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Accurate values of the apparent standard partial molal Gibbs free energies of formation 
(~GO) of aqueous species, minerals, and gases at high temperatures and pressures are a 
requisite for characterizing a variety of industrial and natural processes including corrosion 
of metals, solvent extraction, crystal growth, metamorphism, and the formation of hydrother
mal ore deposits. Revision of the HKF equations of state for aqueous species other than H20 
(Helgeson, Kirkham and Flowers, 1981) by Tanger and Helgeson (1988) apd Shock ef al. 
(1992) permits calculation of ~Go for these species at temperatures to.1000 °C and pressures 
to 5000 bars. The revised equations of state were combined with parameters generated by 
Shock and Helgeson (1988, 1990), Shock et al. (1989), Sassani and Shock (1990), Shock and 
McKiImon.(1993), Shock and Koretsky (1993), Schulte and Shock (1993), Pokrovskii and 
Helgeson (1995 a, b, and c), and Sverjensky et al. (1995) together with densities and 
electrostatic properties of H20 computed from equations summarized by Johnson and Norton 
(1991) to calculate values of ~Go for aqueous species as a function of temperature and 
pressure. The results of these ~alculations are tabul~ted for 348 such species, incluuing buth 
inorganic and organic aqueous ions, neutral species, and metal ligand complexes. Similar 
calculations using equations, parameters, and thermodynamic data taken from Kelley (1960), 
Helgeson etal. (1978), Wagman etal. (1982), Hill (1990), Shock (1993), andPokrovskii and 
Helgeson.(1995 a and b) were used to generate tables of ~Go for H20, 22 minerals, and 18 
gases. The tabulated values of /lGo, which were generated with the aid of SUPCRT92 
(Johnson et al., 1992), facilitate considerably assessment of the thermodynamic behavior of 
chemical processes at both high and low temperatures and pressures. ©1995 American 
Institute of Physics and American Chemir:al Society. 
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era} interaction. 
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1. Introduction 

Because aqueous species play such a major role in a wide 
variety of chemical and geological processes, extensive ef
forts have been made over the past several decades to charac
terize the thermodynamic behavior of these species at both 
high and low temperatures and pressures (Helgeson and 
Kirkham, 1974a, b, 1976; Helgeson et al., 1981, 1988a, b; 
Helgeson, 1982, 1985, 1992 a and b; Haar etal. 1984; Jack
son and Helgeson, 1985; Sverjensky, 1987; Tanger and 
Helgeson, 1988; Shock and Helgeson, 1988, 1989, 1990; 
Oelkers and Helgeson, 1988, 1990, 1991, 1993a, 1993b; 
Shock et ale 1989, 1992; Sassani and Shock, 1990, 1992; 
Johnson and Norton, 1991; Shock, 1992, 1993, 1995; Schulte 
and Shock, 1993; Shock and Koretsky, 1993; Sverjensky 
et ale 1995; Pokrovskii and Helgeson, 1995 a, b, and c). As a 
consequence. it is now possible to compute with the aid of 
SUPCRT92 (Johnson et al., 1992) the standard partial molal 
thermodynamic properties of 348 aqueous organic and inor
ganic ions and neutral species including H20 and metal ligand 
complexes at temperatures to 1000 °C and pressures to 
5000 bars I SUPCRT92 can also be used to calculate the stan
dard partial molal properties of minerals and gases at high 
pressures and temperatures using equations, parameters, and 
thermodynamic data taken from Kelley (1960), Helgeson 
etal. (1978), Wagman eta!' (1982), Haar eta!. (1984), 
Shock (1993), and POkrovskii and Helgeson (1995 a and b). 

Equilibrium constants for reactions among the aqueous 
species, minerals, and gases can be used to interpert phase 
relations and equi]ibrium constraints in a wide variety of 
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chemical, industrial, and geochemical systems. Such equi
librium constants can also be generated using SUPCR T92. 
Alternatively, computed values of the apparent standard par
tial molal Gibbs free energies of formation (dGO) of aqueous 
species, minerals, and gases at high temperatures and pres
sures can be taken from tables to generate equilibrium con
stants (K) for reactions from 

(1) 

where R refers to the gas constant (1.9872 cal moriK- i
), T 

stands for temperature in K, and AG~ denotes the standard 
partial molal Gibbs free energy of reaction computed from 

(2) 

where nj,r represents the stoichiometric reaction coefficient of 
the ith species in the rth reaction, which is positive for prod
ucts and negative for reactants, and dGf designates the appar
ent standard partial molal Gibbs free energy of formation 
from the elements (see below) of the subscripted reactant or 
product. The purpose of the present communication is to 
facilitate ca1culationsof this kind by providing in tabular form 
values of dGf for aqueous species, minerals, and gases which 
can be used together with Eqs. (1) and (2) to compute equi
librium constants for a wide variety of chemical reactions at 
temperatures from 25 to, 1000 °C and pressures from 1 to 
5000 bars. 

2. Standard State Conventions 

The standard state convention for aqueous species adopted 
in the present study is one of unit activity of the species in a 
hypothetical one molal solution referenced to infinite dilution 
at any pressure or temperature. The standard state for minerals 
and H20 corresponds to unit activity of the pure solid or liquid 
at any pressure and temperature, but that for gases calls for 
unit fugacity of the hypothetical perfect gas at 1 bar and any 
temperature. 

The standard partial molal Gibbs free energies given in the 
present communication are apparent standard partial molal 
Gibbs free energies of formation (AGO) defined by (Benson, 
1968; Helgeson et ai., 1978, 1981) 

(3) 

where AG~ stands for the standard partial molal Gibbs free 
energy of formation of an aqueous species, mineral, or gas 
from the elements in their stable form at the reference pres
sure. (Pr) and temperature (Tr) of 1 bar and 298.1 5 K, and 
(aJ1.T- G~r.Tr) denotes the difference in the standard partial 
molal Gibbs free energy of the aqueous xpecies, mineral, or 
gas at the pressure (P) and temperature (7') of interest and that 
at Pr and Tr• 

The apparent standard partial mollll Oibbll free energies of 
formation of aqueous species tabulated bdow are conven-
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jonal properties. AG 0 of an aqueous species is related to the 
absolute apparent standard E-artial molal Gibbs free energy of 
formation of the species (AGo abS) by 

(4) 

where AG~+abs refers to the absolute apparent standard partial 
molal Gibbs free energy of formation of the hydrogen ion and 
Z represents the fonnal charge on the aqueous species of 
interest. Hence, for neutral species, AGo = AGoabs. Note also 
that it follows from Eq. (4) that AG~+ = 0, which permits 
calculation of AG 0 for individual ions from those of elec
trolytes using the additivity principle (Millero, 1972; Fortier 
et aI., 1974; Helgeson and Kirkham, 1976; Tanger and 
Helgeson, 1988). 

3. Thermodynamic Relations 

The parenthetical term in Eq. (3) for an aqueous species 
other than H20 can be expressed as (Tanger and Helgeson, 
1988; Shock et ai., 1989) 

((( 1 ) ( 1 ))(8-T) (T) (Tr(T-8»)) 
-C2. T-8 - T,.-0 --e - 8 2 In T(T,.-0) 

(5) 

where S7nTr stands for the standard partial molal entropy of 
the species at the reference pressure and temperature, E and 
Ep r.T r designate the dielectric constant of H20 at the tempera
ture and pressure of interest and Pr, Tn respectively, Y Pn Tr is 
given by 

and aJ, a2, a3, a4, CJ, and C2 refer to temperature/pressure 
independent equation of state parameters for the species. 'I' 
and e in Eq. (5) denote solvent constants equal to 2600 bars 
and 228 OK. respectively. w represents the conventional Born 
coefficient of the species, which can be expressed as 

where g designates a solvent function of temperature and 
density given by Shock et ai. (1992), TJ = 1.66027X 105 A cal 
IIlul- l

, Z again stand::; for the formal charge on the species, 

re,P r.T r refers to the effective electrostatic radius of the species 
at the reference pressure and temperatUre, which for 
monatomic ions is given by (Helgeson and Kirkham, 1976) 

(8) 

and for charged aqueous species by (Shock and Helgeson, 
1988) 

(9) 

where r x denotes the crystallographic radius of the ion, kz 
designates a constant equal to 0.94 A for cations and 0.0 A for 
anions, Kz represents a correlation parameter equal to 100 A 
cal mor I K - \ Sp r.T r stands for the standard partial molal 
entropy of the species at the subscripted pressure and temper
ature, and <Xz is defined by 

(10) 

The conventional Born correlation parameters of neutral 
aqueous species are taken to be independent of pressure and 
temperature. Hence, for these species 

(11) 

where ~z refers to a correlation parameter equal to 0.0 cal 
mor' for noble or diatomic gases and 34,000 cal mor 1 for 
polyatomic and neutral aqueous species (Shock and 
Helgeson, 1990). 

The parenthetical term in Eq. (3) for the stable phase of 
H20 at a given pressure and temperature can be computed 
from (Johnson and Norton, 1991) 

(12) 

where PP.T and A7.T represent the density and standard partial 
molal Helmholtz free energy of H20, re~ctively,,!t the 
subscripted pressure and temperature, and ( G~20,Pr.Tr - ~20.tr) 
stands for the difference between the standard partial molal 
Gibbs free energy of H20 at Pr, Tr and its value at the triple 
point of H20 (0.0061173 bars and 273.16 K); this difference 
is equal to-398 cal morl. The density of H20 inEq. (12) can 
be expressed as (Haar et ai., 1984; Johnson and Norton, 
1991) 

(13) 

where C stands for a conversion factor (0.02390054 cal 
bar- 1 cm-3), M signifies the molecular weight of H20 
(18.0152 g mor') and P again represents the pressure of 
interest. E~ations (3)JI2) and (13) were used together with 
values of A7,T and (aA o/ap)T computed from equations re
ported by Hi11 (1990) to calculate values of dG~20 . The Hill 
(1990) formulation of the Helmholtz function is based on a fit 
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of experimental data obtained at temperatures from 0 to 
900°C and pressures from 0 to 10 kbar. The formulation was 
demonstrated to permit regular extrapolations of thermody
namic properties to a maximum temperature of 2000 °C and 
a maximum pressure of 250 kbar. 

The parenthetical term in Eq. (3) for minerals and gases can 
be computed from (Helgeson et al. 1978) 

(14) 

where a, b, and c stand for temperature/pressure-independent 
coefficients characteristic of the mineral and V~ r.T r refers to 
the standard molal volume of the mineral at the subscripted 
temperature and pressure. Equation (14) is compatible with 
the Maier-Kelley power function (Kelley, 1960) for the stan
dard partial molal heat capacities of minerals and gases. The 
last term in Eq. (14) for minerals is predicated on the observa
tion that their standard partial molal expansibilities and com
pressibilities in the crust of the Earth are small and have an 
opposing effect on the standard partial molal volumes of the 
minerals with increasing temperature and pressure. Conse
quently, V~.T for minerals can be taken to be equal to ~ r.T r 

~thout1ntroducing undue uncertainty in calculated values of 
(G~.T- G~r.Tr) at pressures:::::;; 10 kbar (Helgeson et al., 1978).2 
As a consequence of the standard state for gases adopted in 
the present study, the standard partial molal volumes of gases, 
and therefore the last term on the right side of Eq. (14) for 
gases are equal to zero. 

4. Calculations 

Calculated values of AGo for 348 aqueous species other 
than H20 are listed in Table 1 for temperatures and pressures 
ranging from 25°C and 1 bar to 1000 °C and 5 kbar. The 
values of aGo shown in the table were calculated from 
Eqs. (3) and (5) using equations and param'eters taken from 
the sources listed in Table 6. The species are arranged in 
alphabetical order in these tables. 

Values of AGO for H20 calculated from Eqs. (3), (12) and 
(13) using equations and parameters taken from Hill (1990) 
are listed in Table 2 for temperatures and pressures from 
25°C and 1 bar to 2000 °C aUlI 200 kb,u. TIle miuimum 
temperatures for which aGo values are given in this table are 
limited at high pressures by the ice VII-H20 melting curve 
(Lei et aZ., 1993). ~orresponding values of AGO for ')2 miner
als and 18 gases computed from Eqs. (3) and (14) using 
parameters reported by Kelley (1960), Helgeson et al. (1978), 
Wagman et al. (1982), Shock (1993), and Pokrovskii and 
Helgeson (1995a and b) are given in Tables 3 and 4 for tem
peratures from 25° to 1000 °C and pressures from 1 bar to 5 

2The one exception to this approximation for minerals in the present study is 
the volume of quartz, which is taken to be a function of temperature and 
pressure in accord with expansibility and compressibility measurements 
(Helgeson of al. 1978). 

J. Phys. Chern. Ref. Data, Vol. 24. No.4. 1995 

kbar.3 The values of aGo given in Table 3 are consistent with 
experimental solubility and phase equilibrium data, but not 
necessarily with metastable phase relations in nature. A list of 
chemical formulas of the organic aqueous species denoted by 
name in Table 1 appears in Table 5. Indexes of the aqueous 
species and minerals for which values of dG ° are given in 
Tables 1 and 2, respectively, are shown in Tables 6 and 7. 

5. Computational Uncertainties 

Detailed analysis of the magnitudes and sources of uncer
tainties in values of dGo computed from Eqs. (3) to (11) can 
be found in Shock and Helgeson (1988,1990), Shock etal. 
(1989), and Sverjensky et al. (1995). These uncertainties vary 
considerably depending on the species, pressure and tempera
ture. Uncertainties associated the aGo values of aqueous spe
cies listed in Table 1 stem from uncertainties associated with 
both the standard partial molal Gibbs free energies of forma
tion from the elements at 25°C and 1 bar and the equations of 
state parameters (ah a2, a3, a4, C}, C2, and w). Typical uncer
tainties in values of ~G ° at 25°C and 1 bar for aqueous 
species are of the order of ±200 to ±600 cal mol- l (Wagman 
et al. 1982). In accord with Shock and Helgeson (1988), in 
the unlikely event that all of the average uncertainties in 
estimated equations of state parameters lead to uncertainties 
in calculated values of aGo of the same sign, the combined 
effect of these uncertainties w0uld be ±O at 25°C and 1 bar, 
-±700 cal/mol at 500 °C and 2 kbar, and -±1500 cal/mol 
at 1000 °C and 5 kbar. However, it appears likely that uncer
tainties arising from the various equations of state parameters 
would tend to cancel out with increasing temperature and 
pressure. Under these circumstances, uncertainties associated 
with the aGo values listed in Table 1 would probably be less 
than -- ± 1000 cal mol-I. The uncertainties in the values of 
AGO for H 20 given in Table 2 tend to bc substantially lower 
than those for the aqueous species shown in Table 1. 

Uncertainties in the calculated values of aGo for the miner
als and gases listed in Tables 3 and 4 arise from uncertainties 
both in a"(jf in Eq. (3) and those associated with the thermo
dynamic parameters used to calculate (G~.T-G~r.Tr) from 
Eq. (14). The values of aGf for most of the minerals shown 
in Table 3 were obtained by regression of experimental min
eral solubilities and/or critical evaluation of phase relations at 
high temperatures and pressures, which generally lead to un
t;t;rlaintit;s ill AGE uf - ..!...300 cal lIlol (Poklovskjj and 

Helgeson, 1995a and b). The contribution of uncertainties in 
the thermodynamic parameters that appear in Eq. (14) to the 
overall uncertainty of the AGO values Biven in Tahles 1 and 4 
can be estimated by considering the individual contributions 
of uncertainties associated with standard molal entropies, heat 
capacities, and volum~s. The standard molal entropies and 
heat capacities of minerals at 25°C and I bar adopted by 
Pokrovskii and Helgeson (1995 a and b) arc based on calori
metric measurements. These values are generally uncertain to 

3Corresponding values for more than 100 addilior\111 mincmls will appear in 
a subsequent publication. 
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the extent of a few tenths of a cal mor l (Helgeson et aI., 
1978). Taking account of Eqs. (3) and (14), an uncertainty in 
~Sf,r.Tr for a give,!!, mineral of ±0.2 cal mol- l would lead to an 
uncertainty in !lGo of ±95 cal mor l at 500°C and ± 195 cal 
mol -) at 1000 °C. Similarly, uncertainty in the standard molal 
heat capacities of ±0.2 cal morlK- l introduce uncertainties 
in AGo of ...... ±50 cal mor l at 500°C and -±175 cal mor l 

at ] 000 °C. The molal volumes of minerals at 25° and 1 bar 
ure generally accurate within ±0.1 cm3 mor l, which intro
duces a corresponding uncertainty in Sao of 12 cal mOrl at 
5 kbar. Uncertainties associated with the assumption that the 
volumes of the minerals are independent of temperature and 
pressure are probably no more than 100 cal mol-lover the 
temperature and pressure range considered in Table 3 
(Helgeson et al., 1978). It follows that the overall uncertainty 
in the values of !lGo for minerals given in Table 3 is of the 
order of a kcal mor I or less. The uncertainties in the values 
of AGo for gases in Table 4 are generally smaller than the 
minerals in Table 3. 

It follows from the discussion in the preceding paragraphs 
that the overall uncertainty in the values of AGO for aqueous 
species, minerals, and gases computed above is of the order of 
a kcal mor l or less at high tem~ratures and pressures. How
ever, because uncertainties in AG 0 tend to cancel in reactions 
(Helgeson et al., 1978), the relative uncertainties in !lGroare 
much smaller. For example, the logarithms of equilibrium 
constants generated using values of AGO taken from Tables 1 
to 4 are generally within 0.2 units of their experimental coun
terparts at all temperatures and pressures (see below). 

The general validity of the thermodynamic data and equa
tions of state used to generate the values of AGO given in 
Tables 1-4 can be assessed in Figures 1-4, where logarithms 
of equilibrium constants for various reactions generated using 
values of AGO taken from these tables represented by the 
curves can be compared with their experimental counterparts 
denoted by the symbols. It can be seen in these figures that the 
computed values are in close agreement with the log K values 
determined experimentally. Numerous other such compari
sons can be found in Helgeson et al. (1978), Sverjensky 
(1987), Shock and Helgeson (1988, 1990), Shock et al. 
(1989), Shock (1993), Shock and Koretsky (1993), Sverjen
sky et ale (1995) and Pokrovskii and Helgeson (1995 a, b, and 
c). 

6. Concluding Remarks 

The values of AGO for aqueous species, minerals, and gases 
listed in Tables 1-4 can be used to calculate without a com
puter equilibrium constants from Eqs. (1) and (2) for a wide 
variety of chemical reactions. The equations summarized 
above, together with corresponding equations for the apparent 
standard partial molal enthalpies of formation and the stan
dard partial molal entropies, volumes, and heat capacities of 
aqueous species, minerals, and gases have been incorporated 
into computer program SUPCRT92 (Johnson et ale 1992) 
which can be obtained at no cost from the Laboratory of 
Theoretical Geochemistry ~t the University of California, 
Berkeley. 

J. Phvs. Chem. Ref. Data. Vol. 24. No.4, 1995 
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FIG. 1. Logarithms of equilibrium constants (Log k) for reactions among 
aqueous species as a function of temperature at pressure corre
spondin2 to liquid/vapor equilibrium for H~O. The symbols repre
sent experimentally derived equilibrium constants taken from the 
sources listed in the figure, but the curves were generated from 
Eqs. (1 }-(3) using values of ~Go taken from Table 1. 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text). 

.25 
50 
7~ 

100 
125 
150 
175 
200 
225 
250 
300 

350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 

Sat. 

9.41 
8.13 
6.6~ 

5.00 
3.19 
1.23 

-0.89 
-3.14 
-5.52 
-8.04 

-13.49 

-19.79 

-38.84 
-40.12 
-41.59 
-43.25 
-45.08 
-47.06 
-49.19 
-51.47 
-53.89 
-56.44 
-61.97 
-68.36 

20.31 
19.12 
17.77 
16.26 
14.62 
12.86 
10.99 
9.00 
6.90 
4.68 

-0.17 
-6.14 

0.5 

10.46 
9.18 
7.71 

6.06 
4.25 
2.29 
0.18 

-2.07 
-4.46 
-6.98 

-12.41 

-18.41 
-25.21 
-33.90 
-45.07 
-55.66 
-65.51 
-84.30 

-102.76 
-121.34 
-140.24 

-37.83 
-39.11 
-40.58 
-42.24 
-44.06 
-46.04 
-48.18 
-50.46 
-52.87 
-55.42 
-60.93 
-67.02 
-73.91 
-82.69 
-93.93 

-104.61 
-114.58 
-133.63 
-152.41 
-171.34 
-190.63 

21.20 
20.05 
18.71 
17.23 
15.60 
13.86 
11.99 
10.02 
7.93 
5.74 
1.01 

-4.30 
-10.60 
-19.85 

1.0 

11.47 
10.19 

8.72 

7.07 
5.27 
3.31 
1.20 

-1.04 
-3.41 
-5.91 

-11.29 

-17.14 
-23.49 
-30.40 
-37.94 
-46.20 
-55.06 
-73.58 
-92.43 

-111.46 
-130.75 

-36.85 
-38.13 
-39.61 
-41.27 
-43.09 
-45.07 
-47.20 
-49.46 
-51.87 
-54.41 
-59.85 
-65.80 
-72.25 
-79.26 
-86.93 
-95.31 

-104.28 
-123.08 
-142.24 
-161.62 
-181.29 

22.05 
20.93 
19.61 
18.14 
16.53 
14.79 
12.95 
10.99 
8.93 
6.77 
2.15 

-2.90 
-8.42 

-14.54 

Pressure, kbar 
1.5 

I-Butanamide 

12.45 
11.16 

9.69 

8.05 
6.24 
4.29 
2.19 

-0.05 
-2.42 
-4.91 

-10.24 

-16.04 
-22.27 
-28.94 
-36;06 
-43.63 
-51.65 
-68.78 
-86.90 

-105.62 
-124.79 

i-Butanol 

-35.90 
-37.19 
-38.67 
-40.33 
-42.15 
-44.13 
-46.25 
-48.51 
-50.91 
-53.44 
-58.85 
-64.74 
-71.07 
-77.86 
-85.10 
-92.80 

-100.95 
-118.37 
-136.81 
-155.88 
-175.43 

1-Butene 

22.87 
21.77 
20.47 
19.01 
17.41 
15.69 
13.85 
11.91 
9.87 
7.73 
3.17 

-1.76 
-7.07 

-12.79 

2.0 

13.40 
12.11 
10.64 

9.00 
7.19 
5.24 
3.14 
0.91 

-1.45 
-3.93 
-9.25 

-15.01 
-21.18 
-27.76 
-34.73 
-42.08 
-49.80 
--66.23 
-83.76 

-102.09 
-121.03 

~34.97 

-36.27 
-37.76 
-39.41 
-41.24 
-43.21 
-45.33 
-47.60 
-49.99 
-52.51 
-57.90 
-63.75 
-70.03 
-76.72 
-83.81 
-91.29 
-99.15 

-115.88 
-133.74 
-152.43 
-171.75 

23.65 
22.58 
21.29 
19.84 
18.25 
16.54 
14.72 
12.79 
10.76 
8.64 
4.12 

-0.74 
-5.95 

-11.49 

3.0 

15.27 
13.96 
12.48 

10.83 
9.03 
7.07 
4.98 
2.75 
0.40 

-2.07 
-7.36 

-13.08 
-19.19 
-25.67 
-32.52 
-39.70 
-47.20 
-63.09 
-80.06 
-97.92 

-116.55 

-33.15 
-34.48 
-35.98 
-37.64 
-39.47 
-41.44 
-43.56 
-45.82 
-48.21 
-50.72 
-56.09 
-61.89 
-68.11 
-74.71 
-81.68 
-88.99 
-96.63 

-112.84 
-130.13 
-148.36 
-167.38 

25.17 
24.13 
22.88 
21.45 
19.88 
18.18 
16.37 

14.46 
12.45 
10.35 
5.89 
1.11 

-3.98 
-9.36 

4.0 

17.08 
15.75 
14.26 

12.61 
10.80 
8.84 
6.75 
4.53 
2.18 

-0.29 
-5.56 

-11.25 
-17.33 
-23.77 
-30.55 
-37.66 
-45.08 
-60.77 
-77.50 
-95.17 

-113.67 

-31.38 
-32.73 
-34.25 
-35.92 
-37.75 
-39.73 
-41.85 
-44.11 
-46.49 
-49.00 
-54.35 
-60.14 
-66.32 
-72.88 
-79.79 
-87.03 
-94.59 

-110.59 
-127.66 
-145.70 
-164.59 

26.63 
25.63 
24.39 
22.98 
21.43 
19.74 
17.95 
16.05 
14.06 
) 1.97 

7.55 

2X' 
--2.:) I 

-7_51 

5.0 

18.86 
17.51 
16.00 

14.34 
12.53 
10.57 
8.48 
6.25 
3.91 
1.44 

-3.82 

-9.49 
-15.55 
-21.96 
-28.71 
-35.78 
-43.15 
-58.73 
-75.36 
-92.95 

-111.42 

-29.63 
-31.02 
-32.56 
-34.24 
-36.08 
-38.07 
-40.19 
-42.44 
-44.82 
-47.33 
-52.67 
-58.44 
-64.61 
-71.14 
-78.01 
-85.21 
-92.73 

-108.62 
-125.59 
-143.55 
-162.41 

28.04 
27.08 
25.86 
24.47 

n.n 
21_25 
1 ').47 

17.58 
15.60 
Il.53 
l).U 

·1.43 

0.55 
5.79 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in keal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

I-Butene - Continued 

500 -33.12 -21.44 -18.94 -17.38 -15.02 -13.06 -11.29 
550 -45.04 -29.28 -25.57 -23.62 -20.96 -18.87 -17.02 
600 -55.37 -37.86 -32.67 -30.20 -27.16 -24.92 -22.98 
700 -73.58 -55.61 -47.97 -44.29 -40.30 -37.68 -35.56 
800 -90.20 -72.90 -63.99 -59.27 -54.28 -51.27 -48.95 
900 -106.10 -89.59 -80.13 -74.72 -68.92 -65.57 -63.10 

1000 -121.71 -105.89 -96.22 -90.41 -84.05 -80.47 -77.95 

I.Butyne 

25 50.03 50.97 51.86 52.71 53.53 55.11 56.64 58.12 
50 48.85 49.82 50.74 51.62 52.47 54.10 55.66 57.17 
75 47.52 48.51 49.45 50.35 51.21 52.87 54.45 55.99 

100 46.05 47.06 48.01 48.92 49.80 51.48 53.08 54.63 
125 44.46 45.49 46.45 47.37 48.26 49.95 51.57 53.14 
150 42.76 43.80 44.78 45.71 46.61 48.32 49.95 51.53 
175 40.95 42.00 43.00 43~94 44.85 46.58 48.22 49.81 
200 39.04 40.10 41.12 42.08 43.00 44.74 46.40 48.00 
225 37.02 38.10 39.14 40.12 41.05 42.82 44.49 46.10 
250 34.89 36.00 37.07 38.07 39.02 40.81 42.50 44.12 
300 30.24 31.46 32.65 33.71 34.70 36.55 38.28 39.93 
350 24.51 26.38 27.83 29.00 30.06 31.99 33.77 35.45 
400 20.33 22.55 23.94 25.10 27.15 28.99 30.72 
450 11.34 16.70 18.49 19.83 22.04 23.96 25.75 
500 -1.64 10.08 12.63 14.23 16.66 18.69 20.54 
550 -13.25 2.55 6.30 8.29 11.03 13.19 15.11 
600 -23.26 -5.70 -0.47 2.04 5.15 7.47 9.48 
700 -40.77 -22.76 -15.08 -11.35 -7.29 -4.60 -2.40 
800 -56.64 -39.30 -30.35 -25.58 -20.52 -17.43 -15.05 
900 -71.73 -55.18 -45.68 -40.23 -34.35 -30.93 -28.39 

1000 -86.49 -70.63 -60.92 -55.07 -48.63 -44.98 -42.39 

1.Heptanamine 

25 16.91 18.51 20.04 21.51 22.94 25.71 28.39 31.00 
50 15.07 16.68 18.21 19.68 21.11 23.86 26.52 29.11 
75 12.93 14.54 16.08 17.55 18.97 21.72 24.37 26.95 

100 10.51 12.13 13.67 15.14 16.57 19.32 21.96 24.54 
125 7.84 9.46 11.00 12.48 13.91 16.66 19.31 21.88 
150 4.92 6.55 8.10 9.59 11.02 13.78 16.42 18.99 
175 1.77 3.40 4.97 6.46 7.90 10.67 13.32 15.89 
200 -1.59 0.04 1.62 3.12 4.57 7.35 10.01 12.58 
225 -5.17 -3.54 -1.94 -0.42 1.04 3.83 6.50 9.08 
250 -8.97 -7.33 -5.69 -4.15 -2.68 0.13 2.81 5.40 
300 -17.24 -15.53 -13.79 -12.19 -10.67 -7.81 -5.10 -2.49 
350 -26.95 -24.66 -22.65 -20.94 -19.36 -16.43 -13.67 -11.03 
400 -35.13 -32.32 -30.40 -28.71 -25.66 -22.84 -20.16 
450 -48.91 -42.90 -40.56 -38.70 -35.49 -32.59 -29.86 
500 -67.08 -54.56 -51.45 -49.32 -45.87 -42.87 -40.08 
550 -84.12 -67.42 -63.07 -60.54 -56.79 -53.66 -50.79 
600 -99.78 -81.28 -75.42 -72.36 -68.22 -64.93 -61.98 
700 -129.25 -110.28 -101.91 -97.61 -92.50 -88.83 -85.69 
800 -157.89 -139.62 -129.95 -124.58 -118.46 -114.39 -111.05 
900 -186.55 -169.08 -158.85 -152.79 145.83 -141.41 -137.92 

1000 -215.58 -198.82 -188.37 ·-181.90 -174.37 -169.72 -166.18 

I-Heptano) 
----------

25 -32.00 -30.45 -28.97 -27.54 -26.15 -23.46 -20.86 -18.32 
50 -33.98 -32.42 -30.94 -29.51 -28.12 -25.45 -22.87 -20.35 
75 -36.28 -34.72 -33.23 -31.80 -30.42 -27.75 -25.17 -22.67 

100 -38.88 -37.31 -35.82 -34.38 -33.00 -30.33 -27.76 -25.26 

J. Phvs. Chern. Ref. Data. Vol. 24. No. 4.1995 
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1",\111.1', I. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

I-Heptano) - Continued 

125 -41.76 -40.18 -38.68 -37.24 -35.85 ...,.33.18 -30.61 -28.11 
150 -44.89 -43.31 -41.80 -40.35 -38.96 -36.28 -33.71 -31.21 
175 -48.27 -46.68 -45.16 -43.70 -42.30 -39.61 -37.04 -34.54 
200 -51.89 -50.29 -48.75 -47.28 -45.87 -43.17 -40.59 -38.08 
225 -55.73 -54.13 -52.56 -51.08 -49.66 -46.94 -44.34 -41.83 
250 -59.81 -58.19 -56.59 -55.09 -53.65 -50.91 -48.30 -45.78 
300 -68.71 -67.00 -65.27 -63.70 -62.21 -59.42 -56.77 -54.23 
350 -79.19 -76.80 -74.78 -73.08 -71.52 -68.64 -65.95 -63.37 
400 -88.07 -85.16 -83.22 -81.54 -78.53 -75.77 -73.15 
450 -103.01 -96.52 -94.12 -92.25 -89.05 -86.20 -83.52 
500 -122.82 -109.05 -105.80 -103.62 -100.18 -97.20 -94.45 
550 -141.36 -122.92 -118.28 -115.66 -111.87 -108.75 -105.92 
600 -158.31 -137.87 -131.54 -128.34 -124.11 -120.81 -117.89 
700 -190.11 -169.15 -160.02 -155.42 -150.11 -146.39 -143.25 
800 -220.92 -200.72 -190.14 -184.35 -177.90 -173.74 -170.38 
900 -251.66 -232.37 -221.16 -214.59 -207.21 -202.65 -199.13 

1000 -282.75 -264.25 -252.80 -245.78 -237.76 -232.95 -229.37 

I-Heptene 

25 26.45 27.88 29.24 30.52 31.76 34.13 36.38 38.56 
50 24.70 26.19 27.58 28.91 30.19 32.62 34.95 37.19 
75 22.68 24.20 25.62 26.98 28.28 30.76 33.12 35.40 

100 20.43 21.97 23.42 24.79 26.11 28.63 31.02 33.33 
125 17.97 19.53 21.00 22.39 23.73 26.27 , 28.69 31.02 
150 15.31 16.90 18.39 19.80 21.15 23.72 26.16 28.51 
175 12.48 14.08 15.60 17.03 18.39 20.99 23.45 25.82 
200 9.48 11.10 12.64 14.09 15.48 18.10 20.58 22.96 
225 6.30 7.94 9.52 11.00 12.40 15.05 17.56 19.96 
250 2.95 4.62 6.25 7.76 9.18 11.87 14.40 16.82 
300 -4.40 -2.56 -0.77 0.84 2.33 5.10 7.68 10.15 
350 -13.38 -10.60 -8.42 -6.66 -5.07 -2.18 0.48 3.00 
400 -20.12 -16.81 -14.73 -12.98 -9.93 -7.17 -4.59 
450 -33.98 -26.09 -23.42 -21.42 -18.12 -15.25 -12.59 
500 -53.74 -36.54 -32.77 -30.39 -26.76 -23.72 -20.97 

550 -71.55 -48.37 -42.84 -39.88 -35.81 -32.59 -29.73 
600 -87.05 -61.31 -53.61 -49.90 -45.27 -41.82 -38.83 
700 -114.52 -88.11 -76.82 -71.33 -65.31 -61.32 -58.05 
800 -139.72 -114.29 -}01.15 -94.13 -86.65 -82.08 -78.53 
900 -163.92 -139.65 -125.70 -117.69 -109.01 -103.94 -100.18 

1000 -187.75 -164.49 -150.23 -141.63 -132.14 -126.73 -122.90 

I-Heptyne 

25 56.73 58.21 59.60 60.93 62.20 64.63 66.95 69.20 
50 54.98 56.52 57.95 59.32 60.63 63.14 65.53 67.84 
75 52.98 54.55 56.01 57.41 58.75 61.30 63.73 66.08 

100 50.76 52.35 53.84 55.26 56.61 59.20 61.66 64.04 
125 48.34 49.95 51.46 52.90 54.27 56.89 59.38 6\.77 

150 45.74 47.37 48.91 50.36 51.75 54.39 56.90 59.32 
175 42.97 44.62 46.18 47.65 49.06 51.72 54.26 5().69 

200 40.04 41.71 43.29 44.78 46.21 48.90 51.46 53.91 
225 36.94 38.63 40.25 41.77 43.21 45.94 48.51 ."iO.9X 

250 33.67 35.39 37.06 38.61 40.08 42.84 45.44 47.93 

300 26.52 28.40 30.24 31.88 33.41 36.26 38.91 ·11.45 

350 17.76 20.57 22.79 24.60 26.23 29.20 31.l)J .'·1.51 

400 11.28 14.65 16.76 18.55 21.69 24.52 27.16 
450 -2.34 5.62 8.33 10.37 13.75 16.7() 1 ').43 

500 -21.86 -4.56 -0.75 1.68 5.39 X5!l 11.32 

550 -39.40 -16.11 -10.52 -7.52 -3.36 -(l.()(, 2.X7 

600 -54.61 -28.74 -20.98 -17.22 -12.51 X,')S ).93 

700 -81.43 -54.89 -43.53 -37.99 -31.88 27.S I .'·1.47 

J. Phys. Chern. Ref. Data, Vol. 24, No.4. 1995 
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''rMUJ?l. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

::"", 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

I-Heptyne - Continued 

800 -105.91 -80.36 -67.13 -60.06 -52.49 -47.84 -44.22 
900 -129.34 -104.95 -90.92 -82.84 -74.07 -68.91 -65.08 

lOOO· -152.34 -128.96 -114.62 -105.95 -96.36 -90.88 -86.97 

I-Hexanamine 

25 14.86 16.27 17.63 18.94 20.21 22.67 25.06 27.40 
50 13.21 14.63 15.98 17.29 18.56 21.01 23.38 25.69 
75 11.29 12.71 14.07 15.38 16.64 19.09 21.45 23.74 

100 9.12 10.55 11.91 13.22 14.49 16.93 19.28 21.57 
125 6.73 8.16 9.53 10.84 12.11 14.55 16.90 19.19 

150 4.12 5.55 6.93 8.24 9.52 . 11.96 14.32 16.61 
175 1.30 2.74 4.13 5.45 6.73 9.18 11.54 13.83 
200 ..,..1.71 -0.26 1.13 2.47 3.75 6.21 8.58 10.87 
225 -4.90 -3.46 -2.05 -0.70 0.59 3.07 5.44 7.73 

250 -8.29 -,6.84 -5.40 -4.04 -2.73 -0.24 2.13 4.44 
300 -15.66 -14.17 -12.63 -11.22 -9.88 -7.35 -4.94 -2.62 
350 -24.28 -22.31 -20.54 -19.03 -17.64 -15.04 -12.60 -10.25 
400 -31.60 -29.16 -27.47 -25.99 -23.29 -20.79 -18.42 

450 -43.73 -38.57 -36.53 -34.90 -32.06 -29.50 -27.08 
500 -59.61 -,48.92 -46.23 -44.36 -41.33 -38.68 -36.21 
550 -74.56 -60.31 -56.57 -54.37 -51.08 -48.31 -45.78 
600 -88.34 -72.57 -67.54 -64.90 -61.28 -58.38 -55.77 
700 -114.40 -98.23 -91.07 -87.37 -82.92 -79.71 -76.94 
800 -139.82 -124.24 -115.98 -111.37 -106.06 -102.50 -99.57 
900 -165.31 -150.42 -141.68 -136.48 -130.46 -126.60 -123.54 

1000 -191.17 -176.88 -167.96 -162.40 -155.90 -151.85 -148.75 

I-Hexanol 

25 -35.49 -34.11 -32.79 -31.51 -30.27 -27.86 -25.53 -23.25 
50 -37.26 -35.87 -34.55 -33.27 -32.03 -29.64 -27.33 -25.07 
75 -39.29 -37.90 -36.57 -35.30 -34.06 -31.67 -29.37 -27.13 

100 -41.58 --40.18 -38.85 -37.57 -36.33 -33.95 -31.65 -29.41· 
125 -44.09 -42.69 -41.35 -40.07 -38.83 -36.44 -34.14 -31.91 
150 -46.82 -45.41 -:-44.07 -42.78 -41.54 -39.14 -36.84 -34.61 
175 -49.76 -48.34 -46.99 -45.69 -44.44 -42.04 -39.74 -37.50 
200 -52.89 -51.47 -,50.10 -48.80 -47.54 -45.13 -42.81 -40.57 
225 -56.22 -54.79 -53.40 -52.08 -50.81 -48.39 -46.07 -43.82 
250 -59.74 -58.30 -56.88 -55.54 -54.26 -51.82 -49.49 -47.23 
300 -67.40 -65.89 -64.36 -62.97 -61.65 -59.16 -56.79 -54.52 
350 -76.40 -74.32 -72.54 -,71.04 -69.66 -67.09 -64.69 -62.38· 
400 -83.99 -8l.45 -79.74 -78.26 -75.59 -73.12 -70.7'6 
450 -96.78 -91.19 -89.09 -87.44 -84.61 -82.07 -79.68 
500 -:-113.72 -101.92 -99.09 -97.18 -94.14 -91.49 -89.05 
550 -129.56 -113.78 -109.77 -107.48 -104.14 -101.38 -98.86 
600 -144.05 -126.56 -121.11 -118.32 -114.61 -111.69 -109.09 
700 -171.20 -153.26 -145.42 -141.45 -136.81 -133.54 -130.76 
800 -197.48 -180.20 -171.12 -166.13 -160.53 -156.87 -153.91 
900 -223.68 -207.18 -197.56 -191.90 -185.50 -181.52 -178.41 

1000 -250.17 -234.34 -224.51 -218.47 -211.53 -207.32 -204.16 

I-Hexene 

25 24.37 25.62 26.81 27.94 29.03 31.11 33.10 35.02 
50 22.81 24.11 25.33 26.50 27.62 29.76 31.81 33.78 
75 21.01 22.34 23.59 24.77 25.92 28.10 30.18 32.19 

100 19.00 20.35 21.62 22.83 23.99 26.20 28.31 30.34 
125 16.82 18.19 19.47 20.70 21.87 24.11 26.23 28.29 
150 14.46 15.85 17.16 18.39 19;58 21.84 23.99 26.06 
175 11.95 13.35 14.68 15.94 17.14 19.42 21.58 23.67 
200 9.29 10.71 12.06 13.33 14.55 16.85 19.04 21.14 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than }hO as a function of 
temperature and pressure (sec text) - Continued 

Pressure. kOO 
T,"C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

I.B ..... - Continued 

225 6.47 7.91 9.29 10.59 11.82 14.15 16.36 18.47 
250 3.49 4.96 6.39 7.71 8.97 11.33 13.56 15.69 
300 -3.02 -1.40 0.17 1.58 2.89 5.33 7.60 9.78 
3SO -11.00 -8.53 -6.61 -5.06 -3.66 -1.12 1.23 3.44 
400 -16.98 -14.04 -12.21 - 10.67 -7.98 -5.55 -3.28 
4SO -29.31 -22.27 -19.91 -18.15 -15.24 -12.70 -10.36 
500 -46.90 -31.54 -28.20 -26.09 -22.88 -20.20 -17.78 
SSO -62.75 -42.04 -37.12 -34.50 -30.89 -28.05 -25.52 
600 -76.53 -53.53 -46.66 -43.37 -39.27 -36.22 -33.58 
700 -100.91 -77.31 -67.24 -62.35 -57.00 -53.47 -50.59 
800 -123.25, -100.53 -88.80 -82.54 -75.89 -71.84 -68.71 
.00 -1 ..... 68 -123.00 -110""'" -103.«> -~".08 -~H.18 -67.a.:1 

1000 -165.77 -144.99 -132.26 -124.59 -116.14 -111.35 -107.95 

!·Hexyue 

25 54.42 55.72 56.94 58.11 59.23 61.38 63.44 65.43 
SO 52.87 54.21 55.48 56.68 57.84 60.05 62.17 64.21 
75 51.09 52.46 53.76 54.98 56.16 58.42 60.57 62.64 

100 49.12 50.52 51.83 53.08 54.28 56.56 58.74 60.83 
125 46.98 48.40 49.73 50.99 52.21 54.51 56.71 58.83 
ISO 44.69 46.12- 47.47 -48.75 <"!J7 52.31 S~.52 56.66 
175 42.24 43.69 45.06 46.36 47.60 49.95 52.19 54.34 
200 39.65 41.12 42.51 43.83 45.08 47.46 49.72 51.89 
225 36.92 38.40 39.83 41.17 42.44 44.85 47.12 4931 
250 34.03 35.55 37.02 38.38 39.68 42.11 44.41 46.61 
300 27.72 29.38 31.00 32.45 33.80 36.31 38.66 40.90 
3SO 19.98 22.48 24.44 26.04 27.47 30.09 32.51 34.79 
400 14.28 17.26 19.13 20.71 23.48 25.98 2832 
4SO 2.22 9.30 11.70 13.51 16.49 19.10 21.51 
500 -15.09 0.32 3.70 5.85 9.14 11.88 14.38 
sso -30.63- -9.88 " 4.91 2:25 1,43 4.3S •• 94 

600 -44.08 -21.04 -14.13 -IO.SO -6.62 -3.50 -0.80 
700 -67.77 -44.13 -34.02 -29.09 -23.66 -20.06 -17.11 
800 -89.36 -66.59 -54.82 -48.52 -41.80 -37.68 -34.47 
900 -109.99 -88.26 -75.77 -6858 -60.78 -56.21 -52.81 

1000 -130.23 -109.40 -96.63 -88.91 -80.39 -7552 -72.06 

)·Octamunlne 

25 18.96 20.74 22.43 24.07 25.66 28.72 31.68 34.57 
50 16.03 HI.72 :1<>40 ~2.OS 23.64 ' .. 69 29.62 '::1.49 
75 14.57 16.36 18.06 19.70 21.28 24.33 27:1h 30.11 

100 11.89 13.69 1539 17.03 18.62 21.66 2459 27.44 
125 8.91 10.72 12.44 14.08 15.67 18.72 21.65 24.49 
ISO 5.67 7.48 9.21 10.86 12.45 13.51 18.44 21.29 
175 2.17 3.99 5.73 7.39 8.99 12.05 14.99 17.84 
200 -1.58 0.24 2.00 3.67 5.28 8.36 11.31 14.16 
225 -5.57 -3.74 -1.96 -0.27 135 4.45 7.41 10.27 
2SO -9.SO -7.96 -6.14 -4.43 -2.79 0.32 3.30 6.16 
300 -19.03 -17.12 -15.17 -13.39 -11.70 -8.53 -5.52 -2.62 
350 -25>.00 -27.32 -25.07 -23.15 21.2? -18.13 -15.07 -J:l.l.;f 

400 -39.04 -35.87 -33.71 -31.83 -28.43 -25.30 -22.33 
4SO -54.56 -47.70 -45.07 -42.99 -39.40 -36.IS -33.14 
500 -75.12 -60.76 -57.25 -54.85 -51.00 -47.65 -44.55 
5SO -94.37 -75.20 -70.26 -67.41 -63.20 -59.70 -56.51 
600 -1l2.00 -90.77 -84.09 -SO.63 -75.98 -72.30 -69.01 
700 -145.12 -123.35 -113.78 -IOS.89 -103.12 -99.01 -95.SO 
800 -177.25 -156.28 -145.21 -139.09 -132.15 -127.5S -123.S5 
900 -209.35 -189.31 -177.60 -170.68 -162.78 -157.SO -153.90 

1000 -241.85 -222.63 -210.66 -203.27 -194.72 -189.48 -185.52 

J. Phyo. Chem. Rei. Data, Yol. 24, No. 4, 1995 



GIBBS FREE ENERGIES OF FORMATION OF AQUEOUS SPECIES 1413 

'rABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous speCies other than H20 as a function of 
temperature and pressure (see text) - Continued 

25 
~o 

75 
100 
125 
150 
175 
200 
225 
250 

300 
350 
400 
450 
500 
550 
600 
700 

800 
900 

1000 

25 
50 

75 
100 
125 
15.0 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 

175 
200 
225 
250 
300 
350 
400 
450 

Sat. 

-30.25 
-32.'2fi 

-34.62 
-37.32 
-40.32 
-43.61 
-47.18 
-51.00 
-55.08 
-59.40 

-68.87 
-79.98 

28.72 
26.78 

24.54 
22.04 
19.30 
16.35 
13.21 
9.86 
6.33 
2.59 

-5.58 
-15.57 

58.86 
56.93 
54.71 
52.25 
49.56 
46.67 

43.59 
40.32 
36.87 
33.22 
25.26 
15.50 

0.5 

-28.52 
-30_~1 

-32.87 
-35.56 
-38.56 
-41.85 
-45.41 
-49.23 
-53.30 
-57.62 

-67.00 
-77.47 
-89.47 

-105.22 
-125.93 
-145.41 
-163.36 
-197.28 

-230.37 
-263.57 
-297.27 

30.34 
28.46 

26.25 
23.77 
21.06 
18.13 
15.01 
11.68 
8.17 
4.47 

-3.52 
-12.47 
-23.07 
-38.47 
-60.40 
-80.17 
-97.39 

-127.95 
-156.00 
-182.98 
-209.54 

60.52 
58.65 
56.47 
54.03 
51.36 
48.50 

45.43 
42.18 
38.76 
35.15 
27.35 
18.62 
8.28 

-6.86 

1.0 

-26.86 
-2l;U~fi 

-31.21 
-33.90 
-36.89 
-40.16 
-43.71 
-47.51 
"':"51.56 
-55.85 

-65.10 
-75.27 
-86.38 
-98.54 

-111.94 
-126.73 
-142.67 
-176.06 

-209.93 
-244.04 
-278.53 

31.85 
30.02 

27.85 
25.40 
22.71 
19.81 
16.71 
13.41 
9.94 
6.30 

-1.52 
-10.04 
-19.38 
-29.71 
-41.35 
-54.51 
-68.90 
-98.71 

-127.86 
-156.12 
-183.80 

62.08 
60.26 
58.11 
55.70 
53.06 
50.21 

47.18 
43.96 
40.57 
37.02 
29.40 
21.10 
12.01 

1.95 

Pressure, kbar 
1.5 

1·0ctanol 

-25.27 
-27.27 

-29.62 
-32.30 
-35.29 
-38.56 
-42.09 
-45.88 
-49.91 
-54.18 

-63.37 
-73.41 
-84.28 
-95.97 

-108.51 
-121.92 
-136.15 
-166.73 

-199.15 
-232.63 
-266.88 

l·Octene 

33.30 
31.52 

29.37 
26.94 
24.28 
21.39 
18.31 
15.04 
11.60 
7.99 

0.28 
-8.07 

-17.06 
-26.74 
-37.16 
-48.37 
-60.37 
-86.22 

-113.31 
-140.67 
-168.01 

1.0ctyne 

63.56 
61.79 
59.67 
57.28 
54.66 
51.84 

48.82 
45.63 
42.27 
38.75 
31.24 
23.12 
14.37 
4.96 

2.0 

-23.72 
-2~.72 

-28.08 
-30.76 
-33.74 
-37.00 
-40.53 
-44.31 
-48.33 
-52.58 

-61.73 
-71.69 
-82.44 
-93.94 

-106.18 
-119.14 
-132.78 
-161.97 

-193.19 
-225.88 
-259.67 

34.69 
32.95 

30.83 
28.43 
25.77 
22.91 
19.84 
16.60 
13.17 
9.59 

1.95 
-6.29 

-15.11 
-24.51 
-34.50 
-45.08 
-56.24 
-80.12 

-105.53 
-131.78 
-158.48 

64.98 
63.26 
61.17 
58.80 
56.20 
53.39 

50.39 
47.22 
43.88 
40.39 
32.95 
24.94 
16.37 
7.23 

3.0 

-20.74 
-??.7~ 

. -25.11 
-27.79 
-30.77 
-34.03 
-37.54 
-41.31 
-45.31 
-49.54 

-58.63 
-68.51 
-79.13 
-90.45 

-102.43 
-115.04 
-128.25 
-156.35 

-186.42 
-218.18 
-251.34 

37.33 
35.68 

33.61 
31.24 
28.62 
25.79 
22.75 
19.53 
16.15 
12.60 
5.05 . 

-3.05 
-11.68 
-20.82 
-30.44 
-40.54 
-51.08 
-73.42 
-97.21 

-122.15 
-147.94 

67.70 
66.06 
64.02 
61.69 
59.12 
56.34 

53.38 
50.23 
46.93 
43.47 
36.13 
28.25 
19.86 
11.00 

4.0 

-17.85 
-IQ.RR 

-22.25 
-24.93 
-27.91 
-31.17 
-34.68 
-38.44 
-42.43 
-46.64 

-55.70 
-65.53 
-76.08 
-87.30 
-99.16 

-111.63 
-124.66 
-152.3-1 

-181.97 
-213.33 
-246.23 

39.86 
38.27 

3/fi.26 
33.92 
31.33 
28.52 
25.51 
22.31 
18.95 
15.43 

7.95 
-0.07 
-8.60 

-17.60 
-27.05 
-36.93 
-47.23 
-68.97 
-92.12 

-116.50 
-141.93 

70.29 
68.72 
66.74 
64.44 
61.90 
59.15 

56.20 
53.08 
49.80 
46.37 
39.09 
31.30 
23.02 
14.29 

5.0 

-15.03 
-17J)Q 

-19.47 
-22.16 
-25.14 
-28.39 
-31.90 
-35.66 
-39.64 
-43.85 

-52.87 
-62.67 
-73.18 
-84.34 
-96.14 

-108.52 
-121.46 
-148.92 

-178.33 
-209.53 
-242.37 

42.29 
40.78 

38.81 
36.50 
33.94 
31.15 
28.15 
24.98 
21.64 
18.14 

10.71 
2.74 

-5.72 
-14.63 
-23.98 
-33.74 
-43.89 
-65.33 
-88.17 

-112.31 
-137.66 

72.79 
71.29 
69.35 
67.09 
64.57 
61.84 

58.92 
55.82 
52.56 
49.15 
41.92 
34.18 
25.97 
17.33 
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TABLE l. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

1-0ctyne - Continued 

500 -28.49 -9.40 -5.17 -2.47 1.66 5.12 8.27 
550 -47.96 -22.26 -16.07 -12.74 -8.12 -4.45 -1.19 
600 -64.86 -36.33 -27.75 -23.58 -18.34 -14.42 -11.02 
700 -94.72 -65.44 -52.90 -46.77 -39.99 -35.47 -31.76 
800 -122.02 -93.84 -79.24 -71.42 -63.03 -57.87 -53.85 
900 -148.19 -121.29 -105.80 -96.87 -87.16 -81.44 -77.19 

1000 -173.91 -148.12 -132.29 -122.71 -112.10 -106.02 -101.67 

I-Pentanamine 

25 12.80 14.03 15.21 16.36 17.47 19.64 21.74 23.79 
50 11.34 12.57 13.76 14.90 16.01 18.15 20.23 22.27 
75 9.64 10.88 12.07 13.21 14.32 16.46 18.53 20.55 

100 7.74 8.98 10.17 11.31 12.42 14.56 16.62 18.63 
125 5.64 6.88 8.08 9.22 10.33 12.47 14.53 16.54 
150 3.35 4.60 5.80 6.94 8.06 10.20 12.26 14.27 
175 0.89 2.14 3.34 4.50 5.61 7.76 9.82 11.83 
200 -1.74 -0.49 0.73 l.89 3.01 5.16 7.23 9.24 
225 -4.53 -3.28 -2.05 -0.88 0.25 2.41 4.49 6.50 
250 -7.48 -6.23 -4.98 -3.79 -2.66 -0.48 l.60 3.62 
300 -13.90 -12.61 -1l.28 -10.06 -8.89 -6.68 -4.58 -2.55 
350 -21.36 -19.69 -18.17 -16.86 -15.65 -13.39 -11.26 -9.21 
400 -27.73 -2.5.66 -24.21 -22.92- -20 . .58 -18.40 -16.32 

450 -38.14 -33.82 -32.08 -30.67 -28.22 -25.98 -23.87 
500 -51.64 -42.78 -40.50 -38.90 -36.28 -33.98 -31.82 
550 -64.39 -52.60 -49.46 -47.59 -44.76 -42.36 -40.15 
600 -76.20 -63.16 -58.96 -56.72 -53.62 -51.11 -48.85 
700 -98.62 -85.26 -79.31 -76.20 -72.42 -69.65 -67.25 
800 -120.59 -107.71 -100.85 -96.99 -92.50 -89.45 -86.92 
900 -142.65 -130.34 -123.08 -118.74 -113.66 -110.37 -107.73 

1000 -165.06 -153.25 -145.84 -141.21 --135.74 -- 132.29 129.61 

I-Pentanol 

25 -38.47 -37.27 -36.12 -35.01 -33.92 -31.80 -29.74 -27.73 

50 -39.93 -38.73 -37.58 -36.47 -35.39 -33.30 -31.27 -29.28 
75 -41.63 -40.43 -39.28 -38.17 -37.09 -35.01 -32.99 -31.02 

100 -43.54 -42.34 -41.19 -40.08 -39.00 -36.92 -34.91 -32.95 
125 -45.65 -44.45 -43.29 -42.18 -41.11 -39.03 -37.02 -35.07 
150 -47.95 -46.75 -45.59 -44.47 -43.39 -41.31 -39.31 -37.36 
175 -50.43 -49.22 -48.06 -46.94 -45.86 -43.77 -41.76 -39.81 
200 -53.08 -51.87 -50.69 -49.57 -48.48 -46.39 -44.38 -42.43 
225 -55_90 -54_69 -53_49 -52_16 -51.26 -4(U6 -47_15 -45.19 
250 -58.87 -57.66 -56.45 -55.30 -54.19 -52.08 -50.06 -48.10 
300 -65.35 -64.10 -62.81 -61.62 -60.48 -58.34 -56.30 -54.32 
350 -72.87 -71.23 -69.76 -68.49 -67.31 -65.11 -63.04 -61.05 
400 -79.35 -77.32 -75.90 -74.65 -72.37 -70.26 -68.24 
450 -89.82 -85.56 -83.85 -82.48 -80.09 -77.92 -75.87 
500 -103.39 -94.59 -92.35 -90.79 -88.24 -86.00 -83.90 
550 -116.22 -104.51 -101.41 -99.57 -96.81 -94.47 -92.33 
600 -128.11 -115.16 -111.00 -108.80 -105.77 -103.32 -101.12 
700 -150.74 -137.45 -131.55 -128.48 -124.78 -122.07 -119.73 
800 -172.92 -160.12 -153.31 -149.50 -145.09 -142.10 -139.63 
900 -195.22 -182.99 -175.79 -171.49 -166.50 -163.27 -160.69 

1000 -217.90 -206.16 -198.81 -194.23 -188.83 -185.45 -182.84 

I-Pentene 

25 22.47 23.54 24.56 25.53 26.47 28.27 29.99 31.66 
50 21.10 22.21 23.26 24.26 25.23 27.08 28.85 30.56 
75 19.52 20.66 21.73 22.75 23.73 25.62 27.42 29.16 

100 17.76 l8.92 20.01 21.05 22.05 23.95 25.77 27.53 
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TAIIl.E 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

*'''''----

Pressure, kbar 
1',oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

l·Pentene - Continued 

125 15.85 17.02 18.13 19.18 20.19 22.12 23.96 25.74 
ISO 13.79 1-1.98 16.10 17.17 18.19 20.14 21.99 23.78 

175 11.60 12.80 13.94 15.02 16.06 18.02 19.90 21.70 
200 9.27 10.49 11.65 12.75 13.80 15.79 17.67 19.49 
225 6.81 8.05 9.24 10.36 11.42 13.43 15.34 17.17 
250 4.22 5.48 6.71 7.85 8.93 10.97 12.89 14.74 
300 -1.47 -0.07 1.29 2.50 3.64 5.74 7.71 9.58 
350 -8.44 -6.29 -4.63 -3.28 -2.07 0.13 2.15 4.07 
400 -13.66 -11.10 -9.51 -8.18 -5.85 -3.75 -1.78 
450 -24.45 -18.27 -16.22 -14.69 -12.17 -9.97 -7.94 
500 -39.88 -26.36 -23.44 -21.60 -18.82 -16.50 -14.40 
550 -53.77 -35.53 -31.21 -28.93 -25.80 -23.33 -21.14 
600 -65.82 -45.56 -39.54 -36.66 -33.08 -30.44 -28.15 
700 -87.12 -66.33 -57.48 -53.19 -48.52 -45.45 -42.94 
800 -106.59 -86.58 -76.26 -70.77 -64.96 -61.43 -58.70 
900 -125.26 -106.17 -95.21 -88.93 -82.17 -78.24 -75.35 

1000 -143.61 -125.31 -114.11 -107.37 -99.96 -95.78 -92.82 

l·Pentyne 

25 52.16 53.28 54.33 55.34 56.32 58.18 59.97 6l.71 
50 50.79 51.95 53.04 54.09 55.09 57.01 58.85 60.62 
75 49.24 50.42 51.54 52.60 53.62 55.58 57.44 59.25 

100 47.52 48.73 49.86 50.94 51.97 53.95 55.84 57.67 
125 45.66 46.88 48.03 49.12 50.17 52.17 54.08 55.92 
150 43.66 44.89 46.06 47.16 48.23 50.25 52.17 54.03 
175 41.53 42.78 43.96 45.09 46.16 48.20 50.14 52.01 
200 39.28 40.54 41.75 42.89 43.97 46.04 47.99 49.88 
225 36.90 38.19 39.42 40.58 41.68 43.77 45.74 47.64 
250 34.40 35.71 36.98 38.16 39.28 41.39 43.39 45.30 
300 28.92 30.35 31.76 33.01 34.18 36.36 38.40 40.35 
350 22.18 24.36 26.07 27.45 28.70 30.98 33.07 35.06 
400 17.24 19.84 21.47 22.84 25.25 27.42 29.46 
450 6.72 12.94 15.03 16.60 19.20 21.47 23.56 
500 -8.43 5.13 8.10 9.98 12.83 15.22 17.40 
550 -22.01 -3.73 0.63 2.96 6.16 8.71 10.96 
600 -33.74 -13.43 -7.37 -4.45 -0.80 1.92 4.28 
700 -54.34 -33.51 -24.61 ~20.28 -15.54 -12.39 -9.82 
800 -73.06 -53.01 -42.65 -37.12 -31.22 -27.62 -24.82 
900 -90.93 -71.79 -60.79 -54.47 -47.63 -43.63 -40.67 

1000 -108.42 -90.08 -78.84 -72.06 -64.57 -60.31 -57.29 

1.Propanamine 

25 7.01 7.88 8.72 9.54 10.34 11.90 13.43 14.93 
50 5.91 6.78 7.62 8.43 9.23 10.78 12.28 13.76 
75 4.66 5.53 6.37 7.18 7.98 9.52 11.01 12.48 

100 3.28 4.15 4.99 5.8Q 6.59 8.13 9.62 11.08 
125 1.76 2.64 3.48 4.29 5.08 6.62 8.10 9.56 
150 0.12 1.00 1.85 2.66 j.45 4.99 6.47 7.92 
175 -1.62 -0.75 0.10 0.92 1.71 3.25 4.73 6.18 
200 -3.48 -2.61 -1.75 -0.93 -0.13 1.40 2.89 4.34 
225 -5.45 -4.58 -3.71 -2.88 -2.08 -0.54 0.95 2.40 
250 -7.~H -6.6~ -~.77 -4.93 -4.13 -2.~8 -1.08 0.37 
300 -11.97 -11.10 -10.17 -9.31 -8.49 -6.92 -5.42 -3.96 
350 -17.07 -15.99 -14.96 -14.05 -13.20 -11.60 -10.08 -8.61 
400 -21.49 -20.13 -19.14 -18.25 -16.60 -15.05 -13.57 
450 -28.42 -25.73 -24.57 -23.60 -21.89 -20.31 -18.81 
500 -37.20 -31.83 -30.35 -29.27 -27.46 -25.84 -24.31 
550 -45.57 -38.46 -36.47 -35.23 -33.30 -31.62 -30.06 
600 -53.40 -45.56 -42.94 -41.48 -39.39 -37.65 -36.06 
700 -61$.42 -QU.3Y -56.74 -54.77 -52.27 -5U.3lS -48.71 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 l.0 1.5 2.0 3.0 4.0 5.0 

l·Propanamine - Continued 

800 -83.26 -75.51 -71.32 -68.91 -65.99 -63.94 -62.18 
900 -98.22 -90.81 -86.39 -83.69 -80.43 -78.23 -76.42 

1000 -113.47 -106.35 -101.84 -98.97 -95.47 -93.18 -91.34 

l·Propanol 

25 -41.91 -41.08 -40.28 -39.50 -38.73 -37.22 -35.75 -34.31 
50 -43.03 -42.20 -41.40 -40.62 -39.86 -38.38 -36.93 -35.51 
75 -44.31 -43.48 -42.68 -41.91 -41.15 -39.67 -38.24 -36.83 

100 -45.74 -44.91 -44.11 -43.33 -42.58 -41.11 -39.68 -38.28 
125 -47.31 -46.47 -45.67 -44.90 -44.14 -42.67 -41.25 -39.86 
150 -49.01 -48.17 -47.37 -46.59 -45.83 -44.36 -42.94 -41.55 
175 -50.83 -49.99 -49.18 -48.40 -47.64 -46.17 -44.75 -43.36 
200 -52.76 -51.93 -51.11 -50.33 -49.57 -48.09 -46.67 -45.28 
225 -54.81 -53.98 -53.16 -52.36 -51.60 -50.12 -48.70 -47.31 
250 -56.97 -56.14 -55.31 -54.51 -53.74 -52.25 -50.82 -49.43 
300 -61.65 -60.80 -59.92 -59.09 -58.30 -56.80 -55.36 -53.96 
350 -67.00 -65.93 -64.93 -64.06 -63.24 -61.71 -60.25 -58.84 
400 -71.70 -70.36 -69.40 -68.54 -66.95 -65.47 -64.05 
450 -78.94 -76.24 -75.10 -74.16 -72.51 -71.00 -69.55 
500 -88.12 -82.64 -81.17 -80.12 -78.37 -76.81 -75.34 
550 -96.87 -89.61 -87.61 -86.40 -84.52 -82.90 -81.40 
600 -105.08 -97.05 -9-1.42 -92.97 -90.93 -89.25 -87.71 

700 -120.87 -112.65 -108.94 -106.97 -104.51 -102.67 -101.05 
800 -136.49 -128.56 -124.30 -121.88 -118.99 -116.97 -115.27 
900 -152.28 -144.70 -140.20 -137.47 -134.23 -132.07 -130.31 

toOO -H~R.,:\R -161.10 -156.51 -153.61 -150.12 -147.86 -146.0& 

1.Propene 

25 17.91 18.62 19.30 19.96 20.60 2LR1 23.02 24.18 
50 16.91 17.65 18.36 19.03 19.69 20.95 22.17 23.36 
75 15.77 16.53 17.25 17.94 18.61 19.89 21.13 22.33 

100 14.52 15.29 16.02 16.72 17.40 18.70 19.95 21.16 
125 13.16 13.94 14.68 15.39 16.08 17.39 18.65 19.87 
150 11.69 12.49 13.24 13.96 14.65 15.98 17.25 18.48 
175 10.14 10.94 11.71 12.44 13.14 14.48 15.76 17.00 
200 8.49 9.30 10.09 10.83 11.54 12.90 14.19 15.44 
225 6.74 7.58 8.38 9.14 9.86 11.23 12.54 13.79 
250 4.91 5.76 6.59 7.37 8.10 9.49 10.81 12.08 
300 0.88 1.84 2.77 3.59 4.37 5.80 7.15 8.44 
350 -4.08 -2.55 -1.41 -0.48 0.34 1.85 3.24 4.56 
400 -7.78 -5.97 -4.87 -3.96 -2.35 -0.91 0.45 
450 15.50 -11.04 -9.60 -8.54 -6.79 -5.28 -3.88 
500 -26.60 -16.77 -14.69 -13.40 -11.47 -9.86 -8.41 
550 -36.56 -23.27 -20.17 -18.55 -16.37 -14.65 -13.14 
600 -45.17 -30.40 -26.04 -23.99 -21.48 -19.64 -18.05 
700 -60.29 -45.13 -38.71 -:35.63 -32.31 -30.16 -28.41 
800 -74.05 -59.46 -51.96 -48.00 -43.84 -41.35 -39.44 
900 -87.18 -73.26 -65.30 -60.76 -55.91 -53.13 -51.10 

1000 -100.05 -86.71 -78.57 -73.69 -68.37 -65.40 -63.32 

1.Propyne 

25 47.88 48.64 49.36 50.05 50.73 52.03 53.28 54.50 
50 46.89 47.68 48.42 49.14 49.83 51.16 52.45 53.70 
75 45.78 46.58 47.34 48.07 48.78 50.13 51.44 52.70 

100 44.56 45.38 46.15 46.89 47.61 48.98 50.30 51.58 
125 43.24 44.07 44.86 45.61 46.33 47.72 49.05 50.34 
150 41.84 42.68 43.48 44.24 44.97 46.37 47.71 49.01 
175 40.35 41.20 42.01 42.78 43.52 44.94 46.29 47.59 
200 38.77 39.64 40.46 41.25 42.00 43.43 44.79 46.10 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

1.Propyne - Continued 

225 37.11 37.99 38.84 39.64 40.40 41.84 43.22 44.54 
250 35.37 36.26 37.14 37.96 38.73 40.20 41.58 42.92 
300 31.54 32.54 33.51 34.38 35.19 36.71 38.13 39.49 
350 26.82 28.38 29.57 30.53 31.40 32.98 34.44 35.83 
400 23.40 25.25 26.39 27.35 29.03 30.54 31.97 
450 15.95 20.45 21.93 23.04 24.85 26.44 27.91 
500 5.13 15.01 17.13 18.46 20.47 22.14 23.67 
550 -4.52 8.81 11.96 13.61 15.88 17.66 19.25 
600 -12.80 2.01 6.41 8.50 11.08 13.00 14.66 
700 -27.23 -12.03 -5.57 -2.44 0.95 ~.17 4.99 
800 -40.24 -25.61 -18.07 -14.06 -9.83 -7.27 -5.29 
900 -52.57 -38.60 -30.60 -26.02 -21.09 -18.24 -16.14 

1000 -64.58 -51.20 -43.02 -38.10 -32.70 -29.66 -27.51 

2·Butanone 

25 -36.73 -35.77 -34.84 -33.93 -33.05 -31.32 -29.65 -28.00 
50 -~8.07 -37.10 -36.17 -35.27 -34.39 -32.69 -31.m -'19.40 
75 -39.56 -38.59 -37.66 -36.76 -35.89 -34.19 -32.54 -30.93 

100 -41.20 -40.22 -39.29 -38.39 -37.51 -35.82 -34.18 -32.57 
125 -42.97 -41.99 -41.05 -40.15 -39.27 -37.58 -35.94 -34.34 
150 -44.86 -43.88 -42.94 -42.03 -41.15 -39.46 -37.82 -36.22 
175 -46.87 -45.89 -44.94 -44.03 -43.15 -41.45 -39.81 -38.21 
200 -49.00 -48.02 -47.06 -46.14 -45.25 -43.55 -41.90 -40.30 
225 -51.25 -50.26 -49.28 -48.36 -47.46 -45.75 -44.10 -42.50 
250 -5~.60 -.52.61 -51.fi2 -50.68 -49.78 -48.05 -46.39 -44.79 
300 -58.69 -57.65 -56.59 -55.61 -54.68 -52.93 -51.25 -49.63 
350 -64.60 -63.20 -61.97 -60.93 -59.96 -58.15 -56.45 -54.81 
400 -69.53 -67.80 -66.62 -65.58 -63.71 -61.97 -60.31 
450 -77.87 -74.13 -72.70 -71.55 -6957 -67.78 -66.09 
500 -88.91 -81.09 -79.17 -77.86 -75.74 -73.88 -72.15 
550 -99.19 -88.75 -86.06 -84.50 -82.18 -80.24 -78.47 
600 -108.55 -96.99 -93.35 -91.46 -88.90 -86.86 -85.03 
700 -125.9Q -114.14 -108.93 -106.26 -103.09 -100.82 -98.87 
800 -142.76 -131.34 -125.32 -121.98 -118.17 -115.65 -113.58 
900 -159.39 -148.48 -142.10 -138.32 -134.00 -131.25 -129.09 

1000 -176.12 -165.65 -159.14 -155.10 -150.42 -147.54 -145.34 

2.Heptanone 

25 -30.43 -28.93 -27.48 -26.10 -24.74 -22.13 -19.60 -17.13 
50 -32.33 -30.82 -29.38 -27.99 -26.64 -24.04 -21.53 -19.08 
75 -34.50 -32.98 -31.53 -30.14 -28.80 -26.20 -23.70 -21.27 

100 -36.91 -35.39 -33.94 -32.55 -31.20 -28.60 -26.11 -23.68 
125 -39.56 -38.03 -36.57 -35.17 -33.82 -31.23 -28.73 -26.30 
150 -42.42 -40.88 -39.42 -3!Wl -36.66 -34.05 -31.55 -29.13 
175 -45.49 -43.94 -42.46 -41.0S -39.69 -37.08 -34.S7 -32.14 
200 -48.75 -47.20 -45.71 -44.28 -42.91 -40.29 -37.78 -35.34 
225 -52.21 -50.66 -49.14 -47.70 -46.32 -43.68 -41.15 -38.71 
250 -55.87 -S4.30 -52.75 -51.29 -49.89 -47.23 -44.70 -42.25 
300 -63.83 -62.17 -60.50 -58.97 -57.53 -54.82 -52.25 -49.78 
3S0 -73.22 -70.92 -68.96 -67.31 -65.80 -63.00 -60.39 -57.88 
400 -80.98 -78.17 -76.30 -74.67 -71.75 -69.07 -66.52 
450 -94.50 -88.25 -85.94 -&4.12 -81.03 -78.26 -75.65 
500 -112.63 -99.40 -96.26 -94.15 -90.81 -87.93 -85.26 
550 -129.46 -111.75 -107.28 -104.76 -101.08 -98.06 -95.31 
600 -144.73 -125.09 -119.00 -115.91 -111.82 -108.63 -105.79 
700 -173.05 -152.91 -144.14 -139.71 -134.58 -130.99 -127.94 
800 -200.22 -180.83 -170.65 -165.08 -158.86 -154.84 -151.59 
900 -227.15 -208.62 -197.85 -191.53 -184.41 -180.01 -176.60 

1000 -254.25 -236.48 -225.47 -218.71 -210.99 -206.34 -202.88 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcaIlmo1) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T. DC Sat. 0.5 1.0 1.S 2.0 3.0 4.0 5.0 

2 .. Hexanoue 

25 ~32.48 ~31.16 ~29.89 - 28.66 ~ 27.47 ~2S.15 ~22.91 ~20.72 

50 -34.19 -32.86 -31.59 -30.37 -29.18 -26.88 -24.65 -22.49 
75 -36.13 -34.80 -33.52 -32.30 -31.11 -28.82 -26.60 -24.45 

100 -38.28 -36.94 -35.67 -34.44 -33.25 -30.96 -28.75 -26.60 
125 -40.63 -39.29 -38.01 -36.78 -35.59 -33.29 -31.08 -28.93 
150 -43.17 -41.82 -40.53 -39.29 -38.10 -35.80 -33.59 -31.44 
175 -45.88 -44.53 -43.23 -41.99 -40.79 -38.48 -36.26 -34.11 
200 -48.77 -47.41 -46.09 -44.84 -43.63 -41.32 -39.10 -36.94 
225 -51.82 -50.46 -49.12 -47.85 -46.64 -44.31 -42.08 -39.92 
250 .-55.04 -53.67 -52.30 -51.02 -49.79 -47.44 -45.20 -43.03 
300 -62.03 -60.59 -59.12 -57.78 -56.51 -54.l2 -51.85 -49.67 
350 -70.26 -68.26 -66.55 -65.11 -63.78 -61.31 -59.00 -56.79 
400 -77.07 -74.63 -72.99 -71.56 -68.99 -66.62 -64.37 
450 -88.85 -83.45 -81.43 -79.85 -77.13 -74.68 -72.39 
500 -104.59 -93.19 -90.47 -88.63 -85.70 -83.16 -80.81 
550 -1l9.22 -103.97 -100.11 -97.90 -94.69 -92.03 -89.61 
600 -132.51 -115.60 -110.34 -107.65 -104.08 -101.28 -98.78 
700 -157.18 -139.85 -132.27 -128.44 -123.97 -120.82 -118.15 
800 -180.87 -164.17 -155.40 -150.58 -145.18 -141.66 -138.81 
900 -204.34 -188.40 -179.11 -173.64 -167.47 -163.63 -160.64 

1000 -227.98 -212.68 -203.19 -197.35 -190.65 -186.60 -183.56 

Z-Octanone 

25 -28.38 -26.69 -25.08 -23.53 -22.02 -19.11 -16.29 -13.55 
50 -30.47 -28.77 -27.16 -25.61 -24.10 -21.20 -18.4J -15.68 
75 -32.86 -31.16 -29.54 -27.99 -26.49 -23.59 -20.80 -18.09 

100 -35.54 -33.83 -32.21 -30.65 -29.14 -26.25 -23.46 -20.76 
125 -38.48 -36.76 -35.13 -33.S7 -32.06 -29.16 -26.37 -23.67 
150 -41.67 -39.94 -38.30 -36.73 -35.22 -32.31 -29.52 -26.81 
175 -45.09 -43.36 -41.70 -40.12 -38.60 -35.68 -32.88 -30.17 
200 -48.74 -47.00 -45.32 -43.73 -42.20 -39.26 -36.46 -33.74 
225 -52.61 -50.86 -49.16 -47.54 -46.00 -43.05 -40.23 -37.51 
250 -56.70 -54.94 -53.20 -51.56 -50.00 -47.02 -44.19 -41.46 
300 -65.62 -63.76 -6l.88 -60.17 -58.55 -55.52 -52.65 -49.89 
350 -76.18 -73.57 -71.37 -69.52 -67.82 -64.69 -61.77 -58.97 
400 -84.89 -81.71 -79.60 -77.78 -74.51 -71.51 -68.66 
450 -100.15 -93.05 -90.44 -88.40 -84.93 -81.83 -78.92 
500 -120.66 -105.60 -102.05 -99.68 -95.93 -92.70 -89.71 
550 -J:!9.70 -119S~ -114.46 -l1L61 -107.48 -104.09 -1Ol.01 
600 -156.95 -134.58 -127.66 -124.16 -119.56 -115.97 -112.80 
700 -188.93 -165.98 -156.00 -150.98 -145.19 -}41.15 -137.73 
800 -219.58 -197.48 -185.91 -179.59 -172.55 -168.02 -164.37 
900 -249.95 -228.85 -216.59 -209.41 -201.35 -196.39 -192.56 

IQoo -280.52 -260.28 -247.76 -240.08 -231.32 -226.08 -222.19 

2·Pentanone 

25 -34.39 -33.25 -32.15 -31.09 -30.05 -28.03 ~26.07 -24.15 
50 -35.90 -34.75 -33.66 -32.59 -31.56 -29.56 -27.62 -25.73 
15 -37.60 -36.45 -35.35 -34.29 -33.26 -31.27 -29.34 -27.46 

100 -39.48 -38.33 -37.23 -36.16 -35.13 -33.14 -31.22 -29.34 
125 -41.53 -40.37 -39.26 -38.20 -37.16 -35.17 -33.25 -31.38 
150 -43.73 -42.57 -41.45 -40.38 -39.35 -37.35 -35.43 -33.56 
175 -46.08 -44.91 -43.79 -42.72 -4~.68 -39.67 -37.75 -35,88 
200 -48.57 -47.40 -46.27 -45.18 -44.14 -42.13 -40.20 -38.32 
225 -S1.21 -50.03 -48.88 -47.18 -46.73 -44.71 -42.77 -40.90 
250 -53.98 -52.80 -51.62 -50.51 -49.45 -47.42 -45.47 -43.59 
300 -59.98 -58.75 -57.49 -56.33 -55.24 -53.17 -51.20 -49.30 
350 -67.01 -65.33 -63.87 -62.62 -61.48 -59.35 -57.35 -55.43 
400 -72.85 -70.78 -69.38 -68.15 -65.94 --63.89 -61.94 
450 -82.84 -78.33 -76.61 -75.2~ -72.91 -70.80 -68.81 
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('AtHJl 1. Calculated apparent standard partial molal Gibbs free energies of formation {in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

-:"~'$~~"'~ ... 

Pressure, kbar 
f,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

2-Pentanone - Continued 

500 -96.10 -86.63 -84.33 -82.76 -80.25 -78.06 -76.02 
SSO -108.45 -95.80 -92.55 -90.69 -87.94 -85.65 -83.56 
600 -119.69 -105.67 -101.28 -99.01 -95.96 -93.55 -91.40 
100 -140.63 -126.25 -119.94 -116.73 -112.94 -110.25 -107.95 
SOO -160.76 -146.91 -139.61 -135.58 -131.02 -128.02 -125.57 
900 -180.73 -167.50 -159.77 -155.21 -150.02 -146.75 -144.19 

iooo -200.84 -188.15 -180.26 -175.39 -169.76 -166.32 -163.72 

A-Aminobutyric Acid 

2S -87.12 -86.23 -85.36 -84.52 -83.69 -82.09 -80.52 -78.97 
50 -88.34 -87.44 -86.58 -85.74 -84.92 -83.33 -81.78 -80.26 
7S ~89.67 -88.77 -87.90 -87.07 -86.25 -84.67 -83.13 -81.62 

)00 ..;91.09 -90.19 -89.32 -88.48 -87.67 -86.09 -84.56 -83.06 
125 --92.61 -91.70 -90.83 -89.99 -89.18 -87.60 -86.07 -84.57 
150 -94.21 -93.30 -92.43 -91.59 -90.77 -89.19 -87.66 -86.17 
175 -95.90 -94.99 -94.1] -93.26 -92.44 -90.85 -89.32 -87.83 
200 -97.66 -96.75 -95.86 -95.01 -94.19 -92.60 -91.06 -89.57 
225 -99.51 -98.60 -97.70 -96.84 -96.01 -94.41 -92.87 -91.38 
250 -101.44 -100.52 -99.60 -98.73 -97.90 ~96.29 -94.75 -93.25 
300 :....105.57 -104.62 -103.64 -102.74 -101.88 -100.25 -98.69 -97.18 
350 -110.36 -109.10 -107.98 -107.01 -106.12 -104.45 -102.86 -101.34 
400 -114.20 -112.64 -111.56 -110.61 -108.88 -107.26 -105.72 
450 -121.01 -117.70 -1]6.40 -115.35 -113.53 -111.87 -110.30 
500 -130.11 -123.26 -121.53 -120.34 -118.39 -116.67 -115.07 
550 -138.52 -129.38 -126.98 -125.57 -123.45 -121.67 -120.02 
600 -'-146.08 -135.96 -132.74 -131.04 -128.71 -126.84 -125.15 
700 -159.98 -149.60 -145.01 -142.63 -139.78 -137.70 -135.91 
800 -173.14 -163.15 -157.85 -154.89 -151.48 -149.18 -147.28 
900 -186.06 -176.51 -170.90 -167.56 -163.69 -161.21 -159.23 

1000 -198.96 -189.79 -184.06 -lS0.50 -176.32 -173.71 -171.70 

Acetate 

25 -88.27 -87.80 -87.32 -86.86 -86.39 -85.47 -84.55 -83.64 
50 -88.79 -88.32 -87.85 -87.38 -86.93 -86.01 -85.11 -84.22 
75- -89.33 -88.86 -88.40 -87.94 -87.49 -S6.59 -85.70 -84.82 

100 -89.S9 -89.43 -88.97 ..;88.52 -88.07 -87.19 -86.31 -85.44 
125 -90.45 -90.00 -89.56 -S9.12 -88.68 -87.82 -86.95 -86.10 
150 _ -91.01 -90.59 -90.17 -89.74 -89.32 -88.47 -87.62 -86.77 
175 -91.57 -91.19 -90.78 -90.38 -89.96 -89.14 -88.31 -87.48 
200 -92.11 -91.78 -91.41 -91.02 -90.63 -89.83 -89.02 -88.20 . 
225 -92.62 -92.36 -92.03 -91.67 -91.30 -90.53 -89.75 -88.95 
250 -93.08 -92.93 -92.65 -92.33 -91.98 -91.25 -90.49 -89.72 
300 -93.71 -93.94 -93.85 -93.63 -93.36 -92.73 -92.04 -91.31 
350 -93.26 -94.63 -94.96 -94.90 -94.73 -94.24 -93.63 -92.97 
400 -94.87 -95.89 -96.09 -96.08 -95.76 -95.27 -94.69 
450 -92.38 -96.48 -97.15 -97.36 -97.29 -96.94 -96.45 
500 -96.53 -98.02 -98.55 -98.80 -98.61 -98.24 
550 -95.86 -98.63 -99.62 -100.27 -100.29 -100.04 
600 -94.64 -99.00 -100.56 -101.70 -101.96 -101.85 
700 -99.31 -102.10 -104.41 -105.23 -105.44 
800 -103.51 -106.96 -)08.38 -108.93 
900 -105.15 -109.49 -111.46 -112.29 

1000 -112.19 -114.58 -115.51 

Acetic Acid 

25 -94.76 -94.15 -93.56 -92.99 -92.43 -91.34 -90.28 -89.23 
SO -95.87 -95.25 -94.65 -94.06 -93.50 -92.39 -91.32 -90.27 
75 -97.06 -96.43 -95.82 -95.23 -94.66 -93.55 -92.47 -91.41 

100 -98.33 -97.69 -97.07 -96.48 -95.90 -94.78 -93.70 -92.64 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T.oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

A(;etic Acid - Continued 

125 -99.67 -99.02 -98.40 -97.80 -97.22 -96.10 -95.01 -93.95 
150 -101.08 -100.43 -99.80 -99.20 -98.61 -97.48 -96.39 -95.33 
17~ -102."" -101.90 -101.26 -100.0(} --100.07 ~98.94 -97.84 -96.78 
200 -104.09 -103.43 -102.79 -102.18 -}01.59 -100.45 -99.35 -98.28 
225 -105.68 -105.03 -104.38 -103.76 -103.17 -102.02 -100.92 -99.84 
250 -107.34 -106.69 -106.03 -105.40 -104.80 -103.64 -102.54 -101.46 
300 -110.86 -110.19 -109.49 -108.84 -108.23 -107.05 -105.93 -104.85 
350 -114.84 -113.98 -1l3.19 -112.50 -1l1.86 -1\0.65 -109.52 -108.42 
400 -118.20 -117.13 -116.36 -115.68 -114.44 -113.28 -112.17 
450 -123.53 -121.35 -120.44 -119.70 -118.40 -117.21 -116.08 
500 -130.36 -125.91 -124.74 -123.90 -122.52 -121.29 -120.14 
550 -136.77 -130.87 -129.26 -128.29 -126.80 -125.53 -124.35 
600 -142.67 -136.14 -134.01 -132.86 -131.23 -129.90 -128.69 
700 -153.75 -147.07 -144.06 -142.47 -140.51 -139.05 -137.78 
300 164.46 -1:58.02 -154.56 -152.UO 150.29 ~148.69 -1-17.34 
900 -175.10 -168.93 -165.28 -163.08 -160.47 -158.75 -157.35 

1000 -185.79 -179.87 -176.14 -173.80 -170.99 -169.19 -167.77 

Acetone 

25 -38.50 -37.72 -36.95 -36.21 -35.48 -34.06 -32.66 -31.29 
50 -39.67 -38.88 -38.12 -37.38 -36.66 -35.25 -33.87 -32.52 
75 -40.95 -40.16 -39.40 -38.66 -37.94 -36.54 -35.18 -33.84 

100 -42.34 -41.55 -40.78 -40.05 -39.33 -37.93 -36.57 -35.24 
125 -43.82 -43.03 -42.26 -41.52 -40.80 -39.41. -38.05 -36.73 
150 -45.40 -44.60 -43.84 -43.09 -42.37 -40.98 -39.62 -38.30 
175 -47.07 -46.27 -45.50 -44.75 -44.03 -42.63 -41.27 -39.95 
200 -48.82 -48.02 -47.24 -46.49 -45.76 -44.36 -43.00 -41.68 
225 -50.66 -49.86 -49.07 -48.31 -47.58 -46.17 -44.81 -43.48 
250 -52.58 -51.78 -50.97 -50.20 -49.47 -48.05 -46.68 -45.35 
300 -56.71 -j5,S7 -:5:5.01 -54.22 -.53.46 ~S2.01 50.64 -49.30 

350 -61.48 -60.36 -59.37 -58.51 -57.72 -56.24 -54.84 -53.49 
400 -65.44 -64.05 -63.10 -62.25 -60.72 -59.29 -57.92 
450 -72.10 -69.13 -67.97 -67.04 -65.42 -63.95 -62.56 
~oo -80.87 -74.68 -73.15 ~72.08 -70.35 -68.83 -67.41 

550 -89.04 -80.79 -78.64 -77.38 -75.50 -73.91 -72.45 
600 -96.47 -87.33 -84.44 -82.92 -80.85 -79.18 -77.68 
700 -110.30 -100.93 -96.79 -94.66 -92.11 -90.26 -88.67 
800 -123.56 -114.53 -109.75 -107.10 -104.04 -102.00 -100.31 
900 -136.68 -128.05 -123.00 -119.99 -116.53 -114.31 -112.55 

1000 -149.85 -141.58 -136.42 -133.21 -129.47 -127.13 -125.35 

Acetyl Chloride 

25 -54.10 -53.39 -52.70 -52.02 -51.35 -50.05 -48.77 -47.51 
50 -55.35 -54.64 -53.95 -53.28 -52.62 -51.33 -50.07 -48.83 
75 -56.61} -~~.98 -:5:5.28 -:54.61 -53.95 ~52.67 ~S1.42 -50.20 

100 -58.11 -57.39 -56.70 -56.02 -55.37 -54.09 -52.84 -51.63 
125 -59.60 -58.88 -58.18 -57.51 -56.85 -55.57 -54.33 -53.12 
150 -61.17 -60.44 -59.74 -59.06 -58.40 -57.13 -55.89 -54.67 
175 -62.81 -62.mS -61.37 -60.69 -60.02 -.58.74 - 57.50 ~56.29 

200 -64.51 -63.78 -63.06 -62.37 -61.70 -60.42 -59.17 -57.96 
225 -66.29 -65.55 -64.82 -64.12 -63.45 -62.15 -60.90 -59.69 
250 -68.14 -67.38 -66.64 -65.93 -65.25 -63.94 -62.69 -61.47 
300 -72.09 -71.28 -70.47 -69.72 -69.02 -67.68 -66.41 -65.18 
350 -76.71 -75.53 -74.56 -73.75 -73.01 -71.63 -70.33 -69.08 
400 -80.38 -78.95 -78.02 -77.21 -75.77 -74.43 -73.16 
450 -87.02 -83.71 -82.54 -81.63 -80.09 -78.71 -77.41 
SOO -96.06 -88.96 -87.33 -86.27 -84.60 -83.15 -81.82 
550 -104.32 -94.77 -92.43 -91.13 -89.28 -87.76 -86.38 
600 -111.63 -101.04 -97.81 -96.21 -94.13 -92.52 -91.09 
700 -124.83 -113.96 -109.27 -106.94 -104.29 -102.47 -100.93 

.t Phv~ r.h~m A~f n!2t!2 \/,..1 I)..f tJ" ..f "QQ~ 
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lltU 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcalJrnol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

7'. C>c 

800 
900 
,000 

Sat. 

, 25 -88.80 
50 -89.84 
75 -90.94 

100 -92.11 

'125 -93.34 
150 "':'94.63 
175 -95.98 
200 -97;39 
225 -98.84 
250 -100.36 
300' -103.58 
350 -107.26 
400 
450 
500 
550 
600 
700 
800 
900 

tOOO 

25 -128.65 
50 -130.06 
75 -131.54 

100 -133.07 
125 '-134.66 
150 -136.31 
i75 -138.01 
200 -139.77 
225 -141.59 
250, -143.47 
300 -147.48 
350 -152.23 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

, 25 -172.40 
50 -173.80 
75 -175.27 

100 -176.79 
125 ' -178.38 
'150 -180.02 
175 -181.72 
200 -183.47 

0.5 

-137.11 
-149.01 
-160.76 

-88.09 
-89.12 
-90.23 
-91.39 

-92.62 
-93.91 
-95.26 
-96.67 
-98.12 
-99.64 

-102.84 
-106.31 
-110.22 
-115.36 
-122.16 
-128.45 
-134.12 
-144.55 
-154.44 
-164.13 
-173.79 

-127.75 
-129.16 
-130.63 
-132.15 
-133.74 
-135.39 
-137.08 
-138.84 
-140.65 
-142.52 
-146.45 
-150.73 
-155.69 
-162.81 
-172.90 
-181.91 
-189.68 
-203.21 
-215.35 
-226.80 
-237.88 

-171.56 
-172.96 
-174.42 
-175.94 
-177.52 
-179;16 
-180.85 
-182.60 

1.0 

-126.65 
-139.02 
-151.18 

-87.40 
-88.43 
-89.54 
-9U.-/O 

-91.93 
-93.22 
-94.56 
-95.96 
-97.41 
-98.91 

..... 102.07 
-105.44 
-109.03 
-112.91 
-117.13 
-121.77 
-126.73 
-136.98 
-147.14 
-157.16 
-167.09 

-126.87 
-128.28 
-129.75 
-131.28 
-132.86 
-134.50 
-136.19 
-137.93 
-139.73 
-141.57 
-145.42 
-}49.51 
-153.88 
-158.64 
-163.93 
-169.86 
-176.30 
-189.49 
-202.15 
-214.19 

, -225.79 

-170.75 
-172.15 
-173.61 
-175.12 
-176.70 
-178.33 
-180.02 
-181.75 

Pressure, khar 
1.5 2.0 

Acetyl Chloride - Continued 

-121.20 
-133.24 
..... 145.28 

Alanine 

-86.72 
-87.76 
-88.87 
-90.03 

-91.26 
-92.55 
...:.93.89 
-95.2M 

-96.73 
-98.22 

-101.35 
-104.68 
-108.19 
-111.90 
-115.82 
-119.97 
-124.33 
-133.59 
-143.24 
"';'153.04 
-162.89 

Asparagine 

-126.03 
-127.44 
-128.91 
-130.43 
-132.01 
-133.65 
-135.33 

137.06 
-138.85 
-140.68 

144.48 
-148.49 
-152.70 
-157.16 
-161.88 
-166.91 
-172.23 
-183.57 
-195.27 
-206.90 
-218.34 

Aspartic Acid 

-169.95 
-171.36 
-172.82 
-17433 
-175.91 
-177.53 
-179.21 
-180.94 

-118.25 
-129.88 
-141.68 

-86.06 
-87.10 
-88.21 
-89.38 

-90.61 
-91.89 
-93.23 
-94.62 

-96.06 
-97.55 

-100.67 
-103.97 

-107.44 
-111.08 
-114.90 
-118.89 
-123.04 
-131.81 
-141.04 
-150.56 
-160.25 

-125.20 
-126.61 
-128.08 
-129.61 
-131.19 
-132.82 
-134.50 
-136.23 
-138.00 
-139.82 
'-143.60 
-147.56 
-:-151.69 
-156.02 
-160.54 
-165.28 
-170.21 
-180.63 
-191.55 
-202.66 
-213.80 

-169.18 
-170.58 
-172.05 
-173.57 
-175.14 
-176.76 
-178.44 
-180.16 

3.0 4.0 5.0 

-115.01 -:-112.95 -111.29 
-126.15 -123.89 -122.15 
-137.62 -135.22 -133.45 

-84.75 -83.47 -82.21 
-85.82 -84.56 -83.32 ' 
-86.93 -85.69 -84.46 
-88.11 -86.86 -8:5.6:5 

-89.34 -88.10 -86.89 
-90.62 -89.38 -88.18 
-91.96 -90.72 -89.51 
-93.3:> -92.11 -90.90 

-94.78 -93.54 -92.33 
-96.26 -95.02 -93.81 
-99.36 -98.11 -96.89 

-102.63 -101.36 -100.14 

-106.06 -104.77 -103.52 
-109.64 -108.31 -107.05 ' 
-113.36 -112.00 -110.71 
-117;23 -115.82 -114.50 ' 
-121.24 -119.76 -118.41 
-129.62 -128.00 -126.58 
-138.45 -136.67 -135.17 
-147.64 -145.71 -144.16 
-157.10 -155.09 -153.52 

-123.58 -122.00 -120.44 
-125.01 -123.45 -121.92 
-126.49 -124.94 -123.42 
-128.01 -126.47 -124.96 
-129.59 -128.05 -126.54 
-131.22 -129.68 -128.17 
-132.90 -131.35 -129.84 
-134.62 -133.07 -131:56 
-136.38 -134.82 -133.31 
-138.19 -136.62 -135.11 
-141.93 -140.34 -138.81 
-145.83 -144.21 -142.65 
-149.88 -148.22 -146.63 ' 
-154.09 -152.36 -150;74 
-158.44 -156.64 -154.98 
-162.95 -161.05 -159.33 
-167.60 -165.59 -163.80 
-177.30 -175.02 -173.09 
-187.47 -184.88 -182.82 
-197.97 -195.13 -192.95· 
-208.69 -205.68 -203.46 

-167.66 -166.18 -164.72 
-169.08 -167.62 -166.19 
-170.55 -169;10 -167.68 
-172.07 -170.63 -169.21 
-173.64 -172.20 -170.79 
-175.27 -173.82 -172.41 
-176.94 -175.49 -174.08 
-178.65, -177.20 -175.79 
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'j',",IlLH J. CII/culalcd apparent standard partial molal Gibbs free energies of fonnation (in kca1lmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Aspartic Acid - Continued 

225 -185.29 -184.41 -183.54 -182.72 -181.93 -180.41 -178.95 -177.54 
?50 -lR7_lh -lR6.27 -185.38 -184.55 -183.75 -182.22 -180.75 -179.33 
300 -191.17 -190.19 -189.23 -188.35 -187.52 -185.95 -184.46 -183;02 
350 -195.91 -194.47 -193.31 -192.35 -191.47 -189.84 -188.32 -186.87 
400 -199.41 -197.67 -196.56 -195.60 -193.90 -192.33 -190.84 
450 -206_~:;O -101.4". -201.01 -t99.93 -198_10 -196_4i!. -194_95 
500 -216.51 -207.70 -205.73 -204.45 -202.46 -200.75 -199.19 
550 -225.48 -213.62 -210.74 -209.18 -206.96 -205.17 -203.54 
600 -233.20 -220.04 -216.06 -214.11 -211.61 -209.70 -208.02 
700 -246.69 -233.19 -227.39 -224.53 -221.32 -219.14 -217.32 
800 -258.82 -245.82 -239.07 -235.44 -231.50 -229.02 -227.06 
900 -270.27 -257.86 -250.70 -246.56 -242.01 -239.28 -237.21 

1000 -281.36 -269.46 -262.15 -257.71 -252.75 -249.85 -247.74 

Ag+ 

25 18.43 18.43 18.45 18.49 18.54 18.66 18.81 18.98 
50 17.98 17.99 18.01 18.04 18.09 18.21 18.34 18.50 
75 17.52 17.52 17.54 17.58 17.62 17.73 17.86 18.01 

100 17.03 17.04 17.06 17.09 17.14 17.24 17.37 17.50 
125 16.54 16.54 16.56 16.59 16.63 16.73 16.85 16.99 
150 16.03 16.03 16.05 16.08 16.11 16.21 16.32 16.45 
175 15.51 15.50 15.52 15.54 15.58 15.67 15.78 15.91 
200 14.98 14.97 14.97 15.00 15.03 15.12 15.22 15.34 
225 14.44 14.42 14.42 14.44 14.47 14.55 14.65 14.77 
250 13.89 13.86 13.86 13.87 13.89 13.97 14.06 14.18 
300 12.81 12.73 12.70 12.70 12.71 12.77 12.85 12.96 
350 11.77 11.60 11.51 11.49 H.49 11.53 \\.60 II.€!) 
400 10.36 10.30 10.26 10.24 10.25 10.31 10.38 
450 9.13 9.06 8.99 8.96 8.94 8.98 9.04 
500 7.80 7.71 7.65 7.60 7.61 7.66 
550 6.53 6.40 6.32 6.23 6.22 6.25 
600 5.24 5.08 4.97 4.84 4.80 4.81 
700 2.33 2.22 2.01 1.91 1.87 
800 -0.62 -0.87 -1.06 -1.14 
900 -3.54 -3.82 -4.08 -4.21 

1000 -6.86 -7.17 -7.32 

Ag+2 

25 64.30 64.09 63.92 63.77 63.65 63.45 63.30 63.19 
50 64.83 64.61 64.43 64.27 64.14 63.92 63.74 63.60 
7:> 6:>.:.i6 0:>.14 64.1}4 04.7M 04.04 04.40 04.20 64.04 

100 65.90 65.66 65.46 65.28 65.13 64.87 64.66 64.49 
125 66.45 66.19 65.98 65.79 65.63 65.35 65.12 64.93 
150 67.02 66.73 66.50 66.30 66.12 65.82 65.58 65.37 
17:5 61.60 67.29 61.03 66.81 66.61 66.29 66.03 6:>.80 
200 68.20 67.85 67.56 67.32 67.11 66.76 66.48 66.23 
225 68.83 68.44 68.11 67.84 67.61 67.23 66.92 66.66 
'250 69.51 69.05 68.67 68.37 68.12 67.69 67.36 61.01 
300 71.02 70.34 69.83 69.46 69.1~ 68.63 68.23 67.89 

350 72.59 71.82 71.02 70.58 70.20 69.58 69.09 68.70 
400 72.25 72.17 71.71 71.27 70.54 69.96 69.49 
450 70.87 73.22 72.84 72.36 71.51 70.83 70.28 
500 74.01 73.94 73.46 72.50 71.71 71.07 

550 74.37 74.98 74.57 73.51 72.6\ 71.87 
600 74.24 75.91 75.69 74.57 73.54 72.70 
700 77.21 77.94 76.87 75.56 74.48 
800 80.21 79.47 77.84 76.50 

900 82.66 82.34 80.37 78.78 
1000 85.34 83.04 81.32 
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JfM.UJll.Calculated apparent standard partial molal Gibbs . free energies of fonnation (in kcallmol) of aqueous species other than H20 asa function of 
temperature and pressure (see text) - Continued 

!,,~ 

Pressure, Icbar 
T.~C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Ag(CH3COO)O 

25 -70.84 -70.27 -69.73 -69.20 -68.68 -67.67 -66.69 -65.72 
SO -71.88 -71.30 -70.73 -70.19 -69.66 -68.63 -67.62 -66.65' 
75 -73.04 -72.45 -71.87 -71.32 -70.78 -69.74 -68.73 -67.74 

100 "-74.31 -73.70 -73.12 -72.56 -72.02 -70.97 -69.95 -68.96 
125 -'-75.66 -75.05 -74.47 -73.90 -73.36 -72.30 -71.28 -70.28 
150 -n.lO -76.49 -75.90 -75.33 -74.78 -73.72 -72.69 -71.69 
175 -78.61 -78.00 -77.41 -76.84 -76.29 -75.22 -74.19 -73.19 
200 -80.19 -79.59 -78.99 -.78.42 -77.86 -76.79 -75.76 -74.76 
225 -81.83 -81.24 -80.64 -80.07 -79.51 -78.44 -77.40 -76.39 
250 -83.54 -82.96 ~82.36 -81.78 -81.22 -80.15 -79.11 -78.10 
300 -87.11 -86.57 -85.96 -85.38 -84.82 -83.74 -82.70 -81.69 
350 -90.89 -90.42 -89.80 -89.21 -88.64 -87.56 -86.51 -85.50 
400 -94.50 -93.84 -93.24 -92.67 -91.58 -90.53 -89.51 
450 -98.88 -98.08 -97.46 -96.88 -95.78 -94.73 -93.70 
SOO -103.61 -102.51 -101.86 ,....101.27 -100.16 -99.10 -98.07 
550 -108.42 -107.14 -106.43 ;"'105.82 -104.69 -103.63 -102.60 
600 -113.30 -111.94 -111.17 -110.53 -109.39 -108.31 -107.28 
700 "--123.34 -121.96 -121.07 -120.38 -119.19 -118.10 -117.05 
800 -133.78 -132.42 -131.48 "-130.74 -129.50 -128.39 -127.34 
900- "":"144.61 -143.29 -142.32 -141.55 -140.27 -139.14 -138.09 

lO()(f -155.81 -154.53 -153.54 -152.75 -151.45 -150.32 -149.26 

Ag(CH3COO)i 

25 -158.99 -157.80 -156.67 -155.59 . -154.54 -152.53 -150.60 -148.73 
50 "';160.40 -159.17 -158.00 ,....156.89 -155.82 -153.76 -151.78 -149.87 
-75 -162.06 -160.82 -159.64 . -158.51 -157.43 -155.34 -153.34 -151.40 
100 -163.95 -162.70 -161.52 -160.38 -159.29 -157.19 -155.18 -153.22 
125 -166.03 "';164.78 -163.60 -162.46 -161.36 -159.26 -157.24 -155.28 
150 ..... 168.21 -167.03 -165.85 -164.72 -163.63 -161.52 -159.50 -157.54 
175 -170.65 -169.44 -168.27 -167.15 -166.06 -163.96 -161.94 -159.98 
200 -173.16 -171.99 -170.84 -169.72 -168.64 -166.55 -164.54 -162.58 
225 -175.76 -174.67 -173.54 -172.44 -171.37 -169.29 -167.29 -165.34 
?50 -178.45 -177.45 -176.-36 -175.28 -174.22 -172.17 -170.18 -168.24 
300 -183.91 -183.28 -182.31 -181.30 -180.29 -178.30 -176.35 -174.43 
350 '-188.88 -189.28 -188.61 -187.71 -186.77 -184.87 -182.97 -181.10 
400 -195.16 -195.13 -194.45 -193.62 -191.84 -190.02 -188.19 
450 -199.00 -201.73 -201.42 -200.77 -199.16 -197.43 -195.66 
.500 -208.18 -208.56 -208.16 -206.80 -205.19 ...,203.49 
550 -214.30 -215.80 ...,.215.77 -214.71 -213.25 -211.64 
600' -220.24 -223.10 -223.56 -222.88 -221.58 -220.07 
700 -238.10 -239.65 -239.91 -239.01 -237.73 
800 -256.60 -257.80 -257.34 -256.29 
900 -274.61 -276.57 -276.51 -275.64-

JOOO· -296.30 -296.52 -295.72 

Ag(COj)-

2S -111.43 -111.42 -111.38 -111.33 - 111.26 -111.09 -110.90 -110.69 
50 -111.50 -111,48 -111.45 -111.40 -111.34 -111.19 -111.01 -110.82 
75 -111.55 -111.55 -111.52 -111.48 -111.42 -111.29 -111.12 -110.94 

100· -111.59 -111.60 -111.58 -111.55 -111.51 -111.39 -1l1.24 -111.07 
125 -111.62 -111.64 -111.64 -111.62 -111.59 -111.49 -111.36 -111.20 
150 -111.62 -111.67 -111.70 -111.69 -111.67 -111.59 -111.48 -111.34 
175 -111.59 -111.69 -111.73 -111.75 -IH.75 -111.69 -111.60 -111.48 
200 -111;53 -111.67 -111.76 -111.80 -111.82 -111.80 -111.73 -111.62 
225 -111.41 -111.63 -111.76 -111.84 -111.88 -111.90 -111.86 -111.77 
250 -111.22 -111.54 -111.74 -111.86 -111.93 -112.00 -111.99 -111.93 
300' -110.48 -111.20 ....,111.60 -111.84 -112.00 -112.18 -112.25 -112;25 
350 -108.63 -110.42 -111.31 -11l.71 -111.99 -112.33 -112.50 -112.58 
400 -1'09.38 -110.78 -111.46 .;...111.89 -112.43 -112.74 -112.91 
450 -105.98 --109.90 - 111.02 -111.68 -112.48 -112.95 -113.23 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

500 
550 
600 
700 
800 
900 

1000 

25 

50 
75 

100 
125 

150 
175 
200 
225 

250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 

150 
175 
200 
22:S 

250 
300 
350 
400 

450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 

Sat. 

-236.89 

-236.39 
-235.84 
-235.24 
-234.58 

-233.83 
-232.97 
-231.98 
-230.82 

-229.40 
-225.41 
-218.18 

-17.45 
-18.31 
-19.19 
-20.08 
-20.98 

-21.91 
-22.84 
-23.79 
-24.1:S 

-25.72 
-27.69 
-29.73 

-51.56 
-52.74 
-53.94 
-55.15 

0.5 

-236.87 

-236.38 
-235.86 
-235.31 
-234.71 

-234.05 
-233.32 
-232.49 
-231.55 

-230.47 
-227.72 
-223.61 
-219.13 
-208.61 

-17.15 
-18.00 
-18.87 
-19.75 
-20.66 

-21.58 
-22.51 
-23.46 
-24.43 

-25.40 
-27.40 
-29.45 
-31.57 

-33.86 
-36.35 
-38.80 
-41.20 
-45.95 
-50.70 
-55.48 
-60.31 

-50.92 
-52.09 
-53.28 
-54.49 

1.0 

-108.49 
-106.42 
-103.87 

-236.82 

-236.34 
-235.85 
-235.33 
-234.78 

-234.19 
-233.55 
-232.84 
-232.05 

-231.17 
-229.09 
-226.49 
-223.19 
-218.87 
-213.08 
-205.55 
-196.84 

-16.85 
-17.69 
-18.55 
-19.44 
-20.34 

-21.25 
-22.19 
-23.14 
-24.10 

-25.07 
-27.06 
-29.10 
-31.19 

-33.33 
-35.53 
-37.79 
-40.11 
-44.84 
-49.62 
-54.44 
-59.30 

-50.31 
-51.46 
-52.64 
-53.85 

Pressure, kbar 
1.5 

-110.34 
-109.39 
-108.17 
-105.33 

-236.74 

-236.28 
-235.81 
-235.32 
-234.81 

-234.28 
-233.70 
-233.07 
-232.39 

-231.65 
-229.93 
-227.85 
-225.32 
-222.23 
-218.43 
-213.82 
-208.46 
-196.73 

AgCIO 

-16.56 
-17.39 
-18.24 
-19.12 
-20.02 

-20.94 
-21.87 
-22.82 
-23.18 

-24.75 
-26.74 
-28.77 
-30.84 

-32.97 
-35.13 
-37.34 
-39.60 
-44.21 
-48.93 
-53.72 
-58.57 

AgCIi' 

-49.71 
-50.84 
-52.02 
-53.23 

2.0 3.0 

-111.33 -112.47 
-110.81 -112.37 
-110.11 -112.17 
-108.27 -111.47 
-106.15 -110.40 
-104.09 -109.12 

-107.86 

-236.65 -236.42 

-236.20 -236.00 
-235.75 -235.59 
-235.29 -235.17 
-234.82 -234.75 

-234.32 -234.32 
-233.80 -233.88 
-233.24 -233.42 
-232.6-1 -232.95 

-232.00 -232.45 
-230.54 -231.37 
-228.82 -230.14 
-226.78 -228.73 
-224.37 -227.12 
-221.50 -225.27 
-218.10 -223.12 
-214.15 -220.63 
-204.89 -214.60 
-194.67 -207.26 
-184.43 -199.09 

-190.83 

-16.26 -15.67 
-17.08 -16.49 
-17.94 -17.34 
-18.82 -18.21 
-19.71 -19.11 

-20.63 -20.02 
-21.56 -20.95 
-22.50 -21.89 
-23.46 -22.85 

-24.44 -23.82 
-26.42 -25.80 
-28.45 -27.82 
-30.52 -29.89 

-32.63 -32.00 
-34.79 -34.14 
-36.98 -36.32 
-39.21 -38.53 
-43.77 -43.05 
-48.44 -47.67 
-53.20 -52.39 
-58.03 -57.20 

-49.13 -47.99 
-50.25 -49.09 
-51.42 -50.26 
-52.63 -51.46 

4.0 

-113.12 
-113.24 
-113.31 
-113.21 
-' 112.81 
-112.15 
-111.37 

-236.14 

-235.76 
-235.38 
-235.00 
-234.62 

-234.25 
-233.87 
-233.48 
-233.10 

-232.70 
-231.87 
-230.97 
-229.98 
-228.86 
-227.60 
-226.14 
-224.46 
-220.29 
-214.99 
-208.74 
-201.99 

-15.08 
-15.90 
-16.74 
-17.62 
-18.51 

-19.42 
-20.35 
-21.29 
-22.25 

-23.22 
-25.20 
-'-27.22 
-29.28 

-31.38 
-33.52 
-35.69 
-37.90 
-42.40 
-47.01 
-51.71 
-56.51 

-46.XH 
-47.96 
-49.12 
-50.:n 

5.0 

-113.53 
-113.80 
-114.02 
-114.30 
-114.28 
-113.94 
-113.30 

-?15.R4 

-235.49 
-235.13 
-234.79 
-234.45 

-234.12 
-233.79 
-233.46 
-233.14 

-232.82 
-232.18 
-231.53 
-230.82 
-230.05 
-229.19 
-228.19 
-227.01 
-224.01 
-219.94 
-214.72 
-208.42 

-14.50 
-15.31 
-16.16 
-17.03 
-17.92 

18.83 
-19.76 
-20.70 
-21.66 

-22.63 
-24.60 
-26.62 
-28.68 

-30.78 
-32.92 
-35.09 
-37.29 
-41.78 
-46.38 
-51.08 
-55.87 

-45.80 
-46.86 
-48.01 
-49.22 
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.BLE L· Calculated apparent standard partial molal Gibbs free energies of formation (inkcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

AgCli - Continued 

125 -56.37 -55.72 -55.08 -54.47 -53.87 -52.70 -51.57 -50.46 
150 -57.60 -56.95 -56.33 -55.72 -55.12 -53.96 -52.84 -51.73 
175 -58.81 -58.20 -57.58 -56.99 -56.40 -55.25 -54.13 -53.03 
200 -60.02 """'59.44 -58.85 -58.26 -57.68 -56.55 -55.44 ~54.35 

225 -61.20 -60.68 -60.11 -59.55 -58.98 -57.87 -56.77 -55.69 
250 -62.34 -61.91 -61.38 -60.83 -60.29 -59.20 -58.12 -57.05 
300 -64.39 -64.28 -63.88 -63.41 -62.91 -61.89 -60.85 -59.81-
350 -65.53 -66.39 -66.31 -65.96 -65.54 -64.61 -63.63 -62.64 
400 -67.99 -68.58 -68.44 -68.14 -67.34 -66.45 -65.50 
450 -67.11 -70.55 -70.81 -70.69 -70.08 - -69.28 -68.40 
500 -72.04 -73.02 -73.17 -72.80 -72.13 -71.33 
550 -72.88 -75.01 -75.54 -75.50 -74.98 -74.27·· 
600- -73.22 -76.77 -77.81 -78.17 -77.83 -77.22 
700 -79.90 -82.06 -83.39 -83.48 -83.10 
800 -86.21 -88.52 -89.06 -88.93 
900 -90.56 -93.66 -94.62 -94.68 

1000 -98.96 -100.21 -100.35 

25 -82.71 -81.69 -80.71 -79.77 -78.85 -77.08 -75.37 -73.70 
50 -83.81 -82.76 -81.76 -80.80 -79.87 -78.06 -76.32 -74.62 
75 -84.93 -83.88 -82.88 -81.91 -80.97 -79.16 -77.40 -75.69 

100 -86.07 -85.03 -84.03 -83.07 -82.13 -80.32 -78.57 -76.86 
125 -87.21 -86.19 -85.21 -84.26 -83.34 -81.54 -79.80 -78.10 
150 -88.33 -87.36 -86.41 -85.48 -84.57 -82.80 -81.07 -79.38 
175 -89.43 -88.53 -87.61 -86.71 -85.83 -84.09 -82.39 -80.72 . 
200 -90.48 -89.67 -88.82 .,-c-87.96 -87.10 -85.41 -83.74 -82.09 
225 -91.45 -90.78 -90.00 -89.20 -88.38 -86.74 -85.11 -83.49 
250 -92.30 -91.84 -91.17 -90.43 -89.66 -88.10 -86.51 -84.93 
300 -93.38 -93.71 -93.39 -92.85 -92.22 -90.83 -89.38 -87.88 
350 -92.26 -94.85 -95.37 -95.14 -94.71 -93.59 -92.29 -90.91 
400- -95.03 -96.94 -97.23 -97.10 -96.32 -95.24 -94.01 
450 ..... 89.64 -97.79 -99.01 -99.32 -99.02 -98.20 -97.15 
500 -97.50 -100.35 -101.31 -101.63 -101.15 -100.31 
550 -95.72 -101.16 -103.02 -104.15 -104.06 -103.46 
600 -92.79 -101.42 -104.43 -106.53 -106.90 -106.58 
700 -100.99 -106.48 -110.89 -112.36 -112.67 
800 -108.13 -114.82 -117.47 -118.43 
900 -110.12 -118.59 -122.33 -123.82 

.WOO -122.61 -127.14 -128.85 . 

AgCI;3 

25 -112.28 -110.82 -109.43 -108.09 -106.80 -104.31 -101.91 -99.57 
SO -113.07 -111.57 -110.15 -lOK79 -107.47 -104.93 -102.48 -100.10 
75 -114.01 -112.52 -111.10 -109.73 -108.41 -105.86 -103.39 -101.00 

100 -115.08 -113.61 -112.20 -110.85 -109.53 -106.99 -104.54 -102.14 
125 -116.23 -114.81 -113.44 -112.11 -110.81 -108.30 -105.86 -103.48 
150 -117.44 -116.10 -114.77 -113.48 -112.21 -109.74 -107.33 -104.97 
175 -118.67 -117.44 -116.19 -114.95 -113.72 -111.31 -108.94 -106.62 
200 -119.89 -118.82 -117.66 -116.49 -115.31 -112.98 -110.67 -:108.38 
225 -121.04 -120.20 -119.17 -118~09 -116.98 -114.75 -112.51 -110.27 
250 -122.05 -121.55 -120.70 -119.73 -118.71 - 116.60 -114.44 -112.26 
300 - -123.21 -123;99 -123.74 -123.09 -122.30 -120.50 -118.55 -116.53 
350 -121.23 -125.47 -126.60 -126.45 -125.98 -124.62 -122.96 -121.14 
400 -126.07 -129.02 -129.67 -129.68 -128.89 -127.59 -126.02 
450 -119.08 -130.56 -132.59 -133.29 -133.26 -132.39 -131.13 
500 -130.62 -135.01 -136.69 -137.65 -137.33 -136.42 
550 -128.73 -136.78 -139,80 -142.02 -142.34 -141.83 
600 -125.41 -137.91 -142.59 -146.31 -147.38 -147.34 
700 -139.29 -147.38 -154.58 -157.41 -158.41 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (we text} - Conti.nued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

- Continued 

800 -\5\,9% -161.50 -161.16 -169.35 
900 -157.43 -170.51 -177.04 -180.04 

1000 -179.20 -187.07 -190.45 

AgNO; 

25 -7.81 -7.39 -6.98 -6.58 -6.19 -5.41 -4.65 -3.90 
SO -9.08 -8.65 -8.23 -7.82 -7.41 -6.62 -5.85 -5.09 
75 -10.40 -9.95 -9.52 -9.11 -8.70 -7.90 -7.12 -6.36 

100 -11.75 -11.30 -10.86 10.44 -10.03 -9.23 -8.44 -7.68 
125 -13.13 -12.68 -12.24 -11.81 -11.40 -10.59 -9.81 -9.04 
150 -14.54 -14.09 -13.65 -13.22 -12.80 -11.99 -11.21 -10.43 
175 -15.99 - 15.53 -15.09 -14.66 -14.24 -13.43 -12.64 -11.87 
200 -17.45 -17.00 -16.56 -16.13 -15.71 -14.89 -14.10 -13.33 
225 -18.95 -18.50 -18.05 -17.62 -17.20 -16.38 -1559 -14.81 
250 -20.46 -20.03 -19.58 -19.14 -18.72 -17.90 -17.11 -16.33 
300 -23.55 -23.15 -22.69 -22.25 -21.83 -21.01 -20.21 -19.43 
350 -26.74 -26.37 -25.90 -25.46 -25.03 -24.20 -23.40 -22.62 
400 -29.71 -29.20 -28.74 -28.31 -27.47 -26.67 -25.89 
450 -33.23 -32.58 -32.11 -31.67 -30.82 -30.01 -29.23 
500 -37.00 -36.06 -35.55 -35.10 -34.24 -33.43 -32.64 
550 -40.76 -39.63 -39.07 -38.60 -37.73 -36.91 -36.11 
600 -44.50 -43.29 -42.66 -42.16 -41.28 -40.45 -39.65 
700 -52.00 -SO.77 -50.03 -49.47 -48.54 -47.70 -46.89 
800 -59.60 -58.40 -57.60 -56.99 -56.02 -55.15 -54.34 
900 -67.32 -66.15 -65.32 -64.69 -63.68 -62.80 -61.97 

1000 -75.16 -74.02 -73.19 -72.53 -71.50 -70.61 -69.78 

25 -116.54 -117.04 -117.48 -117.86 -118.21 -118.82 -119.34 -119.81 
50 -114.49 -115.02 -115.48 -115.90 -116.27 -116.94 -117.52 -118.04 
75 -112.39 -112.94 -113.43 -113.87 -114.27 -114.98 -115.61 -116.17 

100 -110.23 -110.82 -111.34 -111.80 -112.22 -112.97 -113.64 -114.14 
125 -108.02 -108.65 -109.20 -109.69 -110.14 -110.93 -11 1.63 -112.26 
150 -105.75 -106.43 -107.02 -107.54 -108.02 -108.86 -109.60 -110.26 
175 -103.41 -104.15 -104.79 -105.35 -105.86 -106.16 -107.53 -108.24 
200 -100.99 -101.80 -102.51 -103.12 -103.67 -104.63 -105.45 -106.19 
225 -98.48 -99.39 -100.17 -100.85 -101.44 -102.47 -103.35 -104.13 
250 -95.86 -96.90 -97.78 -98.52 -99.17 -100.28 -101.22 -102.05 
300 -90.28 -91.73 -92.87 -93.75 -94.52 -95.82 -96.91 -97.85 
350 -85.14 -86.20 -87.89 -88.84 -89.73 -91.25 -92.51 -93.58 
400 -83.79 -83.03 -83.90 -84.85 -86.57 -88.02 -89.25 
450 -88.55 -78.63 -78.98 -79.91 -81.81 -83.45 -84.85 
500 -75.28 -74.21 -74.94 -76.95 -78.79 -80.36 
550 -73.66 -69.71 -69.95 -71.98 -74.02 -75.78 
600 -74.01 -65.68 -64.98 -66.87 -69.12 -71.08 
700 -.')9.:5 { -:5:5.14 -"6.12 -"15.79 -61.23 

800 -45.22 -44.48 -47.65 -50.62 
900 -34.55 -31.93 -35.71 -39.19 

1000 18.77 -23.25 -27.02 

AJ(CH3COOy2 

25 -208.56 -208.57 -208.54 -208.51 -208.45 -208.31 -208.15 -207.96 
SO -207.81 -207.82 ~207.80 --207.77 -207.72 -207.60 -207..15 -207.'17 
75 -207.18 -207.19 -207.18 -207.16 -207.12 -207.01 -206.87 -206.72 

100 -206.65 -206.67 -206.67 -206.65 -206.62 -206.53 -206.41 -206.27 
125 -206.19 -206.23 -206.25 -206.24 -206.22 -206.lS -206.04 -205.92 
150 -205.80 -205.87 -205.90 -205.91 -205.91 -,,205.H6 -205.77 -205.65 
175 -205.46 -205.56 -205.62 -205.66 -205.67 ~205.64 -205.57 -205.47 
200 -205.16 -205.31 -205.40 -205.46 -205.49 - 205.50 -205.45 -205.37 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 

75 
100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

Sat. 

-204.88 
-204.62 
-204.07 
-203.79 

-299.36 
-299.73 
-300.38 
-301.25 
-302.33 
-303.58 
-304.98 
-306.53 
-308.22 
-310.01 
-313.90 
-318.12 

-207.50 
-207.38 
-207.33 
-207.35 
-207.43 
-207.57 
-207.75 
-207.98 
-208.24 
-208.52 
-209.13 
-209.48 

0.5 1.0 

-205.09 -205.23 
-204.91 -205.10 
-204.63 -204.98 
-204.38 -205.05 
-205.75 -205.37 
-210.12 -206.06 

-207.33 
-209.44 
-212.48 

-298.80 -298.25 
-299.15 -298.59 
-299.79 -299.22 
-300.66 -300.09 
-301.73 -301.16 
-302.99 -302.42 
-304.41 -303.84 
-305.98 -305.42 
-307.69 -307.14 
-309.53 -308.99 
-313.56 -313.07 
-317.98 -317.60 
-323.06 -322.54 
-328.74 -327.88 

-333.61 
-339.72 
-346.20 

-207.34 -207.17 
-207.21 -207.03 
-207.16 -206.98 
-207.18 -207.00 
-207.26 -207.09 
-207.40 -207.23 
-207.59 -207.42 
-207.83 -207.67 
-208.11 -207.95 
-208.42 -208.28 
-209.14 -209.05 
-209.89 -209.91 
-210.46 -210.84 
-209.93 -211.74 
-207.81 -212.52 
-206.52 -213.09 
-206.16 -213.53 
-207.12 -214.71 
-209.51 -216.79 
-212.85 -219.77 
-216.90 -223.50 

Pressure, kbar 
1.5 

-205.32 
-205.23 
-205.18 
-205.31 
-205.63 
-206.15 
-206.90 
-207.91 
-209.25 
-213.17 

-297.72 
-298.05 
-298.67 
-299.54 
-300.61 
-301.87 
-303.30 
-304.88 
-306.61 
-308.47 
-312.56 
-317.12 
-322.09 
-327.44 
-333.15 
-339.20 
-345.57 
-359.29 

AIHO~ 

-206.99 
-206.85 
-206.80 
-206.82 
-206.91 
-207.05 
-207.25 
-207.50 
-207.79 
-208.13 
-208.92 
-209.84 
-210.86 
-211.94 
-213.06 
-214.19 
-215.30 
-217.59 
-220.25 
-223.48 
-227.31 

2.0 

-205.37 
-205.31 
-205.33 
-205.53 
-205.91 
-206.45 
-207.16 
-208.01 
-209.01 
-211.47 
-214.41 
-217.53 

-297.21 
-297.52 
-298.14 
-299.00 
-300.07 
-301.33 
-302.76 
-304.35 
-306.08 
-307.95 
-312.06 
-316.64 
-321.63 
-327.01 
-332.75 
-338.81 
-345.18 
-358.77 
-373.41 
-389.00 

-206.80 
-206.67 
-206.61 
-206.64 
-206.72 
-206.87 
-207.07 
-207.32 
-207.62 
-207.97 
-208.77 
-209.72 
-210.79 
-211.95 
""""213.19 
-214.49 
-215.84 
-218.69 
-221.82 
-225.37 
-229.38 

3.0 5.0 

-205.42 -205.40 -205.34 
-205.40 -205.41 -205.38 
-205.53 -205.62 -205.64 
-205.85 -206.03 -206.13 
-206.35 -206.64 -206.82 
-207.01 -207.41 -207.69 
-207.81 -208.34 -208.71 
-208.74 -209.39 -209.87 
-209.76 -210.54 -211.14 
-211.98 -213.05 -213.92 
-214.32 -215.72 -216.90 
-216.73 -218.51 -219.97 
-219.36 -221.52 -223.14 

-296.20 -295.21 -294.24 
-296.49 -295.49 -294.51 
-297.10 -296.09 -295.10 
-297.96 -296.94 -295.95 
-299.03 -298.01 -297.02 
-300.29 -299.27 -298.28 
-301.72 -300.71 -299.72 
-303.31 -302.30 -301.32 
-305.05 -304.05 -303.07 
-306.93 -305.94 -304.96 
-311.07 -310.10 -309.13 
-315.68 -314.73 -313.78 
-320.72 -319.79 -318.87 
-326.14 -325.25 -324.35 
-331.92 -331.07 -330.20 
-338.04 -337.23 -336.39 
-344.46 -343.69 -342.89 
-358.12 -357.47 -356.74 
-372.77 -372.24 -371.61 
-388.33 -387.92 -387.37 
-404.76 -404.46 -403.95 

-206.43 -206.04 -205.64 
-206.29 -205.90 -205.51 
-206.24 -205.86 -205.47 
-206.26 -205.88 -205.50 
-206.35 -205.98 -205.60 
-206.50 -206.13 -205.75 
-206.71 -206.34 -205.97 
-206.97 -206.60 -206.24 
-207.27 -206.92 -206.55 
-207.63 -207.27 -206.91 
-208.46 -208.12 -207.77 
-209.44 -209.13 -208.79 
-210.56 -210.27 -209.96 
-211.80 -211.55 -211.26 
-213.14 -212.94 -212.68 
-214.58 -214.44 -214.21 
-216.10 -216.03 -215.84 
-219.38 -219.48 -219.37 
-222.97 -223.24 -223.23 
-226{88 -227.31 -227.37 
-231.15 -231.69 -231.76 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcalfmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

AI (OH)+2 

25 -166.47 -166.68 -166.84 -166.97 -167.08 -167.24 -167.34 -167.40 
50 -165.31 -165.53 -165.71 -165.85 -165.97 -166.15 -166.29 -166.38 
75 -164.19 -164.42 -164.61 -16"'.77 -161\.90 -165.11 -165.26 -16S.3S 

100 -163.10 -163.35 -163.55 -163.72 -163.86 -164.09 -164.27 -164.40 
125 -162.03 -162.30 -162.52 -162.70 -162.86 -163.11 -163.31 -163.47 
150 -160.97 -161.27 -161.51 -161.72 -161.89 -162.17 -162.39 -162.56 
175 -159.91 -160'.25 -160.53 -160.75 -160.95 -161.26 -161.50 -161.70 
200 -158.85 -159.24 -159.55 -159.81 -160.03 -160.38 -160.65 -160.86 
225 -157.78 -158.23 -158.59 -158.88 -159.13 -159.52 -159.82 -160.06 
250 -156.68 -157.21 -157.63 -157.96 -158.24 -158.68 -159.02 -159.29 
300 -154.35 -155.15 -155.74 -156.15 -156.51 -157.07 -157.50 -157.84 
350 -152.32 -152.99 -153.93 -154.41 -154.83 -155.53 -156.07 -156.49 
400 -152.74 -152.30 -152.74 -153.22 -154.05 -154.70 -155.22 
450 -156.49 -151.02 -151.20 -151.69 -152.63 -153.41 -154.03 
500 -150.42 149.83 150.22 -~ 151.26 152.16 -152.89 
550 -150.84 -148.70 -148.84 -149.92 -150.95 -151.80 
600 -152.41 -147.91 -147.55 -148.58 -149.75 -150.74 
700 -147.61 -145.25 -145.85 -147.31 -148.58 
800 143.19 142.89 144.68 -146.29 
900 -140.99 -139.67 -141.87 -143.80 

1000 -136.38 -139.01 -141.11 

AI(OH)i 

25 -215.47 -215.38 -215.28 -215.16 -215.03 -214.75 , -214.43 -214.10 
50 -215.08 -214.99 -214.89 -214.77 -214.65 -214.37 -214.07 -213.75 
75 -214.76 -214.68 -214.58 -214.46 -214.34 -214.07 -213.77 -213.47 

100 -214.51 -214.43 -214.34 -214.23 -214.11 -213.84 -213.56 -213.26 
125 -214.32 -214.25 -214.16 -214.05 -213.94 -213.69 -213.41 -213.12 
150 -214.17 -214.12 -214.04 -213.94 -213.83 -213.59 -213.33 -213.04 
175 ~214.07 .~ 214.04 -21:3.97 213.89 213.79 213.56 213.30 -213.03 

200 -214.01 -214.00 -213.95 -213.88 -213.79 -213.58 -213.33 -213.07 
225 -213.98 -214.00 -213.97 -213.92 -213.84 -213.65 -213.42 -213.16 
250 -213.97 -214.03 -214.03 -214.00 -213.94 -213.77 -213.55 -213.31 
300 -213.99 -214.20 -214.27 -214.27 214.25 214.13 213.96 -213.75 

350 -214.21 -214.43 -214.67 -214.71 -214.71 -214.66 -214.54 -214.37 
400 -215.58 -215.26 -215.29 -215.32 -215.33 -215.27 -215.14 
450 -218.45 -216.10 -216.03 -216.07 -216.14 -216.13 -216.05 
500 -217.30 -216.94 -216.96 -217.07 -217.12 -217.10 
550 -219.01 -218.04 -217.96 -218.11 -218.23 -218.25 
600 -221.27 -219.36 -219.09 -219.24 -219.42 -219.51 
700 -222.77 -221.70 -221.71 -222.04 -222.26 
800 -224.72 -224.38 -224.87 -225.26 
900 -227.95 -227.22 -227.90 . -228.43 

1000 -230.28 -231.16 -231.77 

AIOi" 

25 -198.70 -198.58 -198.46 -198.32 -198.18 -197.89 -197.59 - \97.28 
50 -198.52 -198.38 -198.25 -198.10 -197.95 -197.65 -197.33 -197.01 
7:5 -198.32 -198.19 -198.0:5 -197.90 -197.7:5 -197.44 -197.12 196.80 

100 -198.12 -197.99 -197.86 -197.72 -197.57 -197.27 -196.95 196.63 
125 -197.90 -197.79 -197.67 -197.54 -197.40 -197.10 -196.80 -196.48 
150 -197.66 -197.58 -197.47 -197.36 -197.23 -196.95 -196.66 -196.35 
175 -197.39 -197.35 -197.27 -197.18 .... :197.06 -196.81 -196.54 /96.24 
200 -197.07 -197.09 -197.06 -196.99 -196.90 -196.68 -196.42 -196.15 
225 -196.71 -196.81 -196.82 -196.79 -196.73 -196.55 -196.32 -196.06 
250 -196.27 -196.48 -196.56 -196.57 -196.55 -196.41 - 196.22 -195.99 
300 -195.01 -195.65 -195.96 -196.09 -196.15 -196.14 -196.04 -195.87 
350 -192.70 -194.40 -195.21 -195.52 195.70 -195.85 195.X() 195.77 
400 -193.13 -194.27 -194.82 -195.16 195.53 195.67 195.68 
450 -190.10 -193.02 -193.96 -194.53 -195.16 195.47 \95.60 

J. Phys. Chem. Ref. Data, Vol. 24, No.4, 1995 
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'fABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

-.,.,.".-
Pressure, kbar 

T.oC Sat. 0.5 1.0 I.S 2.0 3.0 4.0 5.0 

AIOi" - Continued 

500 -191.34 -192.90 -193.76 -194.73 -195.24 -195.51 
550 -189.15 -191.60 -192.84 -194.23 -194.97 -195.39 
600 -186.66 -190.08 -191.77 -193.63 -194.64 -195.23 
700 -186.82 -189.22 -192.12 -193.75 -194.74 
800 -186.42 -190.22 -192.54 -193.94 
900 -183.66 -188.09 -191.05 -192.81 

1000 -185.96 -189.44 -191.35 

Aro 

25 3.90 4.27 4.64 5.00 5.36 6.06 6.75 7.44 
50 3.49 3.88 4.26 4.63 5.00 5.71 6.41 7.11 
75 2.99 3.39 3.78 4.16 4.53 5.25 5.96 6.66 

100 2.41 2.82 3.21 3.60 3.97 4.70 5.42 6.12 
125 1.76 2.17 2.57 2.96 3.34 4.08 4.80 5.50 
150 1.04 1.46 1.87 2.26 2.65 3.39 4.11 4.82 
175 0.25 0.68 1.10 1.50 1.89 2.64 3.36 4.07 
200 -0.59 -0.16 0.27 0.67 1.07 1.83 2.56 3.27 
225 -1.50 -1.05 -0.62 -0.21 0.19 0.96 1.70 2.42 
250 -2.47 -2.01 -1.56 -1.14 -0.73 0.04 0.79 1.51 
300 -4.63 -4.12 -3.61 -3.16 -2.73 -1.93 -1.17 -0.43 
350 -7.35 -6.51 -5.89 -5.38 -4.93 -4.09 -3.30 -2.55 
400 -9.41 -8.42 -7.81 -7.31 -6.41 -5.60 -4.83 
450 -13.70 -11.25 -10.46 -9.87 -8.90 -8.05 -7.25 
500 -19.90 -14.47 -13.33 -12.62 -11.54 -10.64 -9.82 
550 -25.49 -18.15 -16.45 -15.55 -14.34 -13.37 -12.52 
600 -30.36 -22.20 -19.80 -18.67 -17.27 -16.24 -15.34 
700 -39.01 -30.64 -27.09 -25.39 -23.55 -22.34 -21.36 
800 -46.98 -38.92 -34.78 -32.59 -30.29 -28.90 -27.82 
900 -54.68 -46.99 -42.60 -40.09 -37.40 -35.85 -34.71 

1000 -62.30 -54.94 -50.44 -47.74 -44.80 -43.14 -41.98 

Au+ 

25 39.00 39.14 39.29 39.44 39.61 39.94 40.29 40.65 
50 38.39 38.53 38.68 38.84 39.01 39.34 39.69 40.04 
75 37.77 37.91 38.07 38.23 38.39 38.73 39.07 39.42 

100 37.14 37.29 37.44 37.60 37.77 38.10 38.44 38.78 
125 36.50 36.65 36.81 36.97 37.13 37.46 37.80 38.14 
150 35.86 36.01 36.17 36.32 36.48 36.81 37.15 37.49 
175 35.22 35.36 35.51 35.67 35.83 36.16 36.49 36.82 
200 34.57 34.71 34.86 35.01 35.17 35.49 35.82 36.15 
225 33.92 34.05 34.19 34.34 34.50 34.81 35.14 35.47 
250 33.27 33.38 33.52 33.67 33.82 34.13 34.45 34.78 
300 31.99 32.05 32.17 32.30 32.45 32.74 33.06 33.38 
350 30.77 30.73 30.80 . 30.92 31.05 31.33 31.63 31.94 
400 29.34 29.42 29.52 29.64 29.90 30.19 30.49 
450 27.98 28.03 28.11 28.21 28.45 28.72 29.01 
500 26.64 26.69 26.77 26.98 27.23 27.51 
550 25.25 25.26 25.32 25.50 25.73 25.99 
600 23.86 23.83 23.87 24.01 24.21 24.46 
700 20.91 20.93 21.00 21.15 21.36 
800 17.95 17.97 18.06 18.23 
900 14.93 14.92 14.95 15.07 

1000 11.81 11.79 11.90 

Au+3 

25 103.60 103.14 H>2.73 102.37 102.04 101.46 100.96 100.51 
50 105.08 104.60 104.17 103.79 103.44 102.82 102.27 101.78 
75 106.62 106.11 105.67 105.27 104.90 104.25 103.67 103.14 

100 108.21 107.68 W7.21 106.79 106.40 105.72 105.11 104.55 
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tABU:> 1. crucu\!w~d apparent standard partial molal Gibbs free energies of formation (in kca'Jmol) of aq"etius species ether IbM H.O as a function of 
\.etTIpetature and pressure (see text) - Continued 

T. "C 

125 
lSO 
175 
200 
225 
250 
300 
350 

""" 450 
500 
550 
600 
700 

"" 900 
1000 

25 
50 

" 100 
125 
150 
l?5 
200 

"5 
2SO 
300 
350 
400 
450 
500 
550 
600 
700 
,00 
900 

.000 

Sal. 

109.85 
111.55 
llJ.31 
1\5.15 
117.06 
119.08 
113.44-
111.69 

-49c.S7 
-51.13 
-52.47 
-53.90 
-55.40 
-56.97 
-58.59 
-60.26 
-61,99 
-63.76 
-~1A2 

-71.25 

2S -138.24 
50 -139.90 
7S -14-1.17 

100 -143.82 
125 -146.03 
iJO -l~,;'v 

175 -l50.lH 
200 -153.36 
22.5 -155.99 
250 -\58.63 
300 -164.12 
350 -169,)4 

400 
450 
500 

"0 
600 
700 

0.5 

109.28 
110.94 
\r2.65 
114,42 
lJ6.25 
ItS.lS 
t12.IS 
1'.1;6.5\ 
128.59 
125.89 

-49.15 
-5038 
-51.72 
-53.13-
-54.63 
-56.19 
-51.82 
-59,50 
-61.24 
-63.03 
-66.75 
-70.66 
-74,77 
-79.\4-
-83.83 
-88.51 
-93.3-4 

-203.09 
-Ill.I3 
-123,48 
-134.t3 

-136.88 
-138.50 
-140.35 
-142.39 
-144.59 

1-1494 

-149.42 
-152.00 
-154.69 
-157.48 
-163.25 
-loY.1f 

-175.00 
-1'19.11 

1.0 

108.79 

11O.4! 
t12.Q8. 
113.79 
11556 
11737 
121.1.3 
124,99 
128.81 
132.36 
135.26 
137.03 
137.53 

-48.4-7 
-49.67 
-50.99 
-52,41 
-53.89 
-55.45 
-57.07 
-58.75 
-60.49 
-6':I.:n 
-65.99 
-69.89 
-13.% 
-1'to.\So 
-82.58 
-87.13 
-9Ut; 

-101's5 
-UJ.63 
-\:2::tOl 
-n2.69 

-135.59 
-137.17 
-139'.01 
-141.04 
-143,24 

I ~5.5') 

-141W7 
-150.67 
-153.37 
-)56.1% 

-162.06 
-J03,..:.z 

-174.56 
-18O.9'i 
-187.26 
-193.30 
-199.IS 
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-.-L5 1.Q 

108.35 
109.94 
1ll.5j 
113.25 
Il4,96 
lI6.71 
t20.35 
124.12 
127.96 
131.81 
135.63 
139.30 
142.69 
148-.22 

An(CI4COO}" 

-47.80 
-48,99 
-5030 
-51.71 
-53,19 
-54..74 
-56.~ 

-53.04 
-59.71 
-6\.55 
-65.21 
-69,16 
-73.11 
-11.4'2 
-IH.7S 
-lMi.28 
-9O.W 

-tOO.52 
-ttO.53 
-121},89 
-13t.56 

-134.36 
-135.91 
-137.11 
-1:39.15 
-J4J.94 
-1~~.:lQ 

-146,77 
-149.38 
-152.10 
-154.93 
-160,85 
-W7.Hl 

-173,62 
-180.33 
-187.18 
-194.tt 
-2D}.W 
-215041 

107.94 
109.51 
111.12 
112.76 
114.43 
1J6.14 
119.67 
123.33 
121.0B 
l30.92 
134.82 
138.77 
142.76 
1:50.78 
158.97 
167.75 

-41.16 
-48.33 
-49.63 
-51.03 
-52,5J 
-.'54.06 
-55.61 
-5734 
-59.01 
-60.86 
-64.51 
-68.45 
-72.50 
-16.1Q 
-81.05 
-85.53 
-9{l.13 
-99.68 

-109.65 
-t19.9"8 
-l3O.62 

-133,18 
-134.69 
-136.49 
-138.50 
-140.69 
_14~ n4 

-145.52 
-148.t4 
-J50.87 
-153.7<1 
-159.67 

-172.57 
-l79,43 
-186,48 
-193.71 
-201.09 
-216.28 

3.0 

107.22 
t(l8.75 

110.31 
UL90 
113.5J 
!lS.IS 
118.51 
IZl.98 
125.55 
129.20 
132.95 
136.82 
14Q81 
149-.2% 
]58.54 
16%54 
t7'W2 

-45.91 
-47.05 
-48.34 
-49,72 
-5Ll9. 
-52.73 
-54.34 
-56.OJ 
-57.14 
-59.52 
-63.22 
-61.10 
-71.14 
-75.34 
-79.67 
-£.4.13 
-88.12 
-98.23 

-lot.\S 
-\18.44 
-]29.06 

-130.91 
-132.36 
-134.12 
-136.12 
-J38.30 
-140.64 
-143.13 
-145.1.5 

-J48.49 
-t5134 
-157.35 

,6j . .,~ 

-110.42 
-177.42 
-184.66 
-192.14 
-199.83 
-].\5.77 

4.0 

1&6.58-
108.(18 
109,61 
111.16 
112.12 
1\4.31 
117.5.5 
120.8'1 
124.27 
J27.7:> 
131.12 
134.98 
138.77 
146.81 
155.57 
164:99 
174.%6 

-44.70 
-45.82 
-47.09 
-48.46 
-49.93 
-5l,46 
-53.07 
-54.74 
-56.46 
-'8.23 
-61.93 
-65.S1 
-69.35 
-74.03 
-78,36 
-82.82 
-81.39 
-96.S9 

-106.~ 

-117,06 
-127.67 

-128.73 
-130,\2 
-131.86 
-133.84 
-!36m 
-138.35 
-140.&3 
-143.45 
-146..20 
-\49.% 
-155.10 

-168.27 
-·17534 
-182_61:1 
-190.27 
-1%.10 
-21436 

5.0 

H*.OO 
HY1.4S 
108.91 
110.49 
112.02 
tI3,$7 
116.71 
H95H 
123.18 

u~.n 

133.43-
131.03 
144.65 
152,93 
161.91 
171.54 

-43,52 
-44.62 
-45.87 
-47.24 
-48.70 
-50.23 
-51..83 
-53-49 
-55.22 
-56.99 
-60.68 
-64.55 
-68,59 
-72.77 
-77.HJ 
-8l.SS 
-86.12 
-95.60 

-\1)5.49-

-115.16 
-126.36 

-116.61 
-127,% 
-119.67 
-131.63 
--l33.79 
-136.12 
·-13K61 
-141.23 
-J43,98 

-146.84 
-152.90 
-1~Q.35 

-\66.14 
-173.26 
-180.66 
-\88.32 
-196,22 
-212.66 
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"*'~ I.' Calculated' apparent standard partial· molal. Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function. of 
temPerature and pressure (see text) - Continued 

.j;~:;,~ 

Pressure, kbar 
'~I"C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

~~)$"=~" . 

Au(CH3COO)i -. Continued 

300 -232.17 -232.41 -231.36 -229.85 
-900·.' -248.93 -249.79 -249.05 -247.68 
'OOi;) -267.94 -267.43 -266.11 

Benzene 

25 32J)() 32.97 33.92 34.8~ 35.73 37.47 39.17 40.84 
:. $:0' 3.l.02 32.00 32.94 33.85 34.74 36.47 38.15 39.79 
-7S 29.88 30.86 31.80 32.71 33.60 35.32 36.98 38.62 
100 28.59 29.58 30.52 31.42 32.31 34.02 35.68 37.30 
li2s 27.16 28.15 29.09 30.00 30.88 32.59 34.25 ·35.86 
I${) 25.60 26.58 27.53 28.44 29.32 31.03 32.68 34.30 
17S' 23.92 24.90 25.84 26.75 27.64 29.35 31.00 32.61 
200 22;12 23.09 24.04 24.95 25.84 27.55 29.20 30.82 
225 20.21 21.17 22.13 23.04 23.93 25.65 27.30 28.91 
150 18.19 19.14 20.10 2i.03 ,21.92 23.64 25.29 26.91 
300 13.83 14.75 15.75 16.69 17.59 19.33 20.99 22.60 
350 8.92 9.92 11.00 11.97 12.90 14.65 16.32 17.95 
400 4.55 5.86 6.89 7.85 9.63 11.32 12.96 
450 -1.95 0.30 1.46 2.46 4.30 6.01 7.66 
$0( -9.87 -5.70 -4.32 -3.24 -1.34 0.41 2.07 
~S( -17.58 -12.19 -10.44 -9.24 -7.25 -5.47 -3.79 
6()( -25.00 -19.09 -16.90 -15.54 -13.44 -11.61 -9.90 
70C -39.64 -33.59 -30.66 -28.94 -26.55 -24.62 -22.85 
800 -54.44 -48.59 . -45.28 -43.25 -40.56 -38.51 -36.69 
900 -69.61 -63.99 -60.52 -58.28 -55.35 -53.20 ~51.33 

1000 -85.22 .-79.81 -76.27 -73.92 -70.82 -68.60 -66.72 

Butanoate 

25 -84.61 -83.80 -83.02 -82.27 -':'81.54 . -80.13 -18.16 -:-77.42 
50 -85.45 -84.61 -83.82 -83.05 -82.30 -80.86 -79.46 -78.10 
75 -86.36 -85.52 -84.71 -83.93 -83.18 -81.72 -80.32 -78.94 

100 -87.33 -86.49 -85.68 -84.90 -84.15 -82.69 -81.28 -79.90 
125 -88.35 -~7.52 -86.71 -85.94 -85.19 -83.73 -82.32 -80.94 
ISO -89.41 -88.59 -87.80 -87.03 -86.29 -84.84 -83.43 -82.06 
175 -90.49 -89.71 -88.93 -88.18 -87.44 -86.00 -84.60 -83.24 
200 -91.59 . -90.85 -90.10 -89.36 -88.64 -a7.22 -85.83 -84.48 
225 -92.68 -92.01 -91.30 -90.58 -89.87 -88.48 -87.11 -85.77 
250 -...".93.75 -93.19 -92.52_ -91.83 -91.15 -89.78 -88.43 -87.10 
300 -95.68 -95.51 -95.00 . -94.40 -93.78 -92.50 -91.20 -89.91 
350·- -96.64 -97.61 -97.49 -97.03 -96.50 -95.33 -94.11 -92.87 
400 . -99.28 -99.87 -99.67 -99.27 -98.27 -97.14 ~95.97 
450 -98.27 -102.00 -lO2.25 -102.06 -101.2~ -100.28 -99.18 
500 -103.66 -104.71 -104.84 -104.34 -103.49 -102.49 
550' -104.65 ~106.99 -107.56 -107.44 -106.77 -105.89 
600. -105.16 -109.08 - 110.21 110.56 -110.11 -109.35 
700 -112.99' -115.37 -116.83 -116.89 -116.41 
800 -120.60 -123.17 -123.78 -123.60 
900 -126.24 -129.70 -130.80 -130.87 

1000 -136.57 -138.03 -138.19 

Butanoic Acid 

25 -91.19 -90.20 -89.25 -88.32 :-87.42 -85.66 ..,..83.94 -82.26 
50 .,..92.68 -91.68 -90.73 -89.81 -88.91 -87.16 -85.47 -83.81 
75 -94.31 -93.32 -92.36 -91.44 -90.54 ...,..88.80 -87.12 -85.47 

100 -96.09 -95.09 -94.14 ~93;21 -92.32 -90.58 -88.90 -87.26 
125- . -98.01 -97.00 . -96.04 -95.12 -94.22 -92.48 -90.80 -89.17 
ISO -100.05 -99.04 -98.07 -97.14 -96.24 -94.50 -92.82 -91.19 
175 -102.22 -101.20 -100.22 -99.29 ..,..98.38 -96.64 -94.95 -93.32 
200 -104.50 -103.48 -102.49 -101.54 -100.63 -98.88 -97.19 -95.55 
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TABLE 1. Calculated apparent standanl partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H,O as a limction of 
temperature and preasure (see text) - Continucti 

Pressure. kber 
T,'C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Butanoic Add - Continued 

225 -106,89 -105.87 -104.86 -103.91 -102.99 -101.22 -99.53 -97.89 
250 -109.41 -108.37 -107.34 -106.37 -105.44 -103.67 -101.97 -100.32 
300 -114.84 -113.74 -112.63 -111.61 -110.65 -108.83 -107.11 -105.44 
350 -121.23 -119.65 -118.33 -117.23 -116.22 -114.35 -112.59 -110.90 
400 -126.43 -124.51 -123.25 -122.16 -120.20 -118.39 -116.68 
450 -135.59 -131.24 -129.67 -128.45 -126.36 -124.50 -122.74 
500 -147.95 -138.67 -136.52 -135.09 -132.83 -130.88 -129.08 
550 -159.34 -146.90 -143.81 -142.08 -139.59 -137.54 -135.69 
600 -169.58 -155.78 -151.54 -149.41 -146.63 -144.46 -142.54 
700 -188.36 -174.21 -168,07 -165.00 -161.48 -159.03 -156.97 
800 -206.16 -192.53 -185.41 -181.53 -177.25 -174.50 -172.28 
900 -223.1.14 -210.0" -203,05 -1915.07 -193.70 -1~.74 -186 .... 2 

1000 -241.11 -228.63 -220.92 -216.21 -210.86 -201.67 -205.30 

BF; 

25 -355.40 -354.90 -354.41 -353.94 -353.47 -352.54 -351.64 -350.75 
50 -356.47 -355.% -355.46 -354.97 -354.49 -353.56 -352.64 -351.74 
75 -357.54 -357.02 -356.51 -356.02 -355.54 -354.60 -353.68 -352.78 

100 -358.60 -358.08 -357.58 -357.09 -356.61 -355.67 -354.75 -353.85 
125 -359.65 -359.14 -358.64 -358.16 -357.68 -356.75 -355.83 -354.94 
150 -3(i().69 -360.20 -359'.71 -.359.23 -358.76 -357.84 :.156.93 356.Q.4 

175 -361.71 -361.25 -360.78 -360.31 -359.85 -358.93 -358.04 -357.15 
200 -362.71 -362.29 -361.83 -361.38 -360.93 -360.04 -359.15 -358.28 
22S -363.68 -363.31 -362.88 -362.45 -362.02 -361.14 -360.27 -359.41 
250 -364.59 -364.30 -363.92 -363.51 -363.10 -362.25 -361.40 -360.55 
300 -366.14 -366.17 -365.94 -365.61 -365.24 -364.47 ';'363.67 -362.85 
350 -366.71 -367.74 -367.83 -367.63 -367.35 -366.68 -365.94 -365.17 
400 -368.75 -369.53 -369.56 -369.40 -368.87 -368.22 -367.50 
450 -367.13 -370.89 -371.33 -371.37 -371,03 -370.48 -369.84 
500 -371.71 -372.90 -373.22 -373.15 -372.73 -372.17 
SSO -37J.83 -374.2.2 -374.904- -375.:2.1 37 ..... 96 --37 .... 49 

600 -371.41 -375.28 -376.52 -377.21 -377.15 -376.79 
700 -376.91 -379.32 -381.03 -381.41 -381.31 
800 -381.92 -384.65 -385.52 -385.68 
900 -384.66 -388.21 -389.52 -389.88 

1000 -391.87 -393.49 -393.93 

B(OB); 

25 -231.54 -231.08 -230.63 -230.19 -229.76 -228.91 -228.07 -227.25 

"" 222.-48 232.00 '%::n.54 231.09 230.65 229.79 ~22S:.95 ~~:li.l:l 

75 -233.44 -232.95 -232.49 -232.03 -231.59 -230.72 -229.87 -229.04 
100 -234.43 -233.93 -233.46 -233.00 -232.55 -231.68 -230.83 -229.99 
125 -235.43 -234.94 -234.46 -233.99 -233.54 -232.66 -231.81 -230.97 
150 -236.46 -235.96 -235.48 -235.01 -234.55 -233.67 -232.82 -231.98 
175 -237.51 -237.01 -236.52 -236.05 -235.59 -234.70 -233.84 -233.00 
200 -238.59 -238.08 -237.58 -237.11 -236.65 -235.75 -234.89 -234.05 
225 -239.68 -239.17 -238.67 -238.19 -237.72 -236.82 -235.96 -235.11 
250 -240.80 -240.29 -239.77 -239.29 -238.81 -237.91 -237.04 -236.19 
300 -243.12 -242.60 -242.05 -241.54 -241.06 -240.13 -239.25 -238.39 
'50 245.704- 24S.04 ~244.42 -243.67 -243.37 2-42.42 241.52 -:lM>.66 

400 -247.76 -246.90 -246.29 -245.75 -244.77 -243.86 -242.98 
4SO -251.35 -249.53 -248.80 -248.22 -247.18 -246.24 -245.35 
SOO -256.14 -252.38 -251.42 -250.75 -249.65 -248.68 -247.77 
550 -260.49 -255.49 -254.16 -253.38 -252.18 -251.17 -250.23 
600 -264.33 -258.80 -257.02 -256.08 -254.77 -253.71 -252.75 
700 -271.21 -265.54 -263.02 -261.70 -260.10 -258.93 -257.91 
800 -277.52 -272.06 -269.15 -267.52 -265.62 -264.32 -263.25 
900 -283.55 -278.33 -275.25 -273.41 -271.26 -269.86 -268.74 

1000 -289.43 -284.41 -281.27 -279.31 -276.99 -275.52 -274.39 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

BaCO; - Continued 

500 -267.63 -267.23 -267.23 -267.26 -267.33 -267.39 -267.44 
550 -267.93 -267.35 -267.29 -267.31 -267.36 -267.42 -267.46 
600 -268.12 -267.45 -267.33 -267.32 -267.36 -267.41 -267.45 
700 -268.24 -267.56 -267.32 -267.26 -267.26 -267.29 -267.32 
800 -268.13 -267.48 -267.19 -267.07 -267.03 -267.04 -267.07· 
900 -267.85 -267.22 -266.91 -266.77 -266.68 -266.68 -266.70 

1000 -267.41 -266.82 -266.50 -266.33 -266.22 -266.22 -266.24 

BaC)+ 

25 -164.73 -164.59 -164.44 -164.28 -164.12 -163.78 -163.42 -163.06 
50 -165.30 -165.15 -165.00 -164.84 -164.67 -164.33 -163.98 -163.63 
75 -165.88 -165.73 -165.58 -165.41 -165.25 -164.91 -164.56 -164.21 

100 -166.48 -166.33 -166.17 -166.01 -165.85 -165.51 -165.17 -164.82 
12~ -167.U':I -}66.94 -166.78 -166.62 -166.46 -166.13 -165.79 -165.44 
150 -167.71 -167.57 -167.41 -167.25 -167.09 -166.76 -166.42 -166.08 
175 -168.34 -168.20 -168.05 -167.89 -167.73 -167.41 -167.07 -166.73 
200 -168.98 -168.85 -168.70 -168.55 -168.39 -168.07 -167.73 -1.67.40 
22.5 -169.63 -169.~0 -169.36 -169.21 -169.06 -168.74 -1625.41 -168.08 

250 -170.27 -170.17 -170.03 -169.89 -169.74 -169.42 -169.10 -168.77 
300 -171.55 -171.50 -171.39 -171.26 -171.12 -170.83 -170.51 -170.19 
350 -172.78 -172.84 -172.79 -172.67 -172.54 -172.27 -171.97 -171.66 
400 -174.28 -174.20 -174.11 -\74.00 -173.74 -173.46 -173.16 
450 -175.70 -175.64 -175.57 -175.47 -175.25 -174.98 -174.70 
500 -177.08 -177.04 -176.97 -176.78 -176.54 -176.27 
550 - 178.54 -178.54 -178.49 -178.33 -178.12 -177.87 
600 -180.02 -180.05 -180.02 -179.91 -179.72 -179.49 
700 -183.15 -183.14 -183.10 -182.97 -182.79 
800 -186.32 -186.33 -186.28 -186.14 
900 -189.58 -189:62 -189.64 -189.54 

1000 -192.99 -19~.O6 -192.99 

BaF+ 

25 -201.12 -201.14 -201.13 -201.11 -201.08 -200.98 -200.86 -200.71 
SO -201.27 -201.28 -201.28 -201.26 -201.23 -201.15 -201.04 -200.91 
7S -201.44 -201.45 ..,.201.45 -201.44 -201.41 -201.33 -201.23 -201.11 

100 -201.62 -201.64 -201.64 -201.63 -201.61 -201.54 -201.44 -201.33 
125 -201.82 -201.85 -201.85 -201.85 -201.83 -201.76 -201.68 -201.57 
150 -202.04 -202.07 -202.08 -202.08 -202.06 -202.01 -201.93 -201.83 
175 -202.26 -202.30 -202.32 -202.33 -202.32 -202.27 -202.20 -202.11 
200 -202.49 -202.55 -202.58 -202.59 -202.58 -202.55 -202.48 -202.40 
225 -202.72 -202.80 -202.84 -202.86 -202.86 -202.84 -202.79 -202.71 
250 -202.95 -203.05 -203.11 -203.14 -203.16 -203.15 -203.10 -203.04 
300 -203.38 -203.57 -203.68 -203.74 -203.77 -203.80 -203.78 -203.73 
350 -203.76 -204.06 -204.28 -204.37 -204.43 -204.49 -204.50 -204.48 
400 -204.86 -204.92 -205.03 -205.12 -205.22 -205.27 -205.27 
450 -206.01 -205.60 -205.72 -205.83 -205.99 -206.07 -206.11 
SOO -206.35 -206.44 -206.58 -206.79 -206.91 -206.98 
550 -207.21 -207.19 -207.34 -207.61 -207.78 -207.88 
600 -208.18 -207.99 -208.12 -208.44 -208.67 -108.81 
100 -20~:USU -:lU9.1j -210.1J - 210.48 -210.71 

800 -211.46 -21 un ~212.31 -212.63 
900 -213.23 -21.'.55 -214.15 -214.57 

1000 -215.32 -216.05 -216.52 

Be+z 

25 -83.50 -83.78 -84.02 -84.23 -84.40 x·uo -84.94 -85.14 
50 -82.11 -82.40 -82.65 -82.87 -83J)6 in .. N -83.67 -83.90 
75 -80.71 -81.02 -81.29 -81.52 -81.72 X} or: -82.38 -82.64 

100 -79.32 -79.65 -79.93 -80.17 -SO .. '\\) H()J7 -8\.09 -81.37 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Br- - Continued 

800 -20.92 -24.71 -26.50 -27.39 
900 -18.26 -22.93 -25.29 -26.47 

1000 -21.05 -23.84 -25.14 

BrS" 

25 -25.59 -24.99 -24.41 -23.85 -23.30 -22.23 -21.18 -20.16 
50 -26.88 -26.27 -25.68 -25.10 -24.54 -23.45 -22.38 -21.34 
75 -28.19 -27.57 '-26.97 -26.39 -25.82 -24.72 -23.65 -22.60 

100 -29.51 -28.88 -28.28 -27.70 -27.14 -26.03 -24.96 -23.91 
125 -30.83 -30.21 -29.62 -29.04 -28.47 -27.37 -26.30 -25.26 
150 -32.15 -31.55 .:....30.96 -30.39 -29.83 -28.73 -27.67 -26.63 
175 -33.47 -32.89 -32.32 -31.75 -31.20 -30.12 -29.06 -28.02 
200 -34.78 -34.24 -33.68 -33.13 -32.58 -31.51 -30.46 -29.43 
225 -36.06 -35.57 -35.04 -34.51 -33.97 -32.92 -31.89 -30.86 
250 -37.31 -36.90 -36.40 -35.89 -35.37 -34.34 -33.32 -32.31 
300 -39.58 -39.47 -39.09 -38.65 -38.18 -37.21 -36.23 -35.25 
350 -41.00 -41.79 -41.71 -41.38 -40.98 -40.11 -39.18 -38.24 
400 -43.64 -44.18 -44.05 -43.77 -43.01 -42.16 -41.27 
450 -43.13 -46.37 -46.62 -46.50 -45.92 -45.16 -44.32 
500 -48.10 -49.02 -49.16 -48.81 -48.16 -47.40 
550 -49.22 -51.22 -51.72 -51.67 -51.17 -50.50 
600 -49.87 -53.21 -54.18 -54.51 -54.17 -53.59 
700 -56.80 -58.83 -60.07 -60.13 -59.77 
800 -63.38 -65.54 -66.03 -65.89 
900 -68.12 -71.02 -71.89 -71.94 

1000 -76.64 -77.79 -77.91 

BrO-

25 -8.00 -7.88 -7.74 -7.59 -7.43 -7.10 -6.75 -6.38 
50 -8.20 -8.08 -7.94 -7.80 -7.64 -7.32 -6.97 -6.62 
75 -8.33 -8.21 -8.08 -7.94 -7.79 -7.47 -7.14 -6.80 

100 -8.40 -8.29 -8.17 -8.03 -7.89 -7.59 -7.27 -6.93 
125 -8.40 -8.31 -8.20 -8.08 -7.94 -7.66 -7.35 -7.03 
150 -8.34 -8.28 -8.19 -8.08 -7.96 -7.69 -7.40 -7.09 
175 -8.22 -8.19 -8.12 -8.03 -7.93 -7.68 -7.41 -7.12 
200 -8.03 -8.04 -8.01 -7.95 -7.86 -7.65 -7.40 "-7.12 
225 -7.75 -7.84 -7.85 -7.81 -7.75 -7.57 -7.35 -7.09 
250 -7.37 -7.56 -7.63 -7.64 -7.60 -7.47 -7.27 -7.04 
300 -6.17 -6.75 -7.02 -7.14 -7.18 -7.16 -7.04 -6.86 
350 -3.74 -5.41 -6.15 -6.43 -6.59 -6.71 -6.69 -6.58 
400 -3.61 -4.95 -5.50 -5.82 -6.13 -6.23 -6.21 
450 0.87 -3.29 -4.29 -4.84 -5.41 -5.66 -5.74 
500 -0.97 -2.76 -3.64 -4.54 -4.97 -5.17 
550 2.13 -0.87 -2.19 -3.51 -4.\6 -4.50 
600 5.85 1.38 -0.50 -2.32 -J..22 -3.72 
700 6.53 3.54 0.55 -0.94 -1.79 
800 8.10 4.01 un 0.66 
900 12.80 7.86 :'l.U 3.61 

1000 II.g7 S.N) 7.04 

BrOS" 

25 4.45 4.86 5.27 5.67 6.07 7.63 8.40 
50 3.50 3.93 4.34 4.75 S.l(, 11)', ().73 7.51 
75 2.58 3.01 3.43 3.84- 4.25 .(I.j 5JQ 6.60 

100 1.69 2.11 2.53 2.94 3.3·1 i I: 4.91 5.69 
125 0.82 1.24 1.65 2.05 2.·1:'> 4.()1 4.77 
150 -0.02 0.38 0.78 1.17 i .. 'il) 3.10 3.86 
175 -0.83 -0.46 -0.08 0.31 0.(,'1 I I, 2.20 2.95 
200 -1.60 -1.27 -0.91 -0.54 (II ! .31 2.05 
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'fABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

""""< 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

HrOj - Continued 

225 -2.32 -2.05 -1.72 -1,37 -1.02 -0.30 0.42 1.15 
250 -2.97 -2.79 -2.50 -2.19 -1.85 -I.l7 -0.46 0.25 
300 -3.96 -4.11 -3.98 -3.74 -3,47 -2.86 -2.20 -1..53 

350 -3.90 -5.06 -5.29 -5.19 -5.00 -4.50 -3.91 -3.29 
400 -5.43 -6.35 -6.49 -6.43 -6.08 -5.59 -5.02 
450 -3.04 -7.03 -7.61 -7.75 -7.60 -7.22 -6.73 
500 -7.12 -8.47 -8.91 -9.04 -8.80 -8.40 
550 -6.46 -9.05 -9.91 -10.40 -10.33 -10.03 
600 -5.20 -9.33 -10.73 -11.66 -11.79 -11.61 
700 -9.31 -11.92 -13.91 -14.51 -14.60 
800 -12.81 -15.86 -16.98 -17.34 
900 -13.75 -17.65 -19.23 -19.81 

1000 -19.47 -21.38 -22.04 

BrOi 

25 28.20 28.75 29.29 29.81 30.33 31.33 32.32 33.29 
50 27.00 27.58 28.13 28.66 29.19 30.21 31.21 32.19 
75 25.HI 26.3~ 26.94 27.48 28.01 29.U4 3U.U4 ::S1.U:,! 

100 24.60 25.18 25.74 26.28 26.81 27.84 28.84 29.82 
125 23.40 23.97 24.52 25.06 25.59 26.61 27.61 28.59 
150 22.21 22.76 23.30 23.83 24.35 25.37 26.37 27.34 
175 21.02 21.55 22.08 22.60 23.11 24.12 25.10 26.07 
200 19.85 20.34 20.85 21.36 21;86 22.85 23.83 24.79 
225 18.71 19.15 19.63 20.12 20.61 21.58 22.54 23.49 
250 17.61 17.97 18.41 18.88 19.35 20.30 21.24 22.18 
300 15.67 15.71 16.02 16.42 16.84 17.72 18.62 19.53 
350 14.63 13.73 13.73 14.00 14.34 15.13 15.97 16.84 
400 12.26 11.60 11.66 11.89 12.54 13.31 14.12 
450 13.28 9.79 9.45 9.50 9.97 10.64 11.39 
:mo 8.47 7.42 °'.20 7.43 "1.9"' 8.64 
550 7.80 5.62 5.02 4.92 5.31 5.89 
600 7.65 4.05 2.95 2.46 2.67 3.15 
700 1.35 -0.87 -2.32 -2.53 -2.29 
800 -4 . .:54 -6.97 -7.63 -7.62 
900 -8.38 -11.59 -12.66 -12.85 

1000 -16.33 -17.69 -17.96 

CN-

25 41.20 41.49 41.77 42.06 42.35 42.94 43.53 44.12 
50 40.67 40.96 41.25 41.55 41.84 42.43 43.02 43.61 
75 40.18 40.48 40.77 41.06 41.35 41.93 42.52 43.10 

100 39.74 40.03 40.31 40.60 40.89 41.46 42.04 42.62 
125 39.34 39.61 39.89 40.17 40.45 41.01 41.58 42.15 
150 38.98 39.23 39.49 39.76 40.03 40.58 41.13 41.69 
17':; 38.67 38.89 39.13 39.::Sl:S 39.64 40.1"1 4U.71 41.2~ 

200 38.42 38.59 38.80 39.03 39.27 39.77 40.30 40.83 
225 38.23 38.33 38.50 38.70 38.92 39.40 39.90 40.42 
250 38.12 38.13 38.24 38.41 38.61 39.05 39.52 40.02 
300 38.29 3"'.93 :.i7.lS6 37.93 38.U6 38.40 38.81 39.26 
350 39.64 38.18 37.69 37.61 37.63 37.84 38.17 38.55 
400 38.99 37.82 37.47 37.34 37.37 37.59 37.90 
450 42.66 38.37 37.56 37.21 37.01 37.09 37.31 
500 39.58 37.94 37.27 36.75 36.66 36.78 
550 41.59 38.66 37.53 36.61 36.33 36.32 
600 44.23 39.71 38.02 36.60 36.08 35.94 
700 42.47 39.53 36.96 35.89 35.43 
800 41.46 37.75 36.09 35.29 
900 43.42 38.81 36.60 35.54 

1000 39.93 37.31 36.14 
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-1,,'\JiLf I, Cllii"\I\i\h'iJ "'*,iH\n~ili l;\tlndfHlJ pillllnl nmlal (llbb:. free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
IrtHf}i'hlUlft' lind PlfSSUft. (M'e text) ~ Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3,0 4.0 5.0 

COo 

25 -28.68 -28.29 -27.90 -27.52 -27.14 -26.41 -25.69 -24.97 
50 -29.36 -28.94 -28.54 -28.15 -27.77 -27.02 -26.28 -25.56 
75 -30.14 -29.71 -29.31 -28.91 -28.52 -27.76 -27.02 -26.29 

100 -31.01 -30.58 -30.16 -29.76 -29.36 -28.60 -27.85 -27.12 
125 -31.97 -31.53 -31.11 -30.70 -30.30 -29.52 -28.77 -28.03 
150 -33.01 -32.56 -32.13 -31.71 -31.31 -30.53 -29.77 -29.03 
175 -34.12 -33.66 -33.22 -32.80 -32.39 -31.60 -30.84 -30.09 
200 -35.30 -34.84 -34.38 -33.95 -33.54 -32.74 -31.97 -31.22 
225 -36.55 -36.08 -35.61 -35.17 -34.75 -33.94 -33.16 -32.41 
250 -37.88 -37.39 -36.90 -36.45 -36.02 -35.20 -34.41 -33.65 
300 -40.80 -40.22 -39.68 -39.19 -38.74 -37.88 -37.08 -36.30 
350 -44.37 -43.41 -42.71 -42.16 -41.67 -40.77 -39.94 -39.15 
400 -47.17 -46.04 -45.37 -44.82 -43.86 -42.99 -42.17 
450 -52.63 -49.72 -48.83 -48.18 -47.12 -46.21 -45.36 
500 -60.37 -53.87 -52.55 -51.75 -50.57 -49.60 -48.71 
550 -67.37 -58.56 -56.56 -55.54 -54.19 -53.14 -52.22 
600 -73.49 -63.69 -60.85 -59.54 -57.97 -56.84 -55.87 
700 -84.39 -74.33 -70.10 -68.10 -66.00 -64.66 -63.58 
800 -94.44 -84.76 -79.82 -77.23 -74.56 -73.00 -71.81 
900 -104.13 -94.90 -89.65 -86.68 -83.55 -81.79 -80.52 

1000 -113.71 -104.87 -99.50 -96.30 -92.85 -90.97 -89.67 

CO~ 

25 -92.25 -91.86 -91.49 -91.11 -90.74 -90.02 -89.30 -88.59 
50 -93.01 -92.61 -92.22 -91.83 -91.46 -90.72 -89.99 -89.28 
75 -93.86 -93.45 -93.06 -92.67 -92.29 -91.54 -90.81 -90.09 

100 -94.80 -94.39 -93.98 -93.59 -93.21 -92.46 -91.73 -91.01 
125 -95.82 -95.40 -94.99 -94.60 -94.21 -93.46 -92.72 -92.00 
150 -96.90 -96.48 -90.07 -95.67 -95.28 -94.53 --93.79 93.07 
175 -98.04 -97.62 -97.21 -96.81 -96.42 -95.66 -94.92 -94.20 
200 -99.24 -98.82 -98.41 -98.01 -97.62 -96.86 -96.12 -95.39 
225 -100.49 -100.08 -99.67 -99.26 -98.87 -98.11 -97.37 -96.64 
250 -101.79 -101.39 -100.97 -100 . .57 -100.18 -99.41 -98.67 -- 97.94 
300 -104.53 -104.16 -103.74 -103.33 -102.94 -102.17 -101.43 -100.70 
350 -107.44 -107.12 -106.69 -106.28 -105.88 -105.11 -104.36 -103.63 
400 -110.27 -109.81 -109.39 -108.99 -108.22 -107.47 -106.74 
4.50 -113.65 -113.09 -112.66 -112.26 -111.47 -110.72 -109.99 

500 -117.28 -116.53 -116.08 -115.66 -114.88 -114.12 -113.38 
550 -121.00 -120.13 -119.64 -119.21 -118.41 -117.65 -116.91 
600 -124.78 -123.86 -123.32 -122.88 -122.07 -121.30 -120.56 
700 -132.60 -131.66 -131.0' -130.'7 -129.73 -128.96 -128.21 
800 -140.77 -139.85 -139.20 -138.69 -137.82 -137.03 -136.28 
900 -149.27 -148.38 -147.71 -147.18 -146.28 -145.48 -144.72 

1000 -158.09 -157.22 -156.54 -156.00 -155.08 -154.28 -153.52 

CO;2 

25 -126.19 -126.24 -126.26 -126.24 -126.21 -126.10 -125.93 -125.74 
~o -12jJB -125.89 -12j.91 -12j.91 -12j.89 -12~.80 -12~.66 -125 . .50 
75 -125.35 -125.43 -125.48 -125.49 -125.48 -125.42 -125.31 -125.17 

100 -124.78 -124.89 -124.96 -124.99 -125.00 -124.97 -124.89 -124.77 
125 -124.10 -124.26 -124.36 -124.42 -124.46 -124.46 -124.41 -124.32 
l:'JU -123.j2 -123.54 -123.oH -123.7M -123JS4 -123.90 -123.88 -123.82 

175 -122.43 -122.72 -122.92 -123.07 -123.17 -123.28 -123.30 -123.27 
200 -121.40 -121.80 -122.08 -122.28 -122.43 -122.60 -122.68 -122.69 
225 -120.21 -120.76 -121.15 -121.42 -121.62 -121.88 -122.01 -122.07 
250 -118.82 -119.59 -120.11 -120.47 -120.74 -121.10 -121.jO - J21.41 
300 -115.17 -116.76 -117.73 -118.33 -118.77 -119.38 -) 19.75 -119.99 
350 -109.24 -112.90 -114.87 -115.82 -116.50 -117.4:3 -118.03 -118.42 
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GIBBS FREE ENERGIES OF FORMATION OF AQUEOUS SPECIES 1439 

f~~M~: I. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure {see text) - Continued 

~<4j~~~ 

Pressure. khar 
1"I>C Sat. O.S 1.0 1.5 2.0 3.0 4.0 5.0 

CO;:! - Continued 

-108.66 -111.43 -112.89 -113.90 -115.26 -116.12 -116.71 
~,o -100.26 -107.20 -109.49 -1l0.95 -112.84 --114.03 114.85 

5_00 -101.88 -105.50 -107.58 -110.15 -111.74 -112.83 

'SO -95.31 -100.89 -103.78 -107.18 -109.23 -110.62 
600 -87.86 -95.68 -99.52 -103.90 . -106.49 -108.22 
700 ' -84.35 -89.85 -96.39 -100.22 -102.72 
800 -79.26 -87.72 -92.91 -96.23 
'900 -68.38 -78.23 -84.70 -88.71 

)000 -68.45 -75.92 -80.23 

Ca+1 

25 -132.12 -132.32 -132.48 -132.62 -132.74 -132.94 -133.09 -133.22 
.50 ~131.78 -131.91 -132.14 -132.28 -132.41 -132.61 -132.78 -132.91 

75 -131.42 -131.62 -131.79 -131.94 -132.07 -132.28 -132.46 -132.60 
100 -131.05 -131.26 -131.44 -131.59 -131.73 -131.95 -132.14 -132.30 
125 -130.66 -130.89 -131.08 -131.24 -131.38 -131.63 -131.82 -131.99 

.-130 -130.26 -130.'0 -130.71 -130.88 -131.04 -131.29 -131.51 -131.68 

175 -129.83 -130.10 -130.33 -130.52 -130.68 -130.96 -131.19 -131.38 
200 "':'129.37 -129.67 -129.93 -130.14 -130.32 -130.62 -130.87 -131.07 
225 -128.88 -129.22 -129.51 -129.75 -129.95 -130.28 -130.55 -130.77 
250 -128.34 -128.75 -129.08 -129.34 -129.57 -129.93 -130.23 "':'130.47 
300 -127.07 -127.70 -128.15 -128.49 -128.77 -129.22 -129.57 -129.86 
350 -125.70 -126.45 -127.19 -127.58 -127.92 -128.47 -i28.90 -129.25 
400 -126.10 -126.21 -126.64 -127.04 -127.70 -128.21 -128.63 
450 -127.23 -125.30 -125.68 -126.12 -126.89 -127.50 -127.99 
500 . -124.58 -124.71 -125.17 -126.05 -126.76 -127.33 
550 -124.20 -123.76 -124.18 -125.16 -125.99 . -126.65 
600 -124.20 -122.90 -123.16 -124.22 -125.16 -125.93 
-700 -121.39 -121.06 :-122.12 -123.33 -124.32 
800 -118.87 -119.68 -121.20 -122.44 
900 ...,.116.47 -116.94 -118.79 -120.26 

1000 -114.05 -116.22 -117.81 

Ca(CH3COOr 

25 -221.66 -221.31 -220.97 -220.63 -220.30 -219.63 -218.97 -218.31 
50 -222.05 -221.69 -221.34 -221.00 -220.65 -219.98 -219.31 -218.65 

·75 -222.58 -222.22 -221.86 -221.51 -221.16 -220.48 -219.81 -219.15 
100 -223.22 -222.86 -222.50 -222.15 -221.80 -221.12 -220.45 -219.79 
125 -223.97 -223.60 -223.24 -222.89 -222.55 -221.87 -221.20 -220.54 
150 -224.80 -224.44 "';"224.08 -223.73 -223.39 -222.71 -222.05 -221.39 
175 -225.71 -225.36 -225.01 -224.66 -224.32 -223.65 -222.98 -222.33 
200 -226.69 -226.35 -226.01 -225.67 -225.33 -224.66 -224.01 -223.35 
225 -227.73 -227.42 -227.08 -226.75 -226.42 -225.76 -225.10 -224.46 
250 -228;83 -228.54 -228.22 -227.90 -227.57 -226.92 -226.27 -225.63 
300 -231.14 -230.97 -230.69 -230.38 -230.07 -229.45 -228.82 -228.19 
350 -233.57· -233.57 -233.3g -233.10 -232.81 -232.21 -231.6] -230.99 
400 -236.56 -236.28 -236.02 -235.76 -235.20 -234.62 -234.02 
450 -239.86 -239.38 -239.14 -238.90 -238.38 -237.83 -237.26 
500 -242.67 -242.44 -242.22 -241.75 -241.23 -240.68 
550 -246.15 -245.89 -245.70 -245.28 -244.80 -244.28 
600 -249.82 -249.52 -249.33 -248.96 -248.52 -248.04 
700 -257.28 -257.02 -256.73 -256.39 -255.98 
800 "':265.23 -264.98 -264.75 -264.41 
900 -273.93 -273.67 -273.55 -273.28 

1000 -282.80 -282.78 -282.55 



1440 OELKERS ET AL. 

TARU:; l. Clllculateo apparent stl'lnoaro p::lrtial molal Gibh". fref' enf'cgips; of for01:lt;()n (in lU'allmol) of :J.'1l1l?o!ls<1pecips othpr than H 20 fl." a function of 

temperature and pressure (see tex.t) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 A..O 5.0 

Ca(CH3COO)~ 

25 -311.57 -310.62 -309.72 -308.85 -308.02 -306.40 -304.85 -303.34 
50 -312.56 -311.57 -310.64 -309.75 -308.89 -307.24 -305.65 -304.10 
75 -313.85 -312.85 -311.90 -310.99 -310.12 -308.44- -306.83 -305.26 

100 -315.39 -314.38 -313.42 -312.50 -311.62 -309.92 -308.30 -306.72 
125 -317.15 -316.13 -315.17 -314.24 -313.36 -311.65 -310.01 -308.43 
150 -319.11 -318.09 -317.12 -316.20 -315.30 -313.58 -311.94 -310.35 
175 -321.26 -320.24 -319.27 -318.34 -317.44 -315.71 -314.06 -312.47 
200 -323.57 -322.57 -321.59 -320.65 -319.75 -318.02 -316.37 -314.76 
225 -326.04 -325.05 -324.07 -323.13 -322.22 -320.49 -318.83 -317.23 
250 -328.66 -327.69 -326.70 -325.76 -324.85 -323.12 -321.45 -31!;US4 

300 -334.28 -333.40 -332.40 -331.45 -330.54 -328.80 -327.13 -325.51 
350 -340.39 -339.64 -338.63 -337.67 -336.76 -335.00 -333.33 -331.11 
400 -346.39 -345.34 -344.38 -343.45 -341.69 -340.01 -338.39 
450 -:35:3.70 -352.51 -351.52 -:350.59 -348.82 -347.13 345.50 

500 -361.60 -360.11 -359.09 -358.14 -356.36 -354.67 -353.03 
550 -369.80 -368.13 -367.05 -366.08 -364.28 -362.58 -360.95 
600 -378.27 -376.52 -375.37 -374.38 -372.57 -370.86 -369.21 
700 -396.07 -394.30 -393.04 -391.99 -390.13 -388.40 -386.75 
800 -414.97 -413.23 -411.91 -410.81 -408.90 -407.16 -405.49 
900 -434.90 -433.19 -431.84 -430.72 -428.77 -427.00 -425.33 

1000 -455.78 -454.lO -452.75 -451.60 -449.62 -441.85 -446.18 

CaC030 

25 -262.85 -263.00 -263.l3 -263.23 -263.31 -263.44 -263.53 -263.59 
50 -262.89 -263.04 -263.17 -263.28 -263.37 -263.51 -263.62 -263.70 
75 -262.89 -263.04 -263.17 -263.28 -263.38 -263.53 -263.65 -263.74 

100 -262.86 -263.02 -263.15 -263.26 -263.35 -263.51 -263.64 -263.74 

125 -262.81 -262.97 -263.10 -263.21 -263.31 -263.47 -263.60 -263.71 

150 -262.74 -262.90 -263.03 -263.14 -263.24 -263.40 -263.54 -263.65 
175 -262.66 -262.81 -262.94 -263.0:5 -263.1j -263.32 -263.4;:1 -263.57 

200 -262.56 -262.70 -262.84 -262.95 -263.05 -263.22 -263.35 -263.47 

225 -262.44 -262.59 -262.72 -262.83 -262.93 -263.10 -263.24 -263.36 
250 -262.32 -262.46 -262.59 -262.70 -262.80 -262.97 -263.11 -263.23 
300 -262.05 -262.16 -262.29 -262.40 -262.50 -2,62.67 -262.81 -262.93 
350 -261.79 -261.84 -261.95 -262.06 -262.15 -262.32 -262.46 -262.58 

400 -261.50 -261.58 -261.68 -261.77 -261.93 .-262.07 -262.20 

450 -261.26 -261.19 -261.27 -261.35 -261.51 -261.65 -26L77 

500 -261.14 -260.79 -260.83 -260.91 -261.05 -261.19 -261.31 

550 -260.93 -260.39 -260.38 -260.43 -260.57 -260.70 -260.81 

600 -260.60 -259.98 -259.90 -259.93 -260.05 -260.17 -260.29 

700 -259.73 -259.08 -258.89 -258.87 -258.95 -259.05 -259.16 

800 -258.64 -258.03 -257.79 -257.72 -257.75 -257.84 -257.93 
900 -257.41 -256.83 -256.56 -256.46 -256.46 -256.53 -256.62 

1000 -256.05 -255.51 -255.23 -255.11 -255.08 -255.14 -255.23 

CaC]+ 

25 -162.55 -162.48 -162.39 -162.30 -162.19 -161.95 -161.70 -161.43 
50 -162.53 -162.46 -162.37 -162.28 -162.17 -161.94 -161.69 -161.44 

75 -162.55 -162.48 -162.39 -162.30 -162.20 -161.97 -161.73 -161.48 
100 -162.61 -162.54 -162.45 -162.36 -162.26 -162.04 -161.81 -161.57 

125 -162.68 -16.2.62 -162.54 -162.45 -162.36 -162.15 -161.92 -161.l?9 
150 -162.79 -162.73 -162.66 -162.58 -162.49 -162.29 -162.07 -161.84 
175 -162.91 -162.86 -162.80 -162.73 -162.64 -162.45 -162.24 -162.02 

200 -163.04 -163.01 -162.96 -162.90 -162.82 -162.64 -162.44 -162.22 
225 -163.18 -163.18 -163.15 -163.09 -163.02 -162.86 - 162.67 -162.46 

250 -163.32 -163.36 -163.34 -163.30 -163.24 -163.09 -162.92 -162.12 

300 -163.58 -163.73 -163.78 -\63.77 -163.74 -163.63 -163.48 -163.31 
350 -163.85 -164.10 -164.28 -164.iO -10410 -164.24 -164.12 -163.98 
400 -164.94 -164.85 -164.89 -164.92 -164.91 -164.84 -164.72 

450 -166.45 -165.52 -165.55 l65.60 -165.64 -165.61 -165.53 
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GIBBS FREE ENERGIES OF FORMATION OF AQUEOUS SPECIES 1441 

I. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

2'-,."":'~'~.~~""" 

Pressure, kbar 
r,oe Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

CaCr - Continued 

500 -166.33 -166.26 -166.32 -166.42 -166.44 -166.40 
550 -167.33 -167.04 -167.09 -167.24 -167.32 -167.32 
600 -168.55 -167.91 -167.90 -168.10 -168.23 -168.28 
700 -169.98 -169.65 -169.87 -170.14 -170.29 
800 -171.56 -171.69 -172.10 -172.38 
900 -173.55 -173.55 -174.12 -174.51 

1000 -175.51 -176.23 -176.67 

CaC.; 

25 -194.00 -193.62 -193.26 -192.89 -192.53 -191.82 -191.12 -190.43 
50 -194.19 -193.79 -193.41 -193.04 -192.67 -191.95 -191.24 -190.54 
75 -194.43 -194.03 -193.64 -193.26 -192.89 -192.16 -191.45 -190.75 

100 -194.73 -194.32 -193.93 -193.5':; -193.17 -192.44 -191.73 -191.02 
125 -195.08 -194.67 -194.27 -193.89 -193.51 -192.77 -192.05 -191.35 
150 -195.47 -195.06 -194.66 -194.27 -193.89 -193.15 -192.43 -191.73 
}75 -195.90 -195.49 -195.09 -194.70 -194.32 -193.58 -192.86 -192.15 
200 -196.37 -19.5.96 -19.5 . .56 -19.5.17 -194.79 -194.04 -193.32 -192.61 
225 -196.87 -196.47 -196.07 -195.67 -195.29 -194.55 -193.82 -193.11 
250 -197.41 -197.02 -196.61 -196.22 -195.83 -195.08 -194.36 -193.65 
300 -198.58 -198.21 -197.80 -197.40 -197.01 -196.26 -195.53 -194.82 
350 -199.87 -199.53 199.11 -198.70 -198.31 -197.56 -196.82 196.11 
400 -201.00 -200.54 -200.12 -199.73 -198.96 -198.23 -197.51 
450 -202.69 -202.08 -201.65 -201.25 -200.48 -199.74 -199.02 
500 -204.65 -203.75 ....:203.28 -202.86 -202.08 -201.34 -200.62 
550 -206.62 -205.54 -205.01 -204.58 -203.78 -203.03 -202.31 
600 -208.59 -207.43 -206.84 """"206.38 -205.57 -204.81 -204.08 
700 -212.63 -211.44 -210.74 -210.22 -209.37 -208.59 -207.85 
800 -216.84 -215.68 -214.92 -214.36 -213.46 -212.66 -211.91 
900 -221.24 -220.12 -219.33 -218.74 -217.80 -216.99 -216.23 

1000 -225.83 -224.74 -223.94 -223.33 -222.36 ':"'221.54 -220.79 

CaHCO; 

25 -273.83 -273.71 -273.58 -273.43 -273.28 -272.97 -272.64 -272.30 
50 -274.28 -274.16 -274.02 -273.88 -273.73 -273.42 -273.09 -272.76 
75 -274.83 -274.70 -274.57 -274.42 -274.27 -273.97 """273.65 -273.32 

100 -275.46 -275.33 -275.20 -275.05 -274.91 -274.60 -274.29 -273.97 
125 -276.17 -276.04 -275.90 -275.76 -275.61 -275.31 -275.00 -274.69 
150 -276.93 -276.81 -276.67 -276.53 -276.39 -276.09 -275.79 -275.48 
175 -277.75 -277.63 -277.50 -277.37 -277.23 -276.94 -276.64 -276.33 
200 -278.62 -278.51 -278.39 -278.26 -278.12 -277.84 -277.54 -277.24 
225 -279.53 -279.44 -279.33 -279.20 -279.07 -278.79 -278.50 -278.20 
250 -280.48 -280.41 -280.31 -280.19 -280.07 -279.80 -279.52 -279.22 
300 -282.47 -282.48 -282.41 -282.31 -282.20 -281.95 -281.68 -281.40 
350 -284.52 -284.65 -284.67 -284.59 -284.50 -284.28 -284.03 -283.76 
400 -287.11 -287.07 -287.02 -286.94 -286.75 -286.53 -286.28 
450 -289.75 -289.60 -289.57 -289.53 -289.37 -289.18 -288.95 
500 -292.26 -292.25 -292.23 -292.12 -291.95 -291.75 
550 -295.05 -295.05 -295.05 -294.99 -294.85 -294.67 
600 -297.97 -297.95 -297.97 -297.96 -297.86 -297.71 
700 -304.13 -304.11 -304.18 -304.17 -304.08 
800 -310.62 -310.74 -310.83 -310.81 
900 -317.48 -317.61 -317.80 -317,83 

1000 -324.80 -325.07 -325.13 

CaF+ 

2S -200.39 -200.46 -200.51 -200.54 -200.55 -200.54 -200.50 -200.43 
50 -200.19 -200.27 -200.32 -200.35 -200.37 -200.37 -200.35 -200.30 
7S -200.05 -200.13 -200.18 -200.22 -200.24 -200.26 -200.24 -200.21 

100 -199.95 -200.03 -200.09 -200.14 -200.16 -200.19 -200.19 -200.16 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in keal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

CaF+ - Continued 

125 -199.89 -199.98 -200.05 -200.09 -200.13 -200.16 -200.17 -200.15 
150 -199.85 -199.96 -200.03 -200.09 -200.13 -200.18 -200.19 -200.18 
175 -199.84 -199.96 -200.05 -200.12 -200.17 -200.23 -200.25 -200.25 
200 -199.86 -200.00 -200.10 -200.18 -200.23 -200.31 -200.35 -200.36 
225 -199.88 -200.05 -200.17 -200.26 -200.33 -200.42 -200.47 -200.50 
250 -199.92 -200.12 -200.26 -200.37 -200.45 -200.57 -200.63 -200.66 
300 -199.98 -200.29 -200.51 -200.66 -200.77 -200.93 -201.03 -201.09 
350 -200.13 -200.48 -200.85 -201.02 -201.17 -201.39 -201.53 -201.63 
400 -201.33 -201.29 -201.48 -201.66 -201.93 -202.12 -202.26 
450 -203.29 -201.89 -202.02 -202.22 -202.55 -202.80 -202.97 
500 -202.71 -202.66 -202.85 -203.24 -203.54 -203.76 
550 -203.85 -203.41 -203.55 -203.99 -204.35 -204.62 
600 -205.33 -204.29 -204.32 -204.78 . -205.21 -205.53 
700 -206.55 -206.05 -206.46 -207.03 -207.48 
800 -208.00 -208.22 -208.94 -209.53 
900 -210.06 -210.03 -210.93 -211.65 

1000 -211.96 -213.04 -213.83 

CaSO: 

25 -312.93 -312.83 -312.72 -312.60 -312.48 -312.20 -311.92 -311.62 
50 -313.03 -312.93 -312.81 -312.69 -312.57 -312.30 -312.02 -311.73 
75 -313.10 -312.99 -312.88 -312.75 -312.63 -312.36 -312.08 -311.80 

100 -313.14 -313.03 -312.91 -312.79 -312.66 -312.40 -312.12 -311.84 
125 -313.16 -313.05 -312.93 -312.81 -312.68 -312.42 -312.14 -311.87 
150 -313.17 -313.06 -312.94 -312.81 -312.68 -312.42 -312.15 -311.87 
175 -313.15 -313.04 -312.92 -312.80 -312.67 -312.41 -312.13 -311.86 
200 -313.13 -313.02 -312.89 -312.77 -312.64 -312.38 -312.11 -311.83 
225 -313.09 -312.98 -312.85 -312.73 -312.60 -312.34 -312.07 -311.79 
250 -313.03 -312.92 -312.80 -312.68 -312.55 -312.29 -312.02 -311.74 
300 -312.89 -312.79 -312.67 -312.54 -312.41 -312.15 -31l.88 -311.61 
350 -312.69 -312.61 -312.49 -312.36 -312.23 -311.97 -311.70 -311.43 
400 -312.40 -312.28 -312.15 -312.02 -31l.76 -311.49 -311.22 
450 -312.16 -312.03 -311.91 -311.78 -311.51 -311.25 -310.98 
500 -311.90 -311.76 -311.63 -311.50 -311.24 -310.97 -310.70 
550 -311.60 -31l.46 -311.33 -311.20 -310.94 -:-310.67 -310.40 
600 -311.28 -311.13 -311.00 -310.87 -310.60 -310.34 -310.07 
700 -310.56 -310.41 -310.27 -310.14 -309.87 -309.60 -309.34 
800 -309.74 -309.59 -309.45 -309.32 -309.05 -308.78 -308.51 
900 -308.84 -308.69 -308.55 -308.42 -308.15 -307.88 -307.61 

1000 -307.86 -307.72 -307.58 -307.44 -307.17 -306.91 -306.64 

25 -18.56 -18.72 -18.85 -18.94 -19.00 -19.08 -19.10 -19.08 
50 -18.12 -18.31 -18.45 -18.57 18.66 -18.79 -18.86 18.90 
75 -17.68 -17.89 -18.05 -18.18 -18.29 -18.45 -18.56 -18.64 

100 -17.24 -17.46 -17.64 -17.79 -17.91 -18.10 -18.24 -18.34 
125 -16.79 -17.03 -17.23 -17.39 17.53 -17.74 -17.91 -18.03 
150 -16.33 -16.60 16.81 16.99 -17.14 -17.39 -17.57 17.72 
175 -15.86 -16.15 -16.39 -16.59 -16.76 -17.03 -17.24 -17.40 
200 -15.36 -15.69 -15.96 -16.19 -16.37 -16.67 -16.90 -17.09 
225 -14.84 -15.22 -15.52 -15.77 -15.98 -16.32 16.57 16.78 
250 -14.28 -14.72 -15.07 -15.35 -15.59 -15.96 16.25 16.48 
300 -13.00 -13.65 -14.14 -14.49 ·-14.78 -15.25 15.60 -15.88 
350 -11.65 -12.42 -13.19 -13.60 -13.96 -14.53 -14.96 15.31 
400 -12.13 -12.25 -12.70 -13.12 -13.80 1433 14.74 
450 -13.40 11.41 11.81 -12.27 -13.06 13.09 14.18 
500 -10.80 -10.93 -11.40 -12.31 13.04 -13.62 
550 10.55 10.10 -10.52 -11.54 -12.3~ 13.05 
600 10.72 -9.37 -9.63 -10.72 11.69 12.46 
700 -8.41 -7.85 -8.93 10.17 1l.l8 
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"ABLE 1. Calculated apparent standard partial molal Gibb~ free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Cd+2 
- Continued 

800 -6.04 -6.86 -8.41 -9.68 
900 -4.09 -4.55 -6.44 -7.93 

1000 -:2.13 -4.34 -5.96 

Ce+3 

25 -161.60 -162.05 -162.44 -162.79 -163.10 -163.65 -164.13 -164.56 
50 -160.34 -160.80 -161.21 -161.58 -161.91 -162.51 -163.03 -163.50 
75 -159.02 -159.50 -159.93 -160.31 -160.67 -161.29 -161.85 -162.35 

100 -157.64 -158.15 -158.60 -159.00 -159.37 -160.03 -160.61 -161.14 
125 -156.22 -156.75 -157.23 -157.65 -158.04 -158.73 -159.33 -159.89 
150 -154.73 -155.31 -155.S1 -156.26 -156.67 -157.39 -15S.03 -15S.61 
175 -153.18 -153.81 -154.35 -154.83 -155.26 -156.03 -156.70 -157.30 
'100 -151.57 -152.25 -152.84 -153.36 -153.82 -154.64 -155.34 -155.97 
225 -149.87 -150.63 -151.29 -151.85 -152.35 -153.22 -153.96 -154.63 
250 -148.08 -148.94 -149.68 -150.29 -150.84 -151.77 -152.56 -153.26 
300 -144.16 -145.37 -146.33 -147.06 -147.70 -148.79 -149.70 -150.48 
350 -140.21 -141.44 -142.R7 -14~.n9 ..,..144.4~ -145.70 -146.74 -147.63 

400 -139.36 -139.39 -140.23 -141.06 -142.50 -143.70 -144.71 
450 --140.95 -136.08 -136.72 -137.59 -139.21 -140.57 -141.72 
500 -133.25 -133.20 -134.04 -135.82 -137.35 -138.65 
550 -131.25 -129.77 -130.41 -132.32 -134.03 -135.49 
600 -130.21 -126.52 -126.72 -128.68 -130.59 -132.22 
700 -120.95 -119.22 -120.93 -123.27 -125.29 
800 -111.50 -112.44 -115.28 -117.73 
900 -103.25 -103.27 -106.66 -109.52 

1000 -93.67 -97.62 -100.70 

Cl-

25 -31.38 -31.17 -30.95 -30.74 -30.52 -30.06 -29.61 -29.15 
50 -31.69 -31.48 -31.26 -31.05 -30.83 -30.39 -29.94 -29.49 
75 -31.95 -31.74 -31.54 -31.32 -31.11 -30.68 -30.24 -29.81 

100 -32.17 -31.97 -31.77 -31.57 -31.36 -30.94 -30.52 -30.09 
125 -32.33 -32.16 -31.97 -31.78 -31.58 -31.18 -30.77 -30.35 
150 -32.45 -32.30 -32.13 -31.95 -31.77 -31.38 -30.99 -30.59 
175 ....,..32.51 -32.40 -32.25 -32.09 -31.92 -31.57 -31.19 -30.80 
200 -32.51 -32.45 -32.34 -32.20 -32.05 -31.72 -31.37 -31.00 
225 -32.44 -32.44 -32.38 -32.27 -32.15 -31.85 -31.52 -31.17 
250 -32.27 -32.38 -32.37 -32.31 -32.21 -31.96 -31.66 -31.33 
300 -31.51 -32.01 -32.21 -32.25 -32.23 -32.08 -31.86 -31.58 
350 -29.54 -31.15 -31.80 -32.01 -32.10 -32.10 -31.97 -31.77 
400 -29.82 -31.09 -31.56 -31.81 -32.01 -32.00 -31.88 
450 -25.80 -29.93 -30.87 -31.34 -31.79 -31.93 -31.91 
500 -28.13 -29.S6 -30.67 -31.45 -31.77 -31.87 
550 -25.55 -28.51 -29.76 -30.96 -31.49 -31.73 
600 -22.37 -26.81 -28.62 -30.32 -31.11 -31.50 
700 -22.79 -25.75 -28.61 -29.98 -30.72 
800 -22.39 -26.37 -28.38 -29.49 

'900 -18.95 -23.78 -26.39 -27.79 
1000 -21.08 -24.13 -25.66 

C)O-

25 -8.80 -8.68 -8.54 -8.39 -8.23 -7.90 -7.55 -7.18 
50 -9.00 -8.88 -8.74 -8.60 -8.44 -8.12 -7.77 -7.42 
75 -9.13 -9.01 -8.88 -8.74 -859 -8.27 -7.94 -7.60 

100 -9.20 -9.09 -8.97 -8.83 -8.69 -8.39 -8.07 -7.73 
125 -9.20 -9.11 -9.00 -8.S8 -8.74 -8.46 -8.15 -7.83 
150 -9.14 -9.08 -8.99 -8.88 -8.76 -8.49 -8.20 -7.89 
175 -9.02 -8.99 -8.92 -8.83 -8.73 -8.48 -8.21 -7.92 
200 -8.83 -8.84 -8.81 -8.75 -8.66 -8.45 -8.20 -7.92 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

CIO- - Continued 

225 -8.55 -8.64 -8.65 -8.61 -8.55 -8.37 -8.15 -7.89 
250 -8.17 -8.36 -8.43 -8.44 -8.40 -8.27 -8.07 -7.84 
300 -6.97 -7.'5'5 -7.82 -).':J4 -7.':J'6 -7.':Jo -7JS4 -7.66 

350 -4.54 -6.21 -6.95 -7.23 -7.39 -7.51 -7.49 -7.38 
400 -4.41 -5.75 -6.30 -6.62 -6.93 -7.03 -7.01 
450 0.07 -4.09 -5.09 -5.64 -6.21 -6.46 -6.54 
500 -1.77 -3.56 -4.44 -5.34 -5.77 -5.97 
550 1.33 -1.67 -2.99 -4.31 -4.96 -5.30 
600 5.05 0.58 -1.30 -3.12 -4.02 -4.52 
700 5.73 2.74 -0.25 -1.74 -2.59 
MOO 7.30 3.21 1.07 -0.14 
900 12.00 7.06 4.33 2.81 

1000 11.07 7.89 6.24 

CIOi" 

25 4.10 4.39 4.67 4.96 5.25 5.84 6.43 7.02 
50 3.52 3.82 4.11 4.40 4.70 5.28 5.87 6.46 
7'5 2.99 3.28 3.58 3.87 4.16 4.74 5.33 5.91 

100 2.50 2.78 3.07 3.36 3.64 4.22 4.80 5.38 
125 2.04 2.31 2.59 2.87 3.15 3.72 4.28 4.85 
150 1.63 1.88 2.14 2.41 2.68 3.23 3.79 4.34 
175 1.26 1.48 1.72 1.97 2.23 2.76 3.30 3.85 
200 0.94 1.11 1.33 1.56 1.80 2.31 2.83 3.37 
225 0.69 0.79 0.97 1.17 1.40 1.87, 2.38 2.89 
250 0.51 0.53 0.65 0.82 1.02 1.46 1.94 2.43 
300 0.54 0.19 0.13 0.20 0.33 0.68 1.10 1.55 
350 1.74 0.29 -0.18 -0.26 -0.23 -0.01 0.32 0.71 
400 0.96 -0.20 -0.55 -0.67 -0.62 -0.40 -0.08 
450 4.50 0.20 -0.61 -0.95 -1.l4 -1.05 -0.82 
500 1.25 -0.38 -1.04 -1.55 -1.62 -1.50 
550 3.10 0.18 -0.94 -1.84 -2.11 -2.11 
600 5.58 1.06 -0.62 -2.01 -2.51 -2.65 
700 3.48 0.55 -2.00 -3.04 -3.49 
800 2.11 -1.56 -3.20 -3.97 
900 3.69 -0.88 -3.05 -4.09 

1000 -0.16 -2.73 -3.87 

CIOj" 

25 -1.90 -1.47 -1.05 -0.63 -0.22 0.59 1.40 2.19 
50 -2.86 -2.42 -1.98 -1.56 -1.14 -0.32 0.49 1.29 
75 -3.80 -3.36 -2.92 -2.49 -2.08 -1.25 -0.44 0.36 

100 -4.73 -4.29 -3.86 -3.43 -3.01 -2.19 -1.39 -0.59 
125 -5.65 -5.21 -4.79 -4.37 -3.95 -3.14 -2.34 -1.55 
150 -6.54 -6.12 -5.71 -5.30 -4.89 -4.09 -3.30 -2.51 
175 -7.41 -7.02 -6.62 -6.22 -5.83 -5.04 -4.26 -3.48 
200 -8.25 -7.90 -7.52 -7.14 -6.76 -5.99 -5.22 -4.45 
225 -9.04 -8.75 -8.41 -8.05 -7.68 -6.93 -6.18 -S.43 
250 -9.78 -9.58 -9.28 -8.94 -8.60 -7.88 -7.14 -6.41 
300 -10.95 -11.08 -10.93 - 10.68 -10.39 -9.75 -9.07 -8.37 
350 -11.09 -12.24 -12.45 -12.33 -12.13 -11.59 - 10.98 -10.33 
400 -12.83 -13.74 -13.86 -13.78 -13.40 -12.88 -12.29 
450 -10.69 -14.66 -15.21 -15.34 -15.16 -14.75 -14.23 
500 -15.01 -16.34 -16.76 -16.86 -16.59 -16.16 
550 -14.62 -17.20 -18.04 -18.49 -IS.39 -18.07 
600 -13.66 -17.77 -19.15 -20.05 -20.15 -19.94 
700 -18.37 -20.96 -22.92 -23.49 -23.55 
800 -22.52 -25.54 -26.()3 -26.96 
900 -24.18 -28.06 -29.60 -30.15 

1000 -30.63 -32.51 -33.14 

J. Phys. Chem. Ref. Datas Vol. 24. No.4. 1995 
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T ABl..E 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure {see text) - Continued 

~# 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

CIO; 

25 -2.04 -1.53 -1.05 -0.60 -0.15 0.70 1.51 2.31 
50 -3.13 -2.58 -2.06 -1.57 -1.09 -0.17 0.71 1.56 

75 -4.22 -3.65 -3.11 -2.60 -2.10 -1.15 -{).24 0.65 
100 -5.31 -4.74 -4.19 -3.67 -3.16 -2.19 -1.26 -0.36 
125 -6.42 -5.84 -5.30 -4.77 -4.26 -3.28 -2.34 -1.43 
150 7.52 6.96 6.42 -~5.90 -5.39 -4.41 3.46 ~2.54 

175 -8.63 -8.09 -7.55 -7.04 -6.53 -5.56 -4.61 -3.69 
200 -9.72 -9.21 -8.70 -8.19 -7.70 -6.73 -5.80 -4.88 
225 10.79 -10.34 -9.85 -9.36 -8.88 -7.93 ..;..7.00 -6.09 
250 -11.81 -11.45 -11.00 -10.53 -}0.07 -9.14 -8.23 -7.33 
300 -13.63 -13.59 -13.28 -12.89 -12.47 -11.61 -10.73 -9.86 
350 -14.51 -15.47 -15.49 -}5.22 -14.88 -14.12 -: 13.30 -12.47 
400 -16.84 -17.54 -17.50 -17.28 -16.65 -15.91 -15.13 
450 -15.63 -19.29 -19.66 -19.63 -19.19 -18.56 -17.85 
500 -20.55 -21.66 -21.91 -21.73 -21.23 -20.59 
550 -21.14 -23.44 -24.09 -24.25 -23.91 -23.36 
600 -21.22 -25.00 -26.17 -26.74 -26.58 -26.15 
700 -27.71 -30.05 31.63 31.91 - 31.73 
800 -33.83 -36.43 -37.20 -37.27 
900 -37.86 -41.27 -42.47 -42.74 

1000 -46.30 -47.80 -48.15 

Co+2 

25 -13.00 -13.27 -13.48 -13.66 -13.82 -14.05 . -14.23 -14.37 
50 -12.32 -12.61 -12.85 -13.05 -13.23 -13.53 -13.76 -13.95 
75 -11.63 -11.94 -12.20 -12.42 -12.62 -12.95 -13.22 -13.44 

100 -10.93 -11.25 -11.53 -11.77 -11.99 -12.35 -12.65 -12.90 
125 -10.21 -10.56 -10.86 -11.12 -11.35 -11.74 -12.06 -12.34 
ISO -9.48 -9.86 -10.18 -10.46 -10.70 -11.12 -11.47 -11.77 
175 -8.73 -9.14 -9.49 -9.79 -10.05 -10.50 -10.88 -11.20 
200 -7.95 -8.40 -8.79 -9.11 -9.40 -9.88 -10.28 -10.63 
225 -7.13 -7.64 -8.06 -8.42 -8.73 -9.26 -9.69 -10.06 
250 -6.27 -6.85 -7.33 -7.72 -8.06 -8.63 -9.09 -9.49 
300 -4.37 -5.18 -5.80 -6.28 -6.68 -7.36 -7.90 -8.36 
350 -2.50 -3.32 -4.26 -4.80 -5.27 -6.07 -6.71 -7.24 
400 -2.74 -2.76 -3.31 -3.84 -4.76 -5.50 -6.11 
450 -4.62 -1.41 -1.83 -2.39 -3.43 ~4.28 4.98 
500 -0.42 -0.39 -0.93 -2.08 -3.04 -3.85 
550 -0.02 0.96 0.54 -0.69 -1.78 -2.69 
600 -0.29 2.15 2.01 0.75 -0.48 -1.50 
700 3.80 4.94 3.84 2.32 1.04 
800 7.89 7.28 5.44 3.86 
900 11.07 11.07 8.86 7.01 

1000 15.03 12.45 10.45 

Co+3 

25 32.00 31.50 31.07 30.68 30.33 29.71 29.17 28.68 
50 33.86 33.34 32.88 32.47 32.10 31.43 30.84 30.31 
75 35.76 35.22 34.74 34.32 33.92 33.22 32.59 32.03 

100 37.71 37.15 36.64 36.19 35.78 35.04 34.38 33.79 
125 39.72 39.11 38.58 38.11 37.67 36.89 36.21 35.58 
150 41.78 41.13 40.56 40.05 39.S9 38.77 38.05 37.39 
175 43.90 43.19 42.57 42.03 41.54 40.67 39.91 39.23 
200 46.10 45.32 44.64 44.05 43.52 42.59 41.79 41.07 
225 48.38 47.50 46.75 46.11 45.53 44.54 43.69 42.93 
250 50.75 49.76 48.91 48.21 47.58 46.51 45.60 44.80 
300 55.85 54.46 53.36 52.52 51.79 50.53 49.48 48.57 
350 60.62 59.51 57.88 56.96 56.11 54.65 53.44 52.40 
400 61.76 62.30 61.44 60.51 58.85 57.46 56.28 
450 57.79 66.33 65.89 64.97 63.14 61.56 60.22 
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TABLE 1 .. Calculated apparent standard partial molal Gibbs free energies of fo.rmatlon (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Co+3 - Continued 

500 69.45 70.24 69.47 67.51 65.74 64.23 
550 71.08 74.35 73.99 71.98 70.02 68.32 
600 71.01 78.06 78.51 76.58 74.41 72.52 
700 83.84 87.48 86.28 83.67 81.33 
800 96.54 96.80 93.69 90.84 
900 106.26 108.14 104.43 101.09 

1000 120.00 115.64 112.02 

CrO;z 

25 -173.94 -173.70 -173.4.5 -173.20 -112.94 -112.40 -171.84 -171.28 

50 -174.18 -173.95 -173.70 -173.45 -173.19 -172.66 -172.11 -171.56 
75 -174.33 -174.11 -173.87 -173.63 -173.38 -172.87 -172.34 -171.80 

100 -174.40 -174.20 -173.98 -173.75 -173.51 -173.02 -172.52 -171.99 
125 -174.37 -174.21 -174.02 -173.81 -173.60 -173.14 -172.65 -172.1:5 

150 -174.26 -174.15 -174.00 -173.82 -173.63 -173.20 -172.75 -172.27 
175 -174.04 -174.00 -173.90 -173.77 -173.60 -173.23 -172.81 -172.36 
200 -173.70 -173.77 -173.74 -173.65 -173.53 -173.21 -172.84 -172.42 
22.:5 -173.22 -173.43 -173.49 -173.47 -IT3.39 -173.15 -172.83 -172.45 

250 -172.55 -172.97 -173.16 -173.21 -173.20 -173.04 -172.78 -172.45 
300 -170.39 -171.60 -172.20 -172.48 :-172.63 -172.70 -172.58 -172.37 
350 -165.86 -169.26 -170.80 -171.41 -171.79 -172.15 -172.24 -172.17 
400 -166.12 -168.80 -169.95 -170.65 -171.41 -171.74 -171.84 
450 -157.84 -165.96 -168.01 -169.16 -170.44 -171.08 -171.39 
500 -161.89 -165.49 -167.29 -169.24 ' -170.25 -170.80 
550 -156.33 -162.29 -164.98 -167.77 -169.22 -170.06 
600 -149.65 -158.46 -162.23 -166.02 -167.98 -169.13 
700 -149.64 -155.58 -161.68 -164.83 -166.70 
800 -148.05 -156.32 -160.78 -163.40 
900 -140.37 -150.30 -155.97 -159.20 

1000 -144.09 -150.68 -154.18 

CrzO;z 

25 -311.00 -310.16 -309.35 -308.57 -307.81 -306.34 -304.90 -303.50 
50 -312.55 -311.69 -310.86 -310.07 -309.29 -307.79 -306.33 -304.91 
75 -314.06 -313.20 -312.37 -311.57 -310.80 -309.29 -307.82 -306.39 

100 -315.55 -314.69 -313.87 -313.08 -312.31 -310.80 -309.34 -307.91 
125 -317.00 -316.17 -315.36 -314.58 -313.81 -312.32 -310.87 -309.45 
150 -318.40 -317.61 -316.83 -316.07 -315.32 -313.85 -312.41 -311.00 
175 -319.75 -319.02 -318.28 -317.54 -316.81 -315.37 -313.96 -312.57 
200 -321.03 -320.38 -319.69 -318.99 -318.29 -316.89 -315.50 -314.13 
225 -322.21 -321.69 -321.06 -320.41 -319.74 -318.40 -317.05 -315.70 
250 -323.26 -322.92 -322.39 -321.80 -321.18 -319.89 -318.59 -317.27 
300 -324.72 -325.09 -324.88 -324.46 -323.97 -322.85 -321.65 -320.42 
350 -324.01 -326.50 -327.06 -326.93 -326.61 -325.73 -324.68 -323.55 
400 -326.77 -328.75 -329.12 -329.08 -328.52 -327.66 -326.66 
450 -321.41 -329.67 -330.94 -331.32 -331.19 -330.58 -329.74 
500 -329.39 -332.27 -333.27 -333.72 -333.41 -332.76 
550 -327.58 -333.01 -334.89 -336.10 -336.15 -335.72 
600 -324.56 -333.17 -336.16 -338.30 -338.77 -338.60 
700 -332.33 -337.82 -342.17 -343.65 -344.04 
800 -338.89 -345.45 -348.03 -349.01 
900 -340.13 -348.46 -352.03 -353.48 

1000 -351.55 -355.83 -357.48 

Cs+ 

25 -69.71 -69.45 -69.17 -68.89 -68.60 -68.01 -67.41 -66.79 
50 -70.50 -70.23 -69.95 -69.66 -69.37 -68.77 -6S.17 -67.55 
75 -71.29 -71.01 -70.72 -70.43 -70.14 -69.54 -6X.94 -68.32 

100 -72.08 -71.79 -71.51 -71.22 -70.92 -70.32 -69.72 -69.11 
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"ABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
tempemture and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Cs+ ......: Continued 

125, -72.87 -72.59 -72.30 -72.01 -71.71. -71.11 -70.51 -69.90 
150 -73.66 -73.38 -73.09 -72.80 -72.51 -71.91 -71.30 -70.69 
175 -74.46 -74.18 -73.90 -73.60 -73.31 -72.71 -72.11 -71.50 
200 -75.26 -74.99 -74.70 -74.41 -74.12 -73.52 -72.92 "",72.31 
225 -76.06 -75.80 -75.51 -75.22 -74.93 -74.34 -73.74 -73.13 
250 -76.86 -76.61 -76.33 -76.04 -75.75 -75.16 -74.56 -73.96 
300 -78.45 -78.25 -77.98 -77.70 -77.41 -76.82 -76.23 -75.63 
350 -79.99 -79.88 -79.64 -79.36 -79.08 -78.51 -77.92 -77.32 
400 -81.55 -81.31 -81.05 -80.77 -80.21 -79.63 -79.04 
450 -83.18 --82.99 -82.74 -82.48 -81.93 -RL15 -80.77 
500 -84.67 -84.45 -84.20 -83.66 -83.10 -82.52 
550 -86.35 -86.16 -85.92 -85.40 -84.86 -84.29 
600 -88.03 -87.88 -87.66 -87.16 -86.63 -86.j)7 
700' --91.35 -91.15 -90.70 -90.20 -R9.fi6 

800 -94.69 -94.27 -93.80 -93.29 
900 -98.27 -97.88 -97.44 -96.94 

1000 -101.52 -101.11 -100.63 

CsBro 

25 -94.21 -93.52 -92.87 -92.23 -91.62 -90.42 -89.26 -88.12 
50 -95.66 -94.95 -94.27 -93.62 -92.98 -9l.7~ -90.57 -89.42 
75 -97.07 -96.34 '-95.65 -94.99 -94.35 -93.11 -91.91 -90.74 

100 -98.45 -97.71 -97.02 -96.35 -95.70 -94.45 -93.24 -92.06 
125 -99.80 -99.07 -98.36 -97.69 -97.04 -95.78 -94.56 -93.38 
150 -101.14 -100.40 -99.69 -99.02 -98.36 -97.09 -95.88 -94.69 
175 -'-102.45 -101.72 --101.01 -100.33 -99.67 -98.40 -97.18 -95.99 
200 -103.75 -103.02 -102.31 -101.63 -100.97 -99.69 -98.47 -97.28 
225 -105.03 -104.31 -103.60 -102.91 -102.25 -100.97 -99.75 -98.55 
250 -106.28 -105.59 -104.87 -104.19 -103.52 -102.24 -101.02 "",99.82 
300 . -108.74 -108.11 -107.39 -106.70 -106.03 -104:75 -103.52 -102.32 
350 -111.09 -110.59 -109.86 -109.17 -108.50 -107.22 -105.98 -104.78 
400 -113.02 -112.30 -111.61 -110.94 -109.65 -108.41 -107.21 
450 -115.43 -114.70 -114;00 -113.33 -112.04 -110.80 -109.60 
500 -117.81 -117.06 -1l6.37 -115.70 -114.40 -113.16 -111.96 
550 -120.15 -119.40 -118.70 -118.03 -116.74 -115.50 -114.29 
600 -122.46 -121.71 -121.01 -120.33 -119.04 -117.80 -116.59 
700 -121.00 -126.2" -125.54 -124.86 -123.57 -122.32 -121.12 
800 -131.44 -130.68 -129.97 -129.30 -12~.00 -126.75 -125.54 
900 -135.78 -135.03 -134.32 -133.64 -132.34 -131.09 -129.88 

1000 -140.05 -139.30 -138.58 -137.90 -136.60 -135.35 -134.14 

25 -100.90 -100.32 -99.76 -99.21 -98.68 -97.64 -96.64 -95.65 
50 -102.19 -101.59 -101.01 -100.45 -99.91 -98.85 -97.82 -96.82 
75 -103.45 -102.84 -102.25 -101.68 -101.13 -100.05 -99.02 -98.00 

100 -104.69 -104.06 -103.47 -102.89 -102.33 -101.25 -100.21 -99.19 
125 -105.90 -105.27 -104.67 -104.09 -103.53 -HJ2·44 -101.39 -100.37 
150 -107.09 -106.46 -105.86 -105.28 -104.71 -i03.62 -102.57 -101.54 
175 -108.27 -107.64 -107.03 -106.45 -105.88 -104.79 -103.73 -102.70 
200 -109.42 -108.80 -108.20 -107.61 -107.04 -105.94 -104.89 -103.86 
225 -110.57 -109;96 -109.35 -108.76 -108.19 -107;09 -106.03 -105.00 
250 -111.69 -111.10 -110.49 -109.90 -109.33 -108.23 -107.16 -106.13 
300 -113.88 -113.35 -112.74 -112.14 - ill.57 -110.47 -109.40 -108.37 
350 -116.00 -115.56 -114.95 -114.35 -113.78 -112.67 -11 1.61 -110.57 
400 -117.74 -117.13 -116.53 -115.96 -114.85 -113.78 -112.74 
450 -119.90 -119.27 -118.68 -118.10 -116.99 -115.92 -114.88 
500 -122.03 -121.39 -120.79 -120.22 -119.11 -118.04 -117.00 
550 -124.13 -123.48 -122.88 -122.31 -12l.l9 -120.12 -119.08 
600 -126.20 -125.55 -124.95 -124.37 -123.26 -122.19 -121.14 
700 -130.27 -129.62 -129.01 -128.43 -127.31 -126.24 -125.20 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

- Continued 

800 -134.25 -133.60 -132.99 -132.41 -131.29 -130.21 -129.17 
900 -138.15 -137.50 -136.89 -136.30 -135.18 -134.11 -133.06 

1000 -141.98 -141.33 -140.72 -140.13 -139.01 -137.93 -136.89 

CsI
o 

25 -82.48 -81.65 -80.85 -80.09 -79.35 -77.91 -76.53 -75.19 
50 -83.99 -83.13 -82.31 -81.52 -80.76 -79.29 -77.88 -76.51 
75 -85.47 -84.59 -83.76 -82.96 -82.18 -80.70 -79.26 -77.87 

100 -86.92 -86.03 -85.19 -84.38 -83.60 -82.10 -80.65 -79.25 
125 -88.35 -87.46 -86.61 -85.79 -85.01 -83.49 -82.04 -80.63 
150 -89.76 -88.86 -88.01 -87.19 -86.40 -84.88 -83.43 -82.01 
175 -91.15 -90.26 -89.40 -88.58 -87.79 -86.26 -84.80 -83.38 
200 -92.53 -91.64 -90.78 -89.96 -89.16 -87.63 -86.17 -84.74 
225 ;"'93.88 -93.01 -92.15 -91.32 -90.52 -88.99 -87.52 -86.10 
250 -95.22 -94.37 -93.51 -92.68 -91.88 -90.34 -88.87 -87.44 
300 -97.82 -97.06 -96.19 -95.36 -94.56 -93.02 -91.54 -90.11 
350 -100.33 -99.71 -98.84 -98.01 -97.20 -95.66 -94.18 -92.75 
400 -102.33 -101.46 -100.62 -99.81 -98.27 -96.79 -95.35 
450 -104.92 -104.04 -103.20 -102.40 -100.85 -99.36 -97.93 
500 -107.49 -106.60 -105.76 -104.95 -103.40 -101.91 -100.48 
550 -110.03 -109.13 -108.29 -107.48 -105.92 -104.44 -103.00 
600 -112.54 -111.64 -110.79 -109.98 -108.43 -106.94 -105.50 
700 -117.49 -116.58 -115.73 -114.92 -113.36 -111.87 -110.43 
800 -122.35 -121.44 -120.59 -119.77 -118.21 -116.72 -115.27 
900 -127.13 -126.22 -125.37 "':'124.55 . -122.99 -121.49 -120.05 

1000 -131.84 -130.93 -130.08 -129.26 -127.69 -126.20 -124.75 

Cu+ 

25 11.95 11.87 11.82 11:78 11.76 11.76 11.79 11.84 
50 11.69 11.61 11.56 11.52 11.49 11.48 11.49 11.52 
75 11.41 11.33 11.27 11.23 11.20 11.17 11.18 11.20 

1()() 11.10 11.02 10.96 10.91 10.88 10.85 10.84 10J~t; 

125 10.78 10.69 10.62 10.58 10.54 10.50 10.49 10.49 
150 10.43 10.34 10.27 10.22 10.18 10.13 10.11 10.11 
175 10.07 9.97 9.89 9.84 9.79 9.74 9.71 9.71 
200 9.70 9.59 9.50 9.4.11 9.39 9.33 9.30 9.29 

225 9.31 9.19 9.10 9.03 8.97 8.90 8.86 8.85 
250 8.92 8.78 8.68 8.60 8.54 8.46 8.41 8.39 
300 8.15 7.95 7.81 7.71 7.63 7.52 7.46 7.42 
350 7.41 7.12 6.89 6.77 6.67 6.53 6.44 6.39 
400 6.09 5.93 5.78 5.66 5.49 5.38 5.30 
450 4.94 4.93 4.76 4.62 4.41 4.26 4.16 
500 3.89 3.71 3.54 3.28 3.11 2.98 
550 2.80 2.63 2.43 2.12 1.91 1.76 

600 1.65 1.51 1.30 0.94 0.69 0.51 
700 -0.89 -1.05 -1.49 -1.84 -2.09 
800 -3.50 -3.99 -4.44 -4.76 
900 -6.06 -6.55 -7.10 7.49 

1000 -9.21 -9.85 -10.27 

Cu+z 

25 15.68 15.40 15.17 14.98 14.80 14.51 14.28 14.08 
50 16.26 15.97 15.73 15.52 15.34 15.02 14.75 14.53 
75 16.84 16.54 16.29 16.07 15.87 15.53 15.24 15.00 

100 17.42 17.11 16.84 16.61 16.40 16.04 1.5.73 15.47 

125 18.00 17.67 17.39 17.14 16.92 16.54 16.22 15.93 
150 18.59 18.24 17.94 17.68 17.44 17.04 16.69 16.39 
175 19.20 18.82 18.49 18.21 17.95 17.52 17.15 16.83 
200 19.83 19.41 19.0.5 18.74 18.46 18.00 17.6\ 17.27 
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'I'ABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

?;s--..= 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Cu+% - Continued 

225 20.49 20.01 19.61 19.27 18.97 18.47 18.05 17.69 
250 21.19 20.64 20.19 19.81 19.49 18.94 18.49 18.11 
300 22.74 21.96 21.36 20.91 20.52 19.87 19.35 18.90 
350 24.25 23.45 22.54 22.02 21.57 20.80 20.19 19.67 
400 23.64 23.65 23.13 22.61 21.73 21.01 20.41 
450 21.35 24.59 24.20 23.65 22.65 21.82 21.14 
500 25.15 25.21 24.69 23.58 22.63 21.85 
550 25.10 26.11 25.71 24.52 23.46 22.57 
600 24.38 26.84 26.73 25.50 24.31 23.31 
700 27.53 28.70 27.63 26.15 24.89 
800 30.63 30.06 28.25 26.70 
900 32.75 32.79 30.61 . 28.79 

1000 35.65 33.10 31.13 

Cu(CHJCOO)o 

25 -76.77 -76.30 -75.83 -75.38 -74.94 -74.08 -73.23 -72.40 
50 -77.57 -77.08 -76.60 -76.14 -75.69 -74.81 -73.95 -73.10 
75 -78.51 -78.01 -77.52 -77.05 -76.59 -75.70 -74.84 -73.99 

100 -79.57 -79.06 -78.57 -78.10 -77.63 -76.73 -75.86 -75.01 
125 -80.73 -80.22 -79.73 -79.25 -78.78 -77.88 -77.00 -76.15 
150 -81.99 -81.48 -80.98 -80.50 -80.03 -79.13 -78.25 -77.39 
175 -83.34 -82.83 -82.33 -81.85 -81.38 -80.47 -79.58 -78.72 
200 -84.77 -84.26 -83.76 -83.27 -82.80 -81.89 -81.01 -80.14 
225 -86.28 -85.77 -85.27 -84.78 -84.31 -83.39 -82.51 -81.64 
250 -87.85 -87.36 -86.85 -86.36 -85.89 -84.97 -84.08 -83.22 
300 -91.19 -90.74 -90.23 -89.73 -89.25 -88.33 -87.44 -86.57 
350 -94.74 ":'94.39 -93.86 -93.36 -92.88 -91.95 -91.05 -90.18 
400 -98.29 -97.73 -97.22 -96.73 -95.80 -94.90 -94.03 
450 -102.54 -101.83 -101.30 -100.80 -99.86 -98.96 -98.08 
500 -107.15 -106.15 -105.59 -105.08 -104.13 -103.22 -102.34 
550 -111.88 -110.69 -110.07 -109.54 -108.58 -107.66 -106.78 
600 -116.69 -115.42 -114.74 -114.19 -113.20 -112.28 -111.39 
700 -126.66 -125.37 -124.57 -123.97 -122.94 -122.00 -121.10 
800 -137.11 -135.85 -135.00 -134.34 -133.26 -132.31 -131.40 
900 -148.03 -146.80 -145.92 -145.23 -144.12 -143.15 -142.23 

1000 -159.38 -158.19 -157.30 -156.59 -155.45 -154.47 -153.55 

CU(CH3COO)i' 

25 -165.00 -163.91 -162.88 -161.88 -160.92 -159.07 -157.29 -155.56 
50 -166.n -164.98 -163.92 -162.90 -161.92 -160.02 -158.20 -156.43 
75 -167.52 -166.38 -165.30 -164.27 -163.28 -161.36 -159.52 -157.73 

100 -169.18 -168.04 -166.96 -165.92 -164.92 -162.99 -161.14 -159.34 
125 -171.06 -169.92 -168.85 -167.81 -166.81 -164.88 -163.02 -161.22 
150 -173.12 -172.01 -170.94 -169.91 -16R.91 -166.9R -165.1~ -16~.~~ 

175 -175.35 -174.27 -173.21 --'-172.19 -171.20 -169.28 -167.44 -165.64 
200 -177.72 -176.69 -175.65 -174.65 -173.67 -171.76 -169.93 -168.14 
225 -180.21 -179.25 -178.24 -177.26 -176.29 -174.41 -172.59 -170.81 
250 -182.79 -181.94 -180.97 -180.01 -179.07 -177.22 -175.41 -173.64 
300 -188.05 -187.60 -186.79 -185.91 -185.02 -183.25 -181.49 -179.75 
350 -192.75 -193.45 -193.00 -192.26 -191.46 -189.79 -188.09 -186.41 
400 -199.21 -199.47 -198.97 -198.30 -196.78 -195.17 -193.55 
450 -202.67 -206.02 -205.95 -205.4R -204.17 -202.68 -201.13 
500 -212.40 -213.12 -212.95 -211.92 -210.57 -209.11 
550 -218.43 -220.4] -220.66 -219.99 -218.82 -217.45 
600 -224.24 -227.77 -228.57 -228.34 -227.37 -226.13 
700 -242.96 -244.98 -245.83 -245.34 -244.37 
800 -262.36 -264.29 -264.32 -263.63 
900 -280.96 -283.75 -284.25 -283.78 

1000 -304.29 -305.13 -304.75 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Cu(CH3COOr 

25 -75.64 -75.38 -75.11 -74.85 -74.58 -74.04 -73.50 -72.95 
50 -75.69 -75.42 -75.15 -74.88 -74.61 -74.06 -73.52 -72.98 
75 -75.88 -75.61 -75.34 -75.06 -74.79 -74.25 -73.71 - 73.17 

100 -76.20 -75.92 -75.65 -75.38 -75.11 -74.57 -74.03 -73.49 
125 -76.61 -76.34 -76.07 -75.80 -75.54 -75.00 -74.47 -73.93 
150 -77.12 -76.86 -76.59 -76.33 -76.06 -75.54 -75.01 -74.48 
175 -77.70 -77.46 -77.20 -76.94 -76.68 -76.16 -75.64 -75.12 
200 -78.36 -78.13 -77.89 -77.64 -77.39 -76.88 -76.36 -75.84 
225 -79.08 -78.88 -78.65 -78.41 -78.17 -77.67 -77.16 -76.65 
250 -79.84 -79.69 -79.48 -79.25 -79.02 -78.53 -78.04 -77.54 
300 -81.49 -81.47 -81.32 -81.12 -80.91 -80.47 -80.00 -79.52 
350 -83.31 -83.42 -83.40 -83.23 -83.05 -82.65 -82.22 -81.77 
400 -85.99 -85.71 -85.57 -85.41 -85.06 -84.67 -84.25 
450 -89.36 -88.26 -88.10 -87.97 -87.68 -87.33 -86.94 
500 -91.09 -90.84 -90.72 -90.48 -90.18 -89.83 
550 -94.23 -93.77 -93.64 -93.45 -93.21 -92.90 
600 -97.70 -96.90 -96.72 -96.58 -96.39 -96.13 
700 -103.83 -103.34 -103.22 -103.16 -103.01 
800 -110.:52 -110.32 -110.41 -110.37 
900 -118.15 -117.83 -118.07 -118.14 

1000 -125.77 -126.16 -126.28 

Cu(CH3COO); 

25 -165.82 -164.96 -164.15 -163.36 -162.60 -161.14 -159.72 -158.34 
50 -166.36 -165.48 -164.63 -163.83 -163.05 -161.54 -160.09 -158.69 
7:5 -167.22 -166.31 -16:5.46 -164.64 -163.84 -162.32 -160.8:5 -159.43 

100 -168.34 -167.42 -166.56 -165.73 -164.93 -163.39 -161.91 -160.47 
125 -169.69 -168.77 -167.90 -167.06 -166.25 -164.70 -163.22 -161.77 
150 -171.25 -170.33 -169.45 -168.61 -167.80 -166.24 -164.75 -163.30 
175 -173.00 -172.08 -171.20 -170.35 -169.54 -167.97 -166.48 -165.02 
200 -174.93 -174.02 -173.13 -172.28 -171.46 -169.89 -168.39 -166.93 
225 -177.01 -176.12 -175.23 -174.38 -173.56 -171.98 -170.47 -169.01 
250 -179.25 -178.38 -177.49 -176.63 -175.81 -174.23 -172.72 -171.26 
3UU -184.1~ -183.3~ -182.4~ -181.~9 -180.76 -179.18 -177.66 -176.19 
350 -189.56 -188.88 -187.96 -187.10 -186.26 -184.67 -183.15 -181.68 
400 -194.94 -193.98 -193.10 -192.26 -190.67 -189.14 -187.66 
450 -201.57 -200.47 -199.57 -198.73 -197.12 -195.58 -194.10 
500 -208.80 -207.41 -206.48 -205.62 -204.00 -202.46 -200.97 
550 -216.36 -214.78 -213.79 -212.91 -211.28 -209.73 -208.24 
600 -224.20 -222.54 -221.49 -220.58 -218.93 -217.37 -215.88 
700 -240.78 -239.10 -237.93 -236.97 -235.27 -233.69 -232.19 
800 -258.51 -256.85 -255.63 -254.62 -252.87 -251.28 -249.76 
900 -277.30 -275.69 -274.43 -273.39 -271.60 -270.00 -268.47 

1000 -297.09 -295.51 -294.24 -293.18 -291.37 -289.75 -288.23 

Cu(CH3COO)3" 

25 -255.81 -254.30 -252.87 -251.50 -250.18 -247.66 -245.24 -242.89 
50 -256.59 -255.03 -253.56 -252.16 -250.80 -248.21 -245.73 -243.33 
75 -257.88 -256.30 -254.81 -253.39 -252.02 -249.40 -246.88 -244.45 

100 -259.58 -258.00 -256.51 -255.08 -253.70 -251.06 -248.53 -246.08 
125 -261.65 -260.08 -258.58 -257.16 -255.78 -253.13 -250.60 -248.14 
150 -264.04 -262.49 -261.00 -259.58 -258.20 -255.56 -253.03 -250.57 
175 -266.71 -265.20 -263.73 -262.31 -260.95 -258.32 -255.79 -253.33 
200 -269.62 -268.17 -266.73 -265.33 -263.98 -261.37 -258.85 -256.40 
225 -272.75 -271.39 -269.99 -268.62 -267.28 -264.69 -262.19 -259.75 
250 -276.05 -274.83 -273.48 -272.14 -270.83 -268.27 -265.79 -263.37 
300 -282.97 -282.25 -281.08 -279.84 -278.60 -276.13 -273.71 -271.33 
350 -289.54 -290.15 -289.41 -288.32 -287.18 -284.85 -282.51 -280.18 
400 -298.36 -298.29 -297.47 -296.47 -294.32 -292.09 -289.84 
450 -304.53 -307.52 -307.16 -306.39 -304.47 -302.38 -300.22 
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ift~jU' L· Calculated apparent standard partial molal Gibbs free energies of formation (in kcalJmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Z!:~~4~'!' . 
Pressure,kbar 

1', tiC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 
~:.>i.;":'.~,::~";~ 

Cu(CH3COO)3' - Continued 

!iOO -316.83 -317.29 -316.84 -315.24 -313.32 -311.27 
550 -326.02 -327.76 -327.77 -326.57 -324.85 -322.92 
600 -335.22 -338.53 -339.11 -338.41 -336.92 -335.14 
100 -361.20 -362.99 -363.45 -362.52 -361.06 
800 -388.60 -390.19 -389.87 -388.75 
I,X)O -416.12 -418.60 -418.83 -417.99 

1000 -448.72 -449.37 -448.63 

Dichloroacetate 

-97.53 -96.81 -96.12 -95.45 -94.78 -93.49 -92.22 -90.97 
SO . -98.80 -98.08 -97.38 -96.70 -96.03 -94.73 -93.47 -92.22 
7S -100.10 -99.37 -98.67 -97.99 -97.33 -96.03 -94.77 -93.53 

,100 -101.42 -100.70 -100.00 -99.32 -98.66 -97.37 -96.11 -94.88 
125 -102.76 -102.05 -101.36 -100.69 -100.03 -98.75 -97.50 -96.27 
1'50 -104.12 -103.42 -102.74 -102.07 -101.42 -100.15 -98.91 -97.69 
175 -105.48 -104.81 -104.14 -103.49 -102.84 -101.58 -100.35 -99.14 
200 -106.R4 -106.21 -105.56 -104.92 -104.29 -103.04 -101.83 -100.62 
225 -108.19 -107.61 -106.99 -106.37 -105.75 -104.53 -103.32 -102.13 
250 -109.50 -109.01 -108.43 -107.83 -107.23 -106.03 -104.84 -103.67 
300 -111.94 -111.76 -111.30 -110.77 -110.22 -109.09 -107.95 -106.80 
350 -113.53 -114.29 -114.14 -113.73 -113.25 -112.21 -111.12 -110.02 
400 -116.37 -116.85 -116.65 -116.28 -115.37 -114.36 -113.31 
450 -116.08 -119.31 -119.49 -119.29 -118.56 -117.65 -116.66 
500 -121.33 -122.20 -122.26 -121.76 -120.97 -120.06 
SSO -122.76 -124.72 -125.16 -124.97 -124.32 -123.50 
600 -123.72 -127.06 -127.97 -128.16 -127.69 -126.96 
700 -131.40 -133.39 -134.52 -134.44 -133.94 
800 -138.79 -140.85 -141.22 -140.95 
900 -144.46 -147.28 -148.04 -.147.95 

1000 -153.92 -154.96 -154.95 

Dichloroacetic Acid 

25 -98.86 -98.01 -97.19 -96.41 -:-95.64 -94.15 -92.71 -91.30 
50 -100.45 -99.58 -98.75 -97.95 -97.17 -95.67 -94.22 -92.80 
75 -102.13 -101.24 -100.40 -99.60 -'-98.81 -97.30 -95.84 -94.42 

100 -103.89 -103.00 -102.15 -101.34 -100.55 -99.03 -97.57 -96.14 
125 -105.75 -104.85 -103.99 -103.17 -102.38 -100.85 -99.38 -97.95 
150 -107.68 -106.78 -105.91 -105.08 -104.28 -102.74 -101.27 -99.83 
175 -109.70 -108.78 -107.91 -107.07 -106.26 -104.71 -103.23 -101.79 

··200 -111.79 -110.87 -J09.9R -109.13 -108.31 -106.75 -105.26 -103.81 
225 -113.96 -113.03 -112.12 -111.26 -110.43 -108.86 -107.36 -105.91 
250 -116.22 -115.27 -114.33 -113.46 -112.62 -111.03 -109.52 -108.06 
300 -121.04 -120.00 -118.98 -118.06 -117.19 -115.56 -114.01 -112.53 
350 -126.69 -125.16 -123.94 -122.92 -122.00 -120.31 -118.73 -117.22 
400 -131.08 -129.25 -128.07 -127.06 -125.28 -123.65 -122.12 
450 -139.31 -135.01 -133.51 -132.38 -130.46 -128.77 -127.19 
500 -150.68 -141.37 -139.29 -137.94 -135.85 -134.08 -132.45 
550 -160.97 -148.46 -145.42 -143.77 -141.44 -139.57 -137.88 
600 -170.00 -156.11 -151.91 -149.85 -147.23 -145.23 -143.48 
700 -186.10 -171.84 -165.72 -162.70 -159.33 -157.05 -155.15 
800 -200.89 -187.17 -180.05 -176.21 -172.06 -169.46 -167.42 
900 -215.09 -201.99 -194.43 -190.06 -185.27 -182.40 -180.24 

1000 -229.02 ~216.46 -208.74 -204.05 -198.82 -195.78 -193.57 

Dichloroacetyl Chloride 

25 -56.14 -55.19 -54.27 -53.37 -52.50 -50.80 -49.14 -47.51 
50 -57.87 -56.91 -55.99 -55.10 -54.23 -52.55 -50.91 -49.30 
75 -59.70 -58.74 -57.81 -56.92 -56.05 -54.37 -52.74 -51.15 

100 -6L62 -60.65 -59.73 -58.83 -57.96 -56.28 -54.66 -53.07 
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1452 OELKERS ET AL. 

TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. O.S 1.0 1.5 2.0 3.0 4.0 5.0 

Dichloroacetyl Chloride - Continued 

12S -63.63 -62.66 -6l.72 -60.82 -59.95 -58.27 -56.64 -55.06 
150 -65.73 -64.74 -63.80 -62.90 -62.02 -60.33 -58.71 -57.12 
175 . -67.91 -66.92 -65.96 -65.05 -64.17 -62.47 -60.84 -59.25 
200 -70.17 -69.17 -68.20 -67.27 -66.39 -64.68 -63.04 -61.45 
225 -72.53 -71.50 -70.51 -69.57 -68.67 -66.95 -65.30 -63.70 
250 -74.97 -73.93 -72.90 -71.94 -71.03 -69.29 -67.63 -66.02 
300 -80.22 -79.05 -77.92 -76.90 -75.94 -74.15 -72.46 -70.83 
350 -86.53 -84.68 -83.27 -82.14 -81.12 -79.25 -77.51 -75.85 
400 -91.24 -89.04 -87.69 -86.56 -84.58 -82.78 -81.08 
450 -100.78 -95.35 -93.59 -92.28 -90.13 -88.25 -86.50 
500 -114.39 -102.40 -99.87 -98.29 -95.91 -93.92 -92.11 
550 -126.55 -110.35 -106.57 -104.59 -101.90 -99.78 -97.90 
600 -137.01 -119.00 -113.70 -111.19 -108.11 -105.83 -103.86 
700 -155.23 -136.76 -128.93 -125.16 -121.11 -118.45 -116.29 
800 -171.62 -153.84 -144.70 -139.86 -134.18 -131.72 -129.36 
900 -187.08 -110.12 -160.41 -154.87 -148.95 -145.54 -143.03 

1000 -202.08 -185.83 -115.91 -169.96 -163.46 -159.82 -157.26 

25 -158.70 -159.16 159.56 -159.91 -160;24 -160.80 -161.30 -161.74 
50 -157.29 -IS7.77 -158.19 -158.56 -158.91 -159.52 -160.05 -160.54 
75 -155.83 -156.33 -156.77 -157.16 -157.52 -158.17 -158.74 -159.25 

100 -154.33 -154.85 -155.31 -155.72 -156.10 -156.78 -157.38 -157.92 
125 -152.78 -153.33 153.82 -154.25 -154.65 -155.36 -155.99 -156.56 
150 -151.17 -151.77 -152.29 -152.75 -153.17 -153.92 -154.58 -155.17 
175 -149.51 -150.16 -150.72 -151.22 -151.67 -152.45 -153.15 -153.77 
200 -147.79 -148.50 -149.11 -149.65 -150.13 -150.97 -151.70 -152.35 
225 -145.98 -146.77 -147.46 -148.04 -148.56 -149.46 -150.23 -150.92 
250 -144.09 -144.99 -145.75 -146.39 -146.96 -147.93 -148.75 -149.48 
300 -139.97 -141.23 -142.23 -142.99 -143.66 -144.79 -145.74 -146.55 
350 -135.92 -137.13 -138.62 -139.47 -140.24 -141.56 -142.65 -143.58 
400 -135.17 -135.03 -135.88 -136.74 -138.24 -139.49 -140.55 
450 -137.62 -1:1 1.70 -132.27 -133.16 -134.85 -136.27 -137.47 
500 -128.97 -128.71 -129.53 -131.36 -132.96 -134.32 
550 -127.27 -125.27 -125.84 -127.78 -129.57 -131.09 
600 -126.74 -122.09 -122.11 -124.07 -126.06 -127.16 
700 -116.89 -114.62 -116.19 -118.62 -120.73 
800 -106.98 -107.59 -110.52 -113.09 
900 -98.79 -98.28 -101.78 104.79 

1000 -88.54 -92.63 -95.88 

Ethanamine 

25 6.30 6.99 7.66 8.32 8.96 10.23 11.48 12.71 
50 5.40 6.09 6.76 7.41 8.05 9.31 10.53 11.74 
75 4.39 5.08 5.15 6.40 7.04 8.28 9.50 10.69 

100 3.28 3.97 4.64 5.29 5.93 7.17 8.37 9.56 
125 2.07 2.77 3.44 4.09 4.72 5.96 1.16 8.34 
150 0.78 1.47 2.14 2.79 3.42 4.66 5.86 7.03 
175 -0.61 0.08 0.76 1.41 2.04 3.28 4.48 5.65 
200 -2.07 -1.38 -0.71 -0.05 0.58 1.82 3.02 4.19 
225 -3.61 -2.93 -2.25 -1.59 -0.95 0.29 1.49 2.66 
250 -5.23 -4.55 -3.86 -J.20 -2.56 -1.32 -0.12 1.05 
300 -8.69 -8.03 -7.31 -6.63 -5.98 -4.73 -3.53 -2.35 
350 -12.59 -11.82 -11.04 -10.33 -9.67 -8.40 -7.18 -6.00 
400 -16.03 -15.05 -14.29 -13.60 -12.30 11.07 -9.88 
450 -21.15 -19.36 -18.50 -17.76 -16.42 15.17 13.97 
500 -27.43 -24.01 -22.95 -22.15 -20.75 -19.4)) -18.26 
550 -33.49 -29.02 -27.66 -26.76 -25.29 -23.<))) -22.74 
600 -39.27 -34.35 -32.61 -31.57 -30.00 -2~.6() -27.40 
700 -50.53 -45.49 -43.12 -41.77 -39.96 -3X.52 -37.22 
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TAnLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

800 
900 

1000 

~5 
50 
75 

.100 

125 
150 

>175 . 
·~2oo 

225 
250 
300 
3'50' 

400 
450 
500 
550 
600' 
700 
800 
900 

1 ()(){I 

25-: 
50 
75 

100 
125 
50 

[75 
.200 
"225 
250 
300 
350 

400 
450 
500 
550 

600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 

Sat. 

-3.89 
-4.64 
-5.54 
-6.57 

-7.70 
-8.94 

-10.28 
-11.71 

-13.23 
-14.84 
-18.39 
-22.68 

-43.33 
-44.29 
-45.37 
-46.57 
-47.86 
-49.26 
-50.75 
~S2.:3:3 

-53.99 
-55.74 
-59.49 
-63.74 

32.44 
31.07 
29.48 
27.68 
25.68 
23.51 
21.17 
18.66 

0.5 

-61.79 
-73.23 
-84.95 

-3.29 
-4.02 
-4.91 
-5.92 

-7.05 
-8.28 
-9.61 

-11.03 
-12.54 
-14.14 
-17.61 
-21.51 

-26.08 
-32.55 
-41.54 
-49.76 
-57.05 
-70.24 
-82.62 
-94.70 

-106.75 

-42.68 
-43.64 
-44.72 
-45.92 
-47.21 
-48.61 
-50.10 
-51.68 

-53.35 
-55.10 
-58.85 
-62.95 

-67.52 
-73.16 
-80.19 
-86.93 
-93.30 

-105.63 
-117.88 
-130.29 
-142.96 

33.76 
32.40 
30.81 
29.01 
27.02 
24.85 
22.51 
20.00 

1.0 

-56.93 
-68.58 
-80.46 

-2.72 
-3.43 
-4.30 
-5.31 

-6.42 
-7.65 
-8.96 

-10.37 
11.87 

-13.45 
-16.85 
-20.59 

-24.68 
-29.21 
-34.28 
-39.97 
-46.17 
-59.09 
-71.88 
-84.45 
-96.92 

-42.05 
-43.01 
-44.10 
-45.29 
-46.59 
-47.98 
-49.47 

51.04 

-52.70 
-54.44 
-58.16 
-62.18 

-66.52 
-71.19 
-76.24 
-81.72 

-87.54 
-99.73 

-112.19 
-124.85 
-137.73 

35.03 
33.67 
32.08 
30.29 
28.30 
26.13 
23.80 
21.30 

Pressure,' kbar 
1.5 2.0 

Ethanamine -Continued 

-54.23 
-65.74 
-77.57 

Ethane 

-2.16 
-2.86 
-3.72 
-4.71 

-5.82 
-7.04 
-8.35 
-9.75 

-11.23 
-12.80 
-16.16 
-19.83 

-23.80 
-28.07 
-32.68 
-37.62 
-42.91 
-54.31 
-66.32 
-78.55 
-90.89 

Ethanol 

-41.42 
-42.40 
-43.48 
-44.68 
-45.97 
-47.37 
-48.85 
-50.42 

-52.08 
-53.82 
-57.52 

61.51 

-65.78 
-70.32 
-75.14 
-80.24 

-85.61 
-97.04 

-109.11 
-121.60 
-134.41 

Ethylbenzene 

36.26 
34.90 
33.31 
31.51 
29.53 
27.36 
25.03 
22.54 

-52.61 
-63.95 
-75.68 

-1.62 
-2.30 
-3.15 
-4.14 

-5.25 
-6.45 
-7.76 
-9.15 

-10.63 
-12.18 
-15.52 
-19.14 

-23.04 
-27.21 
-31.65 
-36.36 
-41.33 
-51.98 
~63.34 

-75.15 
-87.24 

-40.81 
-41.79 
-42.88 
-44.08 
-45.38 
-46.77 
-48.25 
-49.82 

-51.48 
~53.21 

-56.90 
60.87 

-65.11 
-69.60 
-74.34 
~79.32 

-84.53 
-95.58 

-107.33 
-119.60 
-132.30 

37.46 
36.09 
34.50 
32.70 
30.72 
28.55 
26.22 
23.74 

3.0 

-50.55 
-61.67 
-73.26 

-0.57 
-1.22 
-2.06 
-3.03 
-4.13 
-5.33 
-6.62 
-8.00 
-9.47 

-11.01 
-14.31 
-17.89 

-21.71 
-25.78 
-30.08 
-34.61 
-39.34 
-49.40 
-60.15 
-71.45 
-83.20 

-39.60 
-40.60 
-41.70 
-42.91 
-44.21 
-45.60 
-47.09 
-48.66 

-50.31 
-52.04 
-55.71 
. 59.66 

-63.86 
-68.31 
-72.98 
- 77.87 

-82.96 
-93.72 

-105.16 
-117.18 
-129.71 

39.78 
38.39 
36.79 
34.99 
33.01 
30.85 
28.52 
26.04 

4.0 

-49.01 
-60.05 
-71.58 

0.46 
-0.18 
-1.00 
-1.97 
-3.05 
-4.25 
-5.53 
-6.91 
-8.36 
-9.89 

-13.17 
-16.72 

-20.50 
-24.52 
-28.76 
-33.20 
-37.84 
-47.67 
-58.17 
-69.27 
-80.87 

-38.41 
-39.44 
-40.55 
-41.76 
-43.07 
-44.47 
-45.95 
-.47.52 

-49.17 
-50.90 
-54.57 
-58.50 

-62.69 
-67.11 
-71.75 

76.60 
-81.65 
-92.30 

-103.61 
-115.53 
-127.99 

42.03 
40.62 
39.01 
37.21 
35.22 
33.06 
30.73 
28.25 

5.0 

-47.66 
-58.66 
-70.18 

1.46 
0.84 
0.03 

-0.93 
-2.01 
-3.19 
-4.47 
-5.84 
-7.29 
-8.82 

-12.08 
-15.60 
-19.36 
-23.35 
-27.54 
-31.94 
-36.53 
-46.24 
-56.63 
-67.63 
-79.20 

-37.23 
-38.29 
-39.42 
-40.64 
-41.95 
-43.35 
-44.84 
-46.41 

-48.06 
-49.79 
-53.45 
-57.38 

-61.56 
-65.97 
-70.59 
-75.42 
-80.44 
-91.03 

-102.29 . 
-114.16 
-126.60 

44.23 
42.79 
41.17 
39.36 
37.37 
35.21 
32.88 
30.40 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Ethylbenzene - Continued 

225 16.00 17.33 18.64 19.89 21.10 23.41 25.63 27.78 
250 13.18 14.50 15.84 17.10 18.31 20.64 22.86 25.02 
300 7.06 8.39 9.80 11.10 12.33 14.69 16.93 19.10 
350 0.00 1.63 3.19 4.56 5.84 8.24 10.51 12.69 
400 -6.05 -3.99 -2.49 -1.15 1.32 3.63 5.84 
450 -15.84 -11.81 -10.06 -8.60 -6.03 -3.68 -1.44 
500 -28.40 -20.36 -18.13 -15.52 -13.81 -11.38 -9.11 
550 -40.33 -29.72 -26.74 -24.87 -21.97 -19.47 -17.15 
600 -51.47 -39.76 -35.84 -33.66 -30.52 -27.92 -25.55 
700 -72.80 -60.80 -55.34 -52.39 -48.65 -45.83 -43.33 
800 -93.84 -82.27 -76.00 -72.39 -68.03 -64.96 -62.35 
900 -115.07 -104.00 -97.39 -93.35 -88.48 -85.19 -82.49 

1000 -136.72 -126.08 -119.33 -1l5.04 -109.82 -106.39 -103.66 

Ethylene 

25 19.45 19.98 20.49 20.98 21.46 22.39 23.29 24.17 
50 18.67 19.23 19.76 20.27 20.77 21.73 22.66 23.57 
75 17.79 18.36 18.91 19.44 19.95 20.93 21.88 22.80 

100 16.82 17.40 17.96 18.50 19.02 20.02 20.98 21.91 
125 15.76 16.36 16.93 17.47 18.00 19.01 19.98 20.92 
150 14.63 15.24 15.82 16.37 16.90 17.92 18.90 19.86 
175 13.43 14.04 14.63 15.19 15.73 16.77 17.76 18.72 
200 12.15 12.78 13.38 13.95 14.50 15.54 16.54 17.51 
225 10.81 11.44 12.06 12.64 13.20 14.26 15.27 16.24 
250 9.39 10.04 10.68 11.27 11.84 12.91 13.93 14.92 
300 6.29 7.02 7.73 8.36 8.95 10.06 ILl 1 12.11 
350 2.52 3.64 4.51 5.21 5.85 7.01 8.08 9.10 
400 -0.34 1.00 1.83 2.53 3.76 4.87 5.92 
450 -6.13 -2.88 -1.81 -1.00 0.33 1.49 2.57 
500 -14.37 -7.25 -5.72 -4.75 -3.28 -2.05 -0.93 
550 -21.80 -12.19 -9.92 -8.72 -7.06 -5.75 -4.59 
600 -28.26 -17.59 -14.41 -12.90 -11.01 -9.61 -8.39 
700 -39.70 -28.75 -24.09 -21.83 -19.36 -17.74 -16.40 
800 -50.19 -39.65 -34.21 -31.32 -28.25 -26.38 -24.93 
900 -60.26 -50.20 -44.43 -41.12 -37.55 -35.48 -33.94 

1000 -70.17 -60.53 -54.63 -51.07 -47.17 -44.95 -43.38 

Ethyne 

25 51.89 52.47 53.02 53.56 54.08 55.10 56.09 57.05 
50 51.09 51.69 52.26 52.81 53.35 54.39 55.40 56.39 
75 50.20 50.81 51.40 51.96 52.51 53.56 54.58 55.58 

100 49.23 49.85 50.45 51.02 51.57 52.64 53.67 54.68 
125 48.19 48.82 49.42 50.00 50.57 51.65 52.69 53.70 
150 47.08 47.72 48.34 48.92 49.49 50.58 51.63 52.65 
175 45.91 46.56 47.18 47.78 48.35 49.45 50.51 51.54 
200 44.67 45.33 45.97 46.58 47.16 48.27 49.34 50.37 
225 43.37 44.05 44.70 45.32 45.91 47.03 48.11 49.15 
250 42.00 42.69 43.37 44.00 44.61 45.75 46.83 47.88 
300 39.01 39.79 40.54 41.22 41:85 43.03 44.14 45.21 
350 35.29 36.53 37.47 38.22 38.90 40.13 41.28 42.37 
400 32.63 34.10 35.00 35.75 37.06 38.25 39.37 
450 26.72 30.36 31.53 . 32.40 33.83 35.08 36.23 
500 18.07 26.10 27.80 28.85 30.44 31.75 32.95 
550 10.38 21.24 23.77 25.09 26.88 28.29 29.54 
600 3.82 15.89 19.44 21.12 23.18 24.69 26.00 
700 -7.53 4.86 10.11 12.63 15.34 17.l t l8.55 
800 -17.67 -5.75 0.37 3.61 7.02 9.06 10.63 
900 -27.23 -15.86 -9.35 -5.64 -1.67 0.61 2.28 

1000 -36.51 -25.61 -18.96 -14.97 10.62 -8.18 -6.47 
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'I'ABLE 1. Calculated apparent standard partial molal Gibbs free energies of foonation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

r'"......,.. .. ~ 

Pressure, kbar . 
T.oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Er+3 

25 .:....159.90 -160.38 -160.81 -161.19 -161.53 -162.14 -162.67 -163.15 
50 -158.41 -158.91 -159.36 -159.76 -160.12 -160.78 -161.35 -161.88 
75 . -156.87 -157.39 -157.86 -158.28 -158.66 -159.35 -159.96 -160.51 

100 -155.28 -155.83 -156.31 -156.75 -157.15 -157.87 -158.51 -159.10 
125 -153.63 -154.22 -154.73 -15S~19 -155.61 -156.37 -157.04 -157.65 
150 -151.94 -IS2.56 -153.11 -153.60 -154.04 -154.84 -155.54 -156.17 
175 -150.18 -150.86 -151.45 -IS1.97 -IS2.44 -153.28 -IS4.01 -154.68 
200 -:-148.35 -149.09 -149.74 -150.30 -150.81 -151.69 -152.47 -153.16 
225 -146.45 -147.27 -147.98 -148.59 -149.14 -150.09 -150.90 -151.63 
250 -144.45 -145.38 -146.18 -146.85 -147.44 -148.45 -149.32 -150.09 
300 -140.12 -141.41 -142.44 -143.23 -143.93 -145.11 -146.10 -146.97 
350 -135.87 -137.09 -138.61 -139.49 -140.30 -141.67 -142.80 -143.78 

400 -134.96 -134.81 -135.68 -136.57 -138.13 -139.43 -140.54 
450 -137.39 -131.26 -131.85 -132.77 -134.50 -135.98 -137.23 
500 -128.35 -128.06 -128.90 -130.79 -132.44 -133.85 
550 -126.49 -124.41 -124.98 -126.97 -128.81 -130.39 
6Q(r -125.86 -121.02 -121.02 -123.02 -125.06 -126.82 
700 -115.43 -113.06 -114.64 -117.13 -119.30 
800 -104.93 -105.51 -108.49 -111.13 
900 -96.24 -95.65 -99.21 -102.29 

lOOO -85.34 -89.50 -92.82 

Eu+:! 

25 --129.10 -129.12 -129.11 -129.08 -129.04 -128.93 -128.79 -128.63 
50 -129.05 -129.06 -129.06 -129.04 -129.00 -128.91 -128.78 -128.64 
7S '-129.01 -129.03 -129.03 -129.01 -128.98 -128.90 -128.79 -128.66 

100 -128.98 -129.01 -129.01 -129.00 -128.98 -128.91 -128.81 -128.69 
125 -128.95 -128.99 -129.01 -129.01 -129.00 -128.94 -128.85 -128.75 
150 -12R~9~ -128.99 -129.02 -129.03 -129.03 -128.99 -128.91 -128.82 
175 -128.90 -128.98 -129.04 -129.06 -129.07 -129.05 -128.99 -128.90 
200 -128.86 -128.98 -129.05 -129.10 -129.12 -129.12 -129.08 -129.01 
225 -128.81 -128.97 -129.07 -129.14 -129.18 -129.20 -129.18 -129.13 
250 -128.72 -128.94 -129.09 -129.18 -129.24 -129.30 -129.30 -129.26 
300 . -128.42 -128.85 -129.11 -129.27 -129.38 -129.51 -129.57 -129.57 
350 -128.01 -128.63 -129.14 -129.35 -129.52 129.75 -129.87 -129.93 
400 -129.15 -129.20 -129.45 -129.68 -130.00 -130.20 -130.32 
450 -130.75 -129.33 -129.57 -129.8-1 -130.27 -130.56 -130.7-1 
500 -129.61 -129.70 -130.01 130.55 -130.93 -131.19 
550 -130.16 -129.88 -130.17 -130.82 -131.31 -131.65 
600 -131.00 -130.13 -130.34 -131.08 -131.68 -132.11 
700 -131.04 -130.68 -131.50 -132.35 -132.99 
800 -131.06 -131.74 -132.89 -133.75 
900 -131.38 -131.84 -133.29 -134.36 

1000 -131.92 -133.65 -134.82 

Eu+3 

25 -137.30 -137.76 -}38.17 -138.53 -138.86 -139.44 -139.95 -140.40 
50 -135.94 -136.42 -136.85 -137.23 -137.58 -138.20 -138.75 -139.25 
75 -134.52 -135.03 -135.47 -135.87 -136.24 -136.90 -137.48 -138.00 

100 -133.06 -133.59 -134.05 -134.47 -134.85 -135.54 -136.15 -136.70 
125 -131.54 -132.10 -132.59 -133.03 -133.43 -134.15 -134.79 -135.37 
1~0 -129.96 -130.56 131.09 131.55 131.98 132.73 -133.40 134.01 
175 -128.32 -128.97 -129.54 -130.04 -130.49 -131.29 -131.99 -132.62 

·200 -126.62 -127.33 -127.95 -128.49 -128.97 -129.82 -130.55 -131.22 
225 -124.83 -125.62 -126.30 -126.89 -127.41 -128.32 -129.10 -129.79 

. :250 -122.95 -123.85 124.61 125.25 125.B2 126.79 -127.62 128.36 
300 -1l8.86 -120.11 -121.10 -121.86 -122.53 -123.66 -124.61 -125.43 
350 -114.78 -116.01 -117.48 -118.34 -119.11 -120.42 -121.51 -122.44 
400 -113.93 -113.87 -114.73 -115.58 -117.08 -118.33 -119.39 
450 -115.94 --110.47 -111.08 -111.98 -113.65 -115.07 -116.27 

I 0 ........ ,.. ........... Dof n!2t!2 Unl ?4 Nn 4,1QQ5 
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I'll I. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

I. "'C 

1,)5 

150 

175 
,I()() 

,)25 

,150 

l()() 

l50 
.1()() 

·150 
'i()() 

.')50 
h()() 

l()() 

XOO 
(J(X) 

I()()() 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 

Sat. 

-93.21 
-94.37 
-9S.S8 
-96.82 
-98.11 
-99.45 

-102.31 
-10S.70 

-67.34 
-67.24 
-67.09 
-66.90 
-66.68 
-66.40 
-66.08 
-65.69 
-65.24 
-64.68 
-63.15 
-60.54 

'-21.87 
-21.23 
-20.58 
-19.92 
-19.25 
-18.56 
-17.85 
-17.11 
-16.34 
-15.52 
-13.70 
-11.89 

0.5 

-92.79 
-93.95 
-9S.1S 
-96.38 
-97.66 
~98.99 

-101.77 
-104.80 
-108.32 
-113.33 
-120.42 
-126.76 
-132.24 
-141.83 
-150.48 
-158.65 
-166.59 

-67.35 
-67.25 
-67.12 
-66.94 

. -66.74 
-66.50 
-66.22 
-65.89 
-65.51 
-65.07 
-63.96 
-62.35 
-60.71 
-57.37 

-22.11 
-21.48 
-20.85 
-20.20 
-19.55 
-18.89 
-18.21 
-17.51 
-16.79 
-16.04 
-14.45 
-12.68 
-12.15 
-14.00 

1.0 

-92.38 
-93.53 
-94.72 
-95.95 
-97.22 
-98.53 

-101.26 
-104.16 
-107.26 
-110.64 
-114.39 
-118.60 
-123.16 
-132.51 
-141.51 
-150.10 1 

-158.40 

-67.35 
-67.26 
-67.13 
-66.97 
':"66.78 
-66.56 
-66.31 
-66.03 
-65.70 
-65.33 
-64.45 
-63.36 
-62.01 
-60.31 
-58.15 
-55.47 
-52.46 

-22.32 
-21.70 
-21.07 
-20.44 
-19.80 
-19.16 
-18.51 
-17.84 
-17.16 
-16.46 
-15.02 
-13.56 
-12.13 
-10.86 
-9.93 
-9.56 
-9.84 

Pressure, kbar 
1.5 2.0 

Formic Acid - Continued 

-91.97 -91.57 
-93.12 -92.72 
-94.31 -93.91 
-95.54 -95.13 
-96.80 -96.39 
-98.09 -97.68 

-100.79 -100.35 
-103.63 -103.16 
-106.63 -106.10 
-109.80 -109.18 
-113.16 -112.41 
-116.73 -115.78 
-120.52 -119.29 
-128.59 -126.72 
-136.92 -134.52 
-145.23 -142.46 
-153.41 -150.44 

-67.34 -67.31 
-67.25 -67.23 
-67.13 -67.12 
-66.98 -66.99 
-66.81 -66.83 
-66.61 -66.64 
-66.38 -66.43 
-66.13 -66.20 
-65.84 -65.94 
-65.51 -65.65 
-64.76 -64.99 
-63.84 -64.19 
-62.74 -63.26 
-61.43 -62.17 
-59.86 -60.89 
-58.01 -59.42 
-55.91 -57.74 
-51.39 -53.87 

-49.61 
-45.22 

-22.49 -22.64 
-21.88 -22.05 
-21.27 -21.44 
-20.65 -20.83 
-20.02 -20.22 
-19.40 -19.61 
-18.76 -18.99 
-18.12 -18.37 
-17.47 -17.74 
-16.81 -17.10 
-15.44 -15.80 
-14.04 -14.47 
-12.63 -13.12 
-11.23 -11.75 
-9.86 -10.36 
-8.59 -8.97 
-7.46 -7.57 
,-5.91 -4.79 

3.0 

-90.79 
-91.94 
-93.12 
-94.34 
-95.59 
-96.87 
-99.52 

-102.29 
-105.18 
-108.17 
-111.28 
-114.49 
-117.81 
-124.7S 
-132.02 
-139.54 
-147.22 

-67.25 
-67.19 
-67.09 
-66.97 
-66.84 
-66.68 
-66.50 
-66.30 
-66.09 
-65.85 
-65.32 
-64.69 
,-63.97 
-63.15 
-62.21 
-61.15 
-59.95 
-57.10 
-53.70 
-49.92 
-46.01 

-22.89 
-22.32 
-21.74 
-21.15 
-20.56 
-19.97 
-19.38 
-18.78 
-18.19 
-17.60 
-16.40 
-15.18 
-13.95 
-12.70 
-11.42 
-10.11 
-8.75 
-5.82 

4.0 

-90.02 
-91.17 
-92.35 
,....93.57 
-94.82 
-96.09 
-98.73 

-101.48 
-104.33 
-107.28 
-110.34 
-113.48 
-116.72 
-123.47 
-130.53 
-137.87 
-145.44 

-67.16 
-67.12 
-67.04 
-66.94 
-66.82 
-66.68 
-66.53 
-66.36 
-66.18 
-65.98 
-65.53 
-65.03 
-64.45 
-63.79 
-63.06 
-62.23 
-61.30 
-59.08 
-56.37 
-53.24 
-49.86 

-23.08 
-22.54 
-21.98 
-21.41 
-20.84 
-20.27 
-19.70 
-19.13 
-18.57 
-18.00 
-16.88 
-15.75 
-14.62 
-13.47 
-12.31 
-11.12 
-9.89 
-7.25 

5.0 

-89.26 
-90.41 
-91.60 
-92.81 
-94.06 
-95.33 
-97.96 

-100.69 
-103.52 
-106.45 
-109.47 
-112.58 
-11S.78 
-122.43 
-129.40 
-136.66 
-144.20 

-67.06 
-67.04 
-66.98 
-66.90 
-66.79 
-66.67 
-66.54 
-66.39 
-66.23 
-66.06 
-65.68 
-65.26 
-64.79 
-64.25 
-63.66 
-62.99 
-62.23 
-60.41 
-58.13 
-55.36 
-52.13 

-23.24 
-22.73 
-22.19 
-21.64 
-21.08 
-20.53 
-19.97 
-19.43 
-18.88 
-18.34 
-17.28 
-16.22 
-15.16 
-14.11 
-13.04 
-11.96 
-10.84 
-8.46 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kca1Jmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

800 
900 

1000 

25 
50 
75 

100 
125 

150 
175 
200 
225 
250 
300 
350 
400 

450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 

150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 

Sat. 

-4.12 
-2.43 
-0.69 

1.10 
2.95 

4.85 
6.82 
8.86 

10.99 
13.22 
18.01 
22.51 

-111.90 
-111.94 
-112.11 
-112.40 
-112.78 

-113.24 
-113.78 
-114.38 
-115.04 
-115.75 
-117.26 
-118.91 

-201.80 
-202.26 
-203.02 
-204.03 
-205.26 
-206.68 
-208.28 
-210.05 

0.5 

-4.60 
-2.93 
-1.21 

0.55 
2.36 

4.22 
6.13 
8.10 

10.13 
12.23 
16.64 
21.39 
23.38 

19.22 

-111.61 
-111.64 
-111.81 
-112.09 
-112.48 

-112.95 
-113.50 
-114.13 
-114.81 
-115.56 
-117.21 
-119.00 
-121.41 
-124.63 

-200.91 
-201.34 
-202.08 
-203.08 
-204.30 
-205.72 
-207.33 
-209.10 

1.0 

-5.03 
-3.38 
-1.68 

0.06 
1.84 

3.66 
5.52 
7.43 
9.39 

11.41 
15.55 
19.78 
23.92 

27.67 
30.53 
31.92 
31.64 

~ 111.31 
-111.34 
-111.50 
-111.79 
-112.18 

-112.66 
-113.22 
-113.85 
-114.55 
-115.32 
-117.03 
-118.95 
-121.10 
-123.47 
-126.11 
- 129.06 
-132.34 

-200.06 
-200.47 
-201.19 
-202.18 
-203.40 
-204.81 
-206.41 
-208.18 

Pressure, khar 
1.5 2.0 

Fe+2 
- Continued 

-5.40 
-3.78 
-2.10 
-0.38 

1.38 

3.16 
'4.99 
6.85 
8.76 

10.71 
14.73 
18.87 
23.06 

27.24 
31.31 
35.15 
38.61 
43.90 

-11 1.02 
-111.04 
-111.20 
-111.49 
-111.88 

-112.36 
-112.93 
-113.57 
-114.29 
-115.07 
-116.80 
-118.76 
-120.93 
-123.28 
-125.83 
-128.56 
-131.48 
-137.97 

-199.25 
-199.63 
-200.34 
-201.32 
-202.53 
-203.94 
-205.53 
-207.30 

-1.98 
1.05 

-5.74 
-4.14 
-2.48 
-0.78 

0.95 

2.72 
4.51 
6.34 
8.20 

10.10 
14.01 
18.03 
22.1j 

26.33 
30.55 
34.80 
39.05 
47.49 
56.04 
65.26 

-110.73 
-110.74 
-110.90 
- II 1.19 
-111.~8 

-112.07 
-112.64 
-113.29 
-114.02 
-114.80 
-116.57 
-118.55 
-120.75 
-123.13 
-125.68 
-128.40 
- 131.27 
-137.43 
-144.12 
-151.23 

-198.46 
-198.82 
-199.52 
-200.49 
-201.69 
-203.10 
-204.69 
-206.45 

3.0 

-2.54 
1.07 
4.86 

-6.34 
-4.79 
-3.16 
-1.50 

0.20 

1.92 
3.67 
5.44 
7.23 
9.05 

12.77 
16.60 
20.j2 

24.52 
28.61 
32.81 
37.14 
46.29 
56.28 
67.10 
78.44 

-110.14 
-110.15 
-110.31 
-110.60 
-111.00 

-111.49 
-112.07 
-112.73 
-113.47 
-114.27 
-116.07 
-118.10 
-120.35 
-122.78 
-125.39 
-128.16 
-131.07 
-137.26 
-143.86 
-150.83 
-158.21 

-196.94 
-197.26 
-197.94 
-198.89 
-200.08 
-201.48 
-203.07 
-204.83 

4.0 

-4.30 
-1.05 

2.37 

-6.87 
-5.35 
-3.77 
-2.13 
-0.47 

1.22 
2.93 
4.65 
6.40 
8.16 

11.75 
15.41 
19.1j 

22.97 
26.87 
30.87 
34.99 
43.71 
53.20 
63.41 
74.10 

-109.55 
-109.56 
-109.72 
-110.01 
-110.41 

-110.91 
-111.50 
-112.17 
-112.91 
-113.73 
-115.56 
-117.62 
-119.91 
-122.39 
-125.05 
-127.87 
-130.84 
-137.15 
-143.90 
-151.03 
-158.56 

-195.47 
-195.76 
-196.42 
-197.36 
-198.54 
-199.93 
-201.51 
-203.27 

5.0 

-5.79 
-2.81 

0.47 

-7.34 
-5.87 
-4.31 
-2.71 
-1.08 

0.58 
2.26 
3.95 
5.66 
7.38 

10.86 
14.40 
17.99 

21.65 
25.38 
29.20 
33.12 
41.40 
50.38 
60.10 
70.52 

-108.96 
-108.97 
-109.14 
-109.43 
-109.84 

-110.34 
-110.93 
-111.6C 
-112.3E 
-113.18 
-115.03 
-117.12 
-119.44 
-121.95 
-124.65 
-127.52 
-130.53 
-136.95 
-143.82 
-151.06 
-158.64 

-194.05 
-194.30 
-194.94 
-195.87 
-197.04 
-198.43 
-200.00 
-201.75 
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'l'MilJ3L Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure {see text) - Continued 

~~-

Pressure, kbar 
r~oc Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Fe(CH3COO)~ - Continued 

225 -211.97 -211.04 -210.11 -209.23 -208.38 -206.75 -205.18 -203.67 
250 -214.03 -213.12 -212.20 -211.31 -210.46 -208.82 -207.25 -205.74 
j06 -218.54 ';"217.72 -216.78 -215.89 -215.03 -213.39 -211.81 -210.29 
350 -223.54 -222.84 -221.89 -220.99 -220.12 -218.47 -216.89 -215.37 
400 -228.46 -227.47 -226.56 -225.69 -224.03 -222.44 -220.91 
450 -234.63 -233.50 -232.57 -231.69 -230.02 -228.43 -226.89 
s06 -241.38 -239.95 -238.98 -238.09 -236.41 -234.82 -233.28 
550 -248.42 -246.81 -245.79 -244.88 -243.18 -241.58 -240.03 
600 -255.74 -254.05 -252.96 -252.02 -250.31 -248.69 -247.14 
700 -271.20 -269.49 -268.2R -267.29 -265.53 -263.90 -262.34 
800 -287.74 -286.06 -284.79 -283.75 -281.95 -280.30 -278.73 
900 -305.29 -303.64 -302.35 -301.28 -299.43 -297.77 -296.19 

1000 -323.78 -322.16 -320.86 -319.77 -317.89 -316.22 -314.64 

FeCr 

25 -53.03 -53.01 -52.98 -52.92 -52.86 -52.71 -52.53 -52.33 
'so -52.80 -52.78 -52.74 ....;52.69 -52.6~ -52.49 -52.32 -52.14 
'75 -52.60 -52.59 -52.55 -52.51 -52.45 -52.32 -52.16 -51.99 
100 "';52.44 -52.43 -52.40 -52.36 -52.31 -52.18 -52.03 -51.87 
125 -52.30 -52.30 -52.28 -52.24 -52.19 -52.08 -51.94 -51.78 
ISO -52.19 -52.19 -52.18 -52.15 -52.11 -52.00 -51.87 -51.72 
175 -52.08 -52.11 -52.11 -52.09 -52.05 -51.96 -51.84 -51.70 
200 -51.99 -52.04 -52.05 -52.04 -52.02 -51.94 -51.83 -51.70 
225 -51.91 -51.98 -52.01 -52.02 -52.01 -51.94 -51.85 -51.73 
250 -51.83 -51.93 -51.99 -52.01 -52.01 -51.97 -51.89 -51.78 
300 -51.62 -51.86 -51.99 -52.04 -52.08 -52.08 -52.03 -51.95 
350 -51.48 -51.77 -52.05 -'-52.14 -52.20 -52.26 -52.26 -52.21 
400 -52.33 -52.19 -52.29 -"-52.39 -52.51 -52.55 -52.54 
450 -54.02 -52.47 -52.52 -52.63 -52.81 -52.90 -52.94 
500 -52.96 -52.82 -52.92 -53.16 -53.31 -53.39 
550 -53.76 -53.21 -53.27 -53.55 -53.76 -53.89 
600 . -54.90 -53.73 -53.66 -53.97 -54.24 -54.43 
700' . -55.22 -54.60 -54.85 -55.27 -55.58 
800 -55.70 -55.75 -56.33 -56.78 
900 -56.86 -56.65 -57.41 -57.99 

1000 -57.62 -58.56 -59.21 

FeCl~ 

25 -81.28 -80.96 ';"80.65 -80.34 -80.03 -79.41 -78.80 -78.19 
50 81.21 -80.88 -80.55 -80.23 -79.92 -79.29 -78.67 -78.06 

-75 -81.19 -80.85 -80.52 -80.20 -79.88 -79.25 -78.63 -78.02 
100 -81.22 -80.88 -80.55 -80.22 -79.90 -79.26 -78.64 -78.03 
i25 -81.30 -80.96 -80.62 -80.29 -79.97 -79.33 -78.71 -78.09 
150 -81.42 -81.08 -80.74 80.41 -80.08 -79.44 -78.82 -78.20 
175 -81.58 -81.24 -80.89 -80.56 -80.23 -79.59 -78.97 -78.35 
200 -81.78 -81.43 -81.09 -80.75 -80.43 -79.78 -79.16 -78.54 
225 -82.01 -81.67 -81.32 -80.98 -80.65 -80.01 -79.38 -78.76 
250 -82.26 -81.93 -81.58 -81.24 -80.91 -80.27 -79.64 -79.02 
300 -82.87 -82.56 -82.20 -81.86 -81.53 -80.88 -80.25 -79.63 
350 -83.60 -83.31 ';"82.94 -82.60 -82.26 -81.61 -80.97 -80.35 
400 -84.20 -83.80 -83.44 -83.10 -82.44 -81.80 -81.18 
450 -85.31 -84.76 -84.38 -84.03 -83.37 -82.72 -82.10 
500 -86.67 -85.84 -85.42 -85.06 -84.38 -83.74 -83.11 
550 -88.05 -87.03 -86.56 -86.18 -85.49 -84.84 -84.20 
600 -89.43 -88.32 -87.79 -87.38 -86.67 -86.01 -85.38 
700 -92.25 -91.13 -90.48 -90.02 -89.27 -88.59 -87.95 
800 -95.24 -94.14 -93.43 -92.93 -92.13 -91.43 -90.78 
900 -98.39 -97.33 -96.60 -96.07 -95.23 -94.52 -93.86 

1000 -101.73 -100.70 -99.96 -99.40 -98.54 -97.82 -97.16 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

25 
"0 
75 

100 
125 
150 
175 
200 
225 
2:>0 

300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 

Sat. 

-173.00 
-174.81 

-176.70 
-178.67 
-180.72 
-182.85 
-185.05 
-187.33 
-189.69 
-192.14 

-197.39 
-203.73 

-126.60 
-128.20 
-129.88 
-131.65 
-133.49 
-135.42 
-137.42 
-139.50 
-141.65 
-143.89 
-148.69 
-154.40 

-88.62 
-89.58 
-90.56 
-91.56 
-92.60 
-93.65 
-94.74 
-95.85 
-96.98 
-98.15 

-100.59 
-103.38 

0.5 

-171.96 
-173.76 

-175.64 
-177.61 
-179.65 
-181.77 
-183.97 
-186.23 
:'-188.58 
-191.00 

-196.12 
-201.72 
-208.30 
-218.03 
-232.10 
-244.58 
-255.20 
-:273.47 
-289.66 
-304.78 
-319.31 

-125.50 
-127.09 
-128.77 
-130.53 
-132.37 
-134.29 
-136.29 
-138.36 
-140.51 
-142.73 
-147.44 
-152.59 
-158.58 
-167.20 
-179.42 
-190.36 
-199.80 
-216.35 
-231.28 
-245.43 
-259.18 

-88.11 
-89.06 
-90.04 
-91.05 
-92.08 
-93.14 
-94.22 
-95.33 
-96.46 
-97.62 

-100.04 
-102.62 
-105.51 
-109.43 

1.0 

-170.95 
-172.75 

-174.64 
-176.60 
-178.64 
-180.75 
-182.93 
-185.18 
-187.49 
-189.88 

-194.88 
-200.20 
-205.92 
-212.18 
-219.21 
-227.17 
-235.85 
-253.62 
-270.56 
-286.55 
-301.85 

-124.44 
-126.03 
-127.71 
-129.46 
-131.30 
-133.21 

-135.20 
-137.26 
-139.38 
-141.58 
-146.19 
-151.11 
-156.39 
-162.16 
-168.60 
-175.83 
-183.68 
-199.81 
:.-215.36 
-230.23 
-244.61 

-87.60 
-88.56 
-89.54 
-90.55 
-91.58 
-92.63 
-93.71 
-94.81 
-95.94 
-97.09 
-99.46 

-101.95 
-104.58 
-107.38 

Pressure. kbar 
1.5 

Glutamic Acid 

-169.98 
-171.78 

-173.66 
-175.62 
-177.66 
-179.76 
-181.93 
-184.17 
-186.47 
-188.84 

-193.77 
-198.96 
-204.45 
-210.27 
-216.47 
-223.09 
-230.14 
-245.19 
-260.73 
-276.11 
-291.18 

Glutamine 

-123.41 
-125.01 
-126.68 
-128.44 
-130.27 
-132.18 

-134.l6 
-136.21 
-138.32 
-140.50 
-145.05 
-149.87 
-154.97 
-160.37 

-166.13 
-172.26 
-178.77 
-192.67 
-207.07 
-221.43 
-235.62 

Glycine 

-87.10 
-88.07 
-89.05 
-90.05 
-91.08 
-92.14 
-93.21 
-94.31 
-95.43 
-96.58 
-98.93 

-101.38 
-)03.93 
-106.60 

2.0 3.0 

-169.03 -167.18 
-170.84 -169.00 

-172.72 -170.89 
-174.68 -172.85 
-176.71 -174.87 
-178.80 -176.97 
-180;97 -179.12 
-183.20 -181.34 
-185.49 -183.62 
- 187.84 -185.95 

-192.73 -190.78 
-197.85 -195.82 
-203.23 -201.07 
-208.86 -206.52 
-214.76 -212.18 
-220.95 -218.04 
-227.43 -224.09 
-241.14 -236.76 
-255.52 -250.04 
-270.15 -263.77 
-284.77 -277.77 

-122.41 -120.47 
-124.01 -122.08 
-125.69 -123.76 
-127.44 -125.52 
-129.28 -127.35 
-131.18 -129.25 

-133.15 -l31.22 
-135.19 -133.25 
-137.30 -135.34 
-139.46 -137.49 
-143.98 -141.96 
-148.74 -146.65 
-153.74 -151.55 
-1"9.00 -1.]6.66 

-164.51 -161.97 
-170.29 -167.48 
-176.33 -173.18 
-189.13 -185.11 
-202.58 -197.66 
-216.32 -210.66 
-230.15 -223.99 

-86.61 -85.63 
-87.58 -86.62 
-88.57 -87.61 
-89.57 -88.63 
-90.60 -89.66 
-91.65 -90.71 
-92.73 -91.78 
-93.83 -92.88 
-94.94 -93.99 
-96.08 -95.13 

-98.43 -97.46 
-100.85 -99.86 
-103.37 -102.33 
-105.97 -104.88 

4.0 

-165.38 
-167.22 

-169.12 
-171.08 
-173.11 
-175.20 
-177.35 
-179.56 
-181.82 
-18-1.1-1 

-188.94 
-193.93 
-199.11 
-204.48 
-210.02 
-215.74 
-221.62 
-233.88 
-246.73 
-260.08 
-273.84 

-118.58 
-120.21 
-l21.90 
-123.66 
-125.49 

127.39 

-129.35 
-131.38 
-133.46 
-135.60 
-140.05 
-144.70 
-149.55 
-154.58 

-159.80 
-165.19 
-170.75 
-182.35 
-194.54 
-207.24 
-220.35 

-84.67 
-85.67 
-86.68 
-87.70 
-,88.73 
-89.79 
-90.86 
-91.96 
-93.07 
-94.20 

-96.52 
-98.91 

-101.36 
-103.88 

5.0 

-163.62 
-165.48 

-167.39 
-169.36 
-171.39 
-173.48 
-175.62 
-177.83 
-180.09 
-182.40 

-187.17 
-192.13 
-197.27 
-202.58 
-208.05 
-213.69 
-219.49 
-231.54 
-244.18 
-257.37 
-271.07 

-116.72 
-118.38 
-120.08 
-121.85 
-123.69 
-125.58 

-127.54 
-129.57 
-131.64 
-133.78 
-138.21 
-142.83 
-147.64 
-152.63 

-157.79 
-163.12 
-168.60 
-180.03 
-192.05 
-204.62 
-217.69 

-83.71 
-84.74 
-85.76 
-86.78 
-87.82 
-88.88 
-89.96 
-91.05 
-92.17 
-93.30 

-95.61 
-97.99 

-100.43 
-102.93 
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1':;',"'£ j 1. 'Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

·~·t 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Glycine- Continued 

S()O -114.74 -110.44 -109.39 -108.67 -107.50 -106.46 -105.49 
550 -119.55 -113.80 -112.32 -111.46 -110.19 -109.11 -108.11 
60() -123.77 -117.40 -115.40 -114.36 -112.95 -111.81 -110.79 
700 -131.27 -124.74 - 121.87 -120.40 -118.65 -117.39 -116.30 
800 -138.13 -131.84 -128.52 -126.68 -124.58 -123.18 -122.03 
900 -144.66 -138.65 -135.14 -133.05 -130.67 -129.15 -127.94 

1000 -151.02 -145.26 -141.67 -139.45 -136.86 -135.26 -134.04 

Ga+3 

25 -38.00 -38.51 -38.95 -39.35 -39.71 -40.35 -40.91 -41.41 
50 -36.00 -36.52 -36.99 -37.41 -37.79 -3S.48 -39.09 -39.64 
75 -33.94 -34.50 -34.98 -35.42 -35.83 -36.55 -37.19 -37.78 

100 -31.85 -32.43 -32.94 -33.40 -33.82 -34.58 -35.26 -35.87 
125 -29.70 -30.32 -30.86 .-31.35 -31.79 -32.59 -33.30 -33.94 
150 -27.50 -28.16 -28.74 -29.26 -29.73 -30.57 -31.31 -31.99 
115 -25.23 -25.96 -26.59 -27.14 -27.65 -28.53 -29.31 -30.02 
200· -22.90 -23.69 -24.39 -24.99 -25.53 -26.47 -27.29 -:28.03 
225 -20.49 -21.37 -22.13 -22.79 -23.38 -24.39 -25.26 -26.04 
250 -17.97 -18.98 -19.84 -20.56 -21.19 -22.28 -23.21 -24.03 
300 -12.61 -14.01 -15.12 -15.97 -16.72 -18.00 -19.07 -19.99 
350 -7.57 -8.69 -10.34 -11.27 -12.13 -13.62 -14.85 -15.90 
400 -6.21 -5.66 -6.53 -7.47 -9.15 -10.56 -11.76 
.450 -10.02 -1.39 -1.82 -2.75 -4.61 -6.21 -7.57 

-500 1.97 2.77 2.00 0.02 -1.78 -3.31 
550 3.81 7.13 6.77 4.74 2.75 1.04 
600 3.93 11.07 11.53 9.59 7.39 5.48 
700 17.29 20.98 19.77 17.14 14.78 
800 30.50 30.78 27.64 24.77 
900 40.68 tt2.59 38.B6 35A9 

1000 54.94 50.54 46.90 

Gd+3 

25 - -158.60 -159.05 -159.45 -159.81 -160.13 -160.69 -161.18 -161.61 
50 -157.34 -157.81 -158.23 -158.60 -158.94 -159.54 -160.08 -160.56 
75 -156.02 -156.51 -156.95 -157.34 -157.69 -158.33 -158.90 -159.41 

100 -154.65 -155.17 -155.62 -156.03 -156.41 -157.08 -157.67 -158.21 
125 -153.23 -153.78 -154.26 -154.69 -155.08 -155.79 . -156.41 -156.97 
150 -151.75 -152.34 -152.85 -153.31 -153.73 -154.47 -155.12 -155.71 
175 -150.21 -150.85 -151.41 -151.90 -152.34 -153.12 -153.80 -154.42 
200 -14B.60 -J.19.31 -149.91 -ISOAtt -150.92 -151.75 -152.47 -153.12 
225 -146.92 -147.70 -148.37 -148.95 -149.46 -150.35 -151.12 -151.80 
250 -145.14 -146.03 -146.78 -147,42 -147.97 -148.93 -149.74 -150.46 
300 -141.25 -142.49 -143.48 -144.23 -144.88 -146.00 -146.93 -147.74 
350 -137.38 -138.59 -140.06 -140.91 --'-141.67 -142.97 -144.04 -144.96 
400 -136.74 -136.66 -137.51 -138.35 -139.84 -141.07 -142.12 
450 -139.03 -133.47 -134.07 -134.96 -136.62 -138.02 -139.20 
500 -130.85 -130.66 -131.49 -133.31 -134.88 -136.22 
550 129.18 -127.36 -127.95 -129.88 -131.65 -133.15 
600 -128.60 -124.28 -124.37 -126.33 -128.30 -129.97 
700 -119.21 -117.13 -118.75 -121.15 -123.23 
800 -109.70 -110.43 -113.33 --'115.86 
900 -: 101.72. -101.40 -104.86 -107.82 

1000 -91.93 -95.97 -99.16 

Heptanoate 

25 -78.39 -77.03 -75.74 -74.51 -73.32 -71.04 -68.85 -66.73 
50 -79.80 -78.39 -77.07 -75.80 -74.58 -72.24 -70.00 -67.83 
75 -81.39 -79.96 -78.62 -77.33 -76.09 -73.72 -71.45 -69.25 

100 -83.12 '-81.69 -80.34 -79.04 -77.80 -75.41 -73.12 -70.91 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (~ee text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Heptanoate - Continued 

125 -84.99 -83.56 -82.20 -80.91 -79.66 -77.26 -74.96 -72.74 
ISO -86.96 -85.55 -84.19 -82.90 -81.65 -79.25 -76.95 -74.72 
175 -89.03 -87.64 -86.30 -85.01 -83.76 -81.37 -79.07 -76.84 
200 -9l.l8 -89.83 -88.50 -87.22 -85.98 -83.60 -81.30 -79.08 
225 -93.38 -92.10 -90.80 -89.53 -88.30 -85.93 -83.64 -81.42 
250 -95.62 -94.44 -93.17 -91.93 -90.71 -88.36 -86.08 -83.87 
300 -100.08 -99.28 -98.13 -96.94 -95.77 ~93.48 -91.24 -89.05 
350 -103.92 -104.15 -103.29 -102.22 -101.12 -98.90 -96.72 -94.56 
400 -108.81 -108.56 -107.69 -106.70 -104.60 -102.49 -100.38 
450 -111.36 -113.80 -113.30 -112.47 -110.54 -108.51 -106.46 
500 -118.79 -118.96 -118.38 -116.69 -114.77 -112.79 
550 -123.39 -124.63 -124.41 -123.01 -121.24 -119.34 
600 -127.71 -130.28 -130.52 -129.50 -127.89 -126.08 
700 -141.73 -143.03 -142.90 -141.68 -140.09 
800 -156.07 -156.86 -156.06 -154.70 
900 -169.90 -171.42 -171.00 -169.81 

1000 -186.66 -186.51 -185.39 

Heptanoic Acid 

25 -85.15 -83.61 -82.14 -80.72 -79.35 -76.68 -74.10 -71.58 
50 -87.20 -85.66 -84.19 -82.77 -81.40 -78.74 -76.18 -73.69 
75 -89.53 -87.98 -86.50 -85.08 -83.71 -81.06 -78.51 -76.03 

100 -92.11 -90.55 -89.07 -87.65 -86.27 -83.62 -81.07 -78.60 
125 -94.92 -93.36 -91.87 -90.44 -89.06 -86.41, -83.86 -81.38 
150 -97.96 -96.38 -94.88 -93.45 -92.06 -89.40 -86.85 -84.37 
175 -101.20 -99.62 -98.11 -96.66 -95.27 -92.60 -90.04 -87.56 
200 -104.65 -103.06 -101.53 -100.07 -98.67 -95.98 -93.41 -90.93 
225 -108.30 -106.70 -105.14 -103.66 -102.25 -99.54 -96.96 -94.47 
250 -112.15 -110.53 -108.93 -107.43 -106.00 -103.28 -100.68 -98.18 

300 -120.54 -118.81 -117.07 -115.50 -114.02 -111.23 -108.60 -106.07 
350 -130.49 -128.00 -125.94 -124.23 -122.67 -119.79 -1l7.IO 114.54 
400 -138.62 -135.60 -133.64 -131.94 -128.93 -126.16 -123.55 
"50 -153.08 -146.19 -143.72 -141.82 -138.61 -135.74 -133.07 

500 -172.70 -157.93 -154.53 -152.30 -148.81 -145.82 -143.06 
550 -190.80 -170.97 -166.08 -163.37 '-159.51 -156.36 -153.52 
600 -207.09 -185.09 -178.37 -175.02 -170.68 -167.35 -164.40 
700 -237.05 -214.49 -204.73 -199.88 -194.37 -190.58 -187.40 

800 -265.56 -243.83 -232.50 -226.36 -219.62 -215.34 -211.93 
900 -293.65 -272.91 -260.90 -253.91 -246.16 -241.46 -237.87 

1000 -321.81 -301.92 -289.65 -282.17 -273.73 -268.75 -265.10 

Hexanoate 

25 -80.45 -79.27 -78.16 -77.09 -76.06 -74.07 -72.16 -70.31 
SO -81.68 80.47 -79.32 78.22 -77.16 -75.13 -73.17 -71.28 

75 -83.07 -81.84 -80.68 -79.57 -78.49 -76.43 -74.45 -72.54 
100 -84.59 -83.36 -82.19 -81.07 -79.99 -77.92 -75.93 -74.00 
125 -86.23 -85.00 -83.83 -82.71 -81.63 -79.55 -77.56 -75.62 
150 -87.96 -86.75 -85.58 -84.47 -83.39 -81.31 79.32 77.38 

175 -89.77 -88.59 -87.44 -86.33 -85.25 -83.18 -81.19 -79.26 
200 -91.65 -90.51 -89.38 -88.28 -87.22 -85.16 -83.17 -81.24 
225 -93.57 -92.50 -91.40 -90.32 -89.26 -87.22 -85.25 -83.33 
250 -95.52 -94 . .5.5 -93.49 -92.43 -91.39 -89.38 -87.42 85.50 

300 -99.36 -98.77 -97.84 -96.85 -95.87 -93.91 -92.00 -90.11 
350 -102.47 -102.96 -102.35 -101.49 -100.58 -98.72 -96.87 -95.02 
400 -106.87 -106.93 -106.29 -105.50 -103.77 -101.99 -100.20 
450 -108.44 -111.41 -111.17 -110.57 -109.03 -107.35 105.62 

500 -115.58 -116.08 115.75 -114.46 -112.91 -111.26 
550 -119.27 -120.94 -121.00 -120.05 -118.65 -1l7.09 
600 -122.62 -125.74 -126.31 -125.76 -124.55 -123.10 
700 -13S.38 -137.10 -137.54 -136.76 -135.55 
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l'MUll> 1. Calculated .apparent standard partial mola1 Gibbs free· energies of formation (in kc.:allmo1) of aqueous. species other than H20 as a function of 
temperature and pressure (see text) - Continued 

oE'.~-
:J:f;.'f'!!"'. 

Pressure,. kbar 
T.oC Sat. 0.5 1.0 1.5 2.0' 3.0 4.0 5.0 

Hexanoate- Continued 

800 -148.34 -149.78 -149.47 -148.51 
900, -160.30 -162.54 -162.65 -161.89 

1000 -175.92 -176.34 -175.65 

Hexanoic Acid 

25 -87.08 -85.72 -84.42 -83.17 -81.95 -79.58 -77.29 -75.04 
SO':, -88.95 -87.58 -86.28 -85.03 -83.81 -81.46 -79.18 -76.96 

"75;, -91.05 ' -89.68 -88.37 -87.12 -85.90 -83.55 -81.29 -79.08 
100 -93.36 -91.99 -90.68 -89.42 -88.20 -85.86 -83.59 -81.39 
125 -95.88 -94.50 -93.18 -91.92 -90.70 -88.35 -86.09 -83.89 
150 ' -98.59 -97.20 ,-95.88 -94.61 -93.38 -91.03 -88.76 -86.56 
175 -101.48 -100.09 -98.75 -97.47 -96.24 -93.88 -91.61 -89.40 
200 -104.55 -103.14 -IOL79 -100.50 -99.26 -96.&9 -94.61 -92.40 
225 -107.79 -106.38 -105.00 -103.69 -102.44 ':"'100.05 -97.76 -95.55 
250 -111.20 -109.78 -108.37 -107.04 -105.77 -103.36 -101.06 -98.84 
300 -118.63 -117.10 --115.57 -114.18 -112.87 -110.41 ' :-:108.07 -105.83 
350 -127.41 -125.22 ..... 123.41 -121.90 -120.53 -117.98 :-115.60 -113.32 
400 -134.59 -131.94 -130.20 -128.71 -126.04 -123.60 -121.28 
450 -147.32 -141.27 -139.10 -137.42 -134.58 -132.05 -129.68 
500 -164.54 ' -151.60 -148.62 -146.65 -:-143.57 -140.92 -138.49 
550 , -180.44 -163.07 ..., 158.78 -.156.40 -152.99 -150.20 -147.69 ' 
600, -194.75 :-:175.48 -169.58 -166.64 -.162.82 -159.87 -157.27 
700 -221.06 -201.30 -192.75 -188.49 -183.64 -180..29 -177.49 
800 -246.08 -227.05 -217.13 -211.74 -205.81 -20.2.0.4 -199.03 
900, :-270..73 -252.56 -242.03 -235.91 -:-229.10 .. -224.96 -221.78 

1000 ... 295.42 -278.00 -267.24 -260.68 -253.27 . -248.89 -245.66 

H+ 

25 0.00 0.00 0..00 0.00 0.00 0..00 0..00 0.00 
50. 0..00 0.00 0..00 0.00 0..00 0.00 0.00 0.00 
75 0.00 0.00 0.00 0..00 0.00 0..00 0..00 0..00 

100 . 0..00 0.00 0.00 0..00 0.00 0.00 0.00 0.00 
125. 0.00 0.00 0.00 0..00 0..00 0..00 0.00 0..00 
150· 0.00 0..00 0..00 0.00 0.00 0.00 0.00 0.00 
175 0.00 0.00 0..00 0.00 0.00 0..00 0..00 0..00 
200 0..00 0..00 0.00 o.~oo 0..00 0..00 0..00 0.00 
225 0..00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
250. 0.00 0.00 0.00 0..00 0..00 0.00 0..00 0..00 
300 0.00 0.00 0.00 0.00 0.00 0..00 0.00 0.00 
350. 0.00 0.00 O;()O 0.00 0..00 0.00 0..00 0.00 
400 0..00 0.00 0.00 0.00 0.00 0.00 0.00 
450. 0..00 0..00 0.00 0.00 0..00 0.00 0..00 
500 0..00 0.00 0.00 0.00 0.00 0.00 
550. 0..00 0..00 0..00 0..00 0..00 0..00 
600 0..00 0.00 0.00 0.00 0..00 0..00 
700 0..00 0.00 0..00 0..00 0.00 
800 0.00 0..00 0..00 0..00 
900 0..00 0..00 0..00 0..00 

1000 0..00 0..00 0.00 

H~ 

4.54 4.83 5.13 5.43 6.01 6.60 7.18 
50. 3.85 4.17 4.47 4.78 5.0.8 5.67 6.26 6.85 
75 3.40 3.72 4.0.4 4.35 4.65 5.25 5.84 6.43 

tOO 2.89 3.21 3.53 3.85 4.16 4.76 5.36 5.95 
125 2.32 2.65 2.98 3.29 3.61 4.22 4.81 5.40 
ISO. 1.70. 2.04 2.37 2.69 3.00 3.62 4.22 4.81 
175 1.0.3 1.37 1.71 2.0.3 2.35 2.97 3.57 4.17 
200 0.32 0.67 1.01 1.34 1.66 2.28 2.89 3.48 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T, DC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

H~ - Continued 

225 -0.44 -0.09 0.26 0.59 0.92 1.55 2.l6 2.76 
250 -1.25 -0.89 -0.53 -0.19 0.14 0.78 1.39 2.00 
300 -3.02 -2.63 -2.23 -1.87 -1.53 -0.87 -0.25 0.36 
350 -5.18 -4.58 -4.10 -3.71 -3.34 -2.66 -2.02 -1.40 
400 -6.89 -6.l6 -5.70 -5.30 -4.58 -3.92 -3.29 
450 -10.16 -8.43 -7.84 -7.39 -6.62 -5.93 -5.28 
500 -14.73 -10.99 -10.16 -9.62 -8.78 -8.06 -7.39 
550 -18.91 -13.86 -12.65 -11.99 -11.05 -10.29 -9.60 
600 -22.60 -17.00 -15.31 ..,.14.49 -13.43 -12.62 -11.90 
700 -29.28 -23.53 -21.06 -19.85 -18.49 -17.56 -16.78 
800 -35.52 -29.99 -27.l2 -25.58 -23.90 -22.85 -22.01 
900 -41.62 -36.34 -33.30 -31.53 -29.60 -28.44 -27.55 

1000 -47.69 -42.63 -39.52 -37.63 -35.52 -34.29 -33.38 

HAsO;z 

25 -170.79 -170.64 -170.47 -170.29 -170.09 -169.68 -169.25 -168.81 
50 -170.73 -170.58 -170.42 -170.24 -170.05 -169.66 -169.24 -168.81 
75 -170.59 -170.46 -170.30 -170.l4 -169.96 -169.59 -169.19 -168.78 

100 -170.37 -170.27 -170.14 -169.99 -169.83 -169.48 -169.11 -168.71 
125 -170.08 -170.01 -169.91 -169.79 -169.65 -169.33 -168.99 -168.62 
150 -169.70 -169.69 -169.63 -169.54 -169.42 -169.15 -168.84 -168.49 
175 -169.22 -169.28 -169.28 -169.23 -169.15 -168.93 -168.65 -168.34 
200 -168.62 -168.79 -168.86 -168.87 -168.83 -168.67 -168.44 -168.17 
225 -167.89 -168.21 -168.37 -168.45 -168.46 -168.38 -168.21 -167.97 
250 -166.97 -167.50 -167.80 -167.96 -168.04 -168.05 -167.94 -167.75 
300 -164.30 -165.65 -166.38 -166.77 -167~02 -167.26 -167.32 -167.25 
350 -159.33 -162.83 -164.53 -165.26 -165.74 -166.30 -166.57 -166.65 
400 -159.44 -162.12 -163.38 -164.19 -165.16 -165.68 -165.95 
450 -151.39 -158.92 -161.05 -162.31 -163.81 -164.65 -165.14 
500 -154.58 -158.15 -160.06 -162.23 -163.45 -164.20 
550 -148.88 -154.63 -157.39 -160.40 -162.08 -163.12 
600 -142.20 -150.52 -154.29 -158.31 -160.51 -161.87 
700 -141.31 -147.02 -153.27 -156.69 -158.81 
800 -138.91 -147.23 -151.98 -154.89 
900 -130.66 -140.51 -146.52 -150.08 

1000 -133.62 -140.59 -144.43 

HzAsOj' 

25 -140.33 -140.02 -139.71 -139.40 -139.08 -138.46 -137.83 -137.20 
50 -140.99 -140.67 -140.35 -140.04 -139.72 -139.09 -138.47 -137.84 
75 -141.65 -141.33 -141.01 -140.69 -140.38 -139.75 -139.13 -138.51 

100 -142.30 -141.99 -141.68 -141.36 -141.05 -140.44 -139.82 -139.20 
125 -142.95 -142.65 -142.35 -142.04 -141.74 -141.13 -140.52 -139.91 
150 -1415R -141.11 -143.02 -142.73 -14?41 -141.R4 -141.24 -140.64 

175 -144.20 -143.96 -143.69 -143.41 -143.13 -142.55 -141.97 -141.38 
200 -144.79 -144.59 -144.35 -144.09 -143.83 -143.27 -142.71 -142.13 
225 -145.34 -145.21 -145.00 -144.77 -144.52 -144.00 -143.45 -142.90 
250 -145.84 -145.79 -145.64 -145.44 -145.22 -144.73 -144.21 -143.67 
300 -146.51 -146.83 -146.85 -146.75 -146.59 -146.19 -145.73 -145.24 
350 -146.10 -147.50 -147.93 -147.98 -147.92 -147.65 -147.27 -146.84 
400 -147.66 -148.79 -149.10 -149.19 -149.09 -148.81 -148.45 
450 -145.01 -149.29 -150.06 -150.36 -150.49 -150.35 -lS0.0'7 

500 -149.20 -150.78 -151.41 -151.85 -151.87 -151.69 
550 -148.36 -151.24 -152.31 -153.15 -153.36 -153.30 
600 -146.93 -151.41 -153.06 -154.37 -154.81 -154.89 
700 -151.25 -154.15 -156.61 -157.58 -157.96 
800 -155.01 -158.60 -160.15 -160.85 
900 -156.02 -160.51 -162.58 -163.54 

1000 -162.51 -\64.97 -166.03 
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.f"l\t..EL--Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species ,other than H20 as a function of 
temperature and pressure (see text) - Continued 

f";"l ... 

Pressure; kbar 
r,oc Sat. O.S 1.0 1.5 2.0 3.0 4.0 5.0 

25 -180.01 -179.60 -179.20 -178.80 -178.40 -177.62 -176.85 -176.08, 

-,50 -180.71 -180.29 -179.88 -179.47 -179.07 -178.28 -177.50 -176.73 
75 -181.41 -180.99 -180.58 -180.17 -179.77 -178.98 -178.20 -177.43 

100 -182.12 -181.70 -181.29 -180.88 -180.49 -179.70 -178.93 -178.16 
125 -182.81 -182.41 -182.01 -181.61 -181.22 -180.44 -179.67 -178.91 
150 -183.50 -183.12 -182.73 -182.34 -181.96 -181.20 -180.44 -179.69 
175 --184.18 -183.82 -183.46 -183.08 -182.71 -181.96 -181.22 -180.48 
200 -184.83 -184.52 -184.18 -183.82 -183.46 -182.74 -182.01 -18.1.28 
225 -185.44 -185.19 -184.89 -184.56 -184.22 -183.52 -182.81 -182.10 
250 ~185.99 '":':"185.84 -185.59 -185.29 -184.98 -184.31 -183.63 -182.93 
300 -186.79 -187.01 -186.93 -186.72 -186.47 -185.90 ....,.185.27 -184.62 
350 -186.51 -187.83 -188.14 -188.09 -187.93 -187.48 -186.94 -186.34. 
400 -188.12 ':"'189.14 -189.35 -189.34 -189.06 -188.61 -188.09 
450 -185.61 -189.79 -190.45 -190.66 -190.60 -190.29 -189.85 
500 -189.86 -191.33 -191.86 -192.11 ....,.191.95 -191.61 
550 -189.17 -191.95 -192.92 -193.56 '-193.59 -193.36 
600 -187.91 -192.28 -193.82 -194.94 -195.20 ....,.195.10 
700 -192.46 -195.25 -197.50 -198.28 -198.49, 
800 -196.47 -199.85 -201.20 -201.72 
900 ..,..197.84 .,...202.12 -203.99 -204.76 

1000 -204.50 -206.75 -207.62 

25 -13.14 -12.29 -11.48 - 10.70 -9.95 -8.50 -7.10 -:-5.75 
~O -14.23 -13.35 -12.52 -11.72 -10.95 -9.46 -8.03 -6.64 
75 -15.34 -14.44 -13.59 -12.77 -11.99 -10.48 -9.03 -7.62 

100 -16.46 -15.54 -14.68 -13.85 -J3.06 -11.53 -10.06 -8.64 
125 -17.58 -16.66 -15.78 -14.95 -14.14 -12.60 -11.12 -9.69 
150 -18.72 -17.78 -16.90 -16.06 -15.24 -13.69 -12.20 -10.76 
17.5 -BUS6 -1~.92 -18.03 -17.17 -16.35 -14.79 -13.29 -11.84 
200 -21.02 -:-20.08 -19.17 -18.30 -17.48 -15.90 -14.39 -12.93 
225 -22.19 -21.24 -20.32 -19.44 -18.61 -17.01 -15.50 -14.03 
250 -23.39 -22.43 . -:-21.48 -20.60 -19.75 -18.14 -16.61 -15.14 
300 -2:;.88 -24.l:ns -2.3.87 -22.94 -22.07 -20.42 -18.87 -17.37 
350 -28.87 -27.52 -26.34 -25.34 -24.43 -22.73 -21.15 -19.63 
400 -30.62 -28.96 -27.83 -26.85 -25.08 -23.45 -21.91 
450 -35.40 -31.80 -30.43 -29.34 -27.47 -25.79 -24.21 
500 -42.52 -35.00 -33.16 -31.91 -29.90 -28.15 -26.54 
550 -48.69 -38.65 -36.07 -34.57 -32.38 -30.55 -28.89 
600 -53.77 -42.65 -39.15 -37.33 -34.90 -32.98 -31.27 
700 -62.09 -50.68 -45.67 -43.11 -40.09 -37.94 -36.11 
800 -69.04 -58.05 -52.25 -49.04 -45.41 -43.01 -41.07 
900 -75.19 -64.69 -58.55 -54.92 -50.78 -48.18 -46.14 
1000 -80.84 -70.77 -64.50 -60.62 -56.14 -53.39 -51.32 

Hl:N 

25 28.60 29.14 29.65 30.16 30.65 31.61 32.55 33.47 
50 27.81 28.37 28.91 29.42 29.93 30.91 31.86 32.80 
7'5 26.Y6 27.53 21:W7 28.60 29.11 30. II 31.07 32.01 

100 26.05 26.62 27.17 27.71 28.22 29.22 30.19 31.14 
125 25.08 25.66 26.21 26.75 27.27 28.28 29.26 30.21 
150 24.06 24.64 25.20 25.74 26.27 27.28 28.26 29.22 
175 22.99 23.57 24.14 24.69 25.21 26.23 27.22 28.17 
200 .2L88 22.46 23.03 23.58 24.11 25.14 26.12 27.08 
225 20.73 21.31 21.88 22.44 22.97 24.00 24.99 25.95 
250 19.54 20.11 20.69 21.25 21.79 22.82 23.81 24.78 
300 17.04 17.59 18.19 18.76 19.31 20.35 21.35 22.33 
350 14.29 14.89 15.54 16.13 16.68 17.74 18.76 19.73 
400 11.95 12.73 13.35 13.93 15.01 16.03 17.02 
450 8.43 9.75 10.44 11.04 12.15 13.19 14.19 
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TABLE 1. Calculated apparent stanClarC1 panial molal GibbS free energies of formatton (in Kcalfmol) Of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,"C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

HeN 0 _ Continued 

500 4.17 6.56 7.39 8.04 9.19 10.24 11.25 
550 0.08 3.17 4.19 4.91 6.11 7.19 8.21 
600 -3.79 -0.41 0.86 1.67 2.93 4.04 5.07 
700 -11.29 -7.83 -6.14 -5.13 -3.70 -2.54 -1.47 
800 -18.71 -15.37 -13.46 -12.27 -10.68 -9.44 -8.34 
900 -26.18 -22.97 -20.97 -19.67 -17.93 -16.64 -15.51 

1000 -33.77 -30.67 -28.63 -27.26 -25,43 -24.10 -22.96 

HCO; 

25 -140.28 -139.99 -139.67 -139.35 -139.02 -138.35 -137.65 -136.95 
50 -140.86 -140.56 -140.24 -139.91 -139.57 -138.89 -138.19 -137.4% 
75 -141.43 -141.13 -140.81 -140.48 -140.14 -139.46 -138.76 -138.05 

100 -141.99 -141.69 -141.38 -141.05 -140.72 -140.04 -139.35 -138.64 
125 -142.54 -142.25 -141.95 -141.63 -141.30 -140.63 -139.95 -139.25 
150 -143.07 -142.80 -142.51 -142.21 -141.89 -141.23 -140.56 -139.86 
175 -143.58 -143.34 -143.07 -142.78 -142.47 -141.84 -141.17 -140.49 
200 -144.05 -143.86 -143.62 -143.35 -143.06 -142.44 -141.79 -141.13 
225 -144.48 -144.35 -144.15 -143.90 -143.63 -143.05 -142.42 -141.77 
250 -144.84 -144.81 -144.66 -144.45 -144.21 -143.65 -143.05 -142.42 
300 -145.24 -145.58 -145.60 -145.49 -145.32 -144.86 -144.32 -143.73 
350 -144.52 -145.96 -146.40 -146.44 -146.37 -146.04 -145.59 -145.06 
400 -145.83 -146.96 -147.27 -147.34 -147.19 -146.84 -146.39 
450 -142.88 -147.15 -147.91 -148.21 -148.29 -148.08 -147.71 
500 -146.73 -148.32 -148.94 -149.34 -149.28 -149.03 
550 -145.56 -148.44 -149.51 -150.31 -150.45 -150.32 
600 -143.79 -148.27 -149.91 -151.19 -151.57 -151.57 
700 -147.39 -150.28 -152.72 -153.64 -153.95 
800 -150.38 -153.95 -155.47 -156.11 
900 -150.59 -155.06 -157.12 -158.03 

1000 -156.24 -158.69 -159.71 

HCl
o 

25 -22.87 -22.16 -21.49 -20.83 -20.20 -18.91 -17.78 -16.62 
50 -23.78 -23.05 -22.35 -21.67 -21.02 -19.76 -18.55 -17.36 
75 -24.72 -23.97 -23.26 -22.57 -21.90 -20.63 -19.39 -18.20 

100 -25.68 -24.92 -24.19 -23.50 -22.82 -21.53 -20.28 -19.08 
125 -26.66 -25.89 -25.15 -24.45 -23.77 -22.46 -21.21 -19.99 
150 -27.66 -26.88 -26.13 -25.42 -24.73 -23.42 -22.15 -20.93 
175 -28.68 -27.89 -27.13 -26.41 -25.72 -24.39 -23.11 -21.88 
200 -29.71 -28.92 -28.15 -27.42 -26.72 -25.38 -24.09 -22.86 
225 -30.78 -29.97 -29.18 -28.044 -27.73 -26.38 -25.09 -23.84 
250 -31.86 -31.05 -30.24 -29.48 -28.76 -27.39 -26.09 -24.84 
300 -34.17 -33.29 -32.4t -3L62 -30.87 -29.46 -28.14 -26.87 
350 -37.02 -35.75 -34.70 -33.83 -33.04 -31.58 -30.23 -28.93 
400 -38.69 -37.15 -36.15 -35.29 -33.76 -32.36 -31.04 
450 -43.39 -39.85 -38.59 -37.62 -35.99 -34.53 -33.18 
500 -50.51 -42.93 -41.19 -40.05 -38.27 -36.75 -35.35 
550 -56.67 -46.48 -43.97 -42.59 -40.62 -39.01 -3,.5, 
600 -61.70 -50.40 -46.95 -45.24 -43.02 -41.32 -39.82 
700 -69.92 -58.32 :-53.31 -50.82 -48.00 -46.07 -44.45 
800 -76.75 -65.59 -59.77 -56.61 -53.16 -50.97 -49.23 
900 -82.80 -72.14 -65.97 -62.38 -58.41 -56.00 -54.16 

1000 -88.36 -78.14 -71.83 -67.99 -63.66 -61.11 -59.24 

HCrO; 

25 -182.80 -182.29 - 181.79 -181.30 -180.82 -179.89 -178.96 -178.06 
50 -183.92 -183.39 -182.88 -182.38 -181.90 -180.94 -\80.0\ -179.09 
75 -185.08 -184.54 -184.03 -183.53 -183.04 -182.08 -181.14 -180.22 

tOO -jG0.26 -185.73 -185.22 -184.72 -184.23 -183.27 -182.33 -181.41 
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TMILEl.· Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

1~":_._ 

Pressure, kbar 
'.' 

T~~C Sat. O.S 1.0 1.5 2.0 3.0 4.0 5.0 

HerO; - Continued 

-187.47 -186.95 -186.44 -185.94 -185.46 -184.50 -183.57 -182.65 
150 -188.69 -188.19 -187.69 -187.20 -186.72 -185.77 -184.85 -183.94 
175 -189.92 -189.44 -188.96 -188.48 -188.01 -187.08 -186.16 -185.26 
200 -191.15 -190.71 -190.25 -189.78 -189.32 -188.41 -187.50 -186.61 
225 -192.37 -191.98 -191.55 - 191.10 -190.66 -189.76 -188.87 -187.99 
250 -193.55 -193.25 -192.86 -192.44 -192.01 -191.14 -190.27 -189.40 
300 -195.70 -195.72 -195.47 -195.13 -194.75 -193.95 -193.13 -192.29 
350 -196.96 -197.96 -198.04 -197.82 -197.53 -196.83 -196.07 -195.28 
400 -199.71 -200.47 -200.48 -200.30 -199.75 -199.07 -198.33 
450 -198.92 -202.n2 -2m.04 -203.06 -202.69 -202.12 -201.45 
500 -204.30 -205.46 -205.75 -205.65 -205.21 -204.62 
.550 -205.33 -207.68 -20S.37 -208.60 -208.32 -207.83 
600 -20S.87 -209.68 -210.89 -211.54 -211.45 -211.07 
700. -213.34 -215.72 -217.37 -217.72 -217.58 
800 -220.50 -223.16 -223.99 -224.11 
900 -225.56 -229.04 -230.30 -230.62 

1000 -235.14 -236.70 -237.11 

HF
o 

,25 -71.66 -71.51 -71.34 -71.17 -71.00 -70.64 -70.27 -69.89 
50 -72.24 -72.08 -71.91 -71.73 -71.56 -71.20 -70.83 -70.45 
75 -72.84 -72.68 -72.50 -72.33 ..... 72.15 -71.79 -71.42 -71.05 

100 -73.47 -73.30 -73.13 -72.95 -72.77 -72.41 -72.05 -71.68 
125 -74.13 -73.95 -73.78 -73.60 -73.42 -73.06 -72~70 -72.33 
150 -74.80 -74.63 -74.45 -74.27 -74.09 -73.73 -73.37 -73.00 
175 -75.50 -75.32 -75.15 -74.97 -74.79 -74.43 -74.06 -73.70 
200 -76.21 -76.04 -75.86 -75.68 -75.50 -75.14 -74.78 -74.42 
225 -76.95 -76.78 -76.60 -76.42 -76.24 -75.88 -75.51 -75.15 
250 -77.70 -77.53 -77.35 -77.17 -76.99 -76.63 -76.27 -15.90 
300 -79.24 -79.09 -78.91 -78.73 -78.55 -78.19 -77.82 -77.46 
350 -80.83 -80.71 -80.53 -80.35 -80.17 -79.81 -79.45 -79.08 
400 -82.39 -82.21 -82.03 -81.85 -81.49 -81.12 -80.76 
450 -84.13 -83.94 -83.76 -83.58 -83.22 -82.86 -82.50 
500 -85.92 -85.73 -85.54 -85.36 ~85.oo -S4.64 -84.28 
550 -87.75 -87.56 -87.37 -87.19 -86.83 -86.47 -86.11 
600 -89.63 -89.43 -89.25 -89.06 -88.70 -88.34 -87.98 
700 -93.50 -93.30 -93.12 -92.93 -92.57 -92.21 -91.85 
800 -97.52 -97.32 -97.13 -96.95 -96.58 -96.22 -95.86 
900 -101.67 -101.47 -101.28 -101.10 -100.73 -100.37 -100.01 

1000 -105.95 -, 105.75 -105.56 -105.37 -105.00 -104.64 -104.28 

HFi' 

25 -138.16 -131.90 -137.63 -137.36 -137.09 -136.54 -135.99 -135.43 
50 -138.68 -138.41 -138.14 -137.87 -137.60 -137.05 -136.50 -135.94 
75 -139.15 -138.89 -138.62 -13S.35 -138.08 -137.53 -136.99 -136.44 

lOO -139.58 -139.33 -139.06 -138.80 -138.53 -138.00 -137.46 -136.92 
125 -139.97 -139.73 -139.48 -139.22 -138.96 -138.44 -137.91 -137.38 ' 
150 -140.32 -140.10 -139.86 -139.61 -139.37 -138.86 -138.34 -137.82 
175 -140.61 -140.42 -140.21 -139.98 -139.75 -139.26 -138.76 -138.24 
200 -140.86 -140.71 -140.53 -140.32 -140.10 -139.64 -139.15 -138.66 
225 -141.03 -140.96 -140.81 -140.63 -140.43 -140.00 -139.53 -139.06 
250 -141.13 -141.14 -141.05 -140.91 -140.73 -140.34 -139.90 -139.44 
300 -140.92 -141.31 -141.40 -141.36 -141.25 -140.95 -140.58 -140.17 
350 -139.55 -141.03 -141.54 -141.65 -141.65 -141.48 -141.20 -140.84 
400 -140.18 -141.38 -141.76 -141.91 -141.92 -141.74 -141.46 
450 -136.48 -140.79 -141.63 -142.00 -142.25 -142.21 -142.02 
:)00 -139.55 -141.21 -141;91 -142.47 -142.60 142.:52 
550 -137.51 -140.45 -14L60 -142.57 -142.90 -142.94 
600 -134.82 -139.36 -141.09 -142.54 -143.W -143.29 
700 -136.53 -139.49 -142.11 -143.22 -143.72 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVrnol) of aqueous species other than HzO as a function of 
temperature and pressure (see text) - Continued 

Pressure, khar 
T,Ot Sat. 0.5 l.0 1.5 2.0 3.0 4.0 5.0 

HFi' - Continued 

800 -137.48 -141.23 -142.94 -143.76 

900 - 135.44 -140.09 -142.34 -143.45 
1000 -138.89 -141.54 -142.76 

HO; 

25 -16.10 -16.03 -15.93 -15.83 -15;71 -15.46 -15.17 -14.88 
50 -16.22 -16.14 -16.05 -15.95 -15.84 -15.59 -15.32 -15.04 
7S -16.28 -16.22 -16.13 -16.04 -15.93 -15.70 -15.44 -15.17 

100 -16.31 -16.26 -16.18 -16.10 -16.00 -15.78 -15.54 -15.28 
125 -16.30 -16.27 -16.21 -16.13 -16.04 -15.84 -15.61 -15.37 
150 -16.25 -16.24 -16.20 -16.14 -16.07 -15.88 -15.67 -15.44 
175 -16.15 -16.18 -16.16 -16.12 -16.06 -15.91 -15.72 -15~50 

200 -1:>.99 -16.U7 -16.09 -16.08 -16.04 -1.5.91 -1.5.75 -15.55 
225 -15.77 -15.92 -15.99 -16.00 -15.99 -15.90 -15.76 -15.59 
250 -15.45 -15.71 -15.84 -15.90 -15.92 -15.87 -15.76 .;....15.61 

300· -14.42 -15.07 -15.41 -15.58 -15.68 -15.75 -15.72 -15.62 
350 -12.22 -13.95 -14.76 -15.11 -15.32 -.15.54 -15.61 -15.59 
400 -12.48 -13.84 -14.45 -14.82 -15.25 -15.44 -15.51 
450 -8.51 -12.50 -13.56 -14.16 -14.85 -15.20 -15.38 
500 -10.58 -12.39 -13.32 -14.34 -14.88 -15.18 
550 -7.93 -10.90 -12.27 -13.71 -14.47 -14.92 
600 -4.75 -9.10 -11.01 -12.95 -13.97 -14.57 
700 -4.98 -7.93 -11.02 -12.64 -13.61 
800 -4.44 -8.60 -10.88 -12.23 
900 -0.91 -5.88 -8.77 -10.43 

1000 -3.08 -6.44 -8.24 

HPOi1 

25 -260.31 -260.24 -260.16 -260.05 -259.93 -259.65 -259.35 -259.02 
50 -260.06 -260.00 -259.91 -259.82 -259.70 -259.45 -259.17 -258.86 
75 -259.71 -259.67 -259.60 -259.51 -259.42 -259.]9 -258.92 -258.64 

100 -259.28 -259.26 -259.22 -259.15 -259.07 -258.87 -258.63 -258.37 
125 -258.76 -258.78 -258.77 -258.73 -258.67 -258.51 -258.30 -258.06 
150 -258.14 -258.23 -258.26 -258.26 -258.22 -258.10 -257.93 -257.72 
175 -257.42 -257.59 -257.68 -257.72 -257.72 -257.65 -257.52 -257.35 
200 -256.58 -256.86 -257.02 -257.12 -257.16 -257.16 -257.08 -256.94 
225 -255.59 -256.02 -256.28 -256.45 -256.55 -256.63 -256.60 -256.51 
250 -254.41 -255.06 -255.46 -255.71 -255.88 -256.05 -256.09 -256.05 
300 -251.20 -252.67 -253.51 -254.00 -254.34 -254.76 -254.97 -255.05 
350 -245.71 -249.28 -251.12 -251.95 -252.53 -253.27 -253.70 -253.93 
400 -245.47 -248.16 -249.52 -250.42 -251.58 -252.27 -252.71 
450 -237.33 -244.42 -246.62 -247.98 -249.67 -250.69 -251.35 
500 -239.60 -243.l7 -245.15 -247.52 -248.93 -249.85 
550 -233.49 -239.09 -241.90 -245.10 -246.97 -248.20 
600 -226.47 -234.43 -238.21 -242.40 -244.80 -246.36 
700 -224.20 -229.74 -236.12 -239.75 -242.07 
800 -220.40 -228.75 -233.74 -236.87 

900 -210.85 -220.64 -226.90 -230.71 

1000 -212.31 -219.56 -223.65 

H1P04' 

25 -270.14 -269.77 -269.41 -269.05 -268.69 -267.98 -267.26 -266.56 
50 -270.68 -270.30 -269.93 -269.56 -269.20 -268.48 -267.76 -267.05 
75 -271.20 -270.82 -270.45 -270.09 -269.72 -269.01 -268.29 -267.59 

100 -271.72 -271.35 -270.98 -270.62 -270.26 -269.55 -268.84 -268.14 

125 -272.22 -271.87 -271.51 -271.16 -270.8l -270.10 -269.41 -268.71 

150 -272.71 -272.38 -272.04 -271.70 -271.35 -270.67 -269.98 -269.30 

175 -273.18 -272.88 -272.56 -272.23 -271.90 -271.23 -270.56 -269.89 

200 -273.61 -273.36 -273.07 -272.76 -272.45 -271.80 -27L!5 -270.49 
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":~~lJ!'L;'Calculated apparent standard partial molid Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

-.Vtf;:. ~ 

Pressure;kbar 
r;"c Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

H2POi - Continued 

225 -274.00 ,-273.82 -273.56 -273.29 -272.99 -272.38 -271.74 -271.10 
250 -274.32 -274.24 -274.04 -273.80 -273.53 -272.95 -272.34 -271.72 
300 -274.63 -274.93 -274.92 -274.77 -274.57 -274.09 -273.55 -272.97 
3S0 -273.83 -275.24 -275.65 -275.66 -275.56 -275.21 -274.76 -274.24 
400 -275.05 -276.15 -276.42 -276.47 -276.30 -275.96 -275.52 
450' -272.07 -276.27 -277.01 -277.28 -277.35 -277.14 -276.79 
500 -275.80 -277.36 -277.96 -278.34 -278.30 -278.06 
550 -274.57 -277.42 -278.47 -279.26 -279.42 -279.30 
600 -272.76 -277.19 -278.82 -280.10 -280.49 -280.52 
700 -276.23 -219.09 -281.53 -282.47 -282.81 
800 -279.10 -282.67 -284.21 -284:89 
900 -279.22 -283.69 -285.78 -286.73 

1000 -284.78 -287.28 -288.33 

HzP:zo,-2 

25' -480.40 -479.80 -479.21 -478.63 -:-478.07 -476.96 -475.87 -474.79 
.5(1 -481.36 -480.74 -480.14 -479.56 -478.99 -477.86 -476.76 -475.68 
·75 -482.28 -481.67 -481.07 -480.49 -479.92 -478.80 -477.70 -476.62 
100 -483.17 -482.58 -482.00 -481.42 -480.86 -479.75 -478.67 -477.59 
125' -484.03 -483.46 -482.90 -482.34 -481.80 -480.71 -479.64 -478:58 
150 -484.84 -484.32 -48~.7R -48~.25 -482,72 -481.66 -480.61 -479.57 
175 -485.58 -485.13 -484.64 -484.14 -483.63 -482.62 -481.59 -480.57 
WO -486.25 -485.89 -485.46 -485.00 -484.53 -483.56 -482.57 -481.58 
225 -486.82 -486.59 -486.24 -485.84 -485.41 -484.50 -483.55 -482.59 
250 -487.24 -487.21 -486.97 -486.64 -486.26 -485.42 -484.53 -483.60 
300 -487.38 -488.11 -488.24 -488.10 -487.87 -487.22 -486.46 -485.63 
350 -485.26 -488.19 -489.17 -489.35 -489.32 -488.94 -488.35 -487.64 
400 -487.26 -489.60 -490.31 -490.58 -490.57 -490.(9 -489.64 
450 -480.71 -489.24 -490.88 -491.60 -492.06 -491.96 -491.59 
500 -487.67 -490.94 -492.31 -493.41 -493.65 -493.49 
550 -484.55 -490.40 -492.67 -494.58 -495.22 -495.32 
600 -480.23 -489.25 -492.67 -495.56 -496.67 -497.05 
700 -485.84 -491.72 -496.93 -499.15 -500.17 
800 -490.14 -497.63 -501.06 -502.75 
900 -488.71 -497.98 -502.51 -504.75 

1000 -498.40 -503.74 -506.19 

HJl>O: 

25 -273.10 -272.54 -272.00 -271.47 -270.96 -269.96 -268.99 -268.04 
50 -274.07 -273.49 -272.93 -272.39 -271.87 -270.84 -269.85 -268.89 
75 -275.09 -274.49 -273.92 -273.37 -272.84 -271.81 -270.80 -269.83 

100 -276.15 -'275.54 -274.96 -274.41 -273.87 -272.82 -271.81 -270.83 
125 -277.24 -276.62 -276.04 -275.48 -274.93 -273.88 -272.86 -271.87 
150 -278.36 -277.74 ...,277.15 -276.59 -276.04 -274.98 -273.95 -272.96 
175 -279.52 -278.90 -278.30 -277.73 -277.17 -276.11 -275.08 -274.08 
ZOO . -280.71 -280.08 -279.48 -278.90 -278.34 -277.27- -276.24 -275.23 
225 -281.93 -281.30 -280.69 -280.10 -279.54 -278.46 -277.42 -276.41 
250 -283.18 -282.55 -281.93 -281.34 -280.77 -279.68 -278.63 -277.62 
300 -285.80 -285.16 -284.50 -283.88 -283.30 -282.19 -281.13 -280.11 
350 -288.76 -287.95 -287.20 -286.54 -285.94 -284.80 -283.72 -282.69 
400 -'-291.06 -290.04 -289.32 -288.67 -287.50 -286.40 -285.35 
450 -295.14 -293.08 -292.22 -291.52 -290.29 -289.16 -288.09 
500 -300.56 -296.37 -295.26 -294.47 -293.16 -292.00 -290.91 
550 -305.52 -299.96 -298.45 -297.53 -296.12 -294.91 -293.80 
600 -309.94 -303.80 -301.78 -300.69 -299.15 -297.90 -296.75 
700 -317.94 -311.64 -308.81 . -307.30 -305.45 -304.07 -302.86 
800 -325.37 -319.30 -316.04 -314.19 -312.00 -310.49 -309;22 
900 -332;54 -326.73 -323.29 -321.21 -318.75 -317.12 -315.80 

1000 -339.59 -334.01 -330.50 .... 328.28 -325.63 -323.93 -322.59 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcaJ/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text). - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

H:JlzO; 

25 -483.60 -483.01 -482.44 -481.88 -481.33 -480.27 -479.23 -478.21 
50 -484.90 -484.29 -483.71 -483.14 -482.58 -481.50 -480.44 -479.41 
75 -486.26 -485.64 -485.05 -484.47 --483.91 -482.82 -481.76 -480.72 

100 -487.66 -487.04 -486.44 -485.87 -485.31 -484.21 -483.15 -482.11 
125 -489.08 -488.47 -487.88 -487.31 -486.75 -485.66 -484.60 -483.56 
150 -490.54 -489.95 -489.36 -488.79 -488.24 -487.16 -486.10 -485.06 
175 -492.01 -491.44 -490.87 -490.31 -489.76 -488.69 -487.64 -486.61 
200 -493.50 -492.96 -492.41 -491.86 -491.32 -490.26 -489.22 -488.20 
225 -494.98 -494.49 -493.97 -493.44 -492.91 -491.87 -490.84 -489.83 
250 -496.44 -496.03 -495.54 -495.03 -494.52 -493.50 -492.49 -491.49 
300 -499.18 -499.08 -498.71 -498.27 -497.81 -496.85 -495.88 -494.91 
350 -501.13 -501.94 -501.87 -501.55 -501.16 -500.29 -499.38 -498.44 
400 -504.38 -504.94 -504.82 -504.54 -503.80 -502.96 -502.07 
450 -504.50 -507.78 -508.03 -507.92 -507.36 -506.61 -505.79 
500 -510.20 -511.14 -511.28 -510.95 -510.32 -509.57 
550 -512.05 -514.08 -514.59 -514.56 -514.08 -513.41 
600 -513.47 -516.85 -517.84 -518.19 -517.87 -517.30 
700 -522.13 -524.18 -525.45 -525.53 -525.19 
800 -530.56 -532.76 -533.27 -533.16 
900 -537.27 -540.22 -541.12 -541.18 

1000 -547.94 -549.11 -549.25 

HS-

25 2.86 3.10 3.35 3.60 3.86 '4.38 4.90 5.43 
50 2.47 2.72 2.98 3.23 3.49 4.01 4.53 5.06 
75 2.12 2.37 2.62 2.88 3.13 3.64 4.16 4.68 

100 1.80 2.04 2.29 2.54 2.78 3.29 3.80 4.31 
125 1.52 1.74 1.98 2.21 2.45 2.95 3.44 3.95 
150 1.27 1.47 1.69 1.91 2.14 2.62 3.10 3.59 
175 1.07 1.23 1.42 1.63 1.85 2.30 2.77 3.24 
200 0.92 1.03 1.19 1.37 1.57 2.00 2.44 2.91 
225 0.83 0.87 0.99 1.14 1.32 1.71 2.13 2.58 
250 0.83 0.77 0.83 0.94 1.09 1.44- 1.83 2.25 

300 1.22 0.76 0.62 0.63 0.70 0.94 1.26 1.63 
350 2.79 1.21 0.62 0.46 0.42 0.52 0.75 1.05 
400 2.11 0.90 0.47 0.27 0.18 0.29 0.51 
450 5.70 1.59 0.70 0.28 -0.07 0.11 0.01 

500 2.89 1.21 0.46 -0.21 -0.43 -0.43 
550 4.97 2.05 0.85 -0.25 -0.68 -0.81 
600 7.62 3.20 1.44 -0.15 -0.83 -1.12 
700 6.08 3.16 0.4() 0.86 -1.49 

800 5.27 1.40 -0.50 -1.49 
900 7.40 2.67 0.18 -1.11 

1000 3.98 1.05 -0.36 

HSOi' 

25 -126.13 -125.74 -125.36 -124.98 -124.60 -123.85 -123.11 -122.37 
50 -126.97 -126.~6 -126.17 -125.78 -12:5.40 -124.65 -123.90 -123.16 

75 -127.80 -127.40 -127.00 -126.62 -126.23 -125.48 -124.73 -123.99 
100 -128.64 -128.24 -127.85 -127.46 -127.08 -126.33 -125.59 -124.85 
125 -129.47 -129.08 -128.70 -128.32 -127.94 -127.20 -126.47 -125.74 
150 -130.29 -129.92 -129.:>:5 -129.18 -128.82 -128.08 -127.36 -126.64 

175 -131.10 -130.76 -130.41 -130.05 -)29.69 -128.98 -128.26 -127.55 
200 -131.88 -131.59 -131.26 -130.92 -130.58 -129.88 -129.18 -128.48 
225 -132.63 -132.40 -132.10 -131.79 -131.46 -130.79 -130.11 -129.42 
250 -133.32 -133.HS -132.93 -132.6=> - LfLi4 -131.11 -131.0:1 -130.38 

300 -134.42 -134.62 -134.54 -134.34 -134.10 -133.54 -132.94 -132.31 
350 -134.47 -135.73 -136.02 -135.97 -135.82 -135.38 -134.85 -134.27 
400 -136.30 -137.30 -137.49 -137.48 -137.20 -136.77 -136.26 
450 -}34.08 -}38.22 .,-138.87 -13Y.OO -139.00 - 138.69 -138.26 



GIBBS FREE ENERGIES OF FORMATION OF AQUEOUS SPECIES 1471 

I. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) Continued 

Pressure, kbar 
I."C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

HSOj - Continued 

',()O -138.58 -140.02 -140.53 -140.76 -140.60 -140.26 
·, .... 0 -138.20 -140.92 -141.86 -142.46 -142.48 -142.25 
(,()() -137.24 -141.54 -143.04 -144.10 -144.33 -144.23 
/00 -142.28 -145.02 -147.19 -147.92 -148.11 
X(){) -146.81 -150.08 -151.35 -151.83 
'100 148.75 152.90 - 154.67 -155.38 

loon -155.84 -157.96 -158.76 

HSO; 

25 -180.63 -180.22 -179.81 -179.42 -179.02 -178.24 -177.46 -176.69 
50 -181.39 -:-180.96 -180.55 -180.14 -179.74 -178.95 -178.17 -177.40 
75 -182.15 -181.73 "':181.31 -180.91 -180.50 -179.71 -178.93 -178.16 

100 -182.93 -182.51 -182.10 -181.69 -181.29 -180.51 -179.73 -178.96 
125 -183.71 ':'-183.30 -182.90 -182.50 -182.10 -181.33 -180.56 -179.79 
150 -184.49 -184.10 -183.71 -183.32 -182.93 -182.17 -181.41 -180.65 
175 -185.25 -184.90 -184.52 -184.15 -183.77 -183.02 -182.28 -181.53 
200 -186.00 -185.69 -185.34 -184.99 -184.62 -183.90 --183.16 -182.43 

225 -186.72 -186.47 -186.16 -185.82 -185.48 -184.78 -184.07 -183.35 
250 -187.38 -187.22 -186.96 -186.66 -186.34 -185.67 -184.98 -184.28 
300 -188.42 -188.63 -188.53 -188.32 -188.07 -187.49 -186.85 -186.19 
.150 188,41 189.70 189.99 189.93 189.77 IB9.31 18B.76 18B.15 
400 -190.25 -191.26 -191.46 -191.44 -191.14 -190.69 -190.15 
450 -188.03 -192.19 -192.83 -193.03 -192.96 -192.63 -192.18 
500 -192.55 -194.01 -194.52 -194.74 -194.57 -194.22 
550 -192.18 -194.92 -195.88 -196.49 -196.50 -196.26 
600 -191.23 -195.58 -197.10 -198.18 - 198.41 -198.30 
700 -196.42 -199.19 -201.40 -202.15 -202.33 
800 -201.11 -204.44 -205.75 -206.24 
900 -203.22 -207.44 -209.26 -210.00 

1000 -210.59 -212.78 -213.61 

HSO; 

25 -151.78 -151.21 -150.66 -150.12 -149.06 -148.02 -147.01 
50 -153.67 -153.06 -152.48 -151.91 -151.36 -150.28 -149.23 -148.20 
75 -155.01 -154.40 -153.81 -153.24 -152.68 -151.59 -150.54 -149.50 

100 -156.40 ..... 155.79 -155.20 -154.62 -154.06 -152.98 151.92 1'50.88 
125 -157.82 -157.21 -156.63 -156.06 -155.50 -154.42 -153.36 -152.33 
150 -159.27 -158.67 -158.09 -157.53 -156.98 -155.90 -154.85 -153.82 
175 -160.73 -160.16 -159.59 -159.04 -158.49 -157.43 -156.38 -155.36 
200 -162.20 -161.67 -161.12 -160.58 -160.04 -158.99 -157.95 -156.94 
225 -163.67 -163.19 -162.67 -162.14 -161.62 -160.58 -159.56 -158.55 
250 -165.12 -164.71 -164.23 -163.73 -163.22 -162.21 -161.20 -160.21 
300 -167.84 -167.74 -167.38 -166.94 -166.48 -165.53 -164.57 -163.60 
350 -167.76 -170.57 -170.51 -170.19 -169.81 -168.95 -168.04 -167.11 
400 -172.98 -173.55 -173.44 -173.16 -172.43 -171.59 -170.72 
450 -173.06 -176.36 -176.62 -176.52 -175.96 -175.22 -174.40 
500 -178.75 -179.70 -179.85 -179.52 -178.90 -178.16 
550 -180.57 -182.61 -183.13 -183.11 182.63 181.98 
600 -181.95 -185.35 -186.34 -186.70 -186.40 -185.84 
700 -190.55 -192.62 -193.91 -194.00 -193.66 
800 -198.93 -201.15 -201.68 -201.57 
900 205.57 208.54 209.46 209.53 

1000 -216.19 -217.38 -217.53 

25 -6.67 -6.26 -5.85 -5.45 -S.OS -4.27 -3.49 -2.72 
50 -7.47 -7.04 -6.63 -6.22 -5.82 -5.04 -4.26 -3.49 
75 -8.33 -7.90 -7.49 -7.08 -6.68 -5.89 -5.11 -4.35 

100 -9.26 -8.83 -8.41 -8.00 -7.60 -6.81 -6.04 -5.28 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

H2S
o 

- Continued 

125 -10.26 -9.82 -9.40 -8.99 -8.58 -7.79 -7.02 -6.26 
150 -11.30 -10.87 -10.44 -10.03 -9.62 -8.83 -8.06 -7.30 
175 -12.40 -11.97 -11.54 -11.12 -10.72 -9.92 -9.15 -8.39 
200 -13.55 -13.11 -12.68 -12.27 -11.86 -11.06 -10.29 -9.53 
225 -14.74 -14.31 -13.88 -13.45 -13.04 -12.25 -11.47 -10.71 
250 -15.98 -15.55 -15.11 -14.69 -14.28 -13.47 -12.70 -11.93 
300 -18.59 -18.17 -17.71 -17.28 -16.86 -16.05 -15.27 -14.50 
350 -21.45 -20.98 -20.48 -20.03 -19.60 -18.78 -17.99 -17.22 
400 -24.03 -23.41 -22.93 -22.48 -21.64 -20.84 -20.07 
450 -27.61 -26.52 -25.97 -25.50 -24.64 -23.83 -23.05 
500 -31.88 -29.82 -29.17 -28.65 -27.76 -26.93 -26.14 
550 -36.03 -33.35 -32.50 -31.93 -30.99 -30.15 -29.34 
600 -40.00 -37.05 -35.99 -35.34 -34.34 -33.47 -32.65 
700 -47.77 -44.75 -43.31 -42.47 -41.33 -40.41 -39.56 
800 -55.53 -52.61 -50.98 -49.98 -48.69 -47.70 -46.83 
900 -63.39 -60.60 -58.88 -57.78 -56.36 -55.33 -54.43 

1000 -71.41 -68.72 -66.97 -65.81 -64.31 -63.24 -62.33 

HSe-

25 10.50 10.73 10.96 11.20 11.44 11.93 12.44 12.95 
50 10.04 10.27 10.50 10.74 10.99 11.48 11.98 12.48 
75 9.59 9.82 10.05 10.29 10.53 11.01 11.51 12.00 

100 9.16 9.38 9.61 9.84 10.07 10.55 11.03 11.52 
125 8.74 8.95 9.17 9.39 9.61 10.08' 10.55 11.03 
150 8.35 8.54 8.74 8.95 9.16 9.61 10.07 10.53 
175 7.99 8.14 8.32 8.51 8.71 9.14 '9.58 10.04 
200 7.67 7.77 7.92 8.09 8.27 8.67 9.10 9.54 
225 7.39 7.43 7.54 7.68 7.84 8.21 8.61 9.03 
250 7.19 7.13 7.18 7.28 7.42 7.75 8.13 ~t~3 

300 7.13 6.69 6.55 6.56 6.62 6.85 7.16 7.51 
350 ~.20 6.66 6.09 5.94 5.90 5.99 6.21 6.50 
400 7.12 5.87 5.45 5.26 5.17 5.28 5.49 
450 10.35 6.05 5.16 4.74 4.41 4.38 4.49 

500 6.82 5.12 4.37 3.72 3.51 3.52 
550 8.36 5.37 4.17 3.11 2.70 2.58 
600 10.48 5.93 4.16 2.60 1.95 1.68 
700 7.56 <1.58 1.85 0.64 0.05 

800 5.30 1.44 -0.39 -1.32 
900 5.93 1.19 -1.20 -2.41 

1000 0.89 1.91 -3.23 

HSeOj" 

25 -98.34 -97.96 -97.59 -97.22 -96.85 -96.12 -95.39 -94.67 
50 -99.15 -98.76 ~98.38 -98.01 -97.63 -96.89 -96.17 -95.44 

75 -99.98 -99.59 -99.20 -98.83 -98.45 -97.72 -96.99 -96.27 

100 -100.81 -100.42 -100.04 -99.67 -99.30 -98.57 -97.84 -97.13 

125 -101.64 -101.27 -100.90 -100.53 -100.17 -99.44 -98.73 -98.01 
150 102.48 --102.12 -101.76 101.41 101.05 -100.34 -99.63 -98.93 

175 -103.30 -102.98 -102.64 -102.29 101.94 -101.25 -100.56 -99.86 

200 -104.11 -103.82 -103.51 -103.18 -\02.85 -102.18 -101.50 -100.81 

225 -104.88 -}04.66 -104.38 -104.08 -103.76 -103.11 -102.45 -101.78 
250 -105.60 -105.47 -105.24 -104.97 -104.68 104.06 103.42 -102.77 

300 -106.77 -106.99 -106.92 -106.74 106.51 -105.98 -105.39 -104.78 

350 -106.90 -108.18 -108.50 -108.46 -)OR.J2 -107.91 -107.40 -106.85 

400 -108.85 -109.88 -11O~09 -110.09 -109.84 -109.43 -108.94 
450 -106.7:'5 -110.92 111.51) 111.79 -111.76 -111.48 -111.07 

500 -111.40 -112.S7 113.39 -113.65 -113.52 -113.21 

550 -111.15 -113.90 - 114.86 -115.50 -115.55 -115.35 

600 -110.34 -114.67 --116.20 -117.30 -117.56 -117.49 
700 -115.7:) -118.52 -120.74 -121.50 -121.72 
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1~tUJ!: 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
.T.,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

-- ---

HSeO; -- ·Continued 
0~_~'" ' 

800 -120.67 -124.00 -125.32 -125.83 
900· ":"123.02 -127.23 ~129.05 -129.79 

;1000 -130.61 -132.78 -133.62 

HSe04' 

25 -108.10 -107.74 -107.38 -107.02 -106.66 -105.96 -105.25 -104.55 
SO -108.95 -108.58 -108.21 -107.85 -107.49 -106.78 -106.07 -105.37 
75' -109.75 -109.37 . -109.00 -108.64 -108.28 -107.56 -106.86 -106.16 

tOO -110.48 -110.11 -109.75 -109.38 -109.03 -108.32 -107;62 -106.92 
J25 .... 111.17 -110.81 -110.45 -110.10 -109.74 -109.05 -108.35 -107.66 
150 -111.81 -Jl1.47 -111.12 -110.77 -110.43 -109.74 -109.06 -108.38 
175. ;""·112.39 -112.08 -111.75 -111.42 -111.08 -110.41 -109.74 - }()9.07 
200 -112.92 -11.2.65 -112.34 -112.03 -111.71 -111.05 -110.40 -109.74 
225 -113.38 -113.16 -112.89 -112.60 -112.30 -111.67 -111.03 -110.38 
250 -113.75 -113.63 ..,..113.40 -113.14 -112.85 -112.26 -111.64 -111.01 
300' -114.13 114.34 -114.27 -114.10 -113.87 -113.36 -112.79 -112.20 
350 -113:~8 -114.62 -114.92 -114.R9 -114.75 -114.35 -113.Rn -11332 
400 -114.26 -115.27 -115.48 -115.48 -115.23 -114.83 -114.36 
450 -111.06 -115.18 -115.83 ":"116.03 -116.00 -115.72 -115.32 
500 -114.44 -115.88 -116.39 -116.65 -116.51 '-116.20 
550 -112.90 -115.60 -116.54 -117.16 -117.20 --117.00 
600 -110.71 -114.98 -116.47 -117.54 -117.79 -117.71 

.700 -1.13.04 ~115.76 -117.92 ~118.66 -118.85 
800 -114.61 -117.86 ,-119.12 -119.61· 
900 -113.39 -117.51 -119.26 -119.97 

JOOO -117.08 -119.17 . ~ 119.97 

HSiO; 
._-----_.-

25 . -242.30 -242.18 -242.04 -241.89 -241.73 -241.40 -241.05 -240.68 
50 -242.52 -242.40 -242.26 -242.11 -241.96 '""241.63 -241.29 -240.93 
75 ~242.69 -242.57 -242.44 :....242.30 -242.15 -241.83 -241.50 -241.16 

100 .. -242.82 -242.71 -242.58 -242.45 :.....242.31 -242.01 -241.69 -241.35 
125 -242.90 """"'242.81 -242.70 -242.58 -242.44 -242.16 -241.85 -241.53 
150· . -242.94 -242.87 -242.78 -242.67 -242.55 -242.29 -241.99 -241.69 
175 -242.93 -242.90 -242.83 -242.74 -242.64 -242.39 -242.12 -241.83 
200 -242.86 -242.88 .,..242.85 -242.78 -242.70 -242.48 -242.23 -241.96 
225 -242.72 -242.81 -242.83 -242.79 -242.73 -242.55 -242.33 -242.07 
250 -242.50 -242.69 -242.76 "-242.77 -242.73 -242.60 -242.40 -242.17 
300·· -241.64 -242.22 -242.49 -242.61 -242.65 -242.63 -242.51 -242.33 
350 -239.59 -241.27 -242.01 -242.29 -242.45 -242.57 -242.54 -242.44 .. 
400 -239.89 -241.23 -241.78 -242.09 -242.41 -242.51 -242.49 
450 -235.87 -240.02 -241.03 -241.57 -242.14 -242.39 -242.48 
500 -238.20 -239.99 -240.86 -241.77 -242.20 -242.40 
550 -'~5.6'2 -'3KM -239.9.4 -2.41.'26 -241.91 -242.'25 
600 -232.45 -236.92 -238.80 -240.62 -241.52 -242.02 
700 -232.95 -235.95 -238.93 -240.42 -241.27 
800 -232.67 -236.76 -238.90 -240.11 
900 -'229.34 -234_'2& -237.01 -238.53 

1000 -231.72 -234.90 -236.55 

HVO;z 

25 -233.00 -232.80 -232.58 -232.35 -232.12 -231.63 -231.13 -230.61 
50 -233.06 -232.85 -232.64 -232.42 -232.19 -231.71 -231.22 -230.72 
75 -233.03 -232.85 -232.64 -232.43 -232.21 -231.76 -231.28 -230.79 

100 -232.94 -232.78 -232.60 -232.40 -232.20 -231.76 -231.31 -230.84 
125 -232.77 -232.65 -232.50 -232.33 -232.14 -231.74 -231.31 -230.87 
150 -232.52 -232.46 -232.34 -232.20 -232.04 --231.68 -231.29 -230.87 
175 -232.18 -232.19 -232.13 -232.03 -231.91 -231.60 -231.24 -230.84 
200 -231.73 -231.84 -231.85 -231.81 -231.72 -231.47 -231.16 -230.80 

.1 Dhu~ r.hAm_ Ref: Data. Vol. 24. No.4, 1995 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous specif"~ other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

HVO,,2 - Continued 

225 -231.14 -231.40 -231.51 -231.53 -231.49 -231.32 -231.06 -230.74 
250 -230.37 -230.84 -231.08 -231.18 -231.21 -231.13 -230.93 -230.66 
300 -228.01 -229.30 -229.96 -230.29 -230.48 -230.63 -230.59 -230.44 
350 -233.34 -226.79 -228.41 -229.08 -229.51 -229.97 -230.13 -230.13 
400 -223.65 -226.32 -227.52 -228.27 -229.13 -229.55 -229.73 
450 -215.68 -223.42 -225.50 -226.71 -228.10 -228.83 -229.23 
500 -219.37 -222.93 -224.78 -226.84 -227.96 -228.60 
550 -213.91 -219.73 -222.45 -225.35 -226.91 -227.85 
600 -207.43 -215.93 -219.69 -223.59 -225.67 -226.93 
700 -207.31 -213.10 -219.27 -222.56 -224.56 
800 -205.69 -213.97 -218.59 -221.36 
900 -198.18 -208.04 -213.90 -217.31 

1000 -201.97 -208.77 -212.46 

H2VO" 

25 -244.00 -243.66 -243.32 -242.98 -242.65 -241.97 -241.30 -240.63 
50 -244.73 -244.38 -244.03 -243.69 -243.35 -242.67 -242.00 -241.33 
75 -245.46 -245.11 -244.76 -244.42 -244.08 -243.40 -242.73 -242.07 

100 -246.19 -245.85 -245.50 -245.16 -244.83 -244.16 -243.50 -242.83 
125 -246.92 -246.59 -246.26 -245.92 -245.59 -244.93 -244.28 -243.62 
150 -247.64 -247.33 -247.01 -246.69 -246.37 -245.72 -245.08 -244.43 
175 -248.35 -248.07 -247.77 -247.47 -247.15 -246.53 -245.89 -245.26 
200 -249.04 -248.80 -248.53 -248.24 -247.94 -247.34 -246.72 -246.10 
225 -249.69 -249.51 -249.28 -249.01 -248.74 -248.16 -247.56 -246.96 
250 -250.28 -250.20 -250.01 -249.78 -249.53 -248.99 -248.41 -247.82 
300 -251.18 -251.45 -251.43 -251.29 -251.11 -250.65 -250.14 -249.59 
350 -251.01 -252.35 -252.73 -252.74 -252.65 -252.32 -251.88 -251.39 
400 -252.74 -253.83 -254.09 -254.14 -253.98 -253.64 -253.22 
450 -250.32 -254.56 -255.28 -255.55 -255.61 -255.40 -255.07 
500 -254.72 -256.26 -256.84 -257.20 -257.15 -256.92 
550 -254.14 -256.97 -258.00 -258.75 -258.88 -258.76 
600 -252.98 -257.41 -259.00 -260.23 -260.59 -260.60 
700 -257.79 -260.64 -262.99 -263.87 -264.18 
800 -262.07 -265.55 -267.00 -267.61 
900 -263.67 -268.05 -270.01 -270.87 

1000 -270.66 -272.99 -273.96 

Heo 

25 4.66 4.82 4.99 5.16 5.34 5.71 6.08 6.47 
50 4.27 4.44. 4.62 4.79 4.98 5.34 5.72 6.10 
75 3.82 4.00 4.17 4.36 4.54 4.91 5.28 5.66 

100 3.31 3.49 3.68 3.86 4.04 4.42 4.79 5.17 
125 2.75 2.94 3.12 3.31 3.50 3.87 4.25 4.62 
150 2.14 2.33 2.52 2.71 2.90 3.28 3.65 4.03 
175 1.48 1.68 1.87 2.07 2.26 2.64 3.02 3.40 
200 0.78 0.98 1.19 1.38 1.58 1.96 2.34 2.72 
225 0.04 0.25 0.45 0.66 0.86 1.25 1.63 2.m 
250 -0.76 -0.54 -0.32 -0.11 0.10 0.49 0.88 1.26 
300 -2.51 -2.23 -1.98 -1.75 -1.53 -1.l2 -0.72 -0.33 
350 -4.56 -4.14 -3.80 -3.53 -3.30 -2.86 -2.45 -2.04 
400 -6.39 -5.80 -5.47 -5.20 -4.72 -4.29 -3.88 
450 -9.62 -8.02 -7.56 -7.23 -6.70 -6.24 -5.81 
500 -14.17 -10.51 -9.81 -:-9.39 -8.79 -8.30 -7.85 
550 -18.30 -13.32 -12.23 -11.69 -10.99 -10.46 -9.99 

600 -21.94 -16.40 -14.82 -14.12 -13.30 -12.71 -12.22 
700 -28.47 -22.78 -20.42 -19.32 -18.19 -17.49 -16.93 
800 -34.55 -29.08 -26.31 -24.87 -23.43 -22.60 -21.98 
900 -40.46 -35.25 -32.29 -30.64 -28.93 -27.99 -27.32 

1000 -46.33 -41.34 -38.32 -36.53 -34.64 -33.63 -32.95 

J. Phys. Chem. Ref. Data, Vol. 24. No.4. 1995 
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, "ABLE "I •. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallrnol) of aqueous species other than H20 as a function· of 
temperature and pressure (see text) Continued 

Pressure, kbar 
r.De Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Hg+l 

25 39.36 39.15 38.97 38.82 38.69 38.49 38.34 38.21 
SO 39.57 39.35 39.17 39.01 38.87 38.64 38.46 38.32 
75 39.78 39.55 39.36 39.19 39.04 38.80 38.60 38.43 

100 39.98 39.74 39.54 39.36 39.21 38.94 38.73 38.54' 
125 40.18 39.93 39.71 39.52 39.36 39.08 38.85 38.65 
150 40.39 40.11 39.88 39.68 39.50 39.21 38.96 38.75 
175 40.60 40.30 40.05 39.83 39.64 39.32 39.06 38.83 
200 40.83 40.49 40.22 39.98 39.77 39.43 39.15 38.90 
225 41.07 40.70 40.39 40.13 39.90 39.53 39.22 38.97 
250 41.35 40.92 40.57 40.28 40.03 39.62 39.29 39.02 
300 42.04 41.41 40.94 40.59 40.29 39.80 39.41 39.09 
350 42.82 42.06 41.32 40.90 40.55 39.96 39.50 39.12 
400 41.88 41.67 41.22 40.80 40.11 39.57 39.13 
450 .40.47 41.95 41.52 41.06 40.26 39.63 39.11 
500 42.05 41.81 41.32 40.41 39.68 39.09 
550 41.85 42.06 41.59 40.57 39.73 39.05 
500 41.31 42.22 41.86 40.76 39.80 39.03 
700 42.10 42.40 41.?5 AO.03 39.04 
800 42.94 41.96 40.44 39.22 
900 43.56 42.85 41.02 39.58 

1000 43.80 41.66 40.11 

36.71 36.88 37.07 37.26 37.46 37.86 38.28 38.70 
37.08 37.26 37.45 37.64 37.84 38.24 38.65 39.07 

75 37.43 37.61 37.79 37.99 38.18 38.58 38.98 39.40 
100 37.75 37.92 38.10 38.29 38.48 38.88 39.28 39.68 
125 38.04 38.21 38.39 38.57 38.76 39.14 39.53 39.93 
150 38.33 38.48 38.65 38.82 39.00 39.37 39.76 40.15 
175 38.60 38.73 38.89 39.05 39.22 39.58 39.96 40.34 
200 38.87 38.97 39.11 39.26 39.42 39.77 40.13 40.50 
225 39.14 39.21 39.32 39.46 39.61 39.93 40.28 40.64 
250 39.42 39.44 39.53 39.64 39.77 40.08 40.41 40.76 
300 40.08 39.91 39.91 39.97 40.07 40.31 40.60 40.92 
350 40.87 40.46 40.25 40.27 40.32 40.50 40.73 41.01 
400 40.53 40.56 40.53 40.53 40.63 40.81 41.04 
450·· 40.17 40.83 40.76 40.71 40.71 40.83 41.01 
500 41.01 40.96 40.86 40.77 40.80 40.93 
550 41.08 41.13 41.00 40.80 40.75 40.81 
600 40.99 41.26 41.12 40.82 40.67 40.66 
700 41.22 41.31 40.85 40.50 40.33 
800 41.41 40.93 40.33 39.99 
900 41.45 41.01 40.17 39.67 

1000 41.03 39.96 39.39 

Hg(CH3COOt 

25 -54.76 -54.43 -54.11 -53.79 -53.47 -52.83 -52.20 -51.57 
50 -55.32 -54.98 -54.65 -54.32 -54.00 -53.35 -52.72 -52;08 
75 -56.06 -55.71 -55.37 -55.04 -54.71 -54.07 -53.43 -52.80 

100 -56.93 -56.59 -56.25 -55.91 -55.58 -54.93 -54.30 -53.66 
125 -57.94 -57.59 -57.25 -56.92 -56.59 -55.94 -55.30 -54.67 
150 -59.05 -58.71 -58.37 -58.04 -57.71 -57.06 -56.43 -55.80 
175 -60.27 -59.93 -59.60 -59.27 ...,58.94 -58.30 -57.66 -57.04 
200 -61.58 -61.25 -60.92 -60.60 -60.27 -59.63 -59.00 -58.38 
225 -62.97 -62.66 -62.34 -62.02 -61.70 -61.06 -60.43 -59.81 
250 -64.43 -64.15 -63.84 -63.52 -63.21 -62.58 -61.96 -61.34 
300 -67.55 -67.36 -67.07 -66.77 -66.47 -65.86 -65.25 -64.64 
350 -70.85 -70.81 -70.60 -70.32 -70.03 -69.44 -68.85 ~68.25 

400 -74.64 -74.38 -74.12 -73.85 -73.29 -72.72 -72.14 
450 -78.71 -78.40 -78.17 -77.92 -77.40 -76.85 ~76.28 

J. Phvs. Chern. Ref. Data, Vol. 24, ,No.4, 1995 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

T,OC Sat. 0.5 1.0 

500 -82.65 
550 -87.10 
600 -91.76 
700 
800 
900 

1000 

25 -146.58 -145.65 -144.77 
50 -147.80 -146.84 -145.93 
75 -149.39 -148.42 -147.49 

100 -151.29 -150.31 -149.37 
125 -153.47 -152.47 -151.53 
150 -155.88 -154.89 -153.94 
175 -158.52 -157.53 -156.57 
200 -161.37 -160.38 -159.42 
225 -164.40 -163.43 -162.47 
250 -167.61 -166.67 -165.70 
300 -174.52 -173.67 -172.69 
350 -182.04 -181.31 -180.32 
400 -189.56 -188.54 
450 -198.47 -197.30 
500 -208.05 -206.59 
550 -218.02 -216.37 
600 -228.34 -226.61 
700 -250.04 -248.29 
800 -273.10 -271.38 
900 -297.43 -295.74 

1000 -322.92 -321.26 

25 -239.02 -237.43 -235.92 
50 -240.67 -239.02 -237.47 
75 -242.91 -241.24 -239.67 

100 -245.66 -243.98 -242.40 
125 -248.84 -247.16 -245.58 
150 -252.40 -250.74 -249.16 
175 -256.31 -254.68 -253.10 
200 -260.53 -258.94 -257.38 
225 -2(j5.02 -263.50 -261.96 
250 -269.75 -268.34 -266.84 
300 -279.75 -278.75 -277.36 
350 -289.81 -289.89 -288.80 
400 -301.45 -300.98 
450 -311.48 -313.71 
500 -326.75 
550 -~39.89 

600 -353.23 
700 
800 
900 

1000 

25 -161.40 -161.87 -162.28 
50 -160.01 -160.50 -160.93 
75 -158.57 -159.08 -159.53 

100 -157.08 -157.62 -158.09 
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Pressure, kbar 
1.5 2.0 

Hg(CH3COO)"," - Continued 

-82.44 -82.21 
-86.91 -86.71 
-91.58 -91.40 

-IOL50 -101.32 
-111.90 
-123.09 

-143.92 -143.11 
-145.06 -144.22 
-146.61 -145.75 
-148.47 -147.61 
-150.63 -149.76 
-153.03 -152.15 
-155.66 -154.78 
-158.51 -157.63 
-161.55 -160.67 
-164.78 -163.89 
-171.76 -170.87 
-179.38 -178.49 
-187.59 -186.69 
-196.34 -195.42 
-205.59 -204.66 
-215.31 -214.37 
-225.48 -224.51 
-247.05 -246.03 
-270.08 -269.01 
-294.42 -293.31 
-319.93 -318.80 

Hg(CH3COO); 

-234.49 -233.11 
-236.00 -234.58 
-238.18 -236.74 
-240.89 -239.44 
-244.06 -242.61 
-247.64 -246.19 
-251.59 -250.14 
-255.88 -254.43 
-260.48 -259.04 
-265.37 -263.95 
-275.96 -274.58 
-287.51 -286.19 
-299.89 -298.69 
-312.99 -311.96 
-326.71 -325.92 
-340.93 -340.51 
-355.61 -355.66 
-386.45 --387.56 

-421.62 
-457.93 

HO+3 

-162.64 -162.97 
-161.31 -161.67 
-159.93 -160.30 
-158.51 -158.90 

3.0 

-81.73 
-86.27 
-91.00 

-101.00 
-111.63 
-122.85 
-134.63 

-141.53 
-142.60 
-144.11 
-145.95 
-148.09 
-150.48 
-153.10 
-155.93 
-158.97 
-162.19 
-169.16 
-176.77 
-184.96 
-193.69 
-202.92 
-212.61 
-222.74 
-244.20 
-267.14 
-291.40 
-316.87 

-230.46 
-231.86 
-233.98 
-236.67 
-239.82 
-243.40 
-247.35 
-251.65 
-256.27 
-261.20 
-271.88 
-283.58 
-296.19 
-309.63 
-323.83 
-338.72 
-354.24 
-387.06 
-422.04 
-459.09 
-498.15 

-}'63.56 
-162.29 
-160.96 
-159.59 

4.0 5.0 

-81.20 -80.66 
-85.77 -85.25 
-90.54 -90.05 

-100.62 -100.18 
-111.34 -110.96 
-122.64 -122.31 
-134.50 -l34.19 

-140.01 -138.53 
-141.04 -139.53 
-142.53 -141.00 
-144.36 -142.82 
-146.48 -144.93 
-148.87 -147.31 
-151.48 -149.92 
-154.32 -152.75 
-157.35 -155.78 
-160.57 -158.99 
-167.53 -165.95 
-175.13 -173.55 
-183.32 -181.73 
-192.04 -190.45 
-201.26 -199.66 
-210.94 -209.34 
-221.06 -219.45 
-242.51 -240.89 
-265.43 -263.80 
-289.67 -288.03 
-315.13 -313.49 

-227.93 -225.49 
-229.27 -226.76 
-231.35 -228.81 
-234.01 -231.45 
-237.16 -234.58 
-240.73 -238.14 
-244.68 -242.09 
-248.98 -246.40 
-253.61 -251.03 
-258.55 -255.98 
-269.27 -266.72 
-281.02 -278.50 
-293.70 -291.23 
-307.23 -304.82 
-321.54 -319.20 
-336.57 -334.31 
-352.26 -350.09 
-385.46 -383.52 
-420.87 -419.15 
-458.31 -456.76 
-497.64 -496.17 

-164.07 -164.52 
-162.84 -163.34 
-161.55 -162.08 
-160.21 -1(;07(; 



GIBBS FREE ENERGIES OF FORMATION OF AQUEOUS SPECIES 1477 

TABLE 1. Calculated apparent standard partial molal Gibbs free.energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Ho+J - Continued 

125 -155.55 -156.11 -156.61 -157.06 -157.46 -158.19· -158.83 -159.42 
150 -153.96 -154.56 -155.10 -155.57 -156.00 -156.76 -157.44 -158.05 
175 -152.31 -152.97 -153.54 -154.04 -154.50 -155.31 -156.02 -156.66 
200 -150.59 -151.31 -151.94 -152.49 -152.97 -153.83 -154.58 -155.25 
225 -148.79 -149.60 -150.29 -150.89 -151.42 -152.33 -153.12 -153.83 
250 -146.91 -147.82 -148.60 -149.25 -149.82 -150.81 -151.65 -152.39 
300 -142.80 -144.07 -145.08 -145.85 -146.53 -147.69 -148.65 -149.48 
350 -138.77 -139.97 -141.47 '-142.34 -143.12 -144.46 -145.57 -146.52 
400 -138.04 -137.90 -138.76 -139.62 -141.15 -142.42 -143.50 
450 -140.56 -134.57 -135.15 -136.05 -137.75 -139.19 -140.41 
500 -131.85 -131.58 -132.41 -134.26 -135.89 -137.26 
550 -130.17 -128.15 -128.72 -130.67 -132.49 -134.03 
600 -129.68 -124.97 -124.99 -126.96 -128.97 -130.69 
700 -119.78 -117.48 -119.05 -121.50 -123.64 
800 -109.81 -110.41 -113.36 -115.96 
900 -101.58 -101.05 -104.57 -107.61 

1000 -91.25 -95.36 -98.64 

Isoleucine 

25 .-82.20 -80.97 -79.79 -78.65 -77.54 -75.38 -73.28 -71.23 
50 -83.61 -82.38 -81.20 -80.06 -78.96 -76.81 -74.74 -72.71 
75 -85.20 -83.96 -82.78 -81.65 -80.54 -78.40 -76.34 -74.32 

100 -86.95 -85.71 -84.52 -83.39 -82.28 -80.15 -78.09 -76.08 
125 -88.85 ";"87.60 -86.41 -85.27 -84.17 -82.03 -79.98 -77.97 
ISO -90.88 -89.64 -88.44 -87.30 -86.19 -84.05 -82.00 -80.00 
175 -93.06 -91.81 -90.61 -89.46 -88.35 -86.20 -84.14 -82.14 
200 -95.36 -94.11 -92.90 -91.74 -90.62 -88.48 -86.41 -84.41 
225 -97.79 -96.54 -95.31 -94.14 -93.02 -90.86 -88.79 -86.78 
250 -100.34 -99.09 -97.84 -96.66 -95.53 -93.36 -91.28 -89.27 
300 -105.85 -104.58 -103.25 -102.03 -100.87 -98.66 -96.57 -94.54 
350 -112.28 -110.63 -109.12 -107.82 -106.62 -104.36 -102.24 -100.19 
400 -117.54 -115.49 -114.04 -112.76 -110.43 -108.26 -106.19 
450 -126.65 -122.41 -120.69 -119.29 -116.85 -114.62 -112.52 
~OO -138.71 -130.03 -127.78 -126.20 -123.60 -121.30 -119.15 
550 -149.96 -138.42 -135.33 -133.47 -130.66 -128.28 -126.08 
600 -160.22 -147.45 -143.32 -141.11 -138.03 -135.54 -133.29 
100 -179.35 -166.27 -160.42 -157.36 -153.62 -150.88 -148.49 
HOo -197.78 -185.16 -178.44 -174.64 -170.21 -167.19 -164.67 
900 -216.07 -204.02 -196.90 -192.63 -187.63 -184.37 -181.75 

1000 -234.51 -222.93 -215.67 -211.12 -205.73 -202.32 -199.66 

1-

25 -12.41 -11.98 -11.56 -11.14 -10.73 -9.89 -9.07 -8.25 
50 -13.02 -12.58 -12.15 -11.72 -11.30 -10.46 -9.63 -8.80 
75 -13.58 -13.14 -12.71 12.28 -11.86 -11.02 -10.18 -9.35 

100 -14.10 -13.67 -13.24 -12.81 -12.39 -11.55 -10.72 -9.90 
125 -14.57 -14.15 -13.73 -13.31 -12.90 -12.07 -11.25 -10.43 
150 -14.99 -14.59 -14.19 -13.78 -13.37 -12.56 -11.75 -10.94 
175 -15.36 -14.99 -14.61 -14.22 -13.82 -13.03 -12.23 -11.43 
200 -15.67 -15.35 -14.99 -14.62 -14.24 -13.47 -12.69 -11.90 
225 -15.90 -15.65 -15.33 -14.99 -14.63 -13.89 -13.13 -12.36 
250 -16.04 -15.90 -15.63 -15.32 -14.99 -14.28 -13.55 -12.80 
300 -15.92 -16.16 -16.08 -15.87 -15.60 -14.99 -14.32 -13.61 
350 -14.59 -15.95 -16.29 -16.24 -16.07 -15.59 -15.01 -14.36 
400 -15.17 -16.19 -16.40 -16.39 -16.09 -15.61 -15.04 
450 -11.50 -15.64 -16.31 -16.52 -16.46 -16.12 -15.64 
SOO -14.43 -15.92 -16.45 -16.71 -16.53 -16.16 
550 -12.39 -15.17 -16.16 -16.81 -16.84 -16.59 
600 -9.71 -14.08 -15.64 -16.78 -17.04 -16.93 
700 -11.20 -13.99 -16.30 -17.10 -17.31 

J. Phvs. Chern. Ref. Data, Vol. 24,.No. 4,1995 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

r - Continued 

800 -11.88 -15.32 -16.73 -17.27 
900 -9.70 -14.03 -15.98 -16.79 

1000 -12.65 -15.00 -15.92 

13-

25 -12.30 -11.64 -11.00 -10.38 -9.78 -8.60 -7.46 -6.34 
50 -13.74 -13.06 -12.40 -11.77 -11.15 -9.96 -8.79 -7.66 
75 15.21 -14.52 -13.86 -13.22 -12.59 -11.38 -10.21 -9.07 

100 -16.70 -16.01 -15.34 -14.70 -14.07 -12.86 -11.69 -10.54 
125 -18.20 -17.52 -16.85 -16.21 -15.59 -14.37 -13.20 -12.05 
150 -19.72 -19.04 -18.38 -17.75 -17.13 -15.92 -14.75 -13.60 
175 -21.23 -20.58 -19.93 -19.30 -18.69 -17.49 -16.32 -15.18 
200 -22.75 -22.13 -21.50 -20.88 -20.27 -19.08 -17.92 -16.79 
225 -24.25 -23.68 -23.07 -22.46 -21.87 -20.70 -19.55 -18.42 

250 -25.72 -25.22 -24.64 -24.06 -23.48 -22.33 -21.19 -20.07 
300 -28.47 -28.26 -27.79 -27.27 -26.73 -25.63 -24.53 -23.44 
350 -30.47 -31.10 -30.90 -30.48 -30.00 -28.98 -27.94 -26.88 
400 -33.52 -33.89 -33.65 -33.27 -32.37 -31.39 -30.37 
450 -33.84 -36.65 -36.75 -36.52 -35.77 -34.87 -33.91 
500 -39.01 -39.72 -39.73 -39.18 -38.39 -37.49 
550 -40.84 -42.53 -42.86 -42.59 -41.92 -41.10 
OUU -42.25 -45.16 -45.91 -45.9M -4!),4', -44.73 

700 -50.11 -51.83 -52.72 -52.56 -52.02 
800 -S7.70 -S9.43 -S9.65 -S9.32 
900 -63.80 -66.20 -66.77 -66.60 

1000 -73.15 -73.96 -73.M6 

10-

25 -9.20 -9.21 -9.19 -9.15 -9.10 -8.97 -8.81 -8.62 
50 -9.11 -9.12 -9.10 -9.07 -9.03 -8.91 -8.77 -8.60 
75 -8.92 -8.93 -8.93 -8.91 -8.87 -8.77 -8.64 -8.49 

100 -8.64 -8.67 -8.68 -8.66 -8.64 -8.55 -8.44 -8.30 
125 -8.28 -8.34 -8.36 -8.36 -8.34 -8.28 -8.18 -~.O6 

150 -7.85 -7.93 -7.97 -7.99 -7.99 -7.95 -7.87 -7.76 
175 -7.33 -7.45 -7.53 -7.57 -7.58 -7.57 -7.51 -7.42 
200 -6.73 -6.90 -7.01 -7.08 -7.12 -7.14 -7.10 -7.03 
225 -6.03 -6.28 -6.44 -6.54 -6.60 -6.66 -6.66 -6.61 
250 -5.21 -5.56 -5.79 -5.94 -6.03 -6.14 -6.17 -6.15 
300 -3.09 -3.84 -4.29 -4.55 -4.74 -4.96 -5.08 -5.12 
350 0.26 -1.55 -2.48 -2.92 -3.22 -3.61 -3.83 -3.95 
400 1.07 -0.33 -1.02 -1.49 -2.08 -2.44 -2.65 
450 5.98 2.30 1.17 0.48 -0.38 -0.90 -1.23 
500 5.54 3.71 2.70 1.50 0.79 0.33 
550 9.49 6.62 5.20 3.57 2.64 2.03 
600 13.98 9.88 7.96 5.84 4.64 3.87 
700 17.03 14.19 10.97 9.15 8.00 
800 21.04 16.82 14.32 12.77 
900 28.15 23.18 20.06 18.17 

1000 29.81 26.20 24.16 

103" 

25 -30.60 -30.30 -29.99 -29.68 -29.38 -28.76 -28.14 -27.52 
SO -31.29 -30.98 -30.67 -30.36 -30.0S -29.43 -28.81 -28.19 
75 -31.96 -31.65 -31.34 -31.03 -30.72 -30.10 -29.49 -28.88 

100 -32.61 -32.31 -32.00 -31.70 -31.39 -30.78 -30.17 -29.57 
125 -33.24 -32.95 -32.65 -32.35 -32.05 -31.46 -30.86 -30.26 
150 -33.85 -33.58 -33.29 -33.00 -32.71 -32.13 -31.54 -30.95 

175 -34.42 -34.18 -33.92 -33.64 -33.36 -32.80 -32.22 -31.64 
200 -14.96 -34.76 -~4.,,\? -~4.27 -34.01 -1~.46 -32.90 -32.34 
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~;'ULE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

.k;f1, 

Pressure, kbar 
1',oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

10; - Continued 

225 -35.45 -35.31 -35.11 -34.88 -34.64 -34.12 -33.58 -33.03 
250 -35.86 -35.82 -35.67 -35.47 -35.25 -34.77 -34.26 -33.72 
300 -36.37 -36.68 -36.70 -36.60 -36.44 -36.05 -35.59 -35.10 
350 -35.76 -37.15 -37.56 -37.61 -37.55 -37.28 -36.91 -36.48 
400 -37.05 -38.18 -38.49 -38.57 -38.47 -38.20 -37.84 
450 -34.12 -38.40 -39.17 -39.47 -39.59 -39.45 -39.l7 
50(f -38.02 -39.59 -40.21 -40.64 -40.66 -40.48 
550 -36.85 -39.72 -40.79 -41.61 -41.81 -41.75 
600 -35.08 -39.55 -41.18 -42.48 -42.91 -42.98 
700 -38.63 -41.51 -43.94 -44.89 -45.27 
800 '741.54 -45.10 -46.62 -47.30 
900 -41.64 -46.09 -48.13 -49.06 

1000 -47.12 -49.53 -50.57 

IOi 

25 -14.00 -13.39 -12.79 -12.22 -11.65 -10.55 -9.48 -8.43 
50 -15.33 -14.70 -14.09 13.50 -12.Q2 -11.RO -10.71 -Q.65 
75 -16.68 -16.04 -15.42 -14.83 -14.25 -13.12 -12.02 -10.95 

100 -18.04 -17.40 -16.79 -16.19 -15.61 -14.47 -13.38 -12.30 
125 -19.41 -18.78 -18.17 -17.57 -16.99 -15.86 -14.76 -13.69 
150 -20.79 -20.17 -19.56 -18.97 -18.39 -17.27 -]6.18 -15.11 
175 -22.16 -21.56 -20.97 -20.39 -19.81 -18.70 -17.61 -16.55 
200 -23.52 -22.96 -22.38 -21.81 -21.25 -20.15 -19.07 -18.01 
225 -24.86 -24.35 -23.80 -23.24 -22.70 -21.61 -20.55 -19.50 
250 -26.17 -25.73 -25.21 -24.68 -24.15 -23.09 -22.04 -21.00 
300 -28.57 -28.43 -28.03 -27.56 -27.08 -26.07 -25.06 -24.05 
350 -30.14 -30.89 -30.78 -30.42 -30.00 -29.09 -28.13 -27.16 
400 -32.88 -33.38 -33.23 -32.92 -32.12 -31.23 -30.31 
450 -32.58 -35.73 -35.93 -35.78 -35.16 -:1.4.16 -11.50 
500 -37.62 -38.49 -38.59 -38.19 -37.50 -36.71 
550 -38.92 -40.85 -41.30 -41.19 -40.65 -39.94 
600 -39.77 . -43.00 -43.91 -44.18 -43.79 -43.18 
700 -46.95 -48.90 -50.05 -50.05 -49.65 
800 -53.80 -55.85 -56.27 -56.08 
900 -58.89 -61.67 -62.47 -62.45 

1000 -67.64 -68.71 -68.76 

25 -23.40 -23.88 -24.29 -24.66 -25.00 -25.59 -26.11 -26.57 
50 -21.79 -22.29 -22.72 -23.12 -23.47 -24.11 -24.67 -25.18 
75 -20.13 -20.65 -21.10 -21.51 -21.89 -22.56 -23.16 -23.70 

100 -18.42 -18.96 -19.44 -19.87 -20.27 -20.97 -21.60 -22.16 
125 -16.66 -17.23 -17.74 -18.19 -18.61 -19.35 -20.00 -20.60 
150 14.83 -15.46 -16.00 -16.48 -16.92 -17.70 -IK~R -lQ.Ol 
175 -12.95 -13.62 -14.21 -14.73 -15.20 16.02 -16.74 -17.39 
200 11.00 11.74 -12.38 -12.94 -13.44 -14.32 -15.08 -15.76 
225 -8.96 -9.79 -10.50 11.11 -11.65 -12.59 -13.40 -14.12 
250 -6.83 -7.77 -8.57 -9.24 -9.83 -10.84 -11.70 -12.46 
300 -2.23 -3.54 -4.58 ....:5.37 -6.07 -7.25 -8.24 -9.10 
350 2.23 1.05 -0.50 -1.38 -2.19 -3.56 -4.70 -5.68 
400 3.27 3.54 2.68 1.79 0.22 -1.08 -2.20 
450 0.47 7.28 6.75 5.84 4.10 2.61 1.35 
500 10.32 10.76 9.95 8.06 6.39 4.97 
550 12.19 14.61 14.11 12.13 10.27 8.68 
600 12.70 18.16 18.29 16.33 14.27 12.49 
700 23.95 26.68 25.22 22.72 20.52 
800 35.22 34.89 31.89 29.21 
900 44.37 45.32 41.74 38.60 

1000 56.24 52.03 48.65 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure. kbar 
T.oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

K+ 

25 -67.51 -67.39 -67.26 -67.12 -66.97 -66.64 -66.30 -65.95 
50 -68.12 -67.99 -67.86 -67.71 -67.56 -67.24 -66.90 -66.56 
75 -68.73 -68.60 -68.46 -68.32 -68.17 -67.85 -67.51 -67.17 

100 -69.35 -69.22 -69.08 -68.94 -68.79 -68.47 -68.14 -67.80 
125 -69.98 -69.85 -69.71 -69.57 -69.41 -69.10 -68.77 -68.44 
150 -70.61 -70.48 -70.35 -70.20 -70.05 -69.74 -69.42 -69.08 
175 -71.24 -71.12 -70.99 -70.85 -70.70 -70.39 -70.07 -69.74 
200 -71.88 -71.77 -71.64 -71.50 -71.35 -71.05 -70.73 -70.40 
225 -72.52 -72.41 -72.29 -72.15 -72.01 -71.71 -71.40 -71.07 
250 -73.15 -73.06 -72.95 -72.82 -72.68 -72.38 -72.07 -71.75 
300 -74.40 -74.37 -74.27 -74.15 -74.02 -73.74· -73.44 -73.13 
350 -75.59 -75.65 -75.61 -75.50 -75.39 -75.12 -74.83 -74.53 
400 -77.01 -76.95 -76.87 -76.76 -76.52 -76.25 -75.96 
450 -78.33 -78.30 -78.24 -78.15 -77.94 -77.68 -77.40 
500 -79.65 -79.62 -79.55 -79.36 -79.13 -78.86 
550 -80.99 -80.99 -80.95 -80.80 -80.59 -80.34 
600 -82.34 -82.38 -82.36 -82.25 -82.06 -81.83 
700 -85.19 -85.19 -85.15 -85.02 -84.83 
SOO -88.05 -88.06 -8S.00 -87.85 
900 -90.95 -90.99 -90.99 -90.89 

1000 -93.96 -94.p2 -93.93 

KAIO; 

25 -264.38 -264.01 -263.65 -263.30 -262.95 -262.25 -261.56 -260.88 
50 -265.28 -264.90 -264.52 -264.16 -263.80 -263.09 -262.40 -261.71 
75 -266.18 -265.79 -265.41 -265.04 -264.67 -263.96 -263.26 -262.57 

100 -267.09 -266.69 -266.31 -265.93 -265.57 -264.85 -264.14 -263.45 
125 -268.00 -267.60 -267.21 -266.83 -266.46 -265.74 -265.04 -264.34 
150 -268.91 -268.51 -268.12 -267.74 -267.37 -266.64 -265.94 -265.24 
175 -269.83 -269.43 -269.04 -268.65 -268.28 -267.55 -266.84 -266.15 
200 -270.75 -270.35 -269.95 -269.57 -269.20 -268.47 -267.76 -267.06 
225 -271.67 -271.28 -270.88 -270.49 -270.12 -269.38 -268.67 -267.97 
250 -272.60 -272.21 -271.80 -271.42 -271.Q4 -270.30 -269.59 -268.89 
300 -274.45 -274.08 -273.67 -273.28 -272.89 -272.15 -271.44 -270.74 
350 -276.35 -275.99 -275.55 -275.15 -274.76 -274.02 -273.29 -272.59 
400 -277.96 -277.46 -277.04 -276.65 -275.89 -275.16 -274.46 
450 -280.14 -279.40 -278.95 -278.54 --277.77 -277.04 -276.33 
500 -282.61 -281.39 -280.88 -280.4.5 -279.67 -278.93 -278.21 

550 -284.97 -283.44 -282.84 -282.38 -281.57 -280.82 -280.10 
600 -287.20 -285.54 -284.83 -284.33 -283.49 -282.72 -281.99 
700 -291.45 -289.75 -288.85 -288.26 -287.35 -286.55 -285.81 
l:SOO -29'.'4 -293.89 -292.90 -292.22 -291.23 -290.41 -289.6.5 

900 -299.55 -297.96 -296.92 -296.20 -295.14 -294.30 -293.53 
1000 -303.50 -301.97 -300.91 -300.16 -299.06 -298.20 -297.42 

25 -90.01 -89.50 -89.00 -88.51 -88.04 -87.11 -86.21 -85.31 
50 -91.19 -90.66 -90.15 -89.65 -89.16 -88.21 --87.29 -86.39 
75 -92.37 -91.82 -91.30 -90.79 -90.30 -89.34 -88.41 -87.50 

100 -93.54 -92.98 -92.46 -91.94 -91.45 -90.48 -89.55 -88.63 
125 -94.70 -94.15 -93.62 -93.10 -92.60 -91.63 -90.69 -89.77 
150 -95.87 -95.31 -94.78 -94.26 -93.76 -92.78 -91.84 -90.92 
175 -97.03 -96.48 -95.94 -95.42 -94.92 -93.94 -93.00 . -92.07 
200 -98.20 -97.65· -97.11 -96.59 -96.08 -95.10 -94.15 -93.23 
225 -99.36 -98.82 -98.27 -97.75 -97.24 -96.26 -95.31 -94.39 
250 -100.51 -99.99 -99.44 -98.92 -98.41 -97.43 -96.48 -95.55 
300 -102.81 -102.33 -101.79 -101.26 -\00.75 -99.77 -98.81 -97.89 
350 -105.08 -104.69 -104.14 -103.61 -103.\0 -102.11 -101.16 -100.23 
400 -107.05 -106.50 -105.97 -\05.45 -104.46 -103.51 -102.58 
450 -109.44 -108.86 -108.33 -\07.81 -106.82 -IQ5.86 -104.93 

J. Phys. Chem. Ref. Data. Vol. 24. No.4. 1995 
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rABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

-.. "'" 
Pressure. kbar 

T.oC Sat. 0.5 1.0 I.S 2.0 3.0 4.0 5.0 

KBrG - Continued 

500 -111.87 -111.24 -110.70 -110.18 -109.18 -108.22 -107.29 
550 -114.28 -113.62 -113.07 -112.55 -111.55 -110.59 -109.66 
600 -116.69 -116.01 -115.45 -114.93 -113.92 -112.96 -112.03 
700 -121.49 -120.81 -120.23 -119.70 -118.69 -117.72 -116.78 
800 -126.30 -125.62 -125.03 -124.48 -123.46 -122.49 -121.55 
900 -131.10 -130.43 -129.83 -129.28 -128.26 -127.28 -126.34 

1000 -135.91 -135.24 -134.64 -134.09 -133.06 . -J32.09 -131.14 

K(CH3COO)o 

25 -155.42 -154.73 -154.07 -153.43 -152.80 -151.60 -150.43 -149.28 
50 -156.67 -155.95 -155.27 -154.61 -153.97 -152.74 -151.54 -150.38 
75 -158.01 -157.28 -156.59 -155.92 -155.27 -154.02 -152.81 -151.63 

100 -159.44 -158.70 -158.00 -157.33 -156.67 -155.41 -154.19 -153.01 
125 -160.95 -160.21 -159.50 -158.81 -158.16 -156.88 -155.66 -154.47 
150 -162.52 -161.78 -161.06 -160.38 -159.71 -158.44 -157.21 -156.01 
175 -164.16 -163.41 -162.70 -162.01 -161.34 -160.06 -158.83 -157.63 
200 -165.85 -165.11 -164.39 -163.70 -163.03 -161.74 -160.51 -159.31 
225 -167.59 -166.87 -166.14 -165.45 -164.78 -163.49 -162.25 -161.05 
250 -169.38 -168.67 -167.95 -167.25 -166.58 -165.29 -164.04 -162.84 
300 -173.09 -172.45 -171.71 -171.01 -170.33 -169.03 -167.79 -166.58 
350 -176.97 ..:..176.41 -175.66 -174.95 -174.27 -172.97 -171.72 -170.50 
400 -180.58 -179.79 -179.07 -178.38 -177.07 -175.82 -174.60 
450 -185.02 -184.09 -183.35 -182.65 -181.33 -180.07 -178.85 
500 -189.78 -188.56 -187.78 -187.07 -185.74 -184.47 -183.25 
550 -194.60 -193.19 -192.36 -191.63 -190.28 -189.01 -187.78 
600 -199.46 -197.97 -197.07 -196.32 -194.95 193.67 -192.44 
700 -209.39 -207.88 -206.87 -206.06 -204.65 -203.35 -202.11 
800 -219.64 -218.16 -217.09 -216.24 -214.78 -213.46 -212.21 
900 -230.21 -228.77 -227.67 -226.79 -225.29 -223.96 -222.70 

1000 -241.10 -239.68 -238.58 -237.67 -236.15 -234.80 -233.54 

K(CH3COO); 

25 -242.99 -241.66 -240.40 -239.20 -238.03 -235.81 . -233.67 -231.60 
50 -244.64 -243.27 -241.97 -240.73 -239.54 -237.25 -235.06 -232.94 
75 -246.51 -245.12 -243.81 -242.55 -241.34 -239.02 -236.80 -234.66 

100 -248.57 -247.17 -245.85 -244.58 -243.36 -241.03 -238.79 -236.63 
125 -250.79 -249.39 -248.06 -246.79 -245.57 -243.23 -240.98 -238.81 
150 -253.15 -251.76 -250.43 -249.16 -247.94 -245.59 -243.34 -241.16 
175 -255.63 -254.26 -252.94 -251.67 -250.45 -248.11 -245.86 -243.68 
200 -258.21 -256.88 -255.57 -254.31 -253.10 -250.76 -248.51 -246.33 
225 -260.87 -259.61 -258.32 -257.07 -255.86 -253.54 -251.30 -249.12 
250 -263.61 -262.43 -261.17 -259.94 -258.74 -256.43 -254.20 -252.03 
300 -269.14 -268.30 -267.14 -265.97 -264.80 -262.54 -260.34 -258.19 
350 -274.26 -274.33 -273.41 -272.33 -271.22 -269.03 -266.87 -264.75 
400 -280.27 -279.88 -278.97 -277.95 -275.86 -273.76 -271.67 
450 -284.55 -286.42 -285.82 -284.94 -282.99 -280.96 -278.93 
500 -292.85 -292.81 -292.15 -290.39 -288.46 -286.48 
550 -299.03 -299.90 -299.54 -298.03 -296.22 -294.31 
600 -305.06 -307.06 -307.09 -305.89 -304.22 -302.39 
700 -321.72 -322.64 -322.21 -320.86 -319.22 
800 -338.93 -339.27 -338.28 -336.82 
900 -356.13 -357.09 -356.42 -355~11 

1000 -375.71 -375.27 -374.02 

KCl
o 

25 -96.50 -96.03 -95.57 -95.13 -94.69 -93.84 -93.00 -92.17 
50 -97.49 -97.00 -96.53 -96.07 -95.62 -94.75 -93.90 -93.06 
75 -98.48 -97.99 -97.51 -97.04 -96.59 -95.71 -94.85 -94.00 

100 -99.49 -98.98 -98.50 -98.03 -97.57 -96.68 -95.82 -94.97 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

- Continued 

125 -100.49 -99.99 -99.50 -99.02 -98.56 -97.67 -96.80 -95.95 
150 -101.50 -100.99 -100.50 -100.02 -99.56 ....:.98.66 -97.79 -96.94 
17~ -102.50 -}02.00 -101.50 -101.02 -100.56 -99.66 -98.78 -97.93 
200 -103.51 -103.00 -102.51 -102.03 -101.56 -100.66 -99.78 -98.93 
225 -104.51 -104.01 -103.51 -103.03 -102.56 -101.66 -100.78 -99.92 
250 -105.51 -105.02 -104.52 -104.04 -103.57 -102.66 -101.78 -100.92 
300 -107.49 -107.04 -106.53 -106.05 -105.57 -104.66 -103.78 -102.92 
350 -109.48 -109.08 -108.55 -108.06 -107.58 -106.66 -105.78 -104.92 
400 -111.14 -110.58 -110.07 -109.59 -108.67 -107.78 -106.91 
450 -113.32 -112.62 -112.09 -111.60 -110.67 -109.78 -108.91 
500 -115.67 114.68 -114.12 -113.62 -112.67 -111.77 -110.90 
550 ':"'117.95 -116.77 -116.15 -115.63 -114.67 -113.77 -112.89 
600 -120.14 -118.88 -118.20 -117.65 -116.68 -115.76 -114.88 
700 -124.38 -123.10 -122.30 -121.70 -120.68 -119.75 -118.86 
800 -12~:!.~U 127.2!) -126.40 -12!).7~ -124.0M -123.7:5 -122.83 
900 -132.55 -131.34 -130.46 -129.78 -128.67 -127.71 -126.80 

1000 -136.56 -135.37 -134.48 -133.78 -132.65 -131.68 -130.77 

KHSO: 

25 -246.55 -245.93 -245.33 -244.76 -244.19 -243.10 -242.03 -240.99 
50 -248.00 -247.35 -246.74 -246.14 -245.57 -244.45 -243.36 -242.30 
75 -249.51 -248.85 -248.22 -247.62 -247.03 -245.90 -244.80 -243.73 

100 -251.07 -250.41 -249.78 -249.17 -248.57 -247.43 -246.33 -245.25 
125 -252.69 -252.02 -251.38 -250.77 -250.17 -249.02 ' -247.91 -246.83 
150 -254.35 -253.68 -253.04 -252.42 -251.83 -250.67 -249.56 -248.47 
175 -256.06 -255.39 -254.75 -254.13 -253.52 -252.37 -251.25 -250.16 
200 -257.80 -257.14 -256.49 -255.87 -255.27 -254.11 -252.99 -251.90 
225 -259.57 -258.93 -258.28 -257.65 -257.05 -255.89 -254.76 -253.67 
250 -261.38 -260.75 -260.10 -259.47 -258.87 -257.70 -256.58 -255.49 
300 -265.07 ~264.50 -263.85 -263.22 -262.61 -261.45 -260.:32 -2:;9.22 
350 -268.84 -268.38 -267.73 -267.10 -266.49 -265.32 -264.19 -263.09 
400 -272.38 -271.72 -271.09 -270.48 -269.31 -268.18 -267.08 
450 -276.48 -275.82 -275.19 -274.58 -273.40 -272.27 -271.17 
.500 -ZMU.7U -2~U.U2 -27'::1.3'::1 -27~:'~ -277.60 -216.47 -2TJ.37 

550 -285.00 -284.32 -283.68 -283.07 -281.89 -280.76 -279.65 
600 -289.39 -288.70 -288.06 -287.45 -286.27 -285.13 -284.03 
700 -298.40 -297.71 -297.07 -296.45 -295.27 -294.13 -293.03 
800 -307.70 -307.01 -306.36 -305.74 -304.56 -303.42 -302.32 
900 -317.26 -316.58 -315.93 -315.31 -314.12 -312.98 -311.88 

1000 -327.07 -326.38 -325.73 -325.11 -323.92 -322.78 :-321.68 

Kt 

25 -77.74 -77.09 -76.46 -75.86 -75.27 -74.13 -73.02 -71.93 
50 -78.98 -78.30 -77.66 -77.04 -76.43 -75.26 -74.13 -73:03 
7':> -80.21 -79.53 -78.87 -78.24 -77.62 -70.44 -":>.30 -74.18 

100 -81.45 -80.75 -80.09 -79.45 -78.83 -77.63 -76.48 -75.36 
125 -82.68 -81.98 -81.31 -80.67 -80.04 -78.84 -77.68 -76.56 
150 -83.91 -83.21 -82.54 -81.89 -81.27 -80.06 -78.90 -77.76 
175 -85.15 -84.45 -83.77 -83.12 -82.49 -81.28 -8U.12 -18.98 
200 -86.38 -85.69 -85.01 -84.36 -83.73 -82.51 -81.34 -80.21 
225 -87.61 -86.93 -86.25 -85.60 -84.96 -83.75 -82.57 -81.44 
250 -88.84 -88.18 -87.49 -86.84 -86.21 -84.99 -83.81 -82.67 
300 -91.27 -90.68 -89.99 -89.33 -88.70 -87.48 -86.30 -85.15 
350 -93.68 -93.19 -92.50 -91.84 -91.21 -89.98 -88.80 -87.65 
400 -95.72 -95.03 -94.36 -93.72 -92.49 -91.31 -90.17 
450 -98.29 -97.56 -96.90 -96.25 -95.02 -93.84 -92.69 
500 -100.89 -100.11 -99.44 -98.80 -97.56 -96.37 -95.22 
550 -103.48 -102.68 -101.99 -101.35 -100.11 -98.92 -97.77 
600 -106.07 -105.25 -104.56 -103.91 -102.66 -101.48 -100.32 
700 -111.25 -110.43 -109.72 -109.05 -107.80 -106.61 -105.45 

J. Phvs. Chem, RAf. n::llt::ll V,.,.I ~A td" d 0400J: 
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lAblJ\ 1. Calculated apparent 'standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
r.oc Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Kt - Continued 

MOO -116.45 -115.63 -114.90 -114.23 -112.97 -111.77 -110.62 
900 -121.65 -120.84 -120.11 -119.43 -118.17 -116.97 -115.81 

1000 -126.88 -126.07 -125.34 -124.66 -123.38 -122.18 -121.02 

KOHo 

25 -103.88 -103.70 -103.52 -103.34 -103.15 -102.76 -102.36 -101.96 
.')0 -104.58 -104.40 -104.21 -104.02 -103.83 -103.44 -103.04 -102.64 
75 -105.28 -105.09 -104.90 -104.71 -104.52 -104.12 -103.73 -103.33 

100 -105.98 -105.79 -105.60 -105.41 -lO5.21 -104.82 -104.42 -104.03 
125 -106.69 -106.49 -106.30 -106.10 -105.91 -105.51 -105.12 -104.72 
150 -107.39 -107.20 -107.00 -106.80 -106.61 -106.21 -105.82 -105.42 
175 -108.10 -107.90 -107.70 -107.50 -107.31 -106.91 -106.52 -106.12 
200 -108.80 -108.61 -108.41 -108.21 -108.01 -107.6] -107.22 -106.82 
225 -109.51 -109.31 -109.11 -108.91 -108.71 -108.31 -107.92 -107.52 
250 -110.22 -110.02 -109.82 -109.61 -109.41 -109.01 -108.62 -108.22 
300 -111.64 -111.45 -111.23 -111.02 -110.82 -110.42 -110.02 -109.62 
350 -113.12 -112.89 -112.66 -112.44 -112.23 -111.82 -111.42 -111.02 
400 -114.39 -114.10 -113.87 -113.65 -113.23 -112.82 -112.42 
450 -116.10 -115.57 -115.30 -115.07 -114.64 -114.23 -113.82 
500 -118.09 -117.08 -116.75 -116.50 -116.06 -115.64 -115.23 
550 -119.97 -118.64 -118.23 -117.94 -117.47 -117.04 -116.63 
600 -121.71 -120.24 -119.72 -119.40 -118.90 -118.46 -118.04 
700 -124.95 -123.45 -122.74 -122.33 -121.76 -121.29 -120.85 
800 -128.02 -126.58 -125.77 -125.27 -124.63 -124.13 -123.68 
900 -130.99 -129.60 -128.75 -128.21 -127.50 -126.97 -126.51 

1000 -133.89 -132.56 -131.69 -131.12 -130.36 -129.82 -129.36 

KSO; 

25 -246.64 -246.30 -245.97 -245.63 -245.30 -244.63 -243.96 -243.30 
50 -247.51 -247.16 -246.81 -246.47 -246.13 -245.46 -244.79 -244.13 
75 -248.36 -248.01 -247.66 -247.32 -246.98 -246.31 -245.65 -244.99 

100 -249.20 -248.8:5 -248.:51 -248.17 -247.84 -247.17 -246.::)1 -24:5.86 
125 -250.02 -249.69 -249.35 -249.02 -248.69 -248.04 -247.38 -246.73 
150 -250.83 -250.51 -250.19 -249.87 -249.55 -248.90 -248.26 -247.62 
175 -251.61 -251.32 -251.02 -250.71 -250.40 -249.77 -249.14 -248.51 
200 -252.36 -252.11 -2':)1.84 -2':>1.:>:> -2:>1.2" -2.50.04 -25U.U2 -24~.4U 

225 -253.07 -252.88 -252.64 -252.37 -252.09 -251.51 -250.91 -250.30 
250 -253.72 -253.62 -253.42 -253.18 -252.92 -252.37 -251.79 -251.20 
300 -254.71 -254.94 -254.91 -254.75 -254.55 -254.09 -253.56 -253.{)1 
3,:)0 -2~4.6~ -2~~.1J2 -2~6.2~ -2;6.24 -2:56.13 -2~:5.71S -255.33 -2:54.1S3 
400 -256.32 -257.36 -257.60 -257.63 -257.43 -257.07 -256.64 
450 -253.94 ~258.11 -258.79 -259.02 -259.04 -258.80 -258.44 
500 -258.27 -259.74 -260.28 -260.58 -260.49 -260.23 
JSO -2':i1.67 -260.41 -261.::HS -262.U6 -262.1:; -261.99 
600 -256.49 -260.80 -262.33 -263.46 -263.75 -263.72 
700 -261.04 -263.80 -266.02 -266.81 -267.05 
800 -265.01 -268.32 -269.65 -270.18 
900 -266.32 -27U.51 -272.32 -2"13.09 

1000 -272.77 -274.93 -275.78 

25 3.55 3.95 4.33 4.71 5.09 5.82 6.55 7.26 
50 3.12 3.53 3.93 4.32 4.70 5.45 6.19 6.91 
75 2.59 3.01 '3.42 3.82 4.21 4.97 5.71 6.43 

100 1.98 2.41 2.82 3.22 3.62 4.38 5.13 5.86 
125 1.29 1.73 2.15 2.55 2.95 3.72 4.47 5.20 
150 0.54 0.98 1.40 1.81 2.21 2.99 3.74 4.48 
175 -0.29 0.16 0.59 1.00 1.41 2.19 2.95 3.69 
200 -1.17 -0.72 -0.28 0.14 0.54 1.33 2.09 2.84 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Kro - Continued 

225 -2.12 -1.66 -1.22 -0.79 -0.38 0.42 1.18 1.93 
250 -3.12 -2.66 -2.20 -1.77 -1.35 -0.55 0.22 0.97 
300 -5.34 -4.84 -4.35 -3.89 -3.46 -2.63 -1.85 -1.09 
350 -8.00 -7.29 -6.70 -6.21 -5.75 -4.90 -4.10 -3.33 
400 -10.16 -9.30 -8.73 -8.23 -7.34 -6.52 -5.73 
450 -14.10 -12.16 -11.45 -10.90 -9.95 -9.10 -8.29 
500 -19.50 -15.35 -14.38 -13.73 -12.71 -11.82 -10.99 
550 -24.49 -18.92 -17.53 -16.75 -15.62 -14.68 -13.83 
600 -28.97 -22.79 -20.89 -19.93 -18.67 -17.68 -16.80 
700 -37.23 -30.89 -28.14 -26.76 -25.16 -24.05 -23.10 
800 -45.10 -39.00 -35.80 -34.06 -32.12 -30.87 -29.86 
900 -52.88 -47.05 -43.67 -41.68 -39.46 -38.09 -37.03 

1000 -60.70 -55.11 -51.65 -49.53 -47.11 -45.66 -44.58 

Leucine 

25 -82.00 -80.75 -79.55 -78.38 -77.25 -75.05 -72.91 -70.82 
50 -&3.39 -R2.13 -RO.93 -79.77 -7R.114 -711.45 -74.34 -72.27 
75 -84.95 -83.69 -82.48 -81.33 -80.20 -78.02 -75.92 -73.87 

100 -86.68 -85.42 -84.21 -83.05 -81.92 -79.75 -77.65 -75.61 
125 -88.57 -87.30 -86.09 -84.92 -83.80 -81.62 -79.53 -77.49 
150 -90.60 -89.33 -88.11 -86.94 -85.82 -83.64 -81.54 -79.50 
175 -92.77 -91.50 -90.27 -89.10 -87.97 -85.79 -83.69 -81.65 
200 -95.07 -93.80 -92.56 -91.39 -90.25 -88.06 -85.96 -83.92 
225 -97.50 -96.23 -94.98 -93.79 -92.65 -90.45 . -88.35 -86.30 
250 -100.05 -98.79 -97.52 -96.32 -95.17 -92.96 -90.85 -88.80 
300 -105.59 -104.30 -102.96 -101.72 -100.54 -98.30 -96.17 -94.11 

350 -112.01 -110.38 -108.87 -107.55 -106.33 -104.04 -101.88 -99.80 

400 -117.31 -115.27 -113.82 -112.53 -110.17 -107.96 -105.86 
450 -126.38 -122.25 -120.52 -119.12 -116.65 -114.~9 -111.26 

500 -138.29 -129.90 -127.67 -126.09 -123.47 -121.15 -118.97 
550 -149.44 -138.32 -135.29 -133.44 -130.62 -128.21 -125.99 
600 -159.66 -147.37 -143.35 -}41.16 -138.09 -135.57 -133.30 
700 -17stR4 -lnn.25 -lnO.59 -157.59 -153.88 -\51.12 -148.72 
800 -197.42 -185.28 -178.77 -175.07 -170.70 -167.68 -165.15 

900 -215.94 -204.32 -197.44 -193.29 -188.37 -185.13 -182.50 

1000 -234.64 -223.49 -216.47 -212.05 -206.76 -203.36 -200.70 

La+3 

25 -164.00 -164.43 -164.81 -165.15 -165.45 -165.99 -166.46 -166.87 

50 -162.66 -163.12 -163.51 -163.87 -164.19 -164.76 -165.27 -165.72 

75 -161.27 -161.74 -162.15 -162.52 -162.86 -163.47 -164.00 -164.49 

100 -159.83 -160.32 -160.75 -161.14 -161.50 -162.13 -162.69 -163.20 

125 -158.34 -158.85 -159.31 -159.72 -160.09 -160.75 -161.34 -161.87 
150 -156.78 -157.34 -157.83 -15&.'26 -15&.65 -159.35 -159.9n -\60.52 
175 -155.17 -155.78 -156.30 -156.76 -157.18 -157.92 -158.56 -159.14 

200 -153.50 -154.16 -154.73 -155.23 -155.68 -156.46 -157.14 -157.75 

225 -151.74 -152.48 -153.11 -153.65 -}54.14 -154.97 -155.69 156.33 
250 -149.90 -150.73 -151.44 -152.04 -152.56 -153.46 -154_" -154.90 
300 -145.88 -147.05 -147.98 -148.69 -149.31 -150.35 -151.23 -151.99 

350 -141.79 -143.01 -144.40 -145.20 -145.92 -147.14 -148.15 -149.01 

400 -140.72 -140.80 -141.63 -142.43 -143.83 -144.98 -145.96 

450 -141.80 -137.35 -138.00 -138.85 -140.42 -141.74 -142.85 

500 -134.33 -134.35 . -135.19 -136.92 -138.41 -139.66 

550 -132.07 -130.78 -131.44 -133.31 -134.98 -136.38 

600 -130.68 -127.37 -127.64 -129.57 -131.43 -133.00 

700 -121.40 -119.89 -121.62 -123.91 -125.87 

800 -111.92 -112.97 -115.75 -118.13 

900 -103.45 -103.66 -106.98 -109.76 

1000 -93.94 -97.81 -100.80 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3;0 4.0 5.0 

Li+ 

25 -69.93 -69.94 -69.93 -69.91 -69.89 -69.82 -69.73 -69.64 
50 -70.02 -70.02 -70.02 -70.02 -70.00 -69.96 -69.90 -69.84 
75 -70.12 -70.14 -70.15 -70.14 -70.14 -70.11 -70.08 -70.03 

100 -70.26 -70.28 -70.29 -70.30 -70.29 -70.28 -70.26 -70.23 
125 -70.41 -70.44 -70.46 -70.47 -70.47 -70.47 -70.46 -70.44 
150 -70.58 -70.62 -70.64 -70.66 :-70.67 -70.69 -70.68 -70.67 
175 -70.77 -70.81 -70.85 -70.88 -70.89 -70.92 -70.92 -70.92 
200 -70.96 -71.02 -71.07 -71.11 -71.13 -71.17 -71.19 -71.19 
225 -71.16 -71.24 -71.31 -71.35 -71.39 -71.43 -71.46 -71.48 
250 -71.36 -71.47 -71.55 -71.61 -71.65 -71.72 -71.76 -71.79 
300 -71.74 -71.94 -72.08 -72.16 -72.23 -72.33 -72.40 -12.4:5 

350 -72.09 -72.40 -72.65 -72.76 -72.86 -73.00 -73.10 -73.18 
400 -73.19 -73.27 -73.41 -73.53 -73.72 -73.86 -73.96 
450 -74.40 -73.95 -74.09 -74.24 -74.48 -74.66 -74.80 
500 -74.71 -74.82 -74.99 -75.28 -75.51 -75.68 

550 -75.60 -75.58 -75.76 -7Q.l2 -76.39 -76.59 
600 -76.62 -76.41 -76.57 -76.97 -77.30 -77.54 
700 -78.30 -78.26 -78.72 -79.17 -79.51 
800 -80.07 -80.51 -81.09 -81.53 
900 -81.95 -82.32 -83.05 -83.58 

1000 -84.22 -85.07 -85.66 

Li(CH3COO)o 

25 -158.61 -158.04 -157.50 -156.97 -156.45 -155.45 -154.46 -153.50 
50 -159.18 -158.59 -158.03 -157.49 -156.96 -155.93 -154.93 -153.95 
75 -159.89 -159.30 -158.72 -158.17 -157.63 -156.59 -155.58 -154.59 

100 -160.73 -160.12 -159.54 -158.98 -158.44 -157.39 -156.37 -155.38 
125 -161.67 -161.06 -160.47 -159.91 -159.36 -158.31 -157.29 -156.29 
150 -162.70 -162.09 -161.51 -160.94 -160.39 -159.33 -158.30 -157.30 
175 -163.83 -163.22 -162.63 -162.06 -161.51 -160.44 -159.41 -158.41 
200 -165.04 -164.43 -163.84 -163.27 -162.71 -161.64 -160.61 -159.61 
225 -166.32 -165.72 -165.13 -164.55 -164.00 -162.92 -161.89 -160.89 
250 -167.67 -167.09 -166.49 -165.91 -165.36 -164.28 -163.25 -162.24 
300 -170.57 -170.03 -169.43 -168.85 -168.29 -167.21 -166.17 -165.16 
350 -173.72 -173.24 -172.62 -172.04 -171.47 -170.39 -169.34 -168.33 
400 -176.72 -176.06 -175.47 -174.90 -173.80 -172.76 -171.74 
450 -180.54 -179.74 -179.12 -178.54 -177.44 -176.39 -175.37 
500 -184.72 -183.63 -182.98 -182.39 -181.28 -180.22 -179.20 
550 -189.03 -187.75 -187.04 -186.43 -185.30 -184.24 -183.21 . 
600 -193.42 -192.06 -191.28 -190.65 -189.51 -188.43 -187.40 
700 -202.55 -201.17 -200.28 -199.59 -198.40 -197.31 -196.27 
800 -212.17 -210.82 -209.87 -209.13 -207.90 -206.79 -205.74 
900 -222.26 -220.95 -219.97 -219.20 -217.93 -216.81 -215.75 

1000 -232.80 -231.51 -230.53 -229.74 -228.44 -227.31 -226.25 

Li(CH3COO)i 

25 -246.81 -245.62 -244.49 -243.41 -242.36 -240.35 -238.42 -236.54 
50 -247.63 -246.41 -245.25 -244.14 -243.06 -241.00 -239.02 -237.10 
75 -248.76 -247.52 -246.35 -245.22 -244.14 -242.05 -240.05 -238.11 

100 -250.14 -248.90 -247.72 -246.59 -245.50 -243.41 -241.39 -239.44 
125 -251.74 -250.51 -249.33 -248.20 -247.11 -245.02 -243.00 -241.04 
150 -253.53 -252.31 -251.15 -250.03 -248.94 -246.85 -244.84 -242.88 
175 -255.47 -254.30 -253.15 -252.04 -250.96 -248.88 -246.88 -244.92 
200 -257.56 -256.44 -255.32 -254.22 -253.16 -251.10 -249.10 -247.16 
225 -259.76 -258.72 -257.63 -256.57 -255.52 -253.48 -251.50 -249.57 
250 -262.05 -261.13 -260.09 -259.05 -258.03 -256.02 -254.06 -252.15 
300 -266.69 -266.22 -265.36 -264.41 -263.45 -261.53 -259.63 -257.75 
350 -270.69 -271.47 -271.01 -270.21 -269.35 -267.55 -265.73 -263.90 
400 -276.67 -276.91 -276.37 -275.66 -274.03 -272.31 -270.55 
450 -279.50 -282.88 -282.80 -282.30 -280.91 -279.31 -277.64 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Li(CH3COO)i - Continued 

500 -288.67 -289.41 -289.23 -288.14 -286.71 -285.14 
550 -294.08 -296.12 -296.38 -295.69 -294.45 -293.00 
600 -299.26 -302.89 -303."13 -303.52 -302.50 -30I.l9 
700 -316.92 -319.00 -319.93 -319.45 -318.44 
800 -335.23 -337.30 -337.40 -336.70 
900 -352.68 -355.64 -35G.27 ~355.84 

1000 -375.06 -376.08 -375.75 

LiCl
o 

25 -99.25 -98.92 -98.59 -98.27 -97.94 -97.31 -96.67 -96.05 
50 -99.60 -99.25 -98.91 -98.58 -98.25 -97.60 -96.97 -96.33 
75 -99.99 -99.63 -99.29 -98.95 -98.61 -97.96 -97.32 -96.68 

100 -}00.41 -100.05 -99.69 -99.35 -99.02 -98.36 -97.71 -97.07 
125 -100.86 -100.49 -100.14 -99.79 -99.45 -98.79 -98.14 -97.50 
ISO -101.34 -100.97 -100.61 -100.26 -99.92 -99.25 -98.60 -97.96 
175 -101.85 -101.48 -101.12 -100.76 -100.42 -99.75 -99.10 -98.45 
200 -102.39 -102.02 -101.65 -101.29 -100.95 -'-100.27 -99.61 -98.97 
225 -102.96 -102.58 -102.21 -101.85 -101.50 -100.82 -100.16 -99.51 
250 -103.55 -103.18 - 102.79 -102.43 -lO2.07 -101.39 -100.72 -100.08 
300 -104.84 -104.45 -104.04 -103.66 -103.30 -102.60 -101.93 -101.27 
350 -106.38 -105.86 -105.39 -104.99 -104.61 -103.89 -103.21 -102.55 
400 -107.51 -106.87 -106.41 -106.01 -105.26 -104.57 -103.90 
450 -109.85 -108.48 -107.94 -107.49 -106.71 -106.00 -105.31 
500 -113.11 -110.29 -109.57 -109.07 -108.24 -107.5Q -106.80 
550 -116.07 -112.32 -111.32 -110.73 - 109.83 -109.06 -108.35 
600 -118.67 -114 . .52 -113.19 -112.48 -11l,49 -110.G9 -109.95 

700 -123.34 -119.09 -117.20 -116.21 -115.01 -114.12 -113.34 
800 -127.68 -123.58 -121.40 -120.17 -118.74 - Il7.76 -116.94 
900 -131.87 -127.95 -125.65 -124.26 -122.64 -121.59 -120.73 

1000 -136.02 -132.26 -129.91 -128.43 -126.69 -125.58 -124.71 

Lu+3 

25 -159.40 -159.91 -160.35 -}60.75 -161.12 -161.76 -162.32 -162.83 
SO -157.79 -158.32 -158.79 -159.21 -159.59 -160.28 -160.89 -161.45 
75 -156.13 -156.68 -157.17 -157.61 -158.01 -158.74 -159.38 -159.97 

100 -154.43 -155.00 -155.51 -155.97 -156.39 -157.15 -157.83 -158.45 
125 -152.67 -153.28 -153.82 -154.30 -154.74 -155.54 -156.24 -156.89 
ISO -150.86 -151.52 -152.09 -152.60 -153.06 -153.90 -154.63 -155.31 
175 -148.99 -149.70 -150.31 -150.86 -151.35 -152.23 -153.00 -153.70 
200 -147.06 -147.83 -148.50 -149.08 -149.61 -150.54 -}51.35 -152.09 
225 -145.04 -145.89 -146.63 -147.27 -147.84 -148.83 -149.69 -150.45 
25U -142.~3 -143.~U -J44.72 -}4,.42 -146.U3 -147.09 -148.00 -148.81 

300 -138.38 .... 139.71 -140.77 - 141.59 -t42.31 -143.54 -144.58 -145.48 
350 -133.96 -135.18 -136.74 -137.65 -138.48 -139.90 -141.08 -142.10 
400 -132.93 -132.75 -133.64 -134.55 -136.16 -137.51 -138.66 
450 -135.46 -l29.03 -129.62 -130.55 -132.34 -133.86 -135.16 
500 -125.98 -125.65 -126.50 -128.43 -130.14 -131.60 
550 -124.05 -121.83 -122.39 -124.42 -126.32 -127.95 
600 -123.41 -}18.30 -118.26 -120.29 -122.39 -124.20 
700 -112.49 -109.97 -111.54 -114.08 -116.31 
800 -101.53 -102.04 -105.08 -107.78 
900 -92.52 -91.80 -95.42 -98.57 

1000 -81.11 -85.33 -88.73 

Methanamine 

25 5.04 5.54 6.03 6.51 6.99 7.94 8.89 9.82 
50 4.24 4.74 5.22 5.70 6.18 7.11 8.03 8.95 
75 3.36 3.86 4.35 4.82 5.29 6.22 7.13 8.03 

100 2.42 2.92 3.40 3.88 4.34 5.26 6.17 7.06 

f Ok"", I"'k........ Q .... 1"\ ... +.,. \1 .... 1 .., .. .. I ... JI 1001: 

-----



GIBBS FREE ENERGIES OF FORMATION OF AQUEOUS SPECIES 1487 

TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Methanamine - Continued 

125 1,41 1.90 2.39 2.86 3.33 4.25 5.14 6.03 
150 0.33 0.83 1.32 1.79 2.26 3.17 4.07 4.95 
175 -0.80 -0.31 0.18 0.66 1.13 2.04 2.93 3.81 
200 -1.99 -1.50 -1.01 -0.53 -0.06 0.85 1.74 2.62 
225 -3.24 -2.75 -2.25 -1.77 -1.30 -0.39 0.50 1.38 
250 -4.53 -4.05 -3.55 -3.07 -2.59 -1.68 -0.79 0.09 
300 -7.29 -6.81 -6.29 -5.80 -5.32 -4.40 -3.50 -2.63 
350 -10.35 -9.80 ~9.23 -8.72 -8.23 -7.30 -6.39 -5.51 
400 -13.08 -12.37 -11.82 -11.31 -10.36 -9,45 -8.56 
45U -17.U2 -15.72 -15.10 -14.:56 -1305'1 -12.65 -11.75 
500 -21.79 -19.31 -18.55 -17.96 -16.94 -15.99 -15.09 
550 -26.40 -23.17 -22.18 -21.52 -20.44 -19,47 -18.56 
600 -30.79 -27.24 -25.98 -25.22 -24.07 -23.08 -22.15 
700 -39.37 -35.73 -34.01 -33.04 -31.71 -30.65 -29.6~ 

800 -47.93 -44.42 -42.47 -41.29 -39.79 -38.65 -37.65 
900 -56.62 -53.25 -51.20 -49.90 -48.24 -47.04 -46.02 

1000 -65.48 -62.25 -60.15 -58.78 -57.02 -55.78 -54.75 

Methane 

25 -8.23 -7.80 -7.37 -6.95 -6.54 -5.74 -4.95 -4.18 
5U -~JS2 -~.37 -7.93 -7.50 -7.mS -6.26 -5.46 -4.67 
75 -9.52 -9.05 -8.60 -8.17 -7.74 -6.91 -6.10 -5.31 

100 -10.32 -9.84 -9.38 -8.94 -8.51 -7.67 -6.85 -6.06 
125 -11.20 -10.71 -10.25 -9.80 -9.36 -8.52 -7.70 -6.90 
150 -12.16 -11.67 -11.20 -10.74 -10.30 -9.45 -8.62 -7.82 
175 -13.19 -12.70 -12.22 -11.76 -11.31 -10,45 -9.62 -8.81 
200 -14.30 -13.80 -13.31 -12.84 -12.39 -11.52 -10.68 -9.87 
225 -15.48 -14.96 -14.46 -13.99 -13.53 -12.65 -11.81 -10.99 
250 -16.73 -16.20 -15.69 -15.20 -14.74 -13.85 -13.00 -12.17 
300 -19.47 -18.89 18.32 -17.81 -17.32 -16.40 -15.54 -14.70 
350 -22.81 -21.91 -21.22 -20.64 -20.13 -19.17 -18.28 -17.43 
400 -25.46 -24.39 -23.72 -23.15 -22.14 -21.21 -20.34 
450 -30.'49 -27.90 -27.03 -26.38 -25.29 -24.33 -23.43 
500 -37.50 -31.83 -30.60 -29.82 -28.62 -27.61 -26.68 
550 -43.90 -36.25 -34.44 -33.47 -32.13 -31.05 -30.09 
600 -49.56 -41.07 -38.54 -37.32 -35.79 -34.64 -33.64 
700 -59.82 -51.10 -47.39 -45.58 -43.59 -42.26 -41.17 
800 -69.42 -61.04 -56.71 -54.40 -51.93 -50,41 -49.22 
900 -78.80 -70.80 -66.20 -63.56 -60.69 -59.01 -57.75 

1000 -88.14 -80.47 -75.77 -72.94 -69.80 -68.01 -66.72 

Methanol 

25 -42.05 -41.60 -41.15 -40.70 -40.25 -39.37 -38.49 -37.61 
SO -42.89 -42.44 -42.00 -41.55 -41.12 -40.25 -39.39 -38.54 
75 -43.81 -43.36 -42.92 -42.48 -42.05 -41.19 -40.35 -39.51 

100 -44.81 -44.35 -43.~1 -43.47 -43.04 -42.19 -41.36 -40.53 
125 -45.87 -45.41 -44.97 -44.53 -44.10 -43.26 -42.43 -41.61 
150 -46.99 -46.54 -46.09 -45.65 -45.23 -44.38 -43.56 -42.74 
175 -48.17 -47.72 -47.27 -46.84 -46.41 -45.57 -44.74 -43.93 
200 -49.42 -48.97 -48.51 -48.08 -47.65 -46.80 -45.98 -45.17 
225 -50.72 -50.27 -49.81 -49.37 -48.94 -48.10 -47.27 -46.46 
250 -52.07 -51.62 -51.16 -50.72 -50.28 -49.44 -48.61 -47.80 
300 -54.96 -54.50 -54.02 -53.56 -53.12 -52.26 -51.43 -50.62 
350 -58.19 -57.62 -57.08 -56.60 -56.14 -55.27 -54.43 -53.61 
400 -61.06 -60.35 -59.82 -59.34 -58.44 -57.60 -56.77 
450 -65.26 -63.84 -63.22 -62.71 -61.78 -60.91 -60.08 
500 -70.45 -67.60 -66.82 -66.24 -65.26 -64.37 -63.53 
550 -75.42 -71.66 -70.60 -69.94 -68.89 -67.97 -67.11 
600 -80.11 -75.95 -74.56 -73.79 -72.66 -71.71 -70.83 
700 -89.15 -84.89 -82.95 -81.90 -80.56 -79.'S3 -78.61 
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TABLE I. Calculated apparent standard partial molal Gibbs free energies of formation (In kcallmol) of aqueous species other than H,O as a function of 
temperature and pressure (see text) - Continued 

Pressure. kbar 
T.'C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Methanol - Contlnuell 

800 -98.10 -93.99 -91.77 . -90.49 -88.92 -87.80 -86.84 
900 -107.13 -103.20 -100.85 -99.41 -97.67 -96.47 -95.48 

1000 -116.31 -112.53 -110.14 -108.61 -106.74 -IOS.50 -104.49 

Methionine 

25 -120.20 -118.97 -117.80 -116.66 -115.55 -113.39 -1ll.30 -109.26 
SO -121.92 -120.68 -119.50 -118.37 -117.26 -115.12 -113.OS -111.03 
75 -122.76 -122.53 -121.35 -120.21 -119.10 -116.97 -114.91 -112.90 

100 -125.74 -124.50 -123.31 -122.17 -121.07 -118.93 -116.88 -114.87 
125 -127.83 -126.58 -125.39 -124.25 -122.14 -121.01 -118.95 -116.95 
ISO -130.04 -128.79 -127.59 -126.44 -125.33 -122.19 -121.13 -119.13 
175 -132.36 -131.10 -129.89 -128.73 -127.61 -125.46 -122.40 -121.40 
200 -134.78 -133.52 -132.29 -131.12 -130.00 -127.84 -125.77 -122.76 
225 -137.32 -136.04 -134.79 -133.61 -132.47 -130.30 -128.22 -126.21 
250 -ll9.96 -139.67 - 137.39 136.19 l:3S.04 --132.85 - J30.7G -128.74 
300 -145.66 -144.28 -142.89 -141.63 -140.44 -138.20 -136.08 -134.04 
350 -152.45 -150.45 -148.81 -147.43 -146.18 -143.87 -141.70 -139.63 
400 -157.61 -155.19 -153.62 -152.26 -149.83 -147.61 -145.so 
4SO -167.72 -162.18 -160.20 -158.68 -156.09 -153.79 -151.63 
sao -181.83 -169.95 -167.22 -165.44 -162.63 -160.22 -158.00 
550 -194.60 -178.65 -174.72 -172.55 -169.44 -166.91 -164.62 
600 -205.79 -188.09 -182.69 -180.00 -176.52 -173.83 -171.46 
700 -225.72 -207.57 -199.73 -.195.83 -191.40 -188.35 -185.79 
800 -244.08 -226.60 -217.49 -212.56 -207.14 . -203.69 -200.95 
900 -261.73 -245.05 -235.39 -229.77 -223.54 -219.76 -216.86 

1000 -279.10 -263.10 -253.23 -247.22 ~24O.43 -236.43 -233.48 

_tate 

25 -92.86 92.26 91.68 91.11 90.55 ".4< 88,:34 87.'" 
SO -93.75 -93.iS -92.57 -92.00 -91.43 -90.33 -89.25 -88.18 
75 -94.67 -94.07 -93.49 -92.92 -92.36 -91.26 -90.19 -89.13 

100 -95.60 -95.01 -94.43 -93.87 -93.32 -92.22 -91.16 -90.11 
125 -96.55 -95.97 -95.40 -94.85 -94.30 -93.23 -92.17 -91.13 
ISO -97.51 -96.95 -96.40 -95.85 -95.31 -94.25 -93.21 -92.17 
175 -98.46 -97.94 -97.40 -96.87 -96.34 -95.30 -94.27 -93.25 
200 -99.41 -98.93 -98.42 -97.90 -97.39 -96.37 -95.35 -94.35 
225 -100.33 -99.92 -99.44 -98.95 -98.45 -97.46 -96.46 -95.47 
250 -101.22 -100.89 -100.46 -100.00 -99.53 -98.57 -97.59 -96.62 
300 -102.73 -102.77 -102.49 -102.12 -101.71 -100.83 -99.91 -98.98 
3SO -103.25 -104.35 -104.45 -104.22 -103.90 -103.13 -102.29 -101.41 
400 -105.44 -106.25 -106.26 -106.08 -105.47 -104.72 -103:90 
450 -103.81 -107.74 -108.19 -108.21 -107.82 -107.19 -106.45 
500 -108.70 -109.95 -110.27 -110.16 -109.68 -109.04 
550 100.96 111. ... 7 112.23 112.49 112.19 111.65 

600 -108.68 -112.76 -114.Q7 -114.79 -114.69 -114.28 
700 -114.94 -117.48 -119.29 -119.68 -119.55 
800 -120.80 -123.70 -124.63 -124.78 
900 -124.38 -128.15 -129.56 -129.95 

1000 -132.81 -134.57 -135.04 

M_roacetk: Add 

25 -55.12 -54.29 -53.48 -52.70 -51.93 -50.42 -48.95 -47.51 
50 -56.61 -55.78 -54.97 -54.19 -53.42 -51.94 -SO.49 -49.07 
75 -58.20 -57.36 -56.55 -55.77 -55.00 -53.52 -52.08 -50.67 

100 -59.87 -59.02 -58.21 -57.43 -56.66 -55.19 -53.75 -52.35 
125 -61.62 -60.77 -59.95 -59.17 -58.40 -56.92 -55.49 -54.09 
ISO -63.45 -62.59 -61.77 -60.98 -60.21 -58.73 -57.30 -55.90 
175 -os"", -04."0 -«1',06 -02.&7 -0:.10 -60.61 -::;',17 57.77 

200 -67.34 -66.47 -65.63 -64.82 -64.04 -62.55 -61.11 -59.70 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 

175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

Sat. 

-69.41 
-71.55 
-76.16 
-81.62 

-96.77 
-98.12 
-99.55 

-101.07 
-102.66 
-104.34 
-106.08 
-107.89 
-109.78 
-111.73 
-115.90 
-120.71 

-108.50 
-l07.liR 

-106.84 
-106.01 
-105.17 
-104.32 
-103.45 
-102.56 
-101.64 
-100.68 
-98.59 
-96.58 

0.5 

-68.53 
-70.66 
-75.17 
-80.10 
-85.81 
-93.90 

-105.23 
-115.43 
-124.32 
-140.03 
-154.36 
-168.04 
-181.42 

-96.04 
-97.37 
-98.79 

-100.30 
-101.89 
-103.56 
-105.29 
-107.10 
-108.98 
-110.93 
-115.05 
-119.52 
-124.58 
-131.36 
-140.44 
-148.79 
-156.25 
-169.83 
-182.58 
-194.99 
-207.29 

-108.74 
-107.92 

-107.10 
-106.28 
-105.46 
-104.64 
-103.80 
-102.95 
-102.09 
-101.20 
-99.35 
-97.34 
-96.73 
-98.87 

1.0 
Pressure, kbar 

1.5 2.0 

Monocbloroacetic Acid - Continued 

-67.66 
-69.77 
-74.19 
-78.92 
-83.99 
-89.53 
-95.68 

-102.56 
-110.02 
-125.36 
-140.24 
-154.57 
-168.50 

-95.34 
-96.66 
-98.07 
-99.57 

-101.15 
-102.81 
-104.54 
-106.34 
-108.20 
-110.13 
-114.19 
-118.5) 
-123.13 
-128.12 
-133.58 
-139.60 
-146.06 
-159.38 
-172.51 
-185.37 
-198.07 

-108.94 
-10&.13 

-107.32 
-106.51 
-105.71 
-104.90 
-104.10 
-103.28 
-102.46 
-101.62 
-99.93 
-98.23 
-96.61 
-95.19 
-94.19 
-93.86 
-94.29 

-66.85 
-68.94 
-73.31 
-77.95 
-82.85 
-88.06 
-93.60 
-99.50 

-105.75 
-119.10 
-132.95 
-146.82 
-160.59 

~66.06 

-68.14 
-72.48 
-77.06 
-81.89 
-86.96 
-92.28 
-97.86 

-103.70 
-116.05 
-129.05 
-142.37 
-155.82 

Monochloroacetyl Chloride 

-94.66 -94.00 
-95.96 -95.29 
-97.37 -96.69 
-98.87 -98.18 

-)00.44 -99.75 
-)02.09 -101.40 
-103.82 -103.12 
-105.61 -104.90 
-107.46 -106.75 
-109.38 -108.66 
-113.40 -112.66 
-117.66 -116.88 
-122.16 -121.32 
-126.92 -125.98 
-131.95 -130.86 
-137.28 -135.97 
-142.90 -141.29 
-154.82 -152.52 
-167.23 -164.34 
-179.77 -176.49 
-192.35 -188.84 

-109.12 -109.27 
-lml.31 -108.47 

-107.51 -107.68 
-106.72 -106.90 
-105.92 -106.12 
-105.14 -105.34 
-104.35 -104.57 
-103.56 -103.81 
-102.77 -103.04 
-101.97 -102.27 
-100.35 -100.72 
-98.72 -99.16 
-97.10 -97.59 
-95.52 -96.04 
-94.01 -94.49 
-92.62 -92.95 
-91.43 -91.43 
-89.89 -88.48 

-85.56 
-82.44 

3.0 4.0 5.0 

-64.55 -63.10 -61.70 
-66.62 -65.16 -63.74 
-70.92 -69.43 -68.00 
-75.44 -73.92 -72.47 
-80.17 -78.61 -77.12 
-85.11 -83.48 -81.96 
-90.25 -88.54 -86.96 
-95.59 -93.77 -92.14 

-101.12 -99.17 -97.47 
-112.70 -110.46 -108.61 
-124.89 -122.33 -120.33 
-137.55 -134.71 -132.59 
-150.54 -147.52 -145.35 

-92.71 -91.46 -90.23 
-93.99 -92.73 -91.50 
-95.38 -94.11 -92.88 
-96.86 -95.59 -94.35 
-98.43 -97.15 -95.91 

-100.07 -98.78 -97.54 
-101.78 -100.49 -99.24 
-103.55 -102.26 -101.00 
-105.39 -104.09 -102.83 
-107.29 -105.98 -104.71 
-111.25 -109.92 -108.64 
-115.43 -114.07 -112.77 
-119.80 -118.41 -117.09 
-124.37 -122.93 -121.58 
-129.13 -127.63 -126.24 
-134.06 -132.49 -131.06 
-139.17 -137.50 -136.03 
-149.86 -147.99 -146.40 
-161.10 -159.01 -157.31 
-172.80 -170.51 -168.73 
-184.83 -182.41 -180.60 

-109.51 -109.71 -109.88 
-108.74 -108.97 -109.16 

-107.97 -108.22 -108.43 
-107.21 -107.47 -107.69 
-106.45 -106.73 -106.97 
-105.70 -105.99 -106.25 

-104.95 -105.27 -105.55 
-104.22 -104.56 -104.86 
-103.49 -103.86 -104.18 
-102.76 -103.17 -103.51 
-101.32 -101.80 -102.20 
-99.88 -100.45 -100.93 
-98.44 -99.12 -99.67 
-97.00 -97.79 -98.44-
-95.56 -96.46 -97.21 
-94.09 -95.13 -95.99 
-92.60 -93.76 -94.74 
-89.43 -90.88 -92.12 
-85.94 -87.72 -89.27 
-82.13 -84.29 -86.12 
-78.18 -80.73 -82.71 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - ContiI1ued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Mg(CH3COOY 

25 -198.52 -198.22 -197.92 -197.62 -197.32 -196.71 -196.11 -195.51 

50 -198.28 -197.97 -197.66 -197.35 -197.05 -196.44 -195.84 -195.23 
75 -198.18 -197.86 -197.55 -197.25 -196.94 -196.33 -195.73 -195.13 

100 -198.20 -197.89 -197.58 -197.27 -196.97 -196.36 -195.76 -195.17 
125 -198.32 -198.01 -197.71 -197.41 -197.11 -196.51 -195.92 -195.32 

150 -198.53 -198.24 -197.94 -197.64 -197.35 -196.76 -196.17 -195.59 
175 -198.82 -198.54 -198.26 -197.97 -197.68 -197.10 -196.52 -195.94 
200 -199.17 -198.92 -198.65 -198.38 -198.10 -197.53 -196.96 -196.39 
225 -199.59 -199.37 -199.12 -198.86 -198.59 -198.04 -197.49 -196.92 
250 -200.05 -199.88 -199.66 -199.41 -199.16 -198.63 -198.08 -197.53 
300 -201.07 -201.06 . -200.91 -200.70 -200.48 -200.00 -199.49 -198.97 
350 -202.33 -202.41 ..:..202.41 -202.23 -202.04 -201.62 -201.16 -200.67 
400 -204.64 -204.17 -203.99 -203.83 -203.47 -203.06 -202.61 
450 -208.37 -206.22 -205.98 -205.83 -205.52 -205.17 -204.76 
500 -208.66 -208.18 -208.02 -207.77 -207.47 -207.11 
550 -211.60 -210.62 -210.39 -210.18 -209.94 -209.64 
600 -215.05 -213.32 -212.94 -212.74 _. 212.57 212.32 

700 -219.58 -218.54 -218.25 -218.22 -218.10 
800 -224.71 -224.16 -224.29 -224.32 
900 -231.30 -230.44 -230.75 -230.92 

1000 237.11 . 237.61 -237.85 

Mg(CH3COO); 

25 -287.83 -286.93 -286.07 -285.25 -284.46 -282.92 -281.44 -280.00 
50 -287.99 -287.06 -286.17 -285.33 -284.51 -282.94 -281.42 -279.95 
75 -288.46 -287.52 -286.62 -285.76 -284.93 -283.33 -281.79 -280.31 

100 -289.21 -288.25 -287.34 -286.47 -285.63 -284.02 -282.47 -280.97 
125 -290.18 -289.21 -288.30 -287.42 -286.58 -284.95 -283.40 -281.89 
150 -291.36 -290.40 -289.47 -288.59 -287.74 -286.11 -284.55 -283.03 
175 -292.74 -291.78 -290.85 -289.96 -289.11 -287.47 -285.90 -284.38 
200 -294.29 -293.34 -292.41 -291.52 -290.66 -289.02 -287.44 -285.92 
225 -296.01 -295.07 -294.13 -293.24 -292.38 -290.73 289.16 -287.63 

250 -297.88 -296.96 -296.02 -295.13 -294.27 -292.61 -291.03 -289.50 
300 -302.03 -301.20 -300.25 -299.35 -298.48 -296.82 -295.23 -293.70 
350 -306.70 -305.99 -305.03 -304.12 -303.25 -301.58 -299.99 -298.45 
400 -311.32 -310.32 -309.40 -308.52 -306.84 305.25 -303.70 

450 -317.23 -316.08 -315.14 -314.26 -312.57 -310.97 -309.42 
500 -323.74 -322.30 -321.33 -320.43 -318.73 -317.12 -315.56 
550 -330.57 -328.95 -327.92 -327.00 -325.29 -323.67 -322.11 
600 -337.70 -336.00 -334.90 -333.95 -332.22 -330.60 -329.03 
700 -352.85 -351.13 -349.92 -348.92 -347.14 -345.49 -343.92 
800 -369.16 -367.47 -366.20 -365.15 -363.32 -361.66 -360.08 
900 -386.55 -384.89 -383.60 -382.52 -380.65 -378.97 -377.38 

1000 -404.95 -403.32 -402.01 -400.91 -399.02 -397.33 -395.74 

25 -238.76 -238.94 -239.09 -239.22 -239.33 -239.50 239.63 -239.73 

50 -238.14 -238.32 -238.48 -238.61 -238.72 -238.91 -239.06 -239.19 
75 -237.48 -237.67 -237.82 -237.96 -238.08 -238.28 -238.44 -238.58 

100 -236.80 -236.99 -237.14 -237.28 -237.40 -237.61 -237.78 -237.92 
125 -236.10 -236.28 -236.44 -236.'8 -236.70 -236.91 -237.09 237.24 

150 -235.38 -235.56 -235.72 -235.86 -235.99 -236.20 -236.38 -236.54 
175 -234.65 -234.83 -234.99 -235.13 -235.25 -235.47 -235.65 -235.81 
200 -233.90 -234.08 -234.24 -234.38 -234.50 -234.72 -234.91 -235.07 
225 -233.15 -233.32 -233.48 -233.62 -233.74 -233.96 -234.15 -234.31 
250 -232.38 -232.55 -232.71 -232.85 -232.97 -233.19 -233.38 -233.54 
300 -230.84 -230.98 -231.13 -231.27 -231.39 -231.61 -231.80 -231.97 
350 -229.31 -229.38 -229.52 -229.65 -229.77 -229.99 -230.18 -230.35 
400 -227.77 -227.88 -228.01 -228.12 -228.34 -228.52 -228.69 

450 -226.26 -226.23 -226.33 -226.44 -226.65 -226.83 -227.00 
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I.\IILE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function or 
temperature and pressure (see text) - Continued 

Pressure. kbar 
T.oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

- Continued 

500 -224.89 -224.57 -224.64 -224.74 -224.93 -225.12 -225.28 
550 -223.42 -222.91 -222.93 -223.01 -223.19 -223.37 -223.53 
600 -221.85 -221.25 -221.20 -221.26 -221.43 -221.60 -221.76 
700 -218.48 -217.87 -217.71 -217.71 -217.83 -217.99 -218.14 
800 -214.92 -214.34 -214.12 -214.08 -214.16 -214.29 -214.44 
900 -211.22 -210.68 -210.43 -210.36 -210.40 -210.52 -210.66 

1000 -207.41 -206.90 -206.64 -206.55 -206.57 -206.68 -206.82 

MgCl+ 

25 -139.70 -139.68 -139.63 -139.57 -139.50 -139.33 -139.14 -138.93 
50 -139.23 -139.20 -139.16 -139.10 -139.04 -138.88 -138.70 -138.50 
75 -138.83 -138.81 -138.77 -138.71 -138.65 -138.50 -138.33 -138.14 

100 -138.49 -138.47 -138.44 -138.39 -138.33 -138.19 -138.03 -137.85 
125 -138.20 -138.19 -138.16 -138.12 -138.07 -137.94 -137.79 -137.62 
150 -137.95 -137.95 -137.94 -137.91 -137.86 -137.74 -137.60 -137.44 
175 -137.73 -137.76 -137.76 -137.74 -137.70 -137.60 -137.47 -137.32 
200 -137.54 -137.60 -137.61 -137.60 -137.58 -137.50 -137.38 -137.24 
225 -137.38 -137.46 -137.50 -137.51 -137.50 -137.44 -137.34 -137.21 
250 -137.22 -137.35 -137.42 -137.45 -137.45 -137.41 -137.33 -137.22 
300 -136.92 -137.20 -137.35 -137.42 -137.46 -137.48 -137.44 -137.36 
350 -136.83 -137.08 -137.40 -137.50 -137.58 -137.66 -137.68 -137.64 
400 -137.95 -137.63 -137.71 -137.82 -137.97 -138.04 -138.04 
450 -140.75 -138.09 -138.06 -138.17 -138.38 -138.50 -138.56 
500 -138.94 -138.56 -138.63 - 138.88 139.07 -J39.18 
550 -140.33 -139.23 -139.19 -139.47 -139.72 -139.89 
600 -142.31 -140.13 -139.85 -140.12 -140.44 -140.68 
700 -142.69 -141.49 -141.57 -142.03 -142.41 
800 -143.45 -143.12 -143.75 -144.30 
900 -145.54 -144.74 -145.58 -146.27 

1000 -146.51 -147.55 -148.33 

MgF+ 

-177.88 -177.94 -177.98 -178.02 -178.03 -178.00 
50 -177.03 -177.14 -177.23 -177.29 -177.34 -177.40 -177.42 -177.42 
75 -176.43 -176.55 -176.64 ';"176.71 -176.77 -176.84 -176.88 -176.89 

100 -175.88 -176.01 -176.11 -176.19 -176.25 -176.34 -176.39 -176.42 
125 -175.38 -175.52 -175.63 -175.72 -175.79 175.89 -175.96 -175.99 
150 -174.92 -175.08 -175.20 -175.30 -175.38 -175.49 -175.57 -175.62 
175 -174.49 -174.66 -174.80 -174.92 -175.01 -175.14 -175.23 -175.29 
200 -174.08 -174.28 -174.44 -174.57 -174.67 -174.83 -174.94 --175.01 
225 -173.69 -173.92 -174.11 -174.26 -174.37 -174.55 -174.68 -174.77 
250 -173.30 -173.58 -173.80 -173.97 -174.11 -174.31 -174.46 -174.57 
300 -172.54 -172.96 -173.27 -173.48 -173.66 173.93 -174.13 -174.27 
350 -172.0R -17217 -172J~n -17'~UO -17~3? -171.nn -17~.92 -174.11 
400 -173.00 -172.64 -172.85 -173.09 -173.50 -173.82 -174.06 
450 -176.22 -172.71 -:172.74 -172.97 173.44 -173.82 -174.12 
500 -173.27 -172.80 -172.96 173.46 -173.91 -174.27 
550 -174.53 -173.07 -173.06 173.57 -174.08 -174.50 
600 -176.58 -173.61 -173.27 -173.73 -174.31 -174.80 
700 -175.63 -174.02 -174.16 -174.89 -175.53 
800 -175.10 174.64 -175.54 -176.36 
900 -176.26 -175.14 -176.24 -177.24 

1000 -175.73 -177.06 -178.16 

MgHC03 

25 -250.20 -250.13 -250.04 -249.94 -249.83 -249.58 -249.32 -249.05 
50 -250.19 -250.11 -250.02 -249.92 -249.81 -249.57 -249.32 -249.06 
75 -250.28 -250.20 -250.11 -250.01 -249.91 -249.68 -249.43 -249.18 

100 -250.46 -250.38 -250.30 250.20 - 250.10 -249.88 -249.64 -249.39 

q .... a.. •• _ ,..110. .. _ a ... f 1"\ ... + ... \1 .... 1 'lA ~I'\ .4 1001; 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4 .. 0 5.0 

MgHCO; - Continued 

125 -250.71 -250.65 -250.56 -250.47 -250.37 -250.16 -249.93 -249.69 
150 -251.03 -250.98 -250.90 -250.82 -250.72 -250.52 -250.29 -250.06 
175 -251.41 -251.37 -251.31 -251.23 -251.14 -250.94 -250.73 -250.50 
200 -251.84 -251.82 -251.77 -251.70 -251.62 -251.44 -251.23 -251.01 
225 -252.32 -252.32 -252.28 -252.23 -252.15 -251.99 -251.79 -251.58 
250 -252.82 -252.86 -252.84 -252.80 -252.74 -252.59 -252.41 -252.21 
300 -253.91 -254.06 -254.11 -254.10 -254.07 -253.95 -253.80 -253.62 
350 -255.11 -255.36 -255.55 -255.57 -255.56 -255.50 -255.39 -255.24 
400 -257.27 -257.16 -257.20 -257.23 -257.22 -257.14 -257.03 
450 -260.02 -258.97 -258.99 -259.04 -259.09 -259.06 -258.98 
500 -261.02 -260.93 -260.99 -261.09 -261.12 -261.08 
550 -263.37 -263.03 -263.07 -263.22 -263.30 -263.31 
600 -266.03 -265.29 -265.27 -265.46 -265.60 -265.66 
700 -270.40 -270.01 -270.22 -270.49 -270.65 
800 -275.17 -275.27 -275.70 -275.98 
900 -280.66 -280.60 -281.19 -281.58 

1000 -286.24 -286.98 -287.43 

Mn+z 

25 -54.50 -54.69 -54.84 -54.96 -55.06 -55.22 -55.32 -55.40 
50 -54.06 -54.25 -54.41 -54.54 -:-54.65 -54.83 -54.97 -55.07 
75 -53.61 -53.81 -53.98 -54.12 -54.25 -54.44 -54.60 -54.72 

100 -53.16 -53.38 -53.56 -53.71 -53.84 -54.06 -54.23 -54.37 
125 -52.70 -52.93 -53.13 -53.29 -53.44 -53.67- -53.86 -54.01 
150 -52.23 -52.49 -52.70 -52.88 -53.04 -53.29 -53.50 -53.67 
175 -51.74 -52.03 -52.27 -52.47 -52.64 -52.92 -53.14 -53.33 
200 -51.22 -51.55 -51.82 -52.05 -52.24 -52.55 -52.80 -53.00 
225 -50.68 -51.{)6 -51.37 -51.62 -51.83 -52.18 -52.45 -52.68 
250 -50.09 -50.54 -50.90 -51.18 -51.42 -51.81 -52.11 -52.36 
300 -48.75 -49.43 -49.93 -50.28 -50.59 -51.07 -51.45 -51.75 
350 -47.39 -48.14 -48.94 -49.36 -49.73 -50.32 -50.79 -51.15 
400 -48.01 -47.99 -48.43 -48.86 -49.57 -50.13 -50.57 
450 -50.02 -47.18 -47.52 -47.98 -48.81 -49.47 -50.00 
500 -46.68 -46.64 -47.09 -48.03 -48.80 -49.43 
550 -46.70 -45.84 -46.19 -47 .. 22 -48.12 -48.84 
600 -47.29 -45.18 -45.30 -46.38 -47.40 -48.23 
700 -44.52 -43.53 -44.50 -45.81 -46.89 
800 -41.75 -42.31 -43.94 -45.30 
900 -39.78 -39.82 -41.81 -43.43 

1000 -37.20 -39.54 -41.30 

MnCJ+ 

25 -86.29 -86.21 -86.11 -86.00 -85.89 -85.63 -85.36 -85.08 
50 -86.62 -86.53 -86.43 -86.33 -86.21 -85.96 -85.70 -85.43 
75 -87.01 -86.92 -86.82 -86.71 -86.60 -86.35 -86.10 -85.83 

100 -87.44 -87.35 -87.25 -87.15 -87.03 -86.79 -86.54 -86.28 
125 -87.91 -87.83 -87.73 -87.63 -87.52 -87.28 -87.04 -86.78 
150 -88.42 -88.34 -88.25 -88.15 -88.04 -87.81 -87.57 -87.32 
175 -88.96 -88.89 -88.80 -88.71 -88.60 -88.38 -88.15 -87.90 
200 -89.53 -89.47 -89.39 -89.30 -89.20 -88.99 -88.76 -88.51 
225 -90.11 -90.07 -90.00 -89.92 -89.83 -89.62 -89.40 -89.17 
250 -90.72 -90.70 -90.65 -90.57 -90.49 -90.29 -90.08 -89.85 
300 -91.95 -92.02 -92.00 -91.95 -91.88 -91.71 -91.52 -91.30 
350 -93.18 -93.37 -93.45 -93.42 -93.38 -93.24 -93.07 -92.87 
400 -94.99 -94.98 :"'94.98 -94.96 -94.86 -94.71 -94.54 
450 -96.82 -96.59 -96.61 -96.62 -96.56 -96.44 -96.29 

.500 -98.29 -98.32 -98.34 -98.33 -98.25 -98.13 
550 -100.09 -100.08 -100.14 -100.18 100.14 -100.04 
600 -101.99 -101.93 -101.98 -102.08 102.0X -102.02 
700 -105_87 -105J~5 -10n.02 106.13 -106.14 
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1'AJiUl LCalculated apparent standard partial molal Gibbs free energies of fonnation (in kcalfmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

~~ .. 

Pressure, khaT 

ri~C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

MnCl+ - Continued 

800 -109.93 -110.13 -110.35 -110.44 
900 -114.20 -114.40 -114.73. -114.89 

1000 c -118.85 -119.28 -119.47 

~ 

MnOi 

25 -106.90 -106.41 -105.93 -105.47 -105.01 -104.10 -l03.22 -102.34 
SO -108.04 -107.54 -107.05 ~106.57 -106.10 -105.19 -104.29 -103.41 
75 -109.18 -108.68 -108.18 -107.70 -107.23 -106.31 -105.41 -104.52 

tOO -110.33 -109.82 -109.33 -108.85 -108.38 -107.46 -106.56 -105.67 
ns -111.47 -110.97 -110.48 "':"110.01 -109.54 -108.62 -107.73 -106.85 
ISO -112.60 -112.12 :"111.64 -111.17 -110.71 -109.80 -108.91 -108.04 
175 -113.72 -113.26 -112.80 :"'112.34 -111.89 -110.99 -110.11 -109.24 
200 -114.82 -114.40 -113.96 -113.51 -113.07 -112.19 -111.32 -110.46 
225 -115.89 -115.52 -115.11 -114.68 -114.25 -113.40 -112.54 -111.69 
250 -116.91 -116.62 -116.25 -115.85 -115.44 -114.61 -113.77 -112.94 
300 -118.69 -118.72 -118.49 "':"118.16 -117.80 -117.04 -116.25 -115.45 
350 -119.55 -120.53 -120.62 -120.42 -120.14 -119.47 -118.74 -117.98 
400 -121.81 -122.57 -122.59 -122.43 -121.90 --121.25 -120.54 
450 -120.54 .... 124.19 -124.62 -124.64 -124.30 -123.76 -123.12 
'500· -125.31 -126.46 -126.76 -126.67 -126.25 -125.70 
SSO -125.74 "':"128.06 -128.75 -129.00 -128.74 -128.27 
600 -125.66 -129.42 -130.62 -131.27 -131.19 -130.83 
700 -131.68 -134.02 -135.66 -136.01 -135.90 
800 -137.26 -139.89 -140.71 -140.84 
900 -140.64 -144.08 -145.32 -145.65 

1000 -148.38 -149.92 ,....150.33 

MnOi% 

25 -119.70 -119.38 -119.06 -118.73 -118.41 -117.74 -117.07 -1-16.39 
SO -120.00 -119.67 -119.35 -119.03 -118.70 -118.04 -117.37 -116.70 
75 -120.20 -119.89 -119.57 -119.26 -118.94 -118.29 -117.64 -116.98 

100 -120.31 -120.02 -119.73 -119.43 -119.12 -118.49 -117.86 -117.22 
125 -120.34 -120.09 -119.82 -119.54 -119.25 -118.66 -118.04 -117.42 
150 -120.28 -120.08 -119.85 -119.60 -119.33 -118.77 -118.19 -117.59 
175 -120.11 -119.99 -119.81 -119.60 -119.36 -118.85 -118.30 -117.73 
200 -119.83 -119.81 -119.70 -119.53 -119.34 -li8.88 -118.38 -117.84 
225 -119.41 -119.53 -119.51 -119.41 -119.26 -118.87 -118.42 -117.92 
250 -118.80 -119.13 -119;23 -1l9~21 - 119.12 -118.82 -118.43 -117.97 
300 .. -116.75 -117.88 -118.39 -118.59 -118.66 -118.58 -118.34 -117.99 
350 -112.33 -115.66 -117.10 -117.64 -117.93 -118.15 -118.10 -117.90 
400 -112.62 -115.22 -116.29 -116.91 -117.52 -117.72 -117.69 
45Q -104.37 -112.49 -114.47 -115.54 -116.67 -117.17 -117.35 
500 -108.54 -112.06 - 113.79 -115.58 -116.45 -116.87 
550 -103.07 -108.99 -111.60 . -114.24 -115.54 -116.24 
600 -96.47 -105.27 -108.97 -112.61 -114.42 -115.43 
700 -96.66 -102.57 -108.51 -111.52 -113.24 
800 -95.28 -103.42 -107.72 -110.18 
900· -87.86 -97.67 -103.17 -106.25 

1000 -91.74 -98.15 -101.50 

MnSO: 

25 -235.64 -235.57 -235.49 -235.39 -235.29 -235.06 ;....234.82 -234.56 
50 -235.75 -235.67 -235.58 -235.49 -235.39 -235.16 -234.93 -234.68 
75 -235.82 -235.74 -235.66 -235.56 -235.46 -235.24 -235.01 -234.77 

100 -235.88 -235.80 -235.71 -235;61 -235.51 -235.29 -235.06 -234.82 . 
125 -235.92 -235.84 -235.74 -235.65 -235.54 -235.33 -235.10 -234.87 
150 -235.94 -235.86 -235.77 -235.67 -235.57 -235.35 -235.12 -234.89 
175 -235.96 -235.87 -235.78 -235.68 -235.58 -235.36 -235.14 -234.90 
200 -235.96 -235.87 -235.78 -235.68 -235.58 -235.36 -235.14 -234.91 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous speCies other than HzO as a function oI 

temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC S~t. O.S 1.0 1.5 2.0 3,0 4.0 5.0 

MnSO: - Continued 

225 -235.95 -235.87 -235.77 -235.67 -235.51 -'235.35 -235.13 -234.90 
250 -235.94 -235.85 -235.75 -235.65 -235.55 -235.33 -235.11 -234.88 
300 -235.89 -235.80 -235.70 -235.59 -235.49 -235.27 -235.04 -234.81 
350 -235.84 -235.73 -235.61 -235.51 -235.40 -235.17 -234.95 -234.72 
400 -235.66 -~235.s1 -235.39 -~35_~8 -235.05 -234.83 -234.59 
450 -235.70 -235.40 -235.27 -235.14 -234.91 -234.68 -234.45 
SOO -235.88 -235.29 -235.12 -234.99 -234.75 -234.51 -234.27 
550 -235.97 -235.20 -234.97 -234.82 -234.56 -234.32 -234.08 
600 -235.95 -235.10 -234.81 -234.63 -234.36 -234.11 -233.87 
700 -235.73 -234.86 -234.46 -234.23 -233.91 -233.64 -233.39 
800 -235.34 -234.50 -234.04 -233.76 -233.40 -233.11 -232.85 
900 -234.83 -234.02 -233.53 -233.22 -232.82 -232.52 -232.26 

1000 -234.22 -233.44 -232.94 -232.62 -232.19 -231.88 -231.62 

MOO;l 

25 -199.90 -199.55 -199.19 -198.84 -198.48 -197.76 -197.03 -196.31 
SQ -200.02 -199.66 -\99.31 -198.95 -198.59 -197.88 -197.16 -196.43 
75 -200.06 -199.72 -199.37 -199.02 -198.67 -197.97 -197.26 -196.55 

100 -200.03 -199.71 -199.39 -199.05 -198.72 -198.03 -197.34 -196.65 
125 -199.93 -199.65 -199.35 -199.04 -198.72 -198.07 -197.40 -196.73 
150 -199.7S -HIQ'i' -199.26 -198.98 -198.69 -198.07 -197.44 -196.79 
175 -199.48 -199.33 -199.12 -198.88 -198.61 -198.05 -197.45 -190.lS2 
200 -199.09 -199.05 -198.91 -198.72 -198.50 -197.99 -197.43 -196.84 
225 -198.57 -198.67 -198.63 -198.50 -198.33 -197.90" -197.39 -196.84 
250 -197.87 -198.19 -198.27 -198.23 -198.12 -19'7.77 -197.33 -196.83 
300 -195.65 -196.79 -197.29 -197.~ -197.:53 -197.41 -197.1:3 -196.71\ 

350 -191.11 -194.44 -195.90 -196.42 -196.70 -196.89 -196.81 -196.56 
400 -191.42 -193.95 -195.00 -195.61 -196.20 -196.36 -196 . .30 
450 -183.46 -191.19 -193.13 -194.20 -195.31 -195.19 -195.94 
500 -187.26 -190.71 -192.42 -194.20 -195.06 -195.46 
SSO -181.92 -187.65 -}90.23 -192.86 -194.16 -194.84 
600 - 175.52 -183.99 -187.63 -191.26 -193.07 -194.08 
700 -115.63 -181.34 -Un.25 -190.21 -192.01 
800 -174.24 -182.28 -186.62 -189.12 
900 -167.05 - 176.69 -182.26 -185.40 

1000 -170.97 -177.48 -180.89 

N·Butane 

25 0.04 0.99 1.90 2.71 3.62 5.23 6.79 8.30 
50 -1.09 -0.10 0.84 1.74 2.60 4.27 5.86 7.41 
7S -2.44 -1.42 -0.47 0.45 1.33 3.02 4.64 6.21 

100 -3.97 -2.94 -1.97 -1.04 -0.14 {~7 3.21 4.79 
125 -5.67 -4.62 -3.63 -2.69 -1.19 -0.06 \.60 3.19 
150 -7.52 -6.46 -5.46 -4.50 -3.59 -].84 -0.18 1.43 
175 -9.51 -8.44 -7.42 -6.46 -5.53 -3.77 -2.09 -0.47 
200 -11.63 -10.55 -9.52 -8.54 -7.60 -5.82 -4.13 -2.50 
225 -13.89 -12.80 -11.74 -10.75 -9.80 -8.00 -6.29 -4.65 
250 -16.29 -15.18 -14.09 -13.07 -12.11 -10.29 -8.57 -6.91 
300 -21.55 -20.34 -19.14 -18,07 -17.07 -15.19 -13.44 -lL75 
350 -27.91 -26.12 -24.69 -23.51 -22.44 -20.49 -18.69 -16.98 

400 -32.91 -30.76 -29.39 -28.22 -26.17 -24.30 -22.55 
450 -42.51 -37.47 -35.73 -34.40 -32.20 -30.26 -28.45 
500 -55.89 -44.99 -42.55 -40.98 -38.56 -36.52 -34.66 
550 -68.11 -53.43 -49.88 -47.95 -45.26 -43.10 -41.17 
600 -7M.ln. -02.03 -57.71 -55.'1 -52.26 -49.96 -47.95 
700 -98.48 -81.76 -74.59 -71.06 -67.14 -64.49 -62.31 
800 -116.79 -100.70 -92.35 -87.86 -83.02 -80.01 -77.65 
900 -134.66 -119.29 -110.44 -105.32 -99.72 -96.40 -93.90 

1000 -152.44 -l37.71 -12H66 -123.18 -117.07 -113.53 -110.99 
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tAfll.1;:,l.Calculatedapparent standard partial molal Gibbs free energies offonnation (in kcallmol) of aqueousspe<.;ies other than H20 as a function, of 
temperature and pressure (see text) - Continued 

::.:! 
~\~ 

Pressure, kbar 

Sat. 0.5 1.0 1.5 2.0' 3.0 4.0 5.0 

36.11 37.80 39.41 40.96 42.47 45.39 50.97 
50 34.37 36.07 37.68 39.23 40.74 43.64 46.44 49.17 
75 32.32 34.03 35.64 37.20 38.70 41.60 44.39 47.10 

100 30.00 31.70 33.32 34.88 36.38 39.28 42.07 44.77 
125 27.40 29.12 30.74 32.30 33.81 36.71 39.49 42.20 
ISO 24.57 26.28 27.92 29.48 30.99 33.89 .36.68 39.39 
175 21.50 23.21 24.86 26.43 27.95 30.86 33.65 36.36 
200 18.21' 19.92 21.58 23.17 24.69 27.61 30.41 33.12 
225 14.70 16.42 18.10 19.69 21.23 24.16 26.96 29.68 
:250, 10.99 12.70 14.41 16.02 17.57 20.51 23.33 26.05 
3()O, 2.88 4.63 6.44 8.11 9.69 12.69 15.53 18.27 
350'. -6.58 -4.35 -2.30 -0.53 1.11 4.18 7.06 9.83 
400·;. -14.61 -11.84 -9.87 -8.13 -4.96 -2.02 0.78 
0450 .. ; -27.94 -22.25 -19.92 -18.02 -14.70 -11.69 -8.84 
SOO. -45.30 -33.71 -30.67 -28.53 -25.00 -21.89 -18.99 
550 -61.70 -46.31 -42.15 -39.65 -35.85 -32.62 -29.64 
600 -76.89 -59.87 -54.34 -51.36 -47.20 -43.83 -40.78 
7()O~ . -105.74 -88.29 -80.49 -76.37 -71.34 -67.62 -64.40 
·800 -134.01 -117.19 -108.21 -103.12 -97.16 -93.09 -89.69 
900 -162.44 -146.36 -136.86 -131.15 -124.43 -120.04 -116.50 
()()(' -191.36 -175.92 -166.22 -160.14 -152.90 -148.30 -144.72 

N-Heptane 

25." 6.47 7.97 9.38 10.73 12.02 14.49 16.84 19.12 
50. 4.78 6.33 7.79 9.18 10.51 13.05 15.48 17.82 
7S . 2.78 4.36 5.85 7.27 8.62 11.21 13.68 16.06 

100: . 0.50 2.12 3.63 5.06 6.44 9.06 11.56 13.97 
125 -2.01 -0.38 1.16 2.61 4.00 6.65 9.18 11.61 
'Iso -4.74 -3.09 -1.53 -0.06 1.34 4.02 6.57 9.01 
17~ -7.07 -0.01 -4.43 -2.94 -1.52 1.19 3.75 6.22 

.200 -10.80 -9.12 -7.52 -6.01 -4.57 -1.84 0.75 3.23 
225 -14.13 -12.43 -10.79 -9.25 -7.79 -5.03 -2.43 0.07 

.250 -17.64 -15.92 -: 14.24 -12.67 -11.19 -8.40 -5.77 -3.25 
300: -2'::).36 -23.49 -21.0!) -20.00 -18.46 -1~.58 12.90 -10.34 
350 -34.71 -31.98 -29.78 -27.97 -26.33 -23.34 -20.59 -17.98 
400 -41.95 -38.67 -36.57 -34.79 -31.64 -28.80 -26.12 
450 -56.12 -48.50 -45.85 -43.82 -40.45 -37.49 -34.74 
500 -75.93 -59.52 -55.83 -53.44 -49.75 -46.64 -43.80 
550 -93.97 -71.92 -66.55 -63.62 -59.51 -56.22 -53.29 
(j()( -109.90 -85.42 -78.01 -74.37 -69.73 -66.23 -63.17 
70f -138.60 -113.49 -102.69 -97.36 -91.42 -87.40 -84.08 
gO(, -165.39 -}41.21 -128.65 -121.89 -114.56 -110.00 -106.41 
900 -191.45 -168.37 -155.04 -147.33 -138.88 -133.84 -130.05 

1000 -217.34 -195.21 -181.59 -173.33 -164.10 -158.75 -154.89 

N-Heptylbenzene 

25 42.64 44.87 47.00 49.04 51.02 54.84 58.52 62.11 
50 40.33 42.58 44.71 46.75 48.73 52.54 56.20 59.76 
7:; 37.61 39.l:So·, 41.99 44.04 46.02 49.82 53.47 57.02 

100. 34.49 36.75 38.89 40.94 42.92 46.73 50.38 53.92 
125 31.01 33.28 35.43 37.49 39.48 43.28 46.93 50.47 
150 27.20 29.48 31.64 33.71 35.70 39.51 43.17 46.71 
175 23.07 25.35 27.53 29.61 31.61 35.44 39.10 42.65 
200 18.64 20.92 23.12 25.21 27.23 31.07 34.74 38.30 
225 13.91 16.19 18.42 20.54 22.56 26.43 30.11 33.67 
250 8.88 11.17 13.45 15.59 17.63 21.52 25.22 28.80 
300 -2.11 0.26 2.68 4.91 7.01 10.97 14.71 18.32 
350 -15.07 -11.93 -9.15 -6.77 -4.58 -0.51 3.30 6.94 
400 -25.95 -22.08 -19.42 -17.08 -12.86 -8.97 -5.27 
450 -44.50 -36.27 -33.04 -30.47 -26.02 -22.02 -18.25 

J. Phvs. Chem. Ref. Data, Vol. 24, No. 4,1995 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

N.Heptylbenzene - Continued 

500 -69.03 -51.94 -47.67 -44.72 -39.97 -35.82 -31.97 
550 -92.04 -69.26 -63.31 -59.83 -54.65 -50.32 -46.37 
600 -113.17 -87.95 -79.94 -75.74 -70.04 -65.50 -61.43 
700 -152.97 -127.12 -115.69 -109.80 -102.78 -97.73 -93.40 
800 -191.69 -166.78 -153.59 -146.25 -137.84 -132.24 -127.65 
900 -230.47 -206.66 -192.70 -184.41 -174.87 -168.79 -164.00 

1000 -269.79 -246.94 -232.69 -223.84 -213.53 -207.14 -202.27 

N-Hexane 

25 4.42 5.74 6.98 8.17 9.31 11.50 13.59 15.61 
50 2.93 4.30 5.58 6.81 7.98 10.23 12.38 14.45 
75 1.16 2.55 3.86 5.11 6.31 8.60 10.79 12.89 

100 -0.86 0.56 1.89 3.16 4.38 6.70 8.91 11.04 
125 -3.08 -1.65 -0.30 0.99 2.22 4.56 6.79 8.94 
150 -5.51 -4.05 -2.69 -1.39 -0.14 2.22 4.47 6.64 
175 -8.11 -6.65 -5.26 -3.94 -2.69 -0.30 1.97 4.16 
200 -10.89 -9.41 -8.00 -6.67 -5.40 -2.98 "':'0.70 1.50 
225 -13.g5 -12.35 -10.91 -9.55 -S.27 -5.S3 -3.52 -1.31 
250 -16.98 -15.46 -13.97 -12.59 -11.28 -8.82 -6.49 -4.26 
300 -23.84 -22.19 -20.57 -19.11 -17.75 -15.21 -12.84 -10.57 
350 -32.15 -29.74 -27.80 -26.21 -24.76 -22.12 -19.69 -17.38 
400 -38.61 -35.72 -.-33.87 -32.30 -29.52 -27.00 -24.63 
450 -51.19 -44.47 -42.13 -40.34 -37.36 -34.74 -32.31 
500 -68.74 -54.28 -51.02 -48.91 -45.65 .. -42.90 -40.39 
550 -84.74 -65.30 -60.57 -57.98 -54.36 -51.45 -48.85 
600 -98.89 -77.31 -70.77 -67.56 -63.47 -60.37 -57.67 
700 -124.42 -102.28 -92.75 -88.06 -82.81 -79.26 -76.32 
800 -148.27 -126.96 -115.88 -109.92 -103.45 -99.42 -96.25 
900 -171.51 -151.15 -139.41 -132.61 -125.15 -120.70 -117.35 

1000 -194.61 -175.09 -163.09 -155.80 -147.66 -142.94 -139.53 

N-Hexylbenzene 

25 40.39 42.44 44.40 46.28 48.10 51.62 55.01 58.32 
50 38.27 40.34 42.29 44.17 45.99 49.50 52.87 56.15 
75 35.77 37.84 39.80 41.69 43.51 47.01 50.37 53.64 

100 32.92 35.00 36.96 38.85 40.67 44.17 47.53 50.80 
125 29.74 31.82 33.80 35.69 37.51 41.02 44.38 47.64 
150 26.25 28.34 30.33 32.22 34.06 37.57 40.93 44.20 
175 22.47 24.57 26.57 28.48 30.32 33.84 37.21 40.48 
200 18.42 20.51 22.54 24.46 26.31 29.84 33.22 36.50 
225 14.10 16.19 18.24 20.18 22.04 25.60 28.99 32.27 
250 9.51 11.61 13.69 15.66 17.54 21.11 24.52 27.81 
300 -0.52 1.64 3.86 5.90 7.83 11.47 14.91 18.23 
350 -12.32 -9.48 -6.94 -4.76 -2.75 0.98 4.48 7.83 
400 -22.25 -18.74 -16.31 -14.17 - 10.30 6.72 -3.32 
450 -39.05 -31.67 -28.74 -26.39 -22.32 -18.65 -15.19 
500 -61.19 -45.94 -42.08 -39.40 -35.05 -31.25 -27.71 
550 -82.00 -61.68 -56.33 -53.17 -48.46 -44.49 -40.87 
600 -101.15 -78.67 -71.48 -67.69 -62.50 -58.35 -54.62 
700 -137.30 -114.25 -104.03 -98.73 -92.37 -87.77 -83.81 
800 -172.54 -150.33 -138.54 -131.95 -124.36 -119.27 -115.07 
900 -207.87 -186.64 -174.16 -166.73 -158.13 -152.62 -148.24 

1000 -243.72 -223.34 -210.61 - -202.68 -193.39 -187.60 183.16 

N-Octane 

25 8.58 10.26 11.84 13.34 14.78 17.54 20.16 22.69 
50 6.78 8.52 10.15 11.70 13.18 16.02 18.72 21.32 

75 4.62 6.40 8.06 9.64 11.16 14.05 16.XO 19.44 

100 2.17 3.98 5.67 7.27 8.81 11.73 14.52 17.20 

J. Phys. Chern. Ref. Data. Vol. 24. No.4. 1995 
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TA8L1fl.Calculated apparent'standardpartiaJ molal Gibbs free energies. of fonnation (in.kcaVmol)of aqueous species other than H20 as a function of 
temperature and pressure (see text) Continued 

q. 
Pressure, kbar 

T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5;0 

N·Octane::- Continued 

125 -0.54 1.29 3.00 4.62 6.18 9.14 11.95 14.65 
150- -3.49 -1.65 0.09 1.73 3.30 6.29 9.12 11.85 
175 -6.67 -4.81 -3.05 -1.39 0.20 3.22 6.07 8.82 
200 -10.06 -:-8.19 -6.40 -4.71 -3.11 -0.06 2.82 5.59 
225 -13.67 -11.77 -9.95 -8.24 -6.61 -3.53 -0.63 2.16 

,.·250 -17.49 ~,15.57 -:-13.69 -11.95 -10.30 -7.19 -4.26 -.1.45 
300 . -25.85 -23.80 -21.75 -19.91 -18.20 -15.00 -12.01 -9.16 
3~0 -35.98 -33.01 -30.59 -28.58 -26.77 -23.45 -20.39 -17.48, 
400 -43.84 -40.27 -37.95 -35.98 -32.49 -29.33 -26.36 
450 -59.13 -50.95 -48.05 -45.82 -42.09 -38.80 -35.75 
500 -80.45 -62.92 -58.91 -56.29 -52.22 -48.78 -45.64 . 
550' -99.90 -76.37 -70.58 -67.39 -62.88 -59.24 -55.99. 
600 -117.12 -91.01 -83.04 -79.09 -74.02 -70.16 -66.78 . 
700 -148.25 -121.46 -109.89 -104.15 -97.68 -93.28 -89.62 
800; -177.38 -151.59 -138.15 -130.88 -122.94 -117.95 -114.01 
900' -205.79 -181.16 -166.91 -158.63 -149.49 -144.00 -139.84 

1000: -234.06 -210.44 -195.88 -187.01 -177.06 -171.23 -167.00 

N.Octylbenzene 

25 44.69 47.11 49.40 51.61 53.75 57.87 61.83 65.69 
SO 42.19 44.62 46.93 49.13 SI.27 55.37 59.32 63.16' 
75 39.24 41.68 43.99 46.20 48.33 52.43 56.37 60.20 

100 35.86 38.31 40.62 42.84 44.98 49.08 53.02 56.84 
125. 32.09 34.55 36.87 39.10 41.24 45.35 49.29 53.11 
150 27.95 30.42 32.7( 34.99 37.14 41.26 45.21 49.03 
175 23.47 25.94 28.30 30.54 32.70 36.84 40.79 44.62 

·200 18.65 21.12 23.51 25.77 27.94 32.10 36.06 39.89 
225 13.51 15.99 18.41 20.69 22.88 27.06 31.04 34.88 
~:250 8.05 10.54 13.00 15.32 17.53 21.73 25.73 29.58 
300' -3.91 -1.33 1.31 3.71 5.99 10.27 14.32 18.21 
350 -18.03 -14.59 -11.55 -8.97 -6.60 -2.20 1.91 5.85 
400 -29.86 -25.63 -22.73 -20.19 -15.62 -11.41 -7.41 
450 -50.15 -41.07 -37.55 -34.75 -29.93 -25.59 -21.52 
500 -77.06 -58.14 -53.46 -50.25 -45.08 -40.59 -36.42 
550 -102.28 -77.04 -70.48 -66.68 -61.05 -56.35 -52.01 
600 -125.39 -97.44 -88.60 -84.00 -77.78 -72.85 -68.44 
700 -168.84 -140.18 -127.56 -121.07 -113.38 -107.89 -103.19 
800 -211.05 -183.44 -168.85 -160.75 -151.53 -145.42 -140.43 
900 -253.27 -226.89 -211.44 -202.29 -191.81 -185.17 -179.96 

1000 -296.06 -270.75 -254.97 -245.20 -233.86 -226.88 -221.59 

N·Pentane 

25 2.13 3.27 4.35 5.37 6.37 8.27 10.09 11.85 
50 0.80 1.98 3.09 4.15 5.17 7.13 9.00 10.81 
75 -0.79 0.42 1.55 2.64 3.68 5.67 7.57 9.41 

lOO -2.58 -1.35 -0.20 0.90 1.95 3.97 5.89 7.75 
125, -4.56 -3.32 -2.15 -1.04 0.03 2.07 4.01 5.89 
150 -6.71 -5.46 -4.27 -3.14 -2.07 -0.01 1.95 3.84 
175 -9.03 -7.76 -6.55 -5.41 -4.32 -2.25 -0.27 1.63 
200 '"'"11.50 -10.21 --:-8.99 -7.83 -6.73 -4.63 -2.64 -0~72 
225 -14.12 -12.82 -11.57 -10.39 -9.27 -7.15 -5.14 -:-3.21 

.250 -16.89 -15.57 -14.28 -13.09 -11.95 -9.80 -7.78 -5.83 
300 -22.98 -21.55 -20.13 -18.86 -17.68 -15.47 -13.40 -11.43 
350 -30.37 -28.24 -26.54 -25.15 -23.89 -21.59 -19.47 -17.45 
400 -36.11 -33.56 -31.94 -30.56 -28.14 -25.94 -23.88 
450 -47.30 -41.32 -39.25 -37.69 -35.08 -32.80 -30.68 
SOO -62.96 -50.01 -47.13 -45.27 -42.42 -40.01 -37.82 
550 -77.21 -59.80 -55.59 -53.31 -50.12 -47.58 -45.30 
600 -89.79 -70.46 -64.63 -61.79 -58.18 -55.47 -53.10 
700 -112.46 -92.63 -84.11 -79.94 -75.29 -72.17 -69.60 

J •. Phys. Chem. Ref. Data, Vol. 24, No. 4, 19~5 
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TABLE !. Calculated apparent standard panial molal Gibbs free energies of formation (in ko.lImol) of aqueous species Glher tban H20 as a function of 
temperature and pressure (see text) - Cootinued 

Pressure, kbar 
T, c:' Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

N·P ... tane - Continued 

800 -1,3,61 -114.51 -104,61 -99.29 -9356 -90.00 -%1.22 
900 -\54.11 -\35.95 -125.44 -119.37 -\12.75 -IOS.82 - 105.87 

1000 -174.6\ -157.13 -146.40 -139.89 -132.65 -128.48 -\25.48 

N·Penlylberwne 

25 38.21 40.08 41.86 43.58 45.25 48.47 51.57 54.60 
SO 36.28 31!.l6 39.95 41.66 43.33 46.S3 49.62 52.62 
75 34.01 35.89 37.68 39.40 41.06 44.26 47.34 50.33 

100 31.42 33.31 35.10 36.82 38.49 41.68 44.76 47.75 
125 28.53 30.43 32.23 33.95 35.62 38.82 41.90 44.88 
ISO 25.37 27.27 29.08 30.81 32.48 35.69 38.17 41.75 
175 21.95 23.85 25.67 27.41 29.09 32.31 35.39 38.38 
200 18.27 20.18 22.02 23.77 25.46 28.69 31.77 34.77 
225 14.36 16.26 18.13 19.90 21.59 24.84 27.94 30.93 
250 10.21 )2.1] 14.01 15.80 17.51 20.77 13.88 26.89 
300 1.14 3.09 5.11 6.% 8.72 12.04 15.18 18.21 
350 -9.49 -6.95 -4.66 -2.69 -0.86 2.54 5.73 8.79 
400 -18.41 -15.33 -13.13 -11.19 -7.61 -4.41 -1.31 
4SO -33.54 -27.00 -24.31 -22.25 -18.55 -15.21 -12.05 
SOO -53.29 -39.86 -36.41 -34.00 -30.07 -26.61 -23.39 
550 -71.89 -54.04 -49.28 -46.45 -42.19 -38.60 -35.30 
600 -89.06 -69.31 -62,95 -59.56 -54.89 -5i.l3 -41.74 
700 -121.56 -\OU\ -92.30 -87.59 -81.89 -71.74 -74.14 
800 -153.32 -\33.80 -123.41 -117.58 -110.80 -106.22 -102.42 
900 - [85.20 -166.54 -155.55 -\4\\.9& -)41.32 -136.37 -132.41 

1000 -217.58 -199.67 -188.46 -181.45 -173.19 -167.99 -16"'.9~ 

N·Prupylbenzen~ 

25 34.17 35.68 31.12 38.51 39.86 42.48 45.02 47,49 
50 32.62 34.13 35,57 36.% 38.31 40.91 43.43 45.88 
75 30.80 32.32 33.76 35.15 3650 39.09 41.60 44.04 

100 28.73 30.26 31.70 33.09 34.44 37.03 39.53 41.96 
125 26.44 27.96 29.41 30.8l 32.15 34.75 37.25 39.68 
ISO 23.93 25.45 26.91 28.31 29.66 32.26 34.76 37.18 
)?S 21.21 22.74 24.21 25.61 26.96 '29.57 ~2.01 34.50 
200 18.30 19.83 21.31 22.72 24.08 26.69 29.20 3l.63 
225 15.21 16.73 \8.22 \9.65 21.02 23.64 26.!5 2858 
250 11.93 13.44 14.96 16.40 17.78 20.42 22.94 25.38 
300 4.79 6.32 7.93 9,41 !f).8, 13.50 16.04 18.49 
3SO -3.51 -U9 0.22 1.79 3.15 5.% %.56 H.03 
400 -10.59 -8.18 -6.45 -4.9/ -2.09 0.53 3.04 

450 -22.18 -17.34 -15.30 -\3.63 -\0.69 -8.00 -5.46 
500 -37.16 -27.40 -1.4.77 -22.89 -19.78 -17.01 -14,42 

'SO -51.36 -38.43 -34.87 -32.69 -29.34 -26.48 -23.83 
600 -6457 -50.28 -45.57 -42.99 -39.35 -36.37 -33.66 
700 -89.16 -75.12 -68.51 -64.99 -60.62 -57.35 -54.50 
SOO -\14.55 -100.43 -92.84 -88.51 -83.37 -79.80 -76.80 

900 -139.54 -126.03 -118.01 -113.16 -107.38 -103.55 -100.43 
1000 -164.98 -152.01 -143.83 -[38.67 -132.46 -128.45 -125.30 

~ 

25 4.35 4.74 5.12 5.50 5.81 6.60 7.32 8.03 
50 3.72 4.\3 4.5'3 4.91 5.30 6,()4 6.77 7.49 
75 3.00 :M2 3.83 4.22 4.61 5.36 6.10 6.&2 

100 2.2(\ 2.62 3.04 3.44 3.83 459 5.:14 6.Q6 

125 1.32 1.75 2.18 2.58 2.98 3.75 4.49 5.22 
150 0.37 0.82 1.24 1.65 2.06 2.83 3.58 4.32 
175 -0.64 -0.19 0.25 0.66 1.01 l.8S 2.61 335 
200 -1.12 -1.26 -0.&1 -0.39 0.(l2 0.82 1.58 2.32 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,e Sat. 0.5 1.0 1.5 2.0 3.0 4.0 . 5.0 

~ - Continued 

225 -2.86 -2.39 -1.93 -1.50 -1.08 -0.28 0.49 1.24 
250 -4.07 -3.58 -3.10 -2.66 -2.23 -1.42 -0.64 0.11 
300 -6.72 -6.16 -5.62 -5.15 -4.70 -3.86 -3.06 -2.29 
350 -9.97 -9.05 -8.38 -7.84 -7.36 -6.47 -5.65 -4.87 
400 -12.48 -11.40 -10.75 -10.21 -9.27 -8.41 -7.60 
450' -17.48 -14.75 -13.89 -13.26 -12.23 -11.33 -10.49 
500 -24.61 -18.52 -17.26 -16.49 -15.35 -14.39 -13.52 
550 -31.05 -22.80 -20.90 -19.93 -18.62 -17.60 -16.69 
600 -36.65 -27.47 -24.80 -23.55 -22.04 -20.94 -19.99 
700 -46.58 -37.17 -33.20 -31.31 -29.30 -28.00 -26.95 
800 -55.71 -46.66 -42.02 -39.58 -37.04 -35.54 -34.38 
900 -64.50 -55.86 -50.93 -48.13 -45.16 -43.47 -42.24 

1000 -73.15 -64.87 -59.83 -56.82 -53.56 -51.76 -50.50 

NH; 

25 -6.38 -6.09 -5.79 -5.49 -5.19 -4.58 -3.97 -3.36 
50 -7.05 -6.75 -6.45 -6.15 -5.86 -5.26 -4.66 -4.06 
75 -7.75 -7.45 -7.15 -6.85 -6.56 -5.97 -5.38 -4.79 

100 -8.48 -8.18 -7.89 -7.59 -7;29 -6.71 -6.12 -5.54 
125 -9.26 -8.95 -8.66 -8.36 -8.06 -7.48 -6.90 -6.32 
-150 -10.06 -9.76 -9.46 -9.16 -S.S7 -8.28 -7.71 -7.13 
175 -10.89 -10.59 -10.29 -9.99 -9.70 -9.12 -S.54 -7.97 
200 -11.75 -11.45 -11.15 -10.85 -10.56 -9.98 -9.40 -8.83 
225 -12.64 -12.34 -12.04 -11.74 -11.45 -10.87 -10.29 -9.72 
250 -13.55 -13.26 -12.96 -12.66 -12.36 -11.78 -11.21 -10.64 
300 -15.46 -15.18 -14.87 -14.56 -14.27 -13.68 -13.11 -12.54 
350 -17.50 -17.21 -16.88 -16.57 -16.26 -15.67 -15.10 -14.53 
400 -19.38 -18.99 -18.66 -18.35 -17.75 -17.17 -16.60 
450 -21.83 -21.20 -20.84 -20.51 -19.91 -19.32 -18.75 
500 -24;64 -23.52 -23.11 -22.76 -22.14 -21.54 -20.97 
550 -27.39 -25.97 -25.46 -25.09 -24.44 -23.84 -23.25 
600 -30.07 -28.52 -27.90 -27.48 -26.81 -26.19 -25.61 
700 -35.38 -33.79 -32.98 -32.48 -31.73 -31.09 -30.49 
800 -40.73 -39.19 -38.29 -37.70 -36.88 -36.21 -35.60 
900 -46.17 -44.69 -43.75 -43.11 -42.23 -41.53 -40.90 

1000 -51.72 -50.29 -49.33 -48.67 -47.74 -47.03 -46.40 

-18.99 -18.77 -18.55 -18.32 -18.09 -17.62 -17.14 -16.66 
50 -19.67 -19.45 -19.23 -19.00 -18.77 -18.31 -17.85 -17.39 
75 -20.38 -20.16 -19;94 -19.71 -19.49 -19.04 -18.58 -18.13 

100 -21.12 -20.90 -20.68 -20.46 -20.23 -19.79 -19.34 -18.89 
125 -21.89 -21.67 -21.45 -21.22 -21.00 -20.56 -20.12 -19.68 
-150 -22.67 -22.46 -22.24 -22.02 -21.80 -21.36 -20.93 -20.49 
175 -23.48 -23.27 -23.05 -22.84 -22.62 -22.19 -21.76 -21.32 
200 -24.31 -24.10 -23.89 -23.68 -23.46 -23.03 -22.61 -22.18 
225 -25.15 -24.95 -24.75 -24.54 -24.32 -23.90 -23.48 -23.05 
250 -26.00 -25.82 -25.62 -25.41 -25.21 -24.79 -24.37 -23.95 
300 -27.73 -27.60 -27.42 -27.22 -27.02 -26.61 -26.20 -25.79 
350 -29.44 -29.42 -29.28 -29.09 -28.90 -28.51 -28.11 -27.71 
400 -31.33 -31.18 -31.02 -30.84 -30.47 -30.08 -29.68 
450 -33.24 -33.14 -32.99 -32.83 -32.48 -32.10 -31.72 
500 -35.13 -35.01 -34.87 -34.54 -34.18 -33.81 
550 -37.15 -37.07 -3Q.94 -36.64 -36.31 -35.95 
600 -39.20 -39.16 -39.06 -38.79 -38.47 -38.13 
700 -43.48 -43.40 -43.19 -42.92 -42.61 
800 -47.88 -47.73 -47.51 -47.23 
900 -52.51 -52.38 -52.22 -51.97 

1000 -57.17 -57.05 -56.81 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kca1/mol) of aqueous species other than H20 as a function of 

temperature and pressure (see text) - Continued 

Pressure, kbar 
T, Co Sat. O.S 1.0 1.5 2.0 3.0 4.0 5.0 

NOi" 

2S -7.70 -7.41 -7.11 -6.81 -6.5! -5.91 -5.31 -4.71 
SO -8.41 -8.ll -7.8\ -7.5\ -1.1\ -G.(§.} -G.OO -S.~ 

75 -9.09 -8.79 -8.49 -8.19 -7.89 -7.29 -6.69 -6.09 
100 -9.75 -9.45 -9.15 -8.86 -8.56 -7.97 -7.38 -6.78 
125 -10.37 -10.08 -9.80 -9.51 -9.22 -8.63 -8.05 -7.47 
150 -10.96 -10.69 -10.42 -10.14 -9.86 -9.29 -8.72 -8.15 
175 -11.51 -11.28 -11.02 -10.76 -10.49 -9.94 -9.38 -8.82 
200 -12.02 -11.83 -11.60 -11.36 -11.10 -10.57 -10.03 -9.48 
225 -12.47 -12.35 -12.15 -11.93 -11.70 -11.20 -10.67 -10.14 

250 -12.86 -12.82 -12.68 -12.49 -12.28 -11.81 -11.31 -10.79 
300 -13.27 -13.59 -13.61 -13.52 -13.37 -12.99 -12.55 -12.08 
350 - 12.57 -13.95 -14.37 -14.42 -14.37 -14.11 -13.75 -13.33 
400 -13.73 -14.86 -15.17 -15.26 -15.17 -14.91 -14.56 
450 -10.65 -14.94 -15.71 -16.01 -16.15 -16.01 -15.75 
500 -14.40 -15.98 -16.60 -17.04 -17.06 -: 16.90 
550 -13.07 -15.94 -17.00 -17.83 -18.04 -17.99 
600 -11.12 -15.59 -17.22 -18.52 -18.95 -19.03 
700 -14.27 -17.15 -l9.58 -20.53 -20.91 
800 -16.74 -20.29 -21.81 -22.49 
900 -16.36 -20.81 -22.83 -23.77 

1000 -21.32 -23.72 -24.75 

NO; 

25 -26.51 -26.17 -25.83 -25.49 -25.15 -24,47 -23.79 -23.12 

50 -27.37 -27.01 -26.64 -26.29 -25.93 -25.22 -24.51 -23.81 
75 -28.21 -27.84 -27.47 -27.10 -26.74 -26.01 -25.29 -24.57 

100 -29.04 -28.66 -28.29 -27.92 -27.55 -26.82 -26.09 -25.37 

125 -29.84 -29.48 -29.11 -28.74 -28.37 -27.64 -26.92 -26.19 

150 -30.62 -30.27 -29.91 -29.55 -29.19 -28.47 -27.75 -27.02 
175 -31.38 -31.05 -30.71 -30.36 -30.01 -29.30 -28.58 -27.86 

200 -32.10 -31.81 -31.49 -31.16 -30.82 -30.12 -29.42 -28.71 

225 -32.77 -32.55 -32.26 -31.95 -31.62 -30.95 -30.26 -29.56 

250 -33.38 -33.24 -33.00 -32.72 -32.41 -31.77 -31.10 -30.41 
300 -34.29 -34.49 -34.40 -34.20 -33.96 -33.39 -32.77 -32.12 

350 -34.13 -35.37 -35.65 -35.59 -35.43 -34.98 -34.43 -33.83 

400 -35.67 -36.66 -36.85 -36.83 -36.53 -36.07 -35.53 

450 -33.19 -37.30 -37.92 -38.11 -38.02 -37.68 -37.22 
500 -37.34 -38.76 -39.25 -39.44 -39.25 -38.88 

550 -36.62 -39.31 -40.23 -40.79 -40.78 -40.51 

600 -35.31 -39.57 -41.04 -42.06 -42.25 -42.11 

700 -39.53 -42.23 -44.34 -45.02 -45.15 
800 -43.14 -46.34 -47.55 -47.97 

900 -44.14 -48.21 -49.91 -50.56 

1000 -50.13 -52.17 -52.91 

Na+ 

25 -62.59 -62.59 -62.58 -62.55 -62.51 -62.42 -62.30 -62.16 

50 -62.95 -62.94 -62.92 -62.89 -62.85 -62.74 -62.62 -62.48 

75 -63.33 -63.32 -63.29 -63.26 -63.21 -63.11 -62.98 -62.85 

100 -63.74 -63.72 -63.70 -63.66 -63.61 -63.51 -63.38 -63.25 

125 -64.16 -64.15 -64.12 -64.08 -64.04 -63.94 -63J~ I -63.68 

150 -64.60 -64.59 -64.57 -64.53 -64.49 -64.39 -64.27 -64.14 

175 -65.06 -65.05 -65.04 -65.01 -64.97 -64.87 -64.75 -64.62 

200 -65.53 -65.53 -65.52 -65.49 -65.46 -65.37 -- ()).2) -65.13 

225 -66.01 -66.03 -66.02 -66.00 -65.97 -65.89 -()).7X -65.66 

250 -66.49 -66.53 -66.54 -66.53 -66.50 -66.42 -(,(J.!] -66.21 

300 -67.45 -67.56 -67.61 -67.61 -67.60 -67.55 {)l.·\(' -67.36 

350 -68.38 -68.60 -68.72 -68.75 -68.76 -68.74 --()'r,,()'/ -68.58 

400 -69.83 -69.89 -69.94 -69.97 -69.98 _. (,<J_'j./ -69.87 

450 -71.18 -71.09 -71.17 -71.22 -71.27 71.2.') -71.20 
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'T~"t.E 1: Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcaVmo1) of aqueous species other than H20 as a function of 
temperature and pressure (see text) Continued 

~-. 

Pressure, kbar 
r;oc Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Na+ - Continued 

-72.34 -72.43 -72.51 -72.00 -72.62 -72.59 
-550 -73.64 -73.72 -73.83 -73.97 -74.02 -74.02 
'600 -75.00 -75.06 -75.18 -75.36 -75.46 -75.49 
700 -77.89 -77.96 -78.23 -78.42 -78.51 
800 -80.86 -81.18 -81.46 -81.63 
900 -83.88 -84.20 -84.59 -84.82 

lOOO -87.32 -87.80 -88.06 

-200.28 -200.06 -259.83 -259.58 -259.32 -258.79 -258.24 -257.67 
-200.60 -260.37 -200.13 -259.88 -259.63 -259.11 -258.57 -258.03 

75 -200.99 -260.75 -200.51 -260.27 -260.01 -259.50 -258.97 -258.44 
100 -261.44 -261.21 -260.96 -260.72 -200.46 -259.95 -259.43 -258.90 
125 -261.96 -261.72 -261.47 -261.23 -260.97 -260.46 -259.95 -259.43 
150 -262.53 -262.29 -262.04 -261.79 -261.54 -261.03 -260.52 -260.00 
175 -263.15 -262.91 -262.66 -262.41 -262.16 -261.65 -261.13 -260.62 
200 -263.82 -263.58 -263.33 -263.07 -262.82 .-262.31 -261.80 -261.28 
225 -264.54 -264.30 -264.04 -263.79 -263.53 -263.02 -262.51 -261.99 
'150 -265.31 -265.06 -264.80 -264.54 -264.28 -263.77 -263.26 -262.75 
300 -266.98 ~266.72 -266.44 -266.18 -265.91 -265.39 -264.88 -264.37 

:350·· -268.92 -268.57 -268.26 -267.97 -267.70 -267.17 -266.65 -266.13 
400 -270.67 -270.23 -269.92 -269.63 -269.08 -268.55 -268.03 
450: -273.30 -272.38 -272.01 -271.69 ,...271.12 -270.58 -270.05 
.500 . -276.62 -274.74 -274.25 -273.89 -273.29 -272.73 -272.20 
'550 -279~81 -277.31 -276.63 -276.22 -275.57 -274.99 -274.45 
f:IJO -282.83 -280.06 -279.16 -278.67 -277.96 -277.36 -276.81 
700 -288.69 -285.85 -284.58 -283.90 -283.05 -282.40 -281.81 
800 -294.54 -291.81 -290.34 -289.50 -288.50 -287.79 -287.18 
900 -300.50 -297.89 -296.34 -295.40 -294.27 -293.51 -292.88 

1000 -306.62 -304.10 -302.52 -301.52 -300.3] -299.52 -298.88 

25 -85.61 -85.23 -84.86 -84.50 -84.14 -83.43 -82.72 -82.03 
50 -86.47 -86.08 -85.70 -85.32 -84.95 -84.23 -83.52 -82.82 
75 -87.35 -86.95 -86.56 -86.18 -85.80 -85.07 -84.36 -83.65 

100 -88.25 -87.84 -87.44 -87.06 -86.68 -85.94 -85.22 -84.52 
125 -89.16 -88.75 -88.35 -87.96 -87.58 '-86.84 -86.12 -85.41 
150 -90.09 -89.68 -89.27 -88.88 -88.50 -87.75 -87.03 -86.32 
175 -91.04 -90.62 -90.21 -89.82 -89.43 -88.68 -87.96 -87.24 
200 -92.01 -91.59 -91.17 -90.77 -90.39 -89.63 -88.90 -88.19 
225 -92.99 -92.57 -92.15 -91.74 -91.35 -90.60 -89.86 -89.15 
-250 -93.98 -93.56 -93.14 -92.73 -92.34 -91.57 -90.84 -90.12 
300 -96.04 -95.62 -95.17 -94.75 -94.35 -93.57 ~92.83 -92.10 
350 -98.29 -97.77 -97.27 -96.83 -96.41 -95.62 -94.87 -94.14 
400 -100.12 -99.46 -98.97 -98.54 -97.72 -96.95 -96.21 
450 -103.03 -101.75 -101.19 -100.72 -99.87 -99.09 -98.33 
500 -106.73 -104.19 -103.48 -102.95 -102.06 -101.26 -100.50 
550 -110.15 -106.81 -105.86 -105.25 -104.30 -103.47 -102.69 
f:IJO -113.25 -109.56 -108.32 -107.61 -106.59 -105.73 -104.93 
700 -118.95 -115.17 -113.44 -112.49 -111.28 -110.34 -109.51 
800 -124.30 -120.66 -118.67 -117.52 -116.11 -115.10 -114.23 
900 -129.49 -126.00 -123.91 -122.62 -121.05 -119.96 -119.07 

lOOO -134.60 -131.24 -129.11 -127.74 -126.06 -124.93 -124.02 

25 -150.72 -150.16 -149.62 -149.09 '-148.57 -'147.57 -146.59 -145.64 
50 -151.65 -f51.06 -150.51 -149.96 -149.44 -148.41 -147.42 -146.44 
75 -152.70 -152.10 -151.53 -150.98 -150.45 -149.41 -148.41 -147.43 

100 -153.86 -153.25 ~152.68 -152.12 -151.58 -150.54 -149.52 -148.54 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 

900 
1000 

25 
50 
7:5 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 

Sat. 

-155.11 
-156.44 
-157.85 
-159.34 
-160.88 
-162.49 
-165.88 
-169.50 

-238.47 
-239.73 
-241.27 
-243.03 
-244.98 
-247.10 
-249.36 
-251.76 
-254.25 
-256.83 
-262.05 
-266.73 

-92.91 
-93.62 
-94.3:5 

-95.09 
-95.86 
-96.64 
-97.43 
-98.24 
-99.07 
-99.90 

-101.62 
-103.41 

0.5 1.0 

-154.50 -153.92 
-155.83 -155.25 
-157.25 -156.66 
-158.73 -158.14 
-160.29 -159.70 
-161.92 -161.32 
-165.35 -164.75 
-169.03 -168.41 
-172.94 -172.28 
-177.16 -176.36 
-181.73 -180.64 
-186.39 -185.12 
-191.13 -189.77 
-200.89 -199.51 
-211.06 -209.71 
-221.64 -220.33 
-232.61 -231.33 

-237.28 -236.16 
-238.51 -237.35 
-240.03 -238.85 
-241.78 -240.60 
-243.74 -242.56 
-245.88 -244.70 
-248.17 -247.01 
-250.61 -249.47 
-253.17 -252.06 
-255.85 -254.77 
-261.47 -260.53 
-267.24 -266.63 
-272.89 -272.95 
-276.32 -279.34 

-285.55 
-291.40 
-297.02 

-92.62 -92.34 
-93.32 -93.03 
-94.04 -93.74 
-94.78 -94.48 
-95.54 -95.23 
-96.32 -96.01 
-97.12 -96.80 
-97.93 -97.61 
-98.75 -98.44 
-99.60 -99.28 

-101.33 -101.00 
-103.12 -102.78 
-105.00 -104.61 
-107.08 -106.51 
-109.41 -108.47 
-111.69 -110.52 
-113.90 -112.63 
-118.24 -116.94 

Pressure, kbar 
1.5 2.0 

Na(CH3COO)O - Continued 

-153.36 -152.81 
-154.68 -154.14 
-156.09 -155.54 
-157.57 -157.02 
-159.13 -158.57 
-160.75 -160.19 
-164.17 -163.61 
-167.82 -167.26 
-171.69 -171.12 
-175.75 -175.17 
-179.99 -179.40 
-184.41 -183.81 
-189.00 -188.37 
-198.62 -197.94 
-208.77 -208.03 
-219.36 -218.59 
-230.35 -229.56 

-235.08 -234.04 
-236.24 -235.18 
-237.73 -236.65 
-239.47 -238.39 
-241.43 -240.34 
-243.58 -242.49 
-245.89 -244.81 
-248.36 -247.29 
-250.97 -249.91 
-253.71 -252.67 
-259.54 -258.54 
-265.76 -264.85 
-272.31 -271.52 
-279.11 -278.50 
-286.06 -285.73 
-293.09 -293.17 
-300.19 -300.78 
-314.78 -316.53 

-333.14 

-350.86 

-92.06 -91.77 
-92.73 -92.44 
-93.44 -93.1:5 

-94.18 -93.88 
-94.93 -94.63 
-95.70 -95.41 
-96.50 -96.20 
-97.30 -97.00 
-98.13 -97.82 
-98.97 -98.66 

-100.68 -100.38 
-102.45 -102.14 
-104.28 -103.96 
-106.15 -105.82 
-108.07 -107.73 
-110.04 -109.68 
-112.07 -111.67 
-116.24 -115.77 

3.0 4.0 5.0 

-151.76 -150.75 -149.75 
-153.08 -152.06 -151.07 
-154.48 -153.46 -152.46 
-155.96 -154.93 -153.93 
-157.51 -156.48 -155.48 
-159.12 -158.09 -157.09 
-162.54 -161.51 -160.50 
-166.18 -165.14 -164.14 
-170.03 -168.99 -167.98 
-174.08 -173.03 -172.01 
-178.30 -177.211 -176.23 
-182.69 -181.63 -180.60 
-187.23 -186.16 -185.14 
-196.75 -195.67 -194.63 
-206.80 -205.70 -204.65 

-217.32 -216.20 -215.15 
-228.27 -227.14 -226.09 

-232.03 -230.11 -228.24 
-233.12 -231.15 -229.24 
-234.57 -232.58 -230.64 
-236.29 -234.29 -232.34 
-238.24 -236.23 -234.28 
-240.39 -238.38 -236.43 
-242.72 -240.71 -238.76 
-245.21 -243.21 -241.26 
-247.85 -245.86 -243.92 
-250.63 -248.66 -246.73 
-256.58 -254.64 -252.74 
-262.98 -261.11 -259.25 
-269.79 -267.99 -266.19 
-276.96 -275.27 -273.53 
-284.44 -282.88 -281.23 
-292.22 -290.81 -289.25 
-300.25 -299.03 -297.58 
-317.00 -316.22 -315.01 
-334.63 -334.33 -333.38 

-353.16 -353.30 -352.54 
-372.67 -373.11 -372.43 

-91.21 -90.65 -90.09 
-91.87 -91.30 -90.74 
-92.:57 -92.00 -91.44 

-93.30 -92.73 -92.16 
-94.05 -93.47 -92.91 
-94.82 -94.24 -93.67 
-95.61 -95.03 -94.46 
-96.41 -95.83 -95.26 
-97.23 -96.65 -96.08 
-98.07 -97.48 -96.91 
-99.78 -99.19 -98.62 

-101.54 -100.95 -100.37 
-103.35 -102.75 -102.18 
-105.20 -104.60 -104.02 
-107.09 -106.49 -105.90 
-109.02 -108.41 -107.83 
-111.00 -110.38 -109.78 
-115.04 -114.40 -113.79 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) Continued 

Pressure, kbar 
T,Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

NaClo - Continued 

800 -122.57 -121.30 -120.52 -120.00 -119.21 -118.54 -117.93 
900 -126.91 -125.69 -124.88 -124.32 -123.48 -122.80 -122.17 

1000 -131.30 -130.12 -129.30 -128.71 -127.84 -127.15 -126.52 

25 -128.57 -128.48 -128.37 -128.25 -128.13 -127.86 -127.58 -127.28 
50 -128.88 -128.78 -128.67 -128.55 -128.42 -128.16 -127.89 -127.60 
75 -129.22 - i29.11 -129.00 -128.88 -128.75 -128.49 -128.22 -127.94 

100 -129.57 -129.46 -129.35 -129.23 -129.10 -128.84 -128.57 -128.29 
125 -129.95 -129.84 -129.72 -129.60 -129.48 -129.21 -128.95 -128.67 
150 -130.35 -130.24 -130.12 -129.99 -129.87 -129.61 -129.34 -129.{)7 
175 -130.76 -130.65 -130.53 -130.41 -130.28 -130.02 -129.75 -129.48 
200 -131.20 -131.08 -130.96 -130.84 -130.71 -130.45 -130.18 -129.91 
225 -131.65 -131.53 -131.41 -131.29 -131.16 -130.90 -130.63 -130.36 
250 -132.11 -132.00 -131.88 -131.75 -131.62 -131.36 -131.10 -130.82 
300 -133.10 -132.99 -132.86 -132.73 ' -132.60 -132.33 -132.07 -131.80 
350 -134.17 -134.04 -133.90 -13~.76 -n~.6~ -1~~.~6 -1~~.09 -1~2.82 

400 -135.17 -135.00 -134.85 -134.71 -134.44 -134.17 -133.90 
450 -136.48 -136.16 -136.00 -135.85 -135.57 -135.30 -135.02 
500 -138.00 -137.39 -137.19 -137.04 -136.75 -136.47 -136.19 
550 -139.49 -138.70 -138.44 -138.27 -137.97 -117.6R -117.40 
600 -140.94 -140.06 -139.74 -139.54 -139.23 -138.93 -138.65 
700 -143.81 -142.91 -142.48 -142.22 -141.86 -141.55 -141.26 
800 -146.70 -145.83 -145.34 -145.04 -144.63 -144.30 -144.01 
900 -149.65 -148.81 -148.30 -147.97 -147.52 -147.18 -146.87 

1000 -152.66 -151.86 -151.34 -150.99 -150.52 -150.17 -149.86 

NaHSiO; 

25 -307.14 -306.93 -306.71 -306.49 -306.26 -305.81 -305.35 -304.89 
50 -307.65 -307.42 -307.20 -306.97 -306.74 -306.28 -305.83 -305.37 
75 -308.16 -307.93 -307.70 -307.47 -307.24 -306.79 -306.33 -305.87 

100 -308.70 -308.46 -308.23 -308.00 -307.77 -307.30 -306.85 -306,39 
125 -309.24 -309.00 -308.77 -308.53 -308.30 -307.84 -307.38 -306.92 
150 -309.80 -309.56 -309.32 -309.09 -308.85 -308.39 -307.93 -307.48 
175 -310.37 -310.13 -309.89 -309.65 -309.42 -308.96 -308.50 -308.04 
200 -310.95 -310.71 -310.47 -310.23 -310.00 -309.53 -309.07 -308.62 
225 -311.54 -311.30 -311.06 -310.82 -310.59 -310.12 -309.66 -309.20 
250 ,-312.14 -311.91 -311.66 -311.42 -311.19 -310.72 -310.26 -309.80 
300 -313.37 -313.15 -312.90 -312.66 -312.42 -311.95 -311.49 -311.03 
350 -314.67 -314.45 -314.19 -313.94 -313.70 -313.23 -312.76 -312.30 
400 -315.82 -315.52 -315.26 -315.01 -314.53 -314.07 -313.61 
450 -317.34 -316.90 -316.62 -316.36 -315.88 -315.41 -314.94 
500 -319.06 -318.33 -318.02 -317.75 -317.25 -316.78 -316.31 
550 -320.74 -319.82 -319.46 -319.17 -318.66 -318.18 -317.71 
600 -322.37 -321.37 -320.94 -320.63 -320.10 -319.61 -319.14 
700 -325.56 -324.54 -323.99 -323.63 -323.05 -322.55 -322.07 
800 -328.73 -327.74 -327.14 -326.73 -326.11 -325.59 -325.10 
900 -331.93 -330.98 -330.35 -329.90 -329.25 -328.71 -328.21 

1000 -335.16 -334.24 -333.60 -333.14 -332.46 -331.91 -331.41 

NaI° 

25 -72.90 -72.40 -71.91 -71.44 .-70.97 -70.06 -69.17 -68.30 
50 -73.87 -73.35 -72.84 -72.36 -71.88 -70.95 -70.05 -69.16 
75 -74.86 -74.33 -73.81 -73.32 -72.84 -71.90 -70.99 -70.09 

100 -75.87 -75.33 -74.81 -74.31 -73.82 -72.88 -71.96 -71.06 
125 -76.90 -76.35 -75.83 -75.33 -74.84 -73.89 -72.97 -72.07 
150 -77.94 -77.40 -76.87 -76.37 -75.87 -74.92 -74.00 -73.09 
175 -79.00 -78.46 -77.93 -77.43 -76.93 -75.97 -75.05 -74.14 
200 -80.08 -79.54 -79.01 -78.50 -78.01 -77.05 -76.12 -75.21 

J. Phvs. Chern. Ref. Data, Vol. 24, No.4, 1995 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T, Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Nal o 
_ Continued 

225 -81.16 -80.64 -80.11 -79.59 -79.10 -78.14 ' -77.21 -76.30 
250 -82.26 -81.75 -81.22 -80.70 -80.21 -79.24 -78.31 -77.40 
300 -84.48 -84.01 -83.48 -82.97 -82.47 -81.50 -80.57 -79.66 
350 -86.71 -86.33 -85.80 -85.28 -84.78 -83.81 -82.88 -81.97 
400 -88.70 -88.17 -87.65 -87.15 -86.18 -85.24 -84.33 
450 -91.12 -90.58 -90.06 -89.56 -88.59 -87.65 -86.74 
500 -93.59 -93.03 -92.51 -92.01 -91.04 -90.10 -89.19 
550 -96.09 -95.53 -95.01 -94.50 -93.53 -92.59 -91.68 
600 -98.63 -98.07 -97.54 -97.03 -96.06 -95.12 -94.21 
700 -103.80 -103.24 -102.71 -102.20 -101.22 -100.28 -99.37 
800 -109.10 -108.53 -108.00 -107.49 -106.51 -105.57 -104.65 
900 -114.50 -113.94 -113.40 -112.89 -111.91 -110.97 -110.05 

1000 -120.01 -119.44 -118.91 -118.40 -117.42 -116.47 -115.56 

NaOHo 

25 -99.10 -99.09 -99.06 -99.02 -98.97 -98.85 -98.71 -98.55 
50 -99.28 -99.26 -99.23 -99.19 -99.14 -99.03 -98.90 -98.75 
75 -99.53 -99.50 -99.47 -99.43 -99.38 -99.26 -99.13 -98.99 

100 -99.83 -99.80 -99.76 -99.72 -99.66 -99.54 -99.41 -99.27 
125 -100.20 -100.16 -100.11 -100.06 -100.00 -99.87 -99.74 -99.60 
150 -100.62 -100.56 -100.50 -100.44 -100.38 -100.25 -100.11 -99.96 
175 -101.09 -101.02 -100.95 -100.88 -100.81 -100.66 -100.52 -100.37 
200 -101.63 -101.53 -101.44 -101.36 -101.28 -101.12 -100.97 -100.81 
225 -102.23 -102.09 -101.98 -101.88 -101.79 -101.62 -101.45 -101.29 
250 -102.91 -102.72 -102.57 -102.45 -102.34 -102.15 -101.97 -101.80 
300 -104.60 -104.18 -103.92 -103.73 -103.58 -103.33 -103.11 -102.92 
350 -107.37 -106.06 -105.51 -105.21 -104.99 -104.65 -104.39 -104.16 
400 -108.85 -107.44 -106.91 -106.57 -!O6.12 -IQ5.79 -105.51 
450 -114.69 -109.86 -108.88 -108.36 -107.73 -107.31 -106.98 
500 -124.77 -112.98 -111.18 -110.37 -109.49 -108.96 -108.56 
550 -133.23 -116.96 -113.84 -112.61 -111.40 -110.72 -110.25 
600 -139.81 -121.62 -116.88 -115.08 -113.46 -112.61 -112.05 
700 -149.89 -131.20 -123.78 -120.65 -117.98 -116.74 -115.97 
800 -157.76 -139.81 -130.99 -126.72 -122.97 -121.29 -120.31 
900 -164.41 -147.33 -137.91 -132.89 -128.25 -126.20 -125.06 

1000 -170.35 -154.02 -144.38 -138.92 -133.67 -131.37 -130.17 

Nd+3 

25 -160.60 -161.09 -161.52 -161.91 -162.26 -162.90 -163.47 -163.99 
50 -159.32 -159.82 -160.27 -160.67 -161.04 -161.70 -162.30 -162.85 
75 -157.98 -158.49 -158.95 -159.37 -159.75 -160.44 -161.06 -161.63 

100 -156.57 -157.11 -157.59 -158.02 -158.42 -159.13 -159.78 -160.37 
125 -155.11 -155.67 -156.17 -156.63 -157.04 -157.79 -158.46 -159.07 
150 -153.58 -154.19 -154.72 -155.19 -155.63 -156.41 -157.10 -157.74 
175 -151.99 -152.64 -153.21 -153.72 -154.18 -154.99 -155.72 -156.38 
200 -150.32 -151.03 -151.65 -152.20 -152.68 -153.55 -154.31 -155.00 
225 -14ft57 -149.36 -150.04 -150.n1 -151.1n -152.08 -152.88 -153.59 
250 -146.72 -147.61 -148.37 -149.02 -149.59 -150.57 -151.42 -152.17 
300 -142.68 -143.92 -144.90 -145.66 -146.32 -147.46 -148.43 -149.26 
350 -138.60 -139.84 -141.30 -142.15 -142.92 -144.24 -145.33 -146.28 
400 -137.67 -137.68 -138.54 -139.40 -140.90 -142.15 -143.22 
450 -139.28 -134.23 -134.88 -135.78 -137.45 -138.86 -140.07 
500 -131.28 -131.21 -132.06 -133.89 -135.48 -136.83 
550 -129.18 -127.61 -128.26 -130.21 -131.99 -133.50 
600 -128.06 -124.21 -124.40 -126.39 -128.37 -11005 
700 -118.34 -116.53 -118.25 -120.66 -122.73 
800 -108.43 -109.34 -112.24 -114.76 
900 -99.75 -99.71 -103.16 -106.09 

1000 -89.62 -93.63 -96.79 
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"ADt.E .1. • Calculated apparent standard partial molal Gibbs free energies of formation' (in keal/mol) of aqueous species other than H20. as. a function of 
temperature and pressure (see text) - Continued 

Pressure. kbar 
T;DC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Neo 

-~'--

25 4.56 4.81 5.06 5.31 5.55 6.05 6.56 7.06 
50 4.11 4.36 4.62 4.88 5.13 5.64 6.14 6.64 
75- 3.58 3.85 4.11 4.37 4.63 5.14 5.64 6.14 

100 3.00 3.27 3.53 3.80 4.06 4.57 5.08 5.58 
]25 2.35 2.63 2.90 3.17 3.43 3.95 4.46 4.97 
150 1.66 1.94 2.22 2.49 2.76 3.28 3.79 4.30 
175 0.92 1.21 1.49 1.77 2.03 2.56 3.08 3.59 
200 0.13 0.42 0.71 0.99 1.27 1.80 2.32 2.83 
225 -0.71 -0.40 -0.11 0.18 0.46 1.00 1.52 2.04 
250 -1.60 -1.28 -0.97 -0.67 -0.39 0.16 0.69 1.20 
300 -3.55 -3.18 -2.82 -2.50 -2.20 -1.64 -1.09 -0.57 
350 -5.95 -5.31 -4.85 -4.49 -4.17 .:....3.57 -3.01 -2.47 
400 -7.83 -7.08 -6.64 -6.27 -5.63 -5.04 -4.49 
450 -11.51 -9.55 -8.95 -8.52 -7.81 -7.20 -6.62 
500 -16.75 -12.33 -11.45 -10.91 -10.12 -9.46 -8.86 
550- -21.48 -15.49 -}4.13 -13.45 -12.54 -11.83 -11.21 
600 -25.60 -18.94 :-17.01 -16.13 -15.07 -14.31 -13.65 
700 -32.94 -26.09 -23.22 -21.87 -20.45 -19.54 -18.81 
800 '-39.69 -33.11 -29.75 -27.99 -26.19 -25.13 -24.32 
900 -46.20 .... 39.92 -36.35 -34.33 -32.21 -31.02 -30.16 
.000 -52.62 -46.61 -42.95 -40.78 -38.45 .-37.17 -36.29 

25 -10.90 -11.22 -11.50 -11.74 -11.95 -12.32 -12.63 -12.90 
50 -10.12 -10.45 -to.74 -11.00 -11.23 -11.63 -11.97 -12.27 
75 -9.32 -9.67 -9.97 -10.24 . -to.48 -to.90 -11.27 -11.59 

100 -851 -8.88 -9.19 -9.47 -9.72 -10.17 -to.55 -10.90 
J25 -7.68 -8.07 -8.40 -8.69 -8.96 -9.43 -9.83 -10.20 
150 -6.83 -7.24 -7.60 -7.91 -8.19 -8.68 -9.11 -9.49 
175 "'-5.96 -6.40 -6.78 -7.11 -7.41 -7.93 -8.38 -8.18 
200 -5.05 -5.53 -5.95 ."..6.30 -6.62 -7.18 -7.65 -8.07 
225 -4.10 -4.64 -5.09 ...,..5.48 -5.83 -6.42 -6.92 -7.36 
250 -3.11 -3.71 -4.22 -4.64 -5.02 -5.65 -6.19 -6.65 
300 -0.93 -1.76 -2.42 -2.92 -3.36 -4.10 -4.71 -5.24 
350 1.22 0.39 -0.59 -1.16 -1.66 -2.52 -3.23 -3.83 
400 1.21 1.20 0.63 0.06 -0.92 -1.73 -2.41 
450 -0.55 2.83 2.4] 1.81 0.71 -0.20 -0.98 
500 4.09 4.15 3.58 2.38 1.34 0.47 
550 4.74 5.79 5.37 4.08 2.92 1.95 
600 4.69 7.28 7.16 5.84 4.55 3.46 
700 9.51 10.73 9.60 8.02 6.67 
800 14.34 13.75 11.84 10.19 
900 18.21 18.27 15.99 14.06 

1000 22.99 20.33 18.25 

Ni(';H3COOr 

25 -101.12 -100.91 -100.70 -100.48 -100.26 -99.81 -99.35 -98.88 
50 -100.90 -100.69 -100.47 -100.25 -100.02 -99.S7 -99.11 -98.65 
7~ -100.80 -lOO.:nS -lOU.36 -lOU.14 -99.92 -99.47 -99.02 -98.56 

100 -100.80 -'-100.59 -100.37 -100.15 -99.93 -99.49 -99.04 -98.59 
125 -100.88 -100.68 -100.47 -100.25 -100.04 -99.60 -99.16 -98.71 
ISO -101.04 -100.85 -100.65 -100.44 -100.23 -99.80 -99.37 -98.93 
In -101.27 -lUL09 -100.90 -100.70 -100.50 -100.08 -99.66 -99.22 
200 -101.55 -101.40 -101.22 -101.03 -100.84 -100.44 -100.02 -99.60 
225 -101.88 -101.76 -lOLOO -101.43 -101.25 -100.86 -100.45 -100.04 
250 -102.24 -102.17 -102.04 -101.88 -101.71 -101.34 -100.95 -100.55 
300 -103.05 -lU3.12 -103.06 -102.94 -102;80 -102.49 -102.13 -101.76 
350 -104.52 -104.20 -104.30 -104.21 -104.10 -103.84 -103.53 -103.19 
400 -'-106.10 -105.75 -105.66 -105.59 -105.38 -to5.12 -104.82 
450 -109.38 -to7.46 -107.31 -107.25 -107.11 -106.90 -106.64-
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 

temperature and pressure (see text) - Continued 

Pressure, kbar 
T.oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Nl(CH3COOr - Continued 

500 -109.51 -109.15 -109.08 -108.98 -108.83 -108.62 
550 -112.01 -111.19 -111.05 -111.01 -110.92 -110.75 
600 -114.97 -113,4:5 -113.HS -1l3.1j -113.13 -113.02 
700 -118.74 -117.85 -117.75 -117.87 -117.89 
800 -123.02 -122.68 -122.96 -123.12 
900 -128.53 -127.89 -128.36 -128.66 

1000 -133.44 -134.08 -134.46 

Ni(CH3COO); 

25 -190.61 -189.82 -189.06 -188.33 -187.62 -186.25 -184.93 -183.64 
50 -190.79 -189.97 -189.19 -188.43 -187.71 -186.30 -184.95 -183.64 
75 -191.24 -190.40 -189.61 -188.84 -188.11 -186.68 -185.32 -183.99 

100 -191.92 -191.08 -190.27 -189.50 -188.75 -187.32· -185.94 -184.60 
12j -192.81 -191.9::5 -191.14 -19U.30 -HS9.61 -UHt17 -Hso.ns -1~.5.43 

150 -193.87 -193.02 -192.20 -191.42 -190.66 -189.21 -187.82 -186.46 
175 -195.10 -194.25 -193.43 -192.64 -191.88 -190.43 -189.03 -187.67 
200 -196.48 -195.64 -194.81 -194.02 -193.26 -191.80 -190.40 -189.04 
225 -19H.Ol -197.17 -196.35 -195.56 -194.79 -193.33 -191.92 -190.55 
250 -199.66 -198.85 -198.02 -197.23 -196.46 -194.99 -193.58 -192.21 
300 -203.33 -202.59 -201.76 -200.96 -200.19 -198.71 -197.29 -195.92 
350 -207.46 -206.82 ;"'205.97 -205.16 -204.39 -202.91 -201.49 -200.11 
400 -211.52 -210.63 -209.81 -209.03 -207.54 -206.11 -204.73 
450 -216.73 -215.70 -214.86 -214.07 -212.57 -211.14 -209.76 
500 -222.49 -221.16 -220.29 -219.49 -217.98 -216.54 -215.15 
550 -228.52 -227.01 -226.08 -225.26 -223.73 -222.29 -220.89 
600 -234.79 -233.20 -232.20 -231.36 -229.81 -228.36 -226.96 
700 -248.10 .... 246.48 -245.37 -244.47 -242.88 -241.41 -240.00 
800 -262.39 -260.80 -259.63 -258.68 -257.04 -255.55 -254.14 
900 -277.60 -276.05 -274.86 -273.87 -272.20 -270.69 -269.27 

1000 -293.68 -292.10 -29U.96 -2H9.96 -2HH.25 -2Ho.74 -:.I.1:S5.3J 

Ni(CH3COO)j 

2:5 -279.09 -278.25 -276.H8 -275.57 -274.31 -271.1$9 -26'J.YI -267.32 
50 -280.00 -278.51 -277.11 -275.77 -274.48 -272.00 -269.62 -267.32 
75 -280.75 -279.24 -277.83 -276.47 -275.16 -272.65 -270.25 -267.92 

100 -281.86 -280.35 -278.93 -277.57 -276.25 -273.73 -271.31 -268.97 
125 -283.27 -281.78 -280.36 -279.00 -277.69 -275.17 -272.74 -270.40 
150 -284.96 -283.49 -282.08 -280.73 -279.43 -276.91 -274.49 -272.15 
175 -286.88 -285.46 -284.07 -282.74 -281.44 -278.94 -276.53 -274.19 
200 -289.00 -287.65 -286.29 -284.98 -283.70 -281.22 -278.83 -276.50 
225 -291.29 -290.04 -288.73 -287.45 -286.19 -283.75 -281.37 -279.06 
250 -293.72 -292.61 -291.37 -290.12 -288.89 -286.49 -284.14 -281.85 
300 -298.75 -298.20 -297.16 -296.02 -294.87 -292.58 -290.30 -288.06 
350 -303.34 -304.10 -303.54 -302.58 -301.54 -299.39 -297.22 -295.04 
400 -310.45 -310.39 -309.68 -308.81 -306.86 -3U4.81 -302.72 
450 -315.13 -317.51 -317.24 -316.59 -314.91 -313.01 -311.03 
500 -324.70 -325.16 -324.83 -323.47 -321.77 -319.91 
550 -331.80 -333.35 -333.44 -332.50 -331.02 -329.31 
600 -338.94 -341.79 -342.39 -341.95 -340.73 -339.18 
700 -359.70 -361.28 -361.96 -361.35 -360.16 
800 -381.62 -383.34 -383.38 -382.59 
900 -403.58 -406.06 -406.73 -406.26 

1000 -430.24 -431.39 -431.06 

NiCJ+ 

25 -40.92 -40.99 -41.03 -41.06 -41.07 -41.05 -41.00 -40.92 
50 -40.50 -40.58 -40.62 -40.65 -40.67 -40.66 -40.63 -40.57 
75 -40.10 -40.18 -40.23 -40.27 -40.29 -40.29 -40.27 -40.23 

100 -39.72 -39.80 -39.86 -39.90 -39.92 -39.94 -39.93 -39.90 
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'l'Afu;el.Calculated apparent standard partial molal Gibbs free energies of fonnation (in k-caVmol) of aqueous species other than HzO as a function of 
temperature and pressure (see text) - Continued 

.r.~ 

Pressure, kbar 
r;oc Sat. 0.5 1.0 1.5 2.0 3.0 4.0 .5.0 

NiCr - Continued 

':125 -39.34 -39.44 -39.50 -39.55 -39.58 -39.61 -39.61 -39.59 
150 -38.97 -39.08 -39.16 -39.21 -39.25 -39.30 -39.31 .,..39.30 
J75 -38.61 -38.73 -38.82 -38.89 -38.94 -39.00 -39.02 -39.02 
200 -38.24 -38.39 -38.49 -38.58 -38.64 -38.71 "':38.75 -38.76 
225 -37.87 -38.04 -38.17 -38.21 -38.34 -38.44 -38.49 -38.51 
250 -37.48 -37.70 -37.85 -31.97 -38.06 -38.18 -38.25 -38.28 
300 -36.65 -36.99 -37.23 -37.39 -37.51 -37.69 -37.80 -37.86. 
350 -35.91 -36.24 -36.65 -36.83 -36.99 -37.23 -.37.39 -31.50 
400 -36.30 -36.13 -36.32 -36.50 -36.80 -37.02 -37.17 
450 -37.97 -35.77 -35.85 -36.05 -36.41 -36.68 --'36.88 

500 -35.67 -35.46 -35.63 -36.04 -36.37 -36.62 
550 -35.99 -35.16 -35.24 -35.68 -36.08 -36.39 
600 -36.17 -35.00 -34.88 -35.33 -35.79 -36.16 
700" -35.22 -34.30 -34.60 -35.21 -35.71 
800 -33.81 -33.77 -34.55 -35.21 
900 -33.29 -32.84 -33.81 -34.63 

1000 -31.90 -33.07 -33.96 

Octanoate 

25 -76.34 -74.80 -73.34 -71.95 -70.61 -68.05 -65.59 -63.22 
so; --77.94 -76.34 -74.84 -73.41 -72.04 -69.41 -66.89 -64.45 
75 -79.75 -78.13 -76.61 -75.16 -73.76 -71.09 -68.54 -66.07 

100 --81.73 -80.11 -78.57 -77.11 -75.70 -73.01 -70.44 -67.95 
125 -83.87 -82.25 -80.71 -79.24 -77.83 -75.12 -72.54 -70.04 
150 -86.14 -84.53 -82.99 -81.52 -80.11 -77.40 -74.81 -72.30 
175 -88.53 -86.94 -85.41 -83.95 -82.53 -79.82 -77.23 -74.72 
200 -91.01 -89.47 -87.95 -86.49 -85.08 -82.38 -79.79 -77.28 
225 -93.58 -92.10 -90.60 -89.15 -87.75 -85.06 -82.47 -79.97 
250 -96.19 -94.81 -93.34 -91.91 -90.53 -87.85 -85.27 -82.77 
300 -101.48 -100.46 -99.09 -97.72 -96.37 -93.74 -91.19 -88.71 
350 -106.28 -106.23 -105.12 -103.84 -102.55 -100.00 -97.49 -95.04 
400 -111.89 -111.33 -110.23 -109.03 -106.58 -104.14 -101.72 
450 -115.78 -117.59 -116.81 -115.76 -113.46 -111.09 -108.73 
500 -123.70 -123.52 -122.69 -120.59 -118.32 -116.02 
550 -129.53 -130.30 -129.79 -127.94 -125.80 -123.57 
600 -135.18 -137.13 -137.02 -135.51 -133.51 -131.36 
700 -151.09 -151.92 -151.20 -149.54 -147.58 
800 -167.51 -167.60 -166.31 -164.55 
900 -183.98 -184.72 -183.77 -182.16 

1000 -202.63 -201.91 -200.36 

Octanoic Acid 

25 -83.40 -81.68 -80.04 -78.46 -76.92 -73.96 -71.09 -68.30 
SO -85.64 -83.91 -82.27 -80.69 -79.16 -76.20 -73.36 -70.59 
75 -88.20 . -86.46 -84.81 -83.23 -81.70 -78.75 -75.91 -73.15 

100 -91.04 -89.29 -87.64 -86.05 -84.52 -81.57 -78.73 -75.98 
125 -94.15 -92.39 -90.73 -89.14 -87.60 -84.64 -81.80 -79.05 
150 -97.51 -'95.74 -94.07 -92.47 -90.92 -87.96 -85.12 -82.36 
175 -101.10 -99.33 -97.64 -96.03 -94.47 -91.50 -88.65 -85.89 
200 -104.93 -103.15 -101.44 -99.81 -98.25 -95.26 -92.40 -89.63 
225 -108.99 -107.20 -105.46 -103.81 -102.23 -99.21 -96.34 -93.57 
250 -113.28 -111.47 -109.68 -108.00 -106.41 -103.37 -100.48 -97.69 
300 -122.63 -120.69 -118.75 -116.99 -11-5.34 -112.23 -109.30 -106.48 
350 -133.75 -130.95 -128.65 -126.74 -125.00 -121.78 -118.79 -115.93 
400 -142.83 -139.45 -137.24 -135.35 -131.99 -128.90 -125.99 
450 -159.03 -151.29 -148.53 -146.40 -142.81 -139.61 -136.63 
500 -181.03 -164.43 -160.62 -158.12 -154.22 -150.88 -147.82 
550 -201.34 -179.05 -173.56 -170.52 -166.20 -162.69 -159.52 
600 -219.60 -194.88 -187.33 -183.57 -178.72 -174.99 -171.71 
700 -253.22 -227.85 -216.89 -211.45 -205.28 -201.04 -197.50 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Octanoic Acid - Continued 

800 -285.21 -260.79 -248.06 -241.16 -233.61 -228.82 -225.01 
900 -316.75 -293.43 -279.93 -272.09 -263.40 -258.14 -254.13 

1000 -348.38 -326.02 -312.23 -303.83 -294.36 -288.79 -284.71 

25 3.95 4.31 4.67 5.01 5.36 6.04 6.70 7.37 
50 3.25 3.62 3.99 4.35 4.70 5.39 6.07 6.73 
75 2.45 2.84 3.21 3.57 3.93 4.63 5.31 5.99 

100 1.57 1.96 2.34 2.71 3.08 3.78 4.47 5.15 
125 0.61 l.01 lAO 1.78 2.14 2.86 3.55 4.23 
150 -0.42 -0.01 0.39 0.77 1.14 1.86 .2.56 3.25 
175 -1.51 -1.09 :-0.69 -0.30 0.08 0.81 1.51 2.20 
200 -2.67 -2.24 -1.82 -1.43 -1.04 -0.31 0.41 1.10 
225 -3.89 -3.45 -3.02 -2.61 -2.22 -1.48 -0.76 -0.06 
250 -5.19 -4.73 -4.28 -3.86 -3.46 -2.70 -1.97 -1.26 
300 -8.03 -7.48 -6.96 -6.51 -6.08 -5.29 -4.54 -3.82 
350 -11.54 -10.56 -9.89 -9.37 -8.90 -8.06 -7.29 -6.55 
400 -14.24 -13.10 -12.45 -11.92 -1l.01 -10.20 -9.43 
450 -19.68 -16.66 -15.77 -15.14 -14.13 -13.27 -12.47 
500 -27.52 -20.69 -19.35 -18.56 -17.41 -16.49 -15.66 
550 -34.55 -25.27 -23.20 -22.18 -20.86 -19.85 -18.97 
600 -40.62 -30.29 -27.33 -26.00 -24.45 -23.35 -22.43 
700 -51.28 -40.67 -36.24 -34.18 -32.06 -30.75 -29.71 
800 -60.96 -50.76 -45.57 -42.88 -40.17 -38.61 -37.46 
900 -70.20 -60.47 -54.95 -51.86 -48.65 -46.89 -45.65 

1000 -79.25 -69.93 -64.29 -60.95 -57.41 -55.52 -54.24 

OH-

25 -37.59 -37.64 -37.67 -37.68 -37.68 -37.66 -37.62 -37.56 
50 -37.50 -37.54 -37.56 -37.57 -37.57 -37.55 -37.50 -37.44 
75 -37.36 -37.40 -37.42 -37.44 -37.44 -37.42 -37.38 -37.33 

100 -37.17 -37.23 -37.26 -37.28 -37.29 -37.28 -37.25 -37.20 
125 -36.95 -37.02 -37.06 -37.09 -37.11 -37.12 -37.10 -37.06 
150 -36.67 -36.77 -36.84 -36.89 -36.92 -36.94 -36.94 -36.92 
175 -36.35 -36.49 -36.58 -36.65 -36.70 -36.75 -36.77 -36.76 
200 -35.97 -36.16 -36.29 -36.39 -36.46 -36.54 -36.58 -36.59 
225 -35.51 -35.78 -35.9G -3G.09 -3(i.19 -36.~1 -3G.38 -36.41 

250 -34.96 -35.33 -35.59 -35.76 -35.89 -36.07 -36.17 -36.22 
300 -33.44 -34.23 -34.70 -35.00 -35.21 -35.51 -35.70 -35.82 
350 -30.80 -32.62 -33.60 -34.07 -34.41 -34.87 :....35.17 -35.37 
400 -30.89 -32.24 -32.96 -33.46 ...,.34.14 -34.57 -34.87 
450 -27.2l -30.51 -31.64 -32.36 -33.30 -33.90 -34.32 
500 -28.28 -30.05 -31.08 -32.35 -33.15 -33.70 
550 -25.46 -28.16 -29.59 -31.28 -32.31 -33.01 
600 -22.24 -26.01 -27.89 -30.07 -31.37 -32.24 
700 -21.32 -23.98 -27.22 -29.14 -30.40 
800 -19.66 -23.83 -26.44 -28.11 
900 -15.25 -20.09 -23.33 -25.35 

1000 -16.23 -19.98 -22.16 

Pentanoate 

25 -82.60 -81.61 -80.66 -79.75 -78.87 -77.16 -75.52 -73.93 
50 -83.63 -82.61 -81.64 -80.70 -79.80 -78.06 -76.38 -74.75 
7S -84.80 -83.76 -82.77 -81.83 -80.91 -79.15 -77.46 -75.81 

100 -86.06 -85.02 -84.03 -83.08 -82.17 -80.40 -78.70 -77.04 
125 -87.41 -86.38 -85.40 -84.45 -83.53 -81.76 -80.06 -78.~ 

150 -88.84 -87.83 -86.85 -85.91 -84.99 -83.23 -81.53 -79.87 
175 -90.33 -89.34 -88.38 -87.45 -86.54 -84.79 -83.09 -81.44 
200 -91.86 -90.92 -89.98 -89.06 -88.17 -86.43 -84.74 -83.10 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mo1) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T, CO Sat. 0.5 1.0 1.5 2:0 3.0 4.0 5.0 

Pentanoate - Continued 

225 -93.42 -92.55 -91.64 -90.74 -89.86 -88.14 -86.47 -84.84 
250 -94.98 -94.22 -93.35 -92.48 -91.62 -89.93 -88.27 -86.65 
300 -97.98 -97.61 -96.89 -96.10 -95.29 -93.68 -92.07 -90.48 
350 -100.15 -100.89 -100.53 -99.88 -99.15 -97.64 -96.10 -94.56 
400 -103.83 -104.16 -103.75 -103.16 -101.79 -100.34 -98.86 
450 -104.22 -107.64 -107.65 -107.26 -106.10 -104.76 -103.35 
500 -110.72 -111.51 -111.42 -110.53 -109.33 -108.01 
550 -113.23 -115.27 -115.60 -115.07 -114.04 -112.82 
600 -115.33 -118.91 -119.78 -119.70 -118.87 -117.77 
700 -126.11 -128.19 -129.17 -128.82 -127.98 
800 -136.90 -138.95 -139.11 -138.54 
900 -146.21 -149.11 -149.74 -149.40 

1000 -159.80 -160.75 -160.50 

Pentanoic Acid 

25 -89.21 -88.04 -86.91 -85.82 -84.76 -82.70 -80.70 -78.74 
50 -90.89 -89.71 -88.58 -87.50 -86.44 -84.39 -82.41 -80.47 
75 -92.76 -91.57 -90.45 -89.36 -88.30 -86.26 -84.29 -82.36 

100 -94.S1 -93.62 -92.49 -91.40 -90.34 -88.30 -86.33 -84.41 
125 -97.03 -95.83 -94.70 -93.60 -92.54 -90.50 -88.53 -86.62 
150 -99.41 -98.21 -97.06 -95.96 -94.90 -92.85 -90.88 -88.97 
175 -101.94 -100.73 -99.58 -98.47 -97.40 -95.35 -93.38 -91.46 
200 -104.62 -103.41 -102.23 -101.12 -100.04 -97.98 -96.00 -94.08 
225 -107.44 -106.22 -105.03 -103.90 -102.82 -100.74 -98.75 -96.82 
250 -110.41 -109.18 -107.96 -106.81 -105.72 -103.62 -101.62 -99.69 
300 -116.85 -115.54 -114.22 -113.01 -111.88 -109.74 -107.71 -105.76 
350 -124.50 -122.57 -121.01 -119.70 -118.51 -116.30 -114.23 -112.25 
400 -130.66 -128.37 -126.87 -125.58 -123.27 -121.15 -119.13 
450 -141.61 -136.42 -134.55 -133.10 -130.64 -128.44 -126.38 
500 -156.42 -145.32 -142.75 -141.05 -138.38 -136.09 -133.97 
550 -170.09 -155.19 -151.50 -149.44 -146.49 -144.08 -141.90 
600 -182.38 -165.85 -160.78 -158.25 -154.95 -152.40 -150.13 
700 -204.97 -188.02 -180.68 -177.01 -172.83 -169.94 -167.50 
800 -226.43 -210.11 -20].59 -196.95 -191.85 -188.59 -185.98 
900 -247.55 -231.96 -222.93 -217.66 -211.80 -208.22 -205.48 

1000 -268.69 -253.74 -244.51 -238.87 -232.49 -228.71 -225.91 

Phenol 

25 -12.59 -11.58 -10.61 -9.67 -S.75 -6.95 -5.21 -3.49 
50 -13.81 -12.80 -11.83 -10.89 -9.98 -8.20 -6.47 -4.78 
75 -15.17 -14.16 -13.19 -12.25 -11.34 -9.57 -7.86 -6.18 

100 -16.67 -15.66 -14.69 -13.75 -12.84 -11.07 -9.36 -7.69 
125 -18.30 -17.28 -16.31 -15.37 --14.45 -12.69 -10.98 -9.32 
150 -20.04 -19.02 -18.04 -17.10 -16.19 14.42 -12.72 -11.05 
175 -21.89 -20.87 -19.89 -18.94 -18.03 -16.26 -14.55 -12.89 
200 -23.85 -22.84 -21.84 -20.89 -19.97 -18.20 -16.49 14.83 
225 -25.92 -24.90 -23.90 -22.94 -22.01 -20.23 -18.52 16.86 
250 -28.09 -27.07 -26.05 -25.08 -24.15 -22.36 -20.64 -18.98 
300 -32.76 -31.73 -30.65 -29.65 -28.69 -26.88 -25.15 -23.47 
350 -38.15 -36.84 -35.62 -34.57 -33.58 -31.72 -29.97 -28.28 
400 -42.64 -41.00 -39.83 -38.79 -36.88 -35.09 -33.38 
450 -50.16 -46.84 -45.45 -44.32 -42.32 -40.49 -38.75 
500 -59.97 -53.23 -51.44 -50.16 -48.04 -46.16 -44.39 
550 -69.17 -60.23 -57.79 -56.31 -54.03 -52.07 -50.27 
600 -77.63 -67.75 -64.51 -62.75 -60.26 -58.23 -56.38 
700 -93.53 -83.40 -78.85 -76.43 -73.44 -71.21 -69.26 
800 -108.95 -99.19 -93.95 -90.97 -87.45 -85.01 -82.95 
900 -124.33 -114.99 -109.46 -106.12 -102.15 -99.53 -97.40 

1000 -139.86 -130.90 -125.25 121.69 -117.43 -114.68 -112.53 

J. Phvs. Chem. Ref. Data, Vol. 24, No. 4,1995 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function oi 

temperature and pressure (see text) - Continued 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 

350 
400 
450 
500 

550 
600 
700 
800 

900 
1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
:500 

550 
600 
700 
~UU 

900 
1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 

Sat. 

-49.50 
-50.92 
-52.51 
-54.26 
-56.16 
-58.20 
-60.38 
-62.68 
-65.11 
-67.66 
-73.17 

-79.57 

-1.96 
-2.90 
-4.03 
-5.30 
-6.71 
-8.25 
-9.91 

-11.68 
-13.57 
-15.57 
-19.95 
-25.27 

-86.77 
-87.47 
-88.23 
-89.06 
-89.94 
-90.87 
-91.83 
-92.81 
-93.80 
-94.77 
-96.51 
-97.32 

0.5 

-48.08 
-49.49 
-51.08 
-52.83 
-54.72 
-56.76 
-58.94 
-61.25 
-63.68 
-66.24 
-71.73 

-77.80 
-84.72 
-93.86 

-105.95 

-117.22 
-127.50 
-146.68 

165.15 
-183.48 
-201.95 

-l.l9 
-2.10 
-3.20 
-4.46 
-5.86 
-7.39 
-9.04 

-10.80 
-12.68 
-14.66 
-18.96 
-23.79 
-29.46 
-37.47 
-48.63 

-58.82 
-67.84 
-84.17 
-99.47 

-114.40 
-129.26 

-86.13 
-86.81 
-87.57 
-88.40 
-89.29 
-90.24 
-91.23 
-92.26 
-93.32 
-94.40 
-96.54 
-98.48 

-100.05 
-98.94 

1.0 

-46.72 
-48.14 
-49.72 
-51.46 
-53.36 
-55.39 
-57.56 
-59.85 
-62.27 
-64.81 
-70.23 

-76.11 
-82.49 
-89.43 
-97.06 

-105.47 
-114.52 
-133.38 

152.32 
-171.21 
-190.16 

-0.44 
-1.33 
-2.42 
-3.67 
-5.06 
-6.57 
-8.21 
-9.96 

-11.81 
-13.77 
-17.99 
-22.61 
-27.68 
-33.28 
-39.~:S 

-46.60 
-54.28 
-70.26 
-M6.U7 

-101.61 
-117.00 

-85.52 
-86.18 
-86.94 
-87.77 
-88.67 
-89.63 
-90.64 
-91.70 
-92.79 
-93.92 
-96.23 
-98.58 

-100.85 
-102.89 
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Pressure, kbar 
1.5 

Phenylalanine 

-45.41 
-46.83 
-48.41 
-50.15 
-52.04 
-54.08 
-56.24 
-58.52 
-60.93 
-63.45 
-68.83 

-74.64 
-80.87 
-87.53 
-94.63 

-102.20 
-110.21 
-127.35 
··145.40 

-163.90 
-182.71 

Propane 

0.27 
-0.60 
-1.67 
-2.91 
-4.29 
-5.80 
-7.42 
-9.16 

-11.00 
-12.94 
-17.11 
-21.64 
-26.55 
-31.84 
-37.~4 

-43.66 
-50.20 
-64.29 
-79.13 
-94.24 

-109.47 

Propanoate 

-84.92 
-85.57 
-86.32 
-87.16 
-88.06 
-89.03 
-90.05 
-91.13 
-92.25 
-93.41 
-95.82 
-98.31 

-100.84 
-103.35 

2.0 

-44.14 
-45.56 
-47.14 
-48.88 
-50.77 
-52.80 
-54.96 
-57.24 
-59.64 
-62.16 
-67.S1 

-73.27 
-79.43 
-85.97 
-92.89 

-100.18 
-107.83 
-124.11 
-141.43 

-159.46 
-177.99 

0.96 
0.12 

-0.94 
-2.17 
-3.54 
-5.05 
-6.66 
-8.39 

-10.22 
-12.15 
-16.28 
-20.77 
-25.59 
-30.75 
-36.24 

-42.06 
-48.21 
-61.36 
-7.5.40 
-89.99 

-104.91 

-84.34 
-84.98 
-85.72 
-86.56 
-87.46 
-88.44 
-89.48 
-90.57 
-91.70 
-92.89 
-95.36 
-97.95 

-100.63 
-103.35 

3.0 

-41.66 
-43.10 
-44.69 
-46.44 
-48.33 
-50.35 
-52.51 
-54.78 
-57.17 
-59.67 
-6'1.99 

-70.70 
-76.78 
-83.21 
-89.97 

-97.05 
-104.44 
-120.06 
-136.68 

-154.13 
-172.27 

2.30 
1.49 
0.45 

-0.76 
-2.12 
-3.61 
-5.21 
-6.93 
-8.74 

-10.65 
-14.74 
-19.17 
-23.90 
-28.93 
-34.2.5 

-39.84 
-45.69 
-58.11 
-71.:;9 

-85.34 
-99.84 

-83.20 
-83.82 
-84.56 
-85.39 
-86.30 
-87.29 
-88.34 
-89.45 
-90.62 
-91.83 
-94.40 
-97.12 
-99.96 

-102.91 

4.0 

-39.27 
-40.72 
-42.33 
-44.08 
-45.97 
-47.99 
-50.15 
-52.42 
-54.80 
-57.30 
-62.59 

-68.27 
-74.31 
-80.68 
-87.37 

-94.36 
-101.64 
-117.01 
-133.35 

-150.57 
-168.55 

3.59 
2.81 
1.79 
0.59 

-0.76 
-2.23 
-3.83 
-5.53 
-7.34 
-9.23 

-13.29 
-17.68 
-22.36 
-27.33 
-32.'51 

-38.06 
-43.79 
-55.93 
-68.90 

-82.59 
-96.91 

-82.09 
-82.69 
-83.42 
-84.26 
-85.18 
-86.17 
-87.23 
-88.36 
-89.54 
-90.78 
-93.40 
-96.20 
-99.15 

-102.23 

5.0 

-36.92 
-38.40 
-40.02 
-41.78 
-43.68 
-45.70 
-47.85 
-50.12 
-52.51 
-55.00 
-60.28 

-65.94 
-71.95 
-78.29 
-84.94 

-91.88 
-99.10 

-114.33 
-130.55 

-147.66 
-165.61 

4.84 
4.09 
3.09 
1.90 
0.56 

-0.90 
-2.49 
-4.18 
-5.98 
-7.87 

-11.91 
-16.26 
-20.92 
-25.84 
-31.03 

-36.46 
-42.13 
-54.12 
-66.94 

-80.52 
-94.80 

-81.00 
-81.58 
-82.31 
-83.15 
-84.07 
-85.07 
-86.14 
-87.28 
-88.47 
-89.73 
-92.39 
-95.25 
-98.27 

-101.43 
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I \III.E 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T, Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Propanoate - Continued 

500 -104.48 -105.75 -106.07 -105.94 -105.42 -104.73 
550 -105.43 -108.00 -108.77 -109.03 -108.70 -108.12 
600 -105.91 110.07 -111.42 -112.16 -112.05 -111.61 
700 -114.03 -116.62 -118.51 -118.93 -118.80 
800 -121.98 -124.99 -126.00 -126.18 
900 -127.82 -131.73 -133.26 -133.70 

1000 -138.88 -140.79 -141.33 

Propanoic Acid 

25 -93.43 -92.63 -91.86 -91.11 -90.37 -88.93 -87.51 -86.12 
50 -94.73 -93.93 -93.16 -92.41 -91.67 -90.24 -88.85 -87.49 
75 -96.13 -95.33 -94.56 -93.81 -93.08 -91.66 -90.28 -88.92 

100 -97.h4 -9n.R4 -96.0h -9~,-32 -94.59 -93.17 -91.79 -90.44 
125 -99.25 -98.44 -97.67 -96.92 -96.19 -94.77 -93.40 -92.05 
150 -100.96 -100.14 -99.36 -98.61 -97.88 -96.46 -95.09 -93.74 
175 102.75 -101.94 -101.15 -100.39 -99.65 -98.23 -96.86 -95.52 
200 -104.63 -103.82 -103.02 -102.25 -101.51 -100.09 -98.71 -97.37 
225 -106.60 -105.78 -104.97 -104.20 -103.45 -102.01 -100.63 -99.29 
250 -108.66 -107.83 -107.00 -106.22 -105.46 -104.02 -102.63 - 101.28 
300 -113.08 -112.20 -111.30 -110.48 -109.70 -108.23 -106.82 -105.46 
350 -118.23 -116.98 -115.93 -115.04 -114.22 -112.70 -111.27 -109.89 
400 -122.43 -120.91 -119.89 -119.01 -117.43 -115.96 -114.56 
450 -129.74 -126.31 -125.05 -124.07 -122.39 -120.87 :-119.44 
500 -139.55 -132.25 -130.54 -129.39 -127.57 -125.99 -124.53 
550 -148.60 -138.81 -136.36 -134.98 -132.98 -131.32 -129.81 
600 -156.72 -145.87 -142.52 -140.83 -138.59 -136.84 -135.28 
700 -171.62 -160.49 -155.65 -153.22 -150.41 -148.44 -146.76 
800 -185.72 -175.00 -169.39 -166.32 -162.91 -160.70 -158.91 
900 -199.54 -189.30 -183.35 -179.87 -175.96 -173.54 -171.67 

1000 -213.32 -203.50 -197.43 -193.70 -189.45 -186.90 -185.00 

PO;3 

25 -243.50 -243.85 -244.14 -244.39 -244.60 -244.95 -245.22 -245.44 
50 -242.07 -242.44 -242.76 -243.04 -243.27 -243.67 -243.99 -244.26 
75 -240.45 -240.86 -241.21 -241.52 -241.78 -242.23 -242.60 -242.91 

100 -238.66 -239.13 -239.52 -239.86 -240.16 -240.67 -241.08 -241.43 
125 -236.70 -237.24 -237.69 -238.08 -238.42 -238.99 -239.46 -239.86 
150 -234.56 -235.20 -235.73 -236.18 -236.56 -237.21 -237.74 -238.19 
175 -232.22 -233.00 -233.62 -234.15 -234.60 -235.34 -235.94 -236.44 
200 -229.67 -230.62 -231.37 -231.99 -232.51 -233.37 -234.05 -234.62 
225 -226.86 -228.04 -228.96 -229.70 -230.32 -231.31 -232.09 -232.74 
250 -223.72 -225.25 -226.39 -227.27 -228.00 -229.15 -230.05 -230.78 
300 -216.09 -218.88 -220.73 -221.99 -223.00 -224.56 -225.74 -226.68 
350 -205.27 -210.90 -214.34 -216.11 -217.50 -219.58 -221.13 -222.34 
400 -203.17 -207.11 -209.61 -211.48 -214.22 -216.20 -217.73 
450 -191.38 -198.84 -202.39 -204.90 -208.45 -210.96 -212.86 
500 -189.27 -194.35 -197.70 -202.26 -205.38 -207.71 
550 -178.34 -185.46 -189.84 -195.60 -199.4~ -202.24 
600 -166.69 -175.82 -181.31 188.44 -193.09 -196.44 
700 -155.69 162.57 -172.55 -179.09 -183.68 
800 -142.41 -154.69 -163.31 -169.21 
900 -121.59 -135.35 -145.97 -152.98 

1000 -115.36 -127.60 -135.12 

Pb+2 

25 -5.71 -5.88 -6.01 -6.12 -6.21 -6.34 -6.43 -6.49 
50 -5.80 -5.98 -6.12 -6.24 -6.33 -6.49 -6.60 -6.68 
75 -5.88 -6.06 -6.21 -6.34 -6.44 -6.6J -6.74 -6.84 

100 -5.94 -6.14 -n.2<) -n.4~ -n.54 -6.73 -n.R7 -6.98 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T, Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Pb+% - Continued 

125 -5.99 -6.20 -6.37 -6.51 -6.63 -6.83 -6.99 -7.12 
150 -6.02 -6.24 -6.43 -6.58 -6.72 -6.94 -7.1l -7.25 
175 -6.03 -6.28 -6.48 -6.65 -6.80 -7.03 -7.22 -7.38 
200 -6.01 -6.29 -6.52 -6.71 -6.87 -7.13 -7.33 -7.50 
225 -5.96 -6.28 -6.54 -6.75 -6.93 -7.22 -7.44 -7.63 
250 -5.88 -6.25 -6.55 -6.78 -6.98 -7.30 -7.55 -7.75 
300 -5.53 -6.10 -6.51 -6.81 -7.06 -7.45 -7.76 -8.00 
350 -5.04 -5.76 -6.43 -6.79 -7.09 -7.58 -7.95 -8.25 
400 -6.12 -6.33 -6.73 -7.09 -7.68 -8.13 -8.48 
450 -7.46 -6.25 -6.64 -7.06 -7.75 -8.28 -8.71 
500 -6.29 -6.54 -6.99 -7.79 -8.42 -8.92 
550 -6.55 -6.44 -6.88 -7.79 -8.52 -9.10 
600 -7.06 -6.38 -6.74 -7.74 . -8.59 -9.26 
700 -6.56 -6.37 -7.46 -8.56 -9.43 
800 -5.93 -6.89 -8.28 -9.38 
900 -5.32 -6.08 -7.77 -9.07 

1000 -5.15 -7.12 -8.52 

Pb(CH3COOt 

25 -97.25 -96.87 -96.50 -96.14 -95.77 -95.06 -94.36 -93.66 
50 -98.22 -97.83 -97.44 -97.07 -96.70 -95.97 -95.26 -94.56 
75 -99.31 -98.90 -98.51 -98.13 -97.76 -97.03 -96.31 -95.61 

100 -100.49 -100.09 -99.69 -99.31 -98.93 -98.20 -97.48 -96.77 
125 -101.77 -101.36 -100.96 -100.58 -100.20 -99.46 -98.74 -98.03 
150 -103.13 -102.72 -102.32 -101.93 -101.55 -100.81 -100.09 -99.38 
175 -104.56 -104.15 -103.75 -103.36 -102.98 -102.24 -101.51 -100.80 
200 -106.06 -105.65 -105.25 -104.86 -104.48 -103.73 -103.01 -102.30 
225 -107.62 -107.22 -106.82 -106.43 -106.05 -105.30 -104.57 -103.86 
250 -109.24 -108.86 -108.45 -10R.06 -107.6& -106.93 -106.20 -105.49 
300 -112.64 -112.29 -111.89 -111.50 -111.11 -110.36 -109.64 -108.92 
350 ;"'116.22 -115.95 -115.54 -115.15 -114.76 -114.02 -113.29 -112.57 
400 -119.79 -119.39 -119.00 -118.61 -117.86 -117.14 -116.42 
450 -123.82 -123.42 -123.02 -121.64 -121.&9 -121.16 -120.45 
500 -127.61 -127.22 -126.84 -126.09 -125.36 -124.65 
550 -131.96 -131.57 -131.19 -130.44 -129.72 -129.00 
600 -136.46 -136.07 -135.69 -134.94 -134.22 -133.51 
700 -145.48 -145.10 -144.35 -143R~ -142.92 
800 -155.00 -154.26 -153.54 -152.83 
900 -165.35 -164.61 -163.89 -163.18 

1000 -175.38 -174.66 -173.95 

Pb(CH3COO)~ 

25 -186.89 -185.91 -184.97 -184.08 -183.21 -181.54 -179.94 -178.38 
50 -188.79 -187.77 -186.81 -185.80 -185.00 -183.::29 -181.64 -180.05 
75 -190.96 -189.92 -188.94 -188.01 -187.10 -185.36 -183.70 -182.08 

100 -193.35 -192.30 -191.31 -190.37 -189.45 -187.70 -186.02 -1~4.39 

125 -195.94 -194.89 -193.89 -192.93 -192.01 -190.24 -188.55 -186.91 
150 -198.71 -197.65 -196.64 -195.68 -194.76 -19::2.98 -191.28 -lR9R~ 

175 -201.63 -200.58 -199.57 -198.60 -197.67 -195.89 -194.18 -192.53 
200 -204.70 -203.66 -202.64 -201.67 -200.74 -198.95 -197.24 -195.58 
225 -207.91 -206.89 -205.87 -204.89 -203.96 -202.16 -200.45 -198.79 
250 -211.25 -::210.::25 -209.22 -208.25 -207.31 -205.51 -203.79 -202.13 
300 -218.26 -217.35 -216.32 -215.34 -214.40 -212.59 -210.86 -209.19 
350 -225.71 -224.93 -223.89 -222.90 -221.95 -220.13 -218.40 -216.73 
400 -232.97 -231.88 -230.88 -229.93 -228.10 -226.37 -224.69 
450 -241.51 -240.28 -239.26 - 238.30 -236.47 -234.72 -233.04 
500 -250.59 -249.07 -248.01 -247.04 -245.19 -243.44 -241.75 
550 -259.94 -258.23 -257.12 -256.12 -254.26 -252.50 -250.81 
600 -269.51 -267.72 -266.54 -265.52 -263.64 -261.88 -260.18 
700 -289.40 287.59 -286.30 -285.22 - 283.30 -281.51 -279.&0 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaUmo)) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T, Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Pb(CH3COO)~ - Continued 

800 -310.26 -308.47 -307.12 -305.99 -304.02 -302.22 -300.50 
900 -332.01 -330.26 -328.89 -327.73 -325.72 -323.89 -322.17 

1000 -354.61 -352.89 -351.50 -350.32 -348.29 -346.45 -344.72 

PbCl+ 

25 -39.05 -38.95 -38.83 -38.71 -38.58 -38.30 -38.00 -37.69 
50 -39.76 -39.65 -39.53 -39.40 -39.27 -38.99 -38.70 -38.41 
75 -40.47 -40.36 -40.24 -40.12 -39.98 -39.71 -39.42 -39.13 

100 -41.21 -41.09 -40.97 -40.85 -40.71 -40.44 -40.16 -39.87 
125 -41.95 -41.84 -41.72 -41.59 -41.46 -41.19 -40.91 -40.62 
150 -42.70 -42.59 -42.47 -42.35 -42.22 -41.95 -41.67 -41.39 
175 -43.47 -43.36 -43.24 -43.12 -42.99 -42.72 -42.45 -42.17 
200 -44.24 -44.14 -44.02 -43.90 -43.77 -43.51 -43.24 -42.96 
225 -45.02 -44.93 -44.81 -44.69 -44.57 -44.31 -44.04 -43.76 
250 -45.81 -45.72 -45.61 -45.50 -45.38 -45.12 -44.85 -44.58 
300 -47.38 -47.33 -47.24 -47.13 -47.02 -46.77 -46.51 -46.24 
350 -48.92 -48.95 -48.89 -48.80 -48.69 -48.45 -48.20 -47.94 
400 -50.63 -50.58 -50.49 -50.39 -50.17 -49.93 -49.68 
450 -52.28 -52.27 -52.21 -52.13 -51.92 -51.69 -51.45 
500 -53.99 -53.95 -53.88 -53.70 -53.48 -53.25 
550 -55.70 -55.70 -55.65 -55.50 -55.30 -55.07 
600 -57.44 -57.47 -57.45 -57.32 -57.14 -56.92 
700 -61.09 -61.08 -61.01 -60.87 -60.68 
800 -64.79 -64.76 -64.67 -64.51 
900 -68.58 -68.58 -68.53 -68.40 

1000 -72.47 -72.45 -72.33 

PbCI; 

25 -71.20 -70.79 -70.39 -69.99 -69.60 -68.84 -68.09 -67.34 
50 -72.38 -71.95 -71.54 -11.13 -70.73 -69.96 -69.19 -68.44 
75 -73.57 -73.13 -72.71 -72.29 -71.89 -71.11 -70.34 -69.58 

100 -74.76 -74.32 -73.89 -13.48 -73.07 -72.28 -71.51 -70.75 
125 -75.97 -75.52 -15.09 -14.67 -74.26 -73.47 -72.69 -71.93 
150 -77.18 -76.73 -76.30 -75.88 -75.47 -74.67 -73.89 -73.13 
175 -78.41 -77.96 -77.52 -77.10 -76.69 -75.89 -75.11 -74.34 
200 -79.64 -79.19 -78.75 -78.33 -77.92 -77.11 -76.33 -75.57 
225 -80.88 -80.44 -80.00 -79.57 -79.16 -78.35 -77.57 -76.80 
250 -82.12 -81.69 -81.25 -80.82 -80.41 -79.60 -78.81 -78.05 
300 -84.63 -84.23 -83.78 -83.35 -82.93 -82.12 -81.33 -80.57 
350 -87.18 -86.82 -86.35 -85.92 -85.49 -84.68 -83.89 -83.12 
400 -89.46 -88.96 -88.52 -88.09 -87.26 -86.47 -85.70 
450 -92.26 -91.62 -91.15 -90.71 -89.88 -89.08 -88.31 
500 -95.25 -94.32 -93.82 -93.37 -92.53 -91.72 -90.94 
550 -98.20 -97.08 -96.52 -96.05 -95.20 -94.39 -93.61 
600 -101.09 -99.88 -99.26 -98.77 -97.89 -97.08 -96.29 
700 -106.78 -105.56 -104.82 -104.27 -103.35 -102.52 -101.72 
800 -112.45 -111.25 -110.46 -109.86 -108.90 -108.05 -101.24 
900 -118.12 -116.96 -116.14 -115.51 -114.51 -113.64 -112.83 

1000 -123.82 -122.69 -121.86 -121.21 -120.18 -119.31 -118.49 

PbClj 

25 -102.15 -101.39 -100.66 -99.95 ---99.26 -97.93 -96.64 -95.38 
50 -103.62 -102.83 -102.08 -101.35 -100.65 -99.29 -97.97 -96.69 
75 -105.07 -104.27 -103.51 -102.77 -102.06 -100.69 -99.36 -98.07 

100 -106.50 -105.70 -104.94 -104.20 -103.49 -102.11 -100.77 -99.47 
125 -107.93 -107.13 -106.37 -105.63 -104.92 -103.54 -102.20 -100.90 
150 -109.33 -108.55 -107.79 -107.06 -106.35 -104.97 -103.64 -102.34 
175 -110.72 -109.96 -109.21 -108.48 -107.78 -106.41 -105.08 -103.78 
200 -112.08 -111.35 -110.62 -109.90 -109.21 -107.84 -106.52 -105.23 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Sat. 0.5 1.0 

225 -113.41 -112.73 -112.02 
250 -114.69 -114.09 -113.40 
300 -117.01 -116.70 -116.12 
350 -118.53 -119.05 -118.73 
400 -120.94 -121.17 
450 -120.75 -123.34 
500 -125.06 
550 -126.23 
600 -126.96 
700 
800 
900 

1000 

25 -133.26 -132.10 -130.99 
50 -134.76 -133.56 -132.43 
75 -136.27 -135.07 -133.93 

100 -137.79 -136.60 -135.46 
125 -139.30 -138.13 -137.01 
150 -140.81 -139.68 -138.57 
175 -142.28 -141.21 -140.14 
200 -143.70 -142.72 -141.71 
225 -145.05 -144.20 -143.26 
250 -146.28 -145.63 -144.78 
300 -148.15 -148.25 -147.72 
350 -147.87 -150.18 -150.43 
400 -151.04 -152.72 
450 -146.32 -154.29 
500 -154.73 
550 -153.67 
600 -151.47 
700 
800 
900 

1000 

25 42.20 41.97 41.78 
50 42.77 42.53 42.33 
75 43.35 43.10 42.89 

100 43.93 43.67 43.45 
125 44.53 44.25 44.01 
150 45.14 44.R~ 44.5R 
175 45.77 45.43 45.15 
200 46.42 46.05 45.74 
225 47.11 46.69 46.34 
250 47.84 47.35 46.95 
300 49.48 48.76 48.22 
350 51.13 50.35 49.51 
400 50.79 50.76 
450 49.08 51.89 
500 52.70 
550 53.01 
600 52.73 
700 
800 
900 

1000 

Pressure, kbar 
1.5 2.0 

PbCI3" - Continued 

-111.32 -110.63 
-112.72 -112.05 
-115.49 -114.86 
-118.20 -117.63 
-120.82 -120.34 
-123.31 -122.98 
-125.63 -125.52 
-127.74 -127.94 
-129.64 -130.25 
-133.02 -134.56 

-138.68 
-142.89 

-129.93 -128.90 
-131.34 -130.29 
-132.83 -131.77 
-134.36 -133.30 
-135.92 -134.87 
-137.51 -136.47 
-139.10 -138.08 
-140.70 -139.71 
-142.30 -141.34 
-143.88 -142.97 
-147.00 -146.22 
-150.00 -149.40 
-152.79 -152.47 
-155.27 -155.37 
-157.32 -158.05 
-158.84 -160.44 
-159.81 -162.54 
-160.77 -165.99 

-169.03 
-172.40 

Pd+% 

41.62 41.49 
42.16 42.01 
42.71 42.55 
43.26 43.09 
43.81 43.63 
44.36 44.16 
44.91 44.70 
45.47 45.25 
46.05 45.79 
46.63 46.35 
47.82 47.48 
49.05 48.64 
50.28 49.82 
51.51 51.01 
52.70 52.21 
53.82 53.43 
54.80 54.65 
56.13 57.08 

59.54 
62.19 

3.0 4.0 5.0 

-109.28 -107.97 -106.68 
-110.72 -109.42 -108.14 
-113.58 -112.32 -111.06 
-116.43 -115.21 -113.99 
-119.25 -118.09 -116.91 
-122.03 -120.96 -119.83 
-124.77 -123.80 -122.73 
-127.46 -126.61 -125.62 
-130.10 -129.39 -128.48 
-135.20 -134.83 -134.12 
-140.12 -140.13 -139.61 
-144.98 -145.32 -144.95 
-149.88 -150.46 -150.15 

-126.91 -124.99 -123.13 
-128.26 -126.30 -124.40 
-129.72 -127.75 -125.83 
-131.25 -129.28 -127.36 
-132.83 -130.87 -128.95 
-134.45 -132.49 -130.58 
-136.09 -134.16 -132.26 
-137.76 -135.85 -133.97 
-139.44' -137.56 -135.71 
-141.13 -139.30 -137.48 
-144.55 -142.82 -141.08 
-147.96 -146.39 -144.76 
-151.36 -149.98 -148.48 
-154.70 -153.57 -152.23 
-157.97 -157.14 -156.00 
-161.13 -160.67 -159.75 
-164.17 -164.14 -163.47 
-169.85 -170.84 -170.75 
-175.12 -177.22 -177.73 
-180.26 -183.36 -184.36 
-185.63 -189.46 -190.65 

41.26 41.09 40.96 
41.77 41.57 41.40 
42.28 42.06 41.88 
42.80 42.56 42.36 
43.32 43.06 42.84 
43.83 43.56 43.33 
44.35 44.05 43.80 
44.86 44.54 44.27 
45.37 45.03 44.74 
45.89 45.51 45.20 
46.92 46.48 46.11 
47.97 47.44 47.00 
49.03 48.40 47.89 
50.10 49.37 48.77 
51.20 50.35 49.66 
52.32 51.36 50.57 
53.50 52.40 51.50 
56.03 54.66 53.51 
58.90 57.20 55.77 
62.07 60.02 58.33 
65.39 62:98 61.16 
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TABW 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

PdCl+ 

25 2.50 2.52 2.56 2.62 2.69 2.85 3.03 3.24 
SO 2.64 2.67 2.71 2.16 2.83 2.98 3.1~ 3.34 
75 2.74 2.76 2.80 2.85 2.91 3.05 3.22 3.40 

100 2.79 2.81 2.84 2.89 2.95 3.08 3.24 3.41 
125 2.81 2.82 2.85 2.89 2.94 3.07 3.22 3.38 
150 2.80 2.80 2.82 2.86 2.90 3.02 3.16 3.32 

175 2.77 2.76 2.77 2.79 2.83 2.94 3.07 3.21 
200 2.72 2.69 2.68 2.70 2.73 2.82 2.94 3.08 
,225 2.66 2.60 2.57 2.58 2.60 2.67 2.78 2.91 
250 2.59 2.49 '2.45 2.43' 2.44 2.50 2.59 2.71 
300 2.47 2.25 2.13 2.09 2.07 2.08 2.14 2.23 
350 2.29 2.00 1.74 1.66 1.61 1.57 1.59 1.65 
400 1.15 1.25 1.15 1.07 0.98 0.95 0.97 
450 -0.67 0.62 0.57 0.47 0.31 0.23 0.22 
500 -0.20 -0.10 -0.21 -0.42 -0.55 -0.61 
550 -1.30 -0.87 -0.94 -1.20 -1.39 -1.49 
600 -2.71 -1.76 -1.73 -2.03 -2.28 -2.43 
700 -3.99 -3.49 -3.76 -4.15 -4.43 
800 -5.46 -5.57 -6.12 -6.53 
900 -7.53 -7.43 -8.15 -8.68 

1000 -9.42 -10.30 -10.90 

25 -35.20 -34.93 -34.66 -34.38 -34.11 -33.57 -33.03 -32.49 
50 -35.27 -34.98 -34.70 -34.42 -34.15 -33.60 -33.05 -32.51 
75 -35.44 -35.14 -34.86 -34.57 -34.29 -33.74 -33.19 -32.65 

100 -35.69 -35.39 -35.10 -34.81 -34.53 -33.97 -33.42 -32.88 
125 -36.03 -35.72 -35.43 -35.13 -34.85 -34.29 -33.73 -33.19 
150 -36.43 -36.12 -35.82 -35.53 -35.24 -34.67 -34.12 -33.57 
175 -36.90 -36.59 -36.29 -35.99 -35.69 -35.12 -34.S7 -34.02 
200 -37.44 -37.12 -36.81 -36.51 -36.21 -35.64 -35.08 -34.52 
225 -38.04 -37.72 -37.40 -37.09 -36.79 -36.21 -35.64 -35.09 
250 -38.71 -38.37 -38.04 -37.73 -37.42 -36.84 -3602'1 -3:>.71 
300 -40.24 -39.87 -39.50 -39.16 -38.85 -38.24 -37.66 -37.10 
350 -42.21 -41.63 -41.18 -40.81 -40.47 -39.84 -39.24 -38.67 
400 -43.78 -43.09 -42.65 -42.28 -41.61 -41.00 -40.41 
450 -40.9:5 -4'.26 -44.70 -44.27 -43.:5:5 -42.9J -4'l.31 
500 -51.46 -47.76 -46.95 -46.44 -45.65 -44.98 -44.36 
550 -55.61 -50.61 -49.42 -48.79 -47.91 -47.19 -46.54 
600 -59.31 -53.76 -52.10 -51.31 -50.30 .-49.54 -48.86 
700 -66.12 -60.42 -57.98 -56.80 -55.50 -54.61 -53.88 
800 -72.62 -67.13 -64.30 -62.78 -61.16 -60.16 -59.36 
900 -79.08 -73.84 -70.84 -69.11 -67.23 -66.11 -65.27 

1000 -85.62 -80.60 -77.53 -75.67 -73.61 -72.43 -71.57 

PdC1; 

25 -69.80 -69.28 -68.78 -68.29 -67.80 -66.84 -65.90 -64.97 
:;0 -69.79 -69.26 -68.7' -68.2' -67.7:; -66.78 -6:5.8.3 -64.90 
75 -69.91 -69.38 -68.87 -68.36 -67.87 -66.90 -65.95 -65.01 

100 -70.13 -69.61 -69.10 -68.60 . -68.11 -67.15 -66.20 -65.27 
125 -70.43 -69.93 -69.43 -68.94 -68.46 -67.51 -66.57 -65.65 
ISO -70.80 -70.32 -69.85 -69.31 -68.90 -b7.97 -67.05 -66.13 
175 -71.21 -70.78 -70.33 -69.88 -69.42 -68.51 -67.61 -66.71 
200 -71.66 -71.29 -70.88 -70.45 -70.02 -69.14 -68.26 -67.37 
225 -72.13 -71.84 -71.48 -71.08 -70.68 -69.84 -68.98 -68.12 
250 -72.58 -72.42 -72.12 -71.77 -71.39 -70.60 -69.78 -68.94 
300 -73.28 -73.57 -73.49 -73.26 -72.97 -72.30 -71.56 -70.78 
350 -73.09 -74.52 -74.94 -74.88 -74.71 -74.19 -73.56 -72.86 
400 -75.54 -76.38 -76.58 -76.57 -76.26 -75.76 -75.16 
450 -74.68 -77.68 -78.30 -78051 -78.47 -78.13 -77.64 
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TA"BLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation of aqueous species other than H20 as a function of temperature an( 

pressure (see text) - Continued 

Pressure, kbar 
T, Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 ,5.0 

PdClj' - Continued 

500 -78.67 -79.96 -80.49 -80.79 -80.65 -80.28 
550 -79.24 -81.54 -82.48 -83.19 -83.28 -83.06 
600 -79.56 -83.03 -84.45 -85.65 -86.00 -85.96 
700 -86.11 -88.40 -90.69 -91.66 -92.00 
800 -92.60 -95.87 -97.51 -98.26 
900 -97.31 -101.29 -103.57 -104.65 

1000 -107.16 -109.94 -111.17 

PdC141 

25 -104.00 -103.24 -102.51 -101.79 -101.09 -99.72 -98.38 -97.06 
50 -103.55 -102.77 -102.02 -101.30 -100.59 -99.20 -97.85 -96.51 
75 -103.21 -102.45 -101.70 -100.98 -100.27 -98.89 -97.54 -96.21 

100 -102.97 -102.23 -101.50 -100.80 -100.10 -98.73 -97.39 -96.07 
125 -102.80 -102.10 -101.40 -100.72 -100.04 -98.70 -97.38 -96.08 
150 -102.67 -102.03 -101.38 -100.72 -100.07 -98.77 -97.48 -96.20 
175 -102.56 -102.01 -101.41 -100.80 -100.18 -98.94 -97.68 -96.44 
200 -102.44 -102.01 -101.49 -100.94 -100.36 -99.18 -97.98 -96.76 
225 -102.27 -102.01 -101.60 -101.12 -100.60 -99.50 -98.35 -97.18 
250 -102.01 -102.00 -101.72 -101.33 -100.88 -99.88 -98.80 -97.68 
300 -100.88 -101.79 -101.96 -101.81 -101.54 -100.79 -99.89 -98.90 
350 -97.86 -100.93 -102.13 -102.32 -102.29 -101.88 -101.20 -100.37 
400 -100.27 -102.09 -102.79 -103.08 -103.09 -102.69 -102.06 
450 -96.33 -101.63 -103.11 -103.84 -104.39 -104.32 -103.93 
500 -100.49 -103.17 -104.51 -10'5.73 -106.06 -105.94 
550 -98.50 -102.92 -105.02 -107.06 -107.86 -108.05 
600 -96.06 -102.39 -105.36 -108.35 -109.69 -110.23 
700 -101.30 -105.65 -110.71 -113.29 -114.62 
800 -105.93 -112.76 -116.72 -118.89 
900 -106.70 -114.77 -120.03 -122.91 

1000 -117.19 -123.49 -126.68 

PdOH+ 

25 -13.00 -13.09 -13.15 -13.19 -13.21 -13.22 -13.19 -13.14 
50 -12.69 -12.78 -12.85 -12.89 -12.92 -12.94 -12.94 -12.91 
75 -12.43 -12.52 -12.59 -12.64 -12.67 -12.71 -12.71 -12.70 

100 -12.19 -12.29 -12.37 -12.42 -12.46 -12.51 -12.53 -12.52 
125 -11.99 -12.10 -12.18 -12.24 -12.29 -12.34 -12.37 -12.37 
150 -11.80 -11.92 -12.02 -12.09 -12.14 -12.21 -12.25 -12.26 
175 -11.64 -11.77 -11.88 -11.96 -12.02 -12.10 -12.15 -12.17 
200 -11.48 11.64 -11.76 -11.85 -11.92 -12.03 -12.09 12.12 
225 -11.33 -11.52 -11.66 -11.77 -11.85 -11.97 -12.05 -12.09 
250 -11.18 -11.41 -11.57 -11.70 -11.80 -11.94 -12.03 -12.09 
300 -10.86 -11.20 -11.45 -11.61 -11.74 -11.94 -12.07 -12.15 
350 -10.63 -10.99 -11.39 -11.59 -11.75 -12.01 -12.18 12.31 
400 -11.51 -11.43 -11.63 -11.83 -12.14 -12.37 -12.53 
450 -13.37 -11.63 -11.76 . -11.96 -12.34 -12.62 -12.83 
500 -12.07 -11.96 -12.16 -12.59 -12.93 -13.19 
550 -12.88 -12.28 -12.41 -12.88 -13.28 -13.59 
600 -14.09 -12.74 -12.72 -13.20 -13.67 -14.04 
700 -14.18 -13.50 -13.89 -14.51 -15.01 
800 -14.46 -14.59 -15.37 -16.02 
900 -15.48 -15.29 -16.26 -17.04 

1000 -16.06 -17.21 -18.07 

PdO° 

25 -11.50 -11.65 -11.77 -11.87 -11.95 -12.08 -12.17 -12.23 
50 -11.25 -11.40 -11.53 -11.63 -11.72 -11.86 -11.96 -12.05 
75 -11.00 -11.15 -11.28 -11.38 -11.47 -11.62 -11.74 -11.83 

100 -10.76 -10.90 -11.03 -11.13 -11.23 -11.38 -11.50 -11.60 
125 -10.52 -10.66 -10.79 -10.89 -10.98 -11.14 -11.26 -11.36 
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erAliCE-}. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure. kbar 

"T,~C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

~ 

PdO° - Continued 
"""S 

:lS() -10.29 -10.43 -10.55 -10.65 -10.74 -10.89 -11.02 -11.13 
175 -10.07 -10.20 -10.32 -10.42 -10.51 -10.66 -10.78 -10.89 

"200 -9.86 -9.98 -10.09 -10.19 -10.27 -10.42 -10.55 -10.65 
225 -9.67 -9.77 -9.88 -9.97 -10.05 -10.19 -10.32 -10.42 
250 -9.50 -9.58 -9.67 -9.75 -9.83 -9.97 -10.09 -10.19 
':300 -9.26 -9.24 -9.29 -9.35 -9.41 -9.53 -9.64 -9.74 
:350 -9.39 -9.03 -8.97 -8.99 -9.03 -9.12 -9.21 -9.30 
400 -9.11 -8.75 -8.69 -8.69 -8.74 -8.80 -8.88 
450 -10.25 -8.68 -8.46 -8.39 -8.38 -8.42 -8.47 
:;00 -12.88 -8.83 -8.32 -S.15 -8.05 -8.05 - 8.08 

'55.0 -14.92 -9.27 -8.29 -7.97 -7.76 -7.70 -7.71 
600 -16.26 -9.94 -8.38 -7.86 -7.50 -7.39 -7.36 . 
700. -17.81 -11.31 -8.80 -7.80 -7.07 -6.82 -6.72 
80(r -18.51 -12.27 -9.27 -7.87 -6.75 -6.34 -6.17 
.900' -18.72 -12.79 -9.57 -7.91 -6.47 -5.93 -5.70 

JOOO: -18.63 -12.97 -9.67 -7.84 -6.19 -5.57 -5.32 

Pr+3 

25 -162.60 -163.08 -163.50 -163.88 -164.22 -164.84 -165.39 -165.90 
50 -161.30 -161.79 -162.23 -162.62 -162.98 -163.63 -164.21 -164.74 
75 -159.94 -160.44 -IOO.59 -161.29 -161.66 -162.34 . -162.94 -163.49 

100 """158.50 -159.03 -159.49 -159.91 -160.30 -161.00 -161.62 -162.20 
125 -157.00 -157.56 -158.04 -158.48 -158.89 -159.62 -160.27 -160.86 
150 . -155.44 -156.03 -156.55 -157.01 -157.43 -158.19 -158.87 -159.49 
17:') ....:153.80 -1:;4.44 -1".00 -1".49 -15:;.94 -1'6.74 -1'7.44 -158.08 
200 -152.09 -152.78 -153.39 -153.92 -154.40 -155.24 -155.98 -156.65 
225 -150.29 -151.06 -151.73 -152.30 ~152.82 -153.72 -154.50 -155.20 
250 -148.38 -149.26 -150.01 -150.Q4 -151.19 -152.16 -152.98 -153.72 
300 -144.23 -145.45 -146.42 -147.16 -147.81 -148.93 -149.87 -150.69 
350 -140.01 -141.24 -142.68 -143:52 -144.28 -145.57 -146.64 -147.57 
400 . -138.90 -138.92 -139.77 -140.61 -142.08 -143.31 -144.36 
'450 -140.24 -135.31 -135.95 -136.84 -138.48 -139.87 -141.05 
::;00 . -132.17 -132.11 -132.96 -134.77 -136.33 -137.6' 

.550 -129.85 -128.34 -128.99 -130.92 -132.66 -134.15 
600 -128.48 -124.73 -124.94 -126.92 -128.86 -130.52 
700 -118.43 -116.68 -118.40 -120.77 -122.82 
HOU -lUlS.l:l -109.09 -111.9:; -114.44 
900 -99.03 -99.04 -102.45 -105.35 

1000 -88.51 -92.49 -95.60 

Ra+z 

25 -134.20 -134.31 -134.39 -134.45 -134.49 -134.54 -134.54 -134.52 
SO -134.51 -134.63 -134.71 -134.78 -134.83 -134.89 -134.91 -134.92 
75 -134.81 -134.93 -135.02 -135.09 -135.14 -135.22 -135.26 -135.28 

-100 -135.08 -135.21 -135.31 -135.39 ~135.45 -135.54 -135.59 -135.62 
125 -135.34 -135.48 -135.59 -135.68 -135.75 -135.85 -135.92 -135.96 
150 -135.59 -135.74 -135.86 -135.96 -136.04 -136.16 -136.23 -136.28 
·175 -135~81 -135.99 -136.12 -136.23 -136.32 -136.46 -136.55 -136.61 
200 -136.01 -136.21 -136.37 -136.49 -136.60 -136.75 -136.86 -136.93 
225 -136.18 -136.41 -136.60 -136.74 -136.86 -137.04 -137.16 -137.25 
250 -136.31 -136.59 -136.81 -136.98 -137.12 -137.32 -137.46 -137.57 
300 -136.41 -136.87 -137.20 -137.42 -137.59 -137.87 -138.06 -138.20 
350 -136.33 -136.98 -137.52 -137.80 -138.03 -138.38 -138.63 -138.82 
400 -137.60 -137.82 -138.15 -138.43 -138.87 -139.19 -139.43 
450 -138.81 -138.11 -138.46 -138.79 -139.33 -139.72 -140.02 
500 -138.45 -138.73- -139.12 -139.76 -140.24 -140.60 
550 -138.91 -138.99 -139.39 -140.14 -140;72 -141.15 
600 -139.51 -139.26 -139.63 -140.48 -141.16 -141.67 
700 -139.98 -140.00 -140.98 -141.89 -142.58 
800 -140.27 -141.23 -142.40 -143.29 
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TABU. 1. Calculated apparent st~ndard parti~l molal Gibbs frep. p.np.rgip.s of formation (1n 1{(~~J/mol) of ~1]1lP.OI1S sper.il"s othp.t th::tn H:rO as ::t fnnr.tion of 

temperature and pressure (see text) Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Ra+2 
- Continued 

900 -140.41 -141.26 -142.70 -143.77 
1000 -141.19 -142.88 -144.03 

Rb+ 

25 -67.80 -67.62 -67.43 -67.23 -67.02 -66.59 -66.13 -65.67 
SO -68.52 -68.34 -68.14 -67.94 -67.74 -67.31 -66.87 -66.42 
75 -69.24 -69.05 -68.86 -68.66 -68.46 -68.04 -:-67.60 -67.16 

100 -69.96 -69.77 -69.58 -69.38 -69.18 -68.76 -68.34 -67.90 
125 -70.68 -70.50 -70.31 -70.11 -69.91 -69.50 -69.07 -68.64 
150 -71.41 -71.23 -71.04 -70.84 -70.64 -70.24 -69.82 -69.39 
175 -72.14 -71.96 -71.78 -71.58 -71.38 -70.98 -70.56 -70.14 
200 -72.87 -72.70 -72.51 -72.32 -72.13 -71.73 -71.31 -70.89 
225 -73.59 -73.44 -73.26 -73.07 -72.88 -72.48 -72.07 -71.65 
250 -74.32 -74.17 -74.00 -73.82 -73.63 -73.23 -72.83 -72.42 
300 -75.75 -75.65 -75.50 -75.32 -75.14 -74.76 -74.37 -73.96 
350 -77.12 -77.12 -77.00 -76.84 -76.67 -76.30 -75.92 -75.52 
400 -78.63 -78.51 -78.37 -78.21 -77.86 -77.48 -77.10 
450 -80.10 -80.02 -79.90 -79.75 -79.42 -79'.06 -78.69 
500 -81.53 -81.43 -81.30 -81.00 -80.66 -80.29 
550 -83.02 -82.96 -82.86 -82.58 -82.26 -81.91 
600 -84.52 -84.50 -84.42 -84.17 -83.87 -83.53 
700 -87.60 -87.54 -87.36 -87.10 -86.8D 
800 -90.68 -90.55 -90.35 -90.08 
900 -93.86 -93.76 -93.61 -93.37 

1000 -97.00 -96.89 -96.66 

25 -91-01 -90.44 -&9.&9 -&9.35 -8R83 -87.81 -86.82 -85.85 
50 -92.35 -91.76 -91.19 -90.64 -90.10 -89.06 -88.06 -87.07 
75 -93.66 -93.06 -92.48 -91.92 -91.38 -90.33 -89.31 -88.31 

100 -94.96 -94.34 -93.76 -93.20 -92.65 -91.59 -90.56 -89.56 
125 -96.23 -95.62 -95.03 -94.46 -93.91 -92.84 -91.81 -90.81 
150 -97.50 -96.88 -96.29 -95.72 -95.17 -94.09 -93.06 -92.05 
175 -98.75 -98.14 -97.54 -96.97 -96.41 -95.34 -94.30 -93.29 
200 -100.00 -99.39 -98.79 -98.21 -97.65 -96.58 -95.54 -94.52 
225 -101.23 -100.63 -100.03 -99.45 -98.89 -97.81 -96.77 -95.75 
250 -}02.44 -101.86 -101.26 -100.68 -100.12 -99.04 -97.99 -96.98 
300 -104.84 -104.31 -103.70 -103.12 -102.56 -101.47 -100.42 -99.40 
350 -107.17 -106.73 -106.12 -105.54 -104.97 -103.88 -102.83 -101.81 
400 -109.15 -108.53 -107.94 -107.37 -106.28 -105.22 -104.20 
450 -111.59 -110.91 -110.32 -109.75 -108.65 -107.60 -106.57 
500 -114.07 -113.29 -112.69 -112.11 -111.01 -109.95 -108.93 
550 -116.50 -115.67 -115.04 -114.46 -113.35 -112.29 -111.26 
600 -118.89 -118.03 -117.38 -}}6.79 -115.68 -114.62 -113.59 
700 -}23.59 -122.72 -122.03 -121.42 -120.29 -119.22 -118.19 
800 -128.20 -127.34 -126.63 -126.00 -124.86 -123.78 -122.75 
900 -132.74 -131.89 -131.17 -130.53 -129.37 -128.29 -127.25 

1000 -137.22 -136.38 -135.66 -135.01 -133.85 -132.76 -131.72 

25 -97.87 -97.34 -96.83 -96.34 -95.85 -94.90 -93.97 -93.06 
50 -99.07 -98.5:2 -97.99 -97.I\S -96.99 -96.02 -95.07 -C).~U:; 

75 -100.24 -99.68 -99.15 -98.63 -98.12 -97.14 -96.19 -95.26 
100 -101.39 -100.83 -100.29 -99.76 -99.25 -98.27 -97.31 -96.37 
125 -102.53 -101.96 -101.42 -100.89 -100.38 -99.38 -98.42 -97.48 
150 -lm.hh -103.09 -102.54 -102.0J -10149 -100.50 -99.53 -98.59 
175 -104.77 -104.21 -103.65 -103.12 -102.60 -101.60 -100.63 -99.69 
200 -105.88 -105.31 -104.76 -104.22 -103.71 -102.70 -101.73 -100.79 
225 -106.97 -106.41 -105.86 -105.32 -104.80 -103.80 -}02.82 -101.88 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure {see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

RbCr - Continued 

250 -108.05 -107.51 -106.95 -106.41 -105.89 -104.88 -103.91 -102.96 
300 -110.17 -109.68 -109.11 -108.57 -108.05 -107.04 -106.06 -105.11 
350 -:-112.24 -111.83 -111.26 -110.72 -110.19 -109.18 -108.20 -107.25 
400 -113.97 -113.39 -112.84 -112.31 -111.29 -110.31 -109.36 
450 -116.13 -115.50 -114.94 -114.41 -113.39 -112.41 -111.45 
500 -118.33 -117.60 -117.03 -116.50 -115.47 -114.49 -113.53 
550 -120.49 -119.70 -119.11 -118.57 -117.54 -116.55 -115.60 
600 -122.61 -121.79 -121.18 -120.63 -119.59 -118.60 -117.64 
700 -126.75 -125.93 -125.28 -124.71 -123.66 -122.66 -121.70 
800 -130.81 -129.99 -129.33 -128.74 -127.67 -126.67 -125.70 
900 -134.80 -134.00 -133.32 -132.72 -131.64 -130.63 -129.66 

1000 -138.73 -137.94 -137.26 -136.66 -135.57 -134.56 -133.59 

RbF
o 

25 -136.45 -136.22 -135.99 -135.75 -135.52 -135.04 -134.56 -134.07 
50 -137.23 -136.99 -136.75 -136.51 -136.27 -135.78 -135.30 -134.82 
75 -137.98 -137.74 -137.49 -137.25 -137.01 - 136.52 -136.04 -135.56 

100 -138.72 -138.47 -138.23 -137.98 -137.74 -137.25 -136.77 -136.29 
125 -139.45 -139.20 -138.95 -138.71 -138.46 -137.98 -137.49 -137.01 
150 -140.18 -139.92 -139.67 -139.43 -139.18 -138.69 -138.21 -137.73 
175 -140.89 -140.64 -140.39 -140.14 -139.89 -139.40 -138.92 -138.44 
200 -141.60 -141.35 -141.09 -140.84 -140.60 -140.11 -139.63 -139.15 
225 -142.30 -142.05 -141.80 -141.55 -141.30 -140.81 -140.33 -139.85 
250 -142.99 -142.75 -142.49 -142.24 -141.99 -141.51 -141.02 -140.54 
300 -144.35 -144.13 -143.87 -143.62 -143.37 -142.88 -142.40 -141.92 
350 -145.67 -145.50 -145.24 -144.99 -144.74 -144.25 -143.77 -143.29 
400 -146.85 -146.59 -146.34 -146.09 -145.60 -145.12 -144.64 
450 -148.20 -147.93 -147.68 -147.43 -146.94 -146.45 -145.97 
500 -149.54- -149.26 -149.01 -148.76 -148.26 -147.78 -147.30 
550 "':'150.86 -150.58 -150.32 -150.07 -149.58 -149.09 -148.62 
600 -152.17 -151.89 -151.63 -151.38 -150.88 -150.40 -149.92 
700 -154.77 -154.48 -154.22 -153.96 -153.47 -152.98 -152.50 
890 -157~32 -157.04 -156.77 -156.51 -156.02 -155.53 -155.05 
900 -159.84 -159.56 -159.29 -159.04 -158.54 -158.05 -157.57 

1000 -162.34 -162.05 -161.79 -161.53 -161.03 -160.54 -160.06 

Rbt 

25 -79.10 -78.39 -77.70 -77.04 -76.40 -75.15 -73.95 -72.77 
50 -80.49 -79.75 -79.05 -78.37 -77.71 -76.43 -75.20 -74.01 
75 -81.86 -81.11 -80.39 -79.70 -79.03 -77.74 -76.50 -75.:28 

100 -83.22 -82.46 -81.73 -81.03 -80.36 -79.05 -77.80 -76.58 
125 -84.56 -83.79 -83.06 -82.36 -81.68 -80.37 -79.l1 -77.88 
150 -85.89 -85.12 -84.39 -83.68 -83.00 -81.68 -80.41 -79.18 
175 -87.21 -86.44 -85.70 -85.00 -84.31 -82.99 -81.72 -80,48 
200 -88.52 -87.76 -87.02 -86.31 -85.62 -84.29 -83.02 -81.78 
225 -89.82 -89.07 -88.33 -87:61 -86.92 -85.59 -84.32 -83.08 
250 -91.10 -90.38 -89.63' -88.91 -88.22 -86.89 -85.61 -84.37 
300 -93.63 -92.97 -92.22 -91.50 -90.81 -89.47 -88.19 -86.95 
350 -96.09 -95.55 -94.80 -94.08 -93.38 -92.04 -90.76 -89.51 
400 -98.12 -97.36 -96.63 -95.93 -94.59 -93.31 -92.06 
450 -100.69 -99.91 -99.18 -98.48 -97.13 -95.84 -94.59 
500 ' -103.28 -102.45 -101.71 -101.01 -99.66 -98.37 -97.12 
550 -105.85 -104.98 -104.23 -103.53 -102.18 100.88 -99.63 
600 -108.39 -107.50 -106.75 -106.03 -104.68 - 103.38 -102.13 
700 -113.41 -112.52 -111.74 -111.02 -109.66 -108.36 -107.10 
800 -118.37 -117.49 - 116.70 115.97 -114.60 -113.29 -112.03 
900 -123.29 -122.41 -121.62 -120.88 -119.50 -118.20 -116.93 

1000 -128.17 "';'127.29 -126.50 -125.76 -124.37 -123.06 -121.80 
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T ABUi 1. Calculated apparent standard partial molal Gibbs free energie.s of formation (in keal/mo!) of aqueous species other than H20 a. a function of 
temperature and pressure (see text) - Continued 

T, ·C 

25 
50 
75 

100 
125 
150 
175 
200 

225 
250 
300 
'50 

400 
450 
500 
SSO 
600 
700 
800 
900 

1000 

2S 
50 
75 

100 
125 
150 
'7< 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 

'0 
15 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 

Sa!. 

-166.00 
-167.20 
- \68.41 
-\69.62 
-170.83 
-172.03 
-173.22 
-174.40 
-175.54 
-176.64 
-178.59 
-179.64 

2.79 
2.31 
1.69 
0.96 
0.12 

-0.81 
-1 R3 

-2.94 
-4.12 
-5.39 
-8.16 

-11.46 

-122.10 
-1?1 ')Q 

-124.54 
-125.85 
-127.21 
- 128.63 
-130.09 
-131.61 
-133,18 
-134.80 
-138.26 
-142.29 

0.5 

- 165.44 
-166.63 
-167.83 
-169.04 
-110.25 
-171.47 
-172.69 
-173.90 
-175.10 
-176.28 
-178.54 
-120,53 

-182.00 
-180.99 

3.42 
2.96 
2.36 
1.64 
0.81 

-0.12 
-1.111. 

-2.24 
-3.42 
-4.69 
-7.45 

-10.56 
-14.1<5 
-18.96 
-25.34 
-31.32 
-36.81 
-41.14 
-57.19 
-67.26 
-77.47 

-121.39 
-19'2 <;& 

-123.g3 
-125.13 
-126.49 
-127.90 
-129.36 
-130.88 
-132.44 
-134.06 
-137.46 
-141.16 
-145.38 
-151.21 

1.0 

-164.90 
- 166.D7 
-167.27 
-168.48 
-169.70 
-170.92 
-172.15 
-173.38 
-174.61 
-175.83 
-178.22 
-IS0.52 

-182.65 
-184.46 
-185.78 
-186.45 
-186.62 

4.02 
3.59 
3.00 
2.28 
1.46 
0.54 

-0_41 

-1.56 
-2.14 
-3.99 
-6.11 
-9,72 

-13.03 
-16.67 
-20.71 
-25.19 
-30.03 
-40.19 
-50.49 
-60.85 
-71.31 

-120.70 
-I?:!.RQ 

-123.13 
-124.44 
-125.79 
-127.20 
-128.66 
-130.16 
-131.72 
-133.32 
-136.66 
-140.21 
-144.00 
-148.10 

Pressure, kbar 
1.5 

ReO; 

-164.37 
-165.5l 
-166.72 
-lm.93 
-169.16 
-i70.39 
-171.63 
-172.87 
-174.11 
-m.36 
-177.82 
-jSO,:)4 

-182.58 
-184.79 
-186.82 
-188.62 
-190.19 
-192.89 

Rn' 

4.61 
4.19 
3.61 
2.90 
2.09 
1.17 
CUi 

-0.92 
-2.09 
-3.33 
-6.03 
-9.00 

-12.23 
-15.72 
-19.48 
-23.51 
-27.81 
-37.06 
-46.89 
-57.05 
-67.44 

Serine 

-120.02 
-1".?1 
-122.46 
-123.76 
-125.12 
-126.52 
-121.98 
-129.48 
-131.02 
-132.61 
-135.92 
-139.41 
-143.08 
-146.96 

2.0 

-163.85 
-165.00 
-166.19 
-167.40 
-168.63 
-169.86 
-171.11 
-172.36 
-173.62 
-174.88 
-177.40 
-179.89 

-182.34 
-184.73 
-187.03 
-189.21 
-191.27 
-195.08 
-198.74 
-202.56 

5.18 
4.78 
4.21 
3.51 
2.69 
1.19 
Ojg 

-0.30 
-1.46 
-2.70 
-5.38 
-8.32 

-11.51 
-14.94 
-18.60 
-22.49 
-26.60 
-35.40 
-44.85 
-54.75 
-64.99 

-119.35 
-l?O.:'ili 

-121.80 
-123.11 
-124.46 
-125.86 
-127.31 
-128.81 
-130.35 
-131.93 
-135.22 
-138.68 
-142.29 
-146.Q7 

3.0 

-162.84 
-163.97 
-165.15 
-166.36 
-167.59 
-168.84 
-170.10 
-17l.36 
-172.64 
-!i3.9:1. 
-176.51 
-1'9.10 

-181.68 
-184,25 
-186.79 
-189.29 
-191.75 
-196.51 
-201.14 
-205.74 
-210.46 

6.29 
5.91 
5.35 
4.67 
3.86 
2.96 
1 gi 

0.90 
-0.26 
-1.4':>' 
-4.14 
-7.06 

-10.20 
-13.51 
-11.15 
-20.93 
-24.89 
-33.35 
-42.42 
-52.02 
-62.06 

-US.05 
-lt1L26 
-120.52 
-121.83 
-123.18 
-124.59 
-126.03 
-121.52 
-129.06 
-130.63 
-133.89 
-137.30 
-140.86 
-144.56 

4.0 

-161.85 
-162.97 
-164.15 
-165,35 
-166.59 
-167.84 
-169.10 
-170.38 
-171.67 
-1n.97 
-175.60 
-179:.24 

-180.91 
-183.57 
-186.24 
-188.89 
-191.52 
-196.71 
-201.78 
-206.79 
-211.80 

7.36 
7,00 
6.46 
5.78 
4.99 
4.10 
1 II 

2.04 
0.89 

-0.33 
-2.91 
-5.86 
-8.99 

-12.33 
-15.86 
-19.59 
-23.50 
-31.82 
-40.75 
-50.22 
-60.17 

-1l6.76 
-118.00 
-119.27 
-120.59 
-121.94 
-12335 
-124.79 
-126.28 
-127.81 
~t293K 

-132.62 
--))6J)1 

~IW.5/1 

-}.4.1>,}9 

5.0 

-160.88 
-161.99 
-163.15 
-164.36 
-165.60 
-166.85 
-168.12 
-169.41 
-170.71 
-\72.02 
-174.68 
-177.37 

-180.08 
-182.82 
-185.56 
-188.30 
-191.03 
-196.45 
-201.77 
-206.96 
-212.04 

8.41 
8,07 
7.54 
6.87 
6.09 
5.20 
472 

3.15 
2.01 
0.79 

-1.84 
-4.72 
-7.83 

-11.14 
-14.66 
-18.36 
-22.24 
-30.48 
-39.34 
-48.16 
-58.10 

-115.50 
-116.16 
-118.05 
-1l9.31 
-120.13 
-122.13 
-123.58 
-125,07 
-126.59 
-128.16 
-lJl.39 
-134.77 
-138.21 
-141.89 
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TABLEt. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmol) of aqueous species Other than H20 asa Junction of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Serine· - Continued 

500 -159.25 -152.61 -151.06 -150.03 -148.39 -146.96 -145.64 
550 -166.53 -157.63 -155.41 -154.16 -152.35 -150.86 -149.49 
600 -172.91 -163.04 -160.00 -158.46 -156.45 -154.86 -153.46 
700 """184.26 -174.14 .-169.74 -167.54 -164.99 -163.21 -161.70 
800 -194.68 -184.93 -179.83 -177.05 -173.95 -171.95 -170.34 
900 -204.65 -195.34 -189.94 -186.78 -183.23 -181.04 -179.35 

1000 -214.42 -205.49 -199.97 -196.59 -192.73 -190.42 -188.70 

2S 19.00 19.24 19.48 19.73 20.00 20.53 21.09 21.65 
SO 18.89 19.13 19.37 19.62 19.88 20.41 20.95 21.50 
75 - 18.88 19.11 19.34 19.58 19.83 20.34 20.86 21.40 

100 18.97 19.17 19.38 19.61 19.84 20.33 20.83 21.35 

125 19.15 19.31 19.50 19.70 19.91 20.37 20.85 21.34 
150 19.43 19.54 19.63 19.85 20.04 20.46 20.91 21.38 
175 19.82 19.85 19.94 20.07 20.23 20.60 21.01 21.45 
200 20.33 20.26 20.28 20.36 20.48 20.78 21.15 21.56 
225 21.00 20.78 20.70 20.72 20.78 21.02 21.33 21.70 
250 21.85 21.42 21.22 21.15 21.15 21.30 21.55 21.87 
300 24.41 23.17 22.55 22.26 22.10 22.01 22.11 22.32 
350 29.34 25.92 24.35 23.71 23.33 22.93 22.83 22.89 
400 29.39 26.74 25.57 24.86 24.07 23.71 23.59 
450 37.85 29.98 27.92 26.76 25.44 24.77 24.44 
500 34.43 30.87 29.05 27.06 26.02 25.44 
550 40.33- 34.48 31.79 28.96 27.47 26.60 
600 47.33 38.73 34.98 31.15 29.14 27.95 
700 48.35 42.52 36.41 33.20 31.28 
800·_· 50.98 42.74 38.21 35.53 
900 59.63 49.78 44.02 40.70 

1000· 57.04 50.35 46.76 

25 -71.98 -71.53 -71.09 -70.66 -70.24 -69.41 -68.60 -67.81 
50 -72.99 -72.52 -72.07 -71.63 -71.20 -70.35 -69.53 -68.73 
75 -74.09 -73.60 -73.14 -72.69 -72.25 -71.40 -70.57 -69.76 

100 75.25 74.76 74.29 13.83 -7:3.39 --72.5:3 -71.69 70.87 
125 -76.47 -75.97 -75.50 -75.04 -74.59 -73.72 -72.88 -72.06 
150 -77.75 -77.25 -76.77 -76.30 -75.85 -74.98 -74.13 -73.31 
175 -79.09 -78.58 -78.09 -77.62 -77.17 -76.29 -75.44 -74.61 
~OO -80.48 -,79.97 -79.47 -79.00 -78.54 -77.65 -76.79 -:75.96 
!25 -81.92 -81.41 -80.90 -80.42 -79.95 -79.06 -78.20 -77.36 
!SO -83.41 -82.89 -82.38 -81.88 -81.41 -80.51 -79.64 -78.80 
300 -86.58 -86.03 -85.47 -84.95 -84.47 -83.54 -82.66 -81.81 
350 -90.20 --89.42 -88.76 -88.20 -87.69 -86.73 -85.83 -84.97 
400 -93.21 -92.26 -91.62 -91.07 -90.07 -89.14 -88.26 
450 -98.13 -96.01 -95.22 -94.60 -93.54 -92.59 -91.69 
500 -104.59 -100.08 -99.02 -98.30 -97.15 -96.16 -95.24 
550 110.57 -104.54 -103.01 -102~1!1 -100.89 -99.85 -98.90 
600 -115.98 -109.29 -107.21 -106.16 -104.76 -103.65 -102.67 
700 -125.95 -119.09 -116.09 -114.58 -112.82 -111.59 -110.53 
800 -135.41 -128.80 -125.33 -123.42 -121.29 -119.91 -118.78 
900 -144.67 -138.36 -134.68 -132.52 -130.09 -128.57 -127.39 

1000 -153.90 -147.84 ~144.09 -141:78 -139.13 -137.53 -136.33 

SO;2 

-116.30 -116.23 -116.14 -1l6.02 -115.89 -115.60 -115.28 -114.93 
50 -116.05 -115.99 -115.91 -115.81 -115.69 -115.43 -115.13 -114.81 
75 -115;69 -115.65 -115.58 -1l5.50 -115.40 -115.16 -114.89 -114.59 

100 ~ 11::;.21 -11:>.2U -1l!5.16 -11S.09 -115.01 -114.~1 -114.:57 -114.30 
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TABLE L Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, koar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5·9 

SO;2 - Continued 

125 -114.63 -114.66 -114.65 -114.61 -114.56 -114.39 -114.18 -113.94 
150 -113.93 -114.02 -114.06 -114.06 -114.03 -113.91 -113.73 -113.52 
175 -113.11 -113.29 -113.38 -113.42 -113.43 -113.36 -113.23 -113.05 
200 -112.16 -112.44 -112.61 -112.71 ·-112.76 -112.76 -112.68 -112.54 
225 -111.04 -111.47 -111.74 -111.91 -112.02 -112.10 -112.07 -111.98 
250 -109.72 -110.37 -110.77 -111.03 -111.20 -111.38 -111.42 -111.38 
300 -106.19 -107.66 -108.50 -109.00 -109.34 -109.76 -109.97 -110.05 
350 -100.33 -103.90 -105.74 -106.58 -107.16 -107.91 -108.33 -108.57 
400 -99.66 -102.37 -103.73 -104.64 -105.80 -106.50 -106.93 
450 -91.01 -98.18 -100.38 -101.75 -103.44 -104.46 -105.12 
500 -92.85 -96.44 -98.43 -100.80 -102.21 -103.13 
550 -86.19 -91.83 -94.65 -97.86 -99.73 -100.95 
600 -78.58 -86.61 -90.41 -94.61 -97.01 -98.56 
700 -75.15 -80.73 -87.12 -90.75 -93.07 
800 -70.07 -78.45 -83.44 -86.56 
900 -59.12 -68.95 -75.20 -79.00 

1000 -59.13 -66.37 -70.46 

SO;2 

25 -177.93 -177.76 -177.56 -177.33 -177.09 -176.56 -176.00 - 175.41 
50 -177.98 -177.80 -177.58 -177.34 -177.09 -176.54 -175.95 -175.34 
75 -177.94 -177.76 -177.54 -177.30 -177.05 -176.50 -175.91 -175.28 

100 -177.81 -177.64 -177.44 -177.21 -176.97 -17~.43 -175.84 -175.23 
125 -177.59 -177.46 -177.28 -177.07 -176.84 -176.32 -175.76 -175.15 
150 -177.28 -177.20 -177.06 -176.88 -176.67 -176.18 -175.64 -175.05 
175 -176.86 -176.86 -176.77 -176.63 -176.44 -176.00 -175.49 -174.93 
200 -176.33 -176.42 -176.41 -176.31 -176.17 -175.79 -175.32 -174.79 
225 -175.65 -175.89 -175.96 -175.94 -175.84 -175.53 -175.11 -174.62 
250 -174.78 -175.24 -175.44 -175.49 -175.46 -175.23 -174.87 -174.42 
300 -172.21 -173.48 -174.10 -174.38 -174.51 -174.51 -174.30 -173.96 
350 -167.30 -170.73 -172.31 -172.93 -173.29 -173.60 -173.59 -173.40 
400 -167.33 -169.95 -171.10 -171.78 -172.49 -172.74 -172.73 
450 -159.05 -166.77 -168.80 -169.94 -171.17 -171.73 -171.93 
500 -162.42 -165.93 -167.71 -169.62 -170.55 -171.00 
550 -156.64 -162.41 -165.06 -167.80 -169.18 -169.92 
600 -149.81 -158.27 -161.96 -165.71 -167.60 -168.66 
700 -148.93 -154.65 -160.66 -163.77 -165.57 
800 -146.48 -154.60 -159.03 -161.60 
900 -138.15 -147.86 -153.52 -156.73 

1000 -140.92 -147.53 -151.01 

SlO;2 

25 -124.90 -124.58 -124.26 -123.94 -123.63 -123.02 - 122.41 -121.81 
50 -125.25 -124.90 -124.56 -124.23 -123.90 -123.25 -122.61 -121.97 

75 -125.50 -125.15 -124.81 -124.48 -124.14 -123.48 -122.83 -122.18 

100 -125.68 -125.34 -125.01 -124.68 -124.35 -123.70 -123.05 -122.40 

125 -125.77 -125.46 -125.15 -124.84 -124.52 -123.89 -123.25 -122.61 
150 -125.77 -125.51 -125.23 -124.94 -124.65 -124.04 -123.43 -122.80 

175 -125.67 -125.48 -125.25 -125.00 -124.73 -124.16 -123.57 -122.97 

200 -125.45 -125.37 -125.20 -124.99 -124.76 -124.24 -123.69 -123.12 

225 -125.09 -125.15 -125.07 -124.93 -124.74 -124.29 -123.78 -123.24 
250 -124.56 -124.82 -124.86 -124.79 -124.66 -124.30 -123.85 -123.35 

300 -122.66 -123.72 -124.16 -124.31 -124.33 -124.18 -123.87 -123.48 

350 -118.38 -121.65 -123.02 -123.50 -123.75 -123.88 -123.77 -123.51 

400 -1 Ht74 -1'11.'19 -1??.'=Il -1'1'1J~7 -123.39 -123.52 -123.43 
450 -110.56 -118.72 -120.64 -121.66 -122.69 -123.12 -123.23 

500 -114.91 -118.39 -120.06 -121.76 -122.55 -122.90 

550 -109.58 -115.47 -118.04 -120.57 -121.79 -122.42 

600 -103.10 -l1L91 -115.57 -119.11 -120.84 -121.77 

700 -103.62 -109.51 -115.37 -118.27 -119.91 
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rABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaUmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, khar 
T.Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

SO;2 - Continued 

800 -102.59 -110.64 -114.83 -117.21 
900 -95.54 -105.28 -110.67 -113.65 

1000 -99.76 -106.05 -109.29 

S104"2 

25 -143.50 -143.09 -142.68 -142.28 -141.87 -141.07 -140.26 -139.46 
50 -144.00 -143.59 -143.17 -142.77 -142.36 -141.55 -140.75 -139.94 
75 -144.42 -144.01 -143.61 -143.21 -142.81 -142.01 -141.21 -140.42 

100 -144.76 -144.37 -143_99 -143.60 -143.21 -142.43 -141.65 -140.87 
125 -145.02 -144.67 -144.31 -143.94 -J43.57 -142.81 -142.05 -141.29 
150 -145.20 -144.90 -144.57 -144.23 -143.88 -143.16 -142.43 -141.69 
175 -145.29 -145.06 -144.78 -144.47 -144.15 -143.48 -142.78 -142.06 
?OO -145.26 -145.11 -144_92 -144.66 -144_~7 -14~.75 -143.09 -142.41 
225 -145.10 -145.11 -144.98 -144.79 -144.55 -144.00 -143.38 -142.73 
250 -144.76 -144.98 -144.97 -144.85 -144.67 -144.20 -143.64 -143.04 
300 -143.29 -144.29 -144.68 -144.77 -144.74 -144.48 -144.07 -143.57 
350 -139.45 -142.66 -143.95 -144.38 -144.57 -144.60 -144.37 -144.01 
400 -140.11 -142.65 -143.61 -144.12 -144.53 -144.54 -144.34 
450 -132.15 -140.50 -142.38 -143.34 -144.26 -144.56 -144.56 
500 -137.10 -140.57 -142.19 -143.76 -144.43 -144.66 
550 -132_15 -13SUO -1.40_61 -143.02 -144_12 -144.62 
600 -126.02 -134.97 -138.61 -142.02 -143.61 -144.42 
700 -127.54 -133.49 -139.23 -141.98 -143.48 
800 -127.53 -135.50 -139.53 -141.75 
900 -1'1.49 -131.19 -136_39 -139.20 

1000 -126.75 -132.83 -135.89 

S10;2 

25 -189.00 -188.56 -188.12 -187.68 -187.25 -186.39 -185.53 -184.68 
50 -189.58 -189.13 -188.68 -188.24 -187.81 -186.95 -186.09 -185.24 
75 -190.08 -189.63 -189.20 -188.76 -188.33 -187.48 -186.63 -185.78 

loo -190CjO -190.08 -189_66 -189_24 -188.82 -187_98 -187.14 -186.31 
125 -190.85 -190.46 -190.07 -189.66 -189.26 -188.45 -187.63 -186.82 
150 -191.12 -190.78 -190.42 -190.04 -189.66 -188.88 -188.10 -187.30 
175 -191.30 -191.03 -190.72 -190.38 -190.02 -189.29 -188.53 -187.76 
200 -191.37 -191.20 -190.9S -190.66 -190.34 -189.66 -188.94 -188.20 
225 -191.31 -191.28 -191.11 -190.88 -190.61 -189.99 -189.32 -188.62 
250 -191.07 -191.25 -191.20 -191.04 -190.82 -190.29 -189.67 -189.01 
300 -189.81 -190.77 -191.11 -191.16 -191.10 -190.77 -190.30 -189.74 
350 -186.19 -189.36 -190.60 -190.98 -191.13 -191.09 -190.80 -190.38 
400 -187.00 -189.51 -190.43 -190.89 191.23 -191.18 -190.92 
450 -179.18 -187.58 -189.42 -190.34 -191.18 -191.41 -191.35 
500 -184.39 -187.84 -189.41 -190.91 -191.50 -191.66 
SSO -179.65 -185.59 -188.07 -190.'10 -191.-11 -191.811 
600 -173.71 -182.70 -186.30 -189.63 -191.14 -191.87 
700 -175.72 -181.67 -187.32 -189.99 -191.40 
800 -176.21 -184.11 -188.04 -190.16 
900 -170.69 -180.33 -185.42 -188.13 

1000 -176.45 -182.40 -185.36 

SZO;2 

25 -231.00 -230.50 -230.01 -229.53 -229.05 -228.10 -227.16 -226.23 
50 -231.71 -231.20 -230.70 -230.21 -229.73 -228.77 -227.83 -226.90 
75 -232.34 -231.84 -231.35 -230.86 -230.38 -229.43 -228.50 -227.57 

100 232.91 -232.42 -231.94 -231.47 -231.00 -230.07 -229.15 -228.23 
125 -233.40 -232.95 -232.50 -232.04 -231.59 -230.68 -229.77 -228.87 
150 -233.82 -233.42 -233.00 -232.57 -232.13 -231.26 -230.38 -229.50 
175 -234.16 -233.82 -233.45 -233.05 -232.65 -231.81 -230.96 -230~1O 
200 -234.39 -234.r::; -233.84 -233.49 -233.12 -232.33 -231..52 -230:69 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) Continued 

Pressure, khar 
T, "C Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

SlO;l - Continued 

225 -234.49 -234.39 -234.16 -233.87 -233.54 -232.82 -232.06 -231.26 
250 -234.43 -234.53 -234.41 -234.20 -233.92 -233.28 -232.57 -231.81 
300 -233.52 -234.40 -234.67 -234.65 -234.53 -234.09 -233.52 -232.86 
350 -230.27 -233.36 -234.51 -234.82 -234.91 -234.75 -234.36 -233.83 
400 -~31.33 -233.79 -234.63 -235.03 -235.24 -235.0B -234.71 

450 -223.74 -232.22 -234.00 -234.84 -235.55 -235.67 -235.50 
500 -229.40 -232.79 -234.30 -235.65 -236.12 -236.17 
550 -225.00 -230.93 -233.34 -235.52 -236.41 -236.72 
600 -219.39 -228.42 -231.97 -235.15 -236.52 -237.13 
700 -222.20 -228.15 -233.66 -236.17 -237.44 
800 -223.53 -231.30 -235.06 -237.03 
900 -218.89 -228.43 -233.32 -235.86 

1000 -225.47 -231.21 -233.99 

S20 ;2 

25 -266.50 -265.59 -264.72 -263.88 -263.07 -261.48 -259.94 -258.44 
50 -267.94 -267.01 -266.12 -265.26 -264.43 -262.81 -261.25 -259.72 
75 -269.34 -268.40 -267.51 -266.65 -265.81 -264.19 -262.61 -261.08 

100 -270.70 -269.77 -268.89 -268.03 -267.20 -265.58 -264.01 -262.47 
125 -272.02 -271.12 -270.25 -269.40 -268.58 -266.97 -265.41 -263.88 
150 ·27::3.29 . 272.4:) -271.58 -270.76 -269.95 -268.:36 ·-266.82 ·265.:30 

175 -274.50 -273.70 -272.89 -272.09 -271.30 -269.75 -268.23 -266.73 
200 -275.63 ·-274.92 -274.16 -273.40 -272.64 -271.12 -269.63 -268.15 
225 -276.66 -276.08 -275.39 -274.67 -273.95 -272.49 -271.03 -269.58 
250 -277.55 -277.16 -276.57 -275.92 -275.24 -273.84 -272.43 -271.01 
300 -278.66 -279.00 -278.74 -278.27 -277.71 -276.49 -275.19 -273.85 
350 -277.56 -280.06 -280.58 -280.40 -280.04 -279.05 -277.90 -276.68 
400 -279.98 -281.93 -282.25 -282.17 -281.51 -280.S6 -279.46 
450 -274.24 -282.48 -283.72 -284.05 -283.84 -283.14 -282.21 
500 -281.82 -284.68 -285.64 -286.02 -285.63 -284.89 

.550 -279.61 -285.04 -286.89 -288.03 -288.01 -287.50 
600 -276.18 -284.79 -287.77 -289.86 -290.26 -290.01 
700 -283.14 -288.61 -292.94 -294.37 -294.70 
800 -288.84 -295.40 -297.95 -298.88 
900 -289.20 -297.54 -301.10 -302.52 

1000 -299.74 -304.03 -305.65 

S;2 

25 17.60 17.94 18.28 18.62 18.97 19.67 20.37 21.07 
50 17.26 17.60 17.94 18.29 18.63 19.33 20.02 20.72 
7S 17.01 17.311 17.67 18.01 18.35 19.03 19.71 20.40 

100 16.84 17.15 17.47 17.79 18.12 18.78 19.44 20.12 
125 16.76 17.03 17.32 17.63 17.93 18.56 19.21 19.86 
ISO 16.77 16.99 17.24 17.52 17.80 18.39 19.01 19.64 
175 16.88 17.03 17.23 17.46 17.72 18.27 18.85 19.45 
200 17.10 17.15 17.28 17.47 17.69 18.18 18.72 19.29 
225 17.47 17.37 17.42 17.54 17.71 18.13 18.62 19.16 
250 18.02 17.71 17.64 17.68 17.79 18.12 18.56 19.05 
300 19.94 18.84 18.35 18.18 18.13 18.25 18.53 18.91 
350 24.23 20.93 19.52 19.01 18.73 18.56 18.64 18.89 
400 23.86 21.27 20.22 19.63 19.06 18.91 18.98 
450 32.05 23.87 21.91 20.86 19.78 19.33 19.19 
500 27.70 24.19 22.48 20.74 19.92 19.54 
550 33.05 27.13 24.53 21.95 20.69 20.04 
600 39.56 30.72 27.03 2~.44 21.67 20.71 
700 39.06 33.15 27.24 24.30 22.63 
800 40.14 32.04 27.80 25.38 
900 47.25 37.47 32.03 19.01 

1000 43.06 36.72 33.44 
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I ... III.E 1. Calculated apparent standard partial molal Gibbs free energies of formation {in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

25 
50 

75 
100 
125 
150 
175 
200 
225 
250 

300 
350 
400 
450 
500 
550 
600 
700 

800 
900 

1000 

25 
:;0 

75 
100 
125 
150 
175 
200 
225 
250 

300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 

175 
200 
225 
250 
300 
350 
400 
450 

Sat. 

-229.00 
-229.79 

-230.50 
-231.15 
-231.73 
-232.25 
-232.67 
-233.00 
-233.20 
-233.24 

-232.55 
-229.52 

16.50 
1:5.93 
15.44 
15.02 
14.68 
14.42 
14.25 
14.19 
14.26 
14.51 

15.79 
19.43 

-248.70 
-250.22 
-251.71 
-253.16 
-254.57 
-2~~.94 

-257.26· 
-258.50 
-259.65 
-260.66 
-262.03 
-261.23 

0.5 

-228.46 
-229.2'1 

-229.96 
. -230.63 

-231.24 
-231.80 
-232.30 
-232.72 
-233.06 
-233.30 

-233.38 
-232.56 
-230.73 
-223.30 

16.94 
16.38 
15.88 
15.44 
15.07 
14.75 
14.51 
14.36 
14.29 
14.33 

14.83 
16.26 
18.63 
26.47 

-247.84 
-249.34 
-250.82 
-252.28 
-253.72 
-2~:5.13 

-256.51 
-257.84 
-259.11 
-260.30 
-262.39 
-263.72 
-263.90 
-258.45 

1.0 

-227.94 
-228.71 

-229.43 
-230.11 
-230.75 
-231.34 
-231.88 
-232.37 
-232.79 
-233.14 

-233.60 
-233.65 
-233.15 
-231.81 
-229.20 
-225.02 
-219.62 

17.38 
16.82 
16.31 
15.86 
15.46 
15.11 
14.83 
14.60 
14.45 
14.37 

14.48 
15.01 
16.12 
18.07 
21.28 
26.04 
32.00 

-247.01 
-248.49 
-249.97 
-251.44 
-252.90 
-2:54.33 
-255.74 
-257.12 
-258.46 
-259.76 
-262.17 
-264.26 
-265.87 
-266.70 

Pressure, kbar 
1.5 

-227.43 
-228.19 

-228.91 
-229.61 
-230.26 
-230.88 
-231.45 
-231.98 
-232.46 
-232.88 

-233.54 
-233.92 
-233.95 
-233.54 
-232.56 
-230.93 
-228.66 
-222.91 

17.81 
17.2:; 

16.74 
16.28 
15.86 
15.49 
15.16 
14.89 
14.68 
14.53 

14.42 
14.63 
15.20 
16.23 
17.83 
20.10 
23.02 
30.04 

-246.21 
-247.68 
-249.15 
-250.63 
-252.09 
-253.55 
-254.99 
-256.40 
-257.79 
-259.14 
-261.73 
.:....264.12 
-266.22 
-267.96 

2.0 

-226.92 
-227.67 

-228.40 
-229.10 
-229.77 
-230.41 
-231.01 
-231.57 
-232.10 
-232.57 

-233.38 
-233.97 
-234.31 
-234.34 
-234.02 
-233.30 
-232.17 
-228.84 

-224.73 
-220.62 

18.24 
17.69 
17.17 
16.69 
16.26 
15.87 
15.51 
15.21 
14.95 
14.74 

14.48 
14.47 
14.73 
15.30 
16.25 
17.62 
19.41 
24.09 
29.59 
35.16 

-245.44 
-246.88 
-248.35 
-249.83 
-251.31 
-252.78 
-254.24 
-255.68 
-257.10 
-258.50 
-261.21 
-263.78 
-266.17 
-268.32 

3.0 

-225.91 
-226.66 

-227.40 
-228.11 
-228.81 
-229.47 
-230.11 
-230.73 
-231.31 
-231.87 

-232.87 
-233.74 
-234.44 
-234.97 
-235.29 
-235.39 
-235.25 
-234.25 

-232.41 
-230.07 
-227.67 

19.09 
18.:54 
18.02 
17.53 
17.06 
16.64 
16.24 
15.88 
15.56 
15.27 

14.80 
14.50 
14.38 
14.46 
14.75 
15.28 
16.07 
18.42 
21.69 
25.51 
29.45 

-243.92 
-245.34 
-246.81 
-248.29 
-249.78 
-251.28 
-252.76 
-254.25 
-255.72 
-257.18 
-260.06 
-262.87 
-265.58 
-268.17 

4.0 

-224.92 
-225.66 

-226.41 
-227.13 
-227.85 
-228.54 
-229.21 
-229.86 
-230.48 
-231.09 

-232.23 
-233.28 
-234.20 
-235.01 
-235.68 
-236.19 
-236.53 
-236.66 

-236.06 
-234.85 
-233.28 

19.95 
19.40 

18.86 
18.35 
17.87 
17.42 
16.99 
16.59 
16.22 
15.88 

15.27 
14.79 
14.43 
14.21 
14.15 
14.26 
14.56 
15.75 
17.75 
20.41 
23.48 

-242.46 
-243.85 
-245.31 
-246.80 
-248.30 
-249.81 
-251.32 
-252.83 
-254.34 
-255.84 
-258.83 
-261.79 
-264.69 
-267.52 

5.0 

-223.94 
-22'1.68 

-225.42 
-226.16 
-226.89 
-227.60 
-228.29 
-228.97 
-229.63 
-230.28 

-231.52 
-232.69 
-233.77 
-234.77 
-235;66 
-236.43 
-237.06 
-237.85 

-237.93 
-237.29 
-235.95 

20.79 
20.24 

19.70 
19.18 
18.68 
18.21 
17.76 
17.33 
16.92 
16.53 

15.83 
15.21 
14.69 
14.27 
13.98 
13.82 
13.82 
14.33 
15.61 
17.69 
20.52 

-241.02 
-242.40 
-243.85 
-245.33 
-246.84 
-248.36 
-249.89 
-251.42 
-252.96 
-254.49 
-257.56 
-260.62 
-263.66 
-266.66 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function or 
temperature and pressure (see text) - Continued 

Pressure. kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

840;2 -Continued 

500 -266.34 -269.20 -270.19 -270.62 -270.28 -269.60 
550 -264.43 -269.86 -271.72 -272.91 -272.93 -272.48 
600 -261.32 -269.92 -272.90 -275.02 -275.47 -275.27 
700 -268.89 -274.37 -278.70 -280.17 -280.54 
800 -275.24 -281.80 -284.36 -285.32 
900 -276.28 -284.61 -288.16 -289.60 

1000 -287.49 -291.76 -293.40 

8i1 

25 15.70 16.24 16.77 17.29 17.81 18.82 19.82 20.81 
50 14.90 15.45 15.99 16.52 17.04 18.06 19.07 20.06 
75 14.17 14.72 15.25 15.77 16.29 17.31 18.31 19.30 

100 13.50 14.03 14.55 15.07 15.57 16.58 17.57 18.55 
125 12.90 13.40 13.90 14.39 14.89 15.87 16.84 17.81 
150 12.37 12.82 13.29 13.76 14.23 15.18 16.13 17.08 
175 11.92 12.31 12.73 13.17 13.61 14.52 15.44 16.37 
200 11.58 11.86 12.23 12.62 13.03 13.89 14.77 15.67 
225 11.36 11.51 11.79 12.12 12.49 13.29 14.13 14.99 
250 11.30 11.25 1l.41 11.68 11.99 12.71 13.50 14.33 
300 11.94 11.12 10.91 10.98 11.15 11.67 12.32 13.05 
350 14.93 11.90 10.81 10.55 10.52 10.76 11.24 11.84 
400 13.69 11.27 10.48 10.14 10.02 10.26 10.71 
450 21.09 12.57 10.85 10.06 9 .. 45 9.42 9.67 
500 15.13 11.78 10.33 9.08 8.70 8.74 
550 19.27 13.36 11.00 8.93 8.15 7.92 
600 24.62 15.59 12.09 9.02 7.76 724 
700 21.24 15.32 9.92 7.53 6.36 
800 19.32 11.66 8.03 6.17 
900 23.32 13.89 9.14 6.72 

1000 . 16.18 10.59 7.94 

850;1 

25 -229.00 -228.38 -227.79 -227.20 -226.63 -225.50 -224.39 -223.30 
50 -229.97 -229.34 -228.73 -228.13 -227.55 -226.41 -225.29 -224.19 
75 -230.87 -230.24 -229.64 -229.05 -228.46 -227.33 -226.21 -225.11 

100 -231.72 -231.11 -230.51 -229.93 -229.36 -228.23 -227.13 -226.03 
125 -232.51 -231.93 -231.35 -230.79 -230.23 -229.12 -228.03 -226.95 
150 -233.23 -232.69 -232.15 -231.61 -231.07 -229.99 -228.92 -227.86 
175 -233.87 -233.41 -232.91 -232.39 -231.88 -230.84 -229.80 -228.76 
200 -234.42 -234.05 -233.61 -233.14 -232.66 -231.67 -230.66 -229.65 
225 -234.86 -234.62 -234.26 -233.84 -233.40 -232.47 -231.50 -230.52 

250 -235.13 -235.09 -234.84 -234.49 -234.10 -233.25 -232.33 -231.39 
300 -234.95 -235.66 -235.78 -235.63 -235.38 -234.71 -233.93 -233.08 
350 -232.45 -235.37 -236.33 -236.50 -236.45 -236.05 -235.44 -234.71 
400 -234.01 -236.34 -237.04 -237.29 -237.25 -236.85 -236.28 
450 -226.98 -235.52 -237.14 -237.84 -238.28 -238.16 -237.76 
500 -233.44 -236.70 -238.06 -239.13 -239.34 -239.16 
550 -229.78 -235.63 -237.88 -239.76 -240.38 -240.45 

600 -224.89 -233.91 -237.31 -240.17 -241.26 -241.61 

700 -229.27 -235.14 -240.32 -242.51 -243.50 

800 -232.23 -239.69 -243.08 -244.73 
900 -229.37 -238.61 -243.10 -245.30 

1000 -237.50 -242.80 -245.22 

8c+3 

25 -140.20 -140.67 -141.09 -141.45 -141.79 -142.37 -142.89 -143.35 

50 -138.64 -139.13 -139.57 -139.96 -140.31 -140.94 -141.50 -142.00 

75 -137.03 -137.54 -137.99 -138.40 -138.77 -139.44 -140.03 -140.57 
100 -135.37 -135.91 -136.38 - 136.81 -137.20 -137.90 - 138.52 -139.08 
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fABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in k-callmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 -2.Q 3.0 4.0 5.0 

Sc+3 
- Continued 

125 -133.65 -134.22 -134.73 -135.18 -135.59 -136.32 -136.97 -137.56 
150 -131.88 -132.49 -133.03 -133.51 -133.94 -134.72 -135.40 -136.02 
175 -130.04 -130.71 -131.29 -131.81 -132.27 -133.09 -133.80 -134.45 
200 -128.13 -128.87 -129.51 -130.06 -130.56 -131.43 -132.19 -132.87 
225 -126.14 -126.96 -127.67 -128.28 -128.82 -129.75 -130.55 -131.27 
250 -124.05 -124.99 -125.78 -126.45 -127.04 -128.04 -128.90 -129.65 
300 -119.54 -120.85 -121.89 -122.67 -123.37 -124.55 -125.53 -126.38 
350 -115.17 -116.35 -1l7.89 -118.77 -119.57 -120.94 -122.08 -123.05 
400 -114.22 -113.95 -114.80 -115.68 -1l7.25 -118.55 -119.65 
450 -117.10 -110.29 -110.82 -111.72 -113.46 -114.94 -116.19 
500 -107.33 -106.89 -107.70 -109.58 -111.24 -112.66 
550 -105.55 -103.12 -103.62 -105.59 -107.45 -109.03 
600 -105.12 -99.65 -99.52 -101.48 -103.54 -105.31 
700 -94.03 -91.29 -92.75 -95.25 -97.44 
800 -82.91 -83.24 -86.24 -88.91 
900 -73.93 -72.96 -76.55 -79.68 

1000 -62.21 -66.40 -69.78 

SeOj"2 

25 -88.40 -88.21 -88.00 -87.79 -87.56 -87.09 -86.60 -86.10 
50 ' -88.41 -88.22 -88.02 -87.81 -87.59 -87.13 -86.65 -86.17 
75 -88.31 -88.14 -87.95 -87.75 -87.54 -87.10 -86.64 -86.17 

100 -88.12 -87.97 -87.80 -87.62 -87.42 -87.01 -86.57 -86.12 
125 -87.83 -87.72 -87.58 -87.42 -87.24 -86.86 -86.45 -86.02 
150 -87.44 -87.38 -87.28 -87.15 -87.00 -86.66 -86.28 -85.88 
175 -86.93 -86.95 -86.90 -86.82 -86.70 -86.41 -86.07 -85.70 
200 ""86.29 -86.42 -86.45 -86.41 -86.34 -86.11 -85.81 -85.48 
225 -85.51 -85.78 -85.90 -85.93 -85.91 -85.76 -85.52 -85~22 
250 -84.52 -85.01 -85.26 -85.38 -85.42 -85.35 -85.18 -84.93 
300 -81.70 -83.00 -83.67 -84.02 -84.22 -84.39 -84.37 -84.24 
350 -76.51 -79.97 -81.61 -82.29 -82.73 -83.21 -83.40 -83.42 
400 -76.28 -78.95 -80.16 -80.92 -81.81 -82.25 -82.45 
450 -67.74 -75.44 -77.54 -78.75 -80.17 -80.93 -81.34 
~oo -70.7'5 -74.32 -76.18 -78.26 -79.40 -80.07 
550 -64.62 -70.43 -73.15 -76.08 -77.67 -78.63 
600 -57.44 -65.91 -69.67 -73.60 -75.71 -76.99 
700 -55.76 -61.53 -67.72 -71.05 -73.07 
800 -;52.47 -60.7:5 -6:5.40 -68.20 
900 -43.18 -53.04 -58.93 -62.37 

1000 -45.07 -51.91 -55.63 

25 -105.50 -105.26 -105.01 -104.75 -104.48 -103.94 -103.38 -102.81 
50 -105.77 -105.53 -105.28 -105.02 -104.76 -104.22 -103.67 -103.11 
7:5 -}0:5.94 -10:5.71 -10:5.47 -10:>.22 -104.97 -104.4:5 -}U3.92 -103.37 

100 -106.02 -105.82 -105.60 -105.36 -105.13 -104.63 -104.12 -103.59 
125 -106.02 -105.85 -105.66 -105.45 -105.23 -104.76 -104.27 -103.77 
150 -105.92 -105.81 -105.65 -105.48 -105.28 -104.85 -104.39 -103.91 
17:5 -105.73 -10:>.69 -105.:5~ -10:5.44 -105.28 -IU4.90 -}04.47 -IU4.U2 
200 -105.41 -105.47 -105.44 -105.35 -105.22 -104.90 -104.52 -104.10 
225 -104.95 -105.15 -105.21 -105.18 -105.11 -104.86 -104.52 -104.14 
250 -104.30 -104.71 -104.90 -104.95 -104.93 -104.77 -104.50 -104.16 
300 -102.19 -103.39 -1U].9~ -IU4.26 -104.40 -IU4.46 -}U4.34 -104.11 
350 -:-97.70 -101.08 -102.61 -103.23 -103.59 -103.95 -104.03 -1<>3.95 
400 -97.98 -100.66 -101.80 -102.49 -103.24 -103.57 -103.66 
450 -89.70 -97.85 -99.90 -101.05 -102.32 -102.95 -103.25 
:500 -93.82 -97.41 ~99.21 -101.15 -102.15 -102.69 
550 -88.28 -94.25 -96.94 -99.71 -101.15 -101.98 
600 -81.62 -90.45 -94.22 -98.00 -99.95 -101.09 
700 -81.69 -87.64 -93.73 -96.87 -98.72 
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TABLE 1. Calculated apparent standarr;l partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

SeO';z - Continued 

800 -80.18 -88.44 -92.88 -95.49 
900 -72.57 -82.49 -88.14 -91.36 

1000 -76.36 -82.92 -86.41 

SiF,-l 

25 -525.70 -525.21 -524.72 -524.25 -523.78 -522.84 -521.91 -520.99 
50 -526.39 -525.89 -525.40 -524.91 -524.44 -523.50 -522.57 -521.64 
75 -527.00 -526.50 -526.02 -525.54 -525.07 -524.14 -523.21 -522.29 

100 -527.54 -527.07 -526.60 -526.13 -525.67 -524.75 -523.84 -522.93 
125 -528.02 -527.57 -527.13 -526.68 -526.23 -525.34 -524.45 -523.56 
150 -528.41 -528.02 -527.61 -527.18 -526.76 -525.89 -525.03 -524.16 
175 -528.72 -528.40 -528.03 -527.64 -527.24 -526.42 -525.59 -524.74 
200 -528.93 -528.70 -528.39 -528.05 -527.69 -526.92 -526.12 -525.31 
225 -529.00 -528.91 -528.69 -528.41 -528.09 -527.39 -526.63 -525.85 
250 -528.91 -529.03 -528.92 -528.71 -528.44 -527.82 -527.12 -526.38 
300 -527.95 -528.84 -529.12 -529.12 -529.00 -528.58 -528.02 -527.38 
350 -524.64 -527.74 -528.91 -529.23 -529.33 -529.18 -528.80 -528.29 
400 -525.66 -528.13 -528.98 -529.39 -529.62 -529.47 -529.12 
450 -518.03 -526.50 -528.29 -529.15 -529.87 -530.01 -529.85 
500 -523.62 -527.02 -528.54 -529.91 -530.40 -530.47 
550 -519.17 -525.10 -527.52 -529.73 ~530.63 -530.96 
600 -513.51 -522.53 -526.09 -529.29 -530.68 -531.31 
700 -516.19 -522.14 -527.67 -530.20 -531.50 
800 -517.39 -525.18- -528.96 -530.96 
900 -512.61 -522.16 -527.09 -529.66 

1000 -519.06 -524.84 -527.64 

SiO~ 

25 -199.19 -198.99 -198.79 -198.59 -198.38 -197.9' -197.51 -197.07 

50 -199.58 -199.41 -199.23 -199.05 -198.86 -198.49 -198.11 -197.73 
75 -199.91 -199.75 -199.59 -199.42 -199.25 -198.91 -198.57 -198.22 

100 -200.23 -200.08 -199.92 -199.76 -199.60 -199.29 -198.97 -198.65 
125 -200.55 -200.40 -200.25 -200.10 -199.95 -199.65 -199.35 -199.05 

150 -200.88 -200.74 -200.60 -200.46 -200.31 -200.02 -199.73 -199.44 
175 -201.23 -201.10 -200.96 -200.83 -200.69 -200.41 -200.13 -199.85 
200 -201.60 -:-201.48 -201.35 -201.22 -201.09 -200.82 -200.55 -200.28 
'}.'}.'J -'}.U2.oo -'}.UUS8 -201.76 -201.63 -201.50 -201.24 -200.98 -200.72 

250 -202.40 -202.31 -202.19 -202.07 -201.95 -201.70 -201.44 -201.19 
300 -203.25 -203.21 -203.12 -203.02 -202.90 -202.67 -202.43 -202.19 
350 -204.03 -204.17 -204.13 -204.05 -203.95 -203.74 -203.51 -203.28 
400 -205.08 -2U5.2U -2U:5.16 -2U::>.U9 -204.90 -204.69 -204.47 

450 -205.56 -206.29 -206.33 -206.29 -206.14 -205.95 -205.75 
500 -205.39 -207.37 -207.56 -207.57 -207.47 -207.30 '"'7207.11 
550 -205.60 -208.39 -208.82 -208.91 -208.86 -208.72 -208.55 
600 -206.25 -209.38 -210.10 -21O.2~ -210.33 -210.22 -210.07 

700 -208.37 -211.59 -212.79 -213.23 -213.45 -213.42 -213.31 
800 -211.22 -214.31 -215.76 -216.40 -216.82 -216.87 -216.80 
900 -214.59 -217.52 -219.08 -219.86 -220.44 -220.56 -220.51 

1000 -218.36 -221.16 -222.76 -223.61 -224.31 -224.47 -224.44 

Sm+z 

25 -123.00 -123.06 -123.09 -123.09 -123.09 -123.04 122.~6 -122.85 

50 -122.85 -122.91 -122.94 -122.96 -122.96 -122.92 -122.86 -122.77 
75 -122.71 -122.77 -122.81 -122.83 -122.84 -122.82 -122.77 -122.70 

100 -122.57 -122.65 -122.70 -122.73 -122.74 -122.74 -122.70 -122.64 
125 -122.44 -122.53 -122.59 -122.63 -122.65 -122.67 -122.65 -122.60 
150 -122.30 -122.41 -122.49 -122.54 -122.58 -122.61 -122.60 -122.57 
175 -122.16 -122.30 -122.40 -122.47 -122.51 -122.57 122.5X -122.56 
200 -122.00 -122.17 -122.30 -122.39 -122.45 -122.53 122.5(1 -122.56 
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fAilLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
r.oc Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Sm+2 
- Continued 

225 -121.82 -122.04 -122.20 -l22.31 -122.40 -122.51 -122.56 -122.57 
250 -121.60 -121.89 -122.09 -122.24 -122.35 -122.49 -122.57 -122.60 
300 -121.03 -121.54 -121.87 -122.08 -122.24 -122.47 -122.61 -122.69 
350 -120.38 -121.04 -121.64 -121.92 -122.14 -122.47 -122.68 -122.82 
400 -121.46 -121.45 -121.76 -122.04 -122.48 -122.78 ~122.99 

450 -123.38 -121.37 -121.63 -121.95 -122.50 -122.89 -123.18 
500 -121.50 -121.52 -121.86 -122.52 -123.02 -123.38 
550 -122.00 -121.47 -121.77 -122.53 -123.14 -123.60 
600 -122.91 -121.53 -121.68 -122.52 -123.25 -123.80 
700 -122.16 -121.52 -122.37· -123.37 -124.15 
800 -121.39 -122.00 -123.30 -124.33 
900 -121.16 -121.43 -123.06 -124.32 

1000 -120.79 -122.75 -124.12 

Sm+J 

25 -159.10 -159.57 -159.99 -160.36 -160.69 -161.28 -161.80 -162.26 
50 -157.79 -158.28 -158.72 -159.11 -159.46 -160.10 -160.66 -161.11 
75 -156.42 -156.93 -157.38 -157.79 -158.16 -158.83 -159.42 -159.96 

100 -154.98 -155.52 -155.99 -156.42 -156.81 -157.51 -158.13 -158.70 
125 -153.49 -154.05 -154.55 -155.00 -155.41 -156.14 -156.79 -157.39 
150 -151.93 -152.54 -153.07 -153.54 -153.97 -154.74 -155.42 -156.04 
17!) -15U.3U -1:5U.96 -1.5l..53 -152.04 -152.50 -153.31 -154.02 -154.66 
200 -148.60 -,149.32 -149.94 -150.49 -150.98 -151.84 -152.59 -153~26 

225 -146.82 -147.61 -148.30 -148.89 -149.42 -150.34 -151.13 -151.84 
250 -144.93 -145.84 -146.61 147.25 -147.82 -148.81 -149.65 -150.39 
300 -140.82 -142.07 -143.07 -143.83 -144.50 -145.65 -146.61 -147.44 
350 -136.70 -137.93 -139.41 -140.27 -141.04 -142.36 -143.46 -144.41 
400 -135.76 -135.73 -136.60 -137.46 -138.97 -140.22 -141.29 
450 -137.56 -132.25 -132.88 -133.78 -135.46 -136.88 -138.09 
500 -129.28 -129.15 -130.00 -131.85 -133.44 -134.80 
550 -127.21 -125.52 -126.15 -128.11 -129.89 -131.41 
600 -126.19 -122.09 -122.23 -124.23 -126.21 -127.90 
700 -116.22 -114.28 -115.96 -118.38 -120.47 
800 -IU6.ms -106.91 -109.82 -112.36 
900 -97.30 -97.12 -100.60 -103.56 

1000 -86.87 -90.92 -94.11 

25 -6.63 -6.80 -6.93 -7.04 -7.13 -7.25 -7.34 -7.39 
50 -6.53 -6.70 -6.84 -6.96 -7.05 -7.20 -7.31 -7.39 
75 -6.41 -6.59 -6.74 -6.86 -6.97 -7.14 -7.26 -7.36 

100 -6.27 -6.47 -6.63 -6.76 -6.88 -7.06 -7.20 -7.31 
125 -6.12 -6.34 -6.51 -6.66 -6.78 -6.98 -7.14 -7.27 
150 -5.96 -6.19 -6.38 -6.54 -6.68 -6.90 -7.08 -7.22 
175 -5.77 -6,03 -6.24 -6.42 -6.57 -6.82 -7.01 -7.17 
200 -5.55 -5.85 -6.09 -6.29 -6.46 -6.73 -6.95 -7.12 
225 -5.30 -5.64 -5.92 -6.15 -6.34 -6.64 -6.88 -7.07 
250 -5.00 -5.41 -5.73 -5.99 -6.20 -6.55 -6.81 -7.02 
300 -4.23 -4.8:5 -:5.31 -~.64 -.5.~Jl -6.34 -6.67 -6.93 
350 -3.37 -4.11 -4.85 -5.24 -5.57 -6.11. -6.52 -6.85 
400 -4.33 -4.40 -4.82 -5.21 -5.86 -6.36 -6.75 
450 -6.23 -4.03 -4.38 -4.82 -5.58 -6.18 -6.65 
500 -3.M9 -3.95 -4.40 -5.27 -5.98 -6.53 
550 -4.13 -3.57 -3.95 -4.92 -5.74 -6.40 
600 -4.82 -3.27 -3.48 -4.52 -5.47 -6.22 
700 -3.18 -2.50 -3.52 -4.74 -5.73 
800 -1.47 -2.19 -3.72 -4.97 
900 -0.23 -0.56 -2.42 -3.91 

1000 1.22 -0.97 -2.59 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcaJ/rnoJ) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Sr+z 

25 -134.76 -134.95 -135.09 -135.21 -135.30 -135.43 -135.51 -135.56 
SO -134.56 -134.75 -134.90 -135.02 -135.12 -135.27 -135.37 -135.43 
75 -134.35 -134.55 -134.71 -134.83 -134.94 -135.10 -135.21 -135.29 

100 -134.13 -134.34 -134.50 -134.64 -134.75 -134.93 -135.05 -135.14 
125 -133.90 -134.12 -134.30 -134.44 -134.56 -134.75 -134.89 -134.99 
150 -133.65 -133.89 -134.08 -134.24 -134.37 -134.58 -134.73 -134.84 
175 -133.38 -133.64 -133.86 -134.03 -134.17 -134.40 -134.57 -134.69 
200 -133.09 -133.38 -133.62 -133.81 -133.97 -134.22 -134.41 -134.55 
225 -132.77 -133.10 -133.37 -133.58 -133.76 -134.04 -134.25 -134.40 
250 -132.40 -132.79 -133.10 -133.35 -133.55 -133.86 -134.09 -134.26 
300 -131.51 -132.10 -132.53 -132.84 -133.09 -133.48 -133.76 -133.98 
350 -130.49 -131.23 -131.92 -132.29 -132.60 -133.08 -133.44 -133.71 
400 -131.12 -131.30 -131.71 -132.08 -132.66 -133.10 -133.44 
450 -132.19 -130.73 -131.11 -131.53 -132.22 -132.75 -133.16 
500 -130.31 -130.51 -130.95 -131.76 -132.38 -132.87 
550 -130.14 -129.92 -130.35 -131.26 -131.99 -132.56 
600 -130.29 -129.39 -129.71 -130.71 -131.56 -132.22 
700 -128.70 -128.38 -129.44 -130.55 -131.42 
800 -126.99 -127.88 -129.28 -130.39 
900 -125.44 -126.08 -127.79 -129.11 

1000 -124.16 -126.17 -127.60 

SrCO: 

25 -264.86 -265.01 -265.13 -265.22 -265.30 -265.42 -265.50 -265.56 
50 -265.05 -265.20 -265.32 -265.42 -265.50 -265.64 -265.74 -265.81 
75 -265.19 -265.34 -265.46 -265.57 -265.66 -265.80 -265.91 -266.00 

100 -265.30 -265.45 -265.58 -265.68 -265.77 -265.92 -266.04 -266.14 
125 -265.39 -265.54 -265.66 -265.77 -265.86 -266.02 -266.14 -266.24 
150 -265.46 -265.60 -265.73 -265.84 -265.93 -266.09 -266.21 -266.32 
175 -265.50 -265.65 -265.77 -265.88 -265.98 -266.13 -266.26 -266.37 
200 -265.53 -265.68 -265.80 -265.91 -266.00 -266.16 -266.29 -266.40 
225 -265.55 -265.69 -265.81 -265.92 -266.01 -266.17 -266.30 -266.41 
250 -265.55 -265.68 -265.81 -265.91 -266.01 -266.17 -266.30 -266.41 
300 -265.53 -265.64 -265.76 -265.86 -265.95 -266.11 -266.25 -266.36 
350 -265.51 -265.55 -265.66 -265.76 -265.85 -266.01 -266.14 -266.25 
400 -265.45 -265.52 -265.61 -265.70 -265.86 -265.99 -266.10 
450 -265.43 -265.36 -265.43 -265.51 -265.66 -265.79 -265.90 
500 -265.54 -265.18 -265.22 -265.29 -265.43 -265.55 -265.66 
550 -265.55 -265.00 -264.98 -265.03 -265.16 -265.28 -265.39 

600 -265.43 -264.81 -264.72 -264.75 -264.86 -264.97 -265.08 
700 -264.97 -264.33 -264.13 -264.10 -264.17 -264.27 -264.37 
800 -264.29 -263.68 -263.42 -263.35 -263.37 -263.45 -263.54 
900 ....:.263.44 -262.86 -262.59 -262.48 -262.46 -262.53 -262.61 

1000 -262.46 -261.91 -261.63 -261.50 -261.46 -261.52 -261.60 

SrCl+ 

25 -165.80 -165.72 -165.63 -165.52 -165.41 -165.16 -164.90 -164.62 

50 -166.09 -166.01 -165.91 -165.80 -165.69 -165.45 -165.19 -164.93 

75 -166.40 -166.32 -166.22 -166.12 -166.01 -165.77 -165.52 -165.26 

lao -166.74 -166.66 -166.56 -166.46 -166.35 -166.12 -165.87 -165.62 

125 -167.09 -167.01 -166.92 -166.82 -166.72 -166.49 -166.25 -166.00 

150 -167.47 -167.39 -167.31 -167.21 -167.11 -166.88 -166.65 -166.40 

175 -167.85 -167.79 -167.71 -167.61 -167.52 -167.30 -167.07 -166.83 

200 -168.25 -168.19 -168.12 -168.04 -167.94 -167.74 -167.5J -167.28 

225 - 168.65 -168.61 -168.55 -168.47 -168:39 -168.19 -167.97 -167.74 

250 -169.05 -169.04 -168.99 -168.93 -168.85 -168.66 -168.45 -168.23 

300 -169.84 -169.92 -169.91 -169.87 -169.80 -169.64 -/69.46 -l69.25 

350 -170.58 -170.78 -170.87 -170.85 -170.81 -170.68 -170.52 -170.33 

400 -171.88 -171.87 -171.88 -171.86 -171.77 -171.64 -171.47 

450 -173.17 -172.9l -172.94 -172.94 - 172.90 -172.XO -172.66 
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! \llI1'. I. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
r.oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

SrCI+ - Continued 

soo -174.00 -174.03 -174.06 -174.07 -174.00 -173.89 
:-;)0 -175.16 -175.15 -175.21 -175.26 -175.24 -175.l5 
('00 -176.40 -176.32 -176.38 -176.49 -176.51 -176.45 
700 -178.82 -178.79 -178.98 -179.10 -179.13 
soo -181.31 -181.52 -181.76 -181.87 
')00 -183.91 -184.12 -184.47 -184.65 

1000 -186.80 -187.26 -187.48 

SrF+ 

25 -202.29 -202.36 -202.40 -202.42 -202.43 -202.41 -202.35 -202.28 
50 -202.15 -202.22 -202.26 -202.29 -202.30 -202.30 -202.26 -202.20 
75 -202.04 -202.12 -202.16 -202.19 -202.21 -202.22 -202.19 -202.15 

100 -201.96 -202.04 -202.09 -202.13 -202.15 -202.16 -202.15 -202.11 
125 -201.90 -201.99 -202.05 -202.09 -202.12 -202.14 -202.13 -202.11 
150 -201.86 -201.96 -202.03 -202.07 -202.11 -202.14 -202.15 -202.13 
175 -201.83 -201.94 -202.02 -202.08 -202.12 -202.17 -202.18 -202.17 
200 -201.82 -201.94 -202.04 -202.11 -202.16 -202.22 -202.24 -202.24 
225 -201.80 -201.95 -202.06 -202.15 -202.21 -202.28 -202.32 -202.33 
250 -201.79 -201.97 -202.10 -202.20 -202.27 -202.37 -202.42 -202.44 
300 -201.72 -202.02 -202.22 -202.35 -202.45 -202.59 -202.68 -202.73 
350 -201.69 -202.04 -202.39 -202.55 -202.68 -202.88 -203.00 -203.08 
400 -202.62 -202.62 -202.80 -202.96 -203.22 -203.39 -203.50 
450 -204.12 -202.97 -203.11 -203.29 -203.60 -203.82 -203.98 
500 -203.48 -203.48 -203.67 -204.03 -204.30 -204.50 
550 -204.24 -203.92 -204.08 -204.49 -204.82 -205.07 
600 -205.28 -204.46 -204.53 -204.97 -205.37 -205.66 
700 -205.93 -205.54 -205.98 -206.51 -206.92 
800 -206.70 -206.98 -207.67 -208.22 
900 -207.91 -207.99 -208.85 -209.51 

1000 -209.06 -210.08 -210.81 

Threonine 

25 -119.10 -118.23 -117.39 -116.56 -114.95 -113.37 -111.82 
50 -121.38 -120.48 -119.61 -118.77 -117.95 -116.35 -114.79 -113.27 
75 -122.86 -121.96 -121.09 -120.25 -119.43 -117.83 -116.29 -114.78 

100 -124.44 -123.53 -122.65 -121.81 -120.99 -119.40 -117.86 -116.36 
125 -126.10 -125.18 -124.31 -123.46 -122.64 -121.05 -119.52 -118.02 
15~' -127.85 -126.93 -126.05 -125.20 -124.37 -122.78 -121.24 -119.74 
175 -129.67 -128.75 -127.86 -127.01 -126.18 -124.58 -123.04 -121.54 
200 -131.58 -130.65 -129.75 -128.89 -128.06 -126.46 -124.91 -123.41 
225 -133.57 -l32.64 -131.72 -130.85 -130.01 -128.40 -126.85 -125.34 
250 -135.64 -134.70 -133.76 -132.87 -132.02 -130.40 -128.84 -127.33 
300 -140.08 -139.07 -138.06 -137.13 -136.26 -134.60 -133.02 -131.49 
350 -145.30 -143.86 -142.67 -141.66 -140.74 -139.03 -l37.42 -135.87 
400 -149.37 -147.62 -146.47 -145.47 -143.68 -142.03 -140.46 
450 -156.98 -153.01 -151.57 -150.46 -148.55 -146.85 -145.24 
500 -167.44 -158.97 -157.00 -155.70 -153.64 -151.86 150.21 
550 -176.96 -165.60 -162.77 161.19 -158.92 -157.05 -155.35 
600 -185.36 -172.76 -168.89 -166.94 -164.40 -162.42 -160.66 
700 -200.46 -187.53 -181.92 -179.12 -175.90 -173.67 -171.78 
800 -214.46 -202.01 -195.50 191.96 -188.04 -185.53 -183.51 
900 -227.98 -216.09 -209.20 -205.17 -200.68 -197.92 -195.80 

} 000 -241.33 -229.93 -222.88 -218.58 -213.69 -210.77 -208.61 

Trichloroacetate 

-102.14 -101.30 -100.50 -99.72 -98.96 -97.47 -96.03 -94.62 
50 -103.78 -102.93 102.12 -101.33 - 100.56 -99.07 -97.62 -96.21 
75 -105.46 -104.60 103.78 -102.99 102.22 100.73 -99.28 -97.86 

100 -107.16 -106.30 -105.49 -104.69 103.92 -102.43 -100.98 -99.57 

J. Phys. Chern. Ref. Data, Vol. 24, No.4, 1995 



1532 OELKERS ET AL. 

TABLE I. Calculated apparent standard partial molal Gibbs free energies of formation (in keal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T, ·C Sal. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Trichloroacetate - Continued 

125 -108.89 -108.04 -107.22 -106.43 -105.66 -104.18 -102.73 -101.32 
150 -110.63 -109.80 -108.99 -108.20 -107.44 -105.96 -104.52 -103.11 
175 -112.39 -111.58 -110.78 -110.00 -109.24 -107.77 -106.34 -104.93 
200 -1l4.16 -113.38 -112.59 -111.82 -lllm -109.61 -108.18 -106.79 
225 -115.92 -115.19 -1\4.42 -1l3.66 -112.92 -111.47 -110.06 -108.67 
250 -117.67 -117.00 -116.26 -115.53 -114.80 -1l3.36 -111.96 -110.59 
300 -121.02 -120.62 -119.97 -119.29 -118.59 -117.21 -115.84 -114.49 
350 -123.76 -124.J1 -123.68 -123.08 -122.44 -121.13 -119.80 -118.48 
400 -127.29 -127.33 -126.88 -126.32 -125.10 -123.83 -122.55 
450 -128.75 -130.81 -130.65 -130.22 -129.13 -127.93 -126.69 
500 -133.99 -134.33 -134.09 -133.18 -132.07 -130.\\\\ 
550 -136.76 -137.91 -137.94 -137.25 -136.25 -135.13 
600 -139.21 -141.36 -141.75 -141.34 -14().47 -139.42 
700 -148.09 -149.27 -149.55 -148.97 -148.09 
800 -156.83 -157.81 -157.55 -156.84 
900 -164.66 -166.19 -\66.23 -165.66 

1000 -1'14.19 -175.03 -174.51 

Trichloroacetic Add 

25 -57.11 -56.10 -55.06 -54.06 -53.08 -5l.lS -49.34 -41.53 
SO -59.14 -58.06 -57.02 -56.02 -55.05 -53.16 -51.34 -49.55 
75 -61.21 -60.13 -59.09 -58.09 -57.!2 -55.23 -53.41 -51.64 

100 -63.39 -62.29 -61.25 -60.25 -59.27 -57.39 -55.57 -53.80 
J25 -65.66 -64.55 -63.50 -62.49 -61.5J -59.63 -57.81 -56.04 
150 -68.02 -66.90 -65.84 -64.83 -63.84 -61.95 -60.13 -58.36 
175 -70.47 -69.34 -68.27 -61.24 -66.25 -64.35 -62.52 -60.74 
200 -73.01 -71.87 -70.78 -69.74 -68.74 -66.82 -64.98 -63.20 
225 -75.65 -74.49 -73.37 -72.3J -7!.30 -69.36 -67.51 -65.72 
250 -78.4() -77.21 -16.05 -74.96 -73.93 -71.97 -70.JJ -68.3J 
300 -54.30 -52.9, -1\1.6:> -~O.)U -J~.41 -77.39 -1::>.49 -13.67 

350 -91.46 -89.26 -87.64 -86.35 -85.19 -83.07 -8LlI -79.25 
400 -96.69 -94.10 -92.54 -91.25 -89.00 -86.96 -85.05 
450 -107.68 -101.18 -99.12 -97.62 -95.16 -93.03 -91.06 
500 -123.57 -109.14 -106.14 -104.3J -101.57 -99.31 -97.26 
550 -137.67 -118.15 -1l3.65 -111.33 -108.22 -105.80 -103.66 
600 -149.70 -127.99 -121.65 -118.69 -1l5.11 -112.49 -110.25 
700 -J10.44 -148.16 -138.16 -134.29 -129.52 -126.45 -123.98 
800 -188.87 -167.44 -156.45 -150.68 -144.67 -141.11 -J38.4() 
900 -206.13 -185.68 -174.01 -167.38 -160.36 -156.37 -153.48 

1000 -222.75 -203.16 -191.23 -184.10 -176.39 -172.12 -169.17 

Trichloroacetyl Chloride 

25 -100.90 -99.93 -99.00 -98.10 -97.23 -95.55 -93.92 -92.33 

50 -102.72 -101.73 -100.79 -99.88 -99.00 -97.30 -95.66 -94.06 
75 -104.65 -103.64 -102.69 -101.77 -100.88 -99.17 -97.52 -95.92 

100 -106.67 -105.65 -104.69 -103.76 -102.87 - JOl.15 -99.49 -97.\\8 
125 -108.78 -107.16 -106.78 -]05.85 -104.95 -103.22 -101.55 -99.94 
]50 -110.98 -109.95 -108.96 -108.02 -IOi.II -105.37 -103.70 -102.08 
175 -113.27 -112.22 -111.22 -110.27 -109.35 -107.60 -105.92 -104.29 

200 -115.64 -114.58 -113.57 -112.60 -111.67 -109.90 -108.21 -106.58 

225 -118.10 -117.03 -115.99 -115m -114.07 -112.28 -110.58 -108.93 

250 -120.66 -119.56 -118.49 -1l7.49 -116.53 -114.73 -113.01 -111.36 

300 -126.12 -124.91 -123.73 -122.66 -121.67 -119.81 -118.06 -116.38 
350 -132.62 -130.76 -129.31 -128.14 -127.08 -125.14 -123.34 -121.63 
400 -137.54 -135.31 -133.93 -132.76 -130.71 128.85 -127.09 

450 -147.21 -141.85 -140.06 -138.72 -136.51 -134.56 -132.76 

500 -160.86 -149.12 -146.58 -144.97 -142.53 -\4().48 -138.62 

550 -173.11 -\57.27 -153.51 -151.52 -148.78 -146.60 -144.66 

600 -183.71 -166.ll -160.87 -158.36 -155.24 -152.91 -150.88 

700 -202.32 -184.26 -176.57 -172.84 -168.76 -166.06 - 163.85 
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fAULE 1. Calculated apparent standard partial molal Gibbs free energies of formation {in kcal/mol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

t.h< 

Pressure. kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Trichloroacetyl Chloride - Continued 

800 -219.17 -201.79 -192.82 -188.04 . -182.97 -179.87 -177.47 
900 -235.15 -218.56 -209.04 -203.58 -197.69 -194.25 -191.70 

1000 -250.70 -234.80 -225.07 -219.21 -212.76 -209.10 -206.49 

Toluene 

25 30.26 31.40 32.49 33.56 34.59 36.61 38.56 40.48 
50 29.06 30.20 31.29 32.35 33.38 35.38 37.32 39.21 
75 27.66 28.81 29.90 30.96 31.99 33.98 35.90 37.78 

100 26.09 27.24 28.33 29.39 30.42 32.40 34.32 36.19 
125 24.35 25.50 26.60 27.66 28.68 30.67 32.58 34.45 
150 22.45 23.60 24.71 25.77 26.80 28.78 30.69 32.56 
175 20.41 21.56 22.67 23.73 24.76 26.75 28.67 30.53 
200 18.23 19.38 20.49 21.56 22.60 24.59 26.50 28.37 
225 15.92 17.06 18.18 19.26 20.30 22.29 24.21 26.08 
250 13.47 14.60 15.74 16.83 17.88 19.88 21.80 23.67 
300 8.18 9.30 10.50 11.61 12.68 14.71 16.64 18.52 
350 2.10 3.45 4.77 5.94 7.03 9.10 11.06 12.95 
400 -3.15 -1.45 -0.18 0.97 3.09 5.08 6.99 
450 -11.45 -8.19 -6.72 -5.49 -3.30 -1.27 0.66 
500 -21.95 -15.55 -13.71 -12.35 - 10.04 -7.96 -6.00 
550 -31.98 -23.57 -21.13 -19.58 -17.12 -14.98 -12.99 
600 -41.43 -32.15 -28.98 -27.17 -24.53 -22.31 -20.28 
700 -59.64 -50.13 -45.75 -43.34 -40.23 -37.84 -35.71 
800 -77.71 -68.54 -63.53 -60.61 -57.01 -54.42 -52.20 
900 -96.02 -87.24 -81.96 -78.70 -74.70 -71.94 -69.65 

1000 -114.73 -106.29 -100.91 -97.45 -93.17 -90.30 -87.99 

Tryptophan 

-26.90 -25.23 -23.63 -22.09 -20.59 -17.69 -14.89 -12.15 
50 -27.92 -26.24 -24.64 -23.11 -21.61 18.73 -15.95 -13.24 
75 -29.13 -27.44 -25.85 -24.31 -22.82 -19.95 -17.18 -14.48 

100 -30.50 -28.82 --27.22 -25.69 -24.20 -21.33 -18.57 -15.88 
125 -32.04 -30.36 -28.76 -27.23 -25.74 -22.87 -20.12 -17.44 
150 -33.73 -32.06 -30.45 -28.92 -27.43 -24.56 -21.81 -19.13 
175 -35.56 -33.89 -32.29 -30.75 -29.26 -26.39 -23.64 -20.96 
200 -37.52 -35.87 -34.26 -32.71 -31.22 -28.35 -25.60 -22.93 
225 -39.60 -37.97 -36.35 -34.80 -33.31 -30.44 -27.69 -25.01 
250 -41.80 -40.20 -38.57 -37.02 -35.52 -32.65 -29.89 -27.22 
300 -46.54 -45.04 -43.37 -41.80 -40.29 -37.40 -34.63 -31.95 
350 -51.87 -50.37 -48.62 -47.01 -45.48 -42.57 -39.79 -37.10 
400 -56.32 -54.32 -52.64 -51.08 -48.13 -45.33 -42.63 
450 -63.50 -60.48 -58.67 -57.05 -54.05 -51.23 -48.52 
500 -72.24 -67.15 -65.10 -63.39 -60.32 -57.46 -54.73 
550 -80.78 -74.35 -71.91 -70.08 -66.91 -64.01 -61.26 
600 -89.02 -82.02 -79.10 -77.10 -73.80 -70.86 -68.08 
700 -105.32 -98.17 -94.45 -92.05 -88.45 -85.39 -82.55 
800 -121.84 -114.92 -110.78 -108.04 -104.12 -100.93 -98.03 
900 -138.82 -132.15 -127.83 -124.87 -120.68 -117.38 -114.43 

1000 -156.31 -149.87 -145.48 -142.39 -138.02 -134.65 - 131.68 

Tyrosine 

25 -87.30 -85.87 -84.50 -83.18 --81.89 -79.39 -76.98 -74.61 
50 -88.51 -87.08 -85.71 -84.39 -83.10 -80.63 -78.23 -75.89 
75 -89.86 -88.42 -87.05 -85.73 -84.45 -81.98 -79.59 -77.27 

100 -91.33 -89.89 -88.52 -87.20 -85.92 -83.45 -81.07 -78.76 
125 -92.93 -91.48 -90.11 -88.79 -87.51 -85.04 -82.67 -80.35 
150 -94.63 -93.19 -91.81 -90.49 -89.20 -86.74 -84.36 -82.05 
175 -96.44 -95.00 -93.62 -92.29 -91.00 -88.53 -86.16 -83.85 
200 -98.35 -96.92 -95.52 -94.19 -92.90 -90.43 -88.05 -85.74 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaIJmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0. 3.0 4.0 5.0 

Tyrosine - Continued 

225 -100.36 -98.93 -97.53 -96.19 -94.89 -92.41 -90..0.3' -87.72 
250. -102.46 -101.0.5 -99.63 -98.28 -96.98 -94.49 -92.10 -89.79 
300 -106.97 -105.58 -104.10 -102.72 -101.40 -98.89 -96.49 -94.16 
350. -112.15 -110..56 -108.95 -10.7.51 -106.15 -10.3.60 -10.1.17 -98.84 
400 -116.21 -114.18 -112.63 -111.22 -10.8.60 -106.15 -103.79 
450. -123.54 -119.85 -118.09 -116.59 -113.89 -111.39 -109.0.1 
500 -133.13 -126.06 -123.89 -122.25 -119.44 -116.89 -114.47 
550 -142.10 -132.87 -130.06 -128.22 -125.24 -122.62 -120.17 
600 -150.34 -140.17 -136.58 -134.46 -131.29 -128.59 -126.09 
700 -165.79 -155.38 -150..49 -147.73 -144.05 -141.16 -138.56 
800 -180..75 -170..70. -165.13 -161.82 -157.61 -154.51 -151.82 
900 -195.64 -186.01 -180..15 -176.47 -171.84 -168.55 -165.78 

1000 -210..66 -20.1.40 -195.43 -191.54 -186.61 -183.21 -180..41 

25 -159.50. -159.95 -160.35 -160.70. -161.02 -161.57 -162.06 -162.49 
50. -158.11 -158.58 -159.00 -159.37 -159.71 -160.31 -160.84 -161.31 
75 -156.66 -157.15 -157.59 -157.97 -158.33 -158.96 -159.52 -160.0.3 

100 -155.15 -155.67 -156.12 -156.53 -156.91 -157.57 -158.16 -158.69 
125 -153.59 -154.14 -154.62 -155.0.5 -155.44 -156.14 -156.76 -157.32 
150 -151.96 -152.55 . -153.07 -153.52 -153.94 -154.67 -155.32 -155.91 
175 -150.27 -150.91 -151.47 -151.96 -152.40 -153.18 -153.86 -154.47 
200 -148.51 -149.21 -149.82 -150.35 -150.82 -151.65 -152.37 -153.02 
225 -146.66 -147.44 -148.12 -148.69 -149.21 -150..10 -150.86 -151.54 
250 -144.71 -145.60 -146.36 -147.00 -147.55 -148.51 -149.32 -150.04 
300 -140.47 -141.72 -142.71 -143.47 -144.13 -145.25 -146.18 -146.99 
350. -136.27 -137.47 -138.95 -139.80 -140.56 -141.87 -142.95 -143.87 
400 -135.33 -135.20. -136.04 -136.89 -138.38 -139.62 -140.67 
450 -137.52 -131.66 -132.24 -133.13 -134.79 -136.20 -137.39 
500 -128.71 -128.46 -129.28 -131.10 -132.69 -134.04 
550 -126.76 -124.80 -125.37 -127.29 -129.0.7 -130.58 
600 -125.95 -121.37 -121.40 -123.35 -125.33 -127.01 
700 -115.61 -113.38 -114.95 -117.36 -119.46 
800 -105.14 -105.77 -108.68 -111.24 
900 -96.32 -95.85 -99.33 -102.32 

1000 -85.45 -89.52 -92.74 

Tr 

25 -7.74 -7.52 -7.30 -7.0.7 -6.84 -6.37 -5.90 -5.43 
50 -8.49 -8.26 -8.03 -7.80 -7.56 -7.09 -6.62 -6.15 

75 . -9.23 -9.00 -8.76 -8.53 -8.30 -7.83 -7.36 -6.89 

100 -9.98 -9.74 -9.51 -9.27 -9.04 -8.57 -8.10 -7.63 

125 -10.73 -10.49 -10.25 -10.0.2 -9.78 -9.31 -8.85 -8.38 

150 -11.48 -11.24 -11.00 -10.77 -10.53 -10.07 -9.60 -9.14 
175 -12.22 -11.99 -11.76 -11.53 -11.29 -10.83 -10.36 -9.90 

200 -12.97 -12.75 -12.52 -12.29 -12.05 -11.59 -11.13 -10.67 

225 -13.72 -13.51 -13.28 -13.05 -12.82 -12.36 -11.90 -11.44 

250. 14.46 -14.26 -14.04 -13.81 -13.59 -13.13 -12.68 12.22 
300 -15.92 -15.78 -15.57 -15.35 -15.13 -14.69 -14.24 -13.79 

350 -17.31 -17.27 -17.11 -16.90 -16.69 -16.26 -15.82 -15.38 

400 -18.81 -18.64 -18.45 18.25 -17.84 -17.41 -16.98 

450 -20.30 -20.18 -20.01 -19.83 -19.43 -19.0.1 -18.59 

500 -21.71 -21.57 -21.40 -21.03 -20.63 -20.21 

550 -23.22 -23.12 -22.97 -22.63 -22.25 -21.85 

600 -24.73 -24.67 -24.55 -24.24 -23.88 -23.49 

700 -27.80 -27.70 -27.45 -27.14 -26.78 

800 -30.87 -30..67 -30.4J -30.09 

900 -34.07 -33.90 -33.68 -33.39 

1000. -37.15 -36.98 -36.70 
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IA IlLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcallmol) of aqueous species other than H20 as a. function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 Ul 1.5 2.0 3.0 4.0 5.0 

·TI+3 

25 51.30 50.86 50.47 50.13 49.82 49.28 48.81 48.39 
50 52.49 52.03 51.62 51.26 50.93 50.35 49.83 49.37 
75 53.73 53.25 52.83 52.45 52.11 51.49 50.94 50.45 

100 55.04 54.53 54.09 53.69 53.33 52.68 52.l0 51.59 
125 56.40 55.86 55.39 54.97 54.59 53.90 53.30 52.76 
150 57.81 57.24 56.73 56.29 55.88 55.16 54.53 53.96 
175 59.30 58.67 58.12 57.64 57.21 56.45 55.79 55.19 
200 60.85 60.16 59.56 59.04 58.58 57.77 57.07 56.44 
225 62.49 61.72 61.06 60.49 59.99 59.12 58.37 57.71 
250 64.22 63.34 62.60 61.98 61.43 60.49 59.70 59.00 
300 68.04 66.79 65.82 65.08 64.43 63.33 62,42 61.63 
350 71.82 70.62 69.15 68.32 67.56 66.28 65.22 64.32 
400 72.36 72.48 71.65 70.81 69.34 68.12 67.09 
450 69.88 75.59 75.01 74.14 72.49 71.11 69.94 
500 78.13 78.36 77.55 75.75 74.19 72.86 
550 79.70 81.60 81.03 79.12 77.37 75.88 
600 80.15 84.61 84.56 82.63 80.68 79.01 

700 89.55 91.72 90.14 87.75 85.68 
800 99.07 98.42 9553 93.00 
900 107.01 107.43 103.97 101.02 

1000 116.90 112.86 109.67 

Tm+ 

25 -159.90 -160.38 -160.81 -161.19 -161.53 -162.14 -162.67 -163.15 
SO -158,42 -158.92 -159.36 -159.76 -160.13 -160.78 -161.36 -161.88 
75 -156.88 -157.40 -157.87 -158.29 -158.67 -159.36 -159.97 -160.52 

100 -155.29 -155.84 -156.33 -156.77 -157.17 -157.89 -158.53 -159.11 
125 -153.65 -154.24 -154.75 -155.21 -155.64 -156.39 -157.06 -157.67 
150 -151.96 -152.59 -153.14 -153.63 -154.07 -154.86 -155.56 -156.20 
175 -150.21 -150.89 -151.48 -152.00 -152,47 -153.31 -154.05 -154.71 
200 -148.39 -149.13 -149.77 -150.34 -150.85 -151.73 -152.51 -153.20 
225 -146.48 -147.31 -148.02 -148.64 -149.18 -150.13 -150.95 -151.68 
250 -144.49 -145.42 -}46.22 -146.89 -141,49 - 148.51 -149.38 -150.1S 
300 -140.16 -141.46 -142.50 -l43.29 -143.99. -145.17 -146.17 -147.03 
350 -];35.93 -137.14 -138.67 -139.56 -140.36 -141.74 -142.88 -143.86 
400 -135.06 -]34.89 -135.76 -136.65 -138.21 -139.52 -140.63 
450 -137.66 -131.36 -131.94 -132.86 -134.60 -136.08 -' 137.34 
SOO -128.49 -128.17 - 129.00 ~ 130.89 -1:32.56 133.97 
550 -126.70 -124.54 -12.5.09 -127.08 -128.94 -130.52 
600 -126.17 -121.18 -121.15 -123.14 -125.20 -126.97 
700 -115.69 -113.23 -114.79 -117.28 -119.46 
800 -105.15 -105.67 -108.67 -111.32 
900 -96.49 -95.82 -99.39 -102.49 

1000 -85.51 -89.69 -93.02 

Valine 

2S -85.30 -84.24 -83.22 -82.23 -81.26 -79.38 -77.55 -75.75 
50 -86.44 -85.38 -84.36 -83.37 -82.41 -80.54 -78.73 -76.96 
75 -87.72 -86.65 -85.63 -84.65 -83.69 -81.83 -80.03 -78.27 

100 -89.12 -88.05 -87.03 -86.05 -85.09 -83.24 -81.44 -79.69 
125 -90.65 -89.58 -88.55 -87.57 -86.61 -84.76 -82.97 -81.22 
150 -92.28 -91.22 -90.19 -89.20 -88.24- -86.39 -84.60 -82.86 
175 -94.03 -92.96 -91.93 -90.94 -89.98 -88.12 -86.33 -84.59 
200 -95.87 -94.81 -93.77 -92.77 -91.81 -89.95 -88.16 -86.42 
225 -97.82 -96.76 -95.71 -94.71 -93.74 -91.88 -90.08 -88.34 
250 -99.86 -98.81 -97.74 -96.73 -95.16 -93.89 -92.09 -90.34 
300 -104.25 -103.20 -102.09 -101.05 -100.05 -98.16 -96.35 -94.60 
350 -109.28 -108.02 -106.79 -105.70 -104.68 -102.75 -100.92 -99.16 
400 -113.47 -111.87 -110.69 -lO9.62 -107.64 -105.78 -104.00 
450 -120.42 -117.37 -116.00 -114.85 -112.80 -110.91 -109.10 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcaVmoI) of aqueous species other than H20 as a function or 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Valine - Continued 

500 -129.38 -123.38 -121.66 -120.38 -118.23 -116.29 -114.46 
550 -137.83 -129.93 -127.65 -126.20 -123.91 -121.91 -120.05 
600 -145.66 -136.96 -133.99 -132.30 -129.83 -127.76 -125.86 
700 -160.52 -151.60 -147.50 -145.24 -142.34 -140.10 -138.11 
800 -175.04 -166.44 -161.74 -159.01 -155.64 -153.22 -151.14 
900 -189.59 -181.36 -176.41 -173.35 -169.61 -167.03 -164.89 

1000 -204.34 -196.42 -191.38 -188.14 -184.13 -181.45 -179.29 

VO+z 

25 -106.70 -107.03 -107.31 -107.55 -107.77 -108.15 -108.46 -108.73 
50 -105.89 -106.23 -106.52 -106.78 -107.01 -107.42 -107.77 -108.08 
75 -105.06 -105.41 -105.72 -105.99 -106.24 -106.67 -107.04 -107.37 

100 -104.22 -104.59 -104.91 -105.19 -105.45 -105.90 -106.30 -106.65 
125 -103.36 -103.75 -104.09 -104.39 -104.66 -105.13 -105.55 -105.92 
150 -102.48 -102.89 -103.25 -103.57 -103.85 -104.36 -104.79 -105.18 
175 -101.57 -102.02 -102.40 -102.74 -103.04 -103.57 -104.03 -104.44 
200 -100.62 -101.11 -101.54 -101.90 -102.23 -102.79 -103.27 -103.70 
225 -99.64 -100.18 -100.65 -101.05 -101.40 -102.00 -102.51 -102.96 
250 -98.61 -99.22 -99.74 -100.18 -100.56 -101.20 -101.75 -102.22 
300 -96.35 -97.20 -97.87 -98.39 -98.83 -99.59 -100.21 -100.75 
350 -94.16 -94.98 -95.98 -96.55 -97.07 -97.95 -98.67 -99.28 
400 -94.16 -94.12 -94.70 -95.27 -96.27 -97.10 -97.80 
450 -96.11 -92.45 -92.86 -93.46 -94.58 -95.51 -96.30 
500 -91.17 -91.06 -91.62 -92.85 -93.90 -94.79 
550 -90.55 -89.37 -89.78 -91.07 -92.26 -93.25 
600 -90.69 -87.85 -87.93 -89.24 -90.56 -91.67 
700 -85.61 -84.24 -85.34 -86.95 -88.33 
800 -80.53 ~81.04 -82.97 -84.66 
900 -76.54 -76.35 -78.66 -80.63 

1000 -71.45 -74.14 -76.27 

VOl 

25 -140.30 -140.67 -141.00 -141.28 -141.55 -142.00 -142.40 -142.76 
50 -140.08 -140.46 -140.80 -141.10 -141.37 -141.86 -142.29 -142.68 
75 -139.91 -140.30 -140.64 -140.96 -141.24 -141.75 -142.20 -142.61 

100 -139.79 -140.18 -140.54 -140.86 -141.15 -141.68 -142.14 -142.57 
125 -139.70 -140.11 -140.47 -140.80 -141.10 -141.64 -142.12 -142.56 
150 -139.65 -140.07 -140.44 -140.78 -141.09 -141.64 -142.14 -142.59 
175 -139.62 -140.06 -140.44 -140.79 -141.11 -141.68 -142.19 -142.65 
200 -l39.62 -140.07 -140.47 -140.84 -141.16 -141.75 -142.27 -142.75 
225 -l39.63 -140.10 -140.53 -140.90 -141.25 -141.85 -142.39 -142.88 
250 -139.66 -140.16 -140.61 -141.00 -141.35 -141.98 -142.54 -143.04 
300 -139.72 -140.30 -140.82 -141.25 -141.64 -142.32 -142.91 -143.44 
350 -l39.89 -140.46 -141.13 -141.60 -142.02 -142.76 -143.39 -143.96 
400 -141.29 -141.56 -142.03 -142.48 -143.28 -143.96 -144.57 
450 -143.28 -142.13 -142.55 -143.02 -143.88 -144.62 -145.27 
500 -142.94 -143.17 -143.64 -144.55 -145.34 -146.04 
550 -144.08 -143.90 -144.32 -145.28 -146.13 -146.88 
600 -145.58 -144.78 -145.07 -146.06 -146.98 -147.78 
700 -147.04 -146.78 -147.71 -148.77 -149.70 
800 -148.71 -149.44 -150.67 -151.74 
900 -150.76 -151.23 -152.64 -153.84 

1000 -153.15 -154.73 -156.00 

WO;z 

25 -219.15 -218.78 -218.40 -218.02 -217.64 -216.87 -216.09 -215.31 
50 -219.35 -218.98 -218.60 -218.23 -217.85 -217.09 -216.33 -215.56 
75 -219.48 -219.12 -218.76 -218.39 -218.03 -217.29 -216.54 -215.79 

100 -219.55 -219.21 -218.87 -218.52 -218.17 -217.45 -216.73 -216.00 
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'fABLE 1. Calculated apparent standard partial molal Gibbs free energies of fonnation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

~ .... 

Pressure. kbar 
T,oC Sat. 0.5 LO 1.5 2.0 3.0 4.0 5.0 

W04"2 - Continued 

125 -219.54 -219.25 -218.93 -218.60 -218.27 -217.59 -216.89 -216.18 
150 -219.46 -219.22 -218.94 -218.65 -218.34 -217.69 -217.03 -216.34 
175 -219.29 -219.12 -218.90 -218.64 -218.37 -217.77 -217.14 -216.49 
200 -219.01 -218.95 -218.80 -218.59 -218.35 -217.82 -217.23 -216.61 
225 -218.60 -218.68 -218.62 -218.48 -218.30 -217.84 -217.30 -216.72 
250 -218.01 -218.31 -218.38 -218.32 -218.19 -217.82 -217.35 -216.81 
300 -216.03 -217.15 -217.63 -217.79 -217.83 -217.68 -217.36 -216.94 
350 -211.73 -215.04 -216.47 -216.97 -217.24 -217.39 -217.27 -217.00 
400 -212.22 -214.76 -215.80 -216.38 -216.93 -217.07 -216.97 
450 -204.36 -212.24 -214.18 -215.22 -216.29 .-216.73 -216.85 
500 -208.54 -212.00 -213.70 -215.44 -216.25 -216.61 
550 -203.40 -209.20 -211.77 -214.35 -215.61 -216.25 
600 -197.18 -205.78 -209.43 -213.02 -214.78 -215.75 
700 -197.90 -203.67 -209.56 -212.53 -214.21 
800 -197.13 -205.17 -209.45 -211.89 
900 -190.52 -200.20 -205.69 -208.76 

1000 -195.11 -201.53 -204.87 

Xeo 

25 3.22 3.72 4.21 4.68 5.14 6.04 6.92 7.78 
50 2.80 3.31 3.81 4.30 4.77 5.69 6.58 7.46 
75 2.26 2.79 3.30 3.79 4.27 5.20 6.11 6.99 

100 1.63 2.17 2.69 3.18 3.67 4.61 5.52 6.41 
125 0.92 1.46 1.99 2.49 2.98 3.93 4.84 5.74 
150 0.13 0.68 1.21 1.72 2.21 3.16 4.08 4.98 
175 -0.73 -0.18 0.36 0.87 1.37 2.33 3.26 4.16 
200 -1.66 -1.10 -0.56 -0.04 0.46 1.43 2.36 3.26 
225 -2.65 -2.09 -1.54 -1.02 -0.51 0.46 1.40 2.31 
2:l0 -3.71 :-3.1:5 -2.:59 -2.0:5 -1.:;4 -U.56 0.315 1.30 
300 -6.04 -5.45 -4.85 -4.30 -3.77 -2.77 -1.82 -0.89 
350 -8.82 -8.05 -7.36 -6.77 -6.22 -5.19 -4.21 -3.28 
400 -11.06 -10.11 -9.45 -8.86 -7.79 -6.80 -5.85 
4:l0 -1:l.1:l -13.1:l -12.3:5 -11.70 -10.5~ -9.56 -1S.59 
500 -20.67 -16.52 -}5.47 -14.73 -13.53 -12.47 -11.49 
550 -25.81 -20.28 -18.82 -17.95 -16.65 -15.55 -14.53 
600 -30.47 -24.35 -22.39 -21.35 -19.92 -18.77 -17.72 
700 -39.1j -32.88 -30.09 -28.64 -26.159 -25.61 -24.51 
800 -47.52 -41.47 -38.26 -36.45 -34.37 -32.96 -31.79 
900 -55.84 -50.06 -46.66 -44.63 -42.27 -40.74 -39.52 

1000 -64.25 -58.70 -55.23 -53.06 -50.51 -48.91 -47.67 

y+3 

25 -163.80 -164.26 -164.66 -165.02 -165.34 -165.91 -166.41 -166.85 
:50 -162.27 -162.74 -163.16 -163.54 -163.89 -164.50 -165.04 -165.52 
75 -160.68 -161.18 -161.62 -162.01 -162.37 -163.02 -163.59 -164.11 

100 -159.04 -159.56 -160.02 -160.44 -160.82 -161.50 -162.10 -162.64 
125 -157.35 -157.90 -158.39 -158.83 -159.23 -159.94 -160.57 -161.14 
150 -1::1::1.60 -156.2U -156.72 -157.18 -157.60 -158.35 -159.01 -159.61' 
175 -153.79 -154.44 -155.00 -155.50 -155.95 -156.74 -157.43 -158.06 
200 -151.91 -152.62 -153.24 -153.78 -154.26 -155.10 -155.83 -156.49 
225 -149.96 -150.75 -151.43 -152.02 -152.54 -153.44 -154.21 -154.90 
250 -147.90 -1~.81 -149.57 -150.21 -150.78 -151.75 -152.57 -153.30 
300 -143.46 -144.73 -145.72 -146.49 -147.15 -.148.29 -149.24 -150.05 
350 -139.08 -140.28 -141.77 -142.63 -143.40 -144.72 -145.81 -146.75 
400 -137.98 . -137.85 -138.70 -139.55 -141.06 -142.31 -143.38 
450 -140.08 -134.16 -134.74 -135.63 -137.31 -138.73 -139.94 
500 -131.07 -130.81 -131.63 -133.47 -135.07 -136.43 
550 -129.00 -127.00 -127.57 -129.51 -131.31 -132.83 
600 -128.10 -123.45 -123.47 -125.43 -127.42 -129.13 
700 -117.48 -115.21 -116.78 -119.21 -121.32 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation (in kcal/mol) of aqueous species other than H20 as a function 11\ 

temperature and pressure (see text) - Continued 

800 
900 

1000 

25 
50 
75 

100 
125 

150 
175 
200 
22.:5 

250 
300 
350 
400 

450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 

Sat. 

-128.50 
-128.22 
-127.95 
-127.68 
-127.40 

-127.12 
-126.83 
-126.53 
-126.20 

-125.83 
-124.95 
-123.99 

-153.00 
-151.54 
-150.03 
-148.47 
-146.85 
-145.17 
-143.43 
-141.62 
-139.73 
-137.75 
-133.43 
-129.23 

-35.20 
-34.54 
-33.87 
-33.20 
-32.51 
-31.81 
-31.09 
-30.34 

0.5 

-128.61 
-128.33 
-128.07 
-127.81 
-127.55 

-127.29 
-127.03 
-126.76 
-126.47 

-126.17 
-125.50 
-124.68 
-124.~/8 

-126.37 

-153.50 
-152.07 
-150.57 
-149.04 
-147.45 
-145.82 
-144.13 
-142.39 
-140.58 
-138.70 
-134.75 
-130.44 
-128.39 
-131.06 

-35.47 
-34.82 
-34.16 
-33.50 
-32.84 
-32.16 
-31.47 
-30.76 

1.0 

-128.69 
-128.42 
-128.16 
-127.91 
-127.66 

-127.42 
-127.18 
-126.93 
-126.68 

-126.43 
-125.89 
-125.34 
-124.82 

-124.40 
-124.20 
-124.35 
-124.91 

-153.94 
-152.53 
-151.06 
-149.54 
-147.98 
-146.38 
-144.74 
-143.05 
-141.31 
-139.52 
-135.81 
-132.00 
-128.22 
-124.70 
-121.84 
-120.08 
-119.57 

-35.70 
-35.06 
-34.41 
-33.76 
-33.11 
-32.46 
-31.79 
-31.12 

Pressure, kbar 
1.5 2.0 

y+3 _ Continued 

-106.77 
-97.76 

-128.74 -128.78 
-128.48 -128.53 
-128.23 -128.28 
-127.99 -128.05 
-127.75 -127.82 

-127.52 -127.61 
-127.30 -127.39 
-127.07 -127.19 
-126.8:5 -126.98 
-126.62 -126.78 
-126.15 -126.36 
-125.67 -125.94 
-125.18 -125.51 

-124.71 -125.09 
-124.26 -124.66 
-123.87 -124.22 
-123.57 -123.77 
-123.48 -122.90 

-122.03 
-121.04 

-154.34 -154.69 
-152.94 -153.32 
-151.49 -151.89 
-149.99 -150.41 
-148.46 -148.90 
-146.89 -147.35 
-145.28 -145.77 
-143.63 -144.15 
-141.94 -142.50 
-140.21 -140.82 
-136.62 -137.33 
-132.90 -133.72 
-129.11 -130.01 
-125.29 -126.22 
-121.52 -122.36 
-117.89 -118.45 
-114.53 -114.50 
-109.04 -106.56 

-98.44 
-89.74 

-35.89 -36.06 
-35.26 -35.45 
-34.63 -34.82 
-33.99 -34.20 
-33.36 -33.57 
-32.72 -32.95 
-32.07 -32.32 
-31.42 -31.69 

3.0 

-107.38 
-97.25 
-86.68 

-128.81 
-128.58 
-128.35 
-128.13 
-127.92 

-127.72 
-127.54 
-127.35 
-127.18 

-127.01 
-126.68 
-126.36 
-126.04 

-125.73 
-125.41 
-125.07 
-124.71 
-123.84 
-122.73 
-121.41 
-120.00 

-155.33 
-154.00 
-152.60 
-151.16 
-149.68 
-148.17 
-146.64 
-145.07 
-143.48 
-141.87 
-138.55 
-135.13 
-131.61 
-128.00 
-124.29 
-120.47 
-116.52 
-108.13 
-98.97 
-89.05 
-78.67 

-36.34 
-35.76 
-35.16 
-34.55 
-33.95 
-33.35 
-32.75 
-32.15 

4.0 

-110.31 
-100.75 
-90.77 

-128.81 
-128.60 
-128.38 
-128.18 
-127.99 

-127.80 
-127.63 
-127.47 
-127.32 

-127.17 
-126.90 
-126.66 
-126.43 

-126.21 
-125.99 
-125.77 
-125.52 
-124.93 
-124.12 
-123.13 
-122.04 

...,.155.89 
-154.60 
-153.24 
-151.83 
-150.38 
-148.90 
-147.40 
-145.88 
-144.33 
-142.77 
-139.58 
-136.30 
-132.95 
-129.51 
-125.98 
-122.36 
-118.61 
-110.66 
-101.99 
-92.66 
-82.87 

-36.57 
-36.02 
-35.44 
-34,W'i 

--34.27 
-33.U) 

--.13.11 
·-32.53 

5.0 

-112.88 
-103.76 
-94.01 

-128.78 
-128.59 
-128.39 
-128.20 
-128.02 
-127.85 
-127.69 
-127.55 
-127.41 

-127.29 
-127.07 
-126.88 
-126.72 

-126.57 
-126.44 
-126.31 
-126.16 
-125.79 
-125.24 
-124.47 
-123.50 

-156.39 
-155.15 
-153.82 
-152.44 
-151.01 
-149.56 
-148.09 
-146.60 
-145.09 

-143.56 
-140.47 
-137.31 
-134.09 
-130.80 
-127.43 
-123.97 
-120.41 
-112.87 
-104.68 
-95.79 
-86.25 

-36.77 
-36.24 
-35.68 
-35.12 
-34.55 
-33.98 
-33.42 
-32.86 
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TABLE 1. Calculated apparent standard partial molal Gibbs free energies of formation {in kcaVmol) of aqueous species other than H20 as a function \)1 

temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Zn+z - Continued 

225 -29.56 -30.03 -30.43 -30.76 -31.05 -31.55 -31.96 -32.31 
250 -28.73 -29.27 -29.72 -30.09 -30.41 -30.95 -31.39 -31.77 
300 -26.90 -27.67 -28.27 -28.71 -29.10 -29.73 -30.25 -30.69 
350 -25.09 -25.89 -26.80 -27.31 -27.76 -28.51 -29.12 -29.62 
400 -25.36 -25.37 -25.89 -26.40 -27.27 -27.98 -28.57 
450 -27.21 -24.10 -24.49 -25.03 -26.02 -26.84 -27.51 
500 . -23.17 -23.13 -23.65 -24.75 -25.68 -26.45 
550 -22.81 -21.86 -22.26 -23.45 -24.50 -25.37 
600 -23.10 -20.74 -20.87 -22.10 -23.28 -24.27 
700 -19.22 -18.12 -19.19 -20.66 -21.91 
800 -15.35 -15.95 -17.75 -19.28 
900 -12.36 -12.38 -14.54 -16.34 

1000 -8.65 -11.18 -13.12 

Zn(CH3COOt 

25 -125.66 -125.39 -125.13 -124.86 -124.59 -124.04 -123.50 -122.95 
50 125.98 -125.70 -125.43 -125.15 -124.88 -124.33 -123.78 -123.24 
75 -126.44 -126.16 -125.88 -125.60 -125.32 -124.78 -124.23 -123.69 

100 -127.01 -126.73 -126.45 -126.18 -125.90 -125.35 -124.81 -124.27 
125 -127.69 -127.41 -127.14 -126.86 -126.59 -126.04 -125.50 -124.96 
150 -128.46 -128.19 -127.92 -127.65 -127.37 -126.83 -126.30 -125.76 
175 -129.32 -129.05 -128.79 -128.52 -128.25 -127.72 -127.18 -126.65 
200 -130.24 -129.99 -129.73 -129.47 -129.21 -128.68 -128.15 -127.63 
225 -131.23 -131.01 -130.76 -130.50 -130.25 -129.73 -129.21 -128.68 
250 -132.28 -132.08 -131.85 -131.60 -131.35 -130.85 -130.33 -129.82 
300 -134.49 -134.41 -134.22 -134.00 -133.77 -133.29 -132.79 -132.29 
350 -136.84 -136.91 -136.82 -136.63 -136.42 -135.97 - 135.51 -135.02 
400 -139.86 -139.65 -139.48 -139.29 -138.89 -138.45 -137.99 
450 -143.20 -142.68 -142.52 -142.36 -142.00 -141.60 -141.16 
500 -145.92 -145.75 -145.62 -145.31 -144.94 -144.53 
550 -149.38 -149.16 -149.04 -148.78 -148.46 -148.08 
600 -]53.06 -152.74 -]52.62 -152.41 -152.13 -151.80 
700 -160.45 -160.21 -160.08 -159.91 -159.66 
800 -168.36 -168.24 -168.19 -168.02 
900 -176.99 -176.85 -176.92 -176.83 

1000 -]85.91 -186.09 -186.03 

Zn(CH3COO)~ 

25 -216.45 -215.59 -214.77 -213.98 -213.22 -211.74 -210.32 -208.94 
50 -217.20 -216.31 -215.46 -214.65 -213.86 -212.35 -210.90 -209.49 
75 -218.25 -217.35 -216.49 -215.66 -214.87 -213.33 -211.86 -210.43 

100 -219.57 -218.65 -217.78 -216.95 -216.15 -214.60 -213.11 -211.67 
125 -221.12 -220.20 -219.32 -218.48 -217.67 -216.11 -214.62 -213.17 
150 -222.87 -221.95 -221.06 -220.22 -219.40 -217.84 -216.34 -214.88 
175 -224.81 -223.89 -223.00 -222.15 -221.33 -219.76 -218.26 -216.80 
200 -226.93 -226.01 -225.12 -224.27 -223.45 -221.87 -220.36 -218.89 
225 -229.20 -228.30 -227.41 -226.55 -225.73 -224.15 -222.63 -221.16 
250 -231.62 -230.75 -229.85 -228.99 -228.16 -226.58 -225.06 -223.59 
300 -236.88 -236.08 -235.17 -234.31 -233.48 -231.89 -230.36 -228.89 
350 -242.65 -241.96 -241.04 -240.17 -239.34 -237.74 -236.21 -234.73 
400 -248.37 -247.41 -246.53 -245.69 -244.08 -242.55 -241.06 
450 -255.35 -254.25 -253.35 -252.49 -250.88 -249.34 -247.85 
500 -262.92 -261.53 -260.59 -259.73 -258.10 -256.55 -255.06 
550 -270.81 -269.23 -268.24 -267.35 -265.71 -264.16 -262.66 
600 -278.99 -277.32 -276.26 -275.35 -273.69 -272.13 -270.63 
700 -296.21 -294.53 -293.35 -292.39 -290.68 -289.10 -287.59 
800 -314.57 -312.92 -311.68 -310.67 -308.91 -307.31 -305.79 
900 -333.99 -332.37 -331.11 -330.06 -328.27 -326.65 -325.12 

1000 -354.39 -352.80 -351.53 -350.46 -348.64 -347.02 -345.48 
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TABLE 1. Calculated apparent standard partiaJ molal Gibbs free energies of formation (in kcaVmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Zn(CH3COO)3" 

25 -305.74 -304.22 -302.79 -301.42 -300.10 -297.56 -295.14 -292.79 
50 -306.63 -305.06 -303.59 -302.18 -300.83 -298.23 -295.74 -293.33 
75 -308.02 -306.44 -304.94 -303.52 -302.14 -299.51 -296.99 -294.55 

100 -309.83 -308.24 -306.73 -305.30 -303.92 -301.27 -298.74 -296.28 
125 -311.99 -310.41 -308.90 -307.47 -306.08 -303.43 -300.89 -298.43 
150 -314.46 -312.90 -311.41 -309.98 -308.60 -305.94 -303.40 -300.94 
175 -317.21 -315.69 -314.21 -312.79 -311.42 -308.78 -306.24 -303.78 
200 -320.21 -318.75 -317.29 -315.89 -314.53 -31 I.90 -309.37 -306.92 
225 -323.42 -322.04 -320.63 -319.25 -317.90 -315.30 -312.78 -310.34 
250 -326.80 -325.56 -324.19 -322.84 -321.52 -318.95 -316.45 -314.02 
300 -333.88 -333.13 -331.93 -330.68 -329.42 -326.93 -324.49 -322.10 
350 -340.61 -341.17 -340.38 -339.28 -338.12 -335.76 -333.40 -331.06 
400 -349.47 -349.38 -348.54 -347.52 -345.33 -343.08 -340.81 
450 -355.68 -358.72 -358.34 -357.54 -355.58 -353.45 -351.27 
500 -368.13 -368.56 -368.09 -366.44 -364.47 -362.39 
550 -377.39 -379.12 -379.10 -377.85 -376.08 -374.11 
600 -386.65 -389.97 -390.52 -389.76 -388.21 -386.39 
700 -412.76 -414.55 -414.93 -413.93 -412.42 
800 -440.28 -441.80 -441.39 -440.19 
900 -467.90 -470.32 -470.44 -469.51 

1000 -500.53 -501.05 -500.22 

Zncr 

25 -66.85 -66.86 -66.85 -66.82 -66.78 -66.68 -66.54 -66.39 
50 -67.45 -67.46 -67.44 -67.42 -67.38 -67.29 -67.17 -67.03 
75 -68.09 -68.10 -68.09 -68.06 -68.03 -67.94 -67.83 -67.70 

100 -68.77 -68.78 -68.77 -68.75 -68.72 -68.63 -68.53 -68.41 
125 -69.49 -69.50 -69.49 -69.47 -69.44 -69.36 -69.26 -69.14 
150 -70.24 -70.25 -70.24 -70.23 -70.20 -70.12 -70.02 -69.91 
175 -71.01 -71.03 -71.03 -71.01 -70.99 -70.91 -70.82 -70.71 
200 -71.81 -71.83 -71.84 -71.82 -71.80 -71.74 -71.65 -71.54 
225 -72.64 -72.66 -72.67 -72.66 -72.65 -72.58 -72.50 -72.40 
250 -73.47 -73.52 -73.53 -73.53 -73.51 -73.46 -73.38 -73.29 
300 -75.19 -75.27 -75.31 -75.32 -75.32 -75.28 -75.21 -75.13 
350 -76.91 -77.08 -77.17 -77.20 -77.21 -77.19 -77.13 -77.06 
400 -79.02 -79.10 -79.15 -79.17 -79.17 -79.14 -79.07 
450 -80.99 -81.09 -81.16 -81.20 -81.23 -81.21 -81.16 
500 -83.13 -83.23 -83.29 -83.35 -83.36 -83.32 
550 -85.21 -85.35 -85.44 -85.53 -85.56 -85.55 
600 -87.35 -87.52 -87.63 -87.77 -87.82 -87.82 
700 -92.04 -92.16 -92.37 -92.49 -92.53 
800 -96.88 -97.14 -97.32 -97.42 
900 -101.77 -102.06 -102.32 -102.45 

1000 -107.15 -107.46 -107.61 

ZnC)~ 

25 -98.30 -98.01 -97.73 -97.44 -97.16 -96.59 -96.02 -95.45 
50 -99.02 -98.72 -98.42 -98.13 -97.84 -97.27 -96.70 -96.13 
75 -99.81 -99.51 -99.21 -98.91 -98.62 -98.04 -97.46 -96.89 

100 -100.67 -100.36 -100.06 -99.76 -99.46 -98.88 -98.31 -97.74 
125 -101.59 -101.28 -100.97 -100.67 -100.37 -99.79 -99.21 -98.64 
ISO -102.56 -102.24 -101.94 -101.63 -101.34 -100.75 -100.17 -99.60 
175 -103.58 -103.26 -102.95 -102.65 -102.35 -101.76 -)01.19 -100.62 
200 -104.64 -104.33 -104.02 -103.71 -103.41 -102.83 -102.25 101.68 
225 -105.75 -105.44 -105.13 -104.82 -104.52 -103.93 10336 -102.79 
250 -106.89 -106.59 -106.28 -105.97 -105.67 -105.08 - J04.51 -103.94 
300 -109.28 -109.01 -108.70 -108.39 108.09 -107.50 - 106.92 106.35 

350 -111.79 -111.57 -111.26 -110.95 110.65 -110.06 I09.4X -108.91 

400 -114.27 -113.95 -113.64 -113.34 -112.75 l12.17 -111.60 
450 -117.09 -116.76 -116.45 -116.15 -115.56 -114.9R -114.41 
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~ABLE 1. Calculated apparent standard partial molal Gibbs free energi~ of formation (in kcallmol) of aqueous species other than H20 as a function of 
temperature and pressure (see text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

ZnClt - Continued 

500 -120.02 -119.69 -119.38 -119;08 -118.48 -117.90 -117.33 
550 -123.06 '-122.72 -122.41 -122.10 -121.51 -120.93 -120.36 
600 -126.20 -125.85 -125.54 -125.23 -124.64 -124.06 -123.49 
700 -132.73 -132.39 -132.07 -131.76 -131.16 -130.58 -130.01 
800 -139.59 -139.25 -138.93 -138.62 -138.02 -137.44 -136.87 
900 -146.75 -146.41 -146.09 -145.78 -145.18 -144.60 -144.02 

1000 -154 . .19 -153.85 -153.52 -153.21 -152.61 -152.03 -151.46 

ZnCli 

25 -129.31 -128.69 -128.09 -127.50 -126.93 -125.81 -124.72 -123.65 
SO -129.98 -129.34 -128.72 -128.12 -127.54 -126.40 -125.29 -124.21 
75 -130.71 -130.07 -129.45 -128.84 -128.26 -127.11 -126.00 -124.91 

100 -131.50 -130.86 -130.24 -129.64 -129.05 -127.91 -126.80 -125.71 
125 -132.34 -131.71 -131.10 -130.50 -129.92 -128.78 -127.68 -126.59 
150 -133.21 -132.60 -132.00 -131.42 -130.84 -129.72 -128.62 -127.54 
175 -134.10 -133.53 -132.95 -132.38 -131.81 -130.70 -129.62 -128.54 
200 -135.01 -134.48 -133.93 -133.37 -132.82 -131.74 -130.67 -129.61 
225 -135.90 -135.45 -134.93 -134.40 -133.87 -132.82 -131.76 -130.72 
250 -136.77 -136,42 -135.96 -135.46 -134.96 -133.93 -132.90 -131.87 
300 -138.28 -138.33 -138.04 -137.64 -137.20 -136.27 -135.30 -134;31 
350 -138.79 -139.99 -140.11 -139.86 -139.52 ~138.71 -137.83 -136.90 
400 -141.24 -142.07 -142.08 -141.89 -141.25 -140.47 -139.61 
450 -139.80 -143.76 -144.23 -144.26 -143.85 -143.20 -142.44 
500 -144.96 -146.25 -146.60 -146.50 -146·01 -145.35 
550 -145.49 -148.08 -148.87 -149.18 -148.88 -148.34 
600 -145.52 -149.71 -151.07 -151.86 -151.80 -151.39 
700 -152.68 -155.30 -157.24 -157.71 -157.61 
800 -159.57 -162.64 -163.69 -163.92 
900 -164.22 -168.19 -169.78 -170.26 

1000 -174.07 -176.05 -176.64 

25 -161.89 -160.88 -159.92 -158.99 -158.09 -156.35 -154.66 -153.01 
50 -162.83 -161.80 -160.82 -159.87 -158.95 -157.17 -155.45 -153.77 
75 -163.84 -:-162.81 -161.82 -160.87 -159.95 -158.16 -156.43 -154.74 

100 -164.90 -163.88 -162.90 -161.96 -161.04 -159.26 -157.53 -155.84 
125 -166.00 -165.01 -164.05 -163.11 -162.20 -160.44 -158.72 -157.04-
150 -167.11 -166.16 .... 165.23 -164.32 -163.43 -161.69 -159.99 -158.33 
175 -168.22 -167.34 -166.45 -165.57 -164.71 -163.00 -161.33 -159.68 
200 -169.30 -168.53 -167.70 -166.86 -166.02 -164.36 -162.73 -161.10 
225 -170.33 -169.70 -168.95 -168.17 -167.37 -165.77 -164.17 -162.58 
250 -171.26 -170.84 -170.20 -169.49 -168.74 -167.22 -165.67 -164.12 
300 -172.53 .... 172.92 -172.65 -172.13 -171.53 -170.20 -168.78 -167.32 
350 -171.66 -174.33 -174.92 -174.73 -174.34 -173.27 -172.03 -170.69 
400 -174.91 -176.85 -177.19 -177.10 -176.40 -175.37 -174.19 
450 -170.05 -178.14 -179.40 -179.76 -179.54 -178.79 -177.79 
500 -178.33 -181.23 -182.24 -182.66 -182.25 -181.47 
550 -177.12 -182.58 -184.50 -185.73 -185.73 -185.20 
600 -174.82 -183.43 -186.50 -188.72 -189.19 -188.95 
700 -184.37 -189.87 -194.42 -196.01 -196.41 
800 -193.00 -199.82 -202.63 -203.72 
900 -196.62 -205.22 -209.14 -210.78 

1000 -211.00 -215.74 -217.61 

J. Phvs. Chem. Ref. Data. Vol. 24. No.4, 1995 



1542 OELKERS ET AL. 

TABLE 2. Calculated apparent standard molal Gibbs free energies of formation (in kcaVmol) of H20 as a function of temperature and pressure (see text) 

T,OC 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 

25 
50 
75 

100 
125 

150 
175 
200 
225 

250 
300 
350 
1100 

450 
500 
550 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 

Sat. 

-56.69 
-57.12 
-57.59 
-58.10 
-58.63 
-59.19 
-59.78 
-60.39 
-61.03 
-61.69 
-63.07 
-64.53 

7.5 

-53.78 
-54.18 
-54.62 
-55.08 
-55.58 

-56.09 
-56.64 
-57.20 
-57.78 

-58.39 
-59.65 
-60.98 
-62.37 

-63.82 
-65.33 
-66.88 
-68.48 
-71.81 
-75.30 
-78.93 
-82~69 

-86.56 
-90.54 
-94.62 
-98.79 

-103.05 
. -107.39 

-111.81 
-116.30 

0.5 

-56.47 
-56.91 
-57.38 
-57.88 
-58.41 
-58.96 
-59.55 
-60.16 
-60.79 
-61.45 
-62.83 
-64.30 
-65.87 
-67.55 
-69.36 
-71.28 
-73.26 
-77.37 
-81.63 
-86.01 
-90.49 
-95.07 
-99.74 

-104.49 
-109.31 
-114.21 
-119.18 
-124.21 
-129.31 
-134.46 
-139.67 

1.0 

-56.26 
-56.70 
-57.16 
-57.66 
-58.18 
-58.74 
-59.32 
-59.92 
-60.55 
-61.20 
-62.56 
-64.01 
-65.54 
-67.14 
-68.83 
-70.59 
-72.42 
-76.27 
-80.31 
-84.49 
-88.79 
-93.20 
-97.71 

-102.30 
-106.97 
-111.72 
-116.54 
-121.42 
-126.37 
-131.38 
-136.45 

10.0 

-53.29 
-53.72 
-54.17 
-54.66 

-55.16 
-55.70 
-56.25 
-56.82 

-57.42 
-58.66 
-59.96 
-61.33 

-62.76 
-64.24 
-65.77 
-67.34 
-70.61 
-74.04 
-77.60 
-81.29 
-85.09 
-89.00 
-93.01 
-97.11 

-101.29 
-105.56 
-109.90 
-114.32 

Pressure, kbar 
1.5 

-56.06 
-56.49 
-56.95 
-57.44 
-57.97 
-58.52 
-59.09 
-59.69 
-60.31 
-60.96 
-62.31 
-63.74 
-65.24 
-66.81 
-68.46 
-70.17 
-71.94 
-75.64 
-79.55 
-83.60 
-87.79 
-92.10 
-96.50 

-100.99 
-105.57 
-110.23 
-114.95 
-119.75 
-124.61 
-129.54 
-134.52 

12.5 

-52.43 
-52.84 
-53.29 
-53.77 

-54.27 
-~4.79 

-55.33 
-55.90 

-56.48 
-57.71 
-59.00 
-60.35 

-61.75 
-63.21 
-64.72 
~66.27 

-69.50 
-72.87 
-76.39 
-80.02 
-83.77 
-87.63 
-91.58 
-95.62 
-99.75 

-103.96 
-108.25 
-112.61 

2.0 3.0 

-55.86 -55.46 
-56.28 -55.88 
-56.74 -56.34 
-57.23 -56.82 
-57.75 -57.34 
-58.30 -57.88 
-58.87 -58.44 
-59.46 -59.03 
-60.08 -59.64 
-60.72 -60.27 
-62.06 -61.59 
-63.47 -62.98 
-64.96 -64.44 
-66.52 -65.96 
-68.13 -67.55 
-69.81 -69.19 
-71.55 -70.88 
-75.17 -74.40 
-78.98 -78.10 
-82.95 -81.96 
-87.06 -85.95 
-91.29 -90.06 
-95.62 -94.28 

-100.04 -98.60 
-104.55 -103.02 
-109.14 -107:51 
-113.80 -112.08 
-118.53 -116.72 
-123.33 -121.43 
-128.19 -126.20 
-133.11 -131.04 

15.0 20.0 

-51.99 
-52.43 -50.77 
-52.90 -51.23 

-53.39 -51.71 
-53.91 -52.21 
-54.45 -52.74 
-55.00 -53.28 

-55.58 -53.85 
-56.79 -55.03 
-58.06 -56.28 
-59.40 -57.59 

-60.79 -58.96 
-62.23 -60.37 
-63.72 -61.84 
-65.25 -63.34 
-68.45 -66.48 
-71.78 -69.76 
-75.26 -73.18 
-78.85 -76.71 
-82.56 -80.35 
-86.37 -84.09 
-90.28 -87.93 
-94.27 -91.86 
-98.36 -95.87 

-102.52 -99.97 
-106.77 -104.13 
-111.08 -108.37 

4.0 

-55.07 
-55.49 
-55.94 
-56.42 
-56.93 
-57.47 
-58.02 
-58.60 
-59.21 
-59.83 
-61.13 
-62.51 
-63.95 
-65.45 
-67.01 
-68.62 
-70.28 
-73.75 
-77.38 
-81.16 
-85.07 
-89.10 
-93.25 
-97.49 

-101.83 
-106.25 
-110.75 
-115.33 
-119.97 
-124.68 
-129.46 

25.0 

-'-49.61 

-50.09 
-50.58 
-51.10 
-51.63 

-52.19 
-53.36 
-54.59 
-55.88 
-57.22 
-58.62 
-60.07 
-61.55 
-64.65 
-67.89 
-71.26 
-74.75 
-78.34 
-82.04 
-85.83 
-89.71 
-93.67 
-97.70 

-101.82 
-106.00 

5.0 

-54.70 
-55.11 
-55.56 
-56.03 
-56.54 
-57.06 
-57.62 
-58.19 
-58.79 
-59.40 
-60.69 

. -62.05 
-63.48 
-64.96 
-66.50 
-68.09 
-69.73 
-73.15 
-76.73 
-80.45 
-84.31 
-88.28 
-92.37 
-96.55 

-100.83 
-105.20 
-109.64 
-114.17 
-118.76 
-123.42 
-128.14 

30.0 

-48.52 
-49.01 
-49.51 
-50.04 
-50.59· 
-51.74 
-52.96 
-511.24 
-55.57 
-56.95 
-58.38 
-59.85 
-62.92 
-66.13 
-69.46 
-72.92 
-76.48 
-80.14 
-83.90 
-87.74 
-91.66 
-95.65 
-99.72 

-103.86 
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; 'Ill.!: 2. Calculated apparent standard molal Gibbs free energies of fonnation (in kcal/moI) of H20 as a function of temperature and pressure (see 
text) - Continued 

r. nc 7.5 10.0 12.5 15.0 20.0 25.0 30.0 

H2O 

11)()() -120.86 -118.80 -117.04 -115.46 -112.68 -110.25 -108.06 
20{)() -125.48 -123.35 -121.53 -119.91 -117.05 -114.56 -112.33 

r.oC 40.0 50.0 75.0 100.0 125.0 150.0 200.0 

25 
50 
75 

100 
125 
150 
175 
200 
225 -47.00 
250 -47.54 -44.63 
300 -48.67 -45.75 
350 -49.86 -46.93 -40.08 
400 -51.12 -48.17 -41.31 -34.97 -29.01 
450 -52.43 -49.46 -42.59 -36.25 -30.30 -24.66 -14.09 
500 -53.79 -50.81 -43.91 -37.58 -31.64 -26.01 -15.50 
550 -55.19 -52.20 -45.29 -38.95 -33.02 -27.40 -16.94 
600 -56.64 -53.64 -46.71 -40.36 -34.43 -28.83 -18.41 
700 -59.67 -56.63 -49.66 -43.31 -37.38 -31.79 -21.41 
800 -62.83 -59.77 -52.76 -46.40 -40.47 -34.88 -24.51 
900 -66.13 -63.03 -56.00 -49.61 -43.68 -38.10 -27.72 

1000 '-69.54 -66.42 -59.34 -52.95 -47.01 -41.42 -31.03 
1100 -73.06 -69.91 -62.80 -56.40 -50.45 -44.85 -34.43 
1200 -76.67 -73.50 -66.36 -59.94 -53.99 -48.38 -37.94 
1300 -80.38 -77.18 -70.01 -63.58 -57.62 -52.01 -41.53 
1400 -84.17 -80.94 -73.74 -67.30 -61.34 -55.71 -45.20 
1500 -88.04 -84.78 -77.55 -71.10 -65.13 -59.50 -48.96 
1600 -91.98 -88.69 -81.43 -74.98 -69.00 -63.37 -52.80 
1700 -95.99 -92.67 -85.39 -78.92 -72.95 -67.30 -56.70 
1800 -100.07 -96.72 -89.41 -82.94 -76.95 -71.30 -60.68 
1900 104.22 -100.83 -93.49 -87.01 -81.03 -75.37 -64.72 
2000 -108.42 -105.00 -97.62 -91.14 -85.15 -79.49 -68.82 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of formation (in kcal/mol)of22 minerals as a function of temperature and pressure (see text) 

25 
50 
75 

100 
125 
ISO 
175 
200 
225 
250 
300 

350 
400 
450 
500 
550 
600 
700 
800 

900 
1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 

350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
17~ 

200 
225 
250 
300 
350 
400 
450 
500 

Sat. 

-888.94 
-890.22 
-89161 

-893.10 
-894.67 
-896.34 
-898.09 
-899.91 
-901.81 
-903.78 
-907.91 

-912.26 

-888.94 
-890.22 . 

891.61 

-893.10 
-894.67 
-896.34 
-898.09 
-899.91 
-901.81 
-903.78 
-907.90 

-912.23 

-887.14 
-888.50 
-889.95 
-891.51 
-893.15 
-894.89 
-896.71 

-898.60 
-900.57 
-902.61 
-906.87 
-911.33 

0.5 

-887.74 
-889.03 
-890.42 

-891.90 
-893.48 
-895.15 
-896.91 
-898.75 
-900.68 
-902.68 
-906.92 

-911.46 
-916.28 
-921.38 
-926.74 
-932.34 
-938.18 
-950.51 
--963.68 

-977.60 
-992.22 

-887.74 
-889.03 
-890.42 

-891.90 
-893.48 
-895.15 
-896.91 
-898.76 
-900.68 
-902.68 
-90G.91 

-911.43 
-916.21 
-921.24 
-926.51 
-932.01 
-937.72 
-949.75 
-962.55 
-976.04 
-990.19 

-885.94 
-887.30 
-888.75 
-890.31 
-891.96 
-893.70 
-895.53 

-897.44 
-899.43 
-901.51 
-905.88 
-910.53 
-915.45 
-920.64 
-926.07 

1.0 

-886.54 
-887.83 
-889.22 

-890.70 
-892.28 
-893.95 
-895.71 
-897.56 
-899.48 
-901.48 
-905.72 

-910.26 
-915.09 
-920.18 
-925.54 
-931.14 
-936.98 
-949.32 

962.48 

-976.40 
-991.02 

-886.54 
-887.83 
-889.22 

-890.71 
-892.29 
-893.96 
-895.72 
-897.56 
-899.48 
-901.49 
-905.72 

-910.23 
-915.01 
-920.04 
-925.31 
-930.81 
-936.52 
-948.56 
-961.35 
-974.84 
-988.99 

-884.74 
-886.10 
-887.55 
-889.11 
-890.76 
-892.50 
-S94.33 

-896.24 
-898.23 
-900.31 
-904.68 
-909.33 
-914.25 
-919.44 
-924.87 

Pressure, kbar 
1.5 

Albite 

-885.34 
-886.63 
-888.02 

-889.51 
-891.09 
-892.76 
-894.51 
-896.36 
-898.28 
-900.28 
-904.52 

-909.06 
-913.89 
-918.98 
-924.34 
-929.94 
-935.78 
-948.12 
-961.28 

-975.20 
-989.82 

Albite, Low 

-885.35 
-886.64 
-888.03 

-889.51 
-891.09 
-892.76 
-894.52 
-896.36 
-898.29 
-900.29 
-904.52 

-909.03 
-913.81 
-918.85 
-924.12 
-929.62 
-935.33 
-947.36 
-960.15 
-973.65 
-987.80 

Albite, High 

-883.54 
-884.90 
-886.35 
-887.91 
-889.56 
-891.30 
-M93.13 

-895.04 
-897.03 
-899.11 
-903.48 
-908.13 
-913.05 
-918.24 
-923.67 

2.0 3.0 

-884.14 -881.75 
-885.43 -883.04 
-886.82 -88-1...,3 

-888.31 -885.91 
-889.89 -887.49 
-891.56 -889.16 
-893.32 -890.92 
-895.16 -892.76 
-897.08 -894.69 
-899.09 -896.69 
-903.33 -900.93 

-907.87 -905.47 
-912.69 -910.29 
-917.79 -915.39 
-923.14 -920.75 
-928.74 -926.35 
-934.58 -932.18 
-946.92 -944.52 
-960.08 -957.68 

-974.00 -971.61 
-988.62 -986.23 

-884.15 -881.76 
-885.44 -883.05 
-886.83 -884.44 

-888.32 -885.92 
-889.90 -887.50 
-891.57 -889.18 
-893.33 -890.93 
-895.17 -892.78 
-897.09 -894.70 
-899.09 -896.70 
-903.32 -900.93 

-907.84 -905.45 
-912.62 -910.23 
-917.65 -915.26 
-922.92 -920.53 
-928.42 -926.03 
-934.13 -931.74 
-946.17 -943.77 
-958.96 -956.57 
-972.45 -970.06 
-986.60 -984.21 

-882.34 -879.94 
-883.70 -881.29 
-885.15 -882.75 
-886.71 -884.31 
-888.36 -885.96 
-890.10 -887.70 
-M91.93 -8S9.':':; 

-893.84 -891.44 
-895.83 -893.43 
-897.91 -895.51 
-902.27 -899.87 
-906.93 -904.53 
-911.85 -909.45 
-917.04 -914.64 
-922.47 -920.07 

4.0 

-879.35 
-880.64 
-882.03 

-883.52 
-885.10 
-886.77 
-888.52 
-890.37 
-892.29 
-894.29 
-898.53 

-903.07 
-907.90 
-912.99 
-918.35 
-923.95 
-929.79 
-942.13 
-955.29 

-969.21 
-983.83 

-879.37 
-880.66 
-882.05 

-883.53 
-885.11 
-886.78 
-888.54 
-890.38 
-892.31 
-894.31 
-898.54 

-903.05 
-907.84 
-912.87 
-918.14 
-923.64 
-929.35 
-941.38 
-954.17 
-967.67 
-981.82 

-877.54 
-878.89 
-880.35 
-881.91 
-883.56 
-885.30 
-XX/.U 

-XX9.04 

-X91.<n 

--X93.IO 

wn.47 
-1)02. L1 

907.05 
--1)12.24 

l) 17J)7 

5.0 

-876.96 
-878.24 
-879.63 

-881.12 
-882.70 
-884.37 
-886.13 
-887.97 
-889.89 
-891.90 
-896.14 

-900.68 
-905.50 
-910.60 
-915.95 
-921.56 
-927.39 
-939.73 
-952.89 

-966.81 
-981.44 

-876.98 
-878.27 
-879.65 

-881.14 
-882.72 
-884.39 
-886.15 
-887.99 
-889.92 
-891.92 
-896.15 

-900.66 
-905.44 
-910.48 
-915.75 
-921.24 
-926.96 
-938.99 
-951.78 
~965.28 

-979.43 

-875.14 
-876.49 
-877.95 
-879.51 
-881.16 
-882.90 
-884.73 

-886.64 
-888.63 
-890.70 
-895.07 
-899.73 
-904.65 
-909.84 
-915.27 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of fonnation (in kcal/mol) of 22 minpr:lls as a function of temperature and pressure (see 
text) - Continued 

T,OC 

550 
600 

700 
800 
900 

1000 

25 

50 
75 

100 
125 
150 
175 
200 
225 

250 
300 
350 
400 
450 
500 
550 
600 

700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
.:100 

450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 

Sat. 

-740.73 

-742.18 
-743.73 
-745.38 
-747.13 
-748.96 
-750.87 
-752.86 
-754.93 

-757.06 
-761.51 
-766.16 

-583.51 

-584.10 
-584.75 
-585.45 
-586.21 
-587.03 
-587.90 
-588.82 
-589.79 
-590.80 
-592.95 
-595.23 

-219.60 
-219.84 
-220.10 
-220.39 
-220.70 

0.5 1.0 

-931.74 -930.54 
-917Ji1 -936.43 
-950.04 -948.84 
-963.23 -962.03 
-977.15 -975.95 
-991.75 -990.55 

-739.57 -738.41 

-741.02 -739.86 
-742.57 -741.41 
-744.23 -743.07 
-745.97 -744.81 
-747.81 -746.65 
-749.73 -748.57 
-751.74 -750.58 
-7S3X~ -75?(,7 

-755~99 -754.83 
-760.55 -759.39 
-765.38 -764.22 
-770.48 -769.32 
-775.84 -774.68 
-781.43 -780.27 
-787.25 -786.09 
-793.29 -792.13 

-806.00 -804.84 
-819.48 -818.32 
-833.70 -832.54 
-848.62 -847.46 

-582.90 -582.28 
-583.48 -582.87 
-584.13 -583.51 
-584.84 -584.22 
-585.60 -584.99 
-586.42 -585.81 
-587.30 -586.68 
-588.23 -587.61 
-589.21 -588.59 
-590.23 -589.62 
-592.44 -591.82 
-594.82 -594.20 
-597.36 -596.75 

-600.07 -599.46 
-602.93 -602.32 
-605.93 -605.32 
-609.07 -608.45 
-615.72 -615.11 
-622.86 -622.24 
-630.42 -629.81 
-638.40 -637.79 

-219.37 -219.13 
-219.60 -219.37 
-219.86 -219.63 
-220.15 -219.92 
-220.47 -220.23 

Pressure, kbar 
1.5 2.0 

Albite, High - Continued 

-929.34 -928.14 
-935.23 -934.03 
-947.64 -946.44 
-960.83 -959.63 
-974.75 -973.55 
-989.35 -988.15 

Analcime 

-737.25 -736.08 
-738.70 -737.54 
-740.25 -739.09 
-741.90 -740.74 
-743;65 -742.49 
-745.49 -744.33 
-747.41 -746.25 
-749.42 -748.26 
-751.51 -750.35 
-753.67 -752.51 
-758.23 -757.07 
-763.06 -761.90 
-768.16 -767.00 
-773.52 -772.36 
-779.11 -777.95 
-784.93 -783.77 
-790.97 -789.81 

-803.68 -802.52 
-817.16 -816.00 
-831.38 -830.22 
-846.30 -845.14 

Andalusite 

-581.67 -581.05 
-582.25 -581.64 
-582.90 -582.28 
-583.60 -582.99 
-584.37 -583.75 
-585.19 -584.57 
-586.07 -585.45 
-586.99 -586.38 
-587.97 -587.36 
-589.00 -588.39 
-591.20 -590.59 
-593.58 -592.97 
-'\96.13 -595.52 

-598.84 -598.23 
-601.70 -601.08 
-604.70 -604.08 
-607.84 -607.22 
-614.49 -613.88 
-621.62 -621.01 
-629.19 -628.58 
-637.17 -636.55 

Boehmite 

-218.90 -218.67 
-219.13 -218.90 
-219.40 -219.16 
-219.69 -219.45 
-220.00 -219.77 

3.0 

-925.74 
-931.63 
-944.04 
-957.23 
-971.15 
-985.75 

-713.76 

-735.22 
-736.77 
-738.42 
-740.17 
-742.01 
-743.93 
-745.94 
-748.03 
-750.19 
-754.74 
-759.58 
-764.68 
-770.04 
-775.63 
-781.45 
-787.49 

-800.20 
-813.68 
-827.90 
-842.81 

-579.82 
-580.40 
-581.05 
-581.76 
-582.52 
-583.34 
-584.22 
-585.15 
-586.13 
-587.16 
-589.36 
-591.74 
-594.29 
-596.99 
-599.85 
-602.85 
-605.99 
-612.65 
-619.78 
-627.35 
-635.32 

-218.20 
-218.43 
-218.70 
-218.99 
-219.30 

4.0 

-923.34 
-929.23 
-941.64 
-954.83 
-968.75 
-983.35 

-711.44 

-732.90 
-734.45 
-736.10 
-737.85 
-739.69 
-741.61 
-743.62 
-745.70 
-747.87 
-752.42 
-757.26 
-762.36 
-767.71 
-773.31 
-779.13 
-185.17 

-797.87 
-811.36 
-825.58 
-840.49 

-578.59 
-579.17 
-579.82 
-580.53 
-581.29 
-582.11 
-582.99 
-583.92 
-584.89 
-585.92 
-588.12 
-590.50 
-593.05 

-595.76 
-598.62 
-601.62 
-604.76 
-611.41 
-618.54 
-626.11 
-634.09 

-217.73 
-217.97 
-218.23 
-218.52 
-218.83 

5.0 

-920.94 
-926.83 
-939.24 
-952.43 
-966.35 
-980.95 

-729.12 
-730.57 
-732.13 
-733.78 
-735.53 
-737.36 
-739.29 
-741.30 
-743.38 
-745.55 
-750.10 
-754.94 
-760.04 
-765.39 
-770.99 
-776.81 
-782.85 
-795.55 
-80904 
-823.26 
-838.17 

-577.36 
-577.94 
-578.59 
-579.29 
-580.06 
-580.88 
-581.76 
-582.68 
.;...583.66 
-584.69 
-586.89 
-589.27 
-59LR? 

-594.53 
-597.39 
-600.39 
-603.53 
-610.18 
-617.31 
-624.88 
-632.86 

-217.26 
-217.50 
-217.76 
-218.05 
-218.37 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of fonnation (in kcal/inol) of 22 minerals as a function of temperature and pressure (see 
text) - Continued 

150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 

600 
700 
800 
900 

1000 

25 
50 
75 

lOU 
125 
150 
175 
:WU 

225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 

Sat. 

-221.04 
-221.40 
-221.78 
-222.19 
-222.61 
-223.52 
-224.49 

-378.17 
-378.49 
-378.86 
-371).20 

-379.69 
-380.17 
-380.67 
-3lH.21 

-381.78 
-382.38 
-383.66 
-385.03 

-220.15 
-220.37 
-220.63 
-220.90 
-221.20 
-221.53 
-221.88 
-222.25 
-222.64 
-223.06 
-223.94 
-224.89 

0.5 1.0 

-220.81 -220.57 
-221.17 -220.94 
-221.56 -221.32 
-221.97 -221.73 
-222.40 -222.16 
-223.33 -223.09 
-224.34 -224.10 
-225.43 -225.19 
-226.60 -226.36 
-227.84 -227.60 
-229.1.5 -228.92 

-230.53 -230.30 
-233.49 -233.26 
-236.70 -236.47 
-240.16 -239.93 

-243.85 -243.61 

-377.86 -377.56 
-378.19 -377.88 
-378.55 -378.24 
-37~.1)5 -~HM.o:; 

-379.39 -379.08 
-379.86 -379.56 
-380.37 -380.07 
-38U.Y2 -3~U.61 

-381.49 -381.19 
-382.10 -381.79 
-383.40 -383.10 
-384.83 -384.52 
-386.36 -386.05 
-387.99 -387.69 
-389.73 -389.42 
-391.55 -391.25 
-393.46 -393.16 
-397.54 -397.23 
-401.92 -401.61 
-406.57 -406.27 
-411.49 -411.19 

-219.94 -219.73 
-220.16 , :....219.95 
-220.41 -220.20 
-220.69 -220.48 
-220.99 -220.78 
-221.32 -221.11 
-221.67 -221.46 
-222.04 -221.83 
-222.44 -222.23 
-222.86 -222.65 
-223.76 -223.55 
-224.75 -224.53 
-225.81 -225.60 
-226.95 -226.74 
-228.16 -227.95 
-229.44 -229.23 
-230.79 -230.58 
-233.70 -233.48 
-236.85 -236.64 

Pressure, kbar . 
1.5 2.0 3.0 4.0 5.0 

Boehmite - Continued 

-220.34 -220.11 -219.64 -219.17 -218.70 
-220.70 -220.47 -220.00 -219.53 -219.07 
-221.09 -220.86 -220.39 -219.92 -219.45 
-221.50 -221.26 -220.80 -220.33 -219.86 
-221.93 -221.70 -221.23 -220.76 -220.30 
-222.86 -222.63 -222.16 -221.69 -221.22 
-223.87 -223.64 -223.17 -222.70 -222.24 
-224.96 -224.73 -224.26 -223.79 -223.33 
-226.13 -225.90 -225.43 -224.96 -224.49 
-227.37 -227.14 -226.67 -226.20 -225.74 
-228.68 -228.45 -227.98 -227.:51 -227.05 

-230.06 -229.83 -229.36 -228.90 -228.43 
-233.02 -232.79 -232.32 -231.86 -231.39 
-236.24 -236.00 -235.54 -235.07 -234.60 
-239.69 -239.46 -238.99 -238.:53 -238.06 

-243.38 -243.15 -242.68 -242.21 -241.75 

Corundum 

-377.25 -376.95 -376.33 -375.72 -375.11 
-377.58 -377.27 -376.66 -376.05 -375.44 
-377.94 -377.63 -377.02 -376.41 -375.80 
-37K34 -37K03 -377.42 -376.81 -370.2U 
-378.78 -378.47 -377.86 -377.25 -376.64 
-379.25 -378.95 -378.34· -377.72 -377.11 
-379.76 -379.46 -378.84 -378.23 -377.62 
-3~U.3U -38U.OU -379.39 -378.7~ -37M.Io 

-380.88 -380.57 -379.96 -379.35 -378.74 
-381.49 -381.18 -380.57 -379.96 -379.35 
-382.79 -382.49 -381.88 -381.27 -380.65 
-384.22 -383.91 -383.30 -382.69 -382.08 
-385.75 -385.44 -384.83 -384.22 -383.61 
-387.38 -387.08 -386.47 -385.85 -385.24 
-389.12 -388.81 -388.20 -387.59 -386.98 
-390.94 -390.64 -390.02 -389.41 -388.80 
-392.85 -392.55 -391.94 -391.33 -390.71 
-396.93 -396.62 -396.01 -395.40 -394.79 
-401.30 -401.00 -400.39 -399.78 -399.16 
-405.96 -405.66 -405.05 -404.43 -403.82 
-410.88 -410.57 -409.96 -409.35 -408.74 

Diaspore 

-219.51 -219.30 -218.88 -218.45 -218.03 
-219.74 -219.53 -219.10 -218.68 -218.25 
-219.99 -219.78 -219.35 -218.93 -218.50 
-220.27 -220.05 -219.63 -219.21 -218.78 
-220.57 -220.36 -219.93 -219.51 -219.08 
-220.90 -220.68 -220.26 -219.83 -219.41 
-221.25 -221.03 -220.61 -220.18 -219.76 
-221.62 -221.41 -220.98 -220.56 -220.13 
-222.02 -221.80 -221.38 -220.96 -220.53 
-222.44 -222.22 -221.80 -221.37 -220.95 
-223.34 -223.12 -222.70 -222.28 -221.85 
-224.32 -224.11 -223.68 -223.26 -222.84 
-225.38 -225.17 -224.75 -22432 -223.90 
-226.52 -226.31 -225.89 -225.46 -225.04 
-227.74 -227.52 -227.10 -226_67 -226.25 
-229.02 -228.81 -228.38 -227_96 -227.53 
-230.37 -230.16 -229.73 -22931 -228.88 
-233.27 -233.06 -232.64 -232_21 -231.79 
-236.43 -236.22 -235.79 -235_:n -234.94 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of fonnation (in kcal/mol) of 22 minerals as a function of temperature and pressure (sn' 
text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Diaspore - Continued 

900 -240.25 -240.04 -239.83 -239.61 -239.19 -238.76 -238.34 

1000 -243.88 -243.67 -243.46 -243.25 -242.82 -242.40 -241.97 

Gibbsite 

25 -276.03 -275.64 -275.26 -274.88 -274.50 -273.73 -272.97 -272.21 
50 -276.46 -276.08 -275.69 -275.31 -274.93 -274.17 -273.40 -272.64 

75 -276.93 -276.55 -276.17 -275.79 -275.41 -274.64 -273.88 -273.12 
100 -277.46 -277.07 -276.69 -276.31 -275.93 -275.17 -274.40 -273.64 
125 -278.02 -277.64 -277.26 -276.88 -276.49 -275.73 -274.97 -274.20 
150 -278.63 -278.25 -277.87 -277.49 -277.10 -276.34 -275.58 -274.81 
175 -279.27 -278.90 -278.52 -278.14 -277.75 -276.99 -276.23 -275.46 
200 -279.96 -279.59 -279.21 -278.83 -278.45 -277.68 -276.92 -276.16 
225 -280.69 -280.33 -279.94 -279.56 -279.18 -278.42 -277.65 -276.89 
250 -28].45 -281.10 -280.72 -280.34 -279.95 -279.19 -278.43 -277.66 
300 -283.08 -282.77 -282.38 -282.00 -281.62 -280.86 -280.09 -279.33 
350 -284.84 -284.59 -284.21 -283.82 -283.44 -282.68 -281.92 -281.15 
400 -286.56 -286.18 -285.80 -285.42 -284.65 -283.89 -283.12 
450 -288.68 -288.30 -287.92 -287.54 -286.77 -286.01 -285.25 
500 -290.95 -290.57 -290.18 , -289.80 -289.04 -288.27 -287.51 
550 -293.36 -292.97 -292.59 -292.21 -291.45 -290.68 -289.92 
600 -295.90 -295.52 -295.14 -294.76 -294.00 -293.23 -292.47 
700 -301.41 -301.03 -300.65 -300.27 -299.50 -298.74 -297.98 
800 -307.46 -307.08 -306.70 -306.32 -305.55 -304.79 -304.02 
900 -314.04 -313.65 -313.27 -312.89 -312.13 -311.36 -310.60 

1000 -321.13 -320.74 -320.36 -319.98 -319.22 -318.45 -317.69 

Jadeite 

25 -682.07 -681.35 -680.63 -679.91 -679.19 -677.74 -676.30 -674.85 
50 -682.91 -682.19 -681.47 -680.74 -680.02 -678.58 -677.14 -675.69 
75 -683.82 -683.10 -682.38 -681.66 -680.94 -679.49 -678.05 -676.61 

100 -684.82 -684.09 -683.37 -682.65 -681.93 -680.49 -679.04 -677.60 
125 -685.88 -685.16 -684.44 -683.72 -682.99 -681.55 -680.11 -678.66 
150 -687.0) -686.30 -685.57 -684.85 -684.13 -682.69 -681.24 -679.80 
175 -688.21 -687.50 -686.78 -686.06 -685.34 -683.89 -682.45 -681.00 
200 -689.47 -688.77 -688.05 -687.33 -686.61 -685.16 -683.72 -682.27 
225 -690.79 -690.11 -689.38 -688.66 -687.94 -686.50 -685.05 -683.61 
250 -692.17 -691.50 -690.78 -690.06 -689.34 -687.89 -686.45 -685.01 
300 -695.07 -694.47 -693.75 -693.03 -692.30 -690.86 -689.42 -687.97 
350 -698.14 -697.66 -696.94 -696.22 -695.50 -694.05 -692.61 -691.16 
400 -701.06 -700.34 -699.62 -698.90 -697.45 -696.01 -694.57 
450 -704.66 -703.94 -703.22 -702.50 -701.05 -699.61 -698.16 
500 -708.45 -707.73 -707.00 -706.28 -704.84 -703.39 -701.95 
550 -712.41 -711.69 -710.97 -710.25 -708.80 -707.36 -705.91 
600 -716.54 -715.82 -715.10 -714.38 -712.94 -7] 1.49 -710.05 
700 -725.29 -724.57 -723.85 -723.13 -721.68 -720.24 -718.80 
800 -734.64 -733.91 -733.19 -732.47 -731.03 -729.58 -728.14 
900 -744.53 -743.81 -743.09 -742.37 -740.92 -739.48 -738.04 

1000 -754.95 -754.23 -753.50 -752.78 -751.34 -749.90 -748.45 

K.Feldspar 

25 -897.07 -895.77 -894.47 -893.16 -891.86 -889.26 -886.66 -884.06 
50 -898.39 -897.09 -895.79 -894.49 -893.19 -890.59 -887.98 -885.38 
75 -899.81 -898.51 -897.21 -895.91 -894.61 -892.01 -889.40 -886.80 

100 -901.33 -900.03 -898.73 -897.43 -896.12 -893.52 -890.92 -888.32 
125 -902.93 -901.64 -900.34 -899.04 -897.74 -895.13 -892.53 -889.93 
150 -904.63 -903.34 -902.04 -900.74 -899.44 -896.84 -894.24 -891.63 
175 -906.42 -905.14 -903.84 -902.54 -901.24 -898.63 -896.03 -893.43 
200 -908.28 -907.02 -905.72 -904.42 -903.12 -900.52 -897.92 -895.31 
225 -910.23 -908.99 -907.69 -906.39 -905.09 -902.49 -899.89 -897.28 

.I Phv~. Chem. Ref. Data. Vol. 24. No.4, 1995 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of formation (in kcal/mol) of 22 minerals as a function of temperature and pressure (se( 
text) - Continued 

Pressure, kbar 
T, Co Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

K-Feldspar - Continued 

250 -912.25 -911.05 -909.75 -908.45 -907.15 -904.54 -901.94 -899.34 
300 -916.48 -915.40 -914.10 -912.80 -911.49 -908.89 -906.29 -903.69 
350 -920.92 -920.05 -918.75 -917.45 -916.15 -913.55 -910.94 -908.34 
400 -924.99 -923.69 -922.39 -921.09 -918.49 -915.89 -913.28 
450 -930.21 -928.91 -927.61 -926.30 -923.70 -921.10 -918.50 
500 -935.68 -934.38 -933.07 -931.77 -929.17 -926.57 -923.97 
550 -941.39 -940.09 -938.79 -937.48 -934.88 -932.28 -929.68 
600 -947.33 -946.03 -944.73 -943.43 -940.82 -938.22 -935.62 
700 -959.86 -958.56 -957.26 -955.96 -953.35 -950.75 -948.15 
800 -973.19 -971.89 -970.59 -969.28 -966.68 -964.08 -961.48 
900 -987.25 -985.95 -984.65 -983.35 -980.74 -978.14 -975.54 

1000 -1001.99 -1000.69 -999.39 -998.09 -995.49 -992.88 -990.28 

Kalsilite 

25 -482.98 -482.27 -481.55 -480.83 -480.12 -478.69 -477.26 -475.82 
50 -483.81 -483.09 -482.38 -481.66 -480.94 -479.51 -478.08 -476.65 
75 -484.69 -483.98 -483.26 -482.54 -481.83 -480.40 -478.97 -477.53 

100 -485.63 -484.92 -484.20 -483.48 -482.77 -481.34 -479.90 -478.47 
125 -486.62 -485.91 -485.19 -484.48 -483.76 -482.33 -480.90 -479.47 
150 -487.66 -486.95 -486.24 -485.52 -484.81 -483.37 -481.94 -480.51 
175 -488.75 -488.05 -487.33 -486.62 -485.90 -484.47 -483.04 -481.61 
200 -489.89 -489.19 -488.48 -487.76 -487.04 -485.61 -484.18 -482.75 
225 -491.06 -490.38 -489.67 -488.95 -488.23 -486.80 -485.37 -483.94 
250 -492.28 -491.62 -490.90 -490.19 -489.47 -488.04 -486.61 -485.18 
300 -494.81 -494.22 -493.50 -492.79 -492.07 -490.64 -489.21 -487.78 
350 -497.46 -496.98 -496.27 -495.55 -494.83 -493.40 -491.97 -490.54 
400 -499.90 -499.19 -498.47 -497.75 -496.32 -494.89 -493.46 
450 -502.97 -502.26 -501.54 -500.82 -499.39 -497.96 -496.53 
500 -506.18 -505.47 -504.75 -504.03 -502.60 -501.17 -499.74 
550 -509.53 -508.82 -508.10 -507.38 -505.95 -504.52 -503.09 
600 -513.02 -512.30 -511.59 -510.87 -509.44 -508.01 -506.58 
700 -520.35 -519.63 -518.91 -518.20 -516.77 -515.34 -513.90 
800 -528.11 -527.40 -526.68 -525.97 -524.53 -523.10 -521.67 
900 -536.28 -535.56 -534.85 -534.13 -532.70 -531.27 -529.84 

1000 -544.80 -544.09 -543.37 -542.66 -541.22 -539.79 -538.36 

Kaolinite 

25 -908.50 -907.31 -906.12 -904.93 -903.74 -901.37 -898.99 -896.61 
50 -909.76 -908.57 -907.39 -906.20 -905.01 -902.63 -900.25 -897.87 
75 -911.15 -909.96 -908.77 -907.58 -906.39 -904.01 -901.63 -899.25 

100 -912.64 -911.46 -910.27 -909.08 -907.89 -905.51 -903.13 -900.75 
125 -914.26 -913.07 -911.88 -910.69 -909.50 -907.12 -904.75 -902.37 
150 -915.97 -914.80 -913.61 -912.42 -911.23 -908.85 -906.47 -904.09 

175 -917.80 -916.63 -915.44 -914.25 -913.06 -910.68 -908.30 -905.92 

200 -919.72 -918.56 -917.37 -916.18 -915.00 -912.62 -910.24 -907.86 

225 -921.73 -920.60 -919.41 -918.22 -917.03 -914.65 -912.27 -909.90 
250 -923.83 -922.74 -921.55 -920.36 -919.17 -916.79 -914.41 -912.03 
300 -928.28 -927.29 -926.10 -924.91 -923.72 -921.34 -918.96 -916.59 

350 -933.00 -932.21 -931.02 -929.83 -928.64 -926.26 -923.88 -921.50 

400 -937.47 -936.28 -935.09 -933.90 -931.53 -929.15 -926.77 

450 ..... 943.07 -941.88 -940.69 -939.50 -937.12 -934.74 -932.36 
500 -948.98 -947.79 -946.60 -945.41 -943.04 -940.66 -938.28 

550 -955.20 -954.01 -952.82 -951.64 -949.26 -946.88 -944.50 

600 -961.72 -960.53 -959.34 -958.15 -955.77 -953.39 -951.02 

700 -975.61 -974.42 -973.23 -972.04 -969.66 -967.28 -964.90 

800 -990.58 -989.39 -988.20 -987.01 -984.63 -982.25 -979.87 

900 -1006.57 -1005.39 -1004.20 -1003.01 -1000.63 -998.25 -995.87 

1000 -1023.56 -1022.37 -1021.18 -1019.99 -1017.61 -}015.23 -1012.85 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of formation (in kcal/mol) of 22 minerals as a function of temperature and pressure (see 
text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Kyanite 

25 -583.88 -583.36 -582.83 -582.30 .-:-581.78 . -580.72 -579.67 -578.61 
50 -584.41 -583.89 -583.36 -582.83 -582.31 -581.25 -580.20 -579.14 
75 -585.00 -584.48 -583.95 -583.42 -582.90 -581.84 -580.79 -579.73 

100 -585.65 -585.13 -584.60 -584.07 -583.55 -582.49 -581.44 -580.39 
125 -586.36 -585.84 -585.31 -584.78 -584.25 -583.20 -582.15 -581.09 
150 -587.12 -586.60 -586.07 -585.55 -585.02 -583.97 -582.91 -581.86 
175 -587.94 -587.42 -586.89 -586.37 -585.84 -584.79 -583.73 -582.68 
200 -588.80 -588.29 -587.77 -587.24 -586.71 -585.66 -584.60 -583.55 
225 -589.72 -589.22 -588.69 -588.16 -587.64 -586.58 -585.53 -584.47 
250 -590.67 -590.19 -589.66 -589.14 -588.61 -587.56 -586.50 -585.45 
300 -592.72 -592.28 -591.75 -591.23 -590.70 ,..-589.65 -588.59 -587.54 
350 -594.90 -594.55 -594.02 -593.50 -592.97 -591.92 -590.86 -589.81 
400 -596.99 -596.46 -595.94 -595.41 -594.36 -593.30 -592.25 
450 -599.59 -599.06 -598.54 -598.01 -596.96 -595.90 -594.85 
500 -602.34 -601.82 -601.29 -600.76 -599.71 -598.66 -597.60 
550 -605.24 -604.71 -604.19 -603.66 -602.61 -601.55 -600.50 . 
600 -608.27 -607.75 -607.22 -606.69 -605.64 -604.59 -603.53 
700 -614.73 -614.20 -613.67 -613.15 -612.09 -611.04 -609.98 
800 -621.66 -621.13 -620.61 -620.08 -619.03 -617.97 -616.92 
900 -629.04 -628.51 -627.98 -627.46 -626.40 -625.35 -624.30 

1000 -636.83 -636.30 -635.78 -635.25 -634.19 -633.14 -632.09 

Microcline, Maximum 

25 -897.07 -895.77 -894.47 -893.17 -891.87 -889.27 -886.67 -884.07 
50 -898.40 -897.10 -895.80 -894.50 -893.20 -890.60 -888.00 -885.40 
75 ;"'899.82 -898.53 -897.23 -895.93 -894.63 -892.03 -889.43 -886.83 

100 -901.35 -900.05 -898.75 -897.45 -896.15 -893.55 -890.95 -888.36 
125 -902.97 -901.67 -900.37 -899.07 -897.77 -895.17 -892.58 -889.98 
150 -904.67 -903.38 -902.08 -900.78 -899.49 -896.89 -894.29 -891.69 
175 -906.46 -905.18 -903.88 -902.59 -901.29 -898.69 -896.09 -893.49 
200 -908.33 -907.07 -905.77 -904.47 -903.17 -900.57 -897.97 -895.37 
225 -910.27 -909.04 -907.74 -906.44 -905.14 -902.54 -899.94 -897.34 
250 -912.28 -911.08 -909.79 -908.49 -907.19 -904.59 -901.99 -899.39 
300 -916.48 -915.41 -914.11 -912.81 -911.51 -908.91 -906.31 -903.71 
350 -920.89 -920.02 -918.72 -917.42 -916.12 -913.52 -910.92 '-908.32 
400 -924.90 -923.60 -922.30 -921.00 -918.,40 -915.80 -913.20 
450 -930.04 -928.74 -927.44 -926.14 -923.54 -920.94 -918.34 
500 -935.42 -934.12 -932.82 -931.52 -928.92 -926.32 -923.72 
550 -941.03 -939.73 -938.43 -937.13 -934.53 -931.93 -929.33 
600 -946.85 -945.55 -944.25 -942.95 -940.35 -937.76 -935.16 
700 -959.12 -957.82 -956.53 -955.23 -952.63 -950.03 -947.43 
800 -972.16 -970.86 -969.56 -968.26 -965.67 -963.07 -960.47 
900 -985.91 -984.61 -983.31 -982.01 -979.41 -976.82 -974.22 

1000 -1000.33 -999.03 -997.73 -996.43 -993.83 -991.23 -988.63 

Muscovite 

25 -1340.32 -1338.64 -1336.96 1335.28 1333.59 -1330.23 -1326.86 -1323.50 
50 -1342.12 -1340.44 -1338.76 -1337.08 -1335.39 -1332.03 -1328.66 -1325.30 
75 -1344.08 -1342.40 -1340.72 -1339.04 -1337.35 -1333.99 -1330.62 -1327.26 

100 -1346.19 -1344.52 1342.83 -1341.15 1339.47 1336.10 -1332.73 -1329.37 
125 -1348.45 -1346.78 -1345.09 -1343.41 -1341.73 -1338.36 -1335.00 -1331.63 
150 -1350.85 -1349.18 -1347.50 -1345.82 -1344.14 -1340.77 -1337.40 -1334.04 
175 -1353.38 -1351.73 -1350.05 -1348.36 -1346.68 -1343.32 -1339.95 -1336.58 
200 -1356.04 -1354.41 -1352.73 -1351.05 -1349.36 -1346.00 -1342.63 -1339.27 
225 -1358.82 -1357.23 -1355.54 -1353.86 -1352.18 -1348.81 -1345.45 -1342.08 
250 -1361.72 -1360.17 -1358.48 -1356.80 -1355.12 -1351.75 -1348.39 -1345.02 
300 -1367.81 -1366.42 -1364.74 -1363.05 -1361.37 -1358.01 -1354.64 -1351.27 
350 -1374.27 -1373.14 -1371.46 -1369.77 -1368.09 -1364.73 -1361.36 -1357.99 
400 -1380.30 -1378.62 -1376.94 -]375.26 -1371.89 -1368.52 -1365.16 
450 -1387.89 -1386.20 -1384.52 1382.84 -1379.47 -1376.11 -1372.74 
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TABLE. 3. Calculated apparent standard molal Gibbs free energies of fonnalion (in kcallmoJ) of 22 minerals as a function of temperature and pressure (see 
text) ~ Continued 

Pressure, kbar 
T, "'C Sat. O.S 1.0 1.5 2.0 3.0 4.0 5.0 

Muscovite - Continued 

500 - 1395.87 1394.18 -1392.50 1390.82 - 1387.45 -1384.09 1380.72 
550 -1404.22 -1402.54 -1400.86 1399.17 -1395.81 -1392.44 -1389.08 
600 -1412.94 -1411.25 -}409.57 -1407.89 -14()4.52 -1401.16 -1397.79 
700 -1431.37 -1429.69 -1428.01 -1426.32 -1422.96 -1419.59 -1416.23 
800 -14~1.06 -1449.35 -1447.69 -1446.0] -1442.6:5 -1439.28 -143'.92 
900 -1471.90 -1470.22 1468.54 -1466.85 -1463.49 - 1460.12 -1456.76 

1000 -1493.81 -]492.13 -1490.45 -1488.77 -1485.40 - 1482.03 -1478.67 

Nepheline 

25 -475.50 -474.85 -474.20 -473.56 -472.91 -471.62 -470.32 -469.03 
50 -476.27 -475.63 -474.98 -474.33 -473.68 -472.39 -471.09 -469.80 
75 -477.11 -476.46 -475.81 -475.16 -47452 -473.22 -471.93 -470.63 

100 -478.00 -477.35 -416.70 -476.06 -475.41 -474.11 -412.82 -471.53 
125 -478.94 -478.30 -477.65 -477.00 -476.36 -475.06 -473.77 -472.47 
150 -479.94 -479.30 -478.65 -478.00 -477.36 -476.06 -474.77 -473.47 
175 -480.98 -480.35 -479.70 -479.05 -418.41 -477.11 -475.82 -474.52 
200 -482.07 -481.45 -480.80 -480.15 -479.51 -478.21 -476.92 -475.62 
225 -483.21 -482.59 -481.95 -481.30 -480.65 -479.36 -478.06 -476.77 
250 -484.38 -483.79 -483.14 -482.49 -481.85 -480.55 -479.26 -477.96 
300 -486.84 -486.30 -485.65 -485.01 -484.36 -483.06 -481.77 -480.48 
350 -489.41 -488.98 -488.33 -487.68 -487.04 -485.74 -484.45 -483.15 
400 -491.81 -491.16 -490.51 -489.87 -488.57 -487.28 -485.98 
450 -494.78 -494.14 -493.49 -492.84 -491.5~ -490.25 -488.96 
500 -497.89 -497.25 -496.60 -495.9S -494.66 -493.36 -492.07 
':;50 -501.13 -500.-'18 --199.84 -1\99.19 --197.89 --'196.60 -495.30 
600 -504.49 -503.84 -503.20 -502.55 -501.25 -499.96 -498.66 
700 -5ILS'5 -510.91 -510.26 -509.61 -508.32 -507.02 -505.73 
800 -5J9.04 -518.40 -517.75 -517.10 -515.81 -514.51 -513.22 
900 -526.93 -526.28 -525.63 -524.98 -523.69 -522.39 -521.10 

1000 -535.17 -534.53 -533.88 -533.23 -531.94 -530.64 -529.35 

Paragonite 

25 -1331.65 -1330.07 -1328.49 -1326.90 -1325.32 -1322.15 -1318.98 -1315.81 
50 -1333.39 -1331.81 -1330.22 1328.64 -1327.05 -1323.89 -1320.72 -1317.55 
75 1335.28 1333.70 -1332.11 -1330.53 1328.95 -1325.78 1322.61 -1319.44 

100 -1337.32 - 1335.74 -1334.16 -1332.57 -1330.99 -1327.82 -1324.66 -1321.49 
125 -1339.51 -1337.94 -1336.35 -1334.77 -1333.18 -1330.02 -1326.85 -1323.68 
150 -1341.84 -1340.27 -1338.69 -1337.10 -1335.52 -1332.35 -1329.18 -1326.02 
175 -1344.30 -1342.74 -134J.l6 -1339.57 -1337.99 -1334.82 -1331.66 -1328.49 
200 -1346.88 -1345.35 -1343.76 -1342.18 -1340.60 -1337.43 -1334.26 -1331.09 
225 -1349.58 -1348.08 -1346.50 -}344.91 -1343.33 -1340.16 -1336.99 -1333.83 
250 -1352.40 -1350.94 -1349.36 -1347.77 -1346.19 -1343.02 -1339.85 -1336.69 
300 -1358.33 -1357.02 -1355.44 -1353.85 -1352.27 -1349.10 -1345.93 -1342.77 
350 -1364.62 -1363.56 - 1361.97 - ]360.39 -1358.81 -1355.64 -1352.41 -1349.30 
400 -1370.53 -1368.94 -1367.36 -1365.78 -1362.61 -1359.44 -1356.27 
450 -1377.91 -1376.33 -1374.74 1373.16 -1369.99 -1366.82 -1363.66 
500 -1385.68 -1384.10 -1382.52 -1380.93 1377.77 -1374.60 -1371.43 
550 -1393.83 -1392.25 -1390.67 -1389.08 -1385.92 -1382.75 -1379.58 
600 -1402.35 -1400.76 -1399.18 -1397.60 -1394.43 -1391.26 -1388.09 
700 -1420.40 -14]8.82 -1417.23 -1415.65 -1412.48 -1409.32 -1406.15 
800 -1439.76 -1438.18 -1436.59 -1435.01 -1431.84 -1428.67 -1425.50 
900 -1460.34 1458.75 1457.17 -1455.59 -1452.42 -1449.25 -1446.08 

1000 1482.07 -1480.49 -1478.91 -1477.32 -1474.16 -1410.99 1467.82 

PyrophyUite 

25 -1259.02 -1257.50 -1255.97 -1254.44 -1252.91 -1249.86 -]246.80 -1243.75 
SO -1260.53 -1259.00 -1257.47 -1255.94 1254.42 -1251.36 -1248.31 -1245.25 
75 -1262.17 -1260.65 -1259.12 -1257.59 -1256.06 -1253.01 -1249.95 -1246.90 

]00 -1263.96 -1262.43 -1260.90 -1259.38 -1257.85 -1254.79 -1251.74 -1248.68 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of formation (in kcal/mol) of 22 minerals as a function of temperature and pressure (see 

text) - Continued 

T,OC Sat. 

125 -1265.87 
150 -1267.92 
175 - 1270.08 

200 - 1272.36 
225 -1274.76 
250 - 1277 .25 
300 - 1282.51 
350 - 1288.10 
400 
450 
~oo 

550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 

200 
225 
250 
300 
350 
400 
450 
500 

550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 

350 
400 
450 
500 
550 
600 
700 

-204.65 
-204.90 
-205.18 
-205.49 
-205.81 
-206.15 
-206.51 

-206.88 
-207.28 
-207.68 
-208.54 
-209.45 

-895.43 
-896.85 
-898.36 

-899.97 
-901.67 
-903.46 
-905.33 
-907.29 
-909.31 
-'911.41 
-91~.78 

-920.36 

0.5 

-1264.35 
-1266.40 
-1268.58 

-1270.89 
-1273.31 
-1275.84 
-1281.25 
-1287.08 
-1293.31 
-1299.93 
-1306.92 

-1314.26 
-1321.94 
-1338.28 
-1355.85 
-1374.59 
-1394.44 

-204.38 
-204.63 
-204.91 
-205.21 
-205.54 
-205.88 
-206.24 

-206.62 
-207.02 
-207.43 
-208.32 
-209.27 
-210.28 
-211.35 
-212.48 

-213.67 
-214.91 
-217.56 
-220.37 
-223.34 
-226.46 

-894.13 
-895.54 
-897.06 

-898.67 
-900.37 
-902.17 
-904.06 
-906.03 
-908.08 
-910.21 
-914.70 

-919.48 
-924.54 
-929.84 
-935.39 
-941.17 
-947.17 
-959.78 

1.0 

-1262.82 
-1264.88 
-- 1267.06 

-1269.36 
-1271.78 
-1274.31 
-1279.72 
-1285.55 
-1291.79 
-1298.41 
-1305.39 

-1312.73 
-1320.42 
-1336.75 
-1354.32 
-1373.06 
-1392.91 

-204.10 
-204.36 
-204.64 
-204.94 
-205.26 
-205.60 
-205.96 

-206.34 
-206.74 
-207.16 
-208.04 
-208.99 
-210.00 
-211.07 
-212.20 

-213.39 
-214.62 
-217.27 
-220.09 
-223.06 
-226.17 

-892.83 
-894.24 
-89:5.7:5 

-897.36 
-899.07 
-900.87 
-902.75 
-904.72 
-906.78 
-908.91 
-~13.40 

-918.18 
-923.23 
-928.54 
-934.09 
-939.87 
-945.87 
-958.48 

Pressure, kbar 
1.5 - 2.0 

Pyropbyllite - Continued 

-1261.30 
-1263.35 

1265.53 

-1267.83 
-1270.25 
-1272.79 
-1278.19 
-1284.02 
-1290.26 
-1296.88 
-1303.87 

-1311.21 
-1318.89 
-1335.23 
-1352.80 
-1371.53 
-1391.38 

Quartz 

-203.83 
-204.09 
-204.37 
-204.67 
-204.99 
-205.33 
-205.69 

-206.07 
-206.47 
-206.88 
-207.77 
-208.71 
-209.73 
-210.80 
-211.93 

-213.11 
-214.35 
-216.99 
-219.81 
-222.78 
-225.89 

-1259.77 
-1261.82 

1264.00 

-1266.30 
-1268.72 
-1271.26 
-1276.67 
-1282.50 
-1288.73 
-1295.35 
-1302.34 

-1309.68 
-1317.36 
-1333.70 
-1351.27 
-1370.01 
-1389.85 

-203.56 
-203.82 
-204.10 
-204.40 
-204.72 
-205.06 
-20:1.42 

-205.80 
-206.20 
-206.61 
-207.49 
-208.44 
-209.45 
-210.52 
-211.65 

-212.83 
-214.07 
-216.71 
-219.52 
-222.49 
-225.61 

Sanidine, Higb 

-891.52 
-892.94 
-894.4:5 

-896.06 
-897.77 
-899.56 
-901.45 
-903.42 
-905.47 
-907.61 
-~12.lU 

,-916.88 
-921.93 
-927.24 
-932.79 
-938.57 
-944.56 
-957.17 

-890.22 
-891.63 
-893.1:> 

-894.76 
-896.46 
-898.26 
-900.15 
-902.12 
-904.17 
-906.30 
~~lU.~U 

-915.58 
-920.63 
-925.94 
-931.48 
-937.26 
-943.26 
-955.87 

3.0 

-1256.71 
-1258.77 

1260.95 

-1263.25 
-1265.67 
-1268.20 
-1273.61 
-1279.44 
-1285.68 
-1292.30 
-1299.28 

-1306.62 
-1314.31 
-1330.64 
-1348.21 
-1366.95 
-1386.80 

-203.03 
-203.28 
-203.56 
-203.86 
-204.18 
-204.52 
-204.88 

-205.25 
-205.65 
-206.06 
-206.94 
-207.89 
-208.90 
-209.97 
-211.09 

-212.28 
-213.51 
-216.14 
-218.96 
-221.93 
-225.04 

-887.62 
-889.03 
-~~0.:>4 

-892.15 
-893.86 
-895.66 
-897.54 
-899.51 
-901.56 
-903.70 
-~U~.l~ 

-912.97 
-918.02 
-923.33 
-928.88 
-934.66 
-940.65 
-953.27 

4.0 

-1253.66 
-1255.71 
- 1257.89 

-1260.19 
"";1262.61 
-1265.15 
-1270.56 
-1276.39 
-1282.62 
-1289.24 
-1296.23 

-1303.57 
-1311.25 
-1327.59 
-1345.16 
-1363.90 
-1383.74 

-202.49 
-202.74 
-203.02 
-203.32 
-203.64 
-203.97 
-204.33 

-204.71 
-205.11 
-205.52 
-206.40 
-207.34 
-208.35 
-209.42 
-210.54 

-211.72 
-212.95 
-215.57 
-218.39 
-221.36 
-224.47 

-885.01 
-886.42 
-88".94 

-889.55 
-891.25 
-893.05 
-894.94 
-896.91 
-898.96 
-901.09 
-905.58 

-910.37 
-915.42 
-920.72 
-926.27 
-932.05 
-938.05 
-950.66 

5.0 

-1250.60 
-1252.66 
-1254.84 

-1257.14 
-1259.56 
-1262.09 
-1267.50 
-1273.33 
-1279.57 
-1286.19 
-1293.17 

-1300.51 
-1308.20 
-1324.53 
-1342.10 
-1360.84 
-1380.69 

-201.95 
-202.20 
-202.48 
-202.78 
-203.10 
-203.43 
-203.79 

-204.17 
-204.56 
-204.98 
-205.85 
-206.79 
-207.80 
-208.87 
-209.99 

-211.17 
-212.40 
-215.01 
-217.82 
-220.79 
-223.91 

-882.40 
-883.82 
-88:>.33 

-886.94 
-888.65 
-890.45 
-892.33 
-894.30 
-896.35 
-898.49 
-902.98 

-907.76 
-912.81 
-918.12 
-923.67 
-929.45 
-935.44 
-948.06 

.1 Phv~. ChAm. RAf. Data. Vol. 24. No.4. 1995 
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TABLE 3. Calculated apparent standard molal Gibbs free energies of fonnation (in kcal/mol) of 22 minerals as a function of temperature and pressure (see 
text) - Continued 

Pressure, kbar 
T,oC Sat. 0.5 1.0 1.5 2.0 3.0 4.0 5.0 

Sanidine, High - Continued 

800 -973.16 -971.86 -970.55 -969.25 -966.65 -964.04 -961.43 
900 -987.25 -985.95 -984.64 -983.34 980.73 -978.13 -975_52 

1000 -1002.00 -1000.70 -999.40 -998.09 -995.49 -992.88 -990.28 

SnIimanite 

25 -583.02 -582.42 -581.83 -581.23 -580.63 -579.44 -578.25 -577.05 
50 -583.63 -583.03 -582.43 -581.84 -581.24 -580.05 -578.86 -577.66 
75 -584.30 -583.70 -583.10 -582.51 -581.91 -580.72 -579.53 -578.33 

100 -.5~.5.02 -~84.43 -.583.83 583.24 -582.64 -5&L45 -580.25 -579.06 
125 -585.81 -585.21 -584.62 -584.02 -583.42 -582.23 -581.04 -579.85 
150 -586.65 -586.06 -585.46 -584.86 -584.27 -583.07 -581.88 -580.69 
175 -587.54 -586.95 -586.35 -585.76 -585.16 -583.97 -582.78 -581.58 
200 -588.48 -587.90 -587.30 -586.71 -586.11 -584.92 -583.72 -582.53 
225 -589.46 -588.90 -588.30 -587.71 -587.11 -585.92 -584.72 -583.53 
250 -590.49 -589.95 -589.35 -588.75 -588.16 -586.96 -585.77 -584.58 
300 -592.68 -592.18 -591.59 -590.99 -590.39 -589.20 -588.01 -586.81 
350 -594.99 ~594.S9 -594.00 -593_40 -592.81 -591.61 -590.42 -589.23 
400 -597.18 -596.58 -595.98 -595.39 -594.19 -593.00 -591.81 
450 -599.91 -599.32 -598.72 -598.12 -596.93 -595.74 -594.55 
500 -602.80 -602.20 -601.61 -601.01 -599.82 -598.63 -597.43 
550 -605.83 -605.23 -604.64 -604.04 -602.85 -601.66 -600.46 
600 -608.99 -608.40 -607.80 -607.21 -606.01 -604.82 -603.63 
700 -615.70 -615.11 -614.51 -613.91 -612.72 -611.53 -610.34 
800 -622.88 -622.29 -621.69 -621.10 -619.90 -618.71 -6]7.52 
900 -630.50 -629.91 -629.31 -628.71 -627.52 -626.33 -625.14 

1000 -638.53 -637.93 -637.34 -636.74 -635.55 -634.36 -633.16 



25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 
350 
400 

450 
500 
550 
600 
700 
800 
900 

1000 

25 
50 
75 

100 
125 
150 
175 
200 

225 
250 
300 
:350 

400 
450 
500 
550 

600 
700 
800 
900 

1000 

GIBBS FREE ENERGIES OF FORMATION OF AQUEOUS SPECIES 

TABLE 4. Calculated apparent standard molal Gibbs free energies (in kcalimol) of 18 gases as a function of temperature (see text) 

Ar 

0.00 
-0.93 
-1.87 
-2.82 
-3.78 
-4.74 
-5.71 
-6.69 
-7.68 
-8.67 

-10.67 
-12.70 
-14.74 
-16.80 
-18.88 
-20.97 
-23.08 
-27.35 
-31.66 
-36.02 
-40.42 

Kr 

0.00 
-0.99 
-1.98 
-2.98 
-4.00 
-5.02 
-6.04 

7.08 

-8.12 
-9.17 

-11.28 
-13.41 

-15.57 
-17.74 
-19.93 
-22.13 

-24.35 
-28.84 
-33.37 
-37.95 

-42.57 

-12.12 
-13.24 
-14.38 
-15.54 
-16.71 
-17.90 
-19.10 
-20.32 
-21.55 
-22.79 
-25.33 
-27.91 
-30.55 
-33.23 
-35.96 
-38.74 
-41.57 
-47.35 
-53.30 
.,....59.42 
-65.71 

0.00 
-1.15 
-2.32 
-3.50 
-4.69 
-5.89 
-7.10 

8.:32 
-9.55 

- 10.79 
-13.30 

15.84 

-18.41 
-21.00 
-23.62 
-26.27 

-28.94 
-34.34 
-39.82 
-45.37 

-50.99 

16.28 
14.96 
13.63 
12.29 
10.94 
9.58 
8.20 
6.82 
5.43 
4.02 
1.19 

-1.68 
-4.58 
-7.50 

-10.46 
-]3.44 
-16.45 
-22.53 
-28.70 
-34.94 
-41.26 

-3.93 
-5.09 
-6.27 
-7.46 
-8.66 
-9.89 

-11.12 
12.37 

-13.63 
-14.91 
-17.49 
-20.12 

-22.79 
-25.51 
-28.26 
-31.0.5 

-33.88 
-39.64 
-45.53 
-.51.55 

-57.69 

CO 

-32.78 
-33.97 
-35.17 
-36.39 
-37.61 
-38.85 
-40.10 
-41.36 
-42.63 
-43.90 
-46.48 
-49.09 
-51.73 
-54.40 
-57.09 
-59.81 
-62.55 
-68.10 
-73.73 
-79.43 
-85.20 

Ne 

0.00 
-0.88 
-1.77 
-2.67 
-3.57 
-4.49 
-5.41 
-v.34 

-7.27 
-8.21 

-10.11 
-12.03 

-13.98 
-15.94 
-17.91 
-19.91 

-21.91 
-25.97 
-30.08 
-34.24 

-38.44 

Gases 

-94.25 
-95.54 
-96.84 
-98.17 
-99.50 

-100.86 
-102.23 
-103.61 
-105.01 
- 106.42 
-109.28 
-112.19 
-115.15 
-118.15 
-121.18 
-124.26 
-127.38 
-133.71 
-140.16 
-146.74 
-153.42 

0.00 
-1.23 
-2.48 
-3.74 
-5.01 
-6.29 
-7.59 
-8.89 

-10.21 
-11.53 
-14.20 
-16.91 

-19.65 
-22.42 
-2S.21 
-28.03 

-30.87 
-36.63 
-42.46 
-48.38 

-54.36 

0.00 
-0.79 
-1.59 
-2.40 
-3.23 
-4.06 
-4.91 
-5.77 
-6.63 
-7.50 
-9.28 

-11.08 
-12.91 
-14.77 
-16.65 
-18.56 
-20.48 
-24.40 
-28.39 
-32.45 
-36.57 

Rn 

0.00 
-1.06 
-2.13 
-3.20 
-4.29 
-5.38 
-6.48 
-7.59 

-8.70 
-9.82 

-12.08 
-14.36 

-16.66 
-18.97 
-21.31 
-23.66 

-26.02 
-30.80 
-35.62 
-40.49 

-4S.40 

-54.53 
-55.65 
-56.80 
-58.11 
-59.29 
-60.48 
-61.68 
-62.90 
-64.12 
-65.36 
-67.87 
-70.41 
-72.99 
-75.60 
-78.25 
-80.92 
-83.62 
-89.10 
-94.69 

-100.37 
-106.13 

18.95 
17.58 
16.19 
14.79 
13.38 
11.95 
10.S1 
9.06 

7.60 
6.12 
3.1S 
0.13 

-2.92 
-6.00 
-9.11 

-12.24 

-IS.41 
-2l.81 
-28.31 
-.34.88 

-41.54 

-8.02 
-9.26 

-10.51 
-11.78 
-13.07 
-14.36 
-15.67 
-17.00 
-18.33 
-19.68 
-22.40 
-25.17 
-27.97 
-30.81 
-33.69 
-36.59 
-39.53 
-45.49 
-51.57 
-57.74 
-64.01 

-71.75 
-73.24 
-74.75 
-76.28 
-77.83 
-79.40 
-80.98 
-82.57 

-84.18 
-85.81 
-89.10 
-92.44 

-95.82 
-99.26 

-102.73 
-106.24 

-109.79 
-117.00 
-124.33 
-1.31.79 

-139.36 
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He 

0.00 
-0.76 
-1.53 
-2.30 
-3.09 
-3.88 
-4.68 
-5.49 
-6.31 
-7.13 
-8.79 

-10.47 
-12.17 
-13.89 
-15.62 
-17.37 
-19.14 
-22.72 
-26.35 
-30.02 
-33.74 

Xe 

0.00 
-1.02 
-2.05 
-3.08 
-4.13 
-5.18 
-6.25 
-7.31 

-8.39 
-9.47 

-11.65 
-13.85 

-16.07 
-18.31 
-20.56 
-22.84 

-25.12 
-29.74 
-34.41 
-.39.12 

-43.88 
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Organic species 

I-Butanamime 
I-Butanol 
I-Butene 
I-Butyne 
I-Heptanamine 
I-Heptanol 
I-Heptene 
I-Heptyne 
1-Hexanamine 
I-Hexanol 
I-Hexene 
I-Hexyne 
I-Octanamine 
I-Octanol 
I-Octene 
I-Octyne 
I-Pentanamine 
I-Pentanol 
I-Pentene 
I-Pentyne 
I-Propanamine 
I-Propanol 
I-Propene 
I-Propyne 
2-Butanone 
2-Heptanone 
2-Hexanone 
2-0ctanone 
2-Pentanone 
A -Aminobutyric Acid 
Acetate 
Acetic Acid 
Acetyl Chloride 
Acetone 
Alanine 
Asparagine 
Aspartic Acid 
Benzene 
Butanoate 
Butanoic Acid 
Dichloroacetate 
Dichloroacetic Acid 

Dichloroacetyl Chloride 
Ethanamine 
Ethane 
Ethanol 
Ethylbenzene 
Ethylene 
Ethyne 

OELKERS ET AL. 

TABLE 5. Chemical fonnulas of the 97 aqueous organic species considered in the present study 

FOI1l1ula Organic species 

CJI9NH2 Fonnaldehyde 
CJI90H Fonnate 
CJIs Fonnic Acid 
CJI6 Glutamic Acid 
C7H1SNH2 Glutamine 
C7H1SOH Glycine 
C7Hl4 Heptanoate 
C7H12 Heptanoic Acid 
C6Hl3NH2 Hexanoate 
C6Hl3OH Hexanoic Acid 
C6Hl2 Isoleucine 
C6HlO Leucine 
CsH17NH2 Methanamine 
CsH170H Methane 
CgH16 Methanol 
CSHl4 Methionine 
CSHllNH2 Monochloroacetate 
CsHIIOH Mnnn~hlnro::l~eti~ A~icl 

CSHIO Monochloroacetyl Chloride 
CsHs N-Butane 
C3H7NH2 N-Butylbenzene 
CqH,OH N-Hept::lne 
C3H6 N-Heptylbenzene 
C3H4 N-Hexane 
CJIsO N-Hexylbenzene 
C7Hl4O N-Octane 
C6Hl2O N-Octylbenzene 
CSHI60 N-Pentane 
CSHIOO N-Pentylbenzene 
CJI9N02 N-Propylbenzene 
CH3COO- Octanoate 
CH3COOH Octanoic Acid 
CH3COCl Pentanoate 
C3H6O Pentanoic Acid 
C3H7N02 Phenol 
CJIsN20 3 Phenylalanine 
CJI7N04 Propane 
C6H6 Propanoate 
C3H7COO- Propanoic Acid 
C3H7COOH Serine 
CHCI2COO- Threonine 
CHCl:zCOOH Toluene 
CHChCOCI Trichloroacetate 
C2HsNH2 Trichloroacetic Acid 
C2H6 Trichloroacetyl Chloride 
ClH;,OH Tryptophan 
C6HsC2HS Tyrosine 
C2H4 Valine 
C2H2 

Fonnula 

HCHO 
HCOO-
HCOOH 
CSH9N04 
CSH1oN203 
C2HsN02 
C6HI3COO-
C6Hl3COOH 
CSHllCOO-
CSH11COOH 
C6Hl3N02 
C~13N02 
CH3NH2 
CH4 

CH30H 
CSH11N02S 
CH2CICOO-
CH2CICOOH 
CH2ClCOCI 
CJIIO 
C6HsC4H9 
C7H\(, 
C6HsC7HlS 
C6Hl4 
C~sC6HI3 
CSHlS 
C~sCsH17 
CSHI2 
C6HsCsHII 
C6HsC3H7 
C7H1SCOO-
C7H1SCOOH 
CJI9COO-
CJI9COOH 
C6HsOH 
C9H11N02 
C3HS 

C2HsCOO-
C2HsCOOH 
C3H7N03 
CJI9N03 
CC#.5CH3 

CCbCOO-
CChCOOH 
CChCOCl 
CllHI2N20 2 

C9H11N03 

CSHll N02 
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TABLE 6. Index of the aqueous species considered in the present study and their references 

Species Reference Page Species Reference Page 

I-Butanamide SH2 1408 BOi SH] 1433 
I-Butanol SH2 1408 Ba+2 SHI 1433 
I-Butene SH2 1408 BaCO~ SSH 1433 
I-Butyne SH2 1409 BaC1+ SSH ]434 

I -Heptanamine SH2 1409 BaF' SSH 1434 
I-Heptanol SH2 1409 Be+2 SHI 1434 
I-Heptene SH2 1410 BeOi2 SHI 1435 
I-Heptyne SH2 1410 Br- SH1 1435 
I-Hexanamine SH2 1411 Bri SHI 1436 
I-Hexanol SH2 1411 BrO- SHI 1436 
I-Hexene SH2 1411 BrOi SHI 1436 
I-Hexyne SH2 1412 BrO; SH1 1437 
I-Octanamine SH2 1412 CN- SHI 1437 
lOctanol SH2 1413 COo S:M 1438 
I-Octene SH2 1413 CO~ SHS 1438 
I-Octyne SH2 1413 C032 SHI 1438 
l-Pentanamine SH2 1414 . Ca+2 SHI 1439 
I Pcntanol SH2 1414 Ca(CH.,COO/ SK 1439 
\-Pentene SH2 1414 Ca(CH3COO)2 SK 1440 
I-Pentyne SH2 1415 CaCO~ SSH 1440 
\ -Propanamine SH2 1415 CaCl+ SSH 1440 
I-Propanol SH2 1416 ran~ SSH 1441 
I-Propene SHZ 1416 CaHC03+ SSH 1441 
I-Propyne SH2 1416 CaF' SSH 1441 
2-Butanone SHZ 1417 CaSO~ SSH 1442 
?-H~ptHnone S:H2 1417 Cd+2 SHI 1442 
2-Hexanone SH2 1418 Ce+3 SHI 1443 
2-0ctanone SHZ 1418 CI- SHI 1443 
2-Pentanone SH2 1418 CIO- SHl 1443 
A -Aminobutyric Acid SH2 1419 CIOi' SHI 1444 
Acetate SH2 1419 CIOi SHI 1444 
Acetic Acid SHZ 1419 CIO; SHI 1445 
Acetone SH2 1420 Co+2 SHI 1445 
Acetyl Chloride HI 1420 Co+3 SHI 1445 
Alanine SH2 1421 CrO;2 SHI 1446 
Asparagine SH2 1421 Cr20-) 2 SHI 1446 
Aspartic Acid SH2 1421 Cs+ SHI 1446 
Ag+ SHI 1422 CsBro SSH 1447 
Ag+2 SHI 1422 CsCI° SSH 1447 
Ag(CH3COO)O SK 1423 Cslo SSH 1448 
Ag(CH3COO)i SK ]423 Cu+ SHI 1448 
Ag(C03)- SSH 1423 Cu+2 SHI 1448 
Ag(C0 3)i3 SSH 1424 Cu(CH3COO)O SK 1449 
AgCe SSH 1424 Cu(CH3COO)i SK 1449 
AgCE SSH 1424 CU(CH3COOt SK 1450 
AgCI3 2 SSH 1425 Cu(CH3COO)2' SK 1450 
AgC14 3 SSH 1425 Cu(CH3COO); SK 1450 
AgNO~ SSH 1426 Dichloroacetate HI 1451 
At3 PHI 1426 Dichloroacetic Acid HI 1451 
Al(CH3COOt2 1426 Dichloroacetyl Chloride HI 1451 
AI(CH3COO)i 1427 Dy+3 SHI 1452 
AlHO'2 PHI 1427 Ethanamine SH2 1452 
AI(OHt2 PHI 1428 Ethane SH2 1453 
Al(OH)i PHI 1428 Ethanol SH2 1453 
AIOi PHI 1428 Ethylbenzene SH2 1453 
Aro SHS 1429 Ethylene SH2 1454 
Au+ SHI 1429 Ethyne SH2 1454 
Au+3 

SHl 1429 Er+3 SHI 1455 
Au(CH3COOl SK 1430 Eu+2 SHI 1455 
Au(CH3COO)i SK 1430 Eu+3 SHl 1455 
Benzene SH2 1431 Fonnaldehyde ScS 1456 
Butanoate SH2 1431 Fonnate SH2 1456 
Butanoic Acid SH2 1431 Fonnie Acid SH2 1456 
BF; SHI 1432 F- SHI 1457 
B(OH)~ SHS 1432 Fe+2 SHI 1457 
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TABLE 6. Index of the aqueous species considered in the present study and their references - Continued 

Species Referenc~ Page Species Reference Page 

Fe+3 SHI 1458 KOHo PH3 1483 
Fe(CH3COOy> SK 1458 HSO; SSH 1483 
Fe(CH3COO)~ SK 1458 Kro SHS 1483 
FeCl+ SSH 1459 Leucine SH2 1484 
FeCI~ SSH 1459 La+3 SHI 1484 
Glutamic Acid SH2 1460 Li+ SHI 1485 
Glutamine SH2 1460 Li(CH3COO)O SK 1485 
Glycine SH2 1460 Li(CH3COO)i SK 1485 
Ga+3 SHI 1461 LiClo SSH 1486 
Gd+3 SHI 1461 Lu+3 SHI 1486 
Heptanoate SH2 1461 Methanamine SH2 1486 
Heptanoic Acid SH2 1462 Methane SH2 1487 
Hexanoate SH2 1462 Methanol SH2 1487 
Hexanoic Acid SH2 1463 Methionine SH2 1488 
H+ SHI 1463 Monochloroacetate HI 1488 
H~ SHS 1463 Monochloroacetic Acid HI 1488 
HAsO;2 SHI 1464 Monochloroacety) Chloride HI 1489 
H2As03 SHI 1464 Mg+2 SHI 1489 
H2AsO; SHI 1465 Mg(CH3COOt SK 1490 
HBro PH2 1465 Mg(CH3COO)~ SK 1490 
HCN° SM 1465 MgCm SSH 1490 
HC03 SHI 1466 MgCt SSH 1491 
HClo 

PH2 1466 MgF SSH 1491 
HCrO; SHI 1466 MgHC03" SSH 1491 
HF SHS 1467 Mn+2 SHI 1492 
HFi SHI 1467 Mnct SSH 1492 
HOi SHI 1468 MnO; SH1 1493 
HPO;2 SH1 1468 MnO;2 SSH 1493 
H2PO; SHI 1468 MnSm SSH 1493 
H2P20,2 SH} 1469 MoO;2 SHI }494 
H3PO~ SHS 1469 N-Butane SH2 1494 
H3P207" SHI 1470 N-Butylbenzene SH2 1495 
HS- SHI 1470 N-Heptane SH2 1495 
HS03" SHI 1470 N-Heptylbenzene SH2 1495 
HSO; SHI 1471 N-Hexane SH2 1496 
HSOs SHI 1471 N-Hexylbenzene SH2 1496 
H2So SHS 1471 N-Octane SH2 1496 
HSe- SHI 1472 N-Octylbenzene SH2 1497 
HSe03" SHI 1472 N-Pentane SH2 1497 
HSeO; SHI 1473 N-Pentylbenzene SH2 1498 
HSi03 SSH 1473 N-Propylbenzene SH2 1498 
HVO;2 SHI 1473 Nz SHS 1498 
H2VO; SH} 1474 NH~ SHS 1499 
Heo SHS 1474 NH~ SHI 1499 
Hg+2 SHI 1475 NOi SHI 1500 
Hg2+2 SHI 1475 NOi SH} 1500 
Hg(CH3COOt SK 1475 Na+ SHI 1500 
Hg(CH3COO)2 SK 1476 NaAIOz PHI ISO) 
H2(CH~COO); SK 1476 NaBro SSH 1501 
Ho+3 SHI 1476 Na(CH3COOt SK 1501 
Isoleucine SH2 1477 Na(CH3COO)i SK 1502 
r SHI 1477 NaClo SSH 1502 
I; SHI 1478 NaP' SSH 1503 
10- SHI 1478 NaHSi03 SSH 1503 
103 SHI 1478 Nae SSH 1503 
10i SHI 1479 NaOW PHI 1504 
In+3 SHI 1479 Nd+3 SHI 1504 
K+ SHI 1480 Neo SHS 1505 
KAlO: PH3 1480 Nt2 SHI 1505 
KBro SSH 1480 Ni(CH3COOr SK 1505 
K(CH3COOt SK 1481 Ni(CH3COO)z SK 1506 
K(CH3COO)i SK 1481 Ni(CH3COO)3 SK 1506 
KClo PH2 1481 NiCr' SSH 1506 
KHSO~ SSH 1482 Octanoate SH2 1507 
KTO SSH 14R? O('t~nnic Acid SH2 1507 
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TABLE 6. Index of the aqueous species considered in the present study and their references - Continued 

Species Reference Page Species Reference Page 

O2 SHS 1508 SrF'" SSH 1531 
OH- SHI 1508 Threonine SH2 1531 
Pentanoate SH2 1508 Trichloroacetate HI 1531 
Pentanoic Acid SH2 1509 Trichloroacetic Acid HI 1532 
Phenol SH2 1509 Trichloroacetyl Chloride HI 1532 
Phenylalanine SH2 1510 Toluene SH2 1533 
Propane SH2 1510 Tryptophan SH2 1533 
Propanoate SH2 1510 Tyrosine SH2 1533 
Propanoic Acid SH2 1511 Th+3 SHI 1534 
PO;3 SHI 1511 Tl+ SHI 1534 
Pb+2 SHI 1511 Tl+3 SHI 1535 
Pb(CH3COOt SK 1512 Tm+3 SHI 1535 
Pb(CH3COO)2 SK 1512 Valine SH2 1535 
PbCI+ SSH 1513 VO+2 SHI 1536 
PbCl2 SSH 1513 V02+ SHI 1536 
PbCI3" SSH 1513 WO;2 SHI 1536 
PbCI;2 SSH 1514 Xeo SHS 1537 
Pd+2 SHI 1514 y+3 SHI 1537 
PdCI+ SaS 1515 Yb+2 SHI 1538 
PdCl2 SaS ISIS Yb+3 SHI 1538 
PdCI; SaS ISIS Zn+2 SHI 1538 
PdCI;2 SaS 1516 Zn(CH3COOt SK 1539 
PdOH+ SaS 1516 Zn(CH3COO)2 SK 1539 
PdO° SaS 1516 Zn(CH3COO)3" SK 1540 
Pr+3 SHI 1517 ZnCI+ SSH 1540 
Ra+2 SHI 1517 ZnCl2 SSH 1540 
Rb+ SHI 1518 ZnCI; SSH 1541 
RbBro SSH 1518 ZnCI;2 SSH 1541 
RbCl° SSH 1518 
RbF" SSH 1519 References: 
Rblo SSH 1519 HI: Helgeson (1992a) 
ReO; SHI 1520 PHI: Pokrovskii and Helgeson (1995a) 
Rn° SHS 1520 PH2: Pokrovskii and Helgeson (1995b) 
Serine SH2 1520 PH3: PokrovskH and Helgeson (1995c) 
S22 SHI 1521 SH 1: Shock and Helgeson (1988) 
S02 SHS 1521 SH2: Shock and Helgeson (1990) 
SO;2 SHI 1521 SaS: Sassani and Shock (1990) 
SO;2 SHI 1522 ScS: Schulte and Shock (1993) 
S20;z SHl 1522 SHS: Shock el al. (1989) 
S2042 SHI 1523 SK: Shock and Koretsky (1993) 
S20;-2 SHI 1523 SM: Shock and McKinnon (1993) 
S206" 2 SHI 1523 SSH: Sverjensky et al. (1995) 
S2082 SHI 1524 *: Computed using equation of state parameters generated from the proce-
S32 

SHI 1524 dure outlined by Shock and Koretsky (1993) together with values 
S306"2 SHI 1525 of AG. AS and A V consistent with the thermodynamic properties 
S42 SHI 1525 of aqueous AI+3 reported by Pokrovskii and Helgeson (l995a). 
S406" 2 SHI 1525 The resulting equation of state parameters are: 
S52 

SHI 1526 
S506"2 SHI 1526 Parameter AI(CH3COOr2 AI(CH3COO)2" 
Sc+3 SHI 1526 
SeO;2 SHI 1527 AG; (cal/mol) -208564 -299359 
Se042 SHI 1527 SPr.Tr (cal/mol/K) -32.77 8.52 
SiF6"2 SHI 1528 al X 10 (cal/mol/bar) 2.1643 8.5167 
Si02 SHS 1528 a2X 10-2 (cal/mol) -2.4961 13.0156 
Sm+2 

SHI 1528 a3 (cal Klmol/bar) 6.7288 0.6302 
Sm+3 SHI 1529 a:X 10-4 (cal Klmol) -2.6757 -3.317 
Sn+2 

SHI 1529 Cl (cal/moI/K) 63.2437 109.3239 
Sr+2 SHI 1530 c,X 10-4 (cal Klmol) 11.8151 31.4722 
srC03 SSH 1530 wX 10-5 (cal/mol) 1.5579 0.4210 
SrCI+ SSH 1530 
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TABLE 7. Index of minerals considered in the present study and their 
chemical formulas 

Mineral Formula Page 

Albite NaAISbOs 1544 
Albite, Low NaAlShOs 1544 
Albite, High NaAISbOs 1544 
Analcime NaAISh06' H2O 1545 
Andalusite AbSi05 1545 
Boehmite AIO(OH) 1545 
Corundum Ab03 1546 
Diaspore AIO(OH) 1546 
Gibbsite AI(OH)3 1547 
Jadeite NaAI(Si03)2 1547 
K-Feldspar KAISi30 s 1547 
Kalsilite KAISi04 1548 
Kaolinite AbSh05(OH)4 1548 
Kyanite AI:lSiO~ 1549 

Microcline, Maximum KAIShOg 1549 
Muscovite KAh(AISb)OlO(OH)2 1549 
Nepheline NaAISi04 1550 
Paragonite NaAh(AISh)OIO(OII)2 1550 
Pyrophyllite AhSi4OlO(OH)2 1550 
Quartz Si02 1551 
Sanidine, High KAISi,Og 1551 
Sillimanite Al2Si05 1552 
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