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Volumetric Properties of Aqueous Sodium Chloride Solutions 

P. S. Z. Rogers and Kenneth S. Pitzer 

Department of Chemistry and Lawrence Berkeley Laboratory. University of California. Berkelex. California 94720 

Literature data for the volumetric properties of sodium chloride solutions to concentrations 
of 5.5 molal have been compiled and critically evaluated. A semi-empirical equation of the 
same type found to be effective in describing the thermal properties of N aCI solutions has been 
used to reproduce the volumetric data from O·C to 300·C and 1 bar to ] 000 bar. Tables of 
values are given for the specific volume, expansivity, and compressibility. Equations also are 
given for calculating the pressure dependence of the free energy, enthalpy, and heat capacity. 
These equations can be combined with a treatment of thermal properties to form a complete 
equallon of Slare for sodium chloride solutions. 

Key words: Apparent molal volume; aqueous sodium chloride solutions; compre55ibility; den.ity; equation of state; 
expansivity; Pitzer's equations; PVT; volume: volumetric properties. 
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PI' p: Partial molal heat capacity of solvent and solute at 

Ak,AH,AJ volume, expansivity, compressibility, enthalpy, 
and heat capacity 

B MX Parameter in Pitzer's equations 

B ~x Pressure derivative of BMX 

C tx ,CMX Parameters in Pitzer's equation 

C ~x Pressure derivative of C MX 

C" Total heat capacity of the solution at constant 
pressure 
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.pCp 

J) 

dw 

G 
GEX 

G~,G~ 

infinite dilution at constant pressure 
Apparent molal heat capacity at constant pressure 
Dielectric constant of pure water 
Density of pure water 
Total Gibbs energy of the solution 
Excess Gibbs energy of the solution 

Partial molal Gibbs energy of solvent and solute in 
lllt:,ir "lalltlanl ::;lal"" 

Partial molal excess Gibbs energy of solvent and 
solute 

Function defined by Eq. (13) 
Total enthalpy of the solution 
Total enthalpy of the solution in its standard state 
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jj; Partial molal enthalpy of the solute at infinite 
dilution 

.;jjjs ,.:Jriu Mular- heat uf ~ululiull amI elilutiull 
jj (s) Molar enthalpy of solid sodium chloride 
J Ionic strength 
k Boltzmann's constant 
L Relative molal enthalpy 
if!L Apparent molal enthalpy 
Mw :Molecular weight of water 
M2 Molecular weight of the solute 
m Molality, mol kg- 1 

No Avogadro's number 
n

"
n? Moles of solvent, solute 

P 
R 
SEX 

T 
VI - V28 

V 
V~ .v~ 

Pressure 
Gas constant 
Excess entropy of the solution 
Temperature (absolute) 
Adjustable constants 
Total volume of the solution 
Partial molal vo\nmf' of thf> ~olvent and .olute at 

infinite dilution 
Apparent molal volume 
Molar volume of solid sodium chloride 
.specific volume of the solution 

Vw Specific volume of pure water 
Z i Charge of i(m i 

Greek Symbols 
(J ~k ,/3 ~~ Parameters in Pitzer's equations 
r ± Mean activity coefficient 
V Number of ions 
if! Osmotic coefficient 

1. Introduction 

Sodium chloride is the major electrolyte in most natural 
waters and geothermal fluids. Therefore, an accurate descrip­
tion of the properties of aqueous sodium chloride solutions is the 
first step in developing a model to represent these systems at 
h1Sh temperatures :md pressure". ,,"'hile the volumetrio proper­

ties of NaCl solutions are of interest in their own right for many 
research, industrial, and engineering design applications, they 
are also important because they give the pressure dependence of 
the free energy, enthalpy, and heat capacity. Equations which 
are effective in describing the thermal properties of sodium 
chloride solutions have been used to reproduce the volumetric 
data. This choice makes it possible to combine the fitting equa­
tions for thermal and volumetric properties to form a complete 
equation of state for sodium chloride solutions. 

The parametric fit of NaCI solution volumetric properties 
presented here differs from other descriptions foun(l in the lit· 
erature [1-3]1 in three important aspects. First, known values of 
the Debye-Hiickel slopes for the apparent molal volume have 
been included in the fitting equations. Previous descriptions 
have commonly ignored the theoretical constraint of a Debye­
Huckel term. Secondly, every attempt has been made to repro-

1 Figures in brackets indicate literature references at the end of this paper. 
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duce the data to its experimental accuracy and to assure that the 
derived values for expansivity and compre55ibility are reason­
aLle aIlel vary ;;muuthly wilh tt:mpt:rature, pressure, and mola­
lity. Third, the recent volumetric data of Franck and Hilbert [4] 
at high temperatures provide a much more accurate data base in 
that region. Although of lesser importance, new measurements 
from this laboratory [5] improve the accuracy at high concentra­
tion in the range from 75 ·C to 200°C. 

2. Review of Pitzer's Equations 

The excess Gibbs free energy, G EX, of a system is the dif­
ference between the Gibbs energy of the real system and that of 
an Ideal system under the same conditions. In a solution contain­
ing nl moles of solvent a~d n2 moles of solute, 

G EX = nIG~;X + n2G~x (I) 

where G ~:x is the partial molal excess Gibbs energy of compo­
nent i. For a completely dissociated electrolyte dissolved in n l 

moles of water, the osmotic and activity coefficients are given by 

</1-1= (2) 

and 

1 (G EX
) Iny ± -

- vRT an2 T,P,r., 
(3) 

where m is the molality ofthe solute, v is the total number of ions 
formed from the dissociation of the salt, Mw is the molecular 
weight of water, R is the gas constant, and T is the temperature 
in Kelvins. 

TIm palalllt:trit: t:\jualiull u:;t:el Ly ril~t:r [G] fur lht: t:Jlt:t::;:'; 
Gibbs energy of a binary electrolyte solution containing 1 kg of 
solvent is 

-A", (~) In(l + bI I/~) + 2m~vMvX ~i:i~ 

+~ [1-(1 +aI I /2)e- al '''] 
2{J°) } 

a 2I 
+ m3(vM VX )3/2C ~x • (4) 

The corresponding equations for the osmotic and activity coeffi-
cients are 

2vM Vx (j3(OI f3 (I) - al "') +m--- MX + MX e 
V 

Z 2(VM Vx f~/2 ¢> 
+m C MX (5) 

V 

and 
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where the electrolyte MX contains vI>! and Vx ions of charge ZM 

and Zx , and v = vM + v x . I is the ionic strength 

I=! Im;z;2, 
i 

andA~ is the Dehye·Hiickel slope for the osmotic coefficient for 
which values are given by Bradley and Pitzer [7]: 

A = ~(21TNodw )1/2(~)3/2, 
if> 3 1000 DkT 

where dw io the density and D the dielectric cons.tant of pur" 

water. 
The leading terms in Eqs. (5) and (6) are Dehye·Huckel 

terms describing long range electrostatic interactions. The pa­
rameters b and a have fixed values of 1.2 (kg/mol)I!2 and 2.0 
(kg/moJ)I/Z, respectively, for all 1 - 1 electrolytes. They are 
assumed to be temperature and pressure independent. The ad­
jUl!ltable parameterl!l f3 ~~ , f3lJ~, and C ~x account for :;hol""t­

range interactions between ions and for indirect forces arising 

from the solvent. C tx depends on triple ion interactions and is 
important only at high concentrations. 

Equations (5), (6), and their temperature derivatives have 
been used successfully [8] to describe the activity and thermal 
properties of aqueous sodium chloride solutions over a wide 
lalL\i,e of temperature. U~e of the appropriate prc3sure derivn 

tives of these equations to describe volumetric properties will 
make it easy to combine the volumetric results with those for the 
activity and thermal properties to form an equation of state for 
sodium chloride solutions. 

The total volume of the solution, V, is given by the pressure 
derivative of the total Gibbs energy of the solution, 

V= (aG) . 
JP l' 

The defin ition of the excess Gibbs energy is 

G = nJ;; + nX;; + G EX + n2vRT(lnm - 1), 

so that the pressure derivative becomes 

-0 -0 (JG EX
) V=n1V 1 +n2V 2 + --- . 

JP l' 

The apparent molal volume is defined as 

,pI' = 
V - nlV; 

n2 

so that from eq (9), 

-0 1 (OG EX) ,pl/ = V 2 + --. 
n2 JP l' 

(7) 

(8) 

(9) 

(10) 

(11) 

Here i7~ is the partial molal volume of the solute at infinite 
dilutiuu. SUDbtiluliull uf "''1 (4) iulu ""i (11) yield:; the parametric. 

form of the equation for the apparent molal volume. 

¢Iv = V~ +vlzMzxIAvh(J) 

+ 2VMVxRT [mB ~x + m2(vM zM )C ~x] (12) 

with the shorthand equations 

It (I) - lu(l + OJ J/2)/2b (J 3) 

BMx(I) =/3~~ + 2/3Wx [1- (1 + aJ 112}e- al ,1l1/a2J 
(14) 

CMX (15) 

and 

Also 

B ~x (I) = (aBMX (I}laPh.I 

C ~x = (aCMX / ap )1'. 

(16) 

(17) 

(18) 

3. Review and Evaluation of Literature Data 
The literature sourccs of volume and density dntn used in 

the fit of NaClsolution volumetric properties are listed in table 
1, along with estimates of the precision of the data. These data 
sets have been chosen from a literature search ofthe references 
listed in Potter's bibliography [9] and other sources, on the basis 
of their precision and their coverage of a wide range of tempera­
ture, pressure, or molality. Estimates for the precision of the 
data were taken a/! I!Itated by the original invcstigator or as ,one in 

the last decimal place of the reported data. 
Data reported as a difference in the density Qr volume of 

solution versus that of water (references (101-[141, [171, and 
[18]) were used in that form. The high pressure data of Chen, 
Emmet, and Millero [16] were reported as a difference in density 
between the solution at the experimental pressure and at one 
atmosphere, "0 that actual valucs of thc dcnsity at hi6h pres­

sures were calculated using a fit of the one-atmosphere literature 
data as a baseline. The data of Gibson and Loeffler [15] were 
obtained experimentally as expansivities at one atmosphere and 
compressibilities· at constant temperature. Since the data at 
25°C and one atmosphere used as the reference for their mea­
surements agreed to within their experimental error with more 
recent data, their data were used without correction. The litera­
ture data at high temperatures (references [41, [5], and [20]­
[24]) also were used without correction. 

Table 1. Literature da.ta for NaCl vclumetric. ?roperties 

Temperature Pressure H:llality Est imatcd St01;}d.lrd deviation 
Range RDnge Range l'recision of fit (ppm) 

_Re_f_.r_en_c_' ___ (_OO_) _____ (_ba_'_) ____ (~ __ I._ll ___ (_pp_n_) ____ ~ ___ 1J 

10 0- 55 LOI .01-1.0 2S 32 

1J 50 1.01 .De5-i.O 18 19 

12 1.01 .05-3.5 53 79 

13 25 1.01 .03-3.7 10 36 

1, 1. 5-45 1.01 .03-3.0 50 5·'1 

15 25-B5 1-1000 1. -5.7 [() 3> bJ 

16 0-50 1-1000 .1-2.0 30 f8 9·3 

11 15-45 1.01 .06-5.9 20 50 

18 0-35 1.01 .01-:.5 20 30 

19 O-ZO 1.e·l 4. -6.0 leO 105 J27 

20 75-200 20. .1-1.0 50 17\ 

7S-Z00 20. .05-".0 2CO 170 

100-300 lOO-HIOJ .02-5. I 10:.lU 

21 2,30-300 sat.uration .2-5.7 1000 (6675)" 

22,23 100-175 fl;).turation .1-3.6 100 (i'7!,)<l 

24 100-350 98-981 .35-5.4 1000 (l3,000)a 

overall stanu'lrd deviati.on of f1 t 60 ppm 300 ppm 

a Data fro':ll references [2] 1-(24] were .deweighted in thE:' final fit of 
the: "'Qlumll't:'I":ie: Th"y 1,,,,,,'Q \'"on om!tt:Qd. r'l"Q"I tl'lQ t:'",lt~,,1:lIr in ... nf 

the standllrd fit. 
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75 ( ~~ ) P,m at 1000 boT, 5.5 m 

tl LoremDO ana reoero ... 

o Hilbert 
o Gibsor. and Loeffler 

25 

200 

Figure 1. Comparison of data of Hilbert [4], and Zarembo and Federov [241. The 
plotted values are for (at>laT)P.m X 105 (cm' g-' K-') al 5.5 molal, 
caleulated from the volumetric data as the finile difference over a 50 K 
intervaL Values from Gibson and Loeffler [15] are taken directly from 
their tables. 

In the high temperature region the major data set is thaI of 
Hilbert [4]. This set was chosen over that of Zarembo and Fe­
derov [24] since it was judged to be more precise, and it is in 
considerably better agreement with the low temperature data in 
the region of overlap. This is illustrated in figure 1, where the 
low temperature data of Gibson and Loeffler [15] and the high 
temperature data of Hilbert and of Zarembo and Fedemv are 
compared. One should also note from table 1 that there is a large 
difference between the precision of the data below and above 
85 "C. 

Accurate volumetric properties for pure water are also nec­
essary, since they will enter directly into the fitting equations 
(sec. 4.1). The recent steam tables of Haar, Gallagher, and Kell 
[25) have been used because they emphasize reproduction of the 
volumetrIC properties of liqUid water to within experimental ac­
curacy. It is important that these same values for the volumetric 
properties of water be used in reproducing the volumetric prop­
erties of sodium chloride solutions. 

Clarke and Glew [261 have recently presented a correlation 
of the dielectric constant of water and of Debye-Hiickel param­
eters to 150·C at saturation pressure. Since we wish to use a 
single equation for the dielectric constant, valid at high pres­
sures and to 300 'C, we have retained the Bradley and Pitzer 
formulation [7]. Debye-Huckel slopes have been calculated us­
ing this equation and the volumetric properties of pure water 
given by Haar, et ai. [25). 

4. Calculations 
4. T. Derivation of the Volumetric Fitting Equation 

Equation (12) gives the dependence of the apparent molal 
volume of the .olntinn on V; anr1 the pressure derivatives of 
[3 ~~~ , [3 ~Jx' and C tx' This form of the equation can be used 
directly to determine V; ,[3 (IX' and C ~x from a least squares fit 
of experimental data. However, preliminary analysis of the volu­
metric data over the wide range of temperature considered in 
this study indicated that this was not the best form of the equa­
tion to use at high temperatures. V; displays a complex behav­
ior with considerable curvature at lower temperatures foilowed 
by a rapid decrease as T increases; it drops to almo:;t - 100 

.I. Phy~. Chem. Ref. Date, Vol. 11, Nc>. 1, 1982 

cm' mol-I at 300 ·C, compared to a value of + 18 cm3 mol-I 

at 25 .c. V; is a measure of the effect of the solute on solvent 
properties. so that the rapid change in V~ can be related to 
changes in the properties of pure water and to increased interac­
tion between solute and solvent. One physical explanation for 
the large negative values of V; is that addition of salt to pure 
water at high temperatures results in a "condensation" of water 
molecules around the solute ions. In effect, as the temperature 
increases, the ion-dipole interactions between solute ions and 

water become progressively stronger than the dipole-dipole and 
hydrogen bonding interactions between water molecules, caus­
ing the water molecules to collapse around the solute ions. This 
explanation is further supported by examination of values for 
the heat of solution, which become large and negative at high 
temperatures. Essentially these are a measure of the heat liber­
ated when water in a rather open structure condenses around the 
added solute ions. 

We can use this physical picture to suggest a method of 
rewriting eq (12). The purpose here is to avoid trying to fit the 
temperature dependence of V; with a parametric equation, 
since this equation would necessarily be very complicated. 

We begin by assuming that each mole of salt in an electro­
lyte solution is associated with a certain number, Y, of water 
molecules. If n, ;s the numher of moles of water in the solution, 
and nz is the number of moles of salt, then the number of moles 
of water associated with solute ions is n2 Y and the number of 
unassociated water molecules is (nl - n2Y)' From the definition 
of the apparent molal volume, the total volume of the solution is 

V=n2V; +n/V. (19) 

Rewriting this equation to consider explicitly the two different 
classes of water molecules, one obtains 

V = (nl - nzy)V7 + n2("'V + YV~). 
The eonversion to molality and hasis of 1 kg of water yields 

(20) 

where Mw is the molecular weight of water. We also prefer to 
consider the apparent molal volume at the particular concentra­
tion m» where ml = 10001 YMw ' since this property will vary 
less drastically with temperature than the infinite dilution prop­
erty. Thus eq (20) is rewritten as 
V 

m 

+ ( 1000 _ Y)v~ + <PV(m) -_".) (m,l, 
mil,". 

(21) 

where the term ["V(m l ) + YV~] = V(1II "l/ml is the desired 
quantity which varies slowly with \emj't'ralure. and the next 
term depends only on the properticc of 1'"1'1' water. 

Substitution of the parametric "'1",,1 iOlls for "V yields 

( 
m ')rV(1{!;) I j()(J(1 ) 

V = t-- -i I -~. ~ M Y Ii 
]000 + rnlvl2 !Il.; I. III W W 

+vlzMZ'xlAv[h(l)-I,fi,iI I :)1\11\RT(mB~x(l) 

(22) 

where" is the 3pe(:ifi .. \,,11'1\,,"\ I\l<' '."\lIli(jn, Vw is the specific 
volume of pure watf'!', 1)/ . j., II,.. JI' "I,·,·"iar weight of the solute, II 
if the ionic streni'II, <1(11,,· ·,,,/,,1 j,," ,,1111 I' and V(ml) is the total 

volumeoftiw"I)\",I;'''' """l:nll'''~ ! ki!-"fwateratconcentration 
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mi' The total volume of the solution varies monotonically with 
temperature, increasing more slowly with temperature the high. 
er the concentration. The value of Y 10 was chosen to yield a 
concentration, ml = 5.550825m, conveniently at the upper 
concentration limit of the existing data. For aqueous sodium 
chloride solutions, values of the other constants in eq (22) are, 

vM = Vx M2 = 58.4428 g mol- I 

ZM Zx = 1 M". 18.01534 g mol-I 

v=2 R f\~,l440~m3harmol-IK-I. 

4.2. Temperature and Pressure Dependence of the Fitting 
Parametuni 

The fitting equation (22) gives the concentration depen­
dence of the volumetric data at a single temperature and pres­
sure. In preliminary isothermal, isobaric calculations, it was 
found that the pressure dependence of f3 ~:~ could not be deter· 
mined from the volumetric data. Therefore, 

(apu~) _ 
-- -0 ap T 

.. ( ap(O) ) 
and B~x = --

JP T 

throughout this study. This situation is not surprising, since 
p ~k is important only at low molalities, where the quality of the 

volumetric data is likely to be poorest. Thus f3 ~~ will have no 
pressure dependence, whereas /3 ~k and C tx will depend both 
on temperature and pressure in the final equation of state. 

In order to fit of the volumetric data listed in table 1 simul· 
taneously, equations describing the temperature and pressure 
dependence of V (m I)' f3 ~X' and C ~x are needed. The basic 
forms of these equations were determined by examining the 
behavior of the parameters obtained in the preliminary isother­
mal, isobaric calculations. The equations were then optimized 
by repeated least squares regression of the entire data array to 
eliminate redundant parameters. The optimum forms of the 
equations are listed below: 

V(ml) = U1 + lI2T + U3T2 + U4T 3 

+ (P - Po)[Us + U6T + U7T 21 
+ (P - Po)Z[Us + U9T], (23) 

v U UII U T U 2 Ul4 B MX = 10 + + 12 + 13T + --""--
(T - 277) (680 - T) 

+ (P - Po) [ UI5 + (T ~1;27) + U17T + U1sT
2 

+ U19 ] + (P P )2 
(680 _ T) - 0 

X [ U?o + (1 UZ~:!.'{J + U22T + (68~23 T)]' (24) 

2C ~x = UZ4 + UZ5 + Uz6T + Uz7T 2 + U28 

(T 227) (680 - T) 
(25) 

The factor of 2 is retained in eq (25) to yield the pressure deriva· 
tive of the tabulated parameter C ~x ; thus 

WC ~x / ap}T = 2C ~x . 

Here Tis the temperature in kelvins andPis the pressure in bar, 
with Po = 1.01325 bar. The factors 1/(T - 227) and 
11(680 T) are used for convenience as functions which 
change rapidly in the region of 0 ·C and 350 ·C, respectively. 

Expansivities at temperatures below 25 ·C, derived from the 
volumetric fit, are fairly sensitive to the value of the low tern· 
perature function. For this reason, the value of 227 K was cho­
sen to coincide approximately with the temperature of a thermo­
dynamic singularity for supercooled water reported by Kanno 
and Angell [27]. Use of the factor 1/(T - 227) yields expansi­
vity values that are consistent with those derived directly from 
the closely spaced volumetric data of Chen, Chen. and Millero 
[18] at 1 bar. The choice of the high temperature factor has no 
theoretical significance. 

5. Discussion 
5.1. Low Temperatvre and Overall Fit 

As a result of the large difference in precision of the data 
sets, a single, overall fit of the high and low temperature data 
cannot do justice to the quality of the low temperature data. 
Since we were particularly interested in deriving values for the 
expansi vity of N aCI solutions, the inaccuracy of an overall fit in 
the low temperature region proved troublesome. For this rea· 
son, two ilifff'rf'nt "f't" of thf' fitting parameters. U. are presented 
in table 2. The first set reproduces the low temperature volumet-

Table 2. Values of fitting parameters 

Set I Set II 

U LO'N Temperature Fit Overall Fit 

1.0837195 x 1.0249125 x 

2 -2.4749323 x 10-1 2.7796679 x 10-1 

3 1. 2442861 x 10-3 -3.0203919 x 10-4 

4 O. 1.4977178 x 10-6 

5 -7.7222249 x 10-2 -7.2002329 x 10-2 

6 3.2423439 H 10-4 3.11,5:>130 Yo 10 -4 

-5.7917599 x 10-7 -5.9795994 x 10-7 

8 3.3254437 x 10-6 -6.6596010 x 10-6 

9 0, ,,0407621 x 10-8 

10 -2.1451068 x 10 -5 5.3699517 x 10-5 

11 2.2324909 x 10-3 2.2020163 x 10-3 

12 -6.4950599 x 10-8 -2.6538013 x 10-7 

13 2.q503020 x 10-10 8.6255554 x 10-10 

14 O. -2.6829310 x 10-2 

15 1.0033371 x 10-7 -1.1173488 x 10-7 

16 -1.2784026 x 10-6 -2.6249802 x 10-7 

17 -4.6468063 x 10-10 3.4926500 x 10-10 

18 5.7054131 x 10-13 -8.3571924 x 10-13 

19 O. 3.0669940 x lO-J 

20 O. 1.9767979 x 10-11 

21 1.3581172 x 10-10 -1.9144105 x 10-10 

22 O. 3.1387857 x 10-14 

23 O. -9.6461948 x 10-9 

24 -6.8152430 x 10-6 2.2902837 x 10-5 

25 -2.53829q5 x 10-4 -4.3314252 x 10-
q 

26 6.2480692 x 10-8 -9.0550901 x 10-8 

27 -1. 073128q x 10-10 8.6926600 x 10-11 

28 O. 5.1904777 x 10-4 

J. Phys. Chem. Ref. Data, Vol. 11, No.1, 1982 



20 P. S. Z. ROGERS AND K. S. PITZER 

ric data with a high degree of precision, and can be used to 
ohtaiJ1 values for the volume, expansivity, and compressibility 
of NaCI solutions to 85 'CO The second set reproduces the high 
temperature data to within the precision level of Hilbert's data 
and also describes the low temperature data to within an uncer­
taint yoI' ± 150 ppm. It can be used to obtain volumetric prop­
enies over the emire temperature range of 0 "C to 300 "C when 
this level of precision will suffice. High temperature values for 
the expansivity and compressibility can be calculated from this 
overall fit. Values for the volume, compressibility, and expansi­
vity at 50 ·C calculated from the overall fit parameters agree, 
within the uncertainty quoted for that fit, with the values calcu­
lated from the low temperature parameters. Thus 50'C is the 
temperature recommended for changing from one set of param­
eters to the other when properties over a wide range of tempera­
tures are required. 

5.2. Estimation of Uncertainties 

The regions of validity and the estimated uncertainties for 
the volumetric properties calculated from both sets of param­
eters are summarized in table 3. In general, the volume of NaCI 

solutions can be reproduced up to 5.5 m, the compressibility to 5 
m, and the expausivity to 4 m. However, below 25°C the mola­
lity range on all properties above 1.01 bar is limited to 2 m 
because of a lack of high concentration data at high pressures. 

Estimates of the uncertainty in the expansivity and com­
pressibility between 25 'c and 85°C were made by comparing 
the values derived from the volumetric fit equations and the 
values tabulated by Gibson and Loeffler [15]. The agreement in 
values from these two sources at 25 ·C is shown in figures 2 and 
3. At high temperatures. estimation of the precision of these 
properties becomes more difficult because of the wide and irreg­
ular spacing of Hilbert's measurements. However, assuming 
that the maximum uncertainty in the volume is ± 1000 ppm 
over a !:iU K temperature interval or a 5UO bar pressure interval, 
the uncertainties in derived values of the expansion and com­
pression are both about ± 5%. 

The compressibilities derived from the volumetric fit differ 
from those of Rowe and Chou [28] by as much as 10%. The 
values for the compressibility of pure water used by Rowe and 
Chou also differ by as much as 3% from those ofHaar, et al . [25]; 
however, this difference can not account for the total discrepan­
cy in the compressibilities of sodium chloride solutions. 

Table 3. Estimated unco.rtainty in volumetric properties 

Estimated Confidence Limits 

PrOEert~ 

Volume 

Expansivity 

Compressibility 

Temperature Pressure· Concentrat:f(\n Low Temperature 
Range (OC) Range (bar) Range (molal) Fit (I) 

o - 25 1.01 o - 5.5 120 ppm 
o - 25 1 1000 0 2.0 120 ppm 

2' - 85 - 1000 - 5.j 70 ppm 

85 - 300 - 1000 - 5.5 

o - 25 1.01 o - 4.0 n 
o - 25 1 - 1000 o - 2.0 1% 

25 - 85 1 - 1000 o - 4.0 1% 
85 - 300 1 - 1000 o - 4.0 

o - 25 1 - 1000 o - 2.0 .5% 
25 - 85 1 - 1000 a - 5.0 .5% 
85 - 300 1 - 1000 o - 5.0 

3 BI-

l ~ 
«::~~~ 

E •. ' ./// 

;-I:"r, / (M-J 0125': 
~ / P,m 

- CalcuLated from VOlu'Tle1nC Fit 

3'O~ o Gibson ond LoeH\er 

2.8 

2.6 1 
O~------~'.O~------~2~O~------~3~.O~------4~.O~--" 

Molality 

Figure 2. Comparison of expansivity values for NaC! solutions at 25 ·C. Solid 
Jines represent values of (a"IBTJp.rn X 104 (em3 

g-I K-'i calculated 
from the volumetric fit. Points are from the tables of Gibson and 

Loeffler [15]. 
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Hi.gh Temperature 
(Fi t (II) 

ISO ppm 
150 ppm 
130 ppm 

700 ppm 

(not ) 
recomm~nded 

5% 
5'/ 

(not recommended) 
5'/ 
5% 
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"'Q 
>< 

E 
!-. 

~ y 3.0 

2.5 

C.O 

o 

-(~\ at 25·C 
OP/T.m 

- Calculated from Volumetric Fit 

o Gibson and Loeffler 

MOlolity 
5.0 

Fie;uro 3. Comparison of COtnp:r<:3e-ibiBty vnluca for Noel aolutioo05 at 25 (Ie. 

Solid lines represent values of - (avlap )T.m X lOs (em3 g- I bar-I) 
calculated from the volumetric fit. Points are from the tables of Gib­
son and Loeffler [151. 

5.3. Explanation of Tables 

The changes with temperature of the parameters 

V (m,)/ m .. B ~" • and C ~y are shown in figures 4-6. Values of 
the apparent molal volume at infinite dilution also can be ob· 
tained from these fitting parameters and the calculated values of 
the specific volume; they are shown in figure 7. Values of (Iv< ,V;, 
B~x' C ~x. and the Debye·HUckel slopes are listened at ten 
degree intervals in the Appendix table A·I. These can be used 
directly in eq (22) to calculate the apparent molal volumes of 
sodium chloride solutions. The specific volume of a solution can 
be obtained through the identity 

0= 
m<PV + lOOCk.>v< 

(1000 + mM2) 
(26) 

The temperature and pressure derivatives of the parameters, the 
Debye.Huckel slopes, and the volume of pure water are given in 
tables A·2 and A-3. The expansivity and compressibility of sodi· 
um chloride solutions can be calculated using these values and 
the following equations: 

.~(~) _ 1 {lOO,.!JoW
) 

\! aT P.m o(lOOO + mM2) ,aT p 

[ 2( aB ~x ) + 2vMvxRT m --aT 1',1 

(27) 

E 
'-.. 

E 
;;-

Tern perature, "c 
Figure 4. Fitting parameter V(ml)fm, as a function of temperature. 

1 (Jv) 
V aT T.m 

(28) 

3,------------------------------, 

o 

"'0 -I 

§kl 
~ a. '2 
rol1) 

---- -3 

'4 

-5 

o 

100 bar 

500 

200 
Temperature, 'c 

100 

300 

F'IGURE 5. Fitting parameter B ~x as a function of temperature. 
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oC4> 
(TP\' NoCI 

2 

"'0 
>< 0 

~-I 

o 100 200 300 
Temperat:Jre, °c 

FIGURE &. Fitt,,,,,; parameter C~x ''', a fUlldion of \empera\Ure. 

where Ax and A, are the Denye-Hiickel ~Iopes for toe expansi­
vity and compressibility of electrolyte solutions. In tables A-Ilo 
A-3, the low temperature fit (parameter Set I) has been used 
from 0 ·C to 50 ·C. The overall fit (parameter Set II) has been 
used "bove 50 'c, accounting the discontinnity in fhp p"ram­

eters observed in the tables at 50 'c. Even though the param-

ol-

I 

-2.0 

;:; 
E 
'g 

-4U -

500 

0", 
I> 

-60 

I 

~t 10C: 

0 100 200 
Temperature, ·C 

::00 

Figure 7. The apparent mQlal volume at infinite (Iilution. F;. ior Nael solutions 

a" n function of temperature. 
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eters are discontinuous at 50 ·C, calculated values of the specific 
volume. expansiyity, and compressibility at thi5 temperature 
agree within the uncertainty limits quoted for the overall fit. For 
convenience, yalues of the specific volume, expansivity, and 
compressibility at rounded concentrations are given in tables A-

4 to A·6. 
In these and the following tables, numbers such as 

1.327 E + 01 should be interpreted as 1.327 X 10+ I. Also, note 
that the pressure conversion factors are 1 bar = ] 05 pas­
cal = .9869 atmosphere. 

6. Pressure Dependence of Thermodynamic 
Properties 

6.1. DerivCltion of Equations 

Knowledge of the volumetric properties of the solution also 
can be used to calculate the pressure dependence of activity and 
thermal properties. A review of the equation~ for the enthalpy 
and heat capacity. as given by Silvester and Pitzer [8], is present­
ed before the pressure dependent equations are derived. 

The relative enthalpy of an electrolyte solution, L, is de­
fined as the difference between the total enthalpy of the solution 
and the enthalpy of the solution in its standard state, 

L=H-HO. (29) 

The relative enthalpy is related to the excess Gibbs energy of the 
solution by the equation 

L=CI,X_r(dCKl() = _r2(aC EX iT) . {SO) 
aT p.m aT P.m 

Also, the excess entropy of the solution is S f;X = (f _ r; f:X)/T. 

The apparent molal enthalpy is defined a~ 

<PL L In!_ (31) 

The parametric form of the equation for the apparent molal 

enthalpy is [8] 

"'L = VIZMzX !Al/h(J) + 2vM v xRT 2 

{ (aBMX) ~ (ae,>!x) } X m --- + m~{vMvX) ---
aT P.I aT " 

(32) 

where A H i~ the Debye-Hiickel enthalpy s\Dpe. 
The experimental determination of the enthalpy of an elee· 

trolyte solution is made through heat of dilution 0': heat of solu. 
tion measurements. The molar heat of dilution, JJHn, is the heat 

(~hange per mole mea"ured when a 'Oolution at I:lYnCentla\',Dn)))'1 
i5 diluted to concentration m2, and it i" related to the apparent 

molal enthalpies at mz and m, by 

.JjjD = <PL (mz) - "'L (m l). (33) 

The molar heat of solmion, ail" is Ihe 1,,::,,( C/J"ll!'>" Jlle,,~ured 
when one mole of salt is dis~olyed in enouog;h water to form a 

solution of concentration m. It is related tn the apparent molal 

enthalpy by 

.Jii, = .Jii: + 101-, F)4) 

where JJii: is the heat of "ol'Jtioli at infinite dilution. 
The apparent 1Il0lai 11",11 "'ll':J<:ity is defined as the differ­

ence between the heal "Hl'a"ily of the solution and the heat 
capacity of pure wate,. ("olllnirlP.! ill the solution, permole of salt, 

(' .- II ,(" 
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The apparent molal heat capacity is related to the apparent mo­

lal enthalpy by 

<PC = Co + (a¢L) (36) 
P p, aT I'.m' 

where C:. is the partial molal heat capacity of the solute at 
infinite dilution. Combining eq (36) and the temperature deriva­
tive of eq (32) yields 

~C~, C;., + vlzMzX IAJh (J) 

2V~vxRT2{m[(a~;x )PJ + ~(a~;~ tJ 
[(a 2CMX ) 2 (acMX ) ]} + rn

2(1-'W"M} --,-2- + - --" , 
a7 I' T aT p 

(37) 

where A J is the Debye-Huckel slope for the heat capacity. 
Finally. the pressure dependence of the activity and ther­

mal properties can be found by taking the derivatives of eqs (5), 
(6), (32), and (37) with respect to pressure. Equations are given 
below for the change in these properties in going from an initial 
pressure PI to a final pressure P2• 

<p (P2) - <P (PI) 

¢Cp (P2) --:- "'Cp(PI ) 

= vlzMzX I [A,(Pz) - Af(PI}]h (1) 

+ f:"T( azv; )1' dP+2vMvxRT2 

X S;'{m[ (a~T~x )".1 + ~, (a~1' tJ 
[( a2C~x ) 2 (ac~x) ]} + m2(vMz~) -- + -- dP. " ar 2 

I' T aT p (41) 
To determine the pressure dependence of heat of solution 

data, the change in ~jj: with pressure is also needed. The heat 

of solution at infinite dilution is related to the partial molal 
enthalpy of the solute at infinite dilution, jj; ,and the molal 
enthalpy of the solid salt, if (s), by the equation 

jj (5). (42) 

The change with pressure is 

( a~jj:) = V; T(av;) 
ap 7 aT p 

{V(s) + T( a:iS))J, 
(43) 

where p~ is the partial molal volume of the solute at infinite 
dilution and V (s) is the molal volume of the pure salt in the solid 
phase. Since the temperature and pressure dependences of the 
volume of the solid are small, the integral of the term in brackets 
can be approximated as 

J;' {ViS) + T( V;S})JdP~V(S)2?.oK(P2 - PI)' (44) 

This approximation is accurate to 0.04 J mol- I bar - I, so it is 
sufficient in comparison to the larger uncertainty in the pressure 
dependence of if;. The pressure dependence of ,a if ~ now re­
duces to, 

~H:(P2) - ,jH:(PI) 

(' {- (a;;~) } -Jp. V; - T a; " dP - V(s)(P2 - PI)' (45) 

with V(s) = 26.994 cm3 mol- 1 at 25·C [29]. 

6.2. Estimation of Uncertainties 

The error accumulated in a pressure correction is difficult 
to determine because of the multiple operations needed to ob­
tain the final value. The pressure dependence of an osmotic or 
activity coefficient is known most accurately, since only terms 
describing the specific volume of the NaCl solution as a function 
of pressure are required for the calculation. The estimated error 
in the pressure correction for these properties is 10%, resulting 
in a maximum uncertainty of ± 0.009 in adjusting the value of 
an osmotic coefficient at 300·C from saturation pressure to 
1000 bar. For comparison, the experimental uncertainty in a 
measured osmotic coefficient :at 300 ·C :and saturation pressure 

is ± .005. 
The uncertainty in a pressure correction for enthalpy and 

heat capacity data will be larger, since these corrections require 
information on the first and second temperature derivatives of 
the volume of the NaCl solution. The minimum uncertainty in a 
pressure correction can be estimated by comparing values ob· 
tained from the low temperature fit and the overall fit in the 
region of overlap. Minimum uncertainties are ± 20 J mol- I for 
the apparent molal enthalpy and ± 2 J K - I mol- I for the 
apparent molal heat capacity. At high temperatures, recent 
enthalpy and heat capacity data reported at elevated pressures 
can be used to assess the uncertainty in the pressure corrections. 
Busey [30] lists enthalpy of dilution data at 66 to 105 bar and 
400 bar. Comparison of the hi!5h pressure data with the low 

pressure data adjusted to 400 bar shows that the corrected val­
ues are in agreement approximately within the scatter of the 
measured enthalpies. The heat capacity data of Tanner and 
Lamb [30] at 1 bar and of Likke and Bromley [32] at saturation 
pressures can be corrected to 177 bar for comparison with the 
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data of Smith-Magowan and Wood [33] at that pressure. Again, 
the differences are comparable to the observed scatter in the 
measured heat capacities. An estimated error of 20% for the 
pressure correction gives an uncertainty in the correction to 200 
bar of the same magnitude (IS the experimental uncertainty in 
the measured enthalpies and heat capacities. Thus this value has 
been chosen as the estimated uncertainty in the pressure correc­
tions for these quantities. The percent uncertainty should re-

main fairly constant for corrections over larger pressure inter­
vals, so that the absolute error in a pressure adjustment from 
saturation pressure to 1000 bar will be four or iive times as large 
as the uncertainty in a correction from saturation pressure to 
200 bar. Table 4 lists the estimated percent uncertainties in the 
pressure adjustments. along with the range of experimental un­
certainties for existing activity, enthalpy, and heat capacity 
data. 

Table 4. Pressure d-ependence of t:,ennocYl1allic }Troperties 

Uncertainty Estimateil 

Jt:oper:v 
Pressurll!' 

Oe")IEU1d~:1.ce 

Correctio:t to 
200 bar 

Experi:llt::ntal 
Datal: 

10% .002 (300'C) .005 

.oe2 

20 J r..ol-1 

30 J :001-1 

250 J 0101-
1 

( :D'C) 

(l.OO'C) 

.ooz 

4 J moC! 

20 J u"C
1d 

65 J 

1,50:' J mo~-l 

20 J 0101-
1 

60 J Clol-1 

4,,0 J 1:101-
1 

(lOO'C) 

( 25 Q C} 

(loa 'C) 

(200'c) 

-1d 
..... 000 .! [:·o! 

-1 
16 J 1:::::,1 

lGO J 001-
1 

-1 
160 J mol 

1 J K-1 1001-1 

::0 J K-1 'llol-l (300°C) 

d Uncertainty is 20X c!' 20 J mol-I, ... ~hi-::hcver is greater. 

b Uncertainty.i3 2Cr. or 2 J ::-1 1[.0.:-1 , , .. hichever is grei::lter~ 

C Values Erot!". table III or :-eference (341. unless oth~rlJise notec.. 

d Values ~Tt:Ut a lii'ast s'C.U<l-res fit of d"3ta ~ro;:.ll'. T~fi!t'ence DOl, 

6.3. Explanation of Tables 

The pressure dependences of the osmotic and activity coef­
ficients, the heat of solution, and the apparent molal enthalpy 
and heat capacity are given in the Appendix tables A-7 through 
A-II. Values are listed as the change in a thermodynamic prop­
erty due to a pressure change from the saturation pressure of 
pure water to 200, 400, 600, or 1000 bar. Thus the table values 
can be added directly to experimental da.ta al(mg the satu.ration 
curve to obtain the corresponding high pressure values. Of 
course other pressure adjustments, for example from 200 bar to 
400 bar, can be obtained by taking the difference of two table 
values. Above 25 'C, pressure corrections calculated from the 
low temperature fit and the overall fit are in good asreement 

compared to the 10% or 20% estimated uncertainty. Thus for 
simplicity, all values listed in tables A·7 to A-ll were calculated 
using only the overall fit (Parameter set II). 

7. Conclusion 
Accurate calculatiun of Lilt: vl.llulIlt:lril: Plop">1tic;;. of ,",odi­

um chloride solution over a wide range of concentration, tem-
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perature, and pressure is possible with the equations presented 
above. Recent improvements in the data base, including the 
high temperature data of Hilbert [4] and high concentration data 
from this laboratory at 20 bar [5], have been used. Special atten­
tion has been paid to the behavior of the expansivity and com­
pressibility values derived from the volumetric fit. Because the 
temperature and pressure dependences of the volumetric fit 
have been carefully controlled, calculation of the pressure de­
pendence of activity, enthalpy, and heat capacity data is possi­
ble. The change in these properties due to a pressure change 
from saturation pressure to 200 bar generally can be calculated 
with an uncertainty comparable to the experimental uncertainty 
in direct measurements of these quantities. This important prop­
erty of the volumetric fit will allow i. to he combined with a 
temperature dqlendent tabulation of activity, enthalpy, and 
heat capacity data to form a complete equation of staie for sodi­
um chloride eolutions. 
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Appendix 

The tables included in the Appendix can be divided into 
three groups. Tables A·l through A·3 give the fitting paramo 

eters, Debye.Hiickel slopes, and properties of pure water need· 
ed to calculate the apparent molal volume, expansivity, or com· 
pressibility of a sodium chloride solution at any concentration. 
Tables A·4 through A·6 give values of these three properties 
calculated at rounded concentrations. Tables A·7 through A·ll 
list the pressure dependence of the activity and osmotic coeffi· 
cients, heat of solution, apparent molal enthalpy, and app'arent 
molal heat capacity. 

Table A-I. Parameters for calculation of the apparent molal volume 

T 

o 
10 
20 
25 
30 
'f0 
50 

50 
60 
70 
80 
'0 

100 

110 
120 
130 
1"0 
l~O 

1.40 
170 
180 
190 
ZOO 

Z10 
ZZO 
230 
214D 
250 

ZbO 
Z70 
280 
290 
300 

p 

bar 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
2 
3 

" ~ 
b 
8 

10 
13 
16 

19 
23 
28 
33 
1.10 

v 
w 

3 em 
g 

1.000171 
1.00021:)9 
1. 001771 
1.0029Lf7 
1.00't3b5' 
1 .007851 
1.012115 

1.012115 
1.0110[.17 
1.02272Lf 
1.028999 
1. 03'5e~7 
I • Olf 3'1 llf 

1.051530 
1.060271 
1.069653 
1.019100 
1 .0901f1f'f 

1. 101926 
1 • 1 1 Lf 1 9(:-
1.127316 
1 • I" 1 35' 9 
1. 15' 6Lf 1 3 

1 . 172;~" 
1.190001 
1.209fH7 
1.229223 
1. ?,1Lf5'2 

1.215795 
1.302623 
) .332'111 
1.36581, 
I.Lf03691 

D-H 
Slope 

( 
em3 )( ~ )112 
mol mol 

3 em 
mol 

1.50I.fE+OO 
1.6'f3E+00 
1. 793E +00 
1.87~E+00 
1.962E+OO 
2.153E+OO 
2.372E+OO 

2.3T2E+OO 
2.622E+00 
2.909E+00 
3.238E+OO 
3.615E"'OO 
Lf.050E+00 

If. 550E' +00 
5.127E+OO 
5.79;E+00 
6.572E+OO 
7.1f 77E+OO 

8.536E+00 
9.779E+OO 
1. 125E +0 I 
1.299E+Ol 
1.506E+Ol 

1.156E+Ol 
2.058E+Ol 
2.425E+01 
2.$78E+Ol 
3.-'fLfOE+Ol 

Lf.lLf9E+Ot 
".052E+Dl 
6.22IfE+Ol 
1. 775E+Ol 
9.873E+Ol 

1.321E+Ol 
1. '506E+Ol 
1.625E+Ol 
1. 668E +01 
1.102E+Ol 
1.750E+Ol 
1.17IfE+Ol 

1.182E+0] 
1.191£ +0 1 
1.781E+Ol 
1.75l4£+01 
t.710E+Ol 
1.6'19£+01 

1.511Ef-Cl 
1 . Lf 7'5E +01 
1.360E+01 
1.226E+OI 
1.070£+01 

8.911£+00 
6.863E+OO 
if. 523E +00 
1 . 8Lf9E +00 

-1.215£+00 

-if.1'12E+OO 
-8.826E+OO 
-1.360£+01 
-1.923E+Ol 
-2.;96E+01 

-3.'flIfE+01 
-'f. 'I 2l:-E +0 1 
-5. 70LfE +01 
-7. 360£+!H 
-9.5(8£+0] 

kg 
mol bar 

2.7Lf6E-05 
1.9?6E-05 
1.'f31E-05 
1.23LfE-05 
1.069E-05 
8. 152E-O~ 
6.366E-06 

5' . 133E-Ob 
'f • 'f 151; -Ob 
3.513E-06 
2. n5E-06 
2.'571'E-Ot 
2. 'f08E -06 

2. 3bElE' -Ot-
2." 12£ -06 
2.'498E-06 
2.581£-06 
2.637E-Ob 

2.60bE-06 
2.'fIf€lE-06 
2.112E-06 
1. ,'f2E-06 
6.729£-01 

-5.6Q1E-01 
-2.272E-06 
-'f .5 3 8£ -06 
-7. Lf 9"1; -Ob 
-1.129E-05 

-I. b 12E-05 
-2.221E-0'5 
-2.98 TE -or; 
-3.951E-0r; 
-'5".16 TE-O; 

moF bar 

-3.26E-06 
-2.2;E-06 
-1.;6£-06 
-1.29E-0(' 
-1.07E-Ob 
- r. 19E-07 
-'f. 71E-07 

-3.32E-01 
-2.00E-07 
-1.22E-01 
-7.91E-08 
-~. 021:-09 
-5. 'f6£ -08 

-t; • a;9E -OB 
-5.8TE-Oe 
-5.81E-08 
-;.23E-08 
-3. b5E-08 

-8.63E-09 
3.36E-08 
Q.2"E-OB 
1 . 70E-07 
2.69£-07 

3.91E-07 
".38E-07 
7. ] 5E-01 
q. lifE -07 
1. 1 TE-06 

1.'f5E-06 
1.79E-06 
2.18£-06 
2.63E-06 
3. 11£ -06 
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Table A-I (con't). Parameters for calculation of the apparent molal volume 

T 

o 
10 
20 
25 
30 
'f0 
50 

50 
60 
70 
80 
90 

100 

110 
120 
130 
1"10 
150 

160 
170 
180 
190 
200 

210 
220 
230 
2lfO 
250 

260 
270 
280 
290 
300 

p 

bar 

200 
200 
200 
200 
200 
200 
200 

200 
200 
200 
200 
200 
200 

200 
200 
200 
200 
200 

2eo 
200 
200 
200 
200 

200 
200 
200 
200 
200 

200 
200 
20e 
200 
200 

v 
w 

3 em 
g 

.990367 

.991052 

.9929}0 

.991.+196 

.QQ;b90 

. 99924l.f 
1.003l.f86 

1.003Li86 
1.0083S;8 
1.013825 
1.01Q865 
1 . 02~·"'62 
1.033614 

1 . O'f 1317 
1.01+9580 
1.058416 
1.06781+4 
1.011890 

1.088581 
1.099978 
1.112113 
1.12505Lf 
1.13687Lf 

1.15366l.f 
1.16'1532 
1.186608 
1. 205052 
1.225063 

I • ~46892 
1.2708,;: 
1.297370 
1.326994 
1.360501 

J. Phys. Chern. Ref. Data, Vol. 11, No.1, 1982 

D-H 
Slope 

( 
em3 )(~)1/2 
mol mol 

3 
em 
mol 

1.4b2E+OO 
1.587£+00 
1. 724£ +00 
1. 799£ +00 
1.97QE+OO 
2.055£+00 
2.255£+00 

2.25~E+OO 
2. LfBLfE+OO 
2.7Lf5E+00 
3.0Li3J:+OO 
3.383£+00 
3.772£+00 

'f. Z I TE ·,,00 
1+. 728£ +00 
5.315£+00 
5.991E+OO 
6.773E+OO 

7.679£+00 
8. 734E+OO 
9.967£+00 
I. l'f 1£+01 
1.312E+Ol 

1 .515£ +01 
1.758E+01 
2.0'51[+01 
2.lf07E+Ol 
2.8-46£ +01 

3.392E+Ol 
1+.083E+01 
Lf.9TLfJ::+Ol 
6.1 'fTE +01 
7. T3TE~Ol 

1.'152E+01 
i.607£+01 
1.711£+01 
1.71.f9£+Ol 
1.780£ .... 01 
1.82lf£+01 
1.8£f6£+01 

1.81)2£ +01 
1.858E+01 
1.8£f8E+Ol 
1.822E+Ol 
1.780E+Ol 
1.723£+01 

1.650E+Ol 
1.561£+01 
1.-456£+01 
1. 333F.: +01 
1. 1 92E .... Ol 

1.031£+01 
8.473E+OO 
6.39QE+OO 
-4.052E+OO 
1.396£+00 

-1.618E+00 
-5.055£+00 
-9.001E+00 
-1.357£+01 
-1. 892£+01 

-2.529£+01 
-3.300£+01 
-If.257£+01 
-S.477£+01 
-7.091£+01 

v 
Bl'1X 

kg 

mol bar 

2.525E-05 
I.BOIE-05 
1.317£-05 
1.133£-05 
9.792;-06-
7.LfO'fE-06 
5. 717E-06 

1).187E-06 
Lf. 005E -06 
3.22l+E-06 
2. lLfb£ -Db 
2.502£-O~ 
2 . Lf 3'tE -06 

Z. 'f97E-06 
2.651£-06 
2.859£-06 
3.086£-06 
3. Z96E-06 

3 . .If'3£-06 
3.5'17E-06 
3. If'f'+E -06 
3. 185E-06 
2. 68'*E -06 

1.872£-06 
b.700E-07 

-1.019£-06 
-3. 31'4£ -O~ 
-6.363£-06 

-1.036E-OS 
-1.553E-05 
-2.221E-05 
-3. 082E -05 
-4. 195E-05 

v 
2Cl'1X 

mol2 bar 

-3.2bE-06-
-2.25E-06 
-1.56E-Ob 
-1.29£-06 
-I.IHE-Ob 
-7. 19E-07 
-4.71E-07 

-3.32E-07 
-2.00E-07 
-1.22£-07 
-7.97£-08 
-6.02E-OS 
-5. 't6£ -03 

-5.'9E-08 
-5. 87E -08 
-5. erE-OB 
-5.23£-08 
-3.65E-08 

-8.63E-09 
3.36£-0@ 
9.2"1£-08 
1.70E-07 
2.69E-01 

3.91E-07 
5.38E-07 
7.15E-07 
9.2LfE-07 
1. 17E -06 

1.~5E-06 
1.79£-06 
2.18E-06 
2.63E-06 
3. HE-Ob 
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Table A-I (con't). Parameters for calculation of the apparent molal volume 

T 

o 
10 
20 
25 
30 
'f0 
SO 

SO 
60 
70 
80 
90 

100 

110 
120 
130 
140 
1~0 

160 
170 
180 
190 
200 

210 
220 
230 
2'f0 
2~0 

260 
270 
280 
290 
300 

p 

bar 

'f00 
'f00 
'f00 
'fOO 
'fOO 
'fOO 
'fOO 

If 00 
'100 
LiOO 
400 
'f00 
./.fOO 

,,00 
./.fOO 
./.f00 
-'fOO 
"00 

'f00 
"00 
'100 
'fOO 
'f00 

.&f00 
qOO 
~OO 
qOO 
qOO 

'f00 
'f00 
~OO 
1100 
qOO 

v 
w 

3 em 
g 

.981139 

. 98231.f7 

. 98t;517 

.985902 

.981'168 

.991092 

.995322 

.995322 
1.000115 
1.005441 
1.011282 
1.017626 
1.02Li'f66 

1.031802 
1.039636 
1.047976 
1.05~837 
1.066235 

1.076195 
1.0867Lf5 
1.097921 
1.10976; 
1.122329 

1 . 135670 
1.149859 
1. 16Lf978 
1. 18112'f 
1 • 198'f 11 

1.216977 
1.236985 
1. 258636 
1. ZBZ 17 .. 
1.307901f 

n-H 
Slope 

( 
cm3 )(.3L )1/2 
mol mol 

3 em 
mol 

1. 'f 19E +00 
1.532E+OO 
1.657E+00 
1.726E+00 
1. r'1'9E+OO 
1.961E+OO 
2.1'f5E+00 

2.1'f5£+00 
2.355'E"+OO 
2.593£+00 
2. 86lfE +00 
3. 171E+OO 
3.520E+00 

3.918£+00 
If. 370£ +00 
If. 886£+00 
5.'f7bE+OO 
6. 1~ 1£+00 

6.92TE+OO 
7.819£+00 
8.8"f8£+00 
1.00I.fE+Ot 
1. Pf3E+Ol 

1.305E+Ol 
1 . "'lifE +0 I 
1.11BE+Ol 
1.98'fE+Ol 
2.302£+01 

2.686E+Ol 
3.1;3E+Ol 
3.728£+01 
11.'t't6E+Ol 
;.3~8£+01 

1.566E+01 
1.698E+01 
1.789E+01 
1.822£+01 
I. 8,OE+O 1 
1.889£+01 
1.910£+01 

t .91"£+01 
1. 919£+01 
1.909£+01 
1.t38lfE+Ol 
1.81f5£+01 
1.792£+01 

1.725£+01 
1.6'4'1£+01 
1.5"'8£+01 
1. -'f 3TE:+O 1 
1. 310E+Ol 

1.165£+01 
1.002£+01 
8.196£+00 
6.150E+OO 
3.863E+OO 

1.30TE+OO 
-1.555E+OO 
-~. 165£+00 
-8.380£+00 
-1.2'f7£+01 

-1.71'1E+Ol 
-2.251£+01 
~2.B76£+01 
-3.613::"'01 
-If.501E+Ol 

kg 
mol bar 

2.325E-05 
1.66'E-05 
1.211E-0; 

. 1 . 0'4 7E -05 
".02~E-06 
6. 779£-06 
5.177E-06 

'I. 708£-06 
3.6'12E-06 
2.9'3E-06 
2.S;52E-Ob 
2.371£-06 
2.359£-06 

2.1f7'4E-06 
2.681E-06 
2.9lf7E-06 
3_2"2e:-O~ 
3.538E-06 

3.803E-06 
". 00TE-06 
.If.II5E-06 
1f.08TE-Ob 
3.B80E-Ob 

3. If"flE-Ob 
2.708E-06 
1.608E-06 
.If.760E-08 

-2.0B6E-06 

-I.f. 937E -Ob 
-B.692£-06 
-1.359£-05 
-1. 9"TE-05 
-2. 826E-05 

-3.26E-06 
-2.25E-06 
-1.56£-0e. 
-1.29£-06 
-1.0TE-06 
-7. 19E-07 
-If. 71E -01 

-3.32E-07 
-2.00E-01 
-1.22E-01 
-7.97E-OS 
-6.02E-09 
-5.'I6E-08 

-5.59E-08 
-5.8TE-OB 
-~;. 8TE-OB 
-5.23~-O~ 
-3.6~E-OB 

-8.63E-09 
3.3£.£-08 
9.2"E-08 
1 . 70E-07 
2.69E-07 

3.91E-07 
5'.38E-07 
7. 15E-07 
9.2"E-07 
1.17E-06 

1. 'I5E-06 
1.79E-06 
2. H~E-06 
2.63E-06 
3.17£-06 
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Table A-l (can't). Parameters for calculation of the apparent molal volume 

T P D-H V
2 

BV 
2Cv 

v 
w Slope MX MX 

3 
( em' )( ~ yl2 3 kg kg2 

°c bar em em 
g mol mol mol mol bar mol2 bar 

0 600 .972't73 1.319£+00 1.668£+01 2.150£-05 -3.26E-06 
10 600 .97Lf133 1 . q19E +00 1.780E+Ol 1.5Lf8E-05 -2.25E-C6 
20 600 . 97b'579 1.594£+00 1.858£+01 1.135£-05 -1.;6£-06 
25 600 .97S056 1.6'57E+OO I.SSSE+Ol 9.1%E-06 -1.29£-06 
30 bOO .979687 1.72LfE+OO 1.912£ +01 8.Lf06E-06 -1.0 rE-06 
'+0 600 .983379 1.873E+00 1. 9Lf 7E +01 6.279E-06 -7. 19E-OT 
50 600 .987606 2.043E+00 1.967£+01 Lf.750£-06 -4. TIE -07 

50 600 .981606 2.043E+00 1.970E+Ol Q.300£-06 -3.32£-07 
60 600 .99233'1 2.235E+OO 1.97LfE+Ol 3.328E-06 -2.00£-01 
70 600 . 9975Lf2 2.lf53E+00 1.96'+E+Ol 2.70LfE-Ob -1.22E-07 
80 600 1.00321'f 2.699E+OO 1 . 9Lf 1 £ +01 2.3LflfE-06 -7.9TE-Oa 
90 600 1.OO93LfI 2.978E+00 1.906E+Ol 2.186E-06 -6.02E-0.9 

100 600 1.015916 3. 293E +00 1.858£+01 2.183£-06 -5.'16E-08 

110 600 1.022937 3.6'19£+00 1.798£+01 2.291E-06 -5.59£-08 
120 600 1.030405 '+.052E+OO 1.725£+01 2.'196£-06 -5.87£-08 
130 600 1.038326 4.509£+00 1. 639E+O t 2.753£-06 -5.87£-013 
l.lfO 600 1.Mb708 5.021£+00 1 540£+0 J 3.0.lf:3f-Ob -5.23£-08 
15O 600 1.0''5601f '.615E+00 1.oIf26£+Ol 3.3!YIE-06 -3.65£-08 

ltD 600 1.06Lf911 6.28'4£+00 1.298E+01 3.623£-06 -8.63£-09 
170 600 1.07.1f770 7.0Lf6E+OO 1.155E+0] 3.8~3E-06 3.36£-08 
180 600 1.085167 7.917£+00 9.9'f2E+OO ~. 036E-06 9.2LfE-08 
190 600 1.096132 8.913E+00 8. 158E+00 It. 11 OE-06 1.70E-OT 
200 600 1.107700 1.006£+01 6.180£+00 if. 053E-06 2.69£-07 

210 600 1.119913 1.131£+01 3. 9B9E' +00 3. 825E-06 3.91E-07 
220 600 1.132819 1.289£+01 1.56 t4E+00 3. 379E-06 5'.38E-07 
230 600 1.1.1f6lf7'f I.Lf65E+Ol -1.117£+00 2.660£-06 7.15£-07 
2'f0 600 1.1609-41 1.669E+Ol -oIf.085£+OO 1.600E-0f:. 9. 2LJ£ -07 
250 600 1. 176293 1.908£+01 -7.373£+00 1.1'fBE-07 1.17£-06 

260 600 1 . 192615 2.189£+01 -1.102£+01 -1 . 90'1£ -06 1. "5E -Ob 
270 600 1.21000; 2.521£+01 -1.508£+01 -4. ,. 92E -06 1 . 19~-06 
280 600 1.228578 2.917£+01 -1.961E+01 -8.131£-06 2. H~E-06 
290 bOO 1.2l.f@Qb5 3.391£+01 -2 . .lfbBE+Ol -1.271-F-05 2..63E-06 
300 600 1.26982; 3.967£+01 -3.03TE+Ol -1.881E-05 3.17E-06 

J. PhYI. Chern. Ref. Data, Vol. 11, No.1, 1982 



VOLUMETRIC PROPERTIES OF AQUEOUS SODIUM CHLORIDE 29 

Table A-I (con't). Parameters for calculation of the apparent molal volume 

T 

o 
10 
20 
25 
30 
"0 
50 

50 
60 
10 
80 
90 

100 

110 
120 
130 
llfO 
150 

160 
170 
180 
190 
200 

210 
220 
230 
2"0 
250 

260 
210 
280 
290 
300 

p 

bar 

BOO 
800 
800 
800 
900 
800 
800 

800 
800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

BOO 
BOO 
800 
BOO 
800 

800 
800 
800 
800 
800 

v 
w 

3 em 
g 

.9&4329 

.966373 

.969059 
.970616 
.91230b 
.976061 
.980288 

.980288 

.98'1963 

.990070 

. 99~591 
1.001536 
1.001881 

1.01'1629 
1.021181 
1.0293'10 
1.037312 
1.0~5706 

1.05'1535 
1 .063813 
1.073560 
1.083798 
1.09'155'1 

1.105857 
1. 11 77'12 
1.130248 
1.1lf3Lf19 
1. 157306 

1.171965 
1.187'160 
1 .20386'1 
1.221257 
1.239733 

D-H 
Slope 

( cm3 )(~)1/2 
mol mol 

3 em 
mol 

kg 
mol bar 

1 . 3'11 E:'''OO 
1.'I31E+OO 
1.535E+OO 
1.593E+OO 
1 .I.SSE: ... 00 
1.792£+00 
1.9l.fB£+00 

1.9'18E+00 
2.125E+00 
2. 32l.fE+OO 
2.5'19£ +00 
2.803E+00 
3.088E+OO 

3. 'i09E +00 
3.170E+00 
".116£+00 
".63"£+00 
5. 150E+00 

5.732E+00 
6. 390E+00 
7.13LfE+00 
7.976E+00 
8.932E+OO 

1.002£+01 
1.125E+Ol 
1.267£ ... 01 
1.'I28E+Ol 
1.613E+Ol 

1.821£+01 
2.073£+01 
2.359£+01 
2.692£+01 
3.082E+Ol 

I .1;9£ ... 01 
1.853E+Ol 
1.920E+Ol 
1.9lf6E+Ol 
I _ 967£+01 
1.999E+Ol 
2.016E+Ol 

2.020E+Ol 
2.02"E+Ol 
2.015E+Ol 
1. 995E+0 1 
1.96'fE+Ol 
1.922E+Ol 

1.870E+01 
1. 806E+0 1 
1.131E+Ol 
1. 6'15E +01 
1.5'+6£+01 

1. '135E+Ol 
1.311E+Ol 
1.173E+Ol 
1.020£+01 
8.510E+00 

6.6"1£+00 
'f. 599£+00 
2.351£"'00 

-1.131E-Ol 
-2.812E+00 

1.991£-05 
1.'150£-05 
1.069E-05 
9.198E-06 
7 _ 92~E' -(II. 
5.905E-06 
'f.'136E-06 

3.96,+£-Ob 
3.062E-06 
2.'17"E-06 
2.121E-06 
1.9'16£ -0(: 
1. 905£-06 

1.9b5E-Ob 
2.098E-06 
2.279E-06 
2.'188E-06 
2.705E-06 

2.910E-06 
3.08'fE-06 
3.206E-Ob 
3.25'1E-06 
3.203E-06 

3.023E-Ob 
l.6a2E-Ob 
2. 139E-O~ 
1.31.f5£-Ob 
2.390E-07 

-5. 763E+00 -1.255E-06 
-8.986£+00 -3.235E-06 
-1.250E+OI -5.829E-06 
-1.632E+Ol -9.211E-06 
-2.01.f~E+Ol -1.361E-05 

-3.2l-F-06 
-2.25[-06-
-1.56E-06 
-1. 29£-06 
-1.01£-Ob 
-7.19E-01 
-.Ii. 71£-07 

-3.32E-07 
-2.00E-07 
-1.22£-07 
-7. 91£-08 
-6.02E-03 
-5.'f6E-08 

-5.5'1E-06 
-5. 87F -08 
-5.81£-OB 
-5.23E-08 
-3.65E-08 

-8.63E-09 
3.36E-08 
9.2"'E-08 
1.70E-07 
2.69£-07 

3.91£-07 
5.38£-07 
7.1SE-01 
9.2"'E-07 
1 . 17E-06 

l.lf5E-06 
1.79£-06 
2.18E-06 
2.63E-06 
3.11£-06 
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Table A-I (con't). Parameters for calculation of the apparRnt molal volume 

T p 

bar 

o 1000 
}O 1000 
20 1000 
2, 1000 
30 1000 
If 0 1000 
,0 1000 

,0 1000 
60 1000 
70 1000 
80 1000 
90 1000 

100 1000 

110 1000 
120 1000 
130 1000 
lifO 1000 
150 1000 

160 1000 
110 1000 
180 1000 
190 1000 
200 1000 

210 1000 
220 1000 
230 1000 
2lfO 1000 
250 1000 

260 1000 
270 1000 
280 1000 
290 1000 
300 1000 

v 
w 

3 em 
g 

. 956cB3 

.959040 

.961926 

.963552 

.9H293 

.969102 

.973330 

.973330 

.977959 

.982978 

.988378 

.991.f152 
1 .000?95 

1 . 006805 
1.013681 
1.020925 
1.028541 
1. 03653~ 

1.0".l.f917 
1.053699 
1 . 062894 
1.072519 
1.082595 

1.0931"3 
1 . 1 OLf 190 
1.115764 
1.127898 
1.140627 

1.153991 
1.162034 
1.182806 
1.198361 
1.21Lf758 

J. Phys. Chem. Ref. Data, Vol. 11, No.1, 1982 

D-H 
Slope 

( 
em] )( ~)1/2 
mol mol 

3 em 
mol 

1.307f .... OO 
1.386E+OO 
1.1~80E+OO 
1.533£+00 
1 . .,qOE+OO 
1.716E+OO 
1.860E+OO 

1.860E+OO 
2.022E+OO 
2.206E+OO 
2.'f12E+OO 
2.6Lf3E+OO 
2.902E+OO 

3.192E+OO 
3.517E+OO 
3.881E+OO 
4.288£+00 
'1.71.f3E+OO 

5'.254£+00 
5.827E+OC 
6.469£+00 
7.190£+00 
7. 999E+OO 

8.910£+00 
9.935£+00 
1.109£+01 
1.239£+01 
1.387[+01 

1 .sr; 3E ..... 0 1 
1.743£+01 
1.957E+01 
2.202£+01 
2.4B2£+01 

1 . 8~OE"'Ol 
1 . 91 7E +0 I 
1.971+E+Ol 
1.997E+Ol 
2.016E+01 
2.04LfE+Ol 
2.061E+01 

2.0t-5E+Ol 
2. 069E +01 
2.0t-3E+01 
2.047£+01 
2.021E+Ol 
1.967E+Ol 

1 • 9L! 3E+0 1 
1.890£+01 
1.827E+01 
1.755E+Ol 
1.674£+01 

1.581E+Ol 
1.'+7I;f+Ol 
1.36'iE+Ol 
1.237£+01 
1.097E+Ol 

9.Lf35E+00 
7.751£+00 
5.910£+00 
3.899£+00 
1.709[+00 

-6.714£-0) 
-3.251£+0.0 
-b.037E+OO 
-9.027£+00 
-1.221£+01 

kg 

mol bar 

1 .869E-05 
1.372£-05 
I .019£-05 
8. 792E -06 
7. 590[ -06 
5.658£-06 
4. 235E' -06 

3.698E-06 
2. 8Lf5£ -06 
2.265£-06 
1.88"1£ -Db 
t .651[-0t-
1. 526E -06 

1 . Lf80E -06 
1.1.f86E-06 
1.525E-0l-
1.579£-06 
1.631E-06 

1.661E-06 
1 . e-TOf -Oe-
1.621£-06 
1.519£-06 
1.329£-06 

1.036£-06 
6.171£ -07 
Lf. 31 ::£-£18 

-7.1 'HE-07 
-1.713E-06 

-2.991[-06 
-4.620E-06 
-6.68Bt:-06 
-9.315£-06 
-1.266£ -05 

mol2 bar 

-3.26E-06 
-2.25E-Ob 
-1.56F:-1J6 
-1.29E-06 
-1.07E-06 
-7. 19E-07 
-~. 7IE-07 

-3.32£-1)7 
-2.0GE-07 
-} ,22£-07 
-7. 'H£-OB 
-6.02E-Og 
-5.46£-08 

-5.59E-08 
-5.87E-08 
-S.87E-OR 
-5. 23E -OB 
-3.6'5E-08 

-!Lb3E-09 
:3.361:-08 
9. 2!;E -08 
1.70E-07 
2.69E-07 

3.91E-07 
.,.38E-07 
7.15E-07 
9.2'+£-07 
1.17£-06 

1. "SE -06 
1.79E-Ob 
2.18E-Ob 
2.b3E-06 
3.17£-06 



VOLUMETRIC PROPERTIES OF AQUEOUS SODIUM CHLORIDE 

Table A-2. Parameters for calculation of the expansivity 

0 

T P c;). D-H ('a:2). (aR~) ~2C~ 
Slope (IT aT p p 

(OC) (bar) 
cm3 

( cm
3

)( Y'2 cm
3 kg kg2 

gK mol K mol mol K mol bar K mo12 bar K 

0 1 -8.022E-05 1.37E-02 2.21E-Ol -9.79E-07 ) .23E-07 
10 1 B.71.f7E-05 1.Lf3E-02 l.lf~E-01 -6.3'1£-07 8.22E-08 
20 1 2.09L!E-01.f 1. 59E -02 9.57E-02 -"".:1l£-07 5.76E-08 
25 1 2.602E-04 1. b8E-02 1.12[-02 -3.bOE-01 4.SbE-08 
30 1 3.0bLfE-01.f 1.79£-02 6.13E-02 -3.01E-07 'f. 12E-08 
'to 1 3.890E-OI.f 2.05E-02 3. !f9E-02 -2. ~2E-07 2.95£-08 
50 1 '1.621E-Olf 2.3I.fE-02 1.32E-02 -) .48E-07 2.06E-08 

50 1 Lf.621£-0"" 2.3I.fE-02 1.85E-02 -1.51£ -01 1. bt,E-08 
60 1 5.310E-0'" 2.68£-02 -5. 92E-O'" -1.09£-01 1.01E-08 
10 1 5'.Q;9E-OLf 3.071::-02 -1. S5J!:-02 -7.31E-OS 5 19E-09 
80 1 6.588E-OI.f 3.52£-02 -3.'57£-02 -4 .'iTE -08 2.92£-09 
90 1 7.l07E-Oll Lf.04£-02 -;.27E-02 -2.1.f9E-08 1.12E-09 

100 1 7.B26E-OLf 1.f.66E-02 -6.98E-02 -9.69E-09 1. 13£ -10 

110 1 8.1.f52E-04 5.3TE-02 -8.72£-02 8.51E-10 -2.85E-I0 
120 2 9.093£-0'1 6.22£-02 -1.05E-01 7.09£-09 -2.02E-I0 
130 3 '1.758£-OLj 7.22E-02 -1.25£-01 9.23£-09 2.69£-10 
1140 I.f 1.0Lf5£-03 8. '10E-02 -1.Lf5E-01 7.29E-09 1.07£-09 
150 5 1. 119E-03 9.82£-02 -1.68E-Ol 1.11E-09 2.11of£-09 

160 6 1.198£-03 1 . 15E -01 -1.93E-Ol -9.56£-09 3.1.f6£-09 
170 8 1.283E-03 1.36£-01 -2.20E-Ol -2.52E-OB 5.02£-09 
1~0 10 1.376E-03 1.61E-Ol -2.52E-Ol -'L63E-Oe 6.79E-OQ 
190 13 1.'f79E-03 1. 92E-Ol -2.89E-Ol -7. 38E-08 8.77E-09 
200 16 1.593E-03 2.31E-Ol -3.33E-Ol -1.09£-07 1.10E-08 

210 19 I. 720E -03 2.79E-Ol -3.86£-01 -1.52£-07 1.3lfE-08 
220 23 1.865£-03 3.'10£-01 -'1.51E-Ol -2.05E-07 1.62E-09 
230 28 2.030E-03 'I. 19E -01 -5.32E-Ol -2.71E-07 1.92£-08 
2140 33 2.222£-03 5.22E-Ol -6.31£-01 -3.52£-07 2.26E-08 
250 40 2 . 'Ill 7E -03 £..57E-Ol -7.13£-01 -Lf.51E-01 2.6'1£-08 

260 ,,7 2.11'1£-03 8. 'fOE -01 -9.51£-01 -5.7L1E-07 3.08£-08 
270 55 3.037£-03 1.09E+OO -1.21£+00 -7.26E-07 3. 5'9E -08 
280 6.1.t 3. 'f36[ -03 1.4'f[-i-OO 1.57E>OO -9.17[-07 'f. 19[-08 
290 7'1 3.939£-03 1.95£+00 -2.09£+00 -1. 16E-06 '1.92£-08 
300 86 Lf.59"'£-0.3 2.72£+00 -2.88£+00 -1. 1.f7E-Ol:: 5.82E-08 
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32 P. S. Z. ROGERS AND K. S. PITZER 

Table A-2 (can't). PaL i:Il!le Lec:; fur ~i:llculacion of che expansivicy 

T p (dVW\ D-H (3V2) (~B~ ) e2C~1 
"TT/p Slope aT p aT p aT p 

em3 
( em3 )( ~ yl2 3 

kg2 
(OC) (bar) em 

gK mol K mol mol K mol bar K moF bar K 

0 200 -2.807E-Ob I .21E-02 1.99E-Ol -8. 93E-0" 1 . 23E-01 
10 200 1.326E-O"l 1.30E-02 1.26E-OI -5.83E-07 B.22E-OCt 
20 200 2.350E-O"l 1.~5E-02 8. Lf7E-02 -'+. OOE -07 5.'6E-08 
25 200 2 . 7 8~£: -01.\ \ .'5"5[-02 (;..e.q~-02 -3. 35f: -01 q .8~t-OS 
30 200 3.185E-04 1.65E-02 5.52E-02 -2.82E-07 .If.12E-08 
'f0 200 3.909E-04 1.88E-02 3.22E-02 -2.00E-07 2.95E-08 
5"0 ZOO "I. 564E -04 2.1LfE-02 1.30E-02 -) . LfOE -07 2.06E-08 

50 200 4.56LfE-O"l 2. lLfE-02 1.51E-02 -1. Lf2E-07 1.66E-08 
60 200 5. 175E -04 2.~'+E-02 -1.88E-03 -9.63E-08 1.01E-08 
70 200 5 _ 7S~£-OLI 2.79£-02 -1.83£-02 -~. H£-08 5'.79£-09 
80 200 6. 320E -0'1 3.18E-02 -3. 40E-02 -3.51E-08 2.92E-09 
90 200 6. 875E -o~ 3.63E-02 -'I. 95E-02 -1.Lf8E-08 1. 12E-09 

100 200 7. Lf26E-04 Lt. 16E -02 -6.50E-02 5.06E-I0 1. 13E -10 

110 200 7.982E-OLt 4. 1bE -02 -8.07£-02 1.15E-08 -2. 85E -10 
120 200 8 .5'''17£ -OLf 5. "I7E-02 -9.70E-02 1.87E-08 -2.02E-IO 
130 200 9.128E-04 6.29E-02 -1.1LfE-Ol 2.23E-08 2.69E-I0 
lLfO 200 9.732E-04 7.26E-02 -1. 32£-01 2.2'1E'-08 1.OTE-09 
150 200 1.037E-03 8.LfOE'-02 -1.51E-Ol 1.90E-08 2.14E-09 

160 200 1. 1 OLfE -03 9.7f:.E-02 -1.72E-Ol 1.1rE-OB 3.Lf6E-09 
170 200 1.17'5E-03 1.14E-Ol -1.95E'-01 3.28E-I0 5.02E-09 
180 200 1.253E-03 1.33E-Ol -2.20E-Ol -1.57E-08 6.79E-09 
190 200 1.337E-03 1.5TE-Ol -2.'f9E-OI -3.10E-OB 8.77E-09 
200 ZOO I. '129£-03 1.86E-Ol -2.83E-Ol -6.£15£-08 1.10E-08 

210 200 1.531E-03 2.21E-Ol -3.21E-Ol -9. 92E-08 1.3"£-08 
220 200 1 . 6"'15E-03 2.6r'-E-OI -3. b TE-O} -I. 'f3E-O' 1.62E-08 
230 200 1.173E-03 3.22£-01 -Lf.23£-01 -1. 97E-07 1.92E-08 
240 200 1.919E-03 3.9'fE-01 -.If. 93£-01 -2.6LfE-07 2.26E-08 
25"0 200 Z.OBlE-03 'f.87E-Ol -5.BIE-Ol -3. Lf9E :-07 2.64fE-Oe 

260 200 2. 28LfE-03 6. lIE -01 -6. 97E-Ol -Lf.'5LfE-07 3.08E-08 
270 200 2.516E-03 7'80E-Ol -8.5'+£-01 -5. BIT-07 3.59£-OB 
280 200 2.796£-03 1.01E+OO -1.0IT+OO -7.56E-07 "I. 19E-OB 
290 200 3.1'flE-03 1.35E+OO -1.39E+OO -9. 75E-07 Lf.92E-08 
300 200 3.578E-03 1.86E+00 -1.B7£+00 -1.26£-06 5. 82E-08 
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VOLUMETRIC PROPERTIES OF AQUEOUS SODIUM CHLORIDE 33 

A-2 (con'td) . Parameters for calculation of the 

T p C;';)p D-H (3V;) (aB~ ) (d2C~x) 
Slope aT p aT p T 'p 

em3 em' kg 1/2 em 3 kg kg2 

(OC) (bar) 
gK (mOl K)( mOl) mol K mol bar K mol2 bar K 

0 'f00 6.392E-05 t.07£-02 1.60£-01 -8. t lE-07 1.23E-07 
10 'fOO 1.727E-0~ 1 . }8E-02 1 . 09E -01 -5.36£-07 8.22E-08 
20 'f00 2. 583E-O~ 1.33E-02 7.~4E-02 -3.72£-07 5'.76E-08 
25 1+00 2. 955E-O~ 1. 'f2E -02 6. liE -02 -3.13£-07 ".86E-08 
30 1+00 3.302E-0'f 1.52E-02 ".94E-02 -2.65£-07 Lf.12E-08 
'f0 'f00 3.936E-04 1.73E-02 2.95E-02 -1.89E-07 2.95E-08 
50 'f00 ~. 517E-04 1.96E-02 1.26E-02 -1.3"£-07 2.06£-08 

50 'f00 'f. 51 7E-O~ 1 .96£ -02 1.32E-02 -1.29E-07 1.66E-08 
60 400 5'.063£-OLf 2.23E-02 -2.7LfE-03 -8. 60E-O~ 1.OIE-08 
70 'fOO 5'. 586£-0~ 2.5'+E-02 -1.76E-02 -;.32E-08 5.79£-09 
~o "tOO 6.09IofE-OIof 2.8!3E-02 -3.19E-02 -2. 82E-O~ l.92E-09 
90 'fOO 6.593£-0" 3.27E-02 -'f. 59E -02 -8.88E-09 1.12E-09 

100 'f00 7.088E-0'l 3.72E-02 -5.99£-02 5.80E-09 1.13£-10 

110 'f00 7.58'1£ -OLf 'f.2'fE-02 -7. LlOE -02 1.66£-08 -2.85£-10 
120 '100 8. 08f:.E -OLf 'f.83E-02 -8. 85E -02 2 . .!flE-08 -2.02E-I0 
130 'f00 €I.598£-04 5.51£-02 -1.03E-01 2.86£-08 2.69£-10 
1 'f0 'fOO 9.126E'-04 b. '::::0E'-02 -1. 19E -0 I 3.00E-OEt 1.07E-09 
150 '100 9.675E-O'f 7.23£-02 -1. 36E -01 2.86E-08 2.14£-09 

160 "fOO 1 • 02S'E' -0 3 @.30E'-02 -1.53E-01 2. !fOE-Oe 3. LffE-09 
170 £fDa 1.086£ -03 9.57£-02 -1. 73E -01 1.62E-08 5.02E-09 
180 '100 1.150£-03 1. 1 iE -01 -1.93£-01 '4.69E-09 6.79£-09 
190 '+00 1.219£-03 1 . 28E -01 -2.16£-01 -1.09E-08 8.17£-09 
200 '100 I. 294E -03 1.50£-01 -2.'+2E-01 -3.1'+E-08 1.10E-O~· 

210 'fOO 1. 375E -03 1.75E-Ol -2.70£-01 -5. 75E-08 1. 3'+E -08 
220 'f00 1 . 'f6'fE -0 3 2.06£-01 -3.03E-Ol -9.03E-08 1.62E-08 
230 'fOO 1.561E-03 2.'+3£-01 -3.40E-Ol -1.31E-07 1.92£-08 
2'+0 'f00 1.670E-03 2.90£-01 -3.81.f£-01 -1.83£-07 2.26E-08 
250 'f00 1.790E-03 3.'f8E-Ol -'+.36E-Ol -2.lf1E-07 2.6'1£-08 

260 'f00 1.926£-03 4.22£-01 -'f. 99£-01 -3.2TE-07 3.08£-08 
270 LfOO 2.079£-03 5.16£-01 -5.7TE-Ol -'f. 28E-07 3.59E-08 
280 .!fDO 2.255E-03 6.~OE-Ol -6.76£-01 -5.51E-07 '1.19£-08 
290 'fOO 2.'f58E-03 !L 05£-01 -8.05£-01 -7.25£-07 'I. 92E-08 
300 lfOO 2.695E-03 1. 03£+00 -9.79£-01 -9. 'fl.f£ -07 5.82E-OB 
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Table A-2 (con' t) . Parameters for calculation of the expansivity 

T p ('a;)p D-H (av; ) (a~ ) e2C~x) 
Slope aT P aT P ,aT p 

(,)C) (bar) 
cm3 

( cm
3 

)( kg y/2 em 
3 kg ki

2 

g K mol K mol mol K mol bar K mol2 bar K 

0 600 1.21IE-OLf 9.52E-03 I . 3'fE -01 -7.34E-07 1.23E-07 
10 600 2.079E-OLf 1. 07E -02 9.29E-02 -Lf.92E-01 8.22E-08 
20 600 2.193E-04 1.22£-02 6. 50E -02 -3.LfbE-07 5.76£-08 
25 600 3. 111 E -OLf 1.31£-02 ;.39£-02 -2.93£-07 '+.86E-08 
30 600 3. 'HOE-OLf 1.39E-02 4.40£-02 -2.Lf9E-01 .If. 12£ -08 
-«f0 600 3.966E-OLf 1.59E-02 2.69E-02 -1.80£-01 2.95£-oe 
50 600 '40 '+82£ -OLf ] .80£-02 1.19£-02 -1.2~E-07 2.06£-08 

50 600 'I. A4 8 2E -OLf 1.80£-02 1.12£-02 -1.18E-07 I.HE-08 
60 600 Lf.971E-004 2.05E-02 -3.02E-03 -7.82E-08 1.01£-08 
10 600 5. 0442E -OLf 2 .. 32E-02 -1.63E-02 -Lf.80E-08 ;.79£-09 
80 600 5.901E-004 2.62E-02 -2.91£-02 -2.50E-08 2.92E-09 
90 600 6.352E-04 2.96£-02 -'40 16£-02 -7.314£-09 1.12£-09 

100 600 6.798E-OLf 3.35E-02 -5.Lfl£-02 6. 12E-09 I. 13£-10 

110 600 1.2'1'1£-0'+ 3.79£-02 -6.66£-02 1.62£-08 -2.8;E-IO 
120 600 7. 693£ -0'+ Lf.29E-02 -7.9LfE-02 2.33E-08 -2.02E-I0 
130 60'') $. }50£ -Ott ~. 86E-02 -c.;.2~E-02 2.77£-08 2.69£-10 
)'+0 ~OO 8.61 TE -O'f 5.51E-02 -1.06E-Ot 2.~8E-08 1.01E-09 
150 600 9.098E-01f 6.27E-02 -1. 21E -01 2.9'1£-08 2.114£-09 

160 600 9. 599E-O~ 7. 13E-02 -1. 3~E-Ol 2.66E-09 3.'16(-09 
170 600 1.0 12E -03 8.1 LfE-02 -1.52E-Ol 2.11E-08 5.02£-09 
180 600 1. 068E-03 9.30E-02 -1.69E-Ol 1.29E-08 6.79£-09 
190 600 1. 126E -03 } .0rE-0} -1.88E-Ol i . "17£-09 8.77E-09 
200 600 1.188£-03 1 .22E-Ol -2.08E-Ol -1.36£-08 1.10E-08 

210 600 1.255E-03 1 . "I IE -01 -2.30E-Ol -3.29E-08 1.34£-08 
220 600 1.327£-03 1. 63E-0] -2.55£-01 -5.72£-08 1.62£-08 
230 600 1.1I05E-03 ] . 89E-Ol -2.82E-Ol -8.77£-08 1.92£-08 
2'10 600 1. Lf90£ -03 2.21E-Ol -3. 12E-Ol -1.26£-07 2.26E-08 
250 600 1.582£ -03 2.59£-01 -3.046£-01 -1.73E-07 2.6'1£-08 

260 600 1 . 68"1E -03 3.05£-01 -3.85£-01 -2. 33E-07 3.08£-08 
270 600 1.79bE-03 3.61E-Ol -Lf.28E-0} -3.08E-07 3.59E-08 
2AO 1-00 1.9?lf-01 "I .12F -01 -Lf.7BF-Ol -Lf.04E-07 If . 19E-08 
290 600 2.060£-03 5.21E-Ol -5.31£-01 -;.28E-07 If.92E-08 
300 600 2.215£-03 6.35E-Ol -6.0LfE-Ol -6.90£-07 5.82£-08 
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Table A-2 (con't). Parameters for calculation of the expansivity 

T p CV;)p D-ti (av;) ('R~ ) e?C~) 
Slope dT aT p p aT p 

(OC) (bar) 
cm3 

( cm
3 )( kg )'/2 em 

3 kg kg2 

gK mol K mol mol K mol bar K mol2 bar K 

0 800 1 .689£ -Otf 8. 3~E-03 1. 1 OE -01 -6.63£-07 1.23E-07 
10 SOO 2.381E-OLf 9.67E-03 7.87E-02 -tf.51£-07 B.22E-0R. 
20 800 2. 978E -OLf 1.12E-02 5.65E-02 -3.22E-07 5. 7~E-08 
25' 800 3.2L1Q!;-OLI 1. 'O\"-O? Lf.7tfF-02 -2. 75f.-07 Lf • 86E -08 
30 800 3. 508E -OLf 1.28E-02 3.91E-02 -2.35£-07 tf.12f.-OP 
J+O 800 3.995E-OLf 1.~6E-02 2.Lftf£-02 -1.72E-07 2.95E-08 
50 800 Lf . tf;LfE -OLf 1.66E-02 1. 12£-02 -1. 2LfE -07 2.06E-08 

50 800 Lf. Lf51.f£ -OLf 1.66£-02 9.8LfE-03 -1.09£-07 1.66E-08 
60 800 "+.893E-OLf 1.88E-02 -2.60E-03 -7.29£-08 1.01E-08 
70 800 5.319f.-01.f 2.12£-02 -1.1.f3E-02 -I.f. ;9£-08 5'.79£-09 
80 800 ; . 73"E -O'f 2.39E-02 -2.55£-02 -2.;6£-08 2.92£-09 
90 800 6. 1 Lf2f.-OLf 2.69E-02 -3.6LfE-02 -1.02E-08 1.12£-09 

100 800 6. 5Lf 7£-OLf 3.02E-02 -'f. 73E-02 1 . 'teE -09 1.13£-10 

110 800 6.950E-OLf 3.LfOE-02 -5.8;:E-02 1.01E-08 -2.85£-10 
120 800 7.355'£-04 3.83£-02 -6. 92E-02 1.61E-08 -2.02E-I0 
130 800 7. 764E -0'1 'f. 31£-02 -8.06£-02 1.99E-08 2.69£-10 
1 .. 0 800 8. 18IE-O~ If. ;'6E-02 -~.Z3E-OZ 2. lt~E-08 1.0rE-O' 
15'0 800 8.609E-OLf 5."18£-02 -1. or;£ -01 2.1'1£-08 2.1i4E-09 

160 800 '.0'50E-OI.f 6. 18E-Ol -1. HE-Ol 1. ':!E-08 :3 ."16E-09 
lTO 800 9.509£-04 6.99E-02 -1. 31E-Ol 1.52£-08 5.02E-09 
180 800 9.989£-04 7.91£-02 -1. tf5E -01 8.89£-09 6.79E-09 
190 800 1.049£-03 8.96E-02 -1. 61£-01 2.66E-I0 8.77£-09 
200 800 1.102E-03 1.02E-Ol -1.77£-01 -1. 10E-08 1.10E-08 

210 800 1.159E-03 1.16E-Ol -} .95£ -01 -2.5'fE-08 1.3'f£-08 
220 800 1.219E-03 1.32E-Ol -2.15E-Ol -'4. 35E-08 1.62E-08 
230 800 1.283E-03 1.5'IE-01 -2.35£-01 -6.60E-08 1. 92£-08 
2 .. 0 800 1. 352E-03 1.73E-Ol -2.58£-01 -9.39E-08 2.26E-08 
25'0 800 1.'126£-03 1. 99f.-Ol -2. 82E-Ol -1. 2QE-01 2.6"4£-08 

260 800 1. ;OrE-03 2.29£-01 -3.08£-01 -1. 72E-07 3.08£-08 
270 800 1.,94£-03 2.6'E-Ol -3. 37E -01 -2.26E-07 3.59E-08 
280 800 1.688E-03 3.08E-Ol -3. M .. E-Ol -").qS;~-07 Lf _ 19E:-08 
290 800 1.792£-03 3.60£-01 -3.97E-01 -3.85E-07 'I.92E-08 
300 800 1.905£-03 'f.23£-01 -4.28£-01 -5.02E-01 5' • 82E-08 
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Table A-2 (con't). Parameters for calculation of the expansivity 

T p (3Vw') D-H (Ov; ) (aB~x ) (azc~) 
aT 'p Slope aT 'P aT 'P aT 'P 

em3 
( cm3 )( ~ y12 :3 kg2 

(OC) (bar) em 
gK mol K mol molK mol bar K moF bar K 

0 1000 2.012E-0'+ 1.18E-03 .8.92E-02 -5.96£-01 1. 23E-07 
10 1000 2.631E-04 8.66E-03 6.62E-02 -'4. IlfE -07 ~. 22£-0£1 
20 1000 3. 13Lf£ -04 1.02E-02 '+.89£-02 -3.01E-07 5.76E-08 
25 1000 3.368E-Ot.+ 1.10E-02 't.16E-02 -Z.59E-07 't.86E-08 
30 1000 3.593£-0'1 1. 18E-02 3.'+8E-02 -2.23£-01 'I. 12E -08 
~O 1000 ~. 022E-OLf 1.3;E-02 2.22E-02 -1.6bE-01 2.9~E-08 
50 1000 '+.4.f31E-0'l 1.53£-02 1.05£-02 -1. 20E-07 2.06E-08 

50 1000 '+.l.f31E-0'+ 1.53£-02 9.21£-03 -1.02E-07 1.66E-08 
60 1000 '+.826E-0'+ 1.13E-02 -1. 38E-03 -7.02E-08 1.0IE-08 
70 1000 ;.211£-04 1.94£-02 -1.13(-02 -4.701Z-08 5-. 79E'-09 
80 1000 5 .58 8E -OLf 2.18£-02 ·2. 0~£-02 -2.99E-gs 2.92E-OCJ 
90 1000 '.9'9£-Olf 2.'+'E-02 -3.01E-02 -1.73£- 8 1.12£-09 

100 1000 6.321£-0'1 2. 71f£ -02 -3.93E-02 -8. 14E-09 1. 13E-l 0 

110 1000 6.693E-O'4 3.01E-02 -If. B'IE -02 -1. 66E -09 -2.85E-I0 
120 1000 7.059£-OLf 3.'13£-02 -,.77£-02 2.'8E-09 -2.02£-10 
130 1000 I. Lf 29E -OLf 3.8'+E'-02 -6. 71E-02 'f.92E-09 2.69E-I0 
140 1000 7.80'+£-OLf 'f.31E-02 -7.69E-02 5.;7E-09 1.07£-09 
150 1000 8.l87E-Olf Lf.82E-02 -8.70E-02 Lf.66E-09 2. 11fE -09 

It-O 1000 a.SaO£-Olf 5.1fOE-02 -9.76E-02 2.22E-09 3.'f6E-09 
170 1000 8.98~E-OLf 6.06£-02 -1.09£-01 -1.73E-09 5.02£-09 
180 1000 9.407£ -OLf 6.80£-02 -1. 21£-01 -7.29£-09 6o.79E-09 
190 1000 9.8Lf7£-04 7.63£-02 -1.33£-01 -1. '46£-08 8.77F.-09 
200 1000 1.031E-03 8.58E-02 -I.lf6E-01 -2.38E-08 1.10E-08 

210 1000 1.019£-03 9.65E-02 -1.61E-01 -3.S2E-08 1. 3'4E -08 
220 1000 I. 13lE -03 1.09E-OI -}. f~E-Ol -Lf.91E-08 l.b2E-08 
230 JOOO 1.18'E-03 1.23£-01 -1.92E-Ol -6.62E-08 1.92E-08 
2'f0 1000 1.2'12£-03 1.38E-Ol -2. 10E-01 -8.70E-OB 2.Z6E-oe 
2S0 1000 1. 30'+E-03 1. ;7E-Ol -2.28E-0] -1. 13E-07 2.6LfE-08 

260 1000 1. 370E-03 1.71E-Ol -2.LfBE-01 -1.'f4£-07 3.08£-08 
270 1000 1.'fLfOE-03 2.01E-01 -2.68E-01 -1.83£-07 3.59E-08 
Z80 1000 1.515E-03 2.29E-Ol -Z.89E-Ol -2.32E-07 t.+. 1 ?E-Oe 
290 1000 1.597E-03 2.6 ]E-Ol -3.09E-Ol -2.95£-07 'f.92E-08 
300 JOOO 1.t-8ifE-03 2.99£-01 -3.28E-Ol -3. 78E-07 5.82E-08 
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Table A-3. Parameters for calculation of the compressibility 

p C~W)T D-R eV
;) (~~) T Slope ap T ap T 

3 
( em

3 )( kg )'12 3 kg 
°c bar em em 

g bar mol bar mol mol bar mol bar2 

0 1 -5.101E-05 -2.01E-OLf ~.63E-03 -1. 17E-08 
10 1 -Lf. 777E -05 -2.8IE-OLf 5.3LfE-03 -8.27E-09 
20 1 -'1.593E-05 -3.51E-04 '1.58E-03 -6.18£-09 
25 1 -Lf.535E-05 -3.88E-04 "I. 31.fE -03 -5. '16E -09 
30 1 -1.f.lf96E-05 -1.f.25E-01.f 'f. 15E -03 -'f. 89E-09 
.. 0 1 - ... Lf62£-05 -5.08E-OLf 3.93£-03 -Q.07£-09 
50 1 -If • 't 77£ -05 -6.0'tE-O'l 3.87E-03 -3.5I.fE-09 

50 1 -/.f.1.f71E-05 -6.0CfE-0't 3.70£-03 -2. 92E-09 
60 1 -'L 533E-05 -1.1SE-OLf 3.59E-0~ -2.18£-09 
10 1 _tf, 627£-05 -8.55E-OLf 3.56£-03 -1.50E-09 eo 1 -"t. T~S7E-O~ -1.0lE-03 3.60E-03 -8.65E-lO 
90 I -Ll.921E-05 -1.22E-03 3.71E-03 -2 . !.fifE -) 0 

100 1 -5.122£-05 -1. ~7E-03 3.91E-03 3.B2E-I0 

110 1 -5.361E-05 -1. 71E-03 4.19E-03 1.03E-09 
120 2 -5 . 6'ft E ··05 -2.1'fE-03 Lf.5I3E-03 1.7I+E-09 
130 3 -5.966E-05 -2. 60E -03 5.08E-03 2.52E-09 
Iff 0 Lf -6. 3Lf3E -os: -3.11E-03 5.73£:-03 3.'HE-09 
150 ,. -6.777£-05 -3.B8E-03 6.5qE-03 q.'fI+E-09 

1(,0 (, -1.219£-05 -Lf. 18£ -03 1.58£-03 ~.~f£-09 
170 8 -1.860E-05 -5.93E-03 8.89E-03 1.09E-09 
180 10 -8.535E-05 -7.38E-03 1.06E-02 8. 19E-09 
190 13 -9.320£-05 -9.25E-03 1.21£-02 1.08£-08 
200 16 -1.02'tE-Olf -1.11£-02 1.55E-02 1.33E-08 

210 19 -t.133E-Olf -1.q9E-02 1.91£-02 1.62E-08 
220 23 -1. 262E-Olf -1.91£-02 2. 39E-02 1.91£-08 
230 28 -1.qI8E-0'f -2."'7£-02 3.0'1£-02 2.38E-08 
2'f0 33 -1.601E-0'f -3.23£-02 3.Q2E-02 2.89E-OB 
2S0 '10 -1. 839E-0'l -'f. 21£ -02 5' • 13E-02 3.1.f9E-OB 

260 £17 -2. 130£ -0'1 -5.72£-02 6.8I.fE-02 1.f.22E-08 
210 55' -2.'t99E-O'f -7.78£-02 9.27£-02 5'.10E-OB 
280 6'4 -2.980£-04 -1.08E-Ol 1. 2eE -01 6.11£-08 
290 TIf -3.6ZZE-OLf -1. ,ZE-OI 1.81[-01 7.'f9E-08 
300 86 -'+.;07E-0'+ -2. 18E-Ol 2.61E-Ol 9. 12E-08 

J. PhYI. Chem. Ref. Data, Vol. 11, No.1, 1982 



38 P. S. Z. ROGERS AND K. S. PITZER 

'fable A-3 (con't). Parameters for calculation of the compressibility 

T P c,:W)T D-H ('v;) (d~) 
Slope <lP T <IF T 

3 
( em

3 

)( kg )'~' 
'3 kg 

°c bar em em 
g bar mol bar mol mol bar mol bar2 

0 200 -~. 76'fE-05 -2. 15E-04 5,98E-03 -1.06E-08 
10 200 -If.'f8lfE-05 -2. 81E-01f 'f.E' E-03 -7.30E-09 
20 200 -If.320E-05 -3. Lf2E-01f Ii. H,E-03 -5.37E-09 
25 200 -'f.2b7~-05 -3,75£-0"1 3.87E-03 -1.f.70E-09 
30 200 -If.230E-05 -'f.08E-OIf 3.69£-03 -If. ! 8E-09 
'f0 200 -'f. 1 95E -05 -If.82E-Olf 3.lfBE-03 -3 .1.f'fE -09 
50 200 -'1.20'lE-05 -5. 69E-OLf 3. 'fOE-03 -2.98E-09 

50 200 -'f . 204E -05 -5. 69E-OLf 3.29E-03 -2.57E-09 
60 200 -'+.2'+8E-05 -6. 71E -OLf 3.20E-03 -} . 9LfE -09 
TO ZOO -'t.325E-Ol) -r.92E-O'+ 3.18£-03 -1.40£-09 
80 200 _tf. Li 3 3E -05 -9. 37E-OLf 3.2LiE-03 -9.35E-I0 
90 200 -'+.571E-05 -1 . II E -03 3.31£-03 -5. 16E -1 0 

100 200 -'t.7LfOE-05 -1.33E-03 3.51£-03 -1.22E-I0 

110 200 -'J. 939E -05 -1.58E-03 3.86E-03 2.69£-10 
120 200 -5. 173E-05 -1.90E-03 1.f.23E-03 b.8IE-iO 
130 200 -5 .l.f4 3E -05 -2.28E-03 4.70E-03 1.1'<E-09 
lifO 200 -5 . 75 'IE -05 -2. 76E-03 5.29E-03 1.67£-09 
150 200 -6. 110E-0; -3.35E-03 6.01E-03 2.30E-09 

160 200 -6.511£-05 -4.08E-03 6.90£-03 3.08E-09 
170 200 -6. 98'f£-05 -4.99E-03 7.98E-03 'f. O'IE -09 
180 200 -7.520E-05 -6.1l.fE-03 9.32£-03 5.23E-09 
190 200 -8. 131E-O~ -1. ~9E-03 1.1 OE' -02 6.11E'-09 
200 200 -8.851E-05 -9.'f6E-03 1.31£-02 8.5"1E-09 

210 200 -Q.681E-OS -1.1QE-02 1.STE-02 1.0BE-OS 
220 200 -1.065E-04 -1.50E-02 1.91£-02 1.3f.E-08 
230 200 -1.180E-04 -1.91E-02 2. 36E-02 1.71E-08 
2"0 200 -1.317£-04 -2.146E-02 2.95£-02 2. 13E-08 
25'0 200 -1 . 'f82E -0'+ -3.21£-02 3.76E-02 2.66E-08 

260 200 -1.b8l.fE-0'f -Lf.2'fE-02 ~.88E-02 3.31E-08 
270 200 -1.935E-O-'l -5.69E-02 6.'16£-02 'I. 11E-08 
280 200 -2. 253E-O.ll -7. 79E-02 8.78£-02 ?10E-08 
290 200 -2. 665E-O-'l -1.09E-o.l 1.23£-01 6.34E-08 
300 200 - 3 . 21 7£ -OLf -1.57E-Ol L 77E-Ol 7.91E-08 
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Table A-3 (con't). Parameters for calculation of the compressibility 

T p Ca;)T D~H (av;) (a-; )T 
Slope ap '" 

.L 

3 
( em' )( ~ y12 3 kg °c bar 

em em 

g bar mol bar mol mol bar mol bar2 

0 'f00 -'f. Lf 6 9£ -05 -2. 11£ -OLf 5.39£-03 -9.38£-09 
10 'tOO -'+.226£-05 -2.70£-0'# Lf.31£-03 -6.3Lf£-09 
20 'f00 -Lf.079£-05 -3.26E-OLf 3.67E-03 -'#.54£-09 
25 !fOO -'1.031£'-05 -3 _ ;;£'-OLI 3 45£'-03 -3.9'+E"-09 
30 'tOO -3.997E-05 -3.86E-OLf 3.29£-03 -3. Lf7E-09 
'f0 'tOO -3.962E-05 -'t . 5 3E -OLf 3.08E-03 -2.81E-09 
50 lfOO -3.965E-05 -5. 31E -OLf 3.01E-03 -2.'#2E-09 

50 '100 -3. 96~E-05 -5.31£-OLf 2. 94E -03 -2.22E-09 
60 'tOO -Lf.OO1E-0:; -f.. 22E -OLf 2.87E-03 -1.69£-09 
70 'tOO -Lf.065E-05 -7.30E-OLf 2.88E-03 -1.30£-09 
80 'tOO -Lf • 15 7E -05 -8.'~E-O.lf 2.97E-03 -1.0IE-09 
90 'tOO -Lf . 27LfE -05 -1. OlE -03 3.12E-03 -7.89£-10 

100 'f00 -.If • .lf17E-05 -1.20E-03 3.36E-03 -6.28£-10 

110 LfOO -'I .5 86E -05 -1 . .lf2E-03 3.67E-03 -5.02E-I0 
120 'f00 -Lf.78.1fE-05 -1.68£-03 .'f. 06E-03 -3.88E-I0 
130 'f00 -5.011E-05 -2.01E-03 If. 5'fE -03 -2.65£-10 
IlfO "f00 --5. 270E -05 -2. 'fOE -03 5" .12E-03 -1.08E-I0 
150 'f00 -5.565E-05 -2.8BE-03 5" .81E-03 1.11E-I0 

160 "POO -5.899£-05 -3. 'tTE-03 6o.6"fE-03 'f. 2'fE-l 0 
170 "f00 -6.278£-05 -1.f.19E-03 7.61£-03 8.66E-I0 
180 'f00 -6.708£-05 -5.09£-03 8.77£-03 1.'+8E-09 
190 'f00 -7.19,£-05 -6.20£-03 1.01E-02 2.31E-09 
200 'f00 -7. 750E-05 -7.60E-03 1.16E-02 3.'+2E-09 

210 'f00 -8.383£-05 -9. 35E-03 1.38E-02 1.f.88E-09 
220 'f00 -9.108£-05 -1.16E-02 1.62E-02 6.77E-09 
230 1.f00 -9.9'f'+E-05 -1.1f1.f£-02 1.93E-02 9.20E-09 
2AtO 'f00 -1.091E-OLf -1. 81E-02 2.31£-02 1.'::3£-08 
250 'fOa -1.20LJE-OI.f -2.29E-02 2.80E-02 1.62E-08 

260 "f00 -1. 336£-0'1 -2.93£-02 3. Lf'f£-12 2.11E-OB 
270 .!f00 -1.1.f93E-O'f -3.78£-02 Lf.29£-12 2.7-4£-08 
280 LfOO -1. bfne:-OLf -Lf. 9Lf£' -02 5_4~£'-a2 3.52£'-08 
290 .!f00 -1.907E-OLf -6.56£-02 1.05£-02 Lf.52E-08 
300 'f00 -2. 18'F.-0'f -8.86£-02 9.3;E-02 5.78£-08 
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Table A-3 (can't). Parameters far calculation of the compressibility 

T P ('~W)T D-H (av;) (a~ ) 
Slope ap T ap T 

3 
( em' )( kg )"Z 3 kg °c bar em em 

g bar mol bar mol mol bar mol bar2 

0 600 -'1.200E-05 -1. 97E-0'l 'I. 83E-03 -8.20E-09 
10 600 -3.991E-05 -2.5' 3£ -0'1 3.86£-03 -5.37E-09 
20 600 -3.862E-0~ -3.06£-0'1 3.27E-03 -3. 72E-09 
25 600 -3.819E-05 -3. 33E-O't ;3.01E-03 -3. 17E-09 
30 600 -3.787E-05 -3.62£-0'1 2.92£-03 -2.75£-09 
'fO 600 -3.755£-05 -Lf.23£-O.lf 2.73£-03 -2.18£-09 
50 600 -3.755£-05 -Lf . 9LfE -0'4 2.66£-03 -1.85£-09 

50 £000 -3. 755E-05 -'1.9'1£-0'1 2.65E-03 -1.86E-09 
60 600 -3. 78'1£ -05 -5 . 7~£ -0'+ 2.61£-03 -1.'+5£-09 
70 600 -3.838£-05 -6. 72E-04 2.65E-03 -1.20£-09 
BO 600 -3.916E-05 -7.85£-04 2.77E-03 -1.08£-09 
90 600 -'L 017£-05 -9.19£-0'1 2.97£-03 -1.06£ -'l9 

100 600 -'I . l.1f OE -05 -1.08E-03 3.2'1£ -03 -1.13£-09 

110 600 -'1.286£-05 -1.27£-03 3.59£-03 -1.21£-09 
120 600 -.If.'f56E-05 -1.50£-03 '1.03£-03 -1. '16E -09 
130 bOO -4.b~O£-OI5" -1.77£-03 ~.5'~£-Oj -1. b1£-09 
l'fO 600 -'1.871£-05 -2.10£-03 5'.17£-03 -1.88£-09 
150 600 -5. 120£-OS -2 . .lf9£-03 5.88£-03 -2.08£-09 

160 600 -5. 'f0 1£ -05 -2.97£-03 6.71£-03 -2.23£-09 
170 600 -,.716£-0, -3.55£-03 7.61£-03 -2.31£-09 
180 600 -6.070E-05 -'1.26£-03 8.77£-03 -2.27E-09 
190 600 -b.'1b8E-015 -5. 12E-03 1.00£-02 -2.08£-09 
200 600 -6.91,£-05 -6.18£-03 1.1~E':"02 -1.69E-09 

210 600 -7 . .If 18E -05 -7."9£-03 1.32E-02 -1 . Ol+£-OCJ 
220 600 -1.986£-05 -9. 12E-03 1.52E-02 -6.61£-11 
230 600 -8.628E-05 -1. l1E-02 1.7,£-02 1. 33£-09 
2QO 600 -9.358£-05 -1.31E-02 2.03£-02 3.2#£-09 
250 600 -1 . 01 9E -0'+ -1.69E-02 2.36£-02 5.Bl£-09 

260 600 -1 . 1 1 'fE -0'+ -2.10E-02 2.71£-02 '1. 21£-09 
270 bOO -1 . 2211£ -014 -2.63£-02 3.28E-02 1.36£-08 
280 foOO - I • 3'5 IE -O'f -3.3lE-Ol 3. C)l~-OZ 1. C)'fE-08 
290 600 -1.'198E-04 -4.22£-02 '1.73E-02 2.69E-08 
300 bOO -1. 671E-0,+ -5.'+3£-02 5.80E-02 3. bbE-Otl 
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Table A-3 (can't) . Parameters for calculation of the compressibility 

(av 
) D-H (av;) (aB~x ) T P a; T Slope oP T ap T 

3 
( cm3 )(~ yll 3 kg 

°c bar em em 
g bar mol bar mol mol bar mol bar2 

0 800 -3. 9'46E -05 -1.80E-01f '4.30E-03 -7.02E-09 
10 800 -3. 112E-05 -2. 31fE-0'" 3.1f3E-03 -tf . 'fOE -OC) 
20 800 -3.661E-05 -2.85E-0'" 2.90E-03 -2.90E-09 
25 800 -3. 62LfE -05 -3.10E-0'l 2.72E-03 -2.LflE-09 
30 800 -3.596E-05 -3.3TE-0'f 2.59E-03 -2.0LfE-09 
'to 800 -3.567E-05 -3. 9LfE -O'f 2.Lf2E-03 -1.55E-09 
50 800 -3.566E-05 -'I. 5 8E -OLf 2.35E-03 -1. 29E-09 

50 BOO -3.566E-05 -'I . 5 BE -0'1 2.39E-03 -1.50E-09 
60 800 -3.591E-05 -5. 32E-O'f 2.38E-03 -1.21E-09 
10 800 -3.63TE-05 -6. 17E-0'l 2. 't7£ -03 -1.10E-09 
80 800 -3.705E-05 -7. 18E:-O't 2.63E-03 -1.15E-09 
90 800 -3. 793E-05 -8. 36E-OLf 2.88E-03 -1 . 3LfE -1)9 

100 800 -3.900E-0; -9.7;E-0'l 3.21E-03 -1.6'fE-09 

110 800 -elf.02BE-0; -1.1LfE-03 3.62£-03 -2.0'4E-09 
120 800 -elf. 115E-05 -1.33E-03 'f. llE-03 -2.53E-09 
130 800 -l.f.3'13E-05 -1. 57E-03 l.f. rOE-03 -3.01£-09 
lifO eoo -Lf.53IfE-05 -1. B.lfE-03 ? ::STE-03 -3.66E-09 
150 800 -'f. 7'f8E -05 -2.tTE-03 6.1~E-03 -'f. 21£-09 

160 eoo -if. 988E-05 -2.56E-03 1.0LfE-03 -If.89E-09 
110 800 -5. 25~E-05 -3.03£-03 B.05E-03 -;.'f8E-09 
180 BOO -5.55'1E-05 -3.60E-03 9.18E-03 -6.02E-09 
190 800 -;.886E-0; -Lf.28E-03 1.05E-02 -6.Lf8E-09 
200 BOO -6.256E-05 -5.10E-03 1.19£-02 -6.BIE-09 

210 800 -6.668E-05 -6.10E-03 1.35£-02 -6.91£-09 
220 800 -7. J28E-05 -7.31E-03 1.53£-02 -6.91E-09 
230 800 -7.6'42£-05 -8.79£-03 1.7'f£-02 -6.5'+E-09 
21f0 BOO -B.2ITE-OS -1.06E-02 1.97E-02 -5. BOE-09 
250 800 -8.863E-05 -1.28E-02 2.2"£-02 -'f. 51£ -09 

260 BOO -9.590E-0; -1.5'6£-02 2.5'fE-02 -2. 72E-09 
210 800 -I.OLfIE-O'f -1.91E-02 2.90£-02 -6.86E-ll 
280 BOO -1. 134E-04 -2.3'tE-02 3.31E-02 3.61E-09 
290 800 -1 . 2LfOE -0'1 -2.89£-02 3.79E-02 8.62E-09 
300 800 -1. 360E-04 -3.59£-02 't.31£-02 1. 5'+E -013 
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Table A-3 (con' t) • Parameters for calculation of the compressibility 

T p C::)T D-H eV
;) (.~ ) 

Slope ap T ap T 

3 
( cm~ )( ~ )1/2 3 kg 

°c bar em em 
g bar mol bar mol mol bar mol bar2 

0 1000 -3.701E-05 -1.63E-0'l 3. n~£-03 -5. 8SE-~9 
10 1000 -3.563E-05 -2.15E-O.lf 3.02£-03 -3.'13E-09 
20 1000 -3. !f73E -05 -2. 6lf£ -O!f 2.,6£-03 -2.0flE-09 
Z5 1000 -3. 't't2E-05 -2.88E-Oq 2. 'WE-03 -1.6'5E-09 
30 1000 -3.'t19E-05 -3. 13E-0"4 2.28£-03 -1.33E-09 
'f0 1000 -3. 39LfE -05 -3.65E-OLf 2.1'1E-03 -9.22E-I0 
50 1000 -3. 39lfE -05 -If.2lfE-O'l 2.07£-03 -7.22E-IO 

50 1000 -:3. 39lfE-05 -If.2lfE-OLf 2. .16£-03 -1.1;£,-09 
60 1000 -3. '#16E -OS' -If.91£-0'+ 2.20£-03 -9.62E-I0 
70 1000 -:3. £f5 7E -05 -5. 6~E-O~ 2. :33E-03 - '1 • '1'jE -1 0 
80 1000 -3.517£-05 -6.57£-0'1 2.51.f£-03 -1.22£-09 
90 1000 -3.59-4£-05 -7.62£-0-4 2.8lf£-03 -1.61£ -1l9 

100 1000 -3.689E-05 -8.8'+E-0'l 3.23E-03 -2. 15E-09 

110 1000 -3.801E-05 -1.03E-03 3.71E-03 -2.81E-09 
120 1000 -3.931E-05 -1.19£-03 1.f.28£-03 -3.59£-09 
130 1000 -~ . 0 78E -or; -1.39£-03 'f.95£-03 -Lf .1.f7£-09 
1'10 1000 -4.2'15£-05 -1.63£-03 5.71£-03 -5. -4 'IE -09 
150 1000 -'1.lf3IE-05 -1.90£-03 6.59£-03 -6.lf7E-09 

1£.0 1000 -4.639E-05 -2.23E-03 7.57E-03 -7.55E-09 
170 1000 -~. B70E -05 -2.6lE-03 8.61£-03 -8.66E-09 
180 1000 -5 .12~£-05 -3.07E-03 9.90£-03 -9,77£-09 
190 1000 -5.Lf08£-05 -3.61E-03 1.13£-02 -1.09E-08 
200 1000 -5.721£-05 -4.26E-03 1.28E-02 -1.19E-08 

210 1000 -6.066E-05 -5.03E-03 1.~5E-02 -1. 29E-08 
220 1000 -6.lf48E-05 -5.95E-03 1.63E-02 -1.37E-08 
230 1000 -6.IHIE-OS -7,06E-03 1.83£-02 -1 .LfLfE -08 
2'+0 1000 -7. 3liOE -05 -8.39E-03 2.06E-02 -1. 't8E-08 
250 1000 -7.859£-05 -1.00E-02 2.31£-02 -1.50£-08 

260 1000 -8. '+37E -05 -1. 19E-02 2.58£-02 -I.Lf6£-08 
210 1000 -9.080E-05 -1.lf3E-02 2.88£-02 -1. 38£-OB 
ze;o 1000 -9. 797E-05 -} .7ZE-02 3.22£-02 -1.22E,08 
290 1000 -1.060E-Oq -2.01£-02 3.58E-02 -9.65£-09 
300 1000 -1. 150E-01.f -2.51E-02 3.98£-02 -5. 85E-09 
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Specific volumes of aqueous sodium chloride solutions (em 
3 -1 

Table A-4. g ) 

T[/IIP PRESS -------------------------------------- "DlAltTV ----------------------------------------(0 C) (BAR) .1000 .2500 .5000 .7500 I. 0000 2.0000 3.0000 If. 0000 5.0000 

0 .995732 .989259 .978889 .968991 .959525 • 925lf26 .896292 .870996 · Blftl6lf6 
10 .995998 .989781 .97980,. .910256 .961101 .921905 .899262 .111'1201 .8!'1958 < 
20 .991620 .99156" . 'JIB 833 • 972':i05 • 963'.>,*1f .930909 .902565 .8776"3 .855Q69 0 
25 • 99883'1 .992832 .983185 .973932 .965038 .932590 .90lf339 .879'451 .6'>730) ... 
30 I .000279 .99'1319 .911'1735 .975539 .96669,. .93'1382 .90619,. .8813311 · 8J'11 95 C 

~ 'f0 1.003796 .997863 • 988371f .'179JIfJ .91(1'155 .938287 .9101'15 .895276 .C6310a m 
50 1.00806" 1.002161 • 992668 . 983551 • 911f712 .9'12603 .91't'l11 .889'113 . 86Tl/fl ... 

;Ia 

n 
50 1.008 ) 1.0022 .99Z7 .9836 .91'18 .9'127 .91'15 .8895 .8,,13 ." 

;Ia 
60 1.0130 J. OOTI .9976 .9885 .9197 .91f11f .9191 .89'10 .8716 0 
TO I .0186 1.0127 l. 0031 .993'1 .9851 .9526 .92'10 .8987 .8162 ." 
80 1.02"9 I. 0 188 1.0092 .999'1 .9909 .9581 .9293 .9031 .8809 m 

;Ia 
90 1.0311 1. 0256 J. OIST 1.0063 .9912 .9640 . 93If8 .9089 .99;8 ... 

100 1.0391 1.0329 1.0228 1.0133 I.Ooqo .9'f03 .9406 .9l't't .MIO iii 
CA 

0 
110 I 1.01111 I. 0'107 1.0305 1.0207 .9769 .9'166 .9201 .896'1 

"II 
1.0113 ,.. 

120 2 ) .0557 1.0,,91 1.0386 I . 02~6 I. 0190 .9839 .9'532 . 'tabl .90?0 0 
130 3 1.06'19 1.0582 I.OIl7'f I. OJ71 1.0272 .9912 .9S"!9 .9n3 • 'ie7S C 
i'tO If t .0'48 1.0678 1.0567 1.0'161 1.0359 .9990 .9670 .9389 .9139 m 
150 5 1.00,'! 1.0781 1.0666 I. 0556 1.01f'2 1.0072 . 97'l'l .94'56 .';202 0 

C 
CA 
CA 

160 6 t .0966 I.OS'H 1.0111 1.06Se 1.0550 I. (Il1)9 .9!121 .9527 .§26T 0 
170 8 1. 1081 1.1008 1.08a'l 1.0766 1.065" 1.0250 .9903 .91>()1 · 335 CI 

180 10 1.1215 1.1133 I. 1003 !. ()!lSI 1.0nS 1.03'tT .99(19 . 9f, 7f~ .9'lC6 2 
190 13 1.1353 1.1266 I. 1131 1.100'1 1.01183 1.0449 1.007'1 .9'59 .9 .. 79 ~ 
200 16 1 .• ,00 1.IIf09 1.1268 1.11)'1 I. 1008 1.()5'>B 1.0175 .96':'1 .'t5S6 n 

::E: 
!-

... 
0 'V 210 1'1 L 1658 .1562 J. l'f 13 1.121'1 1. J 1'42 1. ~'673 1.0276 .9Q33 • '1635 ;Ia ::7' 

-< 220 23 1.l8l8 ,1727 1. 1570 I. 1'12'1 J • l786 1.'J19b 1.0392 l.OCH .. i.J7!A 6 !" 
n 230 21J 1.2011 ,190,* l. )'f30 1.l'ill'l t. lltqO 1.0927 1.0'1<;6 1.0121) • 'i8CIJ m 
::7' 2'/0 33 t.2l09 1,2095 1.1920 1.1757 I.IMS 1.IGbO 1.0,,16 1.0229 .98'13 • ~ 250 IfD 1.2'125 12303 1.21 It> I . I C)1j'f 1.1103 i .1~lB 1.01't" t .03 3B .~'1f6 

r 
:" 
0 260 1f7 1.266 J 1. 252~ J .2330 1.21'46 I.) 976 1.1379 I.NIH 1.0'15'1 I.OOfl2 a 210 S, I ,291Ci 1.27f1 1.2,bZ 1.23bi· t. <HI" 1.15~i? 1.1021 i,0515 i .fH62 F 280 6'1 1.3106 J. 3050 I. 261 7 1. U:06 1.21111 1.lYj'1 1. II ill 1.OTOIf 1.(I2M < 290 ]If I . 3~Z6 1 .33; 3 1.309' 1.2668 t.nq :.1938 t.13't1 L1)93' 1.0J'l'! !!- 300 86 t .3886 1.369. 1.3'401 l. 31S'S t .2926 Lll51 l.lS20 1.0919 I.05C'! -z 
!I 
:-
:0 0li>o 

IS w 



~ 

!- ... 
"D 
". 

~ 
n 3 -1 ". • Table A-4 (con't). Specific volumes 0: aqueous sodium chloride solutions (cm g ) iI 
:III • ;to 

1:1 a TEI'1P PRESS -------------------------------------- ~LAlITV ----------------------------------------1 ( DC) (BAR) .1000 .2S00 .SO~O . rsoo 1.0000 2.0000 3.0000 ~.OOOO S.OOOO 

t 
0 200 .986101 .979B9~ .969137 .960'126 .9S132" .918'169 

z 10 200 . 98b9'13 .9809'16 .'HlllT .9b2091 .9S3751 .921123 
~ 20 7.00 .988895 .98303'1 .973H3 .96'1571 .9.,.,893 .92 .. 219 
~ 25 200 .990212 .98'1391 .975D,*1 .9b6075 .951'1'16 .925922 .898'108 · 87~10S .8S2393 
:0 30 200 .991729 .90r;9S0 . 976~S3 .91.7728 .959139 .92772'1 .9002S5 .87596'1 .85 .. 251 
CD .. 0 200 .995310 .989510 .980336 .971"611 . 9i-292 1 .93161'f .90'1161 • 87~8S6 .858128 ~ 

SO 200 . 99955'f .993820 .98"59; . 97573'f .9(;.7196 .935872 .908366 .883982 .862192 

50 200 .9996 .'?938 .96'1(, .97S6 .9612 .9359 .908" .88~0 .8622 :'" 
60 200 1.00'1" .9987 . 989~ .9805 .9720 .9'105 .9129 • 88BIf .866'* Y' 
1J 200 1.0098 1.00'11 . 99 .. r .9858 .9112 .9'155 .9171 .8929 .8108 N 
80 200 1.0158 1.0100 1 . OOO~ .9'15 .9828 .9S08 .9227 .8917 .81S" :s:I 90 200 1.0221f 1.016" 1.0063 .9H7 .9888 .9565 .9280 .9027 .8002 0 

100 200 1,029,* 1.0233 1.013& l.OOIf3 .9953 .962'1 .933S .90eO .8852 ~ 
", 
:s:I 

"" 110 200 1.0370 1.0308 I . 020~ 1.0113 1.0022 .9687 .9391f .913,* .8903 > 120 200 ].0'152 1.038B 1.0281> 1.0188 1.0095 .9753 .9'155 .91 '11 .8957 Z 
130 lOO 1.0539 1.0'173 1.03611 1.0268 1.0112 .9823 .9518 .9250 .9013 0 
Ilia 200 1.0631 1.0%3 1.0"5; 1.0353 1.025'1 .9896 . 95e~ .9312 .9071 ,.:: 
I~O 200 1.0730 1.06ioO 1.05'13 J.OQ'l2 1.03'1 I .9973 .9650; .9n6 .9131 

l" 
." 

160 ZOO 1.0835 1.0162 1.061fr 1.0531 1.0'132 1.00SIf .9128 .9'1~3 .919'1 :j 
N 

110 ZOO 1.09'17 1.0871 1.0751 1.0631 1.0529 1.0139 .980'1 .9513 .9251 m 
180 200 J. 1066 1.0981 1.066Z 1.07'1'1 1.0632 1.0229 .9885 .95E6 .9326 '" ]90 200 1.1192 1.1110 1.09B() 1.0857 1.01'11 1.032'1 .9969 .9663 .9397 
200 200 1.1321 1.121f1 I. 110; 1.0"78 1.0857 1.0'125 1 . 0058 • 91~3 .9'170 

210 200 I. PI12 1.1381 1 . Il3~ t. 1106 1.0'180 1.0531 1 .0152 .9821 . 951f1 
220 zoo 1.1627 I. 10;31 1.1383 1.12'13 1.1112 1.06'15 I .0251 .9915 .9621-
230 200 I. 119'1 1.1693 I . 15 3~ 1.1390 1.1253 1.0166 1.0351 1.0008 .9109 
21f0 200 I. 1973 1.1867 I. i10~ 1.15'18 l.lIfO,* 1.0896 1.0'170 1.0 I 07 .9796 
250 200 1.2168 1.2050; 1.IB8!J 1.1719 1.1561 1.1035 1.0590 1.0211 .9687 

260 zoo 1.2380 1.2259 I.Z0711 1.1 '0,* 1.1111'1 1.1180; 1.0719 1.0322 .9981 
210 zoo 1.2613 1.2"83 1.2286 J .2105 I. 1936 1.13.,8 1.0858 1.01f~1 1.0081 
2BO 200 1.2869 1.2729 1.25JT 1.2325 1.211f6 1. 1521f 1.1008 1.0561 1.0185 
290 200 I. 315'1 I. 3001 1.211J 1.2566 1.2375 1.1116 1.1170 1.0102 1.0295 
300 200 1.3U6 1.3301 I. 305T •• 2833 1.2628 1.1925 1.13"5 I.08"~ 1.0"10 



Table A-4 (con't), Specific volumes of aqueous sodium chloride solutions (em
3 

g-l) 

TEMP PRESS -------------------------------------- "DlALITV ----------------------------------------10 C) (BAR) .1000 .2500 .5000 .1500 l. 0000 2.0000 3.0000 If.OOOO 5.0000 

0 '100 .9770'1'1 .971070 .961'1'10 .952335 .9If3568 .91195'1 
10 '100 .918316 .972581 .963211 .95'1353 .9'l5192 .91'16'17 < 
20 '100 .980625 .97'19'12 .965806 .9ST038 .9If8608 .917820 0 
25 If 0 0 .982031 .97639'1 .967316 .958601 .950215 '9195"1f . 892715 .8689% .8'11668 

... c 
30 '100 .983622 .918008 . 968971f .960291 .95191f., .921355 . 891f55'1 .870197 .8'19512 ~ 
If 0 '100 . 9fH26 1 .991696 .972702 • 961f068 .955150 .92523., . 8981f30 • 91'161f 1 .853332 rII 
50 '100 .991'l98 .985919 .976912 .968310 .959992 • 929'1 If 3 .902569 ,878100 .857327 -I 

:II' 
n 

50 '100 .9915 .9059 .9170 .9683 .9600 .9295 .9026 .8781 . 8511f 
"V 
~ 

60 '100 .9963 .9901 .9811 .'H30 .96'11 .93'10 .9070 .882'l .8615 0 
10 '100 1.0016 .9959 .9869 .9181 .9691 .9388 .'Ulb . 881lt .8658 ." 

m 
80 1100 1. 007'1 1 .0016 .9925 .9837 .91']2 .9'139 .9165 .992(] .8102 ;10 
90 '100 1. 0136 1.0078 .9985 .9896 .9810 .9'19'1 .9216 . 896CJ .81'18 -I 

iii 100 '100 1.020'1 1.01'15 1.0050 .9959 .9812 .9551 .9;69 .9019 .8196 en 
0 
"II 

110 '100 1.0216 I .0216 1.0119 1.0026 .'l931 .9611 .9325 .90T) .8e1f6 
~ 120 1100 1,0353 1.0291 1. 0192 1.0098 I.OOOb .9611f .9383 .91U .8891 

130 '100 1. 01f36 1.0372 1.0270 1.0113 1.(]080 .911f0 ,9Cfll3 .9182 .8951 c 
lifO '100 1.0523 i .0'157 1.0352 1.02S2 I.CIH .9809 .9506 • 92ft I .9M6 rII 

0 150 '100 1. 0615 1.05'17 1.0'139 1.0336 I.CZ3S .9881 .9512 .9:'02 .906Cf C 
CIt 
CIt 

160 '100 I.OTt3 1.06'13 1.0531 1.0'125 l. e323 ,99ST .96'11 .9365 .9lll 0 
110 1100 1.0816 1.07'13 1.0628 l. 0518 I.On3 1.0036 .9112 .91f31 .9185 52 
leo '100 1.0926 1.0850 1.0130 1.0611' I. £508 1.0119 .9781 .9'19'1 .92'19 C 
190 '100 J.IO'l2 1.0963 1.01l38 1.0720 1. (608 1.0201 .9865 .9STI .9315 ~ 
200 '100 1. 1165 1.1082 1. 0953 1.0830 J .HI'! 1.0299 . 991f1 .96'15 .938'1 n 

~ :J: ... ... 
:r 0 < 210 '100 1. 1296 1.120'1 I. 107" 1.091f6 1.~826 I. 0396 1.0033 .912l .9"56 '" !" 
n 220 CfOO I. 1 If 3'1 1 . J3'fLf 1.1202 1.1010 1.()9'1if 1.0498 1.0123 .980'1 .9,31 is 
:r 230 'f00 1.1582 1.1'181 l. 1339 1.1201 J.IOI0 1.0607 1.0218 .9889 .9608 m 
" ~ 240 '100 1.17'10 1.16110 1.1 fl85 1.13lfO t .1203 1. 0722 1.0319 .9919 .9689 
:III 

" 
250 '100 1. 1908 1.1803 1. 16'10 1.llt89 1.13'16 1.08'15 1. 0'126 Loon .'H73 ,. 

0 
Q 

260 '100 1.2089 1.1918 1.1607 1.16'18 I.Ilt99 1.0976 1.05'11 1.0173 .9a6t '1 
< 270 '100 1.2201f t. 2166 I. 1986 1.1819 1.1663 1.1111 1.0663 J.Oln .9'J53 
~ 280 lIOO 1.21f91f 1.2369 1.2119 1.200Cf 1.181f0 I. 1269 I. 0791f I.039~ 1. 0050 

290 lIOO 1.27Z3 1. 2590 1.2388 1.2201f 1.2032 I. Ilf33 1.0935 l.OSI! 1.0151 
- 300 '100 1.2972 1.2830 1.2616 1.2'121 1. 22lfO 1.1612 1.1089 1.06'fZ 1.0251 
z -----... '-.--~~ 

!' 
:'" 

:0 co olio to) CIt 
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Specific volllmes of aqueous sodium chloride solutions (cm3 g-l) 
.. 

Table A-4 (con't). !I 
:III 

~ 
C a TEMP PRESS -------------------------------------- MOl~LITV ----------------------------------------~ ( °C ) (MR) .1000 .2500 .50CO .1500 1.0000 2.0000 3.0000 ".0000 5".0000 
< 
It 

0 bOO .96£1521 .962711 .953531 .9'1'1706 .rJ362lf'f .905571 
z 10 600 .970289 .9&'l678 .955661 .9'l7019 .n8118 .908lf19 
11 20 bOO .972800 .961282 . 951l'lOS .9'1988'1 .9111681 .911117 
:- 25 bOO .97'l299 .9611812 .959'l83 .95150'1 .9'133.,1 .913'157 .887261 .86Q024 .8'13145 
:0 30 bOO .9759'16 .970lf8j .961690 .9532'10 .~'I5103 .915217 .889098 .8658"8 . IJ'I'I910 
CD .,0 600 .97965S .91'1211 .9651462 .9570'15 .9'18933 .9191'16 .8929"2 .8696.,1 .8'187"0 ~ 

50 600 .983819 •978'I'l2 .969688 .961268 .953151 .923312 .891026 . 8736'f2 .852(,68 

50 600 .98:19 .978" . 9691 .9613 · 9532 .9233 .8910 .8136 .8521 =" 60 600 .9086 .9831 . 97'13 • 9659 · 9571 .9218 .9013 .8718 .8561 
!A 10 600 .9938 .91383 .979'1 .9709 · 9627 .9325 . 90S8 .8821 .8609 

80 600 .999'1 .9938 .98'19 .9763 .9680 .9375 .9106 .88H .8653 !'I 
90 600 1.0055 .9998 .9907 .'1820 .9136 .9'121 .9155 .8913 .8697 :III 

100 bOO 1.0119 1.006.2 .9970 .9881 .9795 .9"82 .9201 .8962 . 871f'l 0 
0 
m 

110 600 1.0189 I .0130 1.0036 .99"5 · 9858 . 95"0 .9260 . 9013 .8792 
:III 
tit 

1.20 bOO 1.0262 1 .0202 1.0106 I. 0013 .9925 .9600 .9316 .9065 . 88'f1 ~ 
130 600 1.03'10 1.0.279 1.0180 1.0085 .999" . 9663 . 931'f .9119 .8893 Z 
lifO 600 I. 0'123 I . 03~9 1.0.258 1.0161 1.41068 .9129 .9'f31f .9175 .89"6 c 
150 600 1.0510 1.0'Ilflf 1.03'10 I.OlIfO 1.01'15 .9199 .91f91 .9733 .9001 ~ 

!A 

1.0601 1.0'126 1.0323 1.41225 .9869 .9562 .929" .Q058 " 160 bOO 1.0531f =I 
170 bOO 1.0699 1.0628 1.05 J7 1.0'111 1.41310 . 99"If .9630 .9356 _nIT N 
180 flOO I. OBO I 1.0728 1.0612 1.0503 1.41398 1.0022 .9100 • '1121 .1111 m 

lID 
190 600 1.0908 1.0832 1.0113 1.05'1'1 I.G"9Z I. 0 I 0" .9113 .'1f88 .121f1 
200 WO 1.1011 1.09'13 1.0B18 1.0101 1.41589 1.0189 .9850 .9558 .1J06 

210 tOO 1.11'11 l. 1059 1.0930 1.080e 1.41692 1.0279 .9929 .9630 .131" 
220 ~OO f.1261 1.1182 1.10'11 1.0920 1.41800 1.0313 1.001l .9106 .1"1f" 
230 ~OO J. 1'101 1.1311 1.1171 I. 1031 I.0911f 1.01f12 LOIOO • 97115 .1511 
2'10 ~OO 1.15'12 1.1"'18 1.1302 )'llbS 1.1035 1.0516 1.0192 .9867 .1592 
250 600 1.1692 1.159" 1. I"" I 1.1298 I. 1163 I. Ob86 1.0289 • 9951f .1611 

260 600 1.1852 I. J7"8 1.1589 1.1"39 1.1298 1.0803 1.0391 1.001j411 .9153 
ZTO liOO I.Z0Z1 1.1913 1.17"5 1.1569 1.1 .... 3 1.0928 1.0500 1.01'10 .1838 
280 liOO 1.2203 1.2088 1.1913 1.11S0 1.1S91 I. 1061 1.0616 1.02-" ."21 
290 liOO 1.2397 J .2276 1.2092 1.1922 1.1163 I. 120tt 1.01"0 1.03'" I.GOlO 
300 liOO 1.2605 1.2"18 1.2285 1.2107 1.1'If. 1.115' 1.081' I."" I.ClIIII 



Table A-4 (con't). Specific volumes of aqueous sodium chloride solutions (cm3 g-l) 

TEMP PRESS -------------------------------------- MOl~lITV ----------------------------------------(0 C) (BAR) .1000 .2500 .5000 .TSOO 1.0000 2~0000 3.000~ q.OOOO S.OOOO 

0 800 .960519 .95'1961 .9'160lfl .937506 .929323 .899616 
10 800 .9626'f5 .957201 .9'18'f51 .9'1D061 .932000 .902598 < 20 800 .965383 .96001'1 .951315 .9'13019 .'135097 .905B8'1 
25 flOO .966958 .9616''1 .953013 • 9'1~750 .136793 .907639 .B8205D .859300 .638822 0 ,.. 
30 flOO .968661 .963336 .95'1T62 .9'1&522 .93858'1 .909'16" .883872 .661101 .8'10628 c 
'10 800 .972'128 .967122 .958'517 .951)358 .9'12'f36 .91332" .88168" .B6lfB62 .8lf'f3Jt9 ~ 
50 800 .976651 .9113lf2 .962792 • 95~567 .9'f6631f .917'153 .891 T19 .868797 .8lf8212 m ... 

" n 
50 800 .9167 . 9Ti 3 .9628 .9SQ6 .9'166 .9175 .8911 .8688 .8'182 .., 
60 800 .9813 .9T60 .961'1 .9591 · '1512 .9218 .8959 .8129 .8522 " 10 BOO .986'f .9810 .912'f · 96~0 .9560 .9265 .900Jt .8171 .8563 0 .., 
80 BOC .9919 .98M .9171 .9693 · '161Z .9313 .9050 .8816 .8(,06 m 
90 800 . ?917 .9922 .983'1 .9149 .9666 .93(,5 .9098 .6861 .86'19 ;III ... 

100 800 1.00'10 .998'1 .989'1 .9808 · 'H2'1 .9'f18 .911f9 .8909 .8695 n; 
CII 

0 
110 SOO 1.0101 1.0050 .9958 .9810 .H85 .9'+1'f .9201 .8958 .81'1t "'1'1 

120 BOO 1.0111 1.0119 J .0025 .9935 · ~6'19 .9532 .9255 .9009 .818il ,. 
130 800 J. 0252 1.0192 1.0096 1.000'1 .'1916 .9593 .9311 .9061 .8839 0 
1'10 800 !.0330 1.0269 I. 0170 1.0016 .9986 .9651 .9369 .9115 .8690 C 

m 
15'0 800 1.0'113 I .0350 1.02'19 1.0152 I.D060 .'H23 .9'f29 .9111 .89'13 0 c 

CII 

160 A(lO 1.0500 1.0,+35 1.0330 1.0231 1.(J136 .9791 .9'192 .9229 .8991 CII 
0 ITO 800 1. 0591 1.0521f 1.0'116 1.031'1 1.0216 .9862 .9556 .92S9 .905" C 

180 aDO 1. 0687 1.0611 1.()'j06 1. O'fOl 1.0300 .9931 .9623 .9351 .9112 C 
190 BOO 1.01B1 1.0115 1.0i-00 1.0'192 1.0388 1.001'1 .9693 .9'115 .9tT2 ~ ZOO BOO 1.0893 1.0818 1.0699 1.0581 1.0'119 1.009'1 .9165 .9'181 .9231f n 

!- x ... 
." 210 800 1.IOOlf 1.0926 1.0802 t .0&'86 1.0515 J .0178 .96'10 .95~0 .9298 0 ::r 

" ~ 220 800 J. 1120 1.1039 1.0911 1.0790 1.0616 I.02M .9'119 .9621 .93611; a 
9 230 800 1.12lf3 1 . II 5S 1.1025 1.0'lOO 1.0181 1.0358 I. 0000 .96<)5 .9'13" m 
• 21f0 BOO 1.1311 1.12S3 1.11'15 1.1015 1.0892 J .Olf'" 1.0085 .9112 .9505 
iI 7.50 800 1.1507 l.llft5 I. 1211 1. 1136 1.1006 1.0555 1.011'1 .9852 .951'1 
;JIJ 

~ 
CI 260 flOO J. 165 t Z. 1551# I. 1 If 0'1 1.12611 1.113) 1.0661 1.0267 .99)5 .9655 a 

210 800 1.1802 1.1101 1.15'15 1.1399 1.1261 1.0173 1.0366 I.OOZ3 .9135 a 
< 280 800 J • 1962 1.1651 1.169 .. 1. 15" 1 1.13~8 1.0892 1.0IfTO 1.01l~ .9811 
~ ~90 800 1.2132 1.2022 I. 1952 1.1~93 1.151f1f l. t019 t .0580 1.0212 .990" 

300 800 J .2313 1.2191 1.2020 1.1B55 1.1100 1.1155 1.0699 1.0315 • 9991t 
, 
z 
p 
:-

! A .... 
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VOLUMETRIC PROPERTIES OF AQUEOUS SODIUM CHLORIDE 49 

Table A-5. 

Expansivities of sodium chloride solutions: 1 (dV) vaT 
P,m 

x 10 3 K 

T£~ F'J~ESS --------------------- MOLALITY -----------------------
(0 C) (BAR) .1CO .250 .500 · ;50 1.000 2.000 3.000 '1.000 

0 I -.058 -.026 .02'1 .069 · 110 .237 .313 .355 
10 1 .102 .123 .156 .186 .213 .297 .3"9 .380 
20 1 .21S .232 .25"l · 274 .2'12 .:W1 .38'1 .'1-06 
2S 1 .267 .'ns .296 .312 .327 .373 ."01 · .,.20 
30 1 .311 .320 .33'1 .3'17 .359 .395 .'118 .~3 
.. 0 1 .389 .39't .'t02 .'110 · 't 17 ."38 .'t51 .%0 
50 t .'158 .'160 .'t6't ."6T • '170 .1t79 .'18" · '166 

50 1 .... 6 .i.fb .IfT .'17 .1.f7 .'+9 .'19 .lf9 
60 1 .52 .52 .52 .52 .52 .52 .52 .52 
TO 1 .58 .58 .';8 • r;7 .n .% .55 .51.f 
80 1 .6'1 .63 .63 .£.2 .61 .60 .58 .56 
'10 1 .69 .613 .67 .67 .66 .63 .61 .59 

100 1 . r'l .73 .72 .71 .70 .6b .6'1 .61 

110 1 .80 .78 .71 .75 · 7'1 .10 .66 .6~ 
120 2 .85 .6!! .82 .130 ·.78 .73 .6Q .6h 
130 3 .90 .89 .86 .85 .83 .77 .72 .69 
1'10 'I .96 .9't .91 .89 .81 .80 .75 .71 
150 5 1.01 .99 .97 .9't .92 . a'f .78 .7'f 

160 6 1.07 1.05 1. 02 .99 .91 .88 .82 .71 
110 8 1. 13 1.11 1. 08 1.05 1.02 .93 .86 .BO 
1BO 10 1.20 1.18 1.1'1 1.11 LOB .'18 .'Hl .83 
190 13 1.21 1.25 1. 21 1.17 1. ]" 1.03 .9'1 · 86-
200 16 1.35 1. 32 1. 28 L2'f 1.20 1. 08 .99 .90 

210 19 1. '1'1 1. If 1 1.36 1. 32 1.28 1. 15 1. 0'1 · '9'1 
220 23 1. 5'1 1.50 1.'15 1. '1O . 1. 36 1. 21 1. 09 .99 
230 28 1.65 1. 60 1. 5'1 1.'19 1.45 1. 29 1.15 1. 03 
Z"tO ~:3 1.77 \.72 1.65 1.60 1.55 1. 31 1.22 t .0>1 
25'0 'f0 1. 91 1. 85 1. 78 1. 71 1.66 1.lf6 1. 30 1. 1'1 

21>0 1f7 2.07 2.01 1.92 1.85' 1. 78 1.56 1. 38 1.20 
270 55 2.21 2.19 2.08 2.00 1. ~2 1.67 1. '16 1.26 
280 6'1 2.50 2.1fO 2.27 2.17 2.08 l. 79 1. 55 1. 33 
290 1'1 2.18 2.66 2.50 2.36 2.25 1. 91 1. 61; 1. 39 
300 86 3.13 2.91 2.76 2.59 2.'i5 2.02 1.11 1. '1'1 
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50 P. S. Z. ROGERS AND K. S. PITZER 

Table A-5 (con' t). 

Expansivities of sodium chloride solutions: 1. (dV) x 10
3 

K 
v aT p ,m 

1'£fItP PRESS --------------------- MOLALITV -----------------------( °C) (8AR) .100 .250 .5'00 .750 1.000 2.000 3.000 'LOOO 

0 200 .016 .0'1'+ .086 · 125 .159 .26'+ 
10 200 . Ilf6 .165 .193 .219 .2lf2 .313 
20 'M .2'+S .2.57 .2U .2q~ .309 .359 
25 200 .287 .297 .312 .326 .339 .379 .'103 .'119 
30 200 .325 .333 .3'16 .357 .3bT .399 .'1\8 .lf31 
.. 0 200 .3914 .399 .'106 .'113 .'119 .'138 .'1'19 .'156 
50 200 .'156 .'158 .'f61 .'I6'f .'f66 .'17" · '178 .'ISO 

50 200 .'16 .'+6 .'16 · '+1 . 'I 7 .'+8 .'IS .lf8 
60 200 .51 .51 .51 .51 .51 .51 .51 .50 
70 200 .57 .% .% · ~" .~5 .5'1 .53 .53 
eo 200 .62 .61 .60 .60 .59 .58 .56 .5" 
90 ZOO .66 .66 .65 .6'1 .63 .61 .58 .51 

100 ZOO .71 .70 .69 .6$ .67 .6'1 .61 .59 

110 ZOO .76 .75 .73 .12 .71 .67 .63 .61 
120 2.00 .81 .79 .78 .7E, :"7'" .10 .66 .63 
130 200 .85 .8'1 .82 .80 . 7~ .13 .68 .65 
lifO 200 .90 .88 .81:- .8'1 .82 .16 · 71 .68 
150 200 .95 .93 .91 .88 .86 .19 · T" · TO 

160 200 1.00 .98 .95 · 93 .90 .83 .17 .12 
ITO 200 1.05 1. 03 1.00 • 97 .95 .86 .80 · 75 
180 200 1.11 1.09 1.05 1. 02 .99 .90 .83 · 78 
190 200 1.17 1. I" 1.11 1. 08 1.05 .95 .8T .81 
200 200 I.Z3 1.21 1.17 1.13 1.10 .99 .91 .8'1 

210 ZOO 1. 30 1. 2T 1.23 1.19 1.16 1. 0'1 .95 .88 
220 ZOO 1. 38 1. 35 1. 30 1.26 1.23 1.10 l.00 .91 
230 200 1. '17 1. '13 1. 38 1. 3'1 1.30 1.16 1.05 .96 
2 .. 0 :lCO l.H 1.52 1.~7 1.142 1.39 1.23 1.11 \.00 
25'0 200 1.67 1.63 1.5"1 1.51 I. 'IT I. 31 1.18 1. 05 

260 200 1. T9 1. T'I 1.67 1.62 1.57 1.'10 1.25 1.11 
2TO 200 1. 93 1.88 1.80 1. Ttf 1.6B 1.'19 1.33 1. 1 T 
280 200 2.10 2.03 1. 9'1 1. B7 1.80 1.60 1.~2 1. 2'1 
290 200 2.30 2.21 2. 11 2.02 1. 9'1 1.71 1.51 1. 31 
300 200 2.5'1 2.'13 2.30 2.19 2.10 I.B2 1.60 1. 31 
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Table A-S (con't). 

Expansivities of sodium chloride solutions: 

TEfIIfJ PRESS --------------------- MOLALITV -----------------------( OC) (8AR) .100 .250 .500 .750 1.000 2.000 3.000 '1.000 

0 .. 00 .081 .105 . l-YO .172 .201 .285 
10 .!f00 . 181 .202 .227 .2'18 .268 .326 
20 '+00 .210 .290 .291 .312 .32S: .31.1. 
25 '100 .306 .314 .328 .3'10 .351 .38'+ .£+0'+ ."+18 
30 4100 .339 .3.1.16 .357 .367 .376 .£+03 .'119 .'129 
'f0 4100 .1f00 ."10"1 . 'flO .'+16 .'122 ."137 .£+'16 .'152 
50 '+00 .'155 .If,6 .'159 .'162 .'16'1 .'+70 .'113 • 'f l.1f 

50 'f00 .'15 .'16 .£+6 .'16 .'+6 ."11 . '11 ."7 
60 'f00 .51 .50 .50 .50 .50 .50 .50 .'19 
TO '100 .515 .55 .55 .5'1 .5'1 .53 .52 .51 
80 .. 00 .60 .59 .59 .58 .58 .56 .5'1 .53 
90 '100 .61f .6'1 .63 .62 .61 .59 .57 .55 

100 'f00 .69 .68 .67 .65 .65 .61 .59 .57 

110 .!f00 .73 .72 .10 .69 .68 .6'1 .61 .59 
120 4100 .77 .76 .7'1 .73 .71 .67 .63 .61 
130 '+00 .Bl .80 .18 .76 .75 .69 .65 .63 
1'10 .!f00 .85 .B'I .82 .80 .78 .72 .68 .65 
150 '100 .90 .88 .86 .83 .81 .75 .70 .67 

160 '10O .9'1 .92 .90 .81 .85 .78 .73 .69 
170 -'100 .98 .97 .9-'1 .91 .89 .Bl .15 .71 
180 '100 1. 03 1. 01 .98 .95 .93 .8'1 .78 . 7'1 
190 '!oo LOB 1. 06 1. 03 1.00 .97 .88 .81 .16 
200 '100 1. 13 1.11 1. 07 l.OIf 1.01 .92 .8'1 .19 

210 "100 1. 19 1. 16 1.13 1.09 1. 06 .96 .88 .82 
220 "100 1.25 1.22 1.18 1.15 1.11 1.00 .92 .85 
230 "100 1. 32 1.29 1. 2~ 1.21 1.17 1.05 .96 .88 
2"10 "100 1. 39 1. 36 1. 31 1.27 1.23 1.11 1.01 .92 
25'0 "100 1.-'11 l..lJ3 1. 38 1.3'1 1.30 1.17 1.06 .96 

260 qOO 1. 5'5' 1. 5'1 l.-'lb 1. 'f2 I. 38 I. 2-'1 1.12 1. 01 
ZTO If 00 1.65 1.61 1.55 1.50 l.lf6 1. 31 1.1 ~ 1. 06 
280 .'f00 1. 75 1.71 1.65' 1.60 1.5'5 1. 'f0 1.26 1. 12 
290 t;OO 1. 81 1.82 1.16 1.'11 1.6b 1.50 1.35' 1. 19 
300 qOO 2.01 1. 96 1.88 1.83 1. 78 1.61 1.'15' 1. 21 
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Table A-5 (conlt). 

Expansivities of sodium chloride solutions: 

~ PRESS --------------------- ~LALITV -----------------------{O C) (BAR) .100 .250 .500 .750 1.000 2.000 3.000 '1.000 

0 600 .138 • 15'1 .181 .213 .236 .302 
10 600 .223 .236 .256 .275 .291 .338 
20 600 .2'12 .301 .316 .328 .3~O .373 
25 600 .;\23 .331 .3'12 .353 .362 .390 .'106 • .!f16 
30 bOO .352 .358 .368 .376 .38'1 · '106 .'119 .1427 
'to 600 .'106 .1409 .'115 .'120 .'12'1 .'131 .'1'1'1 .'1'18 
~o 600 .'155 .'156 .'158 .'160 .'162 .'167 .'168 .'1&8 

SO 600 .1f5 .'16 .'16 .'16 .lfb · '11 .'17 .'IT 
60 600 .50 .50 .50 .;0 .50 · '19 ... 9 .'18 
TO 600 .5" .5'1 .5" .53 .53 .52 .51 .50 
80 600 .58 .58 .51 .57 .56 .55 .53 .52 
90 600 .62 .62 .61 .60 .59 .57 .55 .5'1 

100 600 .66 .66 .61f .63 .63 .59 .51 .55 

110 bOO .70 .69 .68 .67 .66 .62 .59 .57 
120 600 .7'1 .13 .71 .70 .69 .6'1 .61 .59 
130 600 .18 .16 .75 .73 .72 .61 .63 .60 
1 .. 0 600 .81 .80 .78 .76 • T'J .69 .65 .62 
150 600 .85 .8'1 .81 .79 .78 .12 .67 .614 

160 600 .89 .87 .85 .83 .81 · 7'f .69 .66 
170 600 .93 .91 .88 .86 .S'I .TT .72 .68 
180 600 .91 .95 .92 .90 .Sl .80 .7'1 .70 
190 bOO 1. 01 .99 .96 .93 .91 .83 .16 .72 
200 600 1.06 1.03 1.00 .97 .95 .S6 .19 .7.!f 

210 600 1. 10 1. 08 1.05 1. 01 .99 .89 .S2 .71 
220 600 1.15 1.13 1.09 1.06 1.03 .93 .85 . Sf) 
230 600 1.20 1.18 1.1'1 1.11 1.07 • '17 .89 .S2 
21f0 600 1.26 1.23 1.19 1.16 1.12 1. 01 .92 .S5 
250 600 1.32 1.29 1.25 1.21 1.18 1.06 .97 .89 

260 600 1. 39 1. 3~ 1. 31 1.21 J. 2'1 1.12 1.01 .93 
210 600 1. I.! 6 1. .If 3 1.38 1. 3.1f 1.30 LIB 1.07 .91 
280 600 1.53 1. 5'0 1.'15 1..If 1 1.38 1.25 1.13 1.02 
290 600 1.62 1. 5'8 l.51.! 1.50 1.1.f6 l. 33 1.20 1.08 
300 600 1.11 1.68 1.63 1.59 1.55 1. '12 1.29 1.15 
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Table A-5 (con't). 

Expansivities of sodium chloride solutions: 

TE" PFIESS --------------------- ~OLALrTV -----------------------( °e) (BAR) .100 .250 .500 .150 1.000 2.000 3.000 '1.000 

0 eoo .186 .202 .226 .2146 .265 .315 
10 800 .2514 .265 ~282 .297 .310 .314 7 
20 800 .313 .320 .332 .3143 .353 .379 
25 800 .339 .3146 .356 .365 .372 .395 .'f07 .oIf15 
30 800 .361f .370 .378 .385 .391 .1f09 .1f19 .'125 
oIft) 800 • 'f 11 .1f1'1 .'119 .lf2'f .'f21 .'138 .'1'12 .'1'15 
5'0 SOO .'15'5 ... % .'158 .%0 .'161 ... 6 .. ."6'1 .'163 

SO 800 .'15 .'f6 .1f6 .1f6 . '16 .1f6 .1f6 .'16 
60 800 .50 .50 .'19 .'+9 • '19 .'+9 .48 .'f8 
70 BOO .5'1 .53 .53 .53 .52 .51 .50 .50 
80 800 .57 .57 .56 .56 .55 .5'1 .52 .5 J 
90 800 .61 .60 .60 .59 .58 .56 .5'1 .53 

100 800 .6'1 .6'1 .63 .62 .61 .58 .56 .5'1 

110 800 .68 .67 .66 .65 .6'1 .60 .58 .56 
120 800 .71 .70 .69 .68 .66 .63 .60 .57 
130 800 .75 • 7'1 .72 .70 .69 .65 .61 .59 
lifO 800 .78 .17 .15 .73 .7Z .67 .63 .60 
150 800 .81 .80 .18 .76 .7'5 .69 .65 .62 

1M 800 _8'i _83 _81 _ 79 _ TT _71 .b7 .61f 
ITO 800 .88 .81 .SIf .82 .80 .7'1 .69 .65 
180 800 .92 .90 .88 .85 .83 .76 .71 .67 
190 800 .95 .91f .91 .88 .86 .79 .13 .69 
200 800 .99 .97 .91f .92 .f!9 .81 .75 .71 

210 BOO 1.03 1.01 .98 .95 .93 .81f .78 .73 
220 800 1.07 1. 05 1.02 .99 .96 .87 .80 .75 
230 800 1. 12 1. 09 1.06 1.03 1.00 .91 .83 .78 
21f0 800 1. 16 1. llf 1.10 1. 07 I. O'f .9'1 .86 .80 
250 800 1. 21 1. 19 1.15 1.12 1.09 .98 .90 .83 

260 800 1.26 1. 2LJ 1.20 1.lb 1.13 1.02 .93 .86 
270 BOO 1.32 1.29 1.25' 1. 22 1.18 1.01 .98 .89 
280 BOO 1. 38 1. 35 1. 31 1.27 1. 2'1 1. 13 1.02 .93 
290 800 I. 'f4f 1. '41 1. 31 1. 31f 1. 31 1.19 1.08 .98 
300 800 1. 5' 1 1.'18 l.qq 1. If 1 1. 38 1.26 I. 15 1.03 
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Table A-5 (con't). 

Expansivities of sodium chloride solutions: 1 dV 
x 103 K v (n) 

Ptm 

fE,.,p PRESS --------------------- MOLALITY -----------------------
(OC) (BAR) .100 .250 .500 .750 1.000 2.000 3.000 ~.ooo 

0 1000 .225 .238 .257 .273 .286 .322 
10 1000 .281 .290 .304 .316 .326 .35~ 
20 1000 .330 .337 • 3~T .356 .363 .381.1, 
25 1000 .353 .359 .367 .375 .381 .398 .'107 .'11'1 
30 1000 .375 .380 .387 .393 .398 .~12 .419 .423 
'f0 1000 • If 17 .419 .'123 .'+7.7 .'130 .'138 .'1'10 .'1'11 
50 1000 .'+56 .'157 .'158 .'159 .'161 .1.f62 .'160 .'1;$ 

50 1000 .'+6 .'16 .1f6 .'+6 .1f6 .'16 .'16 . .lf6 
60 1000 .49 . '+9 .49 .'+9 .'1'1 .'+9 .48 .lfll 
70 1000 .53 .53 . 'i? .'i? 52 · Ii I .50 .4Q 
80 1000 .56 .56 .55 .55 .55 .53 .52 .51 
90 1000 .60 .59 .58 .58 .51 .55 .53 .52 

100 1000 .63 .62 .61 .61 .60 .57 .55 .53 

110 1000 .66 .65 .6'1 .63 .62 .59 .57 .55 
12.0 1000 .6'1 .68 .bT .M> .b5 .b\ .Sq .5b 
130 1000 .72 .71 .70 .69 .67 .63 .60 .58 
lifO 1000 .75 .7'1 .73 .11 .10 .65 .62 .59 
150 1000 .78 .77 .75 .7'1 .72 .1:7 .6'1 .61 

160 1000 .81 .80 .78 .76 .75 .70 .65 .62 
]70 1000 .8.1.f .B3 .Bl .79 .77 .72 .67 .64 
180 1000 .87 .86 .84 .82 .80 · 7'1 .69 .65 
190 1000 .91 .89 .B7 .85 .83 .76 .11 .67 
200 1000 .9'1 .92 .90 .88 .$5 .78 .13 .69 

210 1000 .97 .96 .93 .91 .88 .81 .15 .70 
220 1000 1. 01 .99 .96 .9'1 .91 ;83 .17 .12 
230 1000 1. 05 1.03 1.00 .97 .95 .86 .1~ .114 
l~O 1000 LM L<l~ LG'? \.0\ .C!I! .M . I! '2. .T{' 

250 1000 1. 13 1.10 1. 07 1.04 1. 02 · ~2 .85 .19 

260 1000 1.17 1. 15 1.11 1. 08 1.05 .96 .87 .81 
270 1000 1. ZI- 1. 1" 1. 16 LIZ I. 10 .,., • ., 1 .84f 

280 1000 I. 26 1. 2'1 1.20 1.11 1. 1 'I 1.03 .914 .87 
290 1000 I. 31 1.29 1.25 1. 22 I. 19 1.08 .98 .90 
300 1000 1. 37 1. 3lf 1. 31 1.2B 1.25 1. 1 'I 1.03 • ~I.f 
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'ruble A-6. 1 (i'!.) 4 
Compressibilities of sodium chloride solutions: x 10 bar 

v ap T ,m 

T£~ PRESS ------------------------- MOLALITY --------------------------
(0 C) (eAR) .100 .250 .500 .750 1. 000 2.000 3.000 '+.000 5.000 

0 1 .503 .l.f92 . .Lf75 .l.f59 .l.f'l3 .389 .3'16 .315 .29l.f 
10 1 .'l72 .l.f63 . .Lf'l9 .'13b ."'123 .317 .3141 .313 .29l.f 
20 1 .1.j53 .l.f.Lf6 .'133 .l.f22 .l.f 11 .371 .338 .313 .29'1 
25 J . 'f'f 7 .'f"'iO .1f28 .'f17 .'lO7 .369 .337 .313 .2'1'f 
30 1 . .lfll3 .'13b .lI25 .141'1 .'fOLf .367 .337 .313 .29'1 
'to 1 .'t38 .1432 .1421 .141 1 .'101 .367 .338 .315 .296 
50 1 .1f38 .1f31 .'f21 • If II .'102 .369 .3'10 .317 .299 

50 1 .'fl.f .l.f3 .'+2 .... 1 . .lfO .37 .3l.f .32 .30 
60 1 .'!.If .'1"1 . .lf3 .'t2 • '11 .38 .35 .32 .30 
TO 1 . .lf5 .'I.If • .lf3 . '12 .'l2 .38 .36 .33 .31 
80 I • 'If> • .lf5 • .If" .'13 .'f3 .39 .37 .3'+ .32 
90 t .'17 . .lf7 .'16 .1f5 • 'I if • if 1 .38 .35 .33 

100 1 .l.f9 .'18 .1f7 .'16 .'15 .'12 .39 .37 .31f 

110 1 .51 .50 .'19 .'IS .-.7 .'1'4 . 'I 1 .38 .35 
120 2 .53 .52 .51 .50 .'19 .'16 .1f3 .39 .36 
130 3 .55 .55 .5'1 .53 .52 ./.fS • If 'I . 'f 1 .38 
1"0 'f .58 .57 .56 .55 .5'1 .50 .1f7 .143 .39 
150 5' .eZ .61 .60 .58 .57 .53 .'+9 .'f5 • if I 

160 " .65 .65 .63 .62 .61 .56 .52 .'17 .1f2 
170 8 .70 .69 .67 .66 .65 .60 .55 .50 • If 'I 
180 10 .75 .71+ .72 .71 .69 .6'1 .58 .52 .lfb 
190 13 .Bl .BO .78 .76 .7'f .68 .62 .55 ./.fS 
200 16 .81 .86 .8'1 .82 .80 .73 .66 .59 .50 

210 19 .95 .9l4 .91 .S9 .S7 .79 .71 .63 .53 
220 23 1. OS 1. 03 1.00 .97 .95 .86- .77 .67 .56 
230 28 1. 15 1.13 1.10 1. 07 1.0lf .93 .83 .71 .58 
2'f0 33 1.28 1.25 1.21 1. IS 1. Itt 1.02 .89 .76 .61 
250 .!fO 1.'1.1# l.l.f0 1. 35 1. 30 1. 26 1.11 .97 .82 .6" 

260 '41 1.63 1. 58 1.52 1. '16 1..If 1 1. 23 1. Ob .88 .69 
270 ;; 1.87 1. 8] I 72 I 65 1 5R 1 31) 1. Pi .9" .71 
280 6'1 2.11 2.09 1.97 1.87 1. 79 1.50 1. 25 1.01 .75 
290 7'1 2.56 2.'1' 2.29 2. It- 2.0'1 1. 67 1. 37 1.08 .79 
300 86 3.08 2.92 2.71 2.53 2.31 1.87 1.1+9 1.15 .82 
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Table A-6 (con' t) • 1 (~v) 4 
Compressibilities of sodium chloride solutions: x 10 bar 

v of T ,m 

TE1'IP PRESS ------------------------- ~OlALITV --------------------------(0 C) (tAR) .100 .250 .5'00 .750 1.000 2.000 3.000 tf.OOO 5.000 

0 200 .'I7.1f .'t65 • If 14 9 .'I31f .'f20 .3TO 
10 200 • If 14 7 .'f39 .'f26 .'fllf .1f02 .360 
20 200 .'130 .'f23 .'112 .'101 .391 .355 
25 2M .142$ .1418 .'107 .397 .388 .353 .32'f .301 .283 
30 200 .'f20 .'1!'1 . .lf01f .39.1f .385 .352 .3214 .301 .28'f 
.itO 200 .'f16 . .lf10 .'100 .391 .382 .351 .325 .303 .286 
SO 200 .'f15 .'f09 • .lfOO .391 .383 .352 .327 .305 .288 

50 200 .If I • .If 1 . .lf0 .39 .38 .35 .33 .3 ! .2.9 
60 200 • 'f2 . 'f 1 . 'f0 .'f0 .39 .36 .33 .31 .29 
70 200 .'12 .1f2 • .lft ."10 .39 .36 .3'f .32 .30 
80 200 .'13 .'13 .142 • 'I 1 .40 .37 .35 .33 • :3 t 
90 200 • "I If • .If"l .1f3 .'12 .lft .3S .36 .33 · :; i 

100 200 ."t5 .'15 .'t'f ."t3 .'f2 • '10 .37 .31.4 .32 

110 200 . '11 ."16 .'f6 .1f5 • If If . 'I 1 .38 .36 .33 
120 200 .'19 .'1S .'17 .'1b .1f6 .'12 .'10 .31 .314 
130 200 .51 .50 ."t9 .IfS .'fa . If 'I .'11 .38 .36 
lifO 200 .53 .53 .52 .51 .50 .lf6 .'13 .'10 .37 
150 200 .'56 .55 .5'1 .53 .52 .48 .'15 .142 .38 

160 200 .59 .58 .57 .56 .55 .51 .'t1 . 't 3 .1f0 
110 200 .63 .62 .61 .59 .58 .51f .50 .'16 • If 1 
180 200 .67 .66 .6'" .63 .62 .'51 .'5Z ."S .... 3 
190 ZOO .71 . 70 .69 .67 .66 .61 .56 .50 .1f5 
200 200 .77 .76 .7"t • 72 .70 .65 .59 .53 .'iT 

210 200 .83 .81 .79 .17 .16 .69 .63 .56 .Af9 
220 200 .90 .88 .86 .8'i .82 .7'5 .67 .bO .52 
230 200 .98 .96 .93 .91 .89 .80 .72 .6't '5't 
21f0 200 1. 07 1.05 1.02 .99 .97 .81 .78 .68 .51 
2'50 200 L 19 1.16 1.12 1.09 1.06 .95 .S't .73 .60 

260 200 1.32 1.29 1. 2't 1.20 1.16 1.03 .91 .78 .63 
270 200 1.",9 l.lflf 1.38 1. 33 1.29 1. 13 .99 .8'1 .67 
280 .200 1.6~ 1.63 1.55 1.149 1. 'i3 1. 2't 1. 07 .90 .70 

290 200 1. 9"t 1.87 1. 76 1.68 1.60 l. 36 1.16 .96 .73 
300 200 2.27 2.17 2.02 1.90 1.80 I.'tg 1. Z't 1. 01 .77 
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Table A-6 (con't). 
1 (~) 4 

Compressibilities of sodium chloride solutions: x 10 bar 
v :3P T ,m 

TtI'lP PRESS· ------------------------- ~OLALJTV --------------------------
(OC) (BAR) .100 .250 .500 .7;0 1.000 2.000 . 3.000 1f.000 5,000 

0 .qOO ."'1'1 .""0 .'f26 .'+12 .399 .353 
10 100 .1f25 .'t18 • If 06 .395 .3814 .31f; 
20 ,00 .'110 . If 0'+ .393 .383 .37't .31f0 
2~ 100 _IfM _3q9 .389 .380 .311 .339 .312 .290 .273 
30 .. 00 .'101 .395 .386 .317 .368 .337 .312 .290 .273 
'f0 'fOO .396 .391 .382 .37.q .366 .337 .312 .292 .27; 
50 'tOO .39; .390 .381 .373 .365 .338 .311f .291f .278 

50 'tOO .39 .39 .38 .37 .37 .31f .31 .29 .28 
60 'tOO .'f0 .39 .38 .38 .37 .31f .32 .30 .28 
70 '100 .'10 .'to .39 .38 .37 .35 .32 .30 .29 
80 'tOO . .In .140 .39 39 .38 .35 _33 .31 .21:1 
90 'tOO .'t2 • Ifl . If 0 . .&f0 .39 .36 .3't .32 .30 

100 'tOO .lf3 .'+2 .'+1 .lfl . 'to .37 .35 .33 .31 

110 'tOO .'!If .1f3 .'13 .1f2 • 'f 1 .38 .3b .33 .32 
120 'tOO .~" . .If; . If If .lf3 .'12 .39 .37 .35 .32 
130 'f00 . '+7 .1f7 .lfb .If' . If If .'tl .38 .36 .3'+ 
1'10 'f00 ... 9 . "1'1 .IfB .1f7 .1f6 .1f2 .1f0 .31 .35 
150 !fOO .52 .51 .50 .lf9 .1f8 . 'I If . '11 .38 .36 

160 'f~O .51./ .53 .52 .51 .50 .~6 .1f3 .1f0 .37 
170 If 00 ;51 .56 .55 .51f .52 ."18 .If; .'12 .39 
190 &f00 .60 .!j9 .!>8 .51 .5"5" .5"1 ." 7 .'f'f .'f0 
190 "00 .6'" .63 .61 .60 .59 .5'1 .'19 .1f6 .1f2 
200 'f00 .68 .67 .65 .6.1f .62 .57 .52 .IfB .'t4f 

210 'f00 .73 .11 .70 .68 .66 .60 .55 .~O .1f6 
220 'fOO .78 .77 . 7'f .72 .71 • £.~ .~q .53 .lfS 
230 'fOO .BIf .82 .130 .713 .76 .69 .63 .56 .50 
2.1fO 'fOO .91 .B9 .86 .BIf .82 . 71f .£.1 .60 .52 
2,"0 If 00 .99 .96 .93 .91 .88 .80 .72 .6'f .55 

260 .!f00 1.08 1.05 1. 02 .99 .96 .86 .77 .68 .1$8 
210 .!fOO L 18 1.1~ 1.11 1.07 1. Olf .91f .93 .73 .61 
zeo "tOO 1. 30 l.Z7 l.ZZ 1.18 1. 1 '1 1.02 . .,0 .18 .6'1 
290 'fOO 1.'1,- LifO 1. 3'f 1.29 1.2; 1.11 .98 . B~ .68 
300 .!f00 1. 62 1.;6 I.lf9 l.lf2 1. 31 1.20 1. 05 .90 .71 
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Table A-6 (con't). 1:. (dV) 4 
Compressibilities of sodium chloride solutions: x 10 bar 

v ap T ,m 

nfItP PRESS ------------------------- MOLALITV --------------------------( °C) (BAA) .100 .250 .500 .750 1.000 2.000 3.000 '1.000 5.000 

0 600 .'126 .'f18 .4105 .392 :380 .338 
10 ~oo . 'fa; .398 .387 .377 .361 .331 
20 600 .391 .386 .376 .361 .358 .327 
25 600 .387 .381 .372 .36'1 .35'; .321. .300 .279 .2b2 
30 600 .3~3 .378 .369 .361 .353 .325 .300 .280 .263 
'10 600 .378 .373 .365 .358 .350 .32/f .301 .281 .265 
50 600 .377 .372 .364 .357 .350 .32/f .302 .283 .267 

50 600 .38 .37 .36 .36 .35 .32 .30 .28 .27 
60 600 .38 .37 .37 .36 .35 .33 .31 .29 .27 
70 600 .38 .38 .37 .36 .36 .33 .31 .29 .27 
80 600 .39 .38 .37 .37 .36 .3'1 .31 .30 .28 
90 bOO .39 .39 .38 .37 .37 .3'f .32 .30 .28 

100 600 . 'f0 .'fO .39 .38 .38 .35 .33 .31 .29 

110 600 .'f2 . "f! . 'fO .3Q .3Q .36 .33 .31 .30 
120 600 .'13 .'f2 ."'11 .'f0 .'10 .37 .3'1 .32 .31 
130 600 .Cf'l .'1'1 .'f3 .1.f2 .'11 .38 .35 .33 .31 
)'f(\ 600 .'16 • .lf5 • .If'l ."'13 ."'12 .39 .36 .3'1 .32 
150 600 .'f8 • oIf7 .'f6 .'15 .'f'f .'f0 .38 .35 .3'4 

160 600 .50 ."+9 .'f8 .1f7 .'f6 .li2 .39 .37 .35 
lTO 600 .52 .52 .50 .1f9 • 'f8 • If If .'10 .38 .36 
180 600 .55 .$'f .53 .51 .50 .li5 .'12 .39 .37 
1'10 600 .58 .57 .55 .5"+ .52 .'18 .If'f .'11 .39 
200 600 .61 .60 .58 .57 .55 50 .1f6 .'43 .'10 

210 600 .65 .6'1 .62 .60 .58 .53 .'f8 ."'15 .1f2 
220 600 .69 .68 .66 .6'1 .62 .56 .51 .'+7 .~'1 

230 600 .7'f .72 .70 .68 .66 .59 .5'f .50 .1f6 
2'10 600 .79 .77 .7'5 .72 .70 .63 .57 .52 ."18 
2'50 600 .85 .83 .80 .78 .75 .67 .61 .56 .50 

260 600 .92 .89 .86 .83 .81 .72 .65 .59 .53 
270 bOO .99 .97 .93 .90 .87 .78 .70 .63 .56 
280 600 1.08 1.05 1.01 .97 .9'1 .85 .76 .68 .58 
2'10 600 1.17 1. 1'1 1.10 1.06 1.03 .92 .82 .73 .62 
300 600 1.28 1. 25' 1.20 1.15 1.12 1.00 .90 .78 .65 
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Table A-6 (con't). 1 ( a·.;) 10
4 bar 

Compressibilities of sodium chloride solutions: x 
v 3P T ,m 

TEfIIP PRESS ------------------------- ~LALJTV --------------------------
(0 C) (BAA' .100 .250 .500 .750 1. 000 2.000 3.000 ".000 5.000 

0 800 ."0'1 .397 .38'1 .373 .3£.2 .323 
10 800 .386 .380 .310 .360 .351 .3H'I 
20 800 .3714 .369 .360 .35? .3'1" .31, 
25 eoo .310 .3£.5 .357 · 3'f~ .3"1 .313 .29'" .2b~ .252 
30 800 .3b7 .362 .35'1 .3'16 .339 .313 .2e9 .269 .252 
If 0 800 .3£.2 .358 .350 .3'13 .337 .312 .290 .211 .25'+ 
SO eoo .31>1 .356 . .3'19 .3'13 .336 .312 .291 .213 .251 

SO 800 .36 .36 .35 . 3 ill .31+ .31 .29 .21 .26 
60 eoo .36 .36 .35 .31+ .3'1 .31 .29 .21 .26 
70 800 .36 .36 .35 .35 .3'1 .32 .30 .28 .26 .0 .00 .31 .36 .3' .n .3" .32 .30 .n .27 
90 800 .38 .31 .36 .36 .35 .32 .30 .28 .21 

100 800 .38 .38 .31 .36 .36 .33 .31 .29 .21 

110 800 .39 .39 .38 .31 .36 .3'1 .31 .249 .28 
120 800 .'10 .'f0 .39 .38 .31 .3'1 .32 .30 .29 
130 800 ."2 . 'I 1 .'10 .39 .38 .35 .33 .31 .29 
1"0 800 .'13 ."2 • " t .'10 .39 .36 .33 .31 .30 
1~0 800 . "., ."" ."3 · ,,2 ."0 .31 · 3" .32 . 31 

160 800 • 'I 1 ."6 ..... .lf3 .lf2 .38 .35 .33 .32 
110 800 .lf9 ."8 ."0 ... , .'13 .39 .36 .3" .33 
leo £lOO .'1 .'0 .-'1.' ... T .-" ."1" .3T .3' .3" 
190 800 .53 .,2 .,0 ... 9 .lf1 ... 2 .39 .31 .36 
200 E-OO .56 .SS' .,3 .51 .lf9 ..... • '10 .38 .31 

210 800 .S9 .58 .55 .53 .52 ."6 · '12 .39 .38 
220 800 .63 .61 .58 .56 .5" ."8 .'1" ."1 • ill 0 
230 800 .66 .6'1 .62 .59 .S'7 .50 .'It- ."3 ."2 
2"0 800 .70 .68 .66 .63 .61 .53 .'18 . 'IS ."'1 
2S'0 800 .75 .73 .70 .67 .6" .51 .51 .1t8 .'16 

260 800 .,.0 .78 .1" .11 .609 .60 .!i44 .SO ."8 
210 800 .86 .83 .80 .16 .7,. • loS • !ie .S3 .50 
280 800 .'2 .89 .85 .82 .1' .10 .62 .57 .53 
29O 800 ... .96- .92 .8£1 .85 .1S .be .61 .55 
300 800 1.01 1.0" .99 · 'lo .92 .82 · , .. .~6 .S'9 
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Tahle A-6 (~onlt). 

Compressibi1ities of sodium chloride solutions: 1 (dV) 4 
x 10 bar 

v OP T ,m 

ttfIIP "~ESS ------------------------- MOLALITY --------_ ..... _---------------
( °C) (BAR) .100 .250 .500 .750 1.000 2.000 3.000 '1.000 5.000 

0 1000 .382 .375 .365 . 35~ .3Q'I .308 
10 1000 .368 .362 .353 .3'1~ .336 .305 
20 1000 .358 .353 .3'15 .337 .330 .303 
21) 1000 .35'1 .3'19 .3Lf2 .335 .328 .302 .279 .259 .2'11 
30 1000 .351 .3'17 .3'10 .333 .326 .301 .279 .259 .2Lf2 
"0 1000 .31+7 .3Lf3 .337 .330 .321.f .301 .280 .261 .2'11.f 
50 1000 .31+6 .3'12 .336 .329 .323 .301 .281 .263 .2Lf6 

50 1000 .35 .3'1 .3'1' .33 .32 .30 .28 .26 .25 
60 1000 .35 .31.f · 3'1' .33 .32 .30 .28 .26 .25 
10 1000 .35 .3'1 .3'1 .33 .33 .30 .28 .26 .25 
80 1000 .35 .35 .3'+ .33 .33 .30 .28 .l.T .25 
90 1000 .36 .35 .35 .3'1 .33 .31 .29 .27 .25 

100 1000 .37 .36 .35 .3'1 .3'1 .31 .29 .27 .26 

110 1000 .37 .37 .36 .35 .31f .31 .29 .27 .26 
120 1000 .38 .38 .37 .36 .35 .32 .30 .28 .27 
130 1000 .39 .39 .38 .37 .36 .32 .30 .2f1 .27 
1"0 1000 .lfl .'10 .39 .37 .36 .33 .30 .29 .28 
150 1000 .1f2 .'11 .LfO .39 .37 .33 .31 .29 .29 

160 1000 .I.f" ."3 · 'f} .'10 .38 .31+ .31 .30 .30 
170 1000 .'15 .'1" .'13 · "1 .LfO .3S .32 .31 .31 
180 1000 .LfT .'16 .'ILf .~2 · '11 .36 .33 .31 .31 
190 1000 .'19 .'18 .!f6- .'1'1 .'12 .37 .3'1 .32 .33 
200 1000 .52 .50 .'18 .'16 .'!'1 .38 .3'1 .33 .3'1 

210 1000 .5'1 .53 .50 .'18 .'16 .39 .36 .3'+ .35" 
220 1000 .57 .55 .52 .50 .'f8 .'11 .:.1 .35 .36 
230 1000 .60 .58 .55 .52 .50 .l.f2 .38 .37 .38 
2'10 1000 .63 .61 .58 5~ .52 ."" .'10 .38 .39 · '" 250 1000 .67 .65 .61 .58 .55 .'16 .'11 .'10 • .If! 

260 1000 .71 .69 .65 .61 .58 .'Iq- ."" .'t2 • '+3 
270 1000 .7(, .7':) .6'"1 .65 .62 .r;2 ."t, .'1'" _11'1 
280 1000 • 81 .77 · 73 .69 .66 .55 . '19 .'16 .'17 
290 1000 .86 .83 · 78 · 714 • TO .59 .53 .,,9 .'19 
300 1000 .92 .89 · 8'1 .79 · 76 .6'1 .57 .53 .52 
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Tablt; A-7. 
Pressure dependence of the activity coefficient: - lnyt(p1 ) 

TEMP PI P2. MOLALITV -------------~-~~----
( °C) (BAR) (BAR) .100 .250 .!)Oa .750 1.000 2.000 3.000 1f.000 

0 1 200 .001f .006 .010 .013 .015 .02Af 
10 1 200 .003 .00b .008 .011 .013 .020 
20 1 200 .003 .005 .008 .010 .011 .017 
25 1 200 .003 .005 .007 .009 .011 .016 .020 .023 
30 1 200 .003 .005 .007 .009 .010 .015 .019 .021 
itO 1 200 .003 .005 .007 .OO~ .010 .01" .011 .ozo 
50 1 200 .003 .005 .007 .008 .010 .013 .016 .018 

60 1 200 .00'1 .00; .001 .009 .010 .013 .016 .018 
10 1 200 .00Lf .006 .008 .009 .010 .013 .016 .018 
eo 1 200 .00'1 .006 .008 .009 .011 .01'1 .016 .018 
90 1 200 .OO!) .007 .009 .010 .011 .015 .011 .0)9 

100 1 200 .005 .007 .009 .011 .012 .01~ .018 .020 

110 1 200 .005 .008 .010 .012 .013 .011 .019 .022 
120 2 200 .00b .008 .011 .013 .01Lf .018 .021 .023 
130 3 200 .006 .009 .012 .01.1+ .015 .020 .023 .025 
1'+0 If 200 .007 .010 .013 .015 .017 .022 .025 .028 
150 5 200 .008 .011 .Ollf' .017 .019 .02" .027 .030 

160 6 200 .0013 .012 .016 .018 .020 .026 .030 .033 
110 B 200 .009 .013 .0113 .020 .022 .029 .033 .036 
180 10 200 .010 .015 .019 .022 .025 .031 .036 .0.1+0 
190 13 200 .011 .016 .021 .025 .021 .03'1 .039 .0'13 
200 16 ZOO .013 .018 .OZ'I .OZ1 .030 .037 .0-.3 .0'1T 

210 19 200 .01'1 .020 .026 .030 .033 .Olfl .0'11 .051 
220 23 200 .016 .022 .029 .033 .036 .0.,5 .050 .055 
230 28 200 .017 .025 .032 .036 .01f'0 .01f9 .055 .060 
2'10 33 200 .019 .028 .035 .0"10 . 0"1 If' . 053 .059 .06'1 
250 "f0 200 .022 .031 .039 .0"15 • O'IB .058 .06'1 .069 

260 '+1 200 .02'1 .035 .Olf'" .OLf9 .05'1 .06'1 .010 .01'f 
210 5; 200 .027 .039 .0'19 .055 .059 .070 .016 .oao 
280 6'" 200 .031 .0"3 .05lf .061 .066 .077 .083 .081 
290 141 .200 .03S .0'19 .0601 .068 .07'1 .OS5 .091 .095 
300 86 200 .039 .055 .066 .017 .OB3 .095 .101 .101t 
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Table A-7 (con't). 
Pressure dependence of the activity coefficient: Iny+(P2) - Iny+(P1 ) 

- -
TEI'IP PI P2 ---------------------- I'IOLALITV ---------------------
( °C) (BAR) (BARl .100 .250 .,00 .750 i.OOO 2.000 3.000 'LOOO 

0 1 '100 .007 .012 .019 .02'f .030 .0'f7 
10 1 'f00 .007 .011 .016 .021 .025 .038 
20 1 'fOO .006 .010 .015 .019 .022 .033 
25 1 'f00 .006 .010 .Ol~ .018 .021 .031 .038 .0'f3 
30 1 'f00 .006 .010 .01'1 .017 .020 .029 .036 .O'ft 
'10 1 'fOO .007 .010 .01'1 .011 .019 .027 .033 .038 
50 1 'fOO .007 .010 .01'1 .017 .019 .026 .031 .035 

60 1 'fOO .007 .011 .01'f .017 .019 .025 .030 .03'1 
70 1 'fOO .008 .011 .015 .017 .019 .026 .030 .031f 
80 1 'fOO .COB .012 .016 .01e .020 .027 .031 .035 
90 1 'fOO .009 .013 .017 .020 .022 .028 .033 .037 

100 1 '100 .009 .01'1 .018 .021 .023 .030 .035 .039 

110 1 'f00 .010 .015 .020 .023 .025 .033 .038 .0'12 
120 2 'f00 .011 .016 .021 .025 .028 .035 .Olft .0'16 
130 3 'fOO .012 .018 .023 .027 .030 .039 .0'15 .050 
lifO 'I 'tOO .013 .020 .026 .030 .033 .0'12 .0"9 .055 
150 5 'tOO .015 .022 .028 .033 .036 .0'16 .051f .060 

160 6 '100 .016 .02'1 .031 .036 .0'10 .051 .059 .066 
170 8 'f00 .01B .026 .031.f .0'10 .Olf'f .056 .065 .072 
180 10 '100 .020 .029 .038 .Olflf .01t8 .062 .071 .079 
190 13 'f00 .022 .032 .O.lf2 .O.lf8 .053 .068 .078 .087 
200 16 'f00 .025 .036 .0'16 .053 .059 .071t .085 .095 

ZIO l~ ~OQ .028 .0'10 .051 .05"1 .065 .082 .00;'1 .103 
220 23 £f00 .031 .Oq'f .057 .065' .072 .090 .102 .113 
230 28 'tOO .035 .050 .06'1 .073 .080 .099 .112 .123 
21f0 33 'f00 .039 .056 .071 .081 .089 .109 .122 .133 
2~O 'fa .!fOO • 0'1 If .063 .080 .091 .099 .121 .131f .1'45 

260 1fT 'fOO .050 .071 .090 .102 .111 .1311 .11f8 .159 
210 55 ",o0 .057 .081 .102 .116 .125 .11#9 .163 .17lt 
280 6'f £f00 .066 .093 .117 .132 .1'f2 .168 .182 .In 
290 71.f 'fOO .076 .101 .135 .151 .163 .190 .20" .21't 
300 86 'tOO .089 .125 .157 .176 .189 .218 .232 .2'11 
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VOLUMETRIC PROPERTIES OF AQUEOUS SODIUM CHLORIDE 63 

'T'.\1blp A-7 (con 't) . 
Pressure dependence of the activity coefficient: Iny+(P2) - Iny+(P1 ) 

TErI' PI P2 ---------------------- MOLALITV ---------------------
( °C) (BAR) (BAA) .100 .250 .500 .750 1.000 2.000 3.000 1f.000 

0 1 600 .010 .018 .027 .036 .01f3 .061 
10 1 600 .010 .016 .021.f .030 .036 .055 
20 1 600 .009 .015 .022 .027 .032 .0'17 
25 1 600 .009 .01~ .021 .026 .030 .0'1'1 .0;; .063 
30 1 bOO .009 .01r; .021 .02r; .029 .0£#2 .M2 _ or; 9 
.. 0 1 600 .010 .015 .020 .021.f .028 .039 .0'18 .05'1 
50 1 600 .010 .015 .020 .021f .027 .037 .0'+5 .051 

60 1 600 .010 .015 .0.21 .02"" .028 .031 .0"1" .050 
TO 1 600 . all .016 .022 .025 .028 .038 .0"'1 .050 
80 1 600 .012 .011 .023 .027 .030 .039 .01f6 .051 
90 1 600 .013 .019 .02'1 .028 .032 . Olf 1 .0'18 .051f 

100 1 ,"00 .01'1 .020 .026 .031 .03.1f .O"llf • O!i 1 .O~7 

110 I 600 .01; .022 .028 .033 .037 .Olf7 .055 .061 
120 2 600 .016 .02'1 .031 .036 .0lfO .O!):I .060 .066 
130 3 600 .018 .026 .03'1 .039 .0'1'1 .056 .065 .013 
lifO If 600 .019 .028 .037 .0'13 .0'18 .061 .071. . 079 
150 5 600 .021 .031 .0'10 .01f7 .052 .067 .078 .081 

160 6 600 .02/f .03/f .0'1; .052 .058 .0714 .086 .096 
lTO 8 600 .026 .038 .01f9 .051 .063 .081 .09'f .105 
180 10 600 .029 .0/f2 .05/f .063 .070 .089 .103 .115 
190 13 600 .032 .0'16 .060 .010.9 017 .09B .113 .12b 
200 16 600 .035 .051 .066 .016 .085' .108 .1Z"f .138 

210 19 600 .039 . 05'1 .073 .085' .093 .118 .136 .15'1 
220 23 600 .Olflf .063 .081 .09lf .103 .130 .llf9 .165 
230 28 600 .Olf9 .071 .091 .10'1 .115 .1/f3 .163 .179 
21f0 33 600 .055' .079 • J 01 .116 .127 .157 .178 .196 
250 /f0 600 .063 .089 .11'1 .130 .1'12 .17'f .195 .213 

260 1f7 600 .071 .101 .128 .1/f6 .159 .192 .211f .233 
2TO 5'5' 600 .081 .115 .1/f5' .161f .119 .21'1 .237 .25''f 
280 6"f 600 .093 .131 .165' .187 .202 . 2/f0 .262 .280 
290 71.f 600 .107 .151 .190 .21'1 .231 .271 .293 .310 
300 86 600 .125' .176 .220 .2/fT .266 .308 .330 .3'16 
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T,qhl". A-7 (conrt). 
Pressure dependence of the activity coefficient: Iny±(P2) - Iny:(P1) 

TEI"'IP PI PZ ---------------------- MOLALITY ---------------------( 0 C) (BAR) (BAR) .100 .2~O .SOO .150 1.000 2.000 3.000 .If. 000 

0 1 1000 .OU. .028 .01.13 .O~I> .061 .10lf 
10 1 1000 .01S' .025 .038 .0148 .057 .086 
20 1 1000 .015 .02,* .035 .0143 .051 .015 
25 1 1000 .015 .023 .033 .Oolf1 .0148 .069 .085 .096 
30 1 1000 .015 .023 .033 .0140 .0'16 .066 .081 .O~l 
'to 1 1000 .015 .023 .032 .038 .O'f'f .06J .01'1 .08" 
5'0 1 1000 .016 .02'1 .032 .038 .0'13 .059 .070 .080 

60 1 1000 .017 .OZ5 .033 .03' .0't3 • O~H' .069 .ore 
70 1 1000 .018 .026 .03" .0'10 .0145' .059 .069 .018 
80 1 1000 .019 .027 .036 .0142 .Oolf7 .061 .071 .080 
90 1 1000 .020 .029 .038 .0'fS .050 .06Cf .015' .08" 

100 1 1000 .022 .031 .0 .. 1 .01f8 .053 .068 .080 .M9 

110 1 1000 .023 .03'f .0lfCf .051 .051 .01" .085' .095' 
120 2 1000 .025 .037 .0'18 .056 .062 .080 .092 .103 
130 3 1000 .027 · 0'10 .052 .061 .067 .087 • 1 0 I .112 
lCfO Cf 1000 .030 · OCf'f .057 .066 .0714 .095 .110 .122 
15'0 5 1000 .033 .OAf8 .062 .072 .080 .103 .120 .13" 

160 6 1000 .036 .052 .068 .079 .088 .113 .132 .lCf7 
170 8 1000 .039 .057 .075 .087 .096 .12£1 .I.lflf .161 
180 10 1000 .0'f3 .063 .082 .095 .106 .136 .158 .176 
J90 13 1000 .0lfB .069 .090 .105 • J 16 · Ilf9 .112 .193 
200 16 1000 .053 .077 .099 .115 .128 .163 .188 .210 

210 19 1000 .059 .085 .110 .127 .ICfO .178 .206 .230 
220 23 1000 .065 .091f .121 .1"0 .151f • t 95' .225 .250 
230 28 1000 .073 .10.11 .131f .155' .170 .21Cf .2Cf5' .212 
2CfO 33 1000 .081 .116 .1.119 .171 .188 .235 .268 .296 
250 'f0 JOOO .091 .130 .166 .190 .209 .258 .292 .322 

260 1fT 1000 .103 · lCf6 .186 .212 .232 .28Cf .320 .350 
2TO 55 1000 .116 .165 .209 .237 .25'9 .31-3 .350 .382 
280 6.1f 1000 .132 .187 .236 .261 .290 .31fS .385 .'117 
Z'O 1.., 1000 .151 .213 .268 .303 .328 .388 .'t25 .Cf56 
300 86 1000 .175' .2JfS .301 .3"6 .373 ."36 .Cf13 .503 
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Table A-8. 
Pressure dependence of the osmotic coefficient: HP2) - HP1 ) 

TEI'IP Pl P2 ---------------------- I'IOLALITY ---------------------
( 0 C) (BAR) (BAR' .100 .250 .500 .150 1.000 2.000 3.000 ".000 

0 1 200 .001 .002 .00Jf .005 .00b .010 
10 t 200 .001 .002- .003 .001f .005 .001 
20 1 200 .001 .002 .003 .003 .001f .006 
25 1 200 .001 .002 .002 .003 .001f .006 .001 .008 
30 1 200 .001 .002 .002 .003 .003 .005 .006 .007 
"0 1 200 .001 .002 .002 .003 .003 .005 .006 .006 
50 1 200 .001 .002 .002 .003 .003 .001f .005 .006 

60 1 200 .001 .002 .002 .003 .003 .001f .005 .005 
10 1 200 .001 .002 .002 .003 .003 .00lf .005 .005 
80 1 200 .001 .002 .002 .003 .003 .00lf .005 .005 
90 1 200 .001 .. 002 .002 .003 .003 .001f .005 .005 

100 1 ZOO .001 .00l .003 .003 .003 .OO'! .005 .~O5 

110 J 200 .002 .002 .003 .003 .001f .005 .005 .006 
120 2 200 .002 .002 .003 .00'1 .00if .005 .00b .006 
130 3 200 .002 .003 .003 .001f .00if .005 .00b .007 
... 0 If 200 .002 .003 .001f .001f .005 .00b .007 .001 
150 5 200 .002 .003 .001f .005 .005 .00b .007 .008 

160 6 200 .003 .00'1 .00'f .005 .006 .007 .008 .009 
110 8 200 .003 .00'1 .OOS .006 .006 .008 .009 .010 
180 10 200 .003 .00'1 .005 .006 .001 .ooe .009 .010 
190 13 200 .003 .OOS .0Ob .001 .001 .00'1 .010 .011 
200 16 200 .001f .005 .00b .001 .008 .009 .011 .012 

210 19 200 .00'f .006 .007 .ooe .009 .0tO .011 .012 
220 23 200 .005 .006 .008 .009 .009 .011 .012 .013 
230 28 200 .005 .007 .009 .009 .010 .012 .013 .01'f 
2"0 J3 200 .006 .008 .009 .010 .011 .012 .013 .01" 
250 '10 200 .006 .009 .010 .011 .012 .013 .Ol'f .Ol't 

260 If1 200 .007 .010 .Oll .012 .013 .Ot'f .Ol'f .015 
210 55 200 .OOB .011 .013 .01'f .or'l .015 .015 .015 
280 t,,, 200 .009 .012 .01" .01s .01s .016 .01S' .OtS 
290 1'1 zOO .010 .013 .016 .017 .017 .017 .016 .015 
300 86 200 . all .015 .017 .018 .019 .018 • 017 .015 
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Table A-8 (con't). 
Pressure dependence of the osmotic coefficient: 4>(P2) - HP1 ) 

TErtP PI P2 ---------------------- ~LALITV ---------------------
( 0 C) (BAR) (BAR) .100 .250 .500 .750 1.000 2.000 3.000 ".000 

0 1 'f00 .002 .00.!f .007 .010 .012 .018 
10 1 'fOO .002 .001f .006 .008 .009 .Ol'f 
20 1 .!fOO .002 .003 .005 .007 .OOB .012 
25 1 'fOO .002 .003 .005 .006 .007 .011 .013 .015 
30 1 'tOO .002 .003 .005 .006 .007 .010 .012 .011f 
.. 0 1 .!fOO .002 .003 .00'f .005 .006 .009 .011 .012 
50 1 'f00 .002 .003 .00'1 .005 .006 .008 .010 .011 

60 1 'fOO .002 .003 .00" .005 .006 .ooe .009 .010 
10 1 'f00 .002 .003 .00'f .005 .006 .001 .009 .010 
80 1 &f00 .002 .00&f .001f .005 .006 .007 .009 .010 
90 1 &f00 .003 .00&f .005 .005 .006 .008 .009 .010 

100 I &f00 .003 .0O'f .005 .006 .006 .ooe .010 .011 

110 1 &faD .003 .0OIf .006 .006 .007 .009 .010 .011 
120 2 If 00 .003 .005 .006 .007 .008 .010 .011 .012 
130 3 If 00 .001f .005 .007 .008 .008 .010 .012 .013 
lifO If 'f00 .00'1 .006 .007 .008 .009 .011 .013 .015 
150 5 'f00 .00'1 .006 .008 .009 .010 .012 .01'f .016 

160 6 'f00 .005 .007 .009 .010 .011 .Ollf .016 .018 
170 8 'f00 .005 .ooe .010 .011 .012 .015 .017 .019 
180 10 'fOO .006 .008 .Oll .012 .013 .016 .019 .021 
1~0 13 If 00 .OOT .00'1 .012 .013 .Ol.&f .018 .020 .023 
200 16 'faa .007 .010 .013 .01.&f .016 .019 .022 .02.&f 

210 19 .&fOO .008 .011 .01.&f .016 .011 .021 .024 .026 
220 23 'fOO .009 .013 .016 .011 .019 .022 .025 .028 
230 28 'f00 .010 .01£f .017 .019 .021 .02'f .027 .029 
2JfO 33 'fOO .012 .016 .019 .021 .022 .026 .028 .031 
250 £f0 £f00 .013 .018 .021 .023 .025 .028 .030 .032 

260 1fT 'fOO .015 .020 .0201f .026 .021 .030 .031 .033 
210 55 "f00 .017 .023 .027 .029 .030 .032 .033 .03,. 
280 6"f "f00 .ou .026 .030 .032 .03't .035 .03' .035 
290 7'f "fOO . 022 .030 .03; .037 .038 • 038 .037 .036 
300 86 'fOO .026 .031f .0olfO .0'12 .01f3 .01f2 .01f0 .031 
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Table A-8 (can't). 
Pressure dependence of the osmotic coefficient: ¢(P2) - ¢(P1 ) 

TEI"1P PI P2 ---------------------- 1"10LALITV ---------------------( °C) (BAR) (eAR) .100 .250 .;00 .7;0 1.000 2.000 3.000 '+.000 

0 1 600 .00lf .006 .010 .01'+ .017 .026 
10 1 600 .003 .006 .009 .011 .01'+ .021 
20 1 600 .003 .00; .008 .0tO .011 .011 
25 1 600 .003 .005 .007 .009 .010 .016 .019 .021 
30 1 600 .003 .005 .007 .008 .010 .014 .018 .020 
'fa 1 600 .003 .005 .006 .008 .009 .013 .015 .017 
50 1 600 .003 .005 .006 .007 .008 .012 .01'+ .016 

60 1 600 .003 .005 .006 .001 .008 .011 .013 .Ot5 
70 1 600 .003 .005 .006 .007 .008 .011 .013 .01'+ 
80 1 600 .001f .005 .007 .008 .008 .011 .013 .01'+ 
90 1 600 .001f .00; .007 .008 .009 .011 .013 .015 

100 1 600 .00olf .006 .007 .oo~ .OO~ .01l .01"t .016 

110 1 600 .005 .006 .008 .009 .010 .013 .015 .011 
120 2 600 .005 .007 .009 .010 . 011 .01'+ .016 .018 
130 3 600 .005 .008 .010 .011 .012 .015 .018 .020 
1'+0 If 600 .006 .008 .010 .012 .013 .011 .019 .022 
150 5 600 .006 .009 .011 .013 .01'" .018 .021 .02'" 

160 6 600 .007 .010 .013 .01'" .016 .020 .023 .026 
110 8 600 .008 .011 .01'1 .016 .011 .022 .025 .028 
180 10 600 .009 .012 .015 .011 .019 .02'f .028 .031 
190 13 600 .010 .013 .017 .019 .0.21 .026 .030 .03'f 
200 16 600 .011 .015 .018 .021 .023 .028 .033 .037 

210 19 600 .012 .016 .020 .023 .025 .031 .035 .039 
220 23 600 .013 .018 .022 .025 .027 .033 .038 .0!42 
230 28 600 .015 .020 .025 .028 .030 .036 .0'f0 .0,*5 
21f0 33 600 .011 .022 .027 .030 .033 .038 .0'13 .0,*7 
250 'fO 600 .019 .025 .030 .03,* .036 .0'11 .01f5 .0,*9 

260 1f7 600 .021 .028 .031t .037 .039 .O'flf .0'18 .051 
210 55 600 .02'" .032 .038 .Olfl .0'13 .0'lfT .050 .053 
280 6~ 600 .021 .036 .0'f3 .O'f6 .O.lfB .0,1 .OS3 .oss 
290 1lf 600 .032 .0'12 .01f9 .052 .05'1 .056 .055 .056 
300 86 600 .037 .0'18 .056 .060 .061 .061 .059 .057 
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Table A-8 (con't). 
Pressure dependence of the osmotic coefficient: ¢(P2) - 4>(P

1
) 

TEI"IP PI P2 ---------------------- I"IOLALITV ---------------------
(0 C) (BAR) (BAR) .100 .250 .500 .750 1.000 2.000 3.000 "f.000 

0 1 1000 .006 .010 .016 .022 .026 .0'10 
10 1 1000 .005 .009 .01"1 .018 .021 .032 
ZO 1 1000 .005 .008 .012 .015 .018 .02b 
Z5 1 1000 .005 .008 .011 .01'1 .01b .02lf .029 .031 
30 1 1000 .005 .007 .011 .013 .015 .022 .027 .029 
"f0 1 1000 .005 .007 .010 .012 . 0 1 'I .020 .02'1 .021 
50 1 1000 .005 .007 .010 .012 .013 .01S .022 .02" 

60 1 1000 .005 .007 .010 .011 .013 .011 .020 .023 
70 1 1000 .005 .008 .010 .011 .013 .017 .020 .022 
80 1 1000 .006 .008 .010 .012 .013 .017 .020 .022 
90 1 1000 .006 .009 .011 .012 .Ot'l .OIR .0::»1 .02~ 

100 1 1000 .007 .009 .012 .013 .015 .019 .022 .02" 

110 1 1000 .001 .010 .013 .01'1 .016 .020 .023 .026 
120 Z 1000 .008 .011 .01't .016 .017 .022 .025 .028 
130 :3 1000 .008 .012 .015 .011 .019 .023 .027 .030 
1'10 't 1000 .009 .013 .016 .018 .020 .026 .030 .033 
150 5 1000 .010 .01'1 .018 .020 .022 .028 .032 .036 

160 6 1000 .011 .015 .019 .022 .02" .031 .036 .0"0 
170 8 1000 .012 .017 .021 .02" .026 .033 .039 .O"'f 
180 10 1000 .013 .018 .023 .026 .029 .036 .0.,2 .0'f8 
190 13 1000 .01'1 .020 .025 .029 .032 .0'f0 .Octb .052 
ZOO 16 1000 .016 .022 .028 .031 .03tt .0"3 .050 .057 

210 l~ 1000 .01B .OZ., .030 .03't .038 .Olf1 .O''t .061 
2Z0 23 1000 .020 .027 .033 .038 .Olfl .050 .058 .066 
230 28 1000 .022 .030 .037 .Olfl .Ott5 .05" .062 .070 
ZlfO 33 1000 .02l! .033 .Olfl .Olf5 .0"f9 .05S .066 .075 
215'0 .!f0 1000 _027 _037 .0'45 .050 .053 .0'"2 .070 .079 

260 '41 1000 .031 .0" 1 .050 .055 .058 .061 • 0114 .083 
270 5; 1000 .03'1 .0't6 .055 .060 .06" .072 .018 .086 
Z80 64 1000 .039 .052 .062 .067 .070 .077 .082 .089 
290 7/,f 1000 .0"5 .059 .070 .OT5 .OT8 .082 .086 .091 
300 86 1000 .051 .068 .079 .08lf .0Sl .089 .090 .093 
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Table A-9. Pressure dependence of the heat of solLtion: R; (P2) - R; (Pl ) 

0 

TEPIP PI P2 H2 
------------------------------------- ~lAlrTv -------------------------------------(OC) (lAR) (8M} RT .001 .005 .010 .020 .030 .01f0 .050 .100 

< 
25 200 -1f.2E-02 

0 
-2.6E-OI -2.6E-ol -1. I.E -01 -2.6E-OI -2.6E-OI -2.6E-01 -2.6E-Ol -2.6E-01 .... 

30 200 -8.6£-03 -2.2E-OI -2.2£-01 -2.2£-01 -2.2E-OI -2.2£-01 -2.2£-01 -2.2£-01 -2.2£-01 c 
~ If 0 200 1f.7E-02 -1.6E-01 -1.6E-Ol -1.6E -OJ -J .6E-OI -1.6E-01 -1.6E-01 -1.bE -01 -1.6E-01 m 50 200 9."E-02 -1.0E-01 -l.IE-OI -1.IE-Ol -I.IE-Ol -1.1£-01 -I.IE-Ol -I. IE-OJ -1.1E-01 ... 
:iICI 
n 

60 200 1.3£-01 -5.9E-02 -6.0E-02 -6.IE-02 -6.3£-02 -6.'1E-02 -6.ilE-OZ -6. 5f -02 -6.7£-02 ." 
:iICI 10 200 1.1£-01 -1. 7E-02 -1. 9E -02 -Z.OE-02 -2.ZE-02 -2.3E-02 -2."E-02 -2.5E-02 -2.tlE-02 0 

80 200 2.0E-OI 2.2E-02 2.0£-02 1.9£-02 1.6£-02 1.5E-02 1.ilE-02 1.3£-02 8.9£-03 ." 
90 200 2."£-01 6.0E-02 5.1£-02 5.5E-02 5.3£-02 5.IE-02 ".9E-02 If.BE-O:! ".'1E-02 m 

100 ZOO 2.7E-01 9.6£-02 9.3£-02 9.IE-02 8.8£-02 8.6E-02 8.IfE-02 B.3£-01 7.7£-02 
== n; 
'" 

110 I 200 3.0E-01 1.3E-Ol l. 3£-01 1.3E-Ol I. ZE -OJ I.ZE-OI I. ZE-OI 1.2£-01 I.IE-Ol 0 
"II 

120 2 200 3.3E-OI 1.7£ -01 1.6[-01 1.6E-OI 1.6£-01 1.5E-01 1.5E-OI 1.5E-0! 1.'1E-OI ,. 
130 3 200 3.1£-01 2.0E-OJ 2.0E-0) 2.0E-01 1.9[-01 1. 9E-OI I. 9f -01 l.SF-O! 1.7F.-OI 0 
I'tO If 200 1f.0E-01 2."f-Ol 2.IfE-01 2.3E-01 2.3E-01 2.2E-OI 2.2E-01 2.2£--01 2.lf-01 C 
150 5 ZOO 1f.'If-Ol 2.Bf-01 2.8£-01 Z.7£-OI 2.1£-01 2.6E-01 2.6E-01 2.5£-01 2.'1E-01 m 

0 
C 
'" 160 6 200 't. BE -0 1 3.3£-01 3.2E-01 3.IE-01 3.1£-01 3.0E-OI 3.0E-01 2.9f-Ol 2. 8E -01 '" 

170 8 200 5.2E-01 3.7E-Ol 3.6E-Ol 3.6E-OI 3. Sf -01 3.'1E-Ol 3."E-01 3.3E-Oi 3.2E-01 0 
0 

180 10 200 5.7E-Ol 1f.2E-01 1f.IE-OI 't.IE-OI If. OE -(ll 3.9E-Ol 3.8E-OI 3. BE -0 I 3. bE-01 C 190 J3 200 6.2E-01 If. BE -01 't. 1£ -01 't. I.E -0 1 1f.5E-Ot ..... E-OI 'f. 3E-01 If. 2£-01 '1.0E-01 
~ 200 16 200 6.8£-01 5.'IE-01 5.3E-01 5.2E-Ol 5.0E-01 't.9[-01 iI.9E-0) '1.8E··01 '1.5f-01 n 
::I: 

!o- .... 
." 210 19 2(1) 7.5£-01 6.2£-01 6.0£-01 5.9£-01 5.7[-01 5.6E-01 5.5f-01 5."£-01 5.1E-01 0 :r-

220 23 20[) B.3E-01 1.0E-OI 6. 8E ·-ill 6.1£-01 6.5E-01 6. 3E -01 6.2[-01 t.IE-OI 5.7£-01 :iICI -< B !" 230 28 201) 9.'1[-01 8.0E-Ol 7. Bf-O! 1.6E-Ot T • .liF. -01 7.2E-01 7. IE -\l 1 6. 9E -01 6.5E-Ol 
9 m 

llJO 33 20;) 1.1£+00 9.3£-01 9.0£-01 8.8E-01 8.5E-OI 8.3E-01 A.IE-OJ B.OE-OI 1.'IE-01 
G> 

250 'f0 lOI) 1.2£+00 I.IE··OO 1.0[+00 1.0£+00 9.8[-01 9.6E-Ol 9.IfE-01 9.2[-01 8.6E-01 §I 

"" ~ 
I. IE"OO 1. 1£+00 1.1£+00 J .0£+00 CI 260 Ifl lO() 1.'t£+00 1.3£ .. 00 I. 2E +00 I.ZE+OO I.Z£+vO 

t:I 270 ~"5 20() 1.7[+00 1.51: .. 00 1.5[+00 1."£+00 1.'1£+00 1.3E~OO 1.3E+00 1.3E+OO 1.2E+OO 
~ 280 61f 20() 2.0(+00 1.8[+00 t .8£+00 1.1f+00 1.7E+OO 1.6f.00 1.6£+00 1.5E+O() 1.'1E+OO 
< 290 llf 200 2."£+00 2.3[+00 2.2£+00 2.IE"00 2.0r+00 2.OEtOO 1.9£+00 1.~+00 t.7£+OO 0 
;-

300 86 200 3.0£·00 2.9£+00 2.Bf+OO 2.7[·00 2.6E+OO 7..5[·00 2.'IE+00 2.11£+00 2.2E+00 
. 
z 
~ 
:--
:0 0-
00 >0 
~ 
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'" Table A-9 (con't). Pressure dependence of the heat of solution: R; (PZ) - R; (PI) ~ 
c a 0 

1 
H2 < TEIIIP PI P2 ~ ------------------------------------- ~lAlrTY -------------------------------------( °C) (BAR) «8AID RT .001 .005 .010 .020 .030 .0'f0 .050 .100 

~ 

z. 
0 

25 'f01) ::- -5.8E-02 -'I. 9E -01 -1f.9£-01 -'f. 9£-01 -If. 'IE -0 I -1f.9E-01 -!f.9E-01 -1f.9E-01 -If.9F.-01 

; 30 1f0t) 5.IE-03 -If. 2[-01 -If .2E-Ol -1f.2E-01 -If. 2£ -01 -'t.2E-01 -1f.2E-01 -'f.2E-01 _.II. 2E-OI 
co 'fa 1f0D 1.1E-OI -3.0E-01 -3.0E-01 -3.0E-01 -3.0E-01 -3.0E-OI -3.IE-Ol -3.IE-01 -3.1[-01 
h) 50 1f0D 2.0[-01 -2.0E-OI -2.0E-OI -2.0E-OI -2.0£-01 -2.1£-01 -2.1E-01 -2.IE-OI -2.1E-Ol 

60 1f0D 2.8E-01 -I.IE-OI -1.1E-OI -1. 2E-OI -1.2£-01 -1.2E-01 -1.2E-01 -1.2E-OI -1.3E-01 ." 
10 'IOD 3.'.'E-01 -3.0E-02 -3.3f-D2 -3.6£-02 -3.9£-02 -If. 2£-02 -If. 3[-02 -1f.5E-02 -5.IE-02 . 
80 '101) If.lE-OI 'I. 5E -02 If .1£-02 3. Bf-02 3. '1E-02 3.IE-02 2.91:-02 2.7E-02 1.91:-02 "" 90 '10D 'f. TE -0 I 1.2£-01 I. IE-I)I I.IE-OI I.OE-OI 1.010-01 9.1£-02 9.5E-02 8.61':-02 r.a 

100 If 00 5.3E-01 1.910 -01 1.8E-OI t . liE -0 1 1.7£-01 1. 7E -01 1.6E-01 1.6E-01 1.51::-01 :III 
0 
Q 

110 I 'tOO 5.9t:-Ol 2.5E-OI 2.5E-tll 2.'IE-OI 2.'1£-01 2.3£ -01 2.3E-01 2.2[-01 2. H;:-Ol m 
:III 

120 2 '100 6.5E-01 3.2E-01 3. 2E -DI 3.IE-01 3.0E-OI 3.0E-OI 2.9E-Ot 2.9E-OI 2.7E-01 ttl 

130 3 IfOCl 1.2F-OJ 3.9E-OI 3. BE -01 3.Bf -01 3.7[-01 3.6[-01 3.6E-OI 3.5£-01 3. 'IE"O I » 
1'10 If lIOO 1.8E-OI 'f. TE -0 I If .6£-1)1 1f.5£-01 1f.'IE-OI 'f. 3E -01 'f.3E-01 If.2E-01 '1.0£-01 Z 
ISO 5 '100 8.5£-01 5.'1£-01 5.3E-iJl 5.2E-01 5.IE-OI 5.0E-Ot ".9E-01 'I.9E-01 '1.1£-01 C 

~ 
!A 

160 6 'laD 9.3£-01 6.2[-01 6.1E-I)I 6.0£-01 5.9[-01 5.6E-01 5.7£··01 5.('E-01 5.3E-01 ." 
lTO 8 'IOD 1.0£+00 1.IE·-01 T .Of-[)I 6.8£-01 6,1£-01 6.6E-01 6.'iE-01 6.'IE-OI 6.IE-OI S 180 10 '10[) I.IE+OO 8.lf-01 7. 9E -'JI 7 .BE -01 7.6E-OI 7.'1£-01 7. 3E -01 7.2E-Ol b.9E-01 
190 13 'I a\) 1.2£+00 9.2E-OI t1. 9E -:)1 8. BE-OI 9. 6E -01 B.'IE-Ol 6.3E-01 a.IE-Ol r. 7E -01 :III 
200 16 '100 1.3(+00 1.0£+00 1.0[+)0 9. '1E -01 '1.7£-01 9.5£-01 9.3£-01 9.2E-OI B. "fE-01 

210 19 'fOO 1.5£+00 1.2£+00 1.1£+i}O 1.1[+00 1.1£+00 I.IEiOO 1.1E+00 1.0[+00 9.8E-Ol 
220 23 'loa 1.6£+00 1.3£+00 1.3f+i}0 1.3[+00 1.2E+00 1.2[+00 1.21:+00 1.7[+00 I.IE+OO 
230 28 'tOil l. 8E+00 1.5[+00 1.5[+1)0 1.5E+OO 1.'1£+00 1.'1[iOO 1.'1£+00 1.310+00 1.2E+OO 
21f0 33 'lOCI 2.1E+00 I. B£+OO 1.7(+00 1.1£+00 1.6f+vO l.b[iOO 1.6£+00 1.5E+OO 1.'1£+00 
250 'f0 'lOCI 2.3E+OO Z.IE+OO 2. DE +00 2.0r+oo 1 9(+00 1.8E-I00 I. .8E+00 t .8E-I00 1.6E+OO 

260 1f1 '100 2.7£+00 2 • 'IE +00 2.'1[+00 2.3[+00 2.~+Of) 2.2£+00 2.1£~OO 2.IE+OO 1. 'IE +00 
210 ~~ If 00 3.2E+00 2.9E·OO 2.8£+00 2. Tf+OO 2. .00 2.6("00 2.5£+00 Z .5E+OO 2.3[+00 
280 61f if 00 3.9£+00 3.6E+OO 3.'IE+OO 3.3(+00 3.2f+OO 3.IE+00 3.0£ .. 00 3.0E+OO 2.rc:+OO 
290 . 1'1 'fOCI ".8£+00 ".If£+OO 'f. 3£+00 q.ZE+OO '1.0''''00 3.9£·00 3.6£+00 3.7[+00 3.ifE+00 
300 e6 Ifoa 6.0£+00 ~. 7£+00 5' .!}E"'OO 5.3£+00 ~. 1~+(jO ". 'IE .. 00 if .8£+00 '1.1£+00 'f.3£+00 
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Table A-9 (con't). Pressure ccpendence of the heat of solution: RT (1'2) - RT (PI) 

T£I'1P PI P2 H2 ------------------------------------- MOLAL f TV --------------------------•• ------.----
( C) (8AI1) (BAR) RT .001 .005 .010 .Ole ,030 .0'10 .050 . loa 

< 
25 600 -5.0E-02 -1.0E-01 -1.0E-Ol -T.OE-OI 

0 
-7.0[-01 -1.0E-OI -1. OE -01 -1.0E-OI -1.0f-01 .-

30 600 '1.0E-02 -6. Of -01 -6.0E-OI -6.0E-OI -6.0E-OI -6.01':-01 -6.0E-01 -6.0E-OI -6.0E-OI C 

.!f0 600 1.9f-01 -'I. 3£ -01 -'I. 3E -01 .'f. 3E -01 -If. 3E -01 -'1.3£-01 -If .'1f-OI -If .IfE-OI -1f.IfE-OI ~ 
50 m 

600 3.IE-Ol -,2. BE-OI -2.9E-OI -2.'1E-OI -2.9E-01 -2.9[-01 -2.9E-01 -3.0E-01 -3 . .oE-01 -4 
:IU 
n 

60 600 'I.2t-01 -1.6£-01 -1.6E-OI -1.6E-OI -I. IT-OI -\. rE-OI -I. IT-Ot -1.7[-01 -1.81: -0 I ." 

10 :IU 
600 5.2E-01 -'I.IE-02 -'I.6E-02 -'1.9[-02 -5.'IE-02 -5. rE-02 -6.0£-02 -6.3[-02 -1.IE-02 0 

80 600 6.IE-01 6.6£-02 6.0E-02 5.6E-02 5.0E-02 '1.&E-02 'I.3E-02 '1.0E-02 3.0£-02 " 90 600 1.0E-01 1.1£-01 I. 6E -01 1.6£-01 I. 5E-01 I.~E-OI 1.'IE-OI 1. 'IE -01 1.2E-OI m 
lID 

100 600 7.9E-OI 2. 1E -01 2.6E-OI 2.SE-OI 2.SE-01 2.qE-01 2.'IE-01 2.3E-01 2.2E-OI -t 
iii 
II) 

110 I 600 8. IT-OI 3.6£-01 3.6E-01 3.5£-01 3lfE-01 3.3E-OI 3.31:-01 3.2E-01 3.1E-01 0 .., 
120 2 600 9.6E-01 'I. (,[-01 '1.5E-01 'I. '1£ -01 '1.3£-01 '1.3£-01 '1.21::-01 '1.1E-OI 3.9£-0 I ,.. 
130 3 600 I.OE+OO 5.6£-01 5.5£-01 5.'IE-01 5.3E-01 5.l£-01 I). IE -Ot 5.IE-01 'I./IE-Ol 0 
1'10 'I 600 1.IE+OO 6. lE-OI 6. SE -01 6.'1£-01 6.3£-01 6.lE-01 6.IE-Ot 6.0E-Ol 5.7E-Ol C 
150 5 600 1.2£+00 1.7E-01 1.6E-01 1.I)E-01 7.3E-01 1 .lE -01 7.IE-01 7 .. DE -01 6. IT-OI m 

0 
C 
CIt 

160 " 600 1.3E+00 8.9£-01 8. IT-Ol 8.5E-01 8.'4£-01 8.2£-01 B.IE-OI 8.0E-(1) T .bE-OI II) 

170 B 600 1.5£+00 1. OE +00 9.9(-01 9. IT -01 9.5£-01 9.3E-OI 9.2£-01 9. IE -01 B.7E-01 0 
180 10 600 1.6£+00 1.1£+00 1.1£+00 I.IE+OO 1.IE .00 ! .IF+OO I .01, .00 1.01; .. 00 9. [lE-OI 0 

190 13 (,00 1.7£+00 1.3£+00 I. 3£ +00 1.2E+00 1.2E.OO l.lE+OO 1. 2E +00 1.2£+00 I.I[+O() C 
200 It 600 1.9£+00 1.5£+00 1.'1£ +00 1.'1E+OO I.'IE+OO 1.3£+00 1.3E+OO I. JE-+/lC 1.2£+00 ~ 

n x 
~ 210 1'1 600 2.IE+00 1.5£ .. 00 1.'1[+00 

,.. 
... 1.7£+00 1.6E ·00 1.6E+00 I. 5£ +00 I.S£+OO 1.5£+00 0 
::r 220 23 600 2.3E+OO 1.9£+00 I. 8E .. 00 1.[1[+00 1.7E+00 ). rE+OO 1.7[+(1) l.f.F+OO 1.5£ +00 ;g 

-;; 230 2fl 600 2.5£+00 2.IE+00 2.1£+00 2.0£+00 2.0F.+00 1.9£+00 1.9E+M I. SE+OO 1.7E+OO is 
n 2ifO 33 600 2.9E+00 2.'1£+00 2.'1£+00 2.3£+00 2.2E+OO 2.2E+OO 2. IF +00 2.1£ .. 00 2.0E+00 m 
::r .. 250 IHl 600 3.2E+00 2'. BE+OO 2.71::"+00 2.1£+00 2.f.E+00 2 .~£+OO ".5£+00 2.'IE+CO 2.2E+00 
it 
:10 .. 
:" 260 1f7 600 3.7£+00 3.3£+00 3.2£+00 3.1£+0(\ 3.0E+00 2.~+00 2.8£+00 2.ilE+CO 2.6£+00 
c 210 5"5 600 ".3E+00 3.'1E+00 3. IT+OO 3. IT.OO 3.5£·00 3 .~£ +00 3.3£+00 3.3E+CO 3. at +00 
2. 
.!' 280 6'1 600 ~. IE+OO '1.71:+00 '1.5[+00 'I.'1E+OO '1.2£+00 'I.IE+OO '1.0£+00 3.9E+()0 3.6£ +00 

< 290 7 .. 600 6.2E+00 5.71:+00 5.5E+00 5.'IE+00 5.1£+00 5.!lE+00 'f.~+00 '1.8£+(0 '1.'1£+00 
~ 300 86 600 1. IT+OO 1.2E+00 6.9£+00 6.7£+00 6.'1[+00 6.ZE+OO 6.IE+00 5.9E+t'J0 5.'1£+00 

~ .. ~ .. ~ .--.-~---z 

" ::' 
;;; ... .... 
co 
N 
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'" Table A-9 (can't). Pressure dependence of the heat of solution: RT (P 2: - RT (PI) ., 
:"' 
C 

J 0 

< H2 lL T£I'\P PI P2 ------------------------------------- I'lOlllll TV ----------------------------- --------
(0 C) (BAR) (BI\~) RT .001 .005 .010 .020 _ 03f • Oil I) .050 .100 

z 
!' 
~ 25 101)0 3.'IE-02 -1.0[+00 -].OE+OO -I.OE+OO -1.01;+00 -I.OE;+OO -1.t'lF+OO -I.OE+OO -1.0E+00 :;; 30 1000 1. 6E -0 I -8.9[-01 -'1.0E-OI -9.0E-01 -'l.OE-OI -9.0~-0' -t.OE-Ot -9.0E-01 -9.0E-01 ... '10 .. 1000 3.flE-01 -b.'If-OI -6.5E-Ol -6.5E-01 -b.5E-01 -(, .Sf-lII -1)·6E-01 -b.6£"01 -6.6£-01 

50 1000 5.7£-01 -'I.3E-OI -~. 3£-01 -'I. IfE-Ol -·I.'IE-OI -Il. 'le-O 1 -4·';£-01 -'I.5E-Ol -'I.5E-01 

60 1000 1.3E-Ol -2.'1(-01 -2.'IE-OI -1.5E-Ol -1. 5E"0 1 -2.""'-01 -l.6E-01 -1.6E-01 -2.1£-01 :v 
10 1000 8.1£-01 -6.5[-02 -7.3£-02 -1.8£-01 -fl.5E-02 -9. liE -02 -9.'IE-02 -9.flE-02 -I.IE-O] ~ flO 1000 1.0E+OO 9.51='-n 8.6E-02 8.0E-01 1.2E-02 6.5E-02 f>. OE -02 5.I,E-02 if. 0[-02 N 90 1000 I.IE+OO 2.5E-01 2.'IE-01 2.3E-Oi 2.2£-01 21E-01 l.I£-OI 2.0£-01 I. BI:-Ol 

100 1000 1.3E+00 'I.OE-OI l. 8f -01 J.flE-O! 3.6E-OI 35£-01 3.5E-Ol 3.I.fE-OI 3.2F.-01 l'U 
0 
Q 
m 

lit: I 1000 I.'IE+OO '). 'IE,,!) 1 5.3E-OI ') .IE-O! 5.0£-01 ".9£-01 '1.9£-01 'I ~ BE -0 I '1.,)F.-01 l'U 
fA 120 Z 1000 1.5£+00 6.9E-01 L 1£-01 6.6£-01 6.IlE-OJ 6.3£-01 6.2E-OI 6.IE-01 5.8E-01 » 130 3 1000 1.6£+00 8.3E-01 11.2£-01 8.0E-0! 1.8£-01 1.1£-01 7.6E-01 1. 5E -01 1.2E-01 Z 1'10 If 1000 I. S£+OO 9. 9~-01 '.6E -01 9.Sf-01 9.3£-01 <;.1£-01 9.0[-01 8.9£-01 S .5E-OI C 

150 , 1000 1.9E+0(\ 1.1E+00 I.IE+OO 1.1£+00 1.1£+00 I.IE+OO 1.0£+00 l.or+o'J 9. BE-Ot ~ 
~ 

160 b 1000 2.IE+00 I. 3E +00 ! .3£+00 1.3£+00 l. 2£ .. 00 .2[+00 1.2£~00 1.2£+00 1.1F+OO ~ 

170 tI 1000 2.2£+00 1.5E+OO 1.5£+00 I.IfE+OO 1.'1£+00 .'1(+00 1.Iff .00 1.3£+00 1.3E+00 =t 
N 

160 I() 1000 2.'1£+00 1.7E+00 1.6[+00 1.61:+00 1.6£+00 .5£ .. 00 1.5£+00 1.5f+OO I.'IE+OO m 
190 13 1000 2.6£+00 1.9E+00 1.8[+00 I. flE +00 1.8£+00 .1£+00 1.1F+00 1.1£+00 1.6£+00 :ru 
ZOO 16 1000 2.8[+00 2.IE+00 1.1£+00 2. DE +011 2.0E+00 .9£+00 1.9£ .. 00 1.9£ .. 00 1. (IE .flO 

ZID 19 1000 3.IE+00 2.'IE+OO 1.3£+00 2.3£+1]1) 2.2£+00 2.2£ .00 1.. {£+OO 2.1£"00 ~.()£< .0 
220 23 1000 3.'1£+00 2.1E+00 1.6E +00 Z .bE+OO 2.'>[+00 2.'1[+00 2.'1£+00 2."£"00 2 .. 2E+)0 
no 2f! 1000 3.7£+00 3.0E+00 1.9£400 2.9£+00 1.8£+00 2.1£+00 2. r£+oo 2.6£+00 2.5E+00 
lifO 33 1000 If. 1£+00 3."E+00 3.3£+00 3.21::"00 3.IE+00 3.1£+00 3.0£"00 3.0£+00 2.8£+00 
250 If 0 1000 'I.6E+(l0 3.9E+00 ~.SE+OO 3.1£+09 3.6E+OO 3,5E+00 3. '1£ +00 3.3E+OO 3.IE~00 

260 Ifr 1000 5.2E+00 If.5E+00 '1.3£+00 ".2£+00 ".1£+00 ".0£+00 3.9£+00 3.8E+00 3. ,E+OO 
270 5, 1000 5.9£+00 S.2E+OO ~.OE:+OO ".9£+00 '1.7£+00 '1.6£+00 ".5£+00 If.'IE+OO 'I.IE+OO 
Z80 6'1 1000 6.8£+00 6.IE+OO L9E+OO OJ.7E+OI) 5.5F"00 5,3[+00 5.1[+00 5.IE~OO 'I.1E'+00 
Z90 71f 1000 8.0£+00 1.3E+00 r .0£+00 6.8f+CO 6.~+00 6,3£ .. 00 6.210+00 6.0[ .. 00 5.6E+OO 
300 86 1000 9.1E+OO 8.9E+OO e .SE+OO 8. 3F. .. 01) 1. +00 1. re+oo 1.5£"00 1.3£ "{'(I 6.7E+OO 



Table A-IO. Pressure dependence of the apparent molal enthalpy: 
<PL <PL 
RT (P2 ) - RT (P1) 

TE:I'IP PI P2 -------------------------------------~lAlITY ---------------~--------------------(Oe) <BAR) (8AR) .100 .250 .500 .750 1.000 2.000 3.000 If.OOO 

< 
25 200 -2.2E-03 1.1£-03 8.3E-03 1.6£-02 2.'1£-02 5.3E-02 7.SE-02 9.8E-02 0 .. 
30 200 -3.'IE-03 -1.3£-03 'I. 2E-~3 1.0£-02 1.1£-02 '1.1£-02 6.3E-02 8.0E-02 c 
"0 200 -5.6E-03 -5.6£-03 -2.9£-03 6.'1£-0'1 1f.6E-03 2.1£-02 3.6E-02 1f.8E-02 ~ 
SO 200 -7.9E-03 -9.5E-03 -9.3E-03 -7.8E-03 -5.8E-03 'I.OE-03 I.IfE-02 2.3E-02 1'1'1 

~ ,., 
n 

60 200 -1.0£-02 -I. 3E-02 -1.5E-02 -1.6E-02 -1.5£-02 -I.IE-02 -5.'1£-03 -9.0E-OS ;I 
70 200 -1.3E-02 -1. 7£-02 -2.IE-02 -2.3E-02 -2."£-02 -2.5E-02 -2.3E-02 -2.IE-02 0 
80 200 -1.5E-02 -2.2E-02 -2.1£-02 -3.IE-02 -3.3E-02 -3.8£-02 -If.OE-02 -1f.1E-02 ." 
90 200 -1.8E-02 -2.6£-02 -3.'1£-02 -3.9£-02 -If.2E-02 -5.1£-02 -5.1£-02 -6.0E-02 ! 100 200 -2.IE-02 -3.1E-02 -'I.IE-02 -If.1E-02 -5.2E-02 -65£-02 -T.3E-02 -7.9£-02 

iii 
en 

110 1 200 -2.5E-02 -3.7£-02 -'I.8E-02 -S.6E-02 -6.2£-02 -1.9F.-02 -9.0E-02 -9.9£-02 0 
120 2 200 -2. 'IE-02 -".3E-02 -5.1£-02 -6.6E-02 -1.'1E-02 -q.IfE-02 -1.IE-Ol -1.2[-01 

'"II 

• 130 3 200 -3.'1£-02 -5.0E-02 -6.6E-02 -1.ttE-02 -S.6E-OZ -I. IE -Ot -1.3E-Ol -1.IfE-OI D 
... 0 If 200 -If.OE-02 -5. 'E-02 -1.1£-02 -9.0£-02 -I.OE-OI -1.3E-OI -1.5E-01 -1.6r-ot c 
150 5 200 -If. 1£-02 -6. '1f-02 -9.0£-02 -1.0£-01 -1.2E-OI -1.5E-OI -I. 7E-Ol -I. 9£-01 1'1'1 

0 
C en 

HO 6 200 -5.5E-02 -8.0£-02 -1.0£-01 -I. 2£-0. -1.3£-01 -I. 7E-01 -I. 9E-01 -2. U::-OI en 
110 8 200 -6.IfE-02 -9.3E-02 -1.2E-OI -1.IfE-OI -1.6E-OI -2.0£-01 -2.2E-Ol -2.'1[-01 0 
J80 10 ZOO -7.5E-02 -1.1E-OI -1.IfE-OI -1.6[-OJ -1.8[-01 -2.2£-0) -2.5E-01 -2.~E-Ol 0 

190 13 200 -8.8E-62 -).3£-01 -1.1£-01 -I. 9£-01 -2.1£-01 -2.6f.-01 -2.9£-01 -3.IE-(H C 
200 J6 200 -I. OE-Ot -I.~E-OI -I. 9£-01 -2.2£-01 -2.&'£-01 -3.0E-OI -3.3E-01 -3.6£-01 ~ 

n 
~ 

:::E: .. 
." 210 19 200 -1.2E-01 -) .8E-Ol -2.3£-01 -2.6E-01 -2.9£-Ot -3.-5£-01 -3.8E-01 -1f.IE-OI 0 
7 

~ 2Z0 23 200 -I.SE-Ot -2.IE-OI -2.7[-01 -3. IE -01 -3.:;£-01 -If .IE-OI -1f.5E-01 -!t.TE-Ot !! 
n 230 28 ZOO -1.8E-01 -2.5E-OI -3.ZE-OI -3. 1E -01 -Jf.OE-OI -If.6E-OJ -5.2E-Ol -5.5£-01 0 
7 21f0 33 200 -2.IE-Ot -3. ()E-OI -3.9£-01 -1f.If[-Ol -If.BE-OI -5.1E-OI -6.2E-OI -6.'IE-Ol 1'1'1 .. 
iI 2S0 'fa 200 -2.6E-Ol -3.1[-01 ..... 1£-01 -'5.3£-01 -5 .BE -01 -6.8£-01 -7.IfE-01 -7.6E-Ol 
., .. 
;to -8.9£-01 -'.2E-Ol c 200 "T 200 -3.1£-01 -1f.5E-OJ -5.7[-01 -6.5(-01 -7.0£-01 -8.3£-01 
Q lTO !is 200 -3.8E-OJ -5.5£-01 -1. Of-at -0.0£-01 -S.6£-01 -1.0£ ... 00 -1.IE"'OO -1.1£+00 
1 280 6'1 200 -If. BE-OI --idlE-OI -8.7[-01 -9.9£-01 -l.IE +00 -1.3£"00 -l.lff*OO -I."E+OO 
< 
~ 2.0 T'I ZOO -6.0E-OI -8.tE-OJ -I. 1£ ... 00 -i .2£+00 -1.1f£+00 -1.6E+00 -1.1£+00 -1.8£+00 

300 8" ZOO -7.6E-OI -1.1E+OO -1."£+00 -1.6£+00 -1.1E+OO -2.1£+00 -2.?E+OO -2.3£+00 ... , 
:-
; .... 
~ w 
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Table A-IO (con't). Pressure dependence of the apparent molal enthalpy: ;III RT (P2) - RT (PI) 
~ 
r 
~ 

~ TEI'IP PI P2 ------------------------------------- ~lAlITY --------------------------------.-~---(0 C) <BAR) (BAR) .100 .250 .500 .150 1.000 2.000 3.0110 1f.000 . 
z 
p 

25 'f00 -3.9£-03 2.5E-03 l.rE-02 ~ 3.2£-02 'f.rE-02 l. OE-OJ 1.5£-01 I. 9[-01 

i 
30 If 00 -6.3E-03 -2.1E-03 8.6E-03 2.IE-02 3.3£-02 8.0£-02 1.2E-01 1.5E-01 
If 0 'fOO -I- IE-02 -1.0£-02 -5.'fE-03 1.6E-03 9.2E-03 ".0£-02 6.9£-02 9.2E-02 
50 'tOO -1.5£-02 -1.8E-02 -1.8£-02 -1.5£-02 -1.IE-02 1.5E-03 2.6E-02 'f.2E-02 

60 .. 00 -1.9£-02 -2.6E-02 -2.9[-02 -3.0£-02 -2.9[-02 -2.IE-02 -1.1£-02 -1. 9£-03 :oa 10 .. 00 -2.1f£-02 -3.3E-02 -'t.1£-02 -".'1£-02 -If. 7£-02 -If. 8£-02 -If.6£-02 -".2E-02 
80 .. 00 -2.9E-02 -1f.lE-02 -5.2E-02 -5.9E-02 -6.'IE-02 -1.IfE-02 -1.8E-02 -8.0E-02 !" 
90 .. 00 -3."£-02 -5.0E-02 -6.1f£-02 -1.'1E-02 -8.IE-02 -9.9E-02 -1.IE-Ol -1.2E-Ol !'" 

100 .. 00 -'f.IE-02 -5.9E-02 -1.1£-02 -9.0E-02 -9.9£-02 -1.3£-01 -I.'IE-OI -1.5E-OI ;III 
0 
Ci) 

110 I 'f00 -1f.8E-02 -7.0E-02 -9.2£-02 -1.1E-ol -1.2£-01 -1.5£-01 -1.1£-01 -1.1)£-01 II 
120 2 'faD -5.5£-02 -8.2£-02 -I. IE-Ol -I. 3£-01 -1.IfE-OI -I.SE-OI -2.1E~01 -2.3£-01 en 
130 3 If 00 -6.5E-02 -9.5E-02 -1.3E-01 -1.5£-01 -1.6E-01 -2.IE-01 -2.'f£-OI -2.1£-01 »>-
1'10 If If 00 -1.5E-02 -1.1£-01 -1.5E-OI -I. 1£-01 -I. 9£-01 -2.1f£-01 -2.B£-01 -3.1£-01 Z 
150 5 'loa -8.8E-02 -I. 3£-01 -I. 7£-01 -2.0E-OJ -2.2E-01 -2.8£-01 -3.3E-01 -3. 6E -OJ a 

~ 

160 6 '100 -I. Of-OJ -I.SE-OI -2.0£-01 -2.3E-ol -2.5£-01 -3.2£-01 -3.7[-01 -If.IE-OI 
!" 
"'V 

170 8 '100 -1.2£-01 -1.7[-01 -2.3£-01 -2.6£-01 -2.9£-01 -3.7£-01 -If. 2£-01 -If. 1£ -01 ::j 
180 10 'lao -1.'1E-OI -2.0E-Ol -2.7[-01 -3.1£-01 -3.'1£-01 -If. 3£-01 -'1.8£-01 -5.3£-01 N 

190 13 'fOO -1.6£-01 -2.1f[-01 -3.1£-01 -3.6E-01 -3.9£-01 -If. 9£-01 -5.5E-OI -6.0E-OI 1ft 
:11:1 

200 16 '100 -1 ~ 9£-01 -2.8E-OI -3.6E-01 -'1.2E-OI -'I. 6E-OI -5.7[-01 -6.3£-01 -6.8£-01 

210 19 '100 -2.3£-01 -3.3£-01 -If. JE -01 -If. 9[-01 -5.'1£-01 -6.6£-01 -1.3£-01 -1.B£-01 
220 23 If 00 -2.7[-01 -'1.0[-01 -5.1£-01 -5. Elf-Ol -6.1f£-01 -1.7£-01 -8.5£-01 -9.0E-Ot 
230 28 'loa -3.3£-01 -1f.7E-01 -6.1£-01 -6. 'h:-Ol -1.SF-0! -9.0E-I}} -9.9E-OI -1.0£+00 
21f0 33 If 00 -'f. OE-ot -5.7[-01 -7.3[-01 "8.31:-01 -9.0£-01 -1.IE+OO -1.2£+00 -1.2£+00 
2~O If 0 'fOO -'f.8E-01 -6.9£-01 -8. 8f -01 -1.0£+00 -1.1£+00 -1.3£+00 -1.'1£+00 -1.0;£+00 

260 1f7 If 00 -So '1£-01 -8. Sf -OJ -1.1£+00 -1.2£+00 -I. 3£+00 -1.6£"'00 -1.7[+00 -I.@E+OO 
210 55 'f00 -1 . Iff -01 -1.1f.+00 -1.3£+00 -1.5£+00 -1.1£+00 -I. 9E+OO -2.1£+00 -2.2£+00 
280 6" "00 -9.3£-01 -1.3E+00 -I. 7[+00 -1. '1£+00 -2.1£+00 -2."£+00 -2.6E+OO -2.1£+00 
290 1" 'faa -1.2£+00 -1.1£+00 -2.2£+00 -2.5£+00 -2.7£·00 -3.1£+00 -3.3E+00 -3.1f£+00 
300 86 'loa -1.6£+00 -2.2£+00 -2.8£+00 -3.2£+00 -3.5£+00 -'1.1£+00 -1f.1f[+00 -If.S£+OO 



<PL <PL 
Table A-IO (con't). Pressure dependence of the apparent molal enthalpy: RT (P2) - RT (Pl ) 

_ .. _- .. ---. -. 

TEI'iP PI P2 ------------------------------------- ~LALITV -----------------------------------.--(0 C) (BAR) (BAR' .100 .250 .500 .750 1.000 2.000 3.000 ".000 

< 
25 600 -5.IfE-03 '1.2E-03 2.5£-02 ".1£-02 6.9£-02 1.5£-01 2.2£-01 2.1£-01 0 

r-
30 600 -8.8£-03 -2.~E-03 I. 3E-02 3.0E-02 1f.8£-02 1.2£-01 l. 7£-01 2.2E-01 c 
'to 600 -1.5£-02 -1.5£-02 -7.3£-03 2.7£-03 I.Q£-02 5.8£-02 '.8£-02 I. 3£-01 ~ 
SO 600 -2.1£-02 -2.~£-02 -2.5E-02 -2.1E-02 -1.6E-02 1.1£-02 3.6£-02 5.8£-02 m ... 

'" n 
60 600 -2.8£-02 -3.1£-02 -If. 2£-02 -If. 3£-02 -1f.2E-02 -3.IE-02 -1.7£-02 -1f.6E-Cl3 "V 
TO 600 -3.IfE-02 -If. 1£-02 -5.8E-02 -6.1f[-02 -6.7E-02 -6.9£-02 -6.6£-02 -6.2£-02 '" 80 600 -If. 1£-02 -5.9£-02 -7.5£-02 -8.1f£-02 -9.1£-02 -1.1£-01 -I.IE-OI -1.2E-01 0 

"V 
'0 600 -'1.9£-02 -7.IE-02 -9.2£-02 -1.1£-01 -1.2£-01 -I.'IE-OI -I. 6E -01 -I. 7£-01 m 

100 600 -5.8£-02 -8.JiE-02 -1.1E-01 -1.3E-01 -1.ItE-OI -1.6E-01 -l.OE-OI -1.2E-01 ~ 
iii 
CIt 

110 I 600 -6.7£-02 -9. CJ£-02 -1. 3£-01 -1.5E-01 -1.7£-01 -2.2£-01 -2.5E-Ol -2.8£-01 0 
120 2 600 -7.8£-02 -1. 2£-01 -1.5E-Ol -1.8£-01 -2.D£-01 -2.6E-01 -3.0£-01 -3.3£-01 .... 
130 3 600 -9.1£-02 -I.JE-OI -1.8E-01 -2.1£-01 -2.3£-01 -3.0£-01 -3.5£-01 -3.9£-01 

,. 
lifO If 600 -1.IE-Ol -1.6E-01 -2.1£-01 -2 .If£-ol -2.7£-01 -3.5E-OI -1f.OE-OI -1f.5E-01 " c 
150 5 600 -1.2E-Ol -I.BE-OI -2.1f£-01 -2.8£-01 -3.1£-01 -'LOf-OI -If.6E-Ol -5.IE-Ol m 

0 
C 

160 6 600 -1.1f£-01 -2.IE-Ot -5.3£-01 -5.9E-OI 
CIt 

-2.7[-0. -3.2[-0. -3.&£-01 -If. bE -01 CIt 
110 8 600 -1.7£-01 -2.IfE-01 -J.2£-01 -l.1£-OI -If.IE-OI -5.2£-01 -6.0E-OI -6,6£-01 0 
180 10 600 -1.9£-OJ -Z.BE-Ot -3.7[-01 -If .3E-DI -At.1£ -OJ -6.0E-01 -6.8£-01 -7.5E··01 ICI 
HO 13 600 -Z. JE-Ol -3.3f-01 -'I. 3E -01 -5.0[-01 -5.)£-01 -6.8£-01 -1.8E-OI -8.5£-01 2 
200 16 600 -2.7[-01 -3.9E-OI -5. Of-OJ -5.8E-OI -6.3£-01 -1.9£-01 -8.8£-01 -9.6E-01 ~ 

n ,. % 

210 19 600 -J.IE-OI -If.5f-0. -5.9£-01 -6. TE-DI -1.1f£-01 -9.1£-01 -1.0£+00 -1.1£+00 r-

" 0 :r 220 23 600 -3.1£-01 -5.lf[-01 -6.9£-01 -7.9E'-DI -8.7£-01 -1.1£+00 -1.2£+00 -1.2£+00 '" ..: 
!" 230 28 600 -If. AtE -01 -6.IfE-OJ -8.2£-01 -9.'t£-tH -1.0£+00 -1.2£+00 -I. '1£+00 -1.'1£+00 B n 21f0 33 600 -5.lE-01 -7. IT-OI -9. 8E -01 -1.1[+1)0 -1.2E +00 -I. 5£+00 -1.6£+00 -1. 7£+00 m 
:r 

~ 250 'f0 600 -6.5E-01 -9.3E-OI -1.2£+00 -1.3£+1)0 -1.,£+00 -1.7£+00 -1.9£+00 -2.0£+00 
,.. 
• :0-

260 1f7 600 -1.9E-0. -1.1£+00 -1."[+00 -l.bE +00 -1.8£+00 -2.1£+00 -2.2£+00 -Z.3E+OO 
0 
D 210 S5 600 -9.8E-Ol -1.'1£+00 -1.8£+00 -2.0£+00 -2.1£+00 -2.6£+00 -2.7£+00 -2,8E+00 
1 280 6" 600 -1.2E+00 -1.1£+00 -Z.2f+OO -2.5£+00 -2. rE+OO -3.2E+00 -J.!fE+OO -3.~f+OO 

t 290 TIf 600 -1.6E+OO -2.2£+00 -Z.8f+00 -3.2E+()0 -3.SE+!>0 -'1.0£+00 -If. 3£+00 -.If. CiE+OO 
300 86 600 -2.0£+00 -2.9£+00 -'.7£+00 -'1.1£.,.00 -ft.5£·~OC -5.2£+00 -S.6E+OO -5.7£+()O 

--
J 
:' 

i .... us 
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;III Table A-lO (con't). Pressure dependence of the apparent molal enthalpy: • RT (P2) - RT (Pl ) =" 
i' 
'1 
< 
0 
:-

TEI'IP PI P2 ------------------------------------- MOLALITY -------------------------------------
z ( 0 C) (8AR 1 (BAR) .100 .250 .500 .750 1.000 2.000 3.000 11.000 
P 
~ 

;0 25 1000 -1.IfE-03 7.8E-03 If.OE-02 7.IfE-02 I.IE-OI 2.3E-01 3.3£-01 1f.IE-OI 
~ 30 1000 -1. 3E-Ol -2.8E-03 2.2E-02 If. BE -02 1.6E-02 1.8E-01 2.6E-Ol 3.3E-Ol 

'to 1000 -2.3£-02 -2.2E-02 -1.0£-02 5.3E-1I3 2.ZE-02 9.0E-02 1.5£ -01 1.9E-OI 
50 1000 -3.2E-02 -3.9E-02 -3.8E-02 -3.1£-02 -2.3E-02 1.7£-02 5.IIE-02 8.6£-02 

60 1 1000 -'t.2E-02 -5.5E-02 -6.3£-02 -6.'IE-02 -6.3£-02 -If. 1£-02 -2.1£-02 -8.9£-03 :a 
10 I 1000 -5.1E-02 -7.IE-02 -8.7E-02 -9.6E-02 -I.OE-OI -I. OE-OI -I. OE-OI -9.5£-02 !II 
80 1 1000 -6.2E-02 -8.8E-02 -I.IE-OI -1. 3E -01 -l.lfE-OI -1.6E-01 -I. 7E-01 -1.8E-01 !'" 
90 I 1000 -1.3E-02 -1.lf-OI -1.IfE-OI -1.6E-OI -1. TE-OI -2.IE-01 -2.11£-01 -2.5E-01 ;III 

100 1 1000 -8.6£-02 -1. 3E-Ol -1.6E-Ol -1. 9£-01 -2.1£-01 -2.1£-01 -3.0E-01 -3.3E-Ol 0 
(j) 
m 

110 1 1000 -I.OE-OI -1.5E-01 -1.9£-01 -2.3E-01 -2.SE-01 -3.2£-01 -3.7£-01 -If.IE-OI 
;III 
CII 

120 2 1000 -1.2E-Ol -1.7£-0 I -2.3E-OI -2.6E-OI -2.'1£-01 -3.8E-Ol -1f.I+E-OI -If.9E-01 » 
130 3 1000 -I. 3£-01 -2.0E-01 -2.6E-01 -3.IE-OI -3.'1£-01 -1f.IfE-OI -5.2£-01 -:L 7E-01 Z 
lifO 't 1000 -1.5E-Ol -2.3E-01 -3. OE-OI -3.5E-01 -3. '/E-OI -5.IE-01 -5.9£-01 -6.6E-01 IC 

150 ~ 1000 -1.8E-01 -2 .6E -01 -3.5E-01 -1f.IE-OI -1f.SE-OI -5. B£-Ol -6. BF-OI -1.6E-OI ~ 
!It 

160 6 1000 -2.1£-01 -3.0E-01 -If. OE -01 -If. 6£-01 -6.7£-01 -1.TE-OI -8.6E-Ol 
""CI 

-5.lE-01 =i 
ITO 8 1000 -2.IfE-01 -3.5E-01 -If.6E·-01 -5.3E-0I -5. 'If -01 -1.6E-01 -8.1£-01 -9.1£-01 N 

180 10 1000 -2.8E-Ol -If.O£-OI -5.3£-01 -6.IE-01 -6.8E-01 -8.6E-OI -9.9F-01 -1.1£+00 m 
;III 

190 13 1000 -3.2£-01 -If. IT-OI -6.IE-01 -1. Of-Ol -1.8£-01 -9.BE-01 -I.IE+OO -1.2E+OO 
200 16 1000 -3.7[-01 -5.IfE-01 -7.0£-01 -8.1£-.01 -9.0E-0! -1.1£+00 -1.3£+00 -1.'117:+00 

210 19 1000 -'''lfE-O) -6.3£-01 -8.2E-OI -9. 'iE -01 -1.0£+00 -1. 3£+00 -1.'1£+00 -l.£.E+()O 
220 23 1000 -~.IE-Ol -1.IfE-01 -9.6E-01 -1.1(+00 -1.2£+00 -I. 5E ~·OO -1.6E+OO -1.flE+OO 
230 28 1000 -6.IE-01 -8.1£-01 -I.IE+OO -1.3£"00 -1.IIE+OO -1.7£+00 -1.9E'+00 -2.0E+OO 
2lfO 33 1000 -1.2E-Ol -1.0E+00 -1.:lE +00 -1.5£+00 -Lf,E~OO -2.0£+00 -2.2E+OO -Z.3E+00 
2~0 'f0 1000 -8.6E-OI -I.ZE+OO -1.6E+00 -1.8£+ClO -2.0£+00 -2.3E+00 -Z.'iE+OO -2.1£+00 

260 Ifl 1000 -1.0£+00 -1.~E+OO -I. 9E+00 -2.2E+eO -2.3E+OO -2.BE+00 -3.0£+00 -3.1£+00 
270 So; 1000 -1.3E+00 -1.8E+00 -2.3E+OO -2.6E +00 -2.8£+00 -3.JE+OO -3.'1E+00 -3.1£+00 

290 6't 1000 -1.6£+00 -Z.2E tOO -2.8£+00 -3.1.£+00 -3.SE"'OO -1.0£·tOO -'1.3£+00 -'I.lff+OO 
290 7" 1000 -2.0£+00 -2.8£+00 -3.5£+00 -tt. Of +ilO -if .3£ ... 00 -5.0£+00 -5.3£+00 -5.".E+00 
300 86 1000 -2.SE+OO -3.~E"OO -'I.SE .. OO -5.IE"60 -5.SEof-OO -6.3£+00 -6.1£+00 -6.8E+OO 



<Pc <Pc 
Table A-ll. Pressure dependence of the apparent molal heat capacity: ~ (P2) - R

P 
(PI) 

0 

c 
T[!IIP "1 P2 Pz ------------------------------------- MOLALITY -------------------------------------( °C) (BAR) (8AR, It .tOO .250 .500 .750 1. COO 2.000 3.000 1f.000 

< 
25 200 2.1£+00 2.0£+00 1.9[ ... 00 1.8£+00 1.7£+00 1.6E+OO 1.'1£+00 1.1£+00 9. 'If-Ol 

0 ,... 
30 200 1.9E+OO 1.8£+00 I. TE+OO 1.7£+00 1.6E ... 00 t .t;E+OO 1. 2£+00 1.0£+00 9.1E-OI c 
'to 200 1.6£+00 1.6£+00 1.5£+00 1.'f£+00 1.3E+OO t.3E+00 I. IE+OO 9.1E-OI 8.IlE-Ot ~ 
50 m 200 l.~E+OO t • 'IE +00 1.3E+00 l. 3["'00 I. 2F. +00 1.2E+OO 1I.8E-01 8.IfE-01 1. ~£-Ol ... 

!!!! 
n 

60 200 1.'1£+00 1.3[+00 I. 3£+00 1.2E+00 1.IE+OO 1.1£+00 11.2£-01 7.9E-OI 6.~-Ol "G 
:Ia 10 200 1.11:+00 1.3E+OO 1.2£ ... 00 1.1£+00 1.1£+00 1.0E+OO B.9E-OI 7.6E-01 6.tE-OI 0 80 200 J .'1£"'00 I. 3£+00 1.2£ +00 1.1£+00 1.1£+00 1.0£+00 S.7E-OI 1.5£-01 6.~E-Ot "G 

90 200 i . 'IE'" 00 I; 3E+00 I. 2E+OO l. IE +00 1.IE+OO I.OE+OO e. IT-Ol 1.5£-01 6.!if -01 m 
:Ia 

100 200 1.5E+00 1.3£+00 1.2E+00 1.IE+OO 1.1E+00 1.0[+00 B .8E-Ol 1.6E-OI 6. ~f. -01 ... 
iii 
"" 

110 1 200 1.5E+00 1.'1£+00 1.3[ ... 00 1. 2f ... 00 1.1£+00 t .1£+00 ~.0£-01 1.8E-O! 6.7£-01 0 
"II 

120 2 200 1.6E+OO 1.'IE+OO 1.3£+00 l. ZE +00 1.2£+00 1.1£+00 '.31:-01 8.0[-01 7.0[-01 ,. 
130 3 200 1.8E+00 1.5E+OO 1.'1£+00 l. 3£+00 1.2[+00 1.1£+00 C/.7E-Ol B.lIE-OI 7. "E-Ot D 
I 'to If 200 1.9E+00 1.6£+00 1.5E+00 I.'IE .00 1. 3£+00 1. 2£ tOO 1.0£+00 B.9E-Ol 1. '1E-OI C 
15'0 5' 200 2.1£+00 1.81:+00 1.6£+00 1. 5E+00 1.'ff-rOO 1. 3£+00 1.1£+00 9.5£-01 8.~£-OI m 

0 
C 

"" 160 6 200 2."E+00 2.0£+00 1.8£+00 l. bE+OO 1.5E+00 I.'I[ +00 1.2£+00 1.0£+00 '1.3;::-01 "" 170 8 200 2.8£+00 2.2£+00 2.0£+00 1. O£+OO 1.6£+00 1.5£+00 1.3£+00 I.IF.+OO t.OE+O·O 0 
180 10 200 3. ZE+OO 2.5£+00 2.ZF+00 2.0£+00 1.8£+00 1.7£ +00 1. '1£+00 1.2E+OO l. J(::+QO CI 

C 1'10 13 200 3.7£+00 2.'1£+00 2.5£+00 2.2£+00 2.0£+00 1.9[-+00 I.SE+OO 1.'1£+00 I.J£+OO 
~ 200 16 200 'f ."£+00 3.'1£+00 2.9[+00 2.5£+00 2.3f+00 2.1£+00 1. 7£~CO 1.5E+OO 1.5£ +00 
n 

!- ::z: 
"II 

,... 
:r 210 19 200 5'.3£+00 'f.OE ... OO 3.'IE+00 J.O£+OO 2.6£+00 2.'1£+00 Z.O£+OO 1.8£+00 I. TE+OO 0 
~ 220 23 200 6.~£+00 If. 8£+00 If. 1£+00 3.,)[ .. 00 3.1£+00 2.9£+00 Z.31:+00 2.0£+00 I. 'IE +00 !!!! 
n 230 28 ZOO 8.0[+00 6.0[+00 5.IE ... 00 fI.3f+OO 3. BE +\)0 3.'1£+00 Z.7E+00 2.'1£+00 2.3£+00 CI 
:r m 

~ 2'tO 33 200 1.Of+01 1.SE+OO 6 ... E·00 5.3E ... OO If. 1£+00 If.Z[+OO 3. 3(+-00 2. *,+00 2. rE+-OO 
250 'f0 ZOO J .3£+01 9.7£+00 8.2£+00 6.6E ... OO 6.0£+00 5. '1£+00 1.0£+00 3.'SE+OO 3.3E+OO 

:III • :" 
c 260 1fT ZOO 1.1[+01 1.3[.,.01 1.1£+01 6.9E ... OO T.Bf..'+OO 6. 'K+OO S.I£+OO ''''1£+00 ".0£+00 III 

1 210 S5 200 2.3£+01 L 1£+01 1.'1E+Ol 1.2[' +0 I 1.0£+01 9.3£ +00 /, .1£+00 5.6E+OO 5.0£+00 
< 280 641 200 3.1£+01 2."£+01 2.0£+01 1.6£ .qOI 1."[ +01 I. 3£+01 '.1£+00 1.3E+00 6.1£+00 
~ 290 7'1 200 If .5£ +01 3.3£+01 2.8£+01 2.3f"01 2.0£+01 1. 8f+OJ 1.3E+Ol 9.iE+00 8.3E+OO 

300 86 200 6.1,£+01 If. 9£+01 If.IE+OI 3. 'IE+Ol 3.0£+-01 2.6£+01 1.8E+Ol 1. .. £+01 1.1£+01 

z 
It 
:" 
;; 
:s ::f 
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CD 

? Table A-II (con't). Pressure dependence of the apparent molal heat capacity: -f (P2 ) - -f (PI) :III 

~ 
g 
a 
1 ° < C l!- rEfIIP P. P2 P2 ------------------------------------- "DLAllrV ---------------------------~---------
~ ( °C) (BAR) (DAR I • 100 .250 .500 . 150 1. 000 2.000 3.000 If. 000 
z R 
p 
~- 25 t 'f00 ".OE+OO 3.8£+00 
~ 

3. 1£+0~ 3.5£+00 ).3£+00 3.IE+00 2.5£+00 2.1£+00 J.8£+00 
CD 30 1 "00 3.6E+OO 3 • .,£ ... 00 3.3£+00 3.1£+00 3.0r+OO 2.8E+OO 2.3£+00 2.0£"'00 1.1£+00 
~ .,0 • 'fOO 3.1£+00 3.0£+00 2.9£+0[) 2.1£"'00 Z.6£+00 2.ifE+OO 2.0£+00 1.1£+00 t .5E+00 

50 1 .. 00 2.8E+00 2.1£ ... 00 2.6£+00 2."£+00 Z.3E"'00 2.2£+00 1.9£+00 ) .6£+00 1.'IE+OO 

60 .,00 2.1£+00 2.5£+00 2."£+00 2.3£+00 Z.2£+OO 2.1£+00 l. 9[+00 1.5E+OO 1.3E"'00 
:a 

10 '100 2 .6£+00 2.'1£+00 2.3£+00 2.2E+00 Z.I[+OO ·2.0£+1)0 1.1£+00 1.5E+OO 1.3E+00 Y' 

80 '100 2.6£+00 2.'1E+00 2.3£+00 2.2E+00 1.IE+00 2.0E+00 1.7E+00 1.'1£+00 1.2£+00 !"4 
90 .. 00 2.1£+00 2.'1£+00 2.3E+OO 2.2£ +00 1.IE+00 2.0£+00 1.7E+00 l.ifE+OO 1.2£+00 ::III 

100 If 00 2.8E+00 2.5£+00 2."£+00 2.2E+00 Z.IE"OO 2. DE +'0 1.1£+00 l.if£+OO 1.2E+OO 0 

" m 
:III 

110 I .,00 2.9£+00 2.6E+00 2.'IE+00 2.3£ ... 00 2.1£+00 2. DE ... 00 1.1£+00 1.5E+OO 1.3E+00 
(It 

120 2 .,00 3.1£+00 2.1£+00 2.5E+00 2.3E"'00 Z.2£"'OO 2.1£+00 l. 8£ ... 00 1.5E+OO 1.3£+00 • 
130 3 '100 3.ifE+00 2.9£+00 2.7Et-00 2.5£+00 Z. 3£ +00 2.2E+00 1.8E+OO 1.6E+OO l.ifE+OO Z 

c 
lifO If .. 00 3.1£ ... 00 3.1£+00 2.9£+00 2.6f ... 00 Z .ifE+OO 2.3£ ... 00 1.9£+00 1.1£+00 1.5£+00 ?II: 
150 5 '100 'I.OE+OO 3."'£+00 3.1£ ... 00 2.8£+00 Z.6£"'00 2.ifE+OO 2.IE+00 1.8E+OO 1.6£+00 

Y' 
." 

160 6 If 00 ·1.5£+00 3.1£+00 3.3[ ... 00 3.0£+00 Z.8£+OO 2.6E.-1)0 2.2E+00 1.9£+00 1.1f·00 ::::; 

170 8 .,00 5.1£+00 If. 1£ ... 00 3.1£+00 3. :1£+00 3. DE +00 2.8E+OO 2."E+00 2.1£+00 1.9£+00 N m 
180 10 ifOa 5.8£+00 If. 6E +00 ".IE+OO 3.6£+00 3.3[+00 3.IE+()0 2.6E+00 2.3£+00 2.1F+OO ::III 

190 13 'tOO 6.7£+00 5.3E+00 1f.6£+00 .If. OE +00 ~. 1£+00 3. iff +,10 2.8E+00 2.5E+OO 2.3£+00 

200 16 'fOO 1.9£+00 6.1E+00 ".3£+00 ".6[+00 ".IE+OO 3. BE +)0 3.IE"'00 2 .8E +00 2.1£+00 

210 19 '100 9 ... £+00 7.IE"'00 6.2E+OO 5.3£+00 If. 7£+(10 If. ifE +00 3.5£+00 3.2£+00 3.0£ ... 00 

220 23 '100 I.IE+Ol 8.5£+00 1.3E+OO 6. Zf~OO S.5F+OO ".IE+'O If.lE+OO 3.71:+00 3.5E"'00 

230 28 .,00 1."£+01 1.0[+Ol 8.8£+00 1.1f£+00 (,.6£+00 6.0E+()0 If. 7£+00 ".2["'00 If. IE +00 

2ifO 33 .. 00 I.~E+OI 1.3£+01 I. IE +01 9.1E+OO 8.0£+00 1.2£+')0 5.6E+00 S.OE"'OO '1.8£+00 

250 .fj0 'f00 Z. 3E +01 1. 7£+01 1.'fE ... OI l. IE+OI 1.0£ ... 01 9.0£+00 6.8£+00 6. OE+OO 5.7£+00 

260 1f1 .,00 3.0£+Ot 2.2£+01 1.8£+01 1.5£+01 1.3[+01 I.IF ... (H 85E"'OO 1.IfE+OO 6.9£+00 

ZTO 55 'f00 If. Of +0 I 2.9£+01 2.if£+01 2.0£+01 1.1£+01 1.5E+()I I.IE+OI '.3£ ... 00 8.6E+00 

Z80 ~'f .,00 5.5£+01 ".0£+0. 3.3£+01 2.7£+01 Z.3£+OI 2.1£+01 1.5£+01 1.2£+01 1.1[+01 

290 7., 'f00 1.9E+OI 5.7£+01 ".1£+01 3.~+OI 3.3£+01 2.9E+OI 2.0£+01 1.6E'+01 1."£+01 

300 S6 .,00 1.2£+02 8.'1£+01 1.0£+01 5.7[+01 If.iE+OJ If. 3£+01 2.9£+01 2.3£+01 1.9£+01 
... ~--------------. 



Qlc <Pc 
Table A-II (con't). Pressure dependence of the apparent molal heat capacity: -t- (P2) - T (PI) 

0 

c 
TEI'IP PI P2 P2 ------------------------------------- MOLALITY -------------------------------------(OC) UAR) (BAR) T .100 .250 .500 .150 1.000 2.000 3.000 1f.000 

< 
0 

25 1 600 5.6£+00 S.IfE"'OO 5.2E...oO 1f.9£ ... 00 If.6£+00 If.'f£+OO 3.6£+00 3.0£+00 2.6E"'00 
r" c: 

30 1 bOO 5.1£+00 't.9E+00 If. 7£+00 1f.5£+00 't.2£+00 'f. Of+OO 3.3£+00 2.7£+00 2.'t[+00 ~ 
'to 1 bOO 't."[+00 't.2E+OO If .1£+00 3.8E+00 3.6£+00 3.5£>00 2.9["'00 2."£+()0 2.1£+00 m 
50 1 600 ".1£+00 3.8E+OO 3.7£+00 3.5f+OO 3.3£+00 3.2£+00 2.6E+00 2.2E+00 2.0[+/)0 ~ 

2!! 
n 
." 

60 1 600 3.9£+00 3.6£+00 3.5£+00 3.3£+00 3.1£+00 3.0r+OO 2.5£+00 2.1£+00 1.9£+00 ::IIilI 

70 I 600 3.8[J/)0 3.5£+00 3.3£+00 3.2£+00 3.0£+00 2.9£+00 2.11£+00 2.1E+00 1.8£+00 0 
'V 

80 1 600 3.8£+00 3.5£+00 3.3£+00 :!.I£+OO 3. O[ +00 2.8f+OO 2.11[+00 2.0£+00 I. 8£+00 m 
90 1 600 3.8£+00 3.5£+00 3.3£+00 3.1£+00 2.~+00 2.8£+00 2."£+00 2.0£+{)0 1.8£+00 ::IIilI 

~ 
100 1 600 ".0£+00 3.6£+00 3.'IE+OO 3.2£+00 3.0E+00 2.8£+00 2.,,[+00 2.1£+00 1.8£+00 iii 

en 
0 

110 1 600 'f. 2E+00 3.7£'+00 3.5£+00 3.2£+00 3.1£+00 2.9£+00 2.5£+00 2.1£+00 1.8£+00 "II 

120 2 600 "."E+OO 3.9£+00 3.6£+00 3.3£+00 3.2£+00 3.0r+OO 2.5£+00 2.2E+OO 1.9E+00 J>o 
130 3 60a 't.8£+00 If. 1£+00 3.8£+00 3.')£+00 3.3£+00 3.IE+00 2.6£+00 2.3E+OO 2.0£+00 " c 
lifO If bOO 5.2£+00 If . 'IE +00 1f.0£+00 3.1£+00 3.5£+00 3.3(·00 2. BE +00 2."£+00 2.1£+00 m 
150 5 60(} 5.7£+00 'f. 1£+00 '1.3£+00 3.9£+00 3.1£+00 3.5E+OO 2.9£+00 2. 'i£ +00 2.2£+00 0 

c: 
en 
en 

160 6 600 2.'1(+00 6.3£+00 5.2E+OO If. 7£+00 'f. 2£ +00 3.~+00 3.7£1-00 3.1£+00 2.7£+00 0 
170 8 600 7.0£+00 5.7£+00 5.1£+00 1f.6£+00 If. ZE +00 If. Of tOO 3.3E+OO 2. <if +Q() 2.6£+00 C 
180 10 bOa 8.0E+00 6.'1£+00 5.1£+00 5.0£+00 If.if +00 1f.3£tOO 3.6£+00 3.2E+00 2.9£+00 C 
190 13 60(} 9.1E+OO 7.2£+00 6.3£+00 5.6£+00 5.1£+00 1f.7E·00 3.9£+00 3.'i£+OO 3.2F+00 ~ 
200 16 bOO 1.1£+01 8.2£+00 7 .Z£ tllO 6.2E+00 5.6(+00 5. ?EtOO 1f.3£+00 3.~+O(} 3.6E+OO n 

% 
!- ;::: 
." 0 ::r 210 19 bOO I. 3£+01 9.5£+00 8.2E t{l0 7.1£+00 6,"£+00 5.9£.00 ".8£+00 't.3E+OO If. t£+OO 
-< lID .. 220 23 600 1.5£+01 I.IE+OI 9.6£.00 8.2£+(}O 1.3£+00 6.7£'·00 5,"£+00 'to qe"+OO If. 6E +00 6 n 230 28 600 '.8£+01 1.3£+01 1.1£+0) 9.6(+00 ~.~f+OO 7.8£.00 6.2£+00 5.6£+G() 5.3(+00 
::r m .. 2lfO 33 600 2.3£+01 1.6[+01 1.'1£+01 1.2£+01 1.0£+01 9.2EtOO 1.2£+00 6.'1E+Oa 6.2£+00 
~ 250 .. 0 600 2.8£+01 2.1£+01 I. 7[+01 1,"£+01 1.2£+01 1.IE·Ol 8.5£+00 1.6£+Oa 1.3£+00 
lIII .. 
:" 
0 

260 1fT 600 3.1£+01 2.6£+01 2.2£+01 1.8£+01 1.5£+01 1 ... £ .. 01 t.O£+OI 9.1E+OG 8.7£+00 II 

'I 210 55 600 If. 9£+01 3.5£+0. 2. '1£+01 2.3£+01 2.0£+01 1.8£·01 l. 3£+01 1.1E'+01 1.1£+01 
< 280 61f 600 6.6£+01 1f.1£+OI 3.9£+01 3.1£+01 2.1[+01 2.'t£ .. 01 1.7£'+01 1.1f£+01 1. 3£+01 
~ 290 11f 600 9.2£+01 6.5£·,.01 5.11£+01 1f.'IE .01 3.7£+01 3.2£+01 2.2£ +01 1.8£+01 1.7£+01 

300 86 600 1.3E+02 9.5£+01 1.8E+OI ~.3E+OI 5,"£+01 If. 1[+01 3.2£+01 2.5£+01 2.2E+OI 

z 
!' 
:-
; 
eo .... ..., >0 



!- CD 
." 0 
'Z ..: ,. 
n 
'Z • CPc CPc i1 
:III Table A-II (c~nft). Pressure dependence of the apparent molal heat capacity: --l (P2 ) - T (PI) • :"" 
0 

1 
< 
~ C - TEMP PI P2 P2 ------------------------------------- I'IOlAllTV -------------------------------------z ("C) <BJ\R, (BAlD 

R .100 .250 .500 .150 1.000 2.000 3.000 'f. 000 
P 
~ 

i 25 1000 8.3£+00 8.0£+00 7.6£+00 7.lE+00 6.8£+00 6.IfE"OO 5 .IE+OO If. 2£ +00 3.6£+00 
30 1000 7.6£+00 7.3£+00 1.0[+00 6.5£+00 6.2£+00 5.8£+00 ".1£ .. 00 3.9[+00 3.1f£+00 
'*0 1000 6.6£+00 6.3E+00 1·.OE+OO 5.1E+00 S.IfE+OO ~ .1£ .. 00 'f. 2£+00 3.5£+00 3.1£+00 
50 1000 6.1£+00 5.7E+OO ~. 5E+00 5.2£+00 1f.<)£+00 If. 7[+00 3.9£+00 3.3£+00 2.9£+00 

:v 
60 1000 5.8£+00 5.'1£+00 5.2£+00 If. 9F. +00 ".6£+00 ".If£+OO 3.7£+00 3.2'~+OO 2.0[+00 !" 
70 1000 5.1£+00 5.3£+00 5.0£+00 If. 1£+00 If. 5£ +00 ".3E+00 3.6£ +00 3.110+00 2.7f+OO N 
80 1000 5.6£+00 5.2E+00 'f.9[ .. (l0 If. lE +00 'LIf£+OO If. 2£ .. 00 3.6£+00 3.1£+00 2. T£iOO . 

;:III 
90 1000 5.1£+00 5.2£+00 5.0£+00 If. 7£+00 ".IfE+OO If. 2£+00 3.6£+00 3.IE+Ou 2. i'F. +00 0 

100 1000 5.9E+00 5.3E+OO 5.0£+00 If. 1F. +00 ".5£+00 If. 3£:+00 3.6[+00 :1.1£+00 2. TE +00 Cil m 
;:III 
en 

110 1 1001) 6.2£+00 5.5£+00 5.2£+00 ".8£+00 ".6£+00 If. 3£+00 3.1£+00 3.2E+OO 2.7£+00 J> 
120 2 1000 6.5E+OO 5.8£+00 5.1f£+00 5.0£+UO ".7£+00 1f.~E+OO 3.Sr .. 00 3.3[+00 2.8E"'OO Z 
130 3 1000 7.0£+00 Eo .1£+00 5.6[+00 5.2[+00 1f.9£+00 1f.6E+OO 3.9£+on 3.'1E"'00 2.'1f+OO 0 
IqO 'I 1000 I.SE+OO 6.5£+00 6.0E+\i0 5.5£+00 5'.IE+OO ·'.9E+OO 1f.IE"oo 3.I)E+O~ 3.1£+00 ~ 
150 5 1000 B.2£+00 6.9[+00 6.lf[+()0 5.8[+00 5.IfE+OO 5.IE+00 't.3(+O:l 3.7E+00 3.3£+00 !" 

" 
160 6 1000 9.0£+00 1.5£+00 6.8£+(10 (, 2£+00 5.8£+00 5.'1£·00 'I.b£+OO 'I.Of+D!) 3.5[+00 =i 

N 
110 8 1000 1.0[+01 8.2£+00 1.'1£+00 6. iE+OO 6.2£+00 5.8£+00 ".9E+00 ".3E+OO 3.8[+00 m 
lBO 10 1000 1.1[+01 9.1[+00 8.1£+00 1.2£+00 6.1£+00 6.2£+00 5.2E+OO '1.(,£+00 1f.IE+OO 

;:III 

190 13 1000 l. 3£+01 1.0F.+OI 9.0E+()0 1. %' +00 7.3£+00 6.8E+00 5.6E+00 'L O[ +1)0 ,*.5£+00 
200 16 1000 1.5£+01 1.1£+01 1. Of +01 S.1£+OO 8.0E+01i 7 .IfE +00 b.IE+OO 5.5E+OO 5.0[+00 

210 19 1000 1.7£+01 l. 3[+01 1.1£+01 9.8£+00 8.8£+00 8.2£+00 6. TE+OO 6.0E+OO 5.£.£+00 
220 23 1000 2.0[ .. 01 1.5£ +01 1. 3F. +Ot 1.1£+01 9.9£+00 9.1£ .. 00 1.'1£+00 6.1£+00 6.3E+OO 
230 28 1000 2.'1£+01 I. 7( +01 1.5£·01 1.3f~OI 1.IE+Ot 1.0F"Ol 8.3F+00 1.5E+00 7.2E+OO 
2lfO 33 1000 2.8[+01 2.1£+01 1. (tf +01 1.5£+01 1. 3E +01 1.2£+01 9.'1[+00 8.5£+00 8.2£+00 
25'0 'f0 1000 3.5£+01 2.5£+01 2.1£+01 I. 7f +01 1.5£+01 1.1f£+01 1.1£+01 9. TE+OO 9.5£+00 

260 1f1 1000 1f.'IE+Ol 3.IE+Ol 2.6£+01 2.IE+Ol 1.8E.Ol I .6E +01 1.3£+01 I.IE+Ol I.IE+Ol 
210 S5 1000 S .1£+01 1f.0E+OI 1.3E+1l1 2. TE+OI 2.3[+01 2.0£+01 1.t;£+01 1. 3£+01 1.3[+·01 
280 6" 1000 1.5£+01 5.2£+01 ".3[+01 3.'1[+01 2.9£+01 2.6£+01 1.9£+01 l.bE +01 1.6£+Ol 
290 7'1 1000 1.0[+02 1.IE+OI 5.6E+1)1 Jf.bE+OI 3.9["01 3."E+01 2 • .,r .. 01 2.0f+Ol 1.9£..,.01 
300 86 1000 1.'1[+02 1.00+OZ 8.IE+()1 6.:n:+Ol 5.lfE+Ol If.TE~OI 3.2f+OJ 2.bE +01 2.lfE+OI 
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