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Evaluation of the Thermodynamic Functions for Aqueous Sodium Chloride

from Equilibrium and Calorimetric Measurements below 154 °C

E. Colin W. Clarke and David N. Glew

Corporate Research and Development, Dow Chemical Canada Inc., Sarnia, Ontario, Canada N7T 7K7

A new weighted least-squares method is described which is generally applicable for the
nonsubjective evaluation of the best set of thermodynamic functions from a given data set
of equilibrium {(4G') and calorimetric (4H, C,) measurements. The method, applied to
model a wide range of 2428 measurements for the water-sodium chloride system between

— 21 and 154 °C, accurately represents all measurements within experimental error. The
resulting model is used to predict the thermodynamic functions and their standard errors
for aqueous sodium chloride up to 110 °C. Tables are given for freezing point, solubility,
boiling point, osmotic and activity coeflicients, vapor pressure, apparent molal relative
enthalpy, partial molal relative enthalpies, integral heat of solution, specific heat, apparent
molal heat capacity, partial molal heat capacities, apparent molal relative heat capacity,
partial molal relative heat capacities, standard thermodynamic functions, and their
changes for dissolution.

Key words: activity coefficients; aqueous NaCl solutions; boiling points; brine properties; criticaily
evaluated data; enthalpy; freezing points; heat capacity; osmotic coefficients; sodium chloride~

water system; solubility; thermodynamic properties; vapor pressure.
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Chronological List of Thermodynamic

Symboils

T Thermodynamic temperature, Kelvin

P Total pressure

m Molality of NaCl, mol NaCl/(kg H,O)

M, Gram-molar mass of water, 18.0152 g

M, Gram-molar mass of NaCl, 58.442 77 g

ny,n, Moles of (water, NaCl) in system

R Gas constant, 8.314 41 Jmol "' K~!

¢ Practical osmotic coefficient

¥ Tonic mean molal activity coefficient

7 Reference temperature, 298.15 K

GH,C Total (Gibbs energy, enthalpy, heat ca-
pacity, entropy) of system

G H"C,S® Total (Gibbs energy, enthalpy, heat ca-
pacity, entropy) of system with compo-
nents in their standard states

G Total Gibbs energy for ideal solution
system

G*L,J Total {excess Gibbs energy, relative
enthalpy, relative heat capacity) of sys-
tem

G H,,C,, Partial molal (Gibbs energy, enthalpy,
heat capacity) of water in solution

G,,H,,C,, .S, Partial molal (Gibbs energy, enthalpy,

heat capacity, entropy) of NaCl in solu-
tion

J. Phys. Chem. Ref. Data, Vol. 14, No. 2, 1985

percent.

G1,H{,C,, Standard molar {Gibbs energy, enth-
alpy, heat capacity) of water

G3,H;,C,,,S;  Standard molal (Gibbs energy, enth-
alpy, heat capacity, entropy) of NaCl in
water

G717, Partial molal (excess Gibbs energy, rel-
ative enthalpy, relative heat capacity) of
water in solution

G5,L,J, Partial molal {excess Gibbs energy, rel-
ative enthalpy, relative heat capacity) of
NaCl in solution

GyLyCoy Apparent molal (excess Gibbs energy,
relative enthalpy, heat capacity) of
NaCl in solution

G H.,C,..S. Molar (Gibbs energy, enthalpy, heat ca-
pacity, entropy) of crystalline NaCl

<, Specific heat of water, Eqgs. {56) and (57)

A,4, Debye~-Hiickel limiting slope for os-
motic coefficient, parameters for Eq. (9)

0.8,C,D.E 7-dependent parameters for Egs. [6)~(8)

Qu:B:.Ci.sDi,E.  Model parameters, Eq. (10)

Uyt VpseoUok Temperature variables for (G,H,C,)
functions, Eqs. (T1), (T8}, and (24)

4H, Integral hent of dilntion

AH, Intepral heat of walution

aH,, Difterentind heot of sobiton

A6, A1 Stwshand wdal b energy, enth-
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THERMODYNAMIC FUNCTIONS FOR AQUEOUS SODIUM CHLORIDE

Chronological List of Statistical

Symbols

N Total number of data used, 2428

p Total number of parameters used, 35

t value Absolute value divided by standard er-
ror

W, WI,; (Weight, internal weight) of datum j in
data set /

WM Weight factor, function of molality

my My (Lower, upper) limit of molality for uni-
form error

F Weight factor, function of temperature,
ete.

Y; j,/}\’,. 10 (Observed value, calculated value, re-

sidual) of dependent variable for datum

1. Introduction

Water is the world’s most essential and abundant lig-
uid. Common salt is the most abundant dissolved electrolyte
in ocean water, and from the seas of antiquity are derived the
very extensive rock salt deposits which occur worldwide.
The continnous expansion of our industrial civilization since
1850 is directly correlated’™ with the increased commer-
cial/technological use of salt by the ever evolving chemical
industry. Presently, more than one-half of all the salt used is
produced as liquid sodium chloride brine by solution min-
ing, 13813

Thus it is inevitable that water is the prototype liquid
solvent of science and industry, rock salt the prototype crys-
talline ionic solid, and liquid sodium chloride brine the pro-
totype aqueous strong electrolyte solution. Water and salt
are now readily prepared in their pure states on both large
and small scales. As a consequence, modern scientific litera-
ture contains many independent experimental stud-
ies!®-57:60-113.121-125 i cluding numerous and deviant equilib-
rium and calorimetric measurements of the sodium
chloride—water system at low pressures and below the nor-
mal boiling point. Measurements are particularly numerous
for dilute solutions at atmospheric pressure near ambient
temperature.

It is now both appropriate and timely to organize and
evaluate this large and disparate data base of experimental
measurements to obtain reliable thermodynamic functions
for aqueous sodium chloride at all compositions between sat-
uration pressure and atmospheric pressure for temperatures
up to 110 °C.

It is now particularly essential that there be available
for sodium chloride brine—the foremost strong electrolyte
solution of commerce, science, and technology—reliable
values of thermodynamic functions which accurately repre-
sent the numerous measurements near and below 25 °C.

1.1. Earlier Models and Tabulations

In 1945, in a classic paper, Robinson' combined his
isopiestic measurements for sodium chloride at 25 °C with
critically chosen literature values for vapor pres-
sures,30:33:3449-52 olectrochemical cell emfs,>>74%%% freez-
ing points, '® and heats of dilution.”™ The data were treated by
graphical methods to give self-consistent values, in the

491

jofseti

n, Number of data in data set

WS, V; (Set weight, variance) of data set i

82 Mean squared deviation for datum of
unit weight in data set 7

Si8( ) Estimate of standard error for datum
with unit weight of [data set 7, data type

- (1

5::00 ) Mean bias of [data set i, data type ( )]

wi Mean internal weight of datum in data
set

5¢,5y,6L Deviation of literature (#,7,L,} values

from model estimates
Relative deviation of literature {(d,y)
values from model in standard errors

8¢ /od, Sy/ay

Gibbs-Duhem sense, for the practical osmotic coefficient (¢ )
and for the stoichiometric mean moial ionic activity coeffi-
cient (y) for sodium chloride molality between 0.1 and 6.0m®
al 25 °C. Rubinson’s values are often used for calibration and
are so highly regarded that they have been published un-
changed in 1955 and 1959 and again reprinted up to 1970.3

Harned and Owen? gave a critical account of the treat-
ment of electrochemical cell emf measurements®>** to de-
termine the activity coefficient of sodium chloride. Smith
and Hirtle?” combined their boiling point data®®? with ac-
tivity coefficients from cell measurciments® 2 to cvaluate ¢
and ¥ of sodium chloride from 0.1 to 4.0 from 0 to 100 °C.
Values derived for the partial molal relative enthalpy of sodi-
um chloride (L) and its temperature derivative {J,) were
shown to be in satisfactory agreement with calorimetric heat
of dilution™ and heat capacity®® measurements.

In an extensive review of thermal properties of aqueous
uni-univalent electrolytes, Parker" critically evaluated the
calorimetric determinations of aqueous sodium chloride
heat capacity, integral heat of dilution {AH,), and integral
heat of solution {4H,). Best values were tabulated for the
apparent molal heat capacity (C, ;) from 15 to 30 °C and up
to 6.17m at 25 °C; for the apparent molal heat capacity at
infinite dilution (C, ) from 15 to 30 °C; for the apparent
molal relative enthalpy (L, ) up to 6.17m at 25 °C; for L, up to
5.84m at 25 °C; and for the heat of solution at infinite dilu-
tion (AH ;) at 25 °C.

In an evaluation of the osmotic and activity coefficients
of uni-univalent electrolytes at 25 °C, Hamer and Wu® used
as smoothing functions the classical Deybe-Hiickel equa-
tions with an ion-size parameter,™® together with virial
terms Bm, Cm?*, and Dm?>, as recommended by Lietzke and
Stoughton.”® Although considerable literature was quoted,
NaCl was not underlined in their Table 6.1; this indicated
that their smoothed ¢ and y values for sodium chloride were
derived entirely from fitting the data listed by Robinson and
Stokes® (probably Appendix 8.3).

Gibbard, Scatchard, Rousseau, and Creek’ determined
the osmotic coefficients of aqueous sodium chloride using
the static vapor pressure method from 1.0 to 6.0m and from

? An expression such as 6.0m indicates a solution whose molality (moles of
sodium chloride per unit mass of water) has a value m = 6.0 mol/kg.

J. Phys. Chem. Ref. Data, Vol. 14, No. 2, 1985
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25 to 100 °C. Using the method of least squares their mea-
surements were combined with other &
data!®212230.34384143 504 with Parker’s* tabulated enthalpy
and heat capacity values at 25 °C to evaluate a 20-parameter
representative model. The osmotic coefficient was represent-
ed as a function of molality by the classical Debye—Hiickel
function®? with temperature-invariant ion-size parameter
equal to 1.5 and four virial parameters in higher order terms
of the type Bm, Cm®, Dm®, and Em®. The temperature de-
pendence of 2 (also of C, D, E, and of the Debye Hiickel
limiting slope) was expressed by a five-parameter equation,
mathematically equivalent to those earlier recommended®
for the temperature dependence of In K. Of the 20 param-
eters (B, By, B,, Bs, By, Cy-C,, DD, E,~E,), the four enth-
alpy parameters (B,, C,, Dy, E,) were determined from val-
ues® of L, at 25 °C, the four heat capacity parameters (B,, C,,
D,, E,) from values* of (C, 4 — C ;) at 25 °C, while the re-
maining 12 parameters were determined from an unweight-
ed least-squares treatment of the osmotic coefficients. The
251 ¢ measurements used in the regression were assigned
equal unit weight, despite the fact that they were from nine
different data sets using different methods and equipment
over different temperature regions.

Calculated values were given for ¢, 7, L,, and
(Cpp — C,4) of sodium chioride from 0.1 to 6.0m between 0
and 200 °C. Although the authors’ found that the ¢ data
taken as a whole were well represented by their model, the
freezing point data sets’>*'*? were clearly not well repre-
sented, the residuals being systematic and several times larg-
er than their real experimental errors. The calculated L,
values above 50 °C did not agree well with the heat of ditu-
tion measurements of Ensor and Anderson’ or Messikomer
and Wood,®* the deviations being almost an order of magni-
tude larger than the calorimetric experimental errors.

In 1973, Pitzer® proposed a new empirical equation for
improved representation of the thermodynamic properties
of aqueous electrolytes at all concentrations. The osmotic
coefficient was represented as a function of molality by a
modified Debye-Hiickel term, — Am'/? (1 4+ 1.2m"%)~},
with limiting slope 4, together with three other parameters
in higher order terms of the type Om e~ 2""/2, Bm, and Cm?,
The parametrically linear three-parameter equation for ¢
and its Gibbs-Duhem analogue for In y were critically tested
and shown to give a proper representation of the osmotic and
activity coefficients for an extensive range of single and
mixed® aqueous electrolytes at 25 °C. To represent the ther-
modynamic properties of aqueous sodium chloride, Silvester
and Pitzer'®!! extended the equations to include solution
enthalpies and heat capacities, in addition to the osmotic and
activity coefficients over a wide range of temperature. The
temperature dependence of B, C, and Q was represented,
respectively, by five-, four-, and five-parameter equations (of
type earlier recommended® for In K,) with the parameters
for B equivalent to (B, B,, B,, B,, B,), those for C equivalent
t0(Cy, C;, C,, Cs), and those for Q equivalent to {Q,, 0, 0, O,
Q,) with Q, and Q, suppressed to zero. The thermodynamic
properties of the solute at infinite dilution were represented
by a four-parameter polynomial in 7. Of the 16 undeter-
mined parameters in their model, the three Gibbs energy

J. Phys. Chem. Ref. Data, Vol. 14, No. 2, 1985

parameters (Q,, By, C,) had been determined earlier®® from
the osmotic coefficients® at 25 °C, while the remaining 13
parameters were determined from a weighted least-squares
treatment of an extensive array of 21 data sets at tempera-
tures up to 300 °C. More recently, Pitzer, Bradley, Rogers,
and Peiper'? have given an improved treatment of aqueous
sodium chloride properties for 974 data between O and
300 °C. A substantially modified model was used containing
five adjustable constants and 30 parameters determined by a
weighted least-squares treatment. The model excluded
freezing point measurements at low temperature and con-
tained a discontinuity at 255 K { — 18.15 °C).

After completion of the present work, Pitzer, Peiper
and Busey™® published a new model for aqueous sudium
chloride properties up to 100 MPa pressure and 300 °C. The
model fitted 1227 data using two adjustable constants and 235
parameters for the low-pressure properties and an additional
28 parameters for the effects of pressure.

1.2. Present Objective

Earlier key evalmationg!4.6-1%136 of the thermodynam-

ic properties of aqueous sodium chloride have been reviewed
briefly. It is the purpose of this work to provide an adequate,
significant, and accurate representation of the wide variety
and numerous equilibrium and calorimetric measurements
for the water~sodium chloride system in the temperature
range — 22 to 154 °C. In particular, we wish (i) to describe a
new, objective, and general technique for combining a var-
iety of thermodynamic measurements of different types,
from different sources and of different accuracies using the
method of weighted least squares to give the best representa-
tive model, (ii) to apply the technique to represent 2428 sodi-
um  chloride  measurements from 94  data
sets!18-57.60-113.121-125 {4 within their various experimental
errors, and (iii) to provide the best unbiased estimates for the
values and standard errors for the thermodynamic functions
of aqueous sodium chioride at all concentrations between O
and 110°C.

In contrast with earlier studies™*®**'>° which provide
only estimates of the model parameters and of the derived
thermodynamic properties, the present study additionally
evaluates the propagation of errors from the lack of fit of the
experimental measurements by the model, through the var-
iances and covariances of the model parameters, thence to
provide estimates of the standard errors on the derived ther-
modynamic properties. Thus during our model develop-
ment, the statistical significance of each added parameter
was tested’'® tojustify its inclusion in the madel. Finally, our
estimatcs of the thermodynamic properties and their stan-
dard errors quantitatively reflect the best fit and the lack of
fit, respectively, of the measurements by the model.

2. Definition of the Equations

2.1. Symbols and General Equations
Consider an aqueous solution system comprising 1 kg

of water solvent {component subscript 1} and mr moles of
sodium chloride solute (coniponent subreript 23 at constant
total pressure P and at thermodynnnte tepoperature 7% The
sodium chloride is taken as fully dusocited and M, is the

molar mass of water An g omol s thid the system is come
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prised of n, = 1000/M, moles of water together with 7, = m
moles of sodium chloride or 2n, moles sodium and chloride
ions. For this system we define the tofal Gibbs energy, total
enthalpy, and total heat capacity as G, H, and C,, respective-
ly,and as G°, H’, and C , for the system with components in
their standard states. The total Gibbs energy for the ideal
solution G* is defined by
GY=G°+n,2RT(— 1 + In m). The total excess Gibbs
energy, the total relative enthalpy, and the total relative heat
capacity for the system are defined by G =G — G*¥,
L=H—H,and J = C, — C,, respectively.

In terms of the molar properties of the components we
have

6% =n, G+ 1,65 =1, G, =1, 2RT(1 — § +In ),

(1)
L=n; L+, Ly =ny(H,— HT)
+”2(Hz‘H;)=H_H°=”2L¢» {2)
J=nJ,+n,J;=n(C,, —C,,)
+m(C,y —Cra) =Cp—Cp°=myfC,, —Cps), (3)
where R is the molar gas constant, ¢ is the practical osmotic
coefficient of water, ¥ is the ionic mean molal activity coeffi-
cient of sodium chloride. G, L,=H,—Hj], and
Jy=C,; —C,, are the partial molal excess Gibbs energy,
the partial molal relative enthalpy, and the partial molal rel-
ative  heat capacity, respectively, of water: G,
L,=H,—Hj,andJ, = C,, — C;, arethe corresponding
partial molal functions of sodium chloride. G, L, and C,s
are the apparent molal excess Gibbs energy, the apparent
molal relative enthalpy, and the apparent molal heat capac-
ity, respectively, of sodium chloride. C; , is the partial molal
heat capacity.of sodium chloride in the standard state and is
identical with C'; ;, the apparent molal heat capacity of sodi-
um chloride at infinite dilution.
For the system at constant pressure P and at constant
molality m, the total functions G %, L, and J in Egs. (1)-(3)
are related by the differential equations

AG/T)]
[ 3(1/T) ]p.,,, =L "
and
3G =/T)/31/T)] _ =
{ 7 Lm =(@L /3T )y, =J, (3]

with similar relationships between the corresponding partial
molal functions G{*, L,, and J;; G, L,, and J,; Gy, H,, and
Cp1;GpHyandC,p; G, Hy,and C, 3G 5, H ,and C 55
and between the three apparent molal functions G, Ly, and
(C, s — C, ) of sodium chloride.

2.2. Composition and Temperature Dependence of
Model

In order to adequately represent the variation of the
osmotic coefficient with molality # at fixed 7" wc usc an
extended Pitzer-type® parametrically linear equation

¢= 1 —Am”z(l + 1'2m1/2)-1 + Qm e_z,nvz
+Bm + Cm* + Dim® + Em®, (6)

in which 4 is the Debye-Hiickel limiting stope for the osmot-
ic coefficient®'* and @, B, C, D, and E are fitting parameters
which are functions of T only.

The Gibbs-Duhem relation then gives the equivalent
parametrically linear expression

Iny= —dA[m"H1 + 12m"3~ 1 & 2/1.2)In(1 4 12m7?)]
+ Q41 — (1 4 2m"? — 2m)e 2]
+ B2m + C3m* + D4m® + Esm* (7)
for the composition dependence of ¥ at T
The variation of G, with molality at T'is given by the
equation
G,/RT = — A4(4/1.2)In(1 + 1.2m'?)

1/2

+Q[1—(142m"%e-2"]
+ B2m + Cm* -+ D3m® + Edm®, (8)

obtained by substituting Eqgs. (6) and (7) into Eq. (1).

The temperature dependence of A4, fully discussed else-
where,'" is properly represented between O and 154 “C by the
five-parameter equation

4
A= Aoy, (9)
k=0

in which 4, are known parameters and v, are the tempera-
ture variables defined in Eq. (11). The temperature depen-
dences of @, B, C, D, and £ arc represented by equations of
the same type recommended earlier” for the temperature de-
pendence of In X,. These equations are

g
0= 0 vy, (10a)
k=0
6
B=Y B, v, (10b)
k=0
6
c=73 C v (10¢)
k=0
[
D:'-—'- 2 'Dk ng, (lﬂd)
K=
and
E=S E, o4, (10¢)
k=0

where the @y, B, C,, D;, and E, are invariant fitting pa-
rameters and the v, are temperature variables for Gibbs
energy functions (4, In ¥, and In m,) and are defined by the
relations

Ugo=(_ 1/9),

and for k>1,
0}:—2 B 0 n _1]

Vg = X —x)* . 11b

# [(k—-l]! n;1n+k—1( ) (118)

in which x = (T — 6 )/8, and where, in this work, the refer-
ence temperature 8 = 298.15 K.

(11a)

2.3. Gibbs Energy Functions

The osmotic coefficient is represented as a function of m
and T by the parametrically linear equation

J. Phys. Chem. Ref. Data, Vol. 14, No. 2, 1985



494 E.C. W. CLARKE AND D. N. GLEW

&
p=1—m"1=12m""7" A, vy
k=0

+m e_2m1/z

7

2 O Ve

K=o
6 6

+m Y Bivg +m* Y Cug
K=o K=o

& 5
+m’ ¥ Devg+m' Y Eyvg, (12)
K=10 K=0

obtained by substituting Egs. (9) and {10) into Eq. (6).

The corresponding equation for the activity coefficient
is
Iny= — [m"(1+1.2m"3)!

4
+ (2/1.2)In (1 + 1.2mY%)] > Ak v
K=o

7
+i1— (1 +2m2 = 2m)e= "] T 0,
K=0
6

6
+2m Y By v +im* Y Cyug
k=0

k=0
6 5
+4m? Z D, v, + 3m* z E, vy, {13}
fo==0 k=0
and that for the apparent molal excess Gibbs energy is

G4/RT = —(4/12In(1 + 1.2m'%) S 4, v,
ko= O

Y 7
+[1— (1 +2m =21 3 0, v,

k=0

6 5
+2m Y By +m* Y Cp oy
k=0

k=0

6 5
+3 Y Divg +4m* Y Evg. (14)
K==0 k=0

2.4, Apparent Molal Relative Enthalpy
The apparent molal relative enthalpy, defined by
3G,/T
Ly= [l/__)] , (15)
1/T) lpm

is obtained by differentiating Eq. (14) with respect to 1/T to
give the parametrically linear equation

4
L,/R = —(4/12)In(1 + 12m"%) 3 4, vy
k=G

723

+ [t = (1 +2m' e "] > O U
o

6 €
+2m 3 By vy + m? > Gy
=0 =

6 5
+3m° 3 Divy +im* Y Ejvg,  (16)
k=0 k=0

in which v,, are temperature variables for enthalpy func-
tions {L,/R, AH,/R, and 4H, /R ) defined by the relation-
ship

Ve = dlvg,)/d(1/T), (17)
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and obtained by differentiating Eq. (11) with respect to 1/T
to give

Vo =0, (18a)
and for k>1,
e ={— NWT— 0O '/(k—1). (18b)

2.5. Heat Capacity Functions

The standard partial molal heat capacity of sodium
chloride C,, is a function of temperature only and is repre-
sented as a Taylor’s series expansion about reference tem-
peraturc & by the expression

Cia =(C5a)e +(dC5,/dT ), (T — 6) + (d2C3, /4T,
XYUT — O +(dC2,/dT), YT — 67
+(d°C;,/dT %, T —0)
+(d°C;, /AT %)y (T — O (19)

or

7
Con= Z (d"“zC',‘;,z/dT"“")‘g [1/(k — 2T — 6)% 2,

ke 2
(20)

in which the six parameters with subscript ¢ are the tempera-

ture derivatives of C , at 8.
The apparent molal heat capacity of sodium chiloride

C, 4 is defined by the relation

f2
C,s=C,, +1{L,/0T ), (21)

and is obtained from Eq. (20) and the temperature derivative
of Eq. (16) to give the parametrically linear equation

7
Cos/R =3 (= 1/R)d* =2 C;,/dT* %) vy
k=2
4
—(4/1.2)n(1 +12m'?) ¥ A, vy
k=0

7
+ 1= 42w 3 0, v,

k=0

6 6
2
+2m E B.v,+m E Cy Ui
k=0 k=0

6 5
+ym’ E Dy vy + im? Y Eiva, (22)
K=o K=o

in which v, are temperature variables for heat capacity
functions defined by the relationship
U = Ay, )/AT (23)

and obtained by differentiating Eq. (18} with respectto T 1o
give

Ueg =V = 0] (243,]
and for k>2
b= T 0V Ak (24b)
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2.6. Integral Heat of Dilution

The integral heat of dilution 4 H,(m,—m,) is the enth-
alpy change per mole of sodium chloride for dilution from
initial state molality m, to final state molality #,, and is
given by

AHy(my—m,) = L¢(m2) - L¢ (r721), (25)

where L ;(m,) and L, {m,) refer to Eq. (16) with m replaced by
m, and m,, respectively. We take m, =0, for which
L,(m,} =0 and drop the subscript on m, so that Eq. (25)
becomes

AH,(m—0) = — Ly{m) (26a)
which is abbreviated to read
AHy = — L, (26b)

where A H, is the integral heat of dilution from molality m to
infinite dilution and L is defined by Eq. (16).

2.7. Heat of Solution Functions

The integral heat of solution at infinite dilution AH | is
the enthalpy change for dissolution of 1 mole of crystalline
sodium chloride in an infinite excess of pure water, defined
by

AH=H; —H,, (27)

in which H ; is the standard partial molal enthalpy of sodi-
um chloride in solution, and H.. is the standard molar enth-
alpy of crystalline sodium chloride. Since A3 and H, are
both functions of T only, AH { at T is properly represented
by the relationship

;
AH;={4H)s + 3 (@2 C;,/dT*=2), [1/(k — 1)1]
K=

X(T— 01— i (@2 C, /dT*~?),
k=2
X [1/(k— 1M)(T—6)—", (28)

where the fitting parameter (4H [), is the integral heat of
solution at infinite dilution at 6, the six C ,, parameters are
the same as in Eq. {20), and the other three parameters are
the known temperature derivatives of C, . for crystalline so-
dium chloride at 6.

The integral heat of solution 4 H, for dissolution of 1
mole of sodium chloride in water to form a solution of mola-
lity m is given by the equation

AH, =AH; +L,, (29)
where AH | is defined by Eq. (28) and L, by Eq. (16). The

resulting equation representing A H, asafunctionof mand T
is the parametrically linear equation

AH,/R =(4H ), (— 1/R v,

7
+ 3 (= V/R)@ 2 C, /AT )y vy
k=2
4
— 3 (= VR)d* "2 C, /AT ), vy
k=2
4
— (4/1.2)n(1 + 1.2m'%) 3 Ay vy
k=0
" ki
+[1-(1 +2m”2)e'2"'” 1 2 Qs Vi
k=0
' &
+2m 3 By vy + m? Y Gy,
k=0 k=0

s 5
+3m* 3 Doy +im* Y E vy (30)
k=0 k=0

The differential heat of solution AH, is the enthalpy
change per mole of sodium chloride dissolved in a solution of
initial molality m, to form a sclution of final molality m,,
and 1s defined by the expression

AHy = AH [ + [my Ly(my) — my Ly(m,)](m, — my) Y,

(31)
where AH _ is given by Eq. (28), and L, (m,) and Ly (m,) are
given by Eq. (16} with m, and m,, respectively, substituted
for m. In the limit, as (m, — m,}—0, Eq. {31) gives

AH, =AH + L, (32)
where L, is the partial molal relative enthalpy of sodium
chloride at molality m = m, = m,.

2.8. Solubility Equilibrium

The solubility molality m, and activity coefficient , for
aqueous sodium chloride in cquilibrium with crystalline salt
is defined by the Gibbs energy equality

G, =G, +2RTlnm, y,, {33)
which is rearranged to give
—AG; = —(G; —G,)=2RTIm,y,, (34)

where G, is the standard molar Gibbs energy of crystalline
salt and AG ; is the standard molal Gibbs energy change for
its dissolution in water. Since G ; and G, are both functions
of Tonly, AG: at T is properly represented’ by the expres-
sion

—AG /T = (4G )y + (AH )y v,

7
+ X (@205, ATk, v,
k=12

4
= 3 W@2C, /AT g vy, (35)
k=2

in which the fitting parameter (4G [), is the standard molal
Gibbs energy change for dissolution of crystalline salt in wa-
ter at 8, and the other parameters are defined in Eq. (28). The
resulting equation representing In m, as a function of Tis
Inm,= —(1/2R)AG./T—Iny,, (36)

where AG{ is defined by Eq. (35) and In ¥, by Eq. {13} with
my replacing m to give the parametrically linear equation
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In my

a4
— 3 (1/2R)(d* 2 C, /AT "), vy + [m*{1 4 1.2mY2)~
k=2

,
=(1/2R)(AG})s vy + (I/2R JAH g vy + 3 (/2R )@~ *C}, /AT %) b,
ko= 2

4
Y4 /120n(1 + 12m)] S A4, vy
k=0

oy L 6 6
—[1=+2m% —2m e ™" ] > Qu vgr —2m, kEOBk Vg — 32 ZOCk Vex
o = P

6 s
3 4

—dml Y Dyvg —imi Y E, v
k=0 k=0

2.9, Parameters in Model

In Table 1 we list the maximum number of fitting pa-
rameters available in our regression model to represent the
various types of thermodynamic measurement as a function
of composition and temperature. The first two columns indi-
cate the type of measurement and its representative equa-
tion, respectively. The third column lists the number of stan-
dard state parameters for sodium chloride and includes the
molal dissolution parameters (4G ), and (4H [}, and the
solution heat capacity derivative parameters (d° C  ,/dT™"),.
Columns 4-8 list the number of paramcters available for
each of the virial terms and the final column gives the maxi-
mum number of fitting parameters in each representative
equation.

2.10. Additional Thermodynamic Functions

Additional equations are now given for those thermo-
dynamic properties for which values will be tabulated later
for aqueous sodium chloride. For these equations, the upper
limits for & are those of our final regression model with pa-
rameters given in Table 5.

The partial molal relative enthalpy of water is given by

(L,/R ){1000/2M, n,)

4
= +m"Y1 + 1.2m"3)~! z Ay Ui
k=0

1/2

—me™ 2" Z Qi Vi

—mz B, v, —m? z Cy Vi

k=10

—m’ 2 D, vy, —m* Z Ey vpe (38)
¥=o K=o

TABLE 1. Maximum number of parameters for fitting various types of data

Data [AG:)av{AH:)B:

type Equation (d°C;,/dT"), ¢ B8 C D E Total
# (12) 0 g8 7 7 7 6 35
14 (13} 0 8 7 7 7 6 35
AH, (25) 0 7 6 6 6 5 30
C, 22) 6 6 5 5 5 4 31
AH, (30) 7 7 6 6 6 5 37
my (37, 8 8 7 T 7 6 43
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The partial molal relative enthalpy of sodium chloride
is given by

L,/R = — [2m"(1 +12m'?)™!

4
+ (4/1.2)In{1 + 1.2m' /)] E A vy

+ [1—( +2m'? ~2m)e

! Z Qr Uk

3 3
+ 4m EBkv,,k+3 Z

K==0
2
+ &m® z Dy vy +3m* Z E v, (39
The partial molal relaiive heat capacity of water is given by

z A Vo

(/R N1000/2M, np) = + m'?(t + 1.2m'1%)~

(40)
The partial molal relative heat capacity of sodium chloride is
given by

J,/R = — [2mY(1 + 1.2m"3)~

4
+(@/12n(1 + 1.2mV] S A, v,
k=0

172 6
M= +2m"2=2me= "1 S Oy vy

5

“~4m Z B, v, +3m’ .S”I,C* U

Uy + " \ oy, {41)

“n

4
i 3 D

The partial molal heat capacity of waier is given by

Cl—Jl‘}C;u (42)
and that of sodium chloride hy
Coo==d, 1 O, (43)
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where J, and J, are defined by Egs. (40} and (41), respective-
ly, C;, by Eq. (20}, and C,; by muitiplying Eqgs. (56) and
(57) by M,/1000.

3. Method of Data Treatment
3.1. Preparation of the Input Data

Allinput data measurements'®-7-60-113.121-125 yyere cor-

rected into accepted modern units.*~"” Molalities mol sodi-
um chloride per kg water were corrected to the 1971 atomic
weight scale'® with 18.0152 = M, for the gram molar mass
of water and 58.442 77 = M, for sodium chloride. Tempera-
tures were corrected'® to the International Practical Tem-
perature Scale of 1968, denoted IPTS-68, and the thermody-

namic temperature was 7 K = 273.15 + ¢ °CIPTS-68. Heat
capacities were corrected by the factor {dz °C IPTS-48/dr °C
IPTS-6R) and to TPTS-68. Fnergy values were converted to
absolute joules and the molar gas constant was'’
R =8.31441Jmol™ ' K™, ,

Details of the data sets used in the regression analysis
are given in Table 2, which lists the set name used to identity
each data set, the type of thermodynamic property mea-
sured, the experimental method used, the number of mea-
surements made, their composition range, their temperature
range, and the reference.

In Table 2 the set name identifying the data set is abbre-
viated from the surnames of the authors. When authors have
provided more than one type of measurement the resulting
data sets are identified and treated separately.

TABLE 2. Input data for aqueous sodinum chloride properties

Number

Data of Range of m Range of ¢
Set name type Method data (mol kg™") C) Reference
R ¢ FpP 12 1.0 52 —-35 -21.1 18
S+P '] FP 28 0.0008 1.3 - 0.003 —43 19
HB ] Fp 4 1.5 &1 -50 -210 20
M,D,G+C ¢ FP 21 0.0z 31 —~0.06 —11.2 21
G+G ¢ FP 32 0.14 36 -05 —13.6 22
C+VH @ FP 31 0.007 1.8 —003 —63 23
P,C+B ] Fp 19 0.1 5.0 —04 —19.8 24,25
8 ] BP 60 005 1.0 60 100 26
S+H ¢ BP 52 1.5 3.5 60 100 27
M, D4 VH @ RP 15 0an7 28R 100 28
HG+1 ¢ BP 15 016 3.1 100 123
DO ¢ BP 16 0.009 LO 100 124
N+N ] vp 30 0.1 5.8 20 25 29,30
L+ ] VP 5 6.1 6.3 25 50 31
P+ N @ DVP 16 0.2 6.1 25 32
G+A @ DVP 6 43 60 25 33
G+A,S+G @ VP 5 4.7 6.1 20 25 33,51
0+G I3 VP 36 2.3 6.2 20 30 34
ST @ 1P 9 40 59 25 35
W+ H ¢ DVP 6 6.1 6.3 1 48 36
5,C+G ] DVP 6 38 52 25 30 37
G,J+ DN @ VP 7 1.0 30 122 154 38, 39
PT -] DVP 1 1.0 6.0 25 40
L+L @ VP 28 01 72 75 150 41,42
P+D @ VP 13 05 59 25 43
G,S,R+C ] VP 55 10 61 25 100 44
A,T-S @ VP 13 0.8 58 25 45
S H+W [} jig 17 0.1 6.1 25 47
G [ IP/EMFW 10 003 0.1 25 48
R(H) ? IP/EMF 20 0.2 1.0 25 1, 53, 54, 60, 61
R(L, F +8) ] IP/VP 9 1.2 36 25 1,49
R(G+F) ¢ IP/VP 6 1.5 3.8 25 1,50
R(S +G) $ IP/VP 7 23 6l 25 1,51
R(B +N) ) IP/DVP 3 13 25 25 1,52
R(H + Q) ¢ IP/EMF 6 1.4 36 25 1,53
C+P ' iP 16 0.3 4.1 15 55,57
P & 1P 16 0.4 6.1 0 56, 57
H ¥ EMF 7 0.1 3.0 25 60
H+N ¥ EMF 69 01 40 0 40 61
R+S ¥ IP/INT 11 01 40 25 46
D+M r LMW 12 0,005 0.1 25 62
J+G ¥ EMFW 34 0.01 0.1 15 45 63
H{DFN) % DFN 5 D.0005 0.01 25 04
C ¥ EMF 60 0.001 4.0 0 50 65
L+ A 14 EMFS 16 001 04 25 90 66
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TABLE 2. Input data for aqueous sodium chloride propernies—Continued

Number

Data of Range of m Range of 7
Set name type Method data (mol kg ) Q) Reference
T ¥ EMF 32 0.01 1.0 15 50 67
M+ P ¥ EMFS 44 0.03 3.0. 25 70 68
S+ L, ICT m, SOLY 30 6.1 12 0 150 70, 42, 69
K,0+V m, SOLY 5 6.1 6.2 10 45 nn
P+C m, SOLY 12 6.1 6.7 18 100 72
RB AH, CAL 24 0.0004 0.1 25 73
Y+V 4H, CAL 19 0.4 6.1 25 74
G+R 4H, CAL 54 0.0002 0.8 10 25 75
Y+M AH, CAL 56 0.09 6.1 0 25 76
W,R+B 4H, CAL 9 0.1 3.0 25 77
\4 AH, CAL 66 0.4 1.2 25 78
E+A AH 4 CAL 163 0.001 6.1 40 80 79
M,H+H AH, CAL 21 0.09 0.8 25 80.
L+M 4H, CAL 7 0.2 1.0 30 81
FLP+D AH FCAL 23 Q005 1.0 25 121
F,L + D{D) AH, FCAL 23 0.005 1.0 25 105
BM+C 4H, CAL 7 0.003 10 25 122
C+ VH(D) AH 4 CAL 7 0.2 5.5 10 75 82
Mi+W AH, FCATY 7R 004 S50 25 100 23
MR + W AH, FCAL 101 0.007 6.0 75 150 84
R+B 4H, CAL 7 0.1 0.5 25 85
W4+ L AH, CALAQ 14 0.4 5.6 25 86, 87
LJ+M AH, CAL 37 0.04 59 20 25 88, 89
B+B AH, CAL 24 005 13 25 90
M+Y 4H, CAL 11 006 25 2 91
Cc+C 4H CAL 58 0.001 0.02 0 9 92
B 4H, CAL 23 002 07 25 93
DB AH, CAL 4 0.2 0.5 25 94
G,M+C AH, CAL 12 0.007 0.04 114 150 95
C + VH(IH) 4H, CAL 5 0.5 5 75 82
C + YH(DH) AH, CALAQ 41 0.02 41 5 40 82
TO+ L AH, CAL 88 0.05 5.0 5 25 96
D+T AH, CAL 5 0.01 0.03 25 97
R+R C, CAL 19 004 23 25 98
H+G C, CAL 23 001 10 15 45 99
w C, CAL 32 001 02 35 45 100
HS C, CAL 14 0.003 0.2 25 101
E+S C, CAL 8 1.0 6.0 25 102
P,L,P+D C, FCAL 13 0.01 20 24 103, 111
L+B C, CAL 20 0.3 2.1 80 140 104
F,L+D C, FCAL 22 001 3.0 25 105, 111
P,F+D C, FCAL 70 0.03 3.0 1 45 106, 111
CR c, CAL 6 0.5 6.0 25 107
P,S+F C, CAL 6 0.4 6.0 150 108
S, W.M+H C, FCAL 11 008 05 25 109
D,DV,P+P C, FCAL 15 0.04 10 25 110
T+L C, CAL 118 0.04 6.0 5 85 112
0 c, CAL 13 1.0 32 25 113
A+W [ FCAL 53 004 29 10 40 125

In Table 2 the data type of thermodynamic property is
denoted as follows:

$—osmotic coeflicient

y—aclivily coeflicient

m,—solubility

AH ;—heat of dilution

AH;—heat of solution

C,—heat capacity.

In Table 2 the experimental method is denoted as fol-
lows:

FP—freezing point depression of ice
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BP—boiling point elevation

VP or DVP—vapor pressure lowering by static or dy-
namic methods, respectively

EMF or EMFW-—-electromotive force of concentration
cells without or with transference, respectively

EMFS—electromotive force of single coshpartment cell
with standard electrode

IP—isopiestic comparison

IP/VP or IP/DVI- isopiestic comparison with stan-
dards of known vapor pressure by stahe o dynamic meth-
ods, respectively

IP/EME or 1P/EMEW. juopie«dic comparison with
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standards of known osmotic coefficient derived from con-
centration cells without or with transport, respectively

IP/INT —integration of isopiestic data

DFN—diffusion

SOLY—solubility of crystalline sodium chloride

CAL or FCAL—batch or flow calorimetry, respective-
ly

CALAQ—dissolution calorimetry into aqueous sodi-
um chioride.

Water activities from measurements of F
BP,26-28.123.124 Y P and DVP,2* and IP*-%7 were corrected,
expressed as osmotic coefficients and represented by Eq.
(12). Measurements of FP were converted to osmotic coeffi-
cients using Eq. (A1) of Scatchard er al.'™* Measurements of
VP, DVP, IP/VP, and IP/DVP were corrected for the noni-
deality'’® of water vapor.

Sodium chloride activity coefficients from e¢lectro-
chemical cell measurements®%® were completely reevalu-
ated as follows. Emfs from concentration cells without
transference®®5!$>°7 were corrected to give values of In(y,/
¥,) which were represented by the difference of Eq. (13) for
the two compartment molalities 2, and r1,. Emfs from con-
centration cells with transference®®® were corrected and re-
evaluated using several different equations and various nu-
merical methods to yield concordant values of In{y,/%,)
which were represented by the difference of Eq. (13). Emfs
from single-compartment cells®*®® were corrected and the
values of In ¥ represented by Eq. (13).

Activity coefficients from integration of isopiestic mea-
surements*® were reexpressed as In(y,/y,) values which were
represented Ly the differeuce of Eq. (13) for e, and my,
where m, was 0.1m.

Heat of dilution measurements were repre-
sented by Eq. (25). Integral heats of solution®>*¥7 were rep-
resented by Eq. (30) and differential heats of solution®**° by
Eq. (31).

Heat capacity measurements were corrected,
expressed as apparent molal heat capacities and represented
by Eq. (22). Sodium chloride solubility measurements®~"2
were represented by Eq. (37):

Heats of solution and solubility measurements repre-
sented by Eqs. (30), (31), and (37) required the auxiliary val-
ves of the molar heat capacity and its temperature deriva-
tives for crystalline sodium chloride at 298.15 K. These
values are (C,.)g =50.08 Jmol™'K~', [dC,./
dT)y =2737E—02 Jmol™'K™? and (d°C,./
d7T?%, = — 1.054 E — 04 T mol~' K3, obtained by cor-
recting and fitting the measurements of Leadbetter and Set-
tatree! ' between 304 and 423 K together with a value at 200
K from Stull and Prophet.'"’

Each experimental measurement (input datum point)
defined the variables of its own representative equation. The
dependent or response variable was always the sum of the
measurement and its Debye-Hiickel term, together with ad-
ditional terms for the heat capacity of erystalline sodium
chloride in the case of heats of solution and solubilities not at
298.15 K. The number of independent variables was defined
by the type of measurement and corresponded with the pa-
rameters in T'able I. The full regression modei contained a

P, 18-25

73-84,121,122

98-113,125
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maximum for 43 independent variables, the eight for the
standard state parameters were functions of T only, the oth-
er 35 for the virial parameters were separable products of
functions of m with functions of 7. Variables for each mea-
surement were evaluated in double-precision arithmetic and
were stored and identified by data set name with intraset
datum number. For example, D, DV, P + P 15 refers to the
variables of datum 15 inset D, DV, P + P and is found in the
original paper''® to be the 15th measurement with
C,s = —39.9 Tmol™' K~ for 0.999 28m NaCl at 25 °C.

Py

3.2. Weighting the Equations

Reliable values for the thermodynamic functions of
aqueous sodium chloride from zero to saturation molality
between — 22 and 154 °C are estimated by evaluating the
regression model which adequately, properly, and best rep-
resents both the composition and temperature dependence
of the nnmerons equilibrium and calorimetric measure-
ments available for the system. The best unbiased estimates
of the thermodynamic functions are those provided by the
properly weighted least-squares regression''s'? of all valid
literature measurements. The measurements should be
widely founded in respect to data type, experimental meth-
od, composition range, and temperature range so that the
adequacy and significance of the regression model param-
eters can be tested and realistic estimates obtained for the
standard errors on the input measurements. The problem is
how to evaluate the proper weight factor by which to multi-
ply the representative equation of each measurement in the
regression so that each weighted equation has the same vari-
ance and thus is equally probable. Our method is outlined as
follows.

Each measurement (say, datum point j from data set )
in the regression was represented by its characteristic equa-
tion multiplied by its weight factor W} in the formation of
the normal equations. The value of W; depended on the data
type, was inversely proportional to the presumed variance of
the measurement, and provided a quantitative measure of its
importance in the regression: for an accurate measurement,
the equation was weighted by a large value for W; for an
inaccurate measurement the equation was weighted (multi-
plied) by a small value for W;. Measurements of the same
type by the same authors were treated together as a data set,
within which the variances of the individual measurements
were expected to be approximately equal or closely related.
On this basis of experimental similitude the datum weight
was defined by

W, = WS, XWI;, (44)

where WS, is a common external weight factor characteris-
tic of data set i, and WIj, is an individual internal weight
factor characteristic of the relative importance (proportional
to the inverse variance) of datum j within its set /. The values
of WS, for each data set were determined and optimized
simultaneously, as described later, with the solution of the
least-squares normal equations.

Within a given data set, the values of W1; were expect-
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ed (i) all to be unity where the variances of the measurements
were all equal, or (ii) to be proportional to the inverse of the
variances due to molality and temperature effects or to other
factors such as multiple determinations. Thus the internal
weight WI; was further subdivided and defined by

Wi, = WM xF, (45)

where WM is a weight factor dependent on the molality of
the datum, and Fis a weight factor usually, but not always,

dependent on the temperature of the datum.
Consider the regression of a total number N of input
measurements comprised of #, from dataset 1, #, fromset 2,
., #; from general set 4, ..., and #y, from final set 94.

Thus,

94
N=Tn,. (46)

i=1
The representation of N measurements by a regression mod-
el with p parameters leaves (¥ — p) degrees of freedom for
the residuals of the regression. General data set i contains 7,
datum points which have variance ¥; and set weight WS;.
General datum point jin set i has weight W, internal weight
WI; observed value ¥, calculated value from regression

model Y;, and residual 6, given by
8, =Y; Y, 47

‘The datum weight W is given by Eq. (44) as the product of
set weight WS, and internal weight WI; of the datam within
the set. For many data sets, the internal weights #I; are all
unity, or alternatively they are functions of molality, tem-
perature, and plurality such that the internally weighted
squared residuals W1; 87 have the same distribution {vari-
ance} for all j members of set /. The mean-squared deviation
& # for a datum of unit internal weight is given by

8= (3 Wi, 8;)/n, (48
j=1
for set .. An estimate of the variance V; for set i equal to the
square of the estimate of the standard error s is given by

V,=st= [(Z W1, a;)/n,] [N /(Y — p)] (49)

V=1
as the product of the internally weighted mean-squared devi-
ation 82 and the correction for the number of degrees of
freedom of the residuals. Thus s; is an estimate of the stan-
dard error for a measurement of unit internal weight in set 7.
For each data set we define the set weight factor as
WS, = {V/V,]IN/IN —p)], (50)

which rearranges to give the expression

Ws[(z Wi, 5,.2,)/;1,.] =1, (51)

=1
which is invariant and unity for all data sets. Multiplying Eq.
(51) by #, for set i gives

WS, S WI,; 8 =n,, (52)
=1

and summing »n; over all data sets from / = 1 to 94 gives

J. Phys. Chem. Ref. Data, Vol. 14, No. 2, 1985

‘hi a,
NS N sy
. H €

| ¥

UL} ny
LN w2
>_.. W, &;

!

94
= 2 n;, = N, ‘53]
=1

so that the weighted mean-squared deviation is unity, and
the same for cach of the ¥V datum points in the regression.

The bias of data set  relative to the regression model is
given by the weighted mean deviation 8; defined by

5=3 WIS,/ S WI,. (54)

J=u ;T

Positive bias indicates that the measurements as a set exceed
their calculated values; negative bias that the calculated val-
ues from the model are more positive and larger than the
measured values.

The mean internal weight of a measurement in data set

i, denoted wi,, is defined by

wi, = Y Wi/n,. (55)

j=1

The mean internal weight of a datum gives a measure of the
relative goodness of the average measurement in the set com-
pared with unit weight assigned to the good and reliable
single measurement. A mean internal weight of unity shows
all measurements equally good. A mean internal weight less
than unity indicates the proportion and extent of experimen-
tally prejudiced measurements within the data set. A mean
internal weight of greater than unity indicates the number of
replicate determinations per average input measurement.

3.3. Determination of the Weights

Initially the first weights I#; for Eq. (44} were taken as
unity for all measurements, and the first weighted normal
equations were formed and solved to give the first regression
model. This model was used to evaluate the first ¥; and
through Eq. (47) the first residuals §;; which were substituted
into Eq. (51) to give the first set weights WS;. At this point
the first regression cycle was complete. The second cycle
started using the first set weights WS; in Eq. (44) with all
WI; taken as unity to give the second weights #;, the sec-
ond weighted normal equations were formed and solved to
give the second regression model, and so on. A number of
cycles were run to converge the data set weights WS, so that
Eq. (51} was true for all 94 data sets under conditions where
all WI; were taken as unity.

At this stage the normalized residuals W1 /s, were
plotted on the line printer against molality and against tem-
perature for each data set, and the graphs were examined to
confirm a sensibly random distribution of residuals. In data
sets where the residuals deviated significantly and systemati-
cally from randomness and where the measurement tech-
nique would lead us to expect a systematic cffect for experi-
mental reasons, internal weights ¥/, less than unity were

applied to remove the systematie b ad make the internal-
ly weighted residuals, B/} "%, wensibly the same for all j
measurements of data «t ¢ The micrnal weights were ap-
plied by substituting B/ valuesn L. (44) and using extant
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WS; values, a number of regression cycles were run to pro- TanBLE 3. Data sets with unit internal weights
vide new converged values of WS;. The resulting graphs of
the normalized residuals were again examined to confirm a ~ Data set Data sct Data sct Dataact
random distribution f’f wei_gh.ted residuals. Data sets that R G.S.R4iC H+N FLP+D
still showed systematic deviations from randomness attrib- HB A, T+S R+S F,L 4+ D(D)
utable to experimental effects were again internally weighted S+H SH+W B+M BM+C
and the set weights WS, were again converged. This process E_‘_G J"' I EQH) {{TD?’N) VCV‘:_{H(D )
was continued until all data sets showed randomly distribut- PLN R(L,F+8) Lta M+Y
ed normalized residuals, so that all measurements were G+ A RIG +F) M+P D+B
properly weighted and the resulting regression model was Si é’ $+G iluss: ‘;‘} §+ oF A Si"f o+ (%H)

. ; 118,119 i : .
the unbiased estimator of minimum variance of the in ST RH+C) RB D+T
put measurerments. W+H C+P G+R E+S

Every effort was made to retain all 2444 input measure- $,C+G P W,R+B CR
ments within the regression by appropriate weighting. Those gi‘J +DN H L+M P,S+F
measurements that were found to lie more than three stan-
dard deviations from the model were reexamined and were
TABLE 4. Converged internal weighting of data sets
my

Data set fmol kg™ ")
S+P 0.2
M,D,G+C 1.0
G+G 1.0
C-VH 0.2
P,C+B 1.0
S F60=04 F70 =04
M, D+ VH FNO15=0.29
DO 0.25
N+ N 1.0
L+L F125=0.17 F150=0.11
P-+D Fe=m*r2.1
C F50=04
T F38=0.15
S 4L, ICT FG 100 =001 FICT =0.25 FLL =0.1
Y4V FNO1=0.01 FNO2 =001
Y +M FO0.2=0.011 Fl12.6=02
Y 0.8
E+A 0.01 F350=F60=0.6 F70 =025 F80=0.05
M.H+H 04
M+ W 0.08 F100=0.25
MR 4+ W 0.3 F=r
R+B 0.25
LI+M 0.5 F20=05
B+B 0.25
C+C F=r
B 0.1
C + VH(IH) F5=0,05 F10=0.15
TO+1 F5=045 F10=045
R+R 0.6
H+G 0.1
w 0.1
HS 0.1
P,L,P+D 0.2
L+B 1.0
F,L+D 0.2
P,F+D 0.2 F1.5=0045 F5=0.045
S, W,M+H 0.2
D,DV,P +P 0.2
T+L 1.5 F5=0.12
o 2.5
A+W 0.2 F40=05
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FiGi. 1. The unweighted residuale 84 of osmotic coefficients of data set
S+ P {Ref. 19) show increased variability of low molality. The
dashed curves indicate the envelope of the standard error, which
increases in magnitude at molalities less than m, at 0.2 mol kg™,

discarded only when they were also outliers from their own
data set. This very conservative procedure resulted in the
rejection of vuly 16 measurements from the regression and
thereby reduced the risk of induced bias in the model.

In the final iteration cycle of the regression analysis,
after all weight factors had been converged and were correct.
the weighted equation for each of the input measurements
had the same variance, was equally probable, and thus was
properly weighted for the formation of the normal equations
of maximuin probability. The entries in Tables 3 and 4 sum-
marize the final converged scheme of internal weights for the
equations of 2428 measurements from 94 data sets.

Table 3 lists the data sets in which WI; was unity for
each measurement: within a given set this implies that each
datum j had the same variance and was equally reliable or
probable. For small data sets without information on errors
from the authors, we assumed WI; = 1.0 for each datum,
for the lack of any more correct weighting scheme. For large
data sets, the graphs of the residuals plotted against molality
and against temperature confirmed a posteriori that
WI; = 1.0 was a good approximation.

Table 4 lists the data sets with internal weights differing
from unity. When authors gave assessments of experimental
error, these were used together with the distribution of the
residuals to define the internal weights for the set. Our as-
signment of nonunit internal weights was always conserva-
tive; if uncertain, we assigned unit internal weight. No inter-
nal weight differing from unity was ever assigned arbitrarily.
All nonunit internal weights were assigned to reflect pre-
sumed real experimental effects, such as, (i) inadequate de-
tector sensitivity for measurements at low molality and (ii}
decrease of experimental accuracy for measurements at high
or at low temperatures. Wherever possible, internal weights
were assigned with values less than unity to leave most mea-
surements in the set with unit internal weight; thus Table 4
indicates only those conditions where WM or F in Eq. (45)
differed from unity.

For mcasurcments of ¢, 477y, and C, 4 the graphs of
the unweighted residuals plotted against motlality were
found often to be bounded by envelopes similar to the dashed
curves shown in Fig. 1. From high molality, the envelope of
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residuals was sensibly parallel to the abscissa down to a low-

er limiting value, denoted m,, below which it deviated

sharply away from the axis, inversely proportional to #. The

trumphet-shaped deviation contour at low m was 10 be ex-
pected from the definition of these thermodynamic proper-
ties, and arose because the experimental limits of signal de-
tection had been reached. The values of w1 arc listed in the
second column of Table 4: for measurements with m > m;

we took WM = 1.0in Eq. (45); for those with m<m, wetook
WM = (m/my ). For heats of dilution, m and m; were the
means of the initial and final state molalities, except for the
data sets E + A’ and M, H -+ H® for which it was more
realistic to use the final state molalities. For the data sets in
Table 4 with no value listed for /2, , the weight factor B/ in
Eq. (45) was unity for all measurements.

Two data sets only gave unweighted residuals which
increased systematically with molality above an upper limit-
ing value, denoted my,. In the case of data set T,°" we took
my =0.1 molkg™', and for set M+ W5 m, =13
mol kg™ : for measurements with m; <m < my, we took
WM = 1.0 in Eq. {45); for measurements with m»my, we
took WM = (my, /m)?.

The final three columns in Table 4 indicate the nonunit
values of weight factor F in Eq. {45). For data set 8,%° we
show F 60 == 0.4, abbreviated from F {60 °C) = 0.4. meaning
that each measurement at 60 °C had F = 0.4; similarly, each
measurement at 70°C had F=04. For set Y+ M,
F'~ 0.011 for measurements at 0.2 °C and F = 0.2 for thosc
at 12.6 °C. For set Y + V,™ the data points Nos. 1 and 2,
with atypically large dilution ratios, had ¥ = 0.01. For set
M, D + VH?® datum No. 15 had F= 0.29. In set P + D,*
all data were weighted; a measurement with molality 72 had
weight F = m?/2.1. Indatasets C + C*>and MR + W3 the
input measurements were mean values for » replicate deter-
minations so that each measurement was weighted with
F =r. The first entry for the composite data set S + L,ICT
indicates F = 0.01 for measurements at and above 100 °C,
evaluated by Linke’; the second entry indicates F = 0.25 for
measurements between 0 and 55 °C, evaluated by Bronst-
ed®; the third entry shows F = 0.1 for the two measure-
ments at 125 and 150 °C from Liu and Lindsay.*? For the
data sets in Table 4 where F is not specified, its value in Eq.
(45) was taken as unity.

3.4. Regression Model Parameters

Extensive significance testing of many models contain-
ing from 24 to 43 parameters was conducted to determine
the minimum number and type of parameters required to
provide an adequate and unbiased fit of all experimental
measurements. We were concerned (i) not to averfit the data
and follow false peaks and vallevs between inaccurate and
incompatible data sets by retaining too many and spurious

parameters, and (ii] not to introduce. bias by underfit-
ting'**"'* and thereby improperty reproduce the real con-
tours of the data by rcjecting too many and significant pa-
rameters.

Tests indicated that the represssion model with 43 pa-
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TABLE 5. Regression model parameters and standard errors at 298.15 K

Parameter Value

(4G, /R — 1.087 117E + 03
(AH ), /R 4.640 559 E + 02
(Cr2)e /R — 1.009 694 E -+ 01
{ac;,,/4T), /R 2416 SR4 B — 01
(d*C;, ,/dT?), /R — 1380343 E 02
@C;, ./dT3s /R 5413937E — 04
(@*C; ,/dT%), /R — 1430225 E— 05
(d°C;,,/dT%), /R 1.474 756 E — 07
Q, —8.290 627 E + 01
Qy 3.680 527E +01
Q, — 4,135 823 E - 01
Q, 9.928 923 E ~ 02
Q, —6.966 493 E — 03
Qs 3545976 E 04
Qs ~ 71375379 E — 06
B, —2.250462 E + 01
B, 8178 /0 E+ 01
B, — 1.722 838 E 4 00
B, 3655402 E — 02
B, — 8.698 438 E — 04
2B, 1077619 B — 0%
Cy - 7.849 751 E — 01
C, -2.045013 E 4 01
C, 4.449950E — 01
C, - 9.817 574 E — 03
C, 2,042 558 E — 04
Cs —2.065926 E — 06
D, 9.433 827E — 02
D, 2.153966 E + 00
D, —5.631073E—02
D, 7473 613 E— 04
D, —9.246 902 E — 06
E, — 4764496 E — 03
E, —1.245283 E - 01
E, 2492 125E — 03

Standard error Unit
433E~-01 K
1.66 E — 01 K
140E—02
LSTE—-03 K-!
1.62 E — 04 K2
1.36 E ~ 05 K3
7.64 E —07 K™
1.87E—08 K~
5.10E—01 mol~'kgK
9.25E — 01 mol™!kgK
744 E — 02 mol~'kg
5.66 E—03 mol~ ! kg K~!
307E-—-04 mol~' kg K2
1.35E 05 mol~'kgK~?
2.95E - 07 mol~'kgK™*
193E -0t mol™'kg K
334E—01 mol 'kgK
220E —02 mol~ ' kg
1.32E-03 mol~'kg K™}
481 E — 05 mol~ ' kg K2
R3TE 07 mal™! kg K3
1.53E—01 mol~2kg* K
2.76 E—01 mol2kg’ K
124 E — 02 mol~? kg?
5.67E — 04 mol~2kg? K™!
147E - 05 mol~2kg? K2
1.96 E— 07 mol~2kg? K3
416 E — 02 mol~* kg’ K
798E —02 mol™* kg* K
24 E-—-03 mol—3 kg*
639E — 05 mol 3 kg K~!
1.17E — 06 mol™3 kg® K2
361E—03 mol ~* kg* K
693E - 03 mol~*kg* K
1.92E—-04 mol~* kg*

rameters and independent variables was probably overfitted,
so that the highest order parameters with the smaller values
of t (t = absolute value of parameter/standard error of pa-
rameter) were systematically rejected and the regression was
reweighted, reconverged, and retested. This was repeated
until a minimum set of parameters was obtained. The pa-
rameters rejected were Q,, By, Cg, D, Ds, E, E,, and E,,
Finally, we had rejected as many parameters of high order as
possible, while retaining the ability of the model to represent
the data sets without large increases in the cstimates of the
set variances. The adequacy of the regression model to fit the
data depended predominantly on the conflict between mea-
surements of various discordant data sets, not on the ability
of the model to represent any particular set.

Table 5 lists the values found for the minimum-variance
unbiased estimates of the 35 parameters and their standard
errors at reference temperature & = 298.15 K for our model
of aqueous sodium chloride between — 22 and 154 °C. Val-
ues of the parameters are given to seven figures to permit
exact evaluation of derived functions; the standard errors are
given to three figures. The parameters of highest order,
namely (¢° C%,/dT%)y/R, Q, Bs, Cs, D,, and E, have statis-
tical ¢ values of 7.9, 25, 13, 11, 7.9, and 13, respectively,
indicating that the values of our least significant parameters,

(&> C?,/dT>),/R and D,, could arise by chance at a prob-
ability level of about one in 10'° times, and even less fre-
quently for the values of the other four parameters. We note
that all sets of parameters in Table 5 are complete and have
no terms arbitrarily suppressed to zero, as required for a
valid general Taylor’s series representation of continuous
Gibbs energy functions.

The values and standard errors of the model parameters
of highest order are independent of the value of reference
temperature 8, whereas the values and errors of all other
lower order parameters depend on the value of 6. As a result
the size of the ¢ value for parameter significance also depends
on the value of @ for all but the highest order parameters. To
overcome this deficiency and to provide a more realistic ¢
value we evaluate the mean absolute 7 value for each
parameter for 6 varied over the datarange — 20to 150 °C. A
large mean ¢ value indicates a well-defined parameter with
relatively small error; a small mean ¢ value indicates a
poorly defined parameter. The final column of Table 7
presents the mean ¢ values for the 35 parameters of our final
regression model. The systematics of the ¢ values are clearly
apparent. The parameter sets in order of decreasing ¢ values
are [AGS, AHO) >{Cp,,.., (8°C5,/dT)] > { Qo nQs}
> {Boyers Bs} > [CoesCs} > {Doyeres Do} > [Egy By, B},
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with the sets of standard-state parameters having greatest
significance and the sets of the higher order virials having
progressively less significance. Within a given parameter set
the higher order temperature derivatives, denoted by the
larger value subscripts, are usually of smaller significance.
The zero order parameters, Q,, By, Co, Dy, and E, are Gibbs
energy parameters and their 7 values reflect the accuracy of
the equilibrium osmotic and activity coefficient measure-
ments at progressively higher concentrations. The first order
parameters Q,, B,, C,, Dy, and E, are enthalpy parameters
and the anomalously high ¢ values of C,, D,, and E| reflect
the numerous accurate calorimetric enthalpy measurements
at higher concentrations. The second order parameters, Q,,
B,, C,, D,, and F, are heat capacity parameters which reflect
both the calorimetric heat capacity measurements and the
first temperature derivatives of the enthalpy measurements.
The parameters of third, fourth, and higher order are less
significant than the first and second order parameters, and
attest to the generally decreasing accuracy of the higher or-
der temperature derivatives.

3.5. Partial Leverage of the Data

In the development and confirmation of our final
weighted least-squares regression model we used the concept

of partial leverage!'””! "™ to define the influence of each of the
2428 measurements, cach of the 94 data sets, and each of the
three major data types {Gibbs energy, enthalpy, and heat
capacity) on cach of the 35 independent variables, and thus
on the definition of the values of the 35 parameters. Each
measurement defined up to 35 partial leverages, one for each
independent variable used, so that (i) the sum of the partial
leverages for a given independent variable over all 2428 mea-
surements was unity and (i} the sum of all partial leverages
over all measurements was 35. A measurement with zero
leverage had'?® no influence on the fit. A measurement with
aleverage of unity indicated that one degree of freedom {one
parameter) had'*® effectively been devoted to fitting the mea-
surement.

In Table 6 we list the sums of the partial leverages for
each data set in order of decreasing influence. The sum of
partial leverages 5.12 for data set MR + W means that the
heat of dilution measurements of Mayrath and Wood® are
influential in determining effectively 5.12 parameters out of
the total 35. This high leverage sum for set MR + W reflects
(1) the large number of measurements in the set, (1) that the
measurements are located away from the means at both up-
per temperature and concentration limits, and (iii) that the
measurements are very precise and have high weights. In
contrast, and despite the high precision of Harned’s* diffu-
sion measurements, the low partial leverage sum for set

TABLE 6. Data sets ordered by sums of partial leverages

Partial Partial Partial

leverage leveiage leveiage
Data set sum Data set sum Data set sum
MR + W 312 D+B Q.15 SH+W 0.020
Y -~-M 3.99 C+ VH 0.14 RH+C) 0.020
T+L 3.94 L+L 0.14 P,C+B 0.020
G+R 3.19 G+G 0.13 W,R+B 0.016
A+W 2.13 F,L+D 0.13 R(H} 0.015
E+A 1.71 T 0.13 P+ N 0.015
S+ L,ICT 1.63 J+G Q.12 MH+H 0.014
v 0.92 P,L.P+D 0.11 R(L,F+8S) 0.014
S 0.92 K,0+V 0.10 H 0.013
Y+V 0.73 C+C 0.089 TO+L 0.011
D,DV,P+ P Q.64 R+ R 0.088 Hi+G nonoat
G 0.60 H+N 0.086 P4 C 0.0088
G, 8, R+ C 0.56 C 0.073 C -+ VH(IH) 0.0087
LJ+M 0.49 L+M 0.071 H(DFN} 0.0082
L+B 0.4% N+N 0.065 L3 0.0078
F,L 4+ D(D) 0.48 A,T+S 0.063 M,D+VH 0.0075
MDG+C 0.45 W+L 0.063 HB 0.0071
F,L,P+D 0.45 B 0.063 DO 0.0064
P,F+D 0.42 G,M+C 0.058 C + VH(D) 0.0060
B+M 0.41 RIS + G) 0.047 M+Y 0.0048
P,S+F 0.38 R+S 0.044 R+ B 0.0045
M-W 0.37 PT 0.044 M+ P 0.0044
S+P Q.35 P 0.041 W 11 0.0038
RB 0.35 S,.C+G 0.041 w 0.0036
G+AS+G 0.33 C — VH(DH) 0.037 CR 0.0024
o] 0.25 B+ B 0.036 RiG ¢+ 11 0.0022
S, W,M+H 0.24 C+P 0.024 HS 0.0020
ST 0.23 E+S 0.024 .0 DN 0.0013
O0+G 0.19 R 0.021 [T 0.0011
S+H .18 D+T 0.021 oo o1 0.00030
P+D 0.16 G+ A 0.020 oA 0.00005
B,M+C 0.16
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H(DFN) reflects the small number of measurements in the
set and the fact that the measurements are located near the
mean temperature and are at low concentration. More gen-
erally, a low sum of partial leverages for a data set near the
bottom of the list in Table 6'reflects a low set weight.and the
poor:agreement between the data and the more influential
data scts above it in the List.

Thesum of the partial leverages for all ¢ datais4.90, for
all In 4 data is 0.88, for all solubility data is 1.74, for Gibbs
energy data is 7.52 for heat of dilution data is 17.57, for heat
of solution data is 1.04 for enthalpy data is 18.61, and for all
heat capacity data is 8.87. The leverage and influence of the
heat of dilution data is more than twice that of all Gibbs
energy data and just less than twice that ol all heat capacity
data. The leverage and influence of the osmotic coefficient
data is more than five times that of the activity coefficient
data. The Gibbs energy data define the six Gibbs energy
parameters [(AG?2),/R, Qo By, Cor Dy, and E,] and about
two further parameters in the rest of the model.

In Table 7, we list the sums of the partial leverages for

TABLE 7. Influence of data type on parameters at 298.15 K

Parameter Gibbs  Enthalpy Heat Mean
energy data capacity t value
data sum data for @
degree sum of of sum of range
of partial partial partial —20to
freedom leverages leverages leverages  150°C
(AG:)/R 0.930 0.060 0.010 2400.0
[N 0.937 0.056 0.007 167.0
B, 0,901 0.086 0.013 128.0
C, 0.857 0.126 0.017 10.8
Dy 0.816 0.163 0.021 31
E, 0.785 0.191 0.024 2.2
{4H3)s/R 0.007 0.971 0.022 887.0
o, 0.025 0.954 0.021 44.1
B, 0.034 0.946 0.020 85.3
C, 0.046 0.933 0.021 314
D, 0.054 0.927 0.019 144
E, 0.061 0.922 0.017 10.3
(C:2)e/R 0.024 0.556 0.420 325.0
Q. 0.089 0719 0.197 22.1
B, 0.137 0.630 0.233 5L1
[0 0.213 0.601 0.186 21.9
D, 0.308 0.615 0.077 16.4
E, 0.342 0.640 0.018 13.0
A C; ,/dT Jg/R 0.036 0.404 0.560 55.2
[ 0.069 0.704 0.227 16.7
B, 0.091 0.663 0.246 16.5
C, 0.099 0.640 0.261 10.8
D, 0.095 0.667 0.238 9.2
(d*C;, ,/dT?),/R 0.016 0.264 0.720 38.3
o, 0.041 0.573 0.386 16.8
B, 0.095 0.702 0.203 13.0
C, 0.101 0.678 0.221 9.3
D, 0.062 0.748 0.190 79
(& C;,/dT%),/R 0.010 0.174 0.816 19.8
QO 0.012 0.399 0.589 21.2
B. 0.094 0.725 0.181 12.9
Ce 0.112 0.702 0.186 10.5
d*C;,/dT%y/R 0.005 0.051 0.944 14.2
Qs 0.013 0.386 0.601 25.0
(@° C; ,/dT%)/R 0.003 0.032 0.965 7.9

all Gibbs energy data (column 2), enthalpy data (columa 3),
and heat capacity data (column 4) for each of the indepen-
dent variable functions for the 35 parameters at 25 °C. The
sum of the three entries in each row is unity, corresponding
to the complete definition of the one degree-of freedom asso-
ciated with each parameter. The magnitude of the entries
provides a yuantitative measure of which type of data in-
fluences and defines each parameter.

For the first six degrees of freedom, associated with the
six Gibbs parameters; the Gibbs energy data give.a partial
leverage sum of 5.23, the enthalphy data.give 0.68, and the
heat capacity data 0.09, demonstrating the expected pre-
dominant influence of the Gibbs energy data on the defini-
tion of the Gibbs energy parameters.

For the second six degrees of freedom, associated with
the enthalpy parameters [(4H ?),/R, @y, B, C1, Dy, and E|),
the enthalpy data provide an averwhelming influence with a
sum of partial leverages of 5.65, the Gibbs energy data pro-
vide 0.23, and the heat capacity data provide 0.12.

For the third six degrees of freedom, associated with the
heat capacity parameters |(C . )o /R, @3y By, Cy, Dy, and By,
the enthalpy data provide a surprising partial leverage sum
of 3.76, three times greater than for the heat capacity data
(1.13) or the Gibbs energy data (1.11).

The heat of solution parameter (AH 2),/R is detined
more by the heat of dilution data with partial leverage sum of
0.51 than by the expected heat of solution data with leverage
sum of 0.46. Similarly, the standard heat capacity parameter
(C5,)e/R is defined more by the enthalpy data with partial
sum of 0.56 than by the expected heat capacity data with
leverage sum of 0.42.

Solubility data provide the largest contributions to the
Gibbs energy leverages for E,, D,, C,, and B,.

The virial parameter set E,, E,, E, is almost completely
defined by the Gibbs energy and enthalpy data with partial
leverage sum of 2.94, with the heat capacity data contribut-
ing only 0.06; this occurs because the heat capacity data con-
tain very few measurements at high concentration at both
low and high temperatures.

The five degrees of freedom associated with the stan-
dard state temperature derivatives of heat capacity
(dC5;/dT)e/R to(d® C;,/dT?),/R are determined more
completely for the higher derivatives by the heat capacity
data and less by the enthalpy data. The two parameters Qs
and ( refiect a similar influence,

On the contrary, the remaining ten degrees of freedom
associated with parameters Q,, B;, Cs, D3, Oy, B, Cy D, Bs
and C; are defined more by the extensive enthalpy data and
less by the heat capacity data.

The temperature distribution of the sums of the partial
leverages showed that 20 parameters were defined by (com-
mitted to) the fits of the measurements between 0 and 25 °C,
compared with 14 parameters for all measurements at the
higher temperatures above 25 °C. A minimum of 21 param-
eters was essential for a proper representation of the very
rapidly varying . low-temperature measuremenis below
25 °C. In test regression models containing fewer than the 35
parameters it was invariably the fits of the low-temperature
measurements that were significantly prejudiced by the few-
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er parameters. These findings concur with earlier stud-
ies™'%12136 which discussed and showed the poorer fits to
the measurements at lower temperatures.

3.6. Fit of the Model to the Measurements

The square of the multiple correlation coefficient for
the modelis R * = 0.999 943, which shows that 99.9943% of
the variance of the input response variable is explained by
the model, and that 0.0057% is the residual, unexplained

due to bias and error. The goodness of fit of the regression
model (parameters in Table S) to the measurements of data
setiis quantitatively defined by the set weight WS;, and thus
by the estimate of the standard error s; for a measurement of
unit internal weight.

Table 8 presents the fit of the model to the Gibbs energy
measurements in the order of increasing standard error esti-

mates, denoted s( ), and defined in Eq. (49). The third and
fourth columns list the set bias 6{ ) and the mean internal
weight wi, defined in Egs. (54) and {55}, respectively. The
fifth column gives the sum of partial leverages'?® of the set.

TABLE 8. Fit of Gibbs energy measurements by regression model

_ Partial
s() () leverage

Data set /0.001 /0.001 wi sum Method
G 0.19 0.07 1.0 0.60 IP/EMFW
S 0.37 —0.04 0.76 0.92 BP
H(DFN) 0.39 0.30 1.0 0.0082 DFN
S+P 0.48 0.53 0.62 0.35 Fp
B+M 0.49 0.07 1.0 0.41 EMFW
MD,G+C 0.67 0.59 0.45 0.45 FP
J+ G 0.72 0.19 1.0 0.12 EMFW
C+VH 0.80 —0.19 0.57 0.14 FP
S+ L, ICT 0.93 0.23 0.51 1.63 SOLY
T 1.07 —0.57 Q045 0.13 EMF
K,O0+V 1.12 - 0.70 1.0 0.10 SOLY
G+G 2.0 2.1 0.75 0.13 Fp
R(H) 22 - 1.0 1.0 0.015 IP/EMF
ST 23 .7 1.0 0.23 IP/VP
G+AS8+G 2.3 —0.2 1.0 0.33 vp
R+3S 2.5 0.3 1.0 0.044 1P/INT
P+D 2.9 —19 1.0 0.16 VP
S+H 31 Q.6 1.0 0.18 BP
R(H +C) 3.1 —3.0 1.0 0.020 IP/EMF
M,D + VH 3.3 0.8 0.95 0.0075 BP
A,T+S 33 —29 1.0 0.063 VP
N+ N 3.5 — 24 0.62 0.065 VP
G,S,R+C 3.9 —-25 1.0 0.56 VP
H 4.0 3.7 1.0 0.013 EMF
R(L,F +8) 4.1 —40 1.0 0.014 IP/VP
C4+P 4.2 -39 1.0 0.024 IP
C 4.2 -03 0.88 0.073 EMF
PT 4.7 —04 1.0 0.044 DVP
R+ N 4.8 1.3 1.0 0.086 EMF
0+G 4.8 — 4.1 1.0 0.19 VP
L+L 4.9 3.6 0.38 0.14. vp
S,C+G 5.0 —-2.2 1.0 0.041 DVP
P 5.4 — 41 10 [1%1%3] 1P
RS +G) 54 —0.7 10 0.047 IP/VP
G+ A 7.1 6.2 1.0 0.020 DVP
DO 74 - 1.5 0.61 0.0064 BP
S,H+W 7.7 1.6 1.0 0.020 1P
R(B + N) 8.2 —-179 1.0 0.0011 IP/DVP
P+ C 8.7 —79 1.0 0.0088 SOLY
R(G+F) 9.2 - 6.7 1.0 0.0022 r/ve
P+ N 9.7 —0.6 1.0 0.015 nvp
P,C+B 9.9 -19 0.90 0.020 R
R 10.8 —-9.9 1.0 0.021 Fp
HB 11.2 — 5.7 1.0 0.0071 IR
G,J+ DN 12 —38 1.0 0.0013 vp
M+P 17 -1 1.0 01.{0)44 EMES
L+J 18 18 1.0 007K v
W+ H 27 11 1.0 000k Dve
HG+I1 33 —32 1.0 000013 By

1.0 DANRR IEMES

L+A 66 4]
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The final column indicates the method of measurement and
isincluded to permit ready comparison of the error estimates
and biases of the various experimental techniques. In Table
8, the osmotic coefficients derived from the boiling points of
set S + H? give s{¢ ) = 0.0031 and (¢ ) = 0.0006; the cell
measurements of set B + M,*? completely reevaluated in
this work, give s(ln y) = 0.000 49 and 8(ln ) = 0.000 07;
and the solubilities of set KO0+ V" give s{lnm)
=10.001 12 and &(ln m,) = — 0.000 70.

The top ten data sets in Table 8 invalve seven different
experimental techniques which give measurements of high
accuracy, with standard errors of the order of or less than
0.0010 0n ¢, In ¥, or In m,. We confirm the high accuracy of
the osmotic coefficients of set G,*® derived 1sopiestically
from potassium chloride solutions and measurements'*® of
concentration cells with transport. After complete reevalua-
tion of sets B + M®? and J + G,® we reconfirm the well-
known'™ high accuracy of the activity coefficient ratios of
these sets derived from measurements of concentration cells
with transport. Excellent confirmatory agreement is shown
by the activity coefficients of set H{DFN)* derived from
nonequilibrivm diffusion measurements. Good agreement is
also shown by the activity coefficient measurements of set
T,% using glass electrodes in concentration cells without
transport. The very accurate boiling point measurements of
set $%¢ define our model at low molality between 60 and
100 °C, and are in excellent agreement with the various cell
measurements. The model reaffirms the high accuracy of the
freezing points of set § + P,'% already well known,' and the
confirmatory good agreement provided by the later mea-
surements (sets M,D,G + C,2* C + VH,?® and G + G») at-
test to their reliability, Below 1.0m the freezing point mea-
surements are in excellent mutuval agreement and with the
regression model reflecting the cell measurements at 25 °C
and the boiling points up to 100 °C.

The osmotic coefficients derived from the best vapor
pressure measurements (sets ST,** G + A,S + G,35!
P4D* AT48% N4N»»0 GSR4CH* PTH
0+ G,*, L +L,*2 and S,C + G*7) show standard errors
between 0.0023 and 0.0050 at mean molalities greater than
1.0m. The sets P+ D, A,T+ S, N+ N, G,S,R 4+ C, and
O + G of static vapor pressure measurements show syste-
matic negative biases between — 0.0019and — 0.0041. The
residuals of sets N 4+ N, G,S,R + C and O + G tend to be
negative and larger at low molality and low temperature
and, conversely, positive and smaller at high molality and
high temperature, indicating less than perfect degassing of
the salt solutions of these static vapor pressure measure-
ments.

Similar large and systematic negative biases are shown
by sets R(L,F -+ S) and R(G + F), containing Robinson’s
isopiestic comparisons’ with static vapor pressure mcasurc-
ments of aqueous potassium chloride* and sulphuric acid,*
respectively. On the contrary, sets ST, G + AS 4G, PT
and R(S + G),' using other similar reliable techniques, do
not show any systematic negative biases. We are therefore
forced to conclude that the very careful and precise vapor
pressure measurements of the Frazer school in sets N + N,
R(L,F + 8}, and R{G -+ F) suffered from failure to remove

507

substantially all dissolved air from the apparatus. This diffi-
culty of adequate degassing was well recognized by the auth-
org?9:30.33.34,43,4449-51 £y sets N 4 N, R(L,F + 8), R(G + F),
G+AS+GRS+G,0+G,P+D,andG,S,R+C.

It is found that the negative biases exhibited by the sets
of static vapor pressure measurements are sensibly indepen-
dent of the regression model with up to 43 parameters, but
depend mainly on the other data sets present, the negative
biases being opposed by the positive biases (i) of the freezing
point measurements of sets S+ P,'* M.D,G + C*' and
G + G,? (ii) of the cell emf measurements of sets H% and
H + N,% and (iii) of the high-temperature vapor pressure
measurements of set L 4 L4

‘I'he calorimetric data linking the various Gibbs energy
data sets are so well determined that we are forced to con-
clude that either (i) the cell emf measurements from O to
50 °C, the diffusion measurements at 25 °C, the boiling point
measurements from 60 to 100 °C, the freezing point mea-
surements below 0 °C, the solubility measurements from O to
150 °C, and the calorimetric measurements are all simulta-
neously in excellent mutual agreement, but are all similarly
biased and are wrong, or (ii) the osmotic coeflicients derived
from some of the static vapor pressure measurements at the
lower temperatures 20 and 25 °C are hiased and systemati-
cally low because of less than perfect degassing. Only conclu-
sion (ii) is tenable, more particularly since the sets ST,
G + A8 + G, PT, and R(S + G) show no significant bias.

The  isopiestic  method, properly conduct-
ed, !+3:35:4648,55.36 i3 well known as a precise and reliable meth-
od for comparison of water activities of solutions down to
0.03m at 25 °C and at temperatures down to 15 and 0°C.
However, the results in Table 8 clearly illustrate the truism
that the accuracy of isopiestic measurements is only as good
as that of the primary standards used for calibration.

Greatest precision, rather than accuracy, is shown by
the isopiestic osmotic coefficients of set G,*® which confirm
that our model for aqueous sodium chloride between 0.03
and 0.1m is in precise agreement with the very accurate cell
measurements'*® of aqueous potassium chloride. Similar
less accurate osmotic coefficients between 0.1 and 1.0m are
provided by set R(H), which depends on the less accurate
measurements>>>#%%6! of cells without transport. Stokes®
used a painstaking bithermal-isopiestic technique with a
pure water standard to obtain the most accurate set, ST, of
solution vapor pressure measurements between 4.0 and
5.9m. In set R + S, changes of sodium chloride activity
coefficient are determined by integration of isopiestic data
between 0.1 and 4.0m. The osmotic coefficients of set
R(H + C), derived from the integration of cell measure-
ments,’*® are found to be uniformly low and biased by

— 0.0030 at all molalities from 1.4 to 3.6m. The isopiestic
data scts G, R(II), ST, and R + S having the best accuracy
exhibit no significant bias.

Platford er al.’**" used aqueous urea and sulphuric
acid as isopiestic standards to determine the osmotic coeffi-
cients of sodium chloride solutions with an assessed accura-
cy of 4+ 0.003 and + 0.004 at 15 and O °C, respectively.
Those studies,’®>’ together with the work of Stokes,’®"’
show that the osmotic coefficients of the sulphuric acid and
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of the urea standards at 0 °C are not unambiguously well
defined, but are systematically lower by — 0.002to — 0.003
on¢ for sodium chloride when extrapolated from the osmot-
ic coefficients>*® at 25 "C using thermal data®® than when
evaluated with small corrections from the freezing point
measurements.'>>® Since the freezing point measurements
were accurate to =+ 0.00178 or better'® on the osmotic coeffi-
cient at the freezing temperature, this strongly indicates that
the osmotic coefficients at 25 °C of the sulphuric acid® and
aqueous urea’® standards used for calibration are systemati-
cally too low. Our regression model reconfirms these syste-
matic negative biases quantitatively at 15 and 0 °C. The sodi-
um chloride osmotic coefficients of set C -+ P*° at 15 °C are
found to be uniformly low and hiased by — 0.0039 hetween
1.0 and 4.0m. The sodium chloride osmotic coefficients of
set P>® at 0 *Carein good agreement with our model between
0.4 and 2.1m, but are seriously low and show large negative
residuals between 2.7 and 6.1m.

The sodium chloride osmotic coefficients and isopiestic
comparisons of set S,H + W*’ are based on freezing points'®
at low molality and on static?®?? and dynamic®? vapor pres-
sures at high molality. The smoothed osmotic coefficients of
set S,H -+ W are in good agreement with our model up to
1.2m, show a systematic negative devation of — 0.0080 at
2.0m, agree well at 4.0m, and show a large positive deviation
of 0.0172 at 6.0m. Osmotic coefficients of set P + N,*? based
on the dynamic vapor pressure measurements of Fordem-
walt, cxhibit large residuals which fluctuate from - 0.0156
at 0.4m, to — 0.0077 at 2.0, through zero near 4.0m, and
increase t0 0.0162 at 6.0m. It is apparent that the deviations
of set S,H 4+ W above 2.0m are highly correlated with those
of set P + N used for calibration.

The large standard error and almost constant negative
bias of all osmotic coefficients of set R'® show that these
precisely determined freezing point depressions are consis-
tently too small by about 1%, possibly due to faulty thermo-
couple calibration. This is particularly unfortunate since
there are no accurate freezing point measurements for
aqueous sodium chloride above 3.6m and below — 13.6 °C.

Resuits in Table 8 shows that the activity coefficients of
sodium chloride (i) are determined most accurately in sets
B 4+ M% and J 4 G™ by measurements of concentration
cells with transference. (ii) are less accurately determined in
sets T, C, H,* and H + N,*' by measurements of concen-
tration cells without transference, and (iii) are least accurate-
ly determined in sets M + P™® and L + A% by measure-
ments of single compartment cells. These cell measure-
ments, apart from the oldest and small set H, exhibit
relatively small biases.

The regression model accurately fits the activity mea-
surements of the large data sets H + N and C at all tempera-
tures and compositions, while the residuals of In ¢ provide
no evidence of anomalous behavior by silver/silver chloride
electrodes in the more concenirated sodium chloride solu-
tions (above 2.5m' and above 2.0m").

The excellent fit of the regression model to the solubili-
ties of the composite data set S + L, ICT at all temperatures
from 0 to 150 °C strongly supports the data evaluation of the
authors.*>%%70 Within the set, the older evaluated data
between O and 55 °C from International Critical Tables® ex-
hibit a standard error of 0.0019. The fit of the modern mea-
surements of set K,O + V7! between 0 and 45 °C is good and
provides independent confirmation of the values of Linke.™
The set P + C? exhibits a large standard error; all solubili-
ties are low and give negative residuals which become pro-
gressively larger below 40 °C.

Tablc 9 prescents resulta of the fit of the regression model
to the sets of heat of dilution measurements, listed in order of
their standard error estimates s{4H /R ). The third to fifth
columns show the set bias 8{4H 4/R ), the mean internal
weight wi, and the sum of the partial leverages. The final
column indicates the experimental meihod employed, de-
noted CAL for batch-calorimeter and FCAL for flow-calori-
meter measurements.

The data sets V,”® Y + M,7® and Y 4 V,” using the
Young type of calorimeter, show high accuracies at 25 °C. In
set Y + V, the two atypical measurements using large dilu-
tions show an increased standard error of 1.1 K. The mea-

TABLE 9. Fit of heat of dilution measurements by regression model

Partial

siAH /R 8(4H /R _ leverage
Data set /K /K wi sum Method
v 0.011 0.001 0.59 0.92 CAL
Y4+ M 0.034 ~0.023 0.37 3.99 CAL
Y+V 0.106 0.026 0.90 0.73 CAL
F,L +D(D) 0.26 0.13 1.0 0.48 FCAL
F,L,P+D 0.27 0.14 1.0 0.45 FCAL
B,M+C 0.31 0.08 1.0 0.16 CAL
L+M 0.35 —0.33 1.0 0.071 CAl
MR + W 0.51 0.02 1.6 5.12 1AL,
RB 0.58 —0.08 1.0 0.35 Al
M4+W 0.71 —0.05 0.60 0.37 FOAL
M.H+H 0.86 - 0.64 0.43 00 CAd
G+R 0.97 —0.15 1.0 Vv Al
E4+ A 1.37 —0.02 0.44 s UALL
W,R4+B 2.3 - 1.6 1.0 Onin AL
C+ VH(D)} 7.8 2.8 1.0 i CAL
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TABLE 10. Fit of heat of solution measurements by regression model

Partial

S{AH,/R) Sld4H, /R) leverage

Data set /K /K wi sum Method
D+B 0.44 0.34 1.0 0.15 CAL
LJ+M 0.65 —0.35 0.64 0.49 CAL

B 1.8 1.8 0.57 0.063 CAL
B+B 20 2.3 0.68 0.036 CAL
R+B 33 3.6 0.68 0.004 CAL
W+ L 34 2.4 1.0 0.063 CALAQ
D+T 3.8 — 3.4 1.0 0.021 CAL

C -+ VH(IH} 3.9 —4.7 0.64 0.009 CAL

C + VH{DH) 15 —12 1.0 0.037 CALAQ
TO+L 16 —8 0.80 0.011 CAL
C40 7 —15 1.95 0.089 CAL
M+Y. 32 -29 1.0 0.005 CAL
G,M+C 45 -4 1.0 0.058 CAL

surements of set Y + M show increased standard errors of
0.076 and 0.32 K at the lower temperatures 12.6 and 0.2 °C,
respectively. The regression model is in good agreement with
the flow-calorimeter measurements of sets F,L,P + D'?!
and F,L 4+ D(D).'® The model also shows good agreement
and no significant bias from set B,M + C.'?* The batch-ca-
lorimeter measurements of set L + M®! at 30 °C exhibit uni-
formly negative residuals which are about one-half as large
as those of the earlier set M,H + H*° at 25 °C.

The flow-calorimeter measurements of set M + W™
give weighted residuals which still increase slightly and sys-
tematically with increase of molality above 1.3m, despite all
efforts to apply rational internal weights. The normalized
residuals show just less than one standard error of negative
bias at 25 °C, essentially no bias at 50 and 75 °C, and about
one standard error of positive bias at 100 °C. The authors of
set M + W consider the measurements at 100 °C to be less
reliable,® and this is confirmed by the corresponding residu-
als which indicate an increased standard error of 1.4 K at
100 °C. The measurements of set MR - W54 egsentially de
fine our regression model at 75, 100, and 150 °C, and the fit
to these data is excellent with no bias at each temperature.
The standard error of 0.51 K of set MR 4 W refers to a
measurement comprised of a single run; for a measurement
comprised of 7 replicate runs, the standard error is divided
by the square root of . The extensive batch-calorimeter mea-
surements of set E + A’ are unbiased at each temperature
but show increasing standard errors of 1.8, 1.8, 2.7, and 6.1
K at the higher temperatures 50, 60, 70, and 80 °C, respec-
tively. Further comparison of the regression model with sets
E+ A, M 4 W, and MR + W is deferred until later discus-
sion of other models and tabulations.

Table 10 shows the fit of the regression model to the sets
of heat of solution mcasurements, listed in the order of their
increasing standard error estimates si4A H, /R }. The third to
fifth columns show the set bias 5{4H, /R ), the mean internal

weight wi, and the sum of the partial leverages. The final
column indicates the batch-calorimetric method employed,
denoted CAL for dissolution of solid sodium chloride in wa-
ter and CALAQ for dissolution in aqueous sodium chloride
solution.

The standard errors of heat of solution measurements
are about one order of magnitude larger than those of heat of
dilution measurements. The weighted mean value of the
thirteen data sets in Table 10 defines the heat of solution
parameter of the model, (4H [},/R at 25°C.

The data sete L,J -+ M2 and W 4 L3587 were cor-
rected as indicated by Benson and Benson.”® The measure-
ment of set L,J + M at 25 °C exhibit a remarkably small
standard error, the measurements at 20 °C are slightly less
accurate with a standard error of 0.93 K. The regression
model fitted set B®* within experimental error below 0.2m,
but indicates a small positive bias of the measurements at
higher molality. The model fits set D -+ B** well within ex-
perimental error, but the fit of the earlier set B + B*is not as
good and indicates a positive bias of the measurements above
0.2m.

For set C + VH{TH}** we used the authors’ relative er-
rors for the measurements at 10 and 5 °C and the model
indicates the increased standard errors of 10 and 17 K, re-
spectively, as the temperature decreased. The differential
heat of solution measurements of set C + VH(DH)®? show
predominantly negative residuals, which tend to be larger at
higher molality and at low temperature.

The measurements of set TO + L*® yield residuals
which are nonrandom and are systematically correlated
with molality at all temperatures in a manner that indicates
isothermal data smoothing. The low-temperature measure-
ments of set TO + L at 5 and 10 °C indicate increased stan-
dard error estimates of 24 K. All error estimates for set
TO -+ L are probably too small.

For set C - C,”? the standard error refers to a measure-
ment comprised of a single run; for measurements com-
prised of r runs the standard error is divided by the square
root of r. The measurements of set C -+ C exhibit mainly
negative residuals which increase systematically from less
than — 3 K at 55 °C and less than — 4 K at 45 °C to usually
less than — 10 K at 35 and 25 °C, to usually less than — 15
K at20and 15 °C, toabout — 20K at 10 °C, and to less than
— 40 K near 0 °C. Above 55 °C the residuals are all negative
and again increase systematically from about — 16 K at
65 °C to about — 40 K at 95°C. The measurements of set
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TaBLE 11. Fit of apparent heat capacity measurements by regression model

. . Partial

Data set S(Cy o /R) OC,, ¢/R) wi leverage sum Method
D,DV,P+P 0.036 - 0.012 0.65 0.64 FCAL
T+L 0.037 0.004 0.54 3.94 CAL
(e} 0.054 —0.028 0.71 0.25 CAL
S, W,M+H 0.056 - 0.038 0.75 0.24 FCAL
A4+W Q0.072 0.027 0.59 2.3 FCAL
P,L,P+D 0.081 —0.045 0.65 0.11 FCAL
R+R 0.097 — 0.009 0.74 0.088 CAL
F,L+D 0.098 - 0.004 0.72 0.13 FCAL
E+S§ 0.14 0.02 1.0 0.024 CAL
P,F+D 0.16 0.01 0.54 0.42 FCAL
CR 0.40 0.24 1.0 0.002 CAL
L+B 0.41 - 0.24 0.65 0.49 CAL
HS 0.61 0.69 0.22 0.002 CAL
P,S+F 0.64 0.12 1.0 0.38 CAL
H+G 0.71 0.04 0.75 0.009 CAL
w 0.84 0.68 0.61 0.004 CAL

G,M + C% show mean biases of about — 0.7 and + 0.7
standard errors at 114 and 150 °C, respectively.

Table 11 shows the fit of the regression model to the sets
of heat capacity measurements, listed in order of their in-
creasing standard error estimates of apparent molal heat ca-
pacity, s(C, ;/R ). The third to fifth columns show the set
bias §(C, , /R ), the mean internal weight wi, and the sum of
the partial leverages. The final column indicates the experi-
mental method used, denoted CAL for batch-calorimeter
and FCAL for flow-calorimeter.

The regression model at lower temperatures is essen-
tially defined by the first eight sets in Table 11. At low mola-
lities the model follows the very precise flow-calorimeter
measurements of sets D,DV,P + P, S W M + H,'*
A+ W,2P LP 4+ D,'and F,L + D'%; at high molalities
it follows the accurate batch-calorimeter measurements of
sets T -+ L,!2 0,"3 and R + R.*® The model accurately fits
the extensive measurements of set T + L at all compositions
and all temperatures from 3 to 85 °C, and shows an increased
standard error of 0.11 for the measurements at 5 °C. At high-
er temperatures, the model follows the measurements of sets
L + B'™ and P.S 4 F,’% but it is mainly defined at higher
concentrations by the heat of dilution measurements of sets
M + W5 amd MR + W .5

Considerable effort was spent attempting to fit the mea-
surements of set P,F 4+ D% with about the same range of
standard error as that shown by sets D,DV,P + P,
P,L,P + D, and F,L 4 D at 25 °C. None of our regression
models was able to fit the measurements of set P,F + D with
comparable small error estimates. For measurements
between 15 and 45 °C, the standard error is 0.16; for those at
the lower temperatures 5 and 1.5 °C, the standard error is
increased t0 0.76. T'he residuals at 1.5, 5, and 15 *C are main-
ly negative and show a negative bias of about one standard
error. The residuals at 35 °C are mainly positive with a bias
of about one standard error, and those at 45 °C are mainly
positive with a bias of about one-half of a standard error.
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4. Comparison of Earlier Tabulations with
the Regression Model
4.1. Development of the Regression Model

Lz the developent of our regression model for aquevus
sodium chloride we were concerned initially with the ability
of an extended Pitzer-type® equation, with fourth and fifth
virial parameters D, and E,, to provide a proper fit of precise
osmotic coefficients over the whole composition range. In
the earlier and extensive testing of representative equations
for various aqueous electrolytes at 25 °C, Pitzer®® had shown
that his three-parameter equation fitted the critically evalu-
ated sodium chloride osmotic coefficients of Robinson® with
a root-mean-squared deviation of 0.0007 over the range of
0.1 to 6.0m NaCl. We find that the Pitzer-type equations
with three parameters (Q,,B,,C;), four parameters
(QosBosCosDo), and five parameters (Qy,By,Co, Do Eo) fit the
osmotic coefficients (i) of Robinson™* with root-mean-
squared deviations of 0.000 73, 0.000 29, and 0.000 26, re-
spectively, and (i) of Hamer and Wu® with root-mean-
squared deviations of 0.000 71, 0.00028, and 0.000 27,
respectively.

The five-pararneter Pitzer-type equations equally over-
fit the osmotic coefficients both of Robinson and of Hamer
and Wu. Clearly the three-parameter Pitzer equations un-
derfit and provide almost equally poorer fits of both sets"® of
osmotic coefficients. The four-parameter Pitzer-type equa-
tions properly fit, almost equally well, both the osmotic coef-
ficients evaluated by Robinson and those calculated by
Hamer and Wu. We find that the four-parameter Pitzer-type
equation fits the osmotic coefficients of Robinson' slightly
better than the nonlinear four-paramcter cquation of Hamer
and Wu® which exhibits a root-mean-squared deviation of

0.000 44. Comparison of residuals confirtns that the linear
four-parameter Pitzer-type cquation 1epresents the osmotic
coefficients of Robinson as validly av the earlier nonlinear

6,1

type of equation.
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During the later development of our regression model,
the inclusion of numerous accurate calorimetric enthalpy
measurcments forced us to include the virial paramcters Dy
and E, and the higher order parameters up to D, and E,,
while the low-temperature solubility and freezing point mea-
surements showed the need to include the parameter D, and
E,. In our final model, the statistical z values for D, and E, at
0°C are 8.6 and 5.2, respectively, showing that these param-
eters are highly significant and essential for the proper fit of
the model to the Gibbs energy measurements at low tem-
peratures.

4.2, Osmotic and Activity Coefficient Data

The deviations from our regression model 5¢ = (¢.uhor
— Pumoaet | OF the tabulated osmotic coefficients at 25 °C of
the authors Robinson,' Hamer and Wu, and Gibbard et al.”
are shown in Fig. 2, plotted for clarity against the logarithm
of wolality. Deviations exhibited by the data points of Rob-
inson and by the curve of Hamer and Wu are closely similar
because Hamer and Wu® fitted the tabulated values of Rob-
inson’ provided by Robinson and Stokes.® At molalities be-
low 1.0m and above 4.0m, the osmotic coefficients of Robin-
son and of Hamer and Wu deviate by less than 4 0.0020
from our model and may be considered in rough agreement
witl it. Beiween 1.2 aud 3.8/n Robinson’s osmotic cocfli-
cients exhibit negative deviations greater than — 0.0020,
with maximum deviation — 0.0036 at 1.4#1.

The relative deviations 8¢ /od of the osmotic coeffi-
cients, relative to their standard error estimates og, are
shown for the same data in Fig. 3. We define relative devia-
tions of magnitude less than ten standard errors as being
within the region of possible agreement with our regression
model, and those greater than ten standard errors being de-
fined as in the region of significant deviation and of definite
disagreement. Reference to Fig. 3 shows that the osmotic
coefficients of Robinson and of Hamer and Wu are in possi-
ble agreement with our model between 0.1 and 0.3m and
between 4.0 and 6.0m, but are in definite disagreement with
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F16.2. Deviations ¢ of osmotic coefficient tabulations (Refs. 1, 3, 6, and 7)
from our regression model at 25 °C; deviations (i) of Robinson (Refs.
1 and 3) are shown by the curves denoted RS, (ii) of Hamer and Wu
(Ref. 6) by the solid curve denoted HW, and (iii} of Gibbard et al.
{Ref. 7) by the filled circles denoted GSRC.
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FI1G. 3. Relative deviations d¢ /o¢ of the osmotic coefticient tabulations
from our model divided by the standard error at 25 °C; relative
deviations (i) of Robinson (Refs. 1 and 3} are shown by the open
cireles denoted RS, (ii) of Hamer and Wu (Ref. 6) by the solid curve
denoted HW, and (iii) of Gibbard cf g/, (Ref. 7) by the filled circles
denoted GSRC.

large ncgative relative deviations of between — 10and — 36
standard errors at molalities between 0.4 and 3.6m. These
negative deviations are so highly significant that we are
forced to conclude that the tabulated osmotic coefficients of
Robinson'? are too low by — 0.0021 to — 0.0036 between
1.2 and 3.8m. Osmotic coefficients from the equation of
Hamer and Wu® are similarly too small by — 0.0032 at 2.5
and 3.0rm.

The corresponding absolute and relative deviations (57
and dy/oy) from our model of the tabulated activity coeffi-
cients"®7 at 25 °C are shown in Figs. 4 and 5, respectively.
Below 1.2m, Robinson’s activity coefficients’ deviate from
our model by less than + 0.0020, above 1.2m the deviations
are all negative and greater than — 0.0020, with maximum
deviation — 0.0052 at 3.4m. The relative deviations in Fig. 5
show that Robinson’s activity coefficients are high between
0.1 and 0.3m and are significantly too low between 1.0 and
4.6m. The negative deviations are so significant that we have
to conclude that the activity coefficients of Robinson'* are
too small by — 0.0022 to — 0.0052 between 1.2 and 4.6m.
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F1G. 4. Deviations 8y of activity coefficient tabulations from our regression
model at 25 °C; deviations (i) of Robinson {Refs. 1 and 3) are shown
by the open circles denoted RS, (if) of Hamer and Wu {Ref. 6) by the
solid curve denoted HW, and (iii) of Gibbard et al. (Ref. 7) by the
filled circles denoted GSRC.,
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FiG. 5. Relative deviations 8y/oy of the activity coefficient tabulations
from our model divided by the standard error at 25 °C: relative
deviations (i} of Robinson (Refs. 1 and 3) are shown by the open
circles denoted K, {ii) of Hamer and Wu {Ref. 6) by the solid curve
denoted HW, and (iii) of Gibbard et al. (Ref. 7) by the filled circles
denoted GSRC.

Activity coefficients from the equation of Hamer and Wu®
are correspondingly too small by — 0.0048 and — 0.0047 at
3.5 and 4.0m, respectively.

Shown in Fig, 2, the osmotic coefficients of Gibbard et
al.” at 25 °C exhibit significant positive deviations from our
model between 0.1 and 0.3m, and significant negative devia-
tions between 0.9 and 4.0m:, with maximum deviation of

—0.0039 at 3.5m. The corresponding activity coefficients,
shown in Fig. 4, give large significant positive deviations
between 0.1 and 1.2m, with maximum deviation 0.0035 at
0.2m, and negative deviations above 2.0, with maximum
negative deviation — 0.0028 at 4.5m. The relative devia-
tions, shown in Figs. 3 and 5, vary sharply from + 32 to
— 20 standard errors between 0.1 and 2.0m for the osmotic
coefficient, and from + 45 to — 9 standard errors between
0.1 and 4.0m for the activity coefficient. These results force
us to conclude that (i) the osmotic coefficients of Gibbard et
al” at 25 °C are too large by about 0.0010 between 0.1 and
0.3 and are too small by up to — 0.0039 between 0.9 and
4.5m and (ii) their activity coeflicients’ at 25 °C are too large
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F16. 6, Deviations ¢ of the osmotic cusllivicuts of Pitzer et al. (Ref. 12}
from our regression model at 0, 25, and 100 °C.
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F16. 7. Relative deviations 84 /o of the osmotic coefficients of Pitrer o1 al.
(Ref. 12)from our model divided by the standard error at 0, 25, and
100°C.

by up to 0.0035 between 0.1 and 1.4m and are in possible
agreement with our model above 1.6m.

The absolute and relative deviations of the osmaotic co-
efficients of Pitzer et al.'? at 0, 25, and 100 °C are shown in
Figs. 6 and 7. The deviations are mainly and significantly
negative over most of the composition and temperature
range, become small and positive above 5.1m (23%) at 25
and 100 °C, and are positive and significant only above 5.1m
at 0°C. At 25 °C the negative deviations are greater than

— 0.0020 between 0.9 and 4.5m (5% and 219%) and exhibita
maximum of — 0.0036 at 2.8m [14%). Corresponding rela-
tive deviations are greater than —10 standard errors between
0.3 and 4.0m ({1.5% and 19%) with a maximum of — 29
standard errors at 1.3m (7% NaCl).

The deviations at 25 °C are closely similar to those of
Robinson' and of Hamer and Wy, shown in Figs. 2 and 3.
The similarity probably arises from their common data base’
because Pitzer ez al. at low temperature used the vapor pres-
sures® used by Robinson and the isopiestic measure-
ments>>>¢ directly traceable to Robinson.

The deviation curves at intermediate temperatures
between 25 and 100 °C are quantitatively similar to those
shown and indicate that the temperature dependence of the
osinotic cueflicients of Pitzer et al.'? is in approximatc agree-
ment with our model between 25 and 100 °C. The deviation
curves at 0°C are atypical of those between 25 and 100 °C
and demonstrate more substantial differences between the
temperature coefficients of Pitzer ez al. and those from our
model at lower temperatures between 25 and 0 °C.

Most recently, after this work had been submitted for
publication, Pitzer, Peiper, and Busey ' have given a new
model for NaCl(aq) by fitting the evaluated osmotic coeffi-
cients of Robinson'? at 25 °C, the evaluated heats of dilution
of Parker,* together with the mcasurements of other auth-

ors. The new osmotic coefficient values of Pitzer et al,'*®
deviate from our regression model i1 25, 50, and 100°Cin a
manner similar to their carlicr work,” shown in Figs. 6 and
7, with similar negative deviations at 25 °C of — 0.0035 and
—0.0037(— 17and - 14 standard errorsiat 3.0 and 4.0m,
respectively. These signiticant nepnfive deviations'®® at
25 °Ctdirectly reflect the devintions ol the original Robinson
evaluation."' A1 07C, the wew awmotic coefficient values of
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Pitzer et al.'*° deviate more significantly from our regression
model than their earlier work'? and than the new values'3 at
25°C. At 0°C, these osmotic coefficient deviations are
—0.0055and <-0.0121( — 28and -+ 24 standard errors)at
3.0 and 6.0m, respectively. The osmotic coefficient value'3®
at 3.0m is in significant disagreement with freezing point
measurements,’®~?* the value'*® at 6.0m through the Gibbs—
Duhem is in significant indirect disagreement with solubility
data.®®"! In addition, at 0 °C, the activity coefficient value of
Pitzer er @l.'*® [from their Ey. (9)] fur saturated
NaCl(aq) deviates from our regression model by 0.0101 (17
standard errors), in significant disagreement with solubility
data.%®7' Pitzer, Peiper. and Busey have discussed the lack
of fit of their model with solubility data at 0 °C and the mod-
el’s inability to fit various very rapidly varying NaCl(aq)
properties near 0 °C.

We have made extensive computational investigations
into the reason why our regression model always shows con-
clusively that the tabulated osmotic coefficients’ %136 a¢
25°C are systematically low by more than — 0.0020
between 1.2 and 3.8m, and are significantly low by more
than — 10 standard errors between 0.4 and 3.6m. The rea-
son for this discrepancy is that no earlier analysis has cor-
rectly included (weighted) the measurements of the freez-
ing'®2* and boiling?®2*'2>'2* points relative to those of the
vapor pressures>® ™ and electrochemical cells.®*~%®

The data available to Robinson' were insufficiently
complete. Hamer and Wu® indicated they fitted the tables of
Robinson and Stokes.’? The model of Gibbard er al.” includ-
ed all osmotic coefficients at unit weight and thus greatly
underestimated the effect of the more accurate freezing
point'®?"22 and boiling point?*?” measurements. The model
of Pitzer et al.'? included no freezing point measurements
and was based on the low-temperature osmotic coefficients
of Platford,*® Childs and Platford,* Olynyk and Gordon,*
and of Gibbard et al.,” which data sets, respectively, exhibit
negative biases relative to our model of — 0.0041, — 0.0039,
— 0.0041, and — 0.0049 (data’ at 25 °C). The most recent
model by Pitzer, Peiper, and Busey'?® was heavily based on
the evaluated osmotic coefficients of Robinson and Stokes. "

These findings of our model agree well with the original
alternative suggestion of Robinson' that the cell measure-
ments of Harned ez al.73*%%%! were substantially correct at
higher molalities and that Robinson’s osmotic coefficients
were 100 low, not as suggested' by — 0.0060 above 2.5m, but
by — 0.0036 between 1.0 and 4.0m.

After completion of our regression analysis, with its
compelling demonstration that earlier osmotic coefficients
at 25 °C were significantly too small, we wished to further
reconfirm our findings and experimentally demonstrate the
effect of the freezing and boiling point data on the regression
model. In these tests we evaluated the weighted least-squares
regression models for abridged input data sets which includ-
ed all other measurements but excluded (i) the 147 freezing
point measurements,'** (ii) the 158 boiling point measure-
ments, 2428123124 and (jii) both {i) and (ii}. The osmotic coeffi-
cients at 25 °C evaluated from these abridged models each
exhibited similar negative deviations relative to our final
model with all 2428 input data included. Smallest negative

0+004¢—
O*002
593 o I L L -
~0+0Q02}~
-0+004}
cot vyl NI |
Q01 Qe 120 60
molality / mot kg'I

FI1G. 8. 'T'he deviation d¢ of osmotic coefficients at 25 *C for the regression
model of an abridged data set, excluding freezing and boiling point
measurements, relative to our final model of the complete data set.

deviations resulted from (ii} exclusion of the boiling poinis
only; larger negative deviations resulted from (i) exclusion of
the freezing points only; and the largest negative deviations
(shown in Fig. 8) resulted from (iii) exclusion of both the
freezing and the boiling points. The remarkabie similarity in
respect to shape, position, and magnitude of the deviation
curves in Fig. 8 with the comparable curve in Figs. 2 and 6
illustrates quantitatively and confirms our contention that
earlier data analyses'%"'>13 have not adequately weighted
the freezing and boiling point data.

4.3. Apparent Molal Relative Enthalpy and Heat of
Dilution Data

By fortunate hap, one of our earlier and less complete
regression models proved that an extended Pitzer-type mod-
el with five enthalpy parameters (Q,, B,, C,, D,, E,) could
accurately mimic precise values of L, over the whole com-
position range. For ali compositions at 25 °C that model gave
values of L, and L, which were in remarkable but coinciden-
tal agreement with all of those values critically evaluated by
Parker.* The L, values of Parker gave deviations from the
model which showed seven changes of sign, with mean devi-
ation 2.1 Jmol™' and root-mean-squared deviation 3.7
Jmol™"; the L, values gave deviations which showed ten
changes of sign, with mean deviation 2.2 J mol~' and root-
mean-squared deviation 11 J mol ~ . This level of agreement
is well within the combined limits of error and provides inde-
pendent support for the essential correctness of the Parker
L, valuesat 25 °C, since many of the measurements included
in and defining that earlier model were unavailable to Park-
er. Deviations of the Parker L, values from our final model
are slightly larger and negative, and are discussed elsewhere.

We also needed to test the ability of our model, with five
enthalpy parameters, 10 fit isothermal heat of dilution mea-
surements compared with other models using power series in
m! 12798384 A o00d test was provided by the extensive and
accurate heat of dilution measurements and equations re-
cently published by Mayrath and Wood.®* We find that, pro-
viding we use the same value for the Debye-Hiickel limiting
slope as the authors,* our Pitzer-type model can accurately
fit the L, values from their five-parameter equations

J. Phys. Chem. Ref. Data, Vol. 14, No. 2, 1985
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TABLE 12. Deviations of L; tabulations from regression model

Ensor and
Temperature Anderson®
(°C) Mean RMS

5L¢ (Ldbmbln. - qu model )/J mol !

Mean

Messikomer
and Wood®

Mayrath
and Wood®
RMS Mean RMS

25

40 - 20 25
50 9 34
60 —-19 20
70 - 90 97
75

80 — 64 90
100
150

Full
range - 37 63

g —~38 9

36 20 29

16 43 43

68 35 35
—21 22

?Reference 79.
®Reference 83.
¢Reference 84.

between 0.1 and 6.0m with five changes of sign of the devia-
tions and with root-mean-squared deviations of 1.3, 1.8, and
1.0 Ymol™" at 75, 100, and 150.5 °C, respectively. Since
these deviations are small, systematic, and uniform, and are
about an order of magnitude smaller than the accuracy of the
original equations and their supporting measurements, we
find that our Pitzer-type model with five parameters can
provide an equally valid alternate fit of these heat of dilution
data.®

Additional tests confirm that our model can also prop-
erly fit all tabulated L, values of Messikomer and Wood® at
25,50, and 75 °C and of Ensor and Anderson’ at 40, 50, and
60 °C, respectively, with 11,7, 13, 11, 5, and 5 changes of sign
of the deviations, and with root-mean-squared deviations of
4.1,4.2,2.5,3.4,4.4,and 3.2 T mol~".,

Our final regression model fits the measurements of
Mayrath and Wood®* from 75 to 150.5 °C with a standard
error of 4.3 J mol ™' for a single measurement of unit weight;
this error estimate compares favorably with those of 9, 5, and

13J mol™ given by the authors® for the standard error of a
single point in their fits at 348.15, 373.15, and 423.65 K,
respectively. The measurements of Messikomer and Wood*?
are fitted from 25 to 75°C with a standard error of 5.9
J mol ™, and those at 100 °C with an increased standard er-
ror of 12 J mol ™. The measurements of Ensor and Ander-
son” are fitted at 40, 50, 60, 70, and 80 °C with standard
errors of 11, 15, 15, 23, and 51 T mol ™, respectively.

‘We made many analyses of variance comparisons of the
deviations between the tabulated L, values of Ensor and
Anderson, of Messikomer and Wood, and of Mayrath and
Wood between themselves and of their deviations from our
model. The L, values of our model lie properly between the
tabulations,”*®*# and exhibit smaller variances from the
tabulations than those between the tabulations. In Table 12,
we show the mean deviation and root-mean-squared devi-
ation of the tabulated”***¢ L, values from our model at the
experimental temperatures from 0.1 to 5.0m,** and to
6.0m.”8¢ The L, values of Ensor and Anderson show main-
ly negative deviations which become larger at 70 and 80 °C.
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The L, values of Messikomer and Wood show large devia-
tions only at 100 °C, where experimental difficulties were
experienced.®>* The L, values of Mayrath and Wood show
mainly positive deviations, none large. The deviations in Ta-
ble 12 are not random but systematic and reflect biases due
to use of different values for the Debye~Hiickel limiting
slope, use and extrapolation of different models to infinite
dilution, and use of different techniques to measure heats of
dilution.

Our final model estimates of L, and L, at 25°C are in
reasonable agreement with those compiled by Parker,* rec-
ognizing the very different data bases’’®* and the entirely
different methods of evaluation. The 46 L, values of Parker
at 25 °C between 0.0001 and 6.0m deviate from our model
with three changes of sign, with mean deviation — 4.9
J mol~!, and root-mean-squared deviation 6.8 ¥ mol~". The
deviations shown in Fig. 9 are small below 0.1m, are almost
constant about — 5 J mol™* between 0.1 and 3.0m, and in-
crease from — 10to — 15 T mol ™! between 3.5 and 6.0m.
The 38 L, values between 0.018 and 6.0m show uniformly

el
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1
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F1G. 9. Deviations 5L, of appurent molal relative enthalpy tabulations
from the regression modcl at 25 "C; deviations of Parker (Ref. 4) are
shown by the open circles, of Smith, Cone, and Van Hook (Ref. 126}
by the solid curve.
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negative deviations from our model of about — 6 standard
errors. The 29 L, values of Parker at 25 °C between 0.0005
and 5.8m deviate from our model with eight changes of sign,
with mean deviation — 6.0J mol ™!, and root-mean-squared
deviation 11 J mol—'.

The equation proposed by Smith, Cone, and Van
Hook'?¢ gives values of L, at 25 °C which deviate systemati-
cally and significantly from our model with large positive
deviations between 0.028 and 2.0 and with large negative
deviations ahave 7.1m; the extremum deviations are 28
J mol~" {26 standard errors} at 0.74m and — 37 J mol ™~}
{ — 22 standard errors) at 4.6m. The proposed equation’?® is
unreliable since 26 of its estimates of L, between 0.005 and
5.8m exhibit a root-mean-squared deviation from our model
of 22 standard errors.

4.4, Heat of Solution Data

Qur regression model provides a consensus of al
calorimetric heat of solution measurements included within
it, and gives 3858.4 and 1.4 J mol~" for the best unbiased
estimate and standard error of {4H _),, the standard enth-
alpy of dissolution of sodium chloride in water at 25 °C,

Table 13 presents individual estimates and standard er-
rors derived from the respective data set biases and weights
from the model. The values arein good agreement with those
given by Parker* and indicate agreement of the dilution
enthalpies. The standard error estimates reflect the agree-
ment of the data set measurements between themselves and
with the whole regression model. The model shows that the
earlier? best value of 3883 J mol~! for AH  at 25 °C is signif-
icantly too high by 18 standard errors, and that value'®*? of
3820 J mol ! is significantly too low by — 28 standard er-
rors.

Table 14 presents the best unbiased estimates from the
model of AH ; and its standard error from O to 100 °C. The
estimates of the standard error remain relatively small at O
and 100 °C becanse of the good agreement within the model
between the heat of dilution and the heat capacity measure-

]85—-97

TABLE 13. Standard enthalpy of solution at 25 °C: Estimates
from individual data sets

AH?(25°C)/T mol

Data set This work Parker®

L,J+M 3855 2 3862 21
3858 33

D+B 3862 3

B 3873 6

B+B 3877 6 3883 13

WL 3878 11 3895 41

R4B 3888 19 3887 21

D+T 3830 22

TO+L 3895 24

C + VH({IH) 3832 28

C + VH(DH) 3828 31

C+C 3820 33 3824 42

Best

value 3858 14 3883 21

*Reference 4.

TABLE 14. Standard enthalpy of solution: Deviation of literature values

SAH */Tmol™*
Criss
t AH; se and Pitzer
/°C /3 mol~! Cobble® etal®
0 82104 8.3 - 267 — 235
5 7121.5 5.1 — 180
10 6166.5 3.1 — 166 — 154
15 5318.8 2.0 ~ 110
20 4555.8 1.5 — 105 - 67
25 3858.4 14 —38 — 40
30 3210.7 1.4 -~ 25
35 2599.8 1.5 - 34
40 2015.2 1.7 —20
45 1448.2 1.9 — 14
50 892.4 2.2 — 35
55 342.5 2.5 — 17
60 —205.6 2.8 —62
65 — 754.7 3.1 — 120
70 - 1307.3 3.5 - 100
75 —~ 1865.3 3.8 — 181
80 — 24304 4.0 — 152
85 - 3004.2 40 — 176
90 —3588.3 4.0 —219
95 — 4184.8 4.1 — 337
100 -~ 4796.0 4.8 — 300

COAH = AH (jyenyure — A’H:lhiswurk .
> Reference 92.
¢ Reference 12.

ments. Columns four and five show the deviations of litera-
ture values of AH ; from our regression model.

In column four, the deviations of the values of Criss and
Cobble®? are all negative, vary systematically with tempera-
ture, are large near 0 °C, decrease to a minimum at 45 °C,
thence increase in magnitude to 2 maximum at 95 °C. Over
the whole temperature range the mean deviation is — 134
J mol~! ( — 40 standard errors) and the root-mean-squared
deviation is 164 Jmol™"' (45 standard errors). Because of
these large and very significant deviations from the consen-
sus  of many other reliable calorimetric stud-
ies,POLIB-IB12L1Z2125 4 s concluded that the measure-
ments of Criss and Cobble” contain some systematic error.

In column five of Table 14, the deviations of the model
of Pitzer, Bradley, Rogers, and Peiper’? are entirely similar
to those of column four, and vary systematically from 0 to
100 °C with a mean deviation of — 118 ¥ mol™! ( — 34 stan-
dard errors) and root-mean-squared deviation of 148
J mol~* (37 standard errors). Similarity of the deviations in
columus five and four reflects their common origin, because
Pitzer et al.,"* between 0 and 100 °C, included only the heat
of solution measurements of Criss and Cobble.”> The most
recent model by Pitzer, Peiper, and Busey™® was heavily
based on the evaluated enthalpy data of Parker,* already
discussed.

4.5. Heat Capacity Data

In Table 15 are shown the best unbiased estimates from
our model of the partial molal heat capacity of aqueous sodi-
um chloride at infinite dilution C ,, together with its stan-
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Fasea 15 Standard heat capacity: Deviation of iterature values

5C2 /T mol K~

Criss Tanner Allred
t C,o se and and Desnoyers and Pitzer
/°C /Imol™'K! Cobble® Parker® Lamb*? etal® Woolley' etalf®
0 — 183.80 0.89 144 —-2.2
1.5 — 17427 0.78 —23
5 - 153.92 0.58 — 5.0 —-14
10 -~ 129.79 0.36 8.5 12 7.9
15 —110.58 0.23 5.1 0.3
20 — 95.53 0.16 8.1 -20 3.6
25 — 83.95 0.12 4.8 - 6.0 — 4,3 -~ 0.5 0.2 1.0
30 -~ 75.25 0.10 32 -~ 8.9 -1
35 — 68.89 0.09 - Q.3
40 —~ 64.43 0.10 0.4 -0.8 —~ 4.1
45 —61.48 0.1 - 3.4 —22
50 - 59.70 0.12 — 14 — 57
55 — 58.83 0.13
60 — 58.65 0.14 - 5.0 ~ 7.0
65 — 59.02 0.14 — 028
70 — 59.80 0.13 - 6.3 —83
75 - 60.94 0.12
80 —62.41 0.12 — 6.6 —10.1
85 — 64.20 0.15 - 0.3
90 — 66.35 0.22 -~ 5.7 - 11.9
100 — 72.06 0.4 —32 - 133
"5C;,2 = C;. 2 literature ™ C;.z this work * “Reference 110.

bReference 92.
“Reference 4.
dReference 112.

dard error between O and 100 °C. The small values of the
standard error given by the model reflect both the wealth of
modern heat capacity measurements®''3%5 petween 1.5
and 140 °C and the strongly linked effect of their substantial
agreement with the many accurate heat of dilution measure-
ments”>-** between 0.2 and 150.5 °C. Columns four to nine
list the deviations of the literature values®!'292110.112.125 ¢
C,, from our regression model.

Thedeviations in columnn four of the table, derived from
heat of solution values, vary significantly and systematical-
ly with temperature, are large and positive between 0 and
30°C (52 standard errors at 20 °C), decrease to zero near
45 °C, and become large and negative between 50 and 100 °C
{ — 56 standard errors at 80 °C). These deviations of C,
from the model are so large and so significant, with root-
mean-squared deviation of 6.6 J mol™' K™! (34 standard
errors), that we are forced to conclude that the original C'; ,
values® contain some systematic error.

The large deviations from — 8.9t05.1Tmol™' K~ 'in
columns five* and six''? reflect the lack of accuracy of the
older measurements of C, 4 at low molalities using batch-
calorimeters, together with the large uncertainty of long ex-
trapolations from high molalities to infinite dilution. The
considerably smaller deviations from -—-2.3 to 1.2
Jmol~! K~ in columns seven''® and eight'* indicate the
better precision of modern fiow microcalorimetry at low mo-
lalities and the more certain extrapolations to infinite dilu-
tion.

Column nine of Table 15 shows the deviations of those
C;, values calculated by Pitzer er al.'? The relative devia-
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fReference 125.
& Reference 12.

tions are significant and positive of 22 and 23 standard errors
at 10 and 20 °C, are negative and just significant of — 11
standard errors at 30 °C, increase to an extremum of — 85
standard errors at 80 °C, and thence decrease to - 30 stan-
dard errors at 100°C. Over the temperature range 0 to
100 °C the root-mean-squared deviation of those'? C, , val-
ues from the model is 7.5 J mol~! K1, corresponding to 44
standard errors.

The C, , values of Parker” at 25 “C agree with the model
only at high molality between 6.0 and 1.0m, show increasing
negative deviations between 1.0 and 0.1, and show an al-
most constant deviation of — 6 Jmol~! K~ (about — 50
standard errors) below 0.1m. The consensus of the modern
flow-calorimeter measurements’?%-19%106.109.110.125 make jt
probable that the C, , values of Parker at 25 °C are incorrect
below 0.1m. Corresponding deviations of the C, , values* at
15 °C are consistently positive and 4 t0 9 ¥ mol ™" K ™' (21 to
80 standard errors), and at 30 °C are consistently negative
and — 1t — 11 Jmol™'K~!{~—~ 10 to — 110 standard
errors). Since the model fits the measurements'®*'%> at 15
and 35 °C to better than 0.2 Y mol ~' K ', the tabulated val-
ues* of C, , at 15 and 30 °C are almost certainly in error.

4.6. Standard Gibbs Energy of Solution

The regression model gives - 9038.7 and 3.6 J mol ~!
for the best unbiased estimatc and standard error of (AG ),
the standard Gibbs cnergy change for crystalline sodium
chloride dissolution in water at 25 °C. The large estimate of
the standard error derives mainly from the uncertainty of the
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activity coefficient since the solubility uncertainty is smaller
by a factor of 3. Standard thermodynamic function changes
for salt dissolution at other temperatures are given in Table
34.

4.7. NBS Tables of Chemical Thermodynamic
Properties

The recently published'** NBS tables of chemical ther-
‘modynamic properties for sodium chloride at 25 °C provide
modern values for comparison with our model. The stan-
dard pactial molal heat capacity!3S deviates from our modcl
by - 6.0 Jmol™!K~! [ — 50 standard errors). The stan-
dard changes of Gibbs energy, enthalpy, and entropy for
sodium chloride dissolution'® deviate from our model esti-
mates in Table 34 by 44 J mol~' (12 standard errors), 25
Jmol~* (18 ‘standard errors), and 0.113 Jmol™*K~* (9
standard errors), respectively. The deviations exhibited by
the standadrd partial molal heat capacity, the standard enth-
alpy change for dissolution and by the enthalpies of dilution
are identical with those of Parker,* already discussed. For
the process of sodium chloride dissolution, the deviation of
the standard Gibbs energy change' relative to our model
arises mainly. from the deviation of the standard enthalpy
change® together with a large deviation from the difference
of the saturation activity cocflicient, for which the value of
Hamer and Wu® is t00 small. Numerically the 44 J mol ™"
deviation of the standard Gibbs energy change'® is com-
prised of (i) a 25 J mol ! deviation of the standard enthalpy
change,? (ii}a 16 J mol~! deviation from the différent activ-
ity coefficient® at saturation, and (i) a 3 J mol~" deviation
from the different saturation sotubility.®

5. Thermodynamic Property Estimates from
the Regression Model

5.1. Auxiliary Properties of Water

The boiling point and the vapor pressure of the solution,
given in Tables 18 and 21, respectively, were calculated from
the osmotic coefficient, the nonideality: of water vapor,'*®
and the vapor pressure of pure water. The vapor pressure of
water at temperatures up to 100 °C was calculated from Eq.
(15) of Wexler."® Above.100°C the water vapor pressure
was calculated from the equation of Osborne and Meyers'*°
using parameters from Bain.*”* Before substitution into this
equation, temperatures were converted to IPTS-48,

The specific heat of the solution and the partial molal
heat capacity of water, given in Tables 26 and 28, respective-
1y, were calculated from the model in conjunction with val-
ues for the heat capacity of pure water. The heat capacity of
water for temperatures up to 100 °C was derived from the
values of de Haas, quoted by Stimson.*? Temperatures were
converted to IPTS-68 and the heat capacity values were also
adjusted for the change of temperature scale. The resulting
specific heat values were fitted by a polynomial in relative
temperature variable d = (#;p1g.¢s — 25) to give the equation
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kg™ K™Y
= 4180.133 — 3.663 385 E — 01 d + 2303039 E — 0242

— 5.446535E —04d%+ 1.255068 E — 054 *
—1.942578E —07d°+ 1.793 303E — 09 d®
—7.007329E — 124’ (56)

for the specific heat of water up to 100 °C.

For temperatures above 100 °C, the heat capacity ot wa-
ter was derived from cnthalpy values betwéen 100 and
200 °C of Osborne; Stimson, and Ginnings,'*® and enthalpy
values at: 70, 80,.and 90°C of -Osborne, ‘Stimson, and
Fiock."? The enthalpy values were converted from interna-
tional to absolute joules and the temperatures were convert-
ed to IPTS-68. The resulting enthalpies were fitted by a po-
lynomial in d,-defined above, and the resulting enthalpy
equation was differentiated with respect to temperature to
give
c,(T kg™ K1) =4170.251 4 1.595 764 E — 01 d

+2.824 609 E — 03 d*

44,133 199 E—054d? (57)

for the specific heat of water at saturation pressure above

100°C.

5.2. Property Estimates for Sodium Chioride Brines

Model estimates and their standard errors for some
commonly used thermodynamic properties of brine are pre-
sented in Tables 16 to 32. Part A of these tables defines the
solution composition in molality units (mol NaCl/kg H,0),
part B in wt.% NaCl. The number of digits retained corre-
spunds with up (o twu siguificaul digits ou the standard e~
ror. The standard error reflects only the uncertainty propa-
gated from the deviations of the brine measurements from
the model. The corresponding thermodynamic properties of
the pure components water and sodium chloride are taken as
known and error free.

Tables 16 A and 16 B give the freezing point and its
standard error for sodium chloride solutions saturated with
air at atmospheric pressure: the freezing point of salt-free
water under the same conditions is taken as 0.000 °C. Freez-
ing temperatures are increased by 0.010 °C in the absence of
dissolved gas at water saturation pressure.

Tables'17 A and 17 B give the solubility of sodinm chlo-
ride and its standard error for air-saturated solutions at at-
mospheric pressure between 0 and 109 °C.,

Tables 18 A and 18 B give the boiling point and its
standard error for sodium chloride solutions at water satura-
tian pressures hetween 80 and 120 kPa. The maximum boil-
ing temperature and composition of the salt-saturated brines
are given and denoted SAT.

Tables 19-32 present model estimates and standard er-
rors for thermodynamic properties of sodium chloride solu-
tions under conditions of low pressure (water saturation
pressure to 101.325 kPa) over the temperature range 0—
110 °C. The table number, the thermodynamic property, and
symbol used in the text are listed as follows:

J. Phys. Chem. Ref. Data, Vol. 14, No. 2; 1985



518

E.C. W. CLARKE AND D. N. GLEW

Table Thermodynamic property, text symbol 31 partial molal relative heat capacity of water, J,
32 partial molal relative heat capacity of sodium chlo-
19 practical osmotic coefficient, ¢ ride, J,.
20 ionic mean molal activity coefficient, ¥
21 water saturation vapor pressure of brine, p,
22 apparent molal relative enthalpy of sodium chlo- The integral heat of dilution of sodium chloride brine to
ride, L, infinite dilution, 4 H,{m—0), has the opposite sign but the
23 partial molal relative enthalpy of water, L, same magnitude as the apparent molal relative enthalpy giv-
24 partial molal relative enthalpy of sodium chloride,  en in Table 22.
L, The deviations with temperature of the standard ther-
25 integral heat of solution of sodium chloride, AH, modynamic functions for aqueous sodium chloride from
26 specific heat of brine (per kg solution) their values at reference temperature 25°C [G — (G3),,
27 apparent molal heat capacity of sodium chioride,  H3 —(H3)e, C,; —(C}2)e, and S, —(S3)e ] are present-
Cos ed in Table 33
28 partial molal heat capacity of water, C,, The standard thermodynamic function changes for dis-
29 artial molal heat capacity of sodium chloride, C, solution of crystalline sodium chioride in water
P2
30 apparent molal relative heat capacity of sodium [G5—G., H, —H,.C,,—C,,andS; —S.] and their
chloride, C, 4 — €, errors at temperatures up to 110 °C are given in Table 34.
TABLE 16 A FREEZINC MOINT OF SODIUM CHILORIDE SOLUTION TABLE 16 0 FRCCZING FOINT OF 30DIUM CHLORIDE SOLUTION
MOLALITY F.P. STD. ERRCR WEIGHT % F.P. STD. ERROR
DEG C DEG €
©.0010C0O -Q.00367¢6 Q. 000000 U. 190000 ~0.06 1223 ©.000Q00 |
.002060 -0.007320 0.000000 0.200600 -0.121163 2.000003
0.005000 -0.018156 0.0000C0 ©.30C000 -0. 180877 0.000005
0.010000 ~0.036019 0.000000 0. 400000 -0.239696 0.000009
0.020000 -0.071316 ©0.000001 500000 -0.298640 0.000012
0. 050000 -0.175458 0.000005 0.600000 -0.357479 0.000016
©. 1000C0 -0.346324 ©0.000015 0. 700000 -0.416264 0.000012
0. 200060 -0.684023 ©.000036 0.800000 -0.475028 0.000023
0. 300000 -4.018652 0.0000%7 0. 900000 -0.933798 0.000027
0. 400000 -1.354688 0.000078 1.000000 -0.592594 0.000031
0. 500000 -1.68986 Q.C0010 1.20C000 -0.710326 0.000038
0.600000 -2.02563 0.00013 1. 400000 -0.828320 0.000045
0.700000 -2.36239 0.00017 1.600000 -0.946648 0.000052
0.800000 -2.70043 0.00021 1.800000 -1.0653€2 0.Q00060
©.98000C0 -3.04005 0.0002% 2.000000 -1.184507 0.000067
1.000000 -3.38148 0.00030 200000 -1.484478 0.000087
1.200000 -4.07075 0.00040 3.000000 -1.78782 0.00011
1.400000 -4.76995 Q.00051 3.500000 -2.09480 0.00014
1.500000 -5.12376 0.C0058 4.000000 ~2.40608 0.00018
1.600000 -5.48060 0.00066 4.50C000 -2.7216¢ 0.00021
1.800000 ~-6.20406 0.00084 5.00C000 ~-3.04197 0.00025
2.0000C0 -6.9415 0.0011 6.00C000 -3.6980C2 0.00034
2.200000 -7.6942 0.0013 7. 000000 -4.37676 0.00044
2.400000 -8.4629 0.0015 8.000000 -5.08076 0.00057
2.500000 ~8.8536 0.0017 €. 000000 -5.81271 Q.00074
2.600000 -9.2487 0.0018 10000000 -6.57538 0.00095
2.800000 -10.0523 0.0021 11.000000 -7.3717 . 0.0012
3.000000 -10.8746 0.0024 12.000000 -8.2046 0.0015
3.2000C0 ~13.71814 Q.0027 13.00C000 ~-8.0774 0.0017
3. 100000 -12.6777 0.0021 11, 0C0000 -6.0033 o 0020
3.500000 ~13.0162 0.0033 15.00000C 10,9559 0.0024
3.600000 -13.4600 0.0036 1€.000000 -11.9690 0.0028
3.800000 -14.9635 0.0042 17..000000 -13.0366 0.0033
4.000000 -15.2890 0.0049 18.000000 -14.1630 0 0040
4.2000C0 ~16.2371 ©.00%8 19. 000000 ~-15. 3528 0 QD0
4. 400000 ~17.2064 0.O06s 20 .000000 16,040 OG22
4.500000 -17.7030 0.0074 21.06000C -17.9448 ¢ 0077
4,600000 ~18.2037 0.0081 22060000 - 18,3589 ¢ 0087
4.800000 -19.2239 0.0095 23.00000C -20.862 6062
5. 000000 -20.270 0.011 24.0COD00 S IRE
5.200000 < -21.0
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TABLE 17 A SOLUBILITY OF SODIUM CHLORIDE IN WATER
TEMP. SOLUBILITY S.E. TEMP, SOLUBILITY §.E.
DEG C MOL/KG DEG C MOL/KG
0.000 6.0959 0.0018 55.000 5.3066 0.0015
1.000 6.0963 0.0018 56 .000 5.3134 0.0015
2.000 6.0968 0.0018 57.000 5.3202 0.0015
3.000 6.0974 0 .0017 58.000 §.3271 0.0016
4.000 €.0983 0 0017 59.000 6.3341 ©0.0016
5.000 6.0992 0.0016 60.000 6.3412 0.0016
6.000 €6.1003 ©0.0016 61.000 5.3484 0.0016
7.000 6.1016 0.0C16 62.000 6.3556 0.0017
8.000 6.1029 0.0016 63.000 §.3629 0.0017
9.000 6.1045 0.0016 64.000 6.3703 0.0017
10.000 6.1062 0.0016 65.000 '$.3778 0.0018
11.000 6.1080 ©0.0015 66.000 6§.3854 ©0.0018
12.000 6.1089 0.0015 67.000 6.3930 0.0018
13.000 6.1121  0.0015 68.000 §.4007 0.0018
14.000 6.1143  0.0015 69.000 6.4084 0.0018
15.000 6.1167 0.0015 70.000 §.4163 0.0020
16.000 6.1192 0.0015 71.000 6.4242 0.0020
17.000 6.1218  0.0015 72.000 6.4322 0.0020
18.000 6.1246 0.0015 73.000 6.4402 0.0021
19.000 6.1275 0.0015 74.000 6.4483 0.0021
20.000 6.1305 0.0015 75.000 6.4565 0.0022
21.000 6.1337 0.0015 76.000 6.4648 0.0022
22.000 6.1370 0.0015 77.000 6.4731 0.0023
23.000 6.1404  0.0015 78.000 6.4815  0.0023
24.000 6.1439  0.0015 79.000 6.4899 0.0024
25.000 6.1476  0.0015 80.000 6.4984 0.0025
26.000 6.1513  0.0015 81.000 6.5070 0.0025
27 .000 6.1552 0.0015 82.000 6.5156 0.0026
28.000 6.1592 0.0015 83.000 §.5243 0.0026
29.000 6.1634 0.0015 84.000 6.5331 0.0027
30.000 6.1676 0.0015 85.000 6.5419  0.0027
31.000 6.1719  0.0015 86.000 6.5507 0.0028
32.000 6.1764  0.0015 87.000 6.5597 0.0029
33.000 6.1810 0.0015 88.000 6.5686 0.0029
34.000 6.1856 0.0014 89.000 6.5777 0.0030
35.000 6.1904 0.0014 90.000 6.5867 0.0031
36.000 6.1953 0.0014 91.000 §.5959 ©0.0031
37.000 6.2003 0.0014 92.000 6.6051 0.0032
38.000 6.2054 0.0014 93.000 6.6143 0.0033
39.000 6.2106 0.0014 94.000 6.6236 (0.0033
40.000 6.2159 0.0014 95.000 6.6329 0.0034
41.000 6.2213 0.0014 96.000 6.6423 0.0035
42.000 6.2268 0.0014 97.000 6.6517 0.0036
43.000 6.2324 0.0014 98.000 6.6612 0.0036
44.000 6.2380 0.0014 99.000 €.6707 0.0037
45.000 6.2438 0.0014 100.000 6.6803 0©.0038
46.000 6.2497 0.0014 101.000 €£.6898 0.0038
47.000 6.2557 0.0014 102.000 6.6995 0.0040
48.000 6.2617 0.0014 103.000 €.7092 0.0041
49,000 6.2679 ©.0014 104.000 €.7189  0.0042
50.000 6.2741 ©.0014 105.000 €.7286 0.0043
51.000 6.2804 0.0014 106 .000 6.7384 0.0044
52.000 6.2869 0.0015 107.000 €.7483 0.0045
53.000 6.2934 0.0015 108.000 €.7581 0.0046
54.000 6.2999 0.0015 109.000 €.7680 0.0047

TABLE 17 B SOLUBILITY OF SODIUM CHLORIDE IN WATER

TEMP. SOLUBILITY S.E. TEMP, SOLUBILITY S.E.
DEG C % NACL DEG C % NACL

0.000 26.2680 0.0110 55.000 26.9314 0.0088
1.000 26.2691 0.0106 §6.000 26.9524 ©.0089
2.000 26.2707 0.0103 57.000 26.9738 0.0090
3.000 26.2728 0.0100 58.000 26.9953 0.0091
4.000 26.2754 C.C097 59.000 27.0171 0.0093
5.000 26.2784 G.0096 60.000 27.0392 ©.0094
6.000 26.2819 0.0094 61.000 27.0615 0.0096
7.000 26.2858 0.0093 62 .000 27.0840 0.0097
8.000 26.2903 0.0092 63.000 27.1067 0.0099
9.000 26 .2951 G.0091 64 .000 27.1297 0.0101
10.000 26.3005 0.0091 65 . 000 27.1528 0.0103
11.000 26.3063 0.0090 66 .000 27.1762 0.0105
12.000 26.3125 0.0080 67 .000 27.1999 0.0107
13.000 26.3192 0.0090 68.000 27.2237 0.0110
14.000 26.3263 0.0088 69.000 27.2477 c.0112
15.000 26.3338 0.0089 70.000 27.2720 0.0114
16.000 26,3418 C.0089 71.000 27.2964 0.0117
17.000 26 .3502 0.0089 72.000 27.3214 0.0120
18.000 26.3520 0.0089 73.000 27.3459 0.0122
18.000 26.3682 0.0089 74 .000 27.3709 0.0125
20.000 26.3778 ©.0088 75.000 27.3962 0.0128
21.000 26.3878 0.0088 76 .000 27.4216 0.0131
22.000 26.3982 ¢.0088 77.00¢ 27.4472 0.0134
23.000 26.4080 0.0088 78.000 27.4729 0.0137
24 .000 26.4201 0.0088 79.000 27.4989 0.0140
25.000 26.4317 0.0087 80.000 27.5250 0.0143
26 .000 26.4436 0.0087 81.000 27.5513 0.0146
27 .000 26.4558 0.0087 82.000 27.5778 0.0150
28.000 26.4686 0.0087 83.000 27.6044 0.0153
28.000 26.4816 0.0086 84 .000 27.6312 C.0157
30.000 26.4950 0.0086 85.000 27.6581 0.0160
31.000 26.5087 0.0086 86 .000 27.6852 0.0164
32.000 26.5228 0.0085 87.000 27.7125 0.0167
33.000 26.5372 0.0085 88.000 27.7398 0.0171
34.000 26.5519 ©.0085 89.000 27.7674 0.0175
35.000 26.5670 0.0084 80.000 27.7951 0.0179
36.000 26.5824 0.0084 91.000 27.8229 0.0183
37.000 26.5981 0.0084 92.000 27.8509 0.0187
38.000 26.6141 0.0084 93.000 27.8790 0.0191
39.000 26.6305 0.0083 94 .000 27.9072 0.01985
40.000 26.6471 0.0083 95.000 27.9355 0.0199
41.000Q 26.6641 0.0083 96.000 27.9640 ©.0204
42.000 26.6813 0.0083 87.000 27.9925 0.0208
43.000 26 .6989 0.0083 88 .000 28.0212 0.0213
44 .000 26.7168 ©0.0083 99.000 28.0500 ©.0217
45.000 26.7349 0.0083 100.000 28.0789 ©.0222
46 .000 26.7533 0.0083 101.000 28.1079 ©.0227
47 .000 26.7720 0.0083 102.000 28.1370 0.0233
48.000 26.7810 0.0083 103.000 28. 1662 ©.0238
49.000 26.8103 0.0084 104 .000 28.1955 0.0243
50.000 26.8298 0.0084 105 .000 28.2249 0.0249
51.000 26.8496 0.0085 106 .000 28.2543 0.0255
52.000 26.8696 0.0085 107 . 000 28.2839 0.0261
53.000 26.8900 0.0086 108.000 28.3135 G.0267
54,000 26.9105 0.0087 109.000 28.3432 0.0274
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TABLE 18 A BOILING POINT OF SODIUM CHLORIDE SOLUTION, (DEG C}

P = 80.000 KPA P = 90.000 KPA P = 100.000 KPA P = 110.000 KPA P = 120.000 KPA

MOLALITY B.P. S.E. B.P. S.E. B.P. S.E. B.P. S.E. B.P. S.E.
0.000 83.510 0.000 86.712 0.000 99.632 0.000 102.318 0.000 104.810 0.000
0.001 93.511 0.000 96.713 0.000 99.633 0.000 102.319 0.000 104.811 0.000
©.002 93.512 0.000 86.714 0.000 99.634 0.000 102.320 0.000 104.812 0,000
0.005 83.51% 0.000 86.717 0.000 99.637 0.000 102.323 0.000 104.815 0.000
0.010 93.512 0.000 96.722 0.000 99.641 0.000 102.328 0.000 t04.820 0.000
0.020 93.529 0.000 96.73t 0.000 99.651 0.000 102.338 0.000 104.830 0.000
0.050 93.556 0.000 86.759 0.000 99.679 0.000 102.367 0.000 104.860 0.000
Q. 100 238.€01 ©.000 96.80% 0.000 99.726 0.000 102.414 ©.000 104.908 0©.000
0.200 93.690 0.000 96.896 0©.000 89.819 0.000 102.508 0©.000 105.003 0.000
0.300 83.779 0.000 96.987 0©.000 99.912 0.000 102.603  ©.000 105.008 0.000
0.400 93.870 0.000 97.079 0.000 100.005 ©Q,000 102.698 0.000 105.19¢ ©.000
0.500 893.961 0.000 87.172 0.000 100.100 ©.000 102.794 0.000 106.293 0.000
©.800 94.053 0.000 97.266 0.000 100.196 0.000 102.892 0.000 105.392 0.0C00
0.700 94.146 0.000 87.361 0.000 100.292 0.000 102.890 0.000 105.492 0.000
0.800 94.241 0.000 97.458 0.000 100.390 0.000 103.090 ©.000 105.593 0.000
0.800 94.336 0.000 97.555 0.000 100.490 0.000 103.180 0.000 105.695 0.000
1.000 94.433 0.000 87.654 0.000 100.580 0.00C 103.292 0.000 105.799 0.000
1.200 94.630 0.000 97.855 0.000 100.794 0.000 103.500 ©.000 106.009 0.000
1.400 94.832 0.000 98.061 ©.000 101.004 0.000 103.713 0.000 106.225 0.00C
1.500 94.935 0.000 88.165 0.000 i01.111  0.000 103.821 0.0C0 106.335 0.000
1.600 95.039 0.000 98.272 0.000 101.218 0.000 103.931 0.000 106.446¢ 0.000
1.800 95.251 0.000 98.488 0.000 101.439 0.000 104.154 ©.000 106.673 0.000
2.000 95.469 0.000 98.709 ©.000 101.664 0.000 104.383 0©.000 106.8C5 0.000
2.200 95.691 0.000 98.836 0©.000 101.894 0.000 104.617 0.000 107.142 0.000
2.400 95.919 0.000 89.168 ©.000 102.130 0.00C 104 .856 0©.000 107.385 0.000
2.500 96.034 0.000 89.286 ©.000 102.250 0.000 104.878 ©.000 107.508 0.000
2.600 96.151 0.000 89.405 0©.000 102.371 0.001 105.100 ©.001 107.632 0.001
2.800 86.389 0.001 99.647 ©.00% 102.617 0.001 105.35C ©.001 107.885 0.001
3.000C 86.632 0.001 99.894 ©.00t 102.868 0.00t 105.605 0.001 108.143 0.001
3.200 26.87¢ 0.001 100. 146 ©.001 103.124 ©.QO1 105.864 0.Q01 108.406 ©.001
3.400 97.132 0.001 100.403 0.001 103.385 ©.001 106.129 0,00t 108.674 0.001
3.500 97.260 0.001 100.533 0.001 103.517 0©.001 106.263 0.001 108.810 0.001
3.600 97.389 0.001 100.664 0.001 103.650 0.001 106.398 0.001 108.847 0.001
3.800 97.651 0.001 100.831 0.001 103.820 0.001 106.672 ©.001 109.224 0.001
4.000 97.917 0.001 101.201  0.001 104.185 0.001 106.950 0.001 109.505 0.001
4.200 98.188 0.001 101.477 C.00A 104.474 0.001 107.233 0.001 109.781  0.001
4.400. 98.463 0.001 101.756 ©.001 104.758 0.001 107 .520 0.002 110.082 0.002
4.500 98.602 0.002 101.887 0.002 104.901 0.002 107.665 (.002 110.228 0.002
4.600 88.742 0.002 102.039 0.002 105.045 0.002 i07.811 0.002 110.376 0Q.002
4.800 89.0256 0.002 102.327 0.002 105.336 0.002 108. 106 0.002 110.674 0.002
T.000 99.312 0©.002 102.618 0.902 105.8631  ©.002 108 .404 ©0.002 110.975 ©.002
$.200 99.603 0.002 102.9412 0.002 105.930 0.002 108.706 0.002 111.280 0.003
5.400 99.896 0.002 103.210 0.003 106.231 0.003 108.011 0.003 111.588 0.003
5.500 100.045 ©.003 103.361 0.003 106.383 0.003 108.165 0.003 tt1.744 0.003
5.600 100.183 0.003 103.512 0.003 106.536 0.003 109.319 0.003 111.9CO0 0.003
$.800 100.493 0.003 103.816 0.003 106.844 0.003 109.631 0©.003 112.214 0.003
6.000 100.796 0.003 104.123 0©.003 107.155 ©0.003 109.844 0.003 112.531 0.003
6.200 101.102 0.003 104.432 0.003 107.468 0.004 110.261 0©.004 112.851 0.004
€.400 101.409 0.004 104.744 0.004 107.783 0.004 110.580 0.004 113.173 0.004
6.500 101.564 ©0.005 104.800 0.005 107.942 0.005 110.740 0.005 113.334 0.005
6.600 101.718 0.005 105.058 0.005 108. 101 0.005 110.800 0.005 113.496 0.006
€.800 113.822 0.007

SAT 6.698 101.872 0.006

SAT 6.731 105.265 0©.006

SAT 6.762 108.358 0.007

SAT 6.790C 111.207 0.007

CAT 6.816G 113.843 ©.008
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TABLE 18 A (CONT.)} BOILING POINT OF SODIUM CHLORIDE SOLUTION, (DEG C)
P = 86.000 KPA P = 98.000 KPA P = 101.325 KPA P = 102.000 KPA P = 104.000 KFA
MOLALITY B.P. S.E. B.F. S.E. B.P. S.E. B.P. S.E. B.P. S.E.
0.000 88.494 0.000 99.068 0.000 100.000 ©0.000 100.186 0.000 100.732 0.000
0.001 88.485 0.000 99.068 0.000 100.001  0.000 100.187 0.000 100.733 0.000
Q.0Q2 98.496 ©.000Q 99.070 ©.000 100.002 ©,CQ00 100 . 188 ©.000 100.734  ©.Q000
0.005 98.499 0.000 99.073 0.000 100.005 0.000 100. 191  0.000 100.737 0.000
0.010 98.504 0.000 99.078 0.000 100.010 0.000 100.196 0.000 100.742  0.000
0.020 98.514 0.000 89.087 0.000 100.020 0.000 100.206  (G.000 100.751  0.000
0.050 98.542 ©0.000 99. 115 0.000 100.048  0.000 100.234 0.000 100.780 0.000
0.100 98 .588 0.0Q00 99.162 0.000 100.095 0.000 100.281 G.000 100.827 0.000
0.200 98.680 0.000 99.254 0.000 100.187 0.000 100.374 ©.000 100.220 0.000
0.300 98.772 0.000 89.347 0.000 100.2381  0.000 100.487 ©.000 101.014  0.000
0.400 88.865 0.000 98.440 0.000 100.374 0.000 100.56t ©.000 101.108 0.000
0.500 ©8.959 0.000 89.534 0.000 100.469  0.000 100.8686 ©.000 101.203 0.000
a._600 89 0%4 0O 000 Q9 630 0O 000 100 RE5 0O 00O 100,752  ©.000 101 200 0O 000
0.700 2g.181 0.000 98.726 0.000 100.662  0.000 100.849 C€.000 101.387 0.000
0.800 99.248 0.000 99.824 0.000 100.760 0.000 100.848 C.000 101.496 0.000
0.900 99.346 0.000 99.823 0.000 100.860 0.000 101.047 ©.000 101.88¢ 0.000
1.000 98.446 ©.000 100.023 0.000 100.960 0.000 101.148 ©.000 101.€97 0.000
1.200 89.648 0.000 100.227 0.000 101.165 0.000 101.353 C.000 101.202 0.000
1.400 99.857 0.000 100.435 0.000 101.375 0.000 101.563 0.000 102. 113 0.000
1.500 89.963 0.000 100.542 0.000 101.482 0.000 101.670 €.000 102.221 0,000
1.600 100.070 0.000 100.649  0.000 101.581  0.000 101.778 ©.000 102.328 0.000
1.800 100.289 0.000 100.869 0.000 101.811  0.000 101.988 C.000 102.551 0.000
2.000 100.513  0.000 101.093 0.000 102.037 0.000 102.225 0©.000 102.777 0.000
2.200 100.742  0.000 101.323  0.000 102.268 0.000 102.4%6 0.000 103.008 0.000
2.400 100.876  0.000 101.558 0.000 102.504 0.000 102.683 0.000 103.246 0.000
2.500 101.095 0.000 101.677 0.000 102.624 0.000 102.813 0.000 103.367 0.000
2.8600 101.215 0.00t 101.788 0.001 102.745 0.001 102.934 0.001 103.488 0.001
2.800 101.460 ©.001 102.043 0.001 102.891 Q.00 103.181 0.001 103.736 0.00t1
3.000 101.709 0.001 102.293 0.00t1 103.243 0.001 103.433 0.0014 103.989 0.001
3.200 101.864 0.001 102.548 0.001 103.500 0.001 103.689 0.00t 104.246 0.001
3.400 102.223 0.001 102.809 0.001 103.761 0.001 103.951 0.00t 104.508 0.00t
3.500 102.354 0.001 102.840 0.001 103.893 0.001 104.084 0.001 104.64% 0.001
3.8600 102.487 0.001 103.073  0.001 104.027 0.001 104.217  0.001 104.776 0.001
3.800 102.786¢ ©.00H1 102.2343 0O.001 101.298 ©.001 101.1488 ©0.001 105.0147 0.001
4.000 103.028 0.001 103.617 0.001 104.573 0.001 104.764 0.001 105.323 0.001
4.200 103.306 0.001 103.895 0.001 104.853 0.001 105.044  0.001 105.604 0.001
4.400 103.588 0©.001 104.178 0.001 105.138 0.001 105.328 0.001 105.889 0.002
4.500 103.731 0.002 104.321 0.002 105.28C 0.002 105.471 0.002 106.033 0.002
4.600 103.874 0.002 104.464 0.002 105.424 0.002 105.616 ©.002 106.178 0.002
4,800 i04.1€4 0.002 104.758 0.002 105.716  0.002 105.908 0.002 106.470 0.002
5.000 104.457 0.002 105.048 0.002 106.011 0.002 106.204 0.002 106.767 0.002
5.200 104.7%4  C.002 105.347 0.002 106.310 0.002 106.503 0©.002 107.067 0.002
5,400 105.054 0.003 105.648 0.003 106.613 0.003 106.805 0.003 107.370 ©0.003
5,500 105.206 0.007 105.800 0.003 106.765 0.003 106.958 0.003 107.%23 0.003
5.600 105.358 0.002 105.952 0.003 106.918 0.003 107.111 0.003 107.676 0.003
5.800 105.664 0.003 106.259 0.003 107.226 0.003 107.419 0.003 107.985 0.003
6.000 105.873 0.003 106.569 0.003 107.537 0.003 107.731 0.003 108.297 0.003
6.200 106.285 0.004 106.881 0.004 107.851 0.004 108.044 0.004 108.612 0.004
6.400 106.599 0.004 107.196 0.004 108. 167 0.004 108.360 0.004 108.828 0.004
6.500 106.757 0.005 107.3%4 0,005 108.32% 0.00%5 108.518 0.00% 109.088 0.005
6.600 106.915 0.005 107.513 0.005 108.484 0.00% 108.679 0.005 109.247 0©.005
6.750 107.153 0.007
6.756 107.761 ©0.007
6.766 108.748 0.007
6.767 108.94G6  0.007
6.773 109.525 0.007
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P = BO.OCO KPA P = 90.000 KPA P = 100.000 KPA P = 110.000 KPA P = 120.000 KPA
WEIGHY % B.P. S.E. B.P. S.E. B.P. S.E. B.P. S.E. B.P. S.E.
0.000 93.510 C€.000 86.712 0©.000 98.632 0.000 i02.318 0.000 104.810 0.000
0.100 93.526 C.0Q00 896.729 0.000 99.648 0.000 102.335 0.000 104 .827 0.000
0.200 93.542 C.000 86.74%5 0©.000 99.665 0.000 102.352 0.000 104.844 ©.000
0.300 93.557 C.000 86.761 0.000 99.681 0.000 i02.368 0.200 104.861 0.000
0.400 93.573 C€.000 96.776 0.000 899.697 0.000 102.385 0.200 104.878 0.000
0.500 93.588 (€.000 96.792 0©.000 98.713 0.000 102.401 0.000 104.894 ©.000
0.600 93.804 C.000 86.808 0©.000 99.729 0.000 102.417 0.200 104.911 0©.000
0.700 93.619 <C.000 96.824 0.000 98.745 0.000 102.434 0.000 104.927 ©.000
0.800 93.635 C.000 86.840 0.000 99.761 0.000 102.450 0.200 104.944 0.000
0.900 93.650 <C.000 86.855 0.000 98.777 0.000 102.466 0.200 104.961 ©.000
1.000 93.666 (C€.000 86.871 0.000 98.783 0.000 102.483 0.000 104.977 ©.000
1.200 93.687 (.000 86.803 0©.000 99.826 0.000 102.516 0.200 105.011 0©.00Q0
1.400 93.728 ¢.000 896.935 ©.000 98.858 0©.000 102.548 0.000 105.044 0.000
1.600 83.760 <C€.000 86.967 0.000 99.891 0.000 102.582 0.300 105.078 ©.000
1.800 93.792 <¢€.000 97.000 0.000 99.924 0.000 102.616 0.200 i05.112 ©.000
2.000 93.824 C.000 97.032 0.000 99.958 0.000 102.650 0.000 105.147 ©.000
2.500 893.905 C.000 97.115 ©.000 100.042 0.000 102.735 0.200 105.233 ©.000
3.000 93.988 C.000 97.200 0.000 10G.128 0.000 102.823 0.000 105.322 ©0.000
3.500 94 .072 C€.000 27.286 0.000 100.215 0.000 {02.912 0.200 105.413 ©0.000
4.000 94.1%9 <C€.000 97.374 0.000 100.305 ©0.000 103.003 0.200 105.505 0©.000
4.500 94.247 <C£.000 97.464 0.000 100.397 0.000 103.096 0.000 106.599 ©.000
5.000 94.337 C.000 897.556 0.000 100.490C ©0.000 103. 181 0.200 105.696 0.000
6.000 94.523 C€.000 g7.746 0.000 100.683 0.000 103.387 ©.000 105.895 ©.000
7.000 94.718 C.000 97.945 ©.000 10¢.886 ©0.000 103.593 0.200 106.104 0.000
8.000 94.922 C.000 88.153 0.000 101.098 0.000 103.808 0.200 106.322 0.000
9.000 95.136 (.000 98.371 0.000 101.319 0.000 104.033 0.200 106.550 ©0.000
10.000 95.361 <C.000 98.598 0©.000 101.552 0.000 104.269 0.200 106.790 0.000
11.000 95.596 C€.000 98.839 0.000 101.795 0.000 104.517 0.200 107.040 0.000
12.000 95.842 C€.000 99.090 0©.000 102.051 0.000 104.776 0.200 107.303 ©.000
13.000 96.101 C.000 89.353 0.000 102.318 0.000 105.047 0.000 107.578 0.001
14.000 96.372 C€.001 99.628 0.001% 102.598 0.001 105.332 0.201 107 .867 ©.001
15.000 96.656 C.001 99.918 0.001 102.8%2 0.001 105.630 0.001 108.169 0.001
16.000 96.954 C.001 100.221 0.001 103.200 0.001 105.842 0.00f1 108.485 0.001
17.000 97.266 C.001 100.539 0©.001 103.523 0.001 106.269 0.00t 108.816 0.001
18.000 97.593 (C.001 100.872 0.001 103.861 0.001 106.611 0.201 109.162 0.00%
19.000 97.9836 C.001 101.220 0.00t4 104.214 0.001 106.870 0.001 109.525 ©.001
20.000 98.295 C.0CH 101.585 0.001 104.584 0.001 107.344 0.001 109.904 0.001
21.000 98.670 €.002 101.966 (.002 104.970 0.002 107.735 0.002 110.300 0.002
22.000 99.063 C.002 102.364 0.002 i05.374 0.002 108. 144 0.002 110.713 0.002
23.000 £9.473 C.002 162.781 0.002 105.796 0.002 108.571 0.202 111.144 0.002
24 .000 899.801 C.002 103.215 0.003 106.236 0.003 109.016 0.203 111.594 0.003
25.000 100.348 C.003 103.669 (.003 106.695 0.003 109.480 0.003 112.063 0.003
26.000 100.814 C.003 104.141 0.003 107.173 0.003 1098.863 0.003 112.550 ©.003
27.000 101.299 C.004 104.632 ©.004 107.670 0.004 110.466 0.004 113.058 0.004
28.000 101.804 <C.006 105.143 0.006 108.187 0.006 110.888 0.006 113.585 0©.0086
SAT 28.133 101.872 C.006
SAT 28.233 105.265 0.006
SAT 28.324 108.359 0.007
SAT 28.409 111.207 0.007
SAT 28.488 113.849 0.008
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TABLE ‘8 B (CONT.) BOILING POINT OF SODIUM CHLORIDE SOLUTION, (DEG C)

P = 96.000 KPA P = 98.000 KPA P = {101.325 KPA P = 102.000 KPA P = 104.000 KPA
WEIGHT % B.P. S.E. B.P. S.E. B.P. S.E. B.P. S.E. B.P. S.E.
0.000 98.494 0.000 99.068 0.000 100.000 0.000 100.186 0.000 100.732 0.000
0.100 98.511 ¢.000 89.084 ©.000 100.017 0.000 100.203 0.000 100.749 ©.000
0.200 98.527 ¢.000 99.10% 0.000 100.033 0.000 100.218 0.000 100.765 ©.000
0.300 €8.643 0.000 29 _117 0.000 100.048 0©.000 100.236 0.000 100.781 0.000
0.400 98.558 0.000 89.133 0.000 100.065 0.000 100.252 0.000 100.798 ©.000
0.500 98.575 ©.000 99.149 0.000 100.082 0.000 100.268 0.000 100.814 ©.00C0
0.600 €8.%591 0.000 99. 165 0.000 100.088 ©.000 100.284 0.000 100.830 ©.000
0.700 €8.607 0.000 89.181 (0.000 100.114 0.000 100.300 0.000 100.846 0.000
0.800 $8.623 0.000 98.197 0C.000 100.130 0.000 100.316 0.000 100.862 0.000
0.900 €8.639 0.000 99.213 0.000 100. 146 0.000 100.332 0.000 100.879 Q.000
1.000 €8.6585 0.000 98.228 0.000 100.162 0.000 100.349 0.0500 100.895 0.000
1.200 €8.687 0.000 88.261 0.000 100. 195 0.000 100.381 0.000 100.927 0.000
1.400 €8.720 0.000 88.294 0.000 100.227 ©.000 100.414 0.000 100.960 0.000
1.600 €8.752 0.000 88.326 0.000 100.260 0.000 100.447 0.000 100.993 0.000
1.800 £€8.785 (0.000 88.358 0.000 100.293 ©.000 100.480 0.000 101.026 0.000
2.000 €8.818 0.000 $9.383 0.000 100.327 0.000 100.513 0.000 101.060 ©.C00
2.500 €8.902 ¢.000 88.477 0.000 100.411 0.000 100.598 ©0.000 101.145 0.000
3.000 €8.987 ©.000 88.562 0.000 100.497 0.000 100.684 0.000 101.231 0.000
3.500 €8.074 (.000 98.650 0.000 100.585 0.000 100.772 0.000 101.320 0.000
4.000 €9.163 {.000 99.738% 0.000 100.675 0.000 100.862 0.000 101.410 0.000
4.500 €9.254 0.000 89.830 0.000 100.767 0.000 100.854 0.000 101.502 ©.000
5.000 €98.347 ¢.000 98.923 0.000 100.860 0.000 101.048 ©0.000 101.596 ©.000
6.000 €9.539 0.000 100. 116 0.000 101.054 0.000 101.242 0.0200 101.781 0.000
7.000 €9.740 ©.000 100.318 0©.000 101.257 0.000 101.445 0.000 101.984 0.000
8.000 €9.950 <¢.000 100.52¢ 0©.000 101.463 0.000 101.657 0.000 102.208 0.000
9.000 1€0. 171 ¢.000 100.750 ©.000 101.692 0.000 101.880 0.000 102.43t 0.000
10.000 1€0.402 ¢.000 100.982 0.000 101.924 0.000 i02.113 0.000 102.665 0©.000
11.000 100.643 0.0C0 101.224 0.000 102.168 0.000 102.357 0.000 102.810 0©0.000
12.000 1C0.897 0.000 101.4792 0.000 102.424 0.000 102.613 0.000 103.167 0.000
13.000 101.163 €.000 101.745 ©0.000 102.692 0.000 102.882 0.000 103.436 0.000
14.000 1C01.442 ¢.001 102.025 0.001 102.973 0.001 103.163 0.001 103.718 .00t
15.000 101.734 0.001 102.318 0.001 103.268 0.001% 103.458 0.001 104.013 0.001
16.000 1C2.040C ¢.001 102.625 0.001 103.576 0.00t 103.766 0.001 104.323 0.001
17.000 102.360 ¢.001 102.947 0©.001 103.899 0.001 104.090 0.001 104.648 0.001
18 .000 1€2.696 ¢.001 103.283 0©.001 104.238 0.001 104.428 0.001 104.987 0.001
19.000 103.048 (.001 103.636 0.00t 104.592 0.001 104.783 0.001 105.342 ©.001
20.000 1C3.415 C.001 104.005 0.001 104.962 0.001 105. 154 0.001 105.714 0©.001
21.000 163.800 ¢€.002 104.390 0©.002 105.350 0.002 105.541 0.002 106.103 ©.002
22.000 1€4.202 ¢.002 104.793 0.002 105.754 0.002 106.946 0.002 106.509 ©.002
23.000 1€4.622 ¢.002 105.214 G.002 106.177 0.002 106.369 0.002 106.933 0.002
24,000 1C5.060 ¢€.003 105.653 0.003 106.618 0.003 106.810 0.003 107.375 ©.003
25.000 1C5.516 (€.003 106 . 111 0.003 107.077 0©.003 107.270 0.003 107.836 0.003
26.000 1€5.992 (€.003 106.587 0.003 107.556 ©0.003 107.749 0.003 108.316 ©.003
27.000 1C6.487 (€.004 107.083 0.004 i08.0%54 0.004 108.247 0.004 108.815 0©.004
28.000 1C7.001 C.006 107.599 0.006 108.571 ©0.006 108.765 0.006 109.334 0©.006
SAT 28.288 1C7.153 <C€.007
SAT 28.306 107.761 0.007
SAT 28.336 108.748 0©.007
SAT 28.342 108.946 0.007
SAT 28.359 109.525 0©.007
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SAT
SAT
SAT
SAT
SAT

TABLE 19 A

PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION

0.000 DEG C

5.000 DEG C

10.000 DEG C

15.000 DEG C

MOLALITY COEFF. S.E. COEFF. S.E. COEFF . S.E. COEFF.
©.000 1.0000C ©.00000 1.00000 0.00C00 1.00000 0.00000 1.00000
0.001 ©.98882 0.00000 0.98874 ©.00000 0.98866 0.00000 0.98858
0.002 0.88458 0.00000 0.98449  0.00000 0.98438 ©.00000 0.98427
0.005 0.97680 0.00000 0.97668 0.00000 0.97654 0.00000 0.97638
0.010 0.96894 0.00001 0.86881 0.00001 0.96865 ©.00001 0.96847
0.020 0.95825 ©.00001 ©.95816 0.00001 0.95901 ©.00001 ©.95881
0.050 0.84408 0.00003 0.94418 0O.00003 0.94415 ©.00003 0.94403
Q. 100 0.83184 0.00004 0.93232 0.00004 0.93258 0.00004 0.893268
0.1200 0.82056 0.00005 ©.82183 0©.00005 0.92274 0©0.00005 ©.92334
0.300 0.91527 0.00005 0.91730 0.00005 0.91882 0.00005 ©.91984
0.400 0.91254 0.00005 0.91528 0.00005 0.91740 0.00005 C.91801
0.500 0.91128 0.00005 0.91468 0.00005 0.81737 0.00005 0.91945
0.600 0.81101 0.00006 0.91504 ©.00006 0.91825 ©.00006 0.9207¢
©0.700 0.81148 0.00006 0.91612 0.00006 0.91981 ©.00006 0.92276
0.800 0.81254 0.00007 0.9177t  0.00007 0.92189 0.00007 0.82524
0.900 ©0.91410 0.00007 0.91978 0.00007 0.92440 ©.00007 0.92813
1.000 0.91610 0.00008 ©.82225 0.00008 0.92728 0.00008 ©.93137
1.200 0.92120 0.00009 0.92823 0.00008 0.83400 0.00009 0.93873
1,400 0. 92761 0.00010 0.923538 0.00010 0.94180 ©0.00010 0.94708
1.800 0.93123 0.00010 0.93934 ©.00010 0.94605 ©.00010 0.95158
1.600 0 93512 0.00011 0.94354 0.0001+4 0.95052 0.00011 0.95628
1.800 O 94363 0.00012 0.95253 0.00012 0.96004 ©.00013 0.96622
2.000 0.85301 0.0001%4 ©.96244 0.00014 0.97029 ©.00014 0.97680
2.200 O 86320 0.00015 0.97293 0.00016 0.98117 (.00016 ©.98797
2.¢00 0 97410 0.00017 0.98413 0.00017 0.98263 0.00017 0.99965
2.500 0 97979 0.00017 0.98002 0.00018 0.99856 (0.00018 1.00568
2.600 O 98565 0.00018 0.98583 0.00018 1.00462 0.00018 1.01181
2.800 0 89780 0.00019 1.00830 0.00018 t.01708 ©.00018 1.02441
3.000 1.01050 ©.00020 1.02111  0.00020 1.02989 ©.00020 1.03739
3.200 1.02369 0.00020 1.03437 ©.00021 1.04330 ©.00021 1.05073
3.400 1.03735 0.00022 1.04803 0.00022 1.05697 0©.00022 1.06440
3.500 1 04434 0.00022 1.05501 0.00022 1.06384 0©.00022 1.07135
3.600 1 05143 0.00023 1.06203 0©.00023 1.07099 ©.00023 1.07838
3.800 1 06591 0.00025 1.07643 0.00025 1.08532 0.00025 1.09263
4.000 1 08075 0.00027 1.09121 ©.00027 1.09994 ©.00027 t.10714
4,200 1.09593 0.00030 1.10625 0.00030 1.11483 0.00030 1.12180
4. 400 1.11144 0.00033 1.12157 0.00033 1.12998 ©.00033 1.13688
4.500 1.11931 0.00034 1.12834 0.00034 1.13765 0.00034 1.14445
4.600 1.12726 0.00036 1.13717 0.00036 1.14538 (©.00036 1.15208
4 800 1.14337 0.00038 1.15304 0.00038 1.16101 0.00038 1.16748
5.000 1.15977 0.00039 1.16815 0.00039 1.17686 0.00039 1.18307
5.200 1.17845 0.00040 1.18553 0.00040 1.18294 0©.00038 1.19885
5.400 1.18340 0.00040 1.20215% 0.00039 1.20923 0.00038 1.21482
5.500 1.20198 0.00040 1.21055 0.00039 1.21745 0.00039 1.22287
5.600 1.21063 0.00040 1.21801 0.00039 1.22573 0.00039 1.23087
5.800 1.22815 0.00043 1.23612 0.00042 1.2424% ©.00041 1.24730
6.000 1.24594 0.00050 1.25343 0.00049 1.25938 0©.00048 1.26380
6.096 1.25459 0.00056
6.099 1.26213 0.00055
6,106 1.26846 0.00055
6.117 1.27352
6. 131

20.000 DEG C
S.E. COEFF. S.E.

0.00000 1.00000 ©.00000
0. 00000 0.98349 0.00000
G . 00000 0.881415 0.00000
0.00000 0.97622 0.00000
©. 00001 0.96326 0.00001
0.00001 0.95358 0.00001
0.00003 0.94384 0.00003
©.00004 0.93265 0.00004
0. 00005 0.82371 0.00005
©. 00005 0.92072 0.00C05
0.00005 0.82021 0.00005
0.00005 0.92108 0.00005
G . 00006 ©.82276 0.00006
0. 00006 0.92510 ©.00006
0 .00007 0.82792 0.02007
0.00007 ©.93112 0.00007
0.00008 ©.93466 ©0.00008
G. 00008 0.84257 0.00008
0.00010 0.95140 ©.00010
0.00010 0.95612 0.00010
0.00011 0.96101 0O.00011
©.00013 0.97130 0.00013
0.00014 0.988218 ©.00014
0.00016 0.99358 0.00016
0.00017 1.00546 0.00017
0.00018 1.01156 0.00018
0.00018 1.01776 0.00018
0.000189 1.03045 0.00019
0.00020 1.04350 ©0.00020
0.00021 1.05686 0.00021
0.00022 1.07052 ©.00022
0.00022 1.07745 0.00023
0.00023 1.08444 0.00023
©.00025 1.09861 0.00025
0.00027 1.11301 ©.00028
0.00030 1.12763 0.00030
©.00033 i.14244 0.00033
0.00034 1.14991 ©.00034
0.00036 1.18743 0.00035
€ .00038 1.17260 0.00038
0.00039 1.18794 0.00038
0.00039 1.20343 0©0.00039
0.00038 1.21907 0.00039
0.00038 1.22695 0.00039
©.00039 1.23487 0.00039
C.0004 1 1.25081 0.000Q41
0.00048 1.26689 0.00048
0.00056

1.27746 0.000587
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PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION

25.00C DEG C 30.000 DEG C 40.000 CEG C 50.000 DEG C 60.000 DEG C
MOLALITY COEFF. S.E. COEFF . S.E. COEFF. S.E. COEFF . S.E. COEFF. S.E.
0.000 1.00000 ©.0000C 1.00000 ©.0C000 1.00000 {.00000 1.0000¢ ©.00000 1.00000 0.Q0000
0.001 0.98840 0.0000C 0.98830 0O.0CO00 0.98809 (.00000 0.98787 0.000C0 0.98763 0.00000
0.002 0.98402 0.0000C 0.98389 0.0C000 0.98361 (.0000C 0.98331 0.00000 0.98298 0.00000
0.005% 0.87604 (©.0000C 0.87585 (.0C000 0.97544 ¢.00000 0.97498 0.00000 0.97448 0.00000
0.010 0.86804 0.00001 0.86779 0.0C001 0.96726 (.00001 0.96667 0.00001 0.96601 0.00001
Q.020 0.95832 0.00001 0.85802 0.0C001 ©.85736 (.00001 0.95660 0©.00001 ¢.95576 0.00001
0.050 0.84357 0.00003 0.94325 ©.0C003 0.94247 (©.00003 0.9415' 0.00003 0.94041 ©0.00003
0.100 0.83250 ©.00004 0.93225 0.0C004 0.93151 0.00004 0.93048 0.00004 0.92925 0.00004
0.200 0.92387 0.00005 0.82387 0.0C005 ©.92344 (.00005 0.92257 C.00005 0.92131 0.00005
©.300 0.82123 0.00005 0.82151 0.0C005 0.92149 (0.00005 0.92086 ©0.00005 0.381872 0.00005
©.400 0.82106 0.00005 0.82162 0.00005 0.82203 (0.00005 ©.92168 0.00005 0.92069 0.00005
0.500 0.92224 0.00005 0.92308 0.00005% 0.92391 (.0000S5 0.92382 0.00005 0.92301 0.00005
0.600 0.92427 0.00006 0.92538 ©.0C006 0.92662 (.00006 0.92682 ©.00008 0.92617 0.00006
0.700 0.92681 0.00006 0.92828 0.0Q006 0.92892 (.00006 0.93038 0.00006 0.92989 0.00006
©.800 0.83002 0.00007 0.93163 0.0C007 0.93365 0.00007 0.93436 ©.00007 0.93403 0.00007
<.800 0.83350 0.00007 0.93534 0.00007 0.93771  0.00007 0.93867 0.00007 0.983850 0.00007
1.000 0.93729 0.00008 0.93835 0.00008 0.94206 0.00008 0.94325 ©0.00008 0.84322 0.00008
1.200 0.94567 0.00008 0.94812 0.00009 0.95144 0.00009 0.95304 0.00008 0.95326 0.00009
1.400 0.95491 0.0001C 0.95771 0.QQ10 0.96156 0.00010 0.9635¢ 0.000I1C 0.96393 0.00010
1.500 0.95980 0.0001C 0.96276 0.00010 0.96684 (.00010 0.96895 0.00010 0.86946 0.00010
1.600 0.96487 0.00011 0.96796 0.0C011 0.97226 0.00011 0.9745- 0.00011 0.97509 0.00011
1.800 0.97545 0.00013 0.87879 O©.00013 0.98347 0.00013 0.98584 0O.000I3 0.98664 0.00013
2.000 ©.88657 0.00014 0.99012 C©.00014 ©.99510 0.00014 Q.99775 0.00014 0.99852 0.00014
2.200 0.99818 0.00016 1.00188 0.00016 1.00710 0.00016 1.00987 0.000186 1.01066 ©0.00016
2.400 1.01021 0.00017 1.01405 ©.0C0017 1.01942 0.00017 1.02226 0.00017 1.02302 0.00017
2.500 1.01638 0.00018 1.02027 0.0C018 1.02570 0.00018 1.02854 0.000i8 1.02927 0.00018
2.600 1.02263 ©.00018 1.02656 0.0C0018 1.03203 0.00048 1.03488 ©.00018 1.03557 0.00018
2.800 1.03540 0.00019 1.03938 0.0C019 1.04489 0.00018 1.04770 0.0001!9 1.04828 0.00019
3.000 1.04848 0©.0002C 1.05248 0.00020 1.05788 (.00020 1.06069 0.00020 1.06111 0.00020
3.200 1.06185 ©.00021 1.06584 0.00021 1.07126 0.00021 1.07383 0.00021 1.07405 0©0.00021
3.400 1.07548 ©.00022 1.07943 0.00022 1.08472 (.00022 1.08710 0.00022 1.08708 0.00022
3.500 1.08238 ©.00023 1.08630 ©.0¢0023 1.09150 0.00022 1.08377 ©.00022 1.09361 0.00022
3.600 1.08334 0.00023 1.09322 0.00023 1.09833 (0.00023 1.10047 0.00023 1.10016 0©.00023
3.800 1.10343 C€.00025 1.10720 ©.00025 1.11207 ©.00025 1.11393 0.00025 f.11329 0©.00025
4.000 1.11771t ©.00027 1.12135 0.00027 1.12593 ¢.00027 1.12746 0.00027 1.12644 0.00027
4,200 1.13217 ©.0003C 1.13566 ©.00030 1.13890 ©.00030 1.14104 0.00030 1.13961 0.00030
4.400 1.14681 0.00033 1.16011 0.00033 1.15396 (.00033 1.15467 0.00033 1.15277 0.00033
4.500 1.15418 0.00034 1.15739 ©.0C0034 1.16101 0.00034 t.16149 0.00034 1.15934 0.00034
4.600 1.16160 0.00035 1.16469 ©.00035 1.16808 (.00035 1.16832 0.00035 1.16591 0.00035
4.800 1.17653 0.00037 1.179398 0.00037 1.18228 (.00037 i.18198 .0.00037 1.17901 0.00038
5.000 1.12160 (0.00039 1.19419 ©.00039 1.19653 ¢.00038 1.19565 0.00038 1.19208 0.00039
5.200 1.20680 (.00039 1.2080¢ O©.00039 1.21082 (.00039 1.20930 ©.00040 1.20508 0.00040
5.400 1.22212 0.00038 1.22408 0.00039 1.22513 ©.00039 1.22293 0.00040 1.21800 0.00040
$.500 1.22983 0.00038 1.23161 0.00039 1.23230 ©.00038 1.22973 0.00038 1.22444 0.00040
5.600 1.23756 0.00038 1.23916 0.00039 1.23947 0.00038 1.23652 ©.00039 1.23085 0.00040
$.800 1.25311t ©.00041 1.25431 0.00041 1.25383 (.00041 1.25006 ©.00041 1.24359 0.00041
6.000 1.26876 ©.00048 1.26954 0.00048 t1.26819 ¢.00047 1.26355 ©.00046 1.25622 0.00045
6.200 1.28254 0.00060 1.27697 0.00058 1.26873 0.00055
6.148 1.28038 0.00058
6.168 1.28235 0.0C059
6.216 1.28368 0.00062
6.274 1.28193 0.00064
6.341 1.27747 0.00067
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70.000 DEG C

MOLALITY COEFF,
0.000 1.00000
0.001 0.98737
0.002 0.98262
0.008 0.87395
0.010 0.86530
0.020 0.95483
0.050 0.93917
0. 100 0.92778
0.200 0.91973
0,300 0.91814
0.400 0.91916
0.500 0.92155%
0.600 0.82479
0.700 0.92860
0.800 0.93283
0.800 0.93736
1.000 0.94215
1.200 0.95232
1.400 0.96307
1.500 0.96863
1.600 Q.97428
1.800 0.98585
2,000 0.99770
2.200 1.00978
2.400 1.02204
2.500 1.02823
2.600 1.03445
2.800 1.04698
3.000 1.05960
3.200 1.07228
3.400 1.08501
3.500 1.09139
3.600 1.09776
3.800 1.11052
4.000 1.12326
4.200 1.13597
4,400 1.14864
4.500 1.185488
4.600 1.161425
4.800 1.47378
S5.000 1.18623
5.200 1.19858
5.400 1.21081
5.500 1.21688
5.600 1.22291
5.800 1.23487
6.000 1.24667
6.200 1.25830
5.400 1.26975
6,500
6,600
6.416 1.27068
6.498
6,587
6.680
6.778

OOOOOOOOOOOOOO_OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

S.E.

. 00000
. 00000

00000
00000
00001
00001
00003
00004
00005
0000S
00005
CO005
00006
00006
00007
00007
00008
00009
0Q010
00010

.00011

00013
00014

00016
00017
00018

00019
Q0019
00020
00021

.00022

00022

.00023

00025
00027
00030
00033
00034
00035
00038

. 00040
- 00041
.00042
.00042
.Q0042
.00042
. 00045
. 00053
. 00068

.00070

-

. L L DA RPN e Je Xo Jo Te To No X oRe o Je JoJoNoRo Yo Ro o Jo Jo Ro N o IS

80.000 DEG C

COEFF.

.00000
.98709
.88223
.97337
96452
.95381
.93778
92612
91784
.81617
.81716
.91955
.92280
.92662
.93086
.93541
.94021
.95038
.96112
.96666
.97229
.98378
.99552
.00747
.01956
. 02565
.Q3177
.04406
.05641
.06879
.08118
.08737
.09356
. 10591
. 11820
. 13044
. 14260
. 14864
. 15466
. 16661
. 17844
.18014
.201689
.20740
.21307
.22428
.23530
.246 11
. 25671

.26184

[eXeXeNoRaReXoReNoReNe YoRoYoReNeRoToRoRoloTeYodoNoReReReRoToR oo JoTo o Xo JoRoRoNoJoNoRoRo Yo NoRe No e

S.E.

.Q0000
. 00000
. 00000
. 00000
. 00001
. 00001
. 00003
. 00004
.0000S
. 00005
. 00005
. 00005
. 00006
. 00006
. 00007
. 00007
. 00008
.00008
.00010
.00011
.00011
.00013
.00014
.00016
.000147
.00018
.QQ018
.00020
.0C020
.00021
. 00022
. 00022
.00023
.00025
.Q0027
.00030
.00033
. 00034
. 00036
. 00039
. 00041
.00042
.00043
.Q0043
.00043
. 00044
. 00046
. 00052
.00065

.00074

PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION

90.000 DEG C

100.000 DEG C

110.000 DEG C

COEFF . S.E. COEFF. S.E. COEFF. S.E.
1.00000 ©.00000 1.00000 ©.00000 1.00000 0.00000
0.98678 0.00000 0.98646 0.00000 0.98611 0.00000
0.98181 0.00000 0.98136 0.00000 0.98088 0.00000
0.97274 0.00000 0.97206 0.00000 0.97133  0.00000
0.96368 0.00001 0.96277 0.00001 0.96179  0.00001
0.985271 0.00001 0.95152 0.00001 0.95023 0.00001
0.93627 0.00003 0.93462 0.00003 0.93285 ©.00003
0.92427 0.00004 0.92225 0.00004 0.92007 0©.00004
0.81568 0.00005 0.91328 0.00005 0.91066 0.00005
©.91386 0.00005 0.91124 0.00005 0.90835 0.00005
0.91475 0.00005 0.91198 0.00005 0.90888 0.00005
0.91707 0.00005 0.91417 0.00005 0.91090 0.00005
0.92027 0.00006 0.91726 0.00006 0.91383 0.00006
0.92404 0.00006 0.92094 0.00006 0.91736 0.00006
0.92824 0.00Q07 Q.92504 0.00007 0.82133 0.00007
0.93275 0.00027 0.82845 0.00007 0.92561 0.00007
0.93750 0.00008 0.93442 ©.00008 0.93014 0.00008
0.984758 ©0.00009 0.94401 ©0.00008 0.93876 0.00009
0.95821 0.00010 0.95445 0.00010 0.849893 0.00010
0.96368 0.00011 0.95982 0.00011 0.95517 ©0.00011
©.96924 0.00011 0.96528 0.00011 0.96049 0.000t1
0.98058 0.00013 0.97639 0.00013 0.87131 0.00013
0.99215 0.00014 0.98772 0.00014 0.98233 0.00014
1.00389 0.000t6 0.99920 0.00016 0.99348 0.00016
1.01576 0.00017 1.01077 ©.00017 1.00473 0.00017
1.02172 0.00018 1.01659 ©.00018 1.01037 0.00018
1.02771 ©.00018 1.02242 0.00019 1.01601 0.000189
1.03871 0.00020 1.03409 0.00020 1.02730 ©.00020
1.05175 0.00020 1.04576 0.00021 1.03857 0.00021
1.06378 0.00021 1.05740 0.00021 1.04980 0.00021
1.07579 0.00022 1.06900 0.00022 1.06096 ©.00022
1.08178 0.00023 1.07478 0.00023 1.06650 0.00023
1.08776 0.00023 1.08054 0.00023 1.07203 0.00023
1.Q9967 0.00028 1.08198 ©0.00025 1.08298. 0.00025
1.11150 0.00027 1.10333 0.00027 1.09383 0.00027
1.12324 0.00030 1.11456 0.00029 1.10454 0.00029
1.13487 0.00033 1.12566 0.00032 1.11510 0.00032
1.14064 0.00034 1.13115 0.00034 1.12032 0.00034
1.14638 0.00036 1.13661 . 0.00036 1.12550 ©.00035
1.15775 0.00039 t.14741 0.00038 1.13573 0.00038
1.16898 0.00011 1.15803 0.00042 1.14578 0.00042
1.18004 0Q.00043 1.16848 0.00044 1.15563 0.00044
1.19082 0.00045 1.17874 ©0.00046 1.16529 0.00046
1.19630 0.00045 1.18379 0.00046 1.17005 0.00047
1.20162 0.00045 1.18879 0.00046 1.17475 0.00047
1.21213 0.00046 1.19864 0.00047 1.18399 0.00049
1.22241 0.00047 1.20826 0.00049 1.19300 ©.00050
1.23248 0.00052 1.21765 0.00053 1.20180 0.00054
1.24231 0.00053 1.22680 0.00062 1.21035 0.00062
1.24713 0.00071 1.23128 0.00069 1.21454 0.00069

1.23570 0.00078 1.21867 0.00077

1.25126 0.00079

1.23919 0.00086
1.22586 0.00095
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PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION

WEIGHT %

0.000 DEG-C

COEFF.

-
DORNDWN DWW e OO QDD QO

Py
-

B b b ek ek ko d k
QWD N W

ISESESESESESECELENE SRS
DD DD T WD -

000
. 100
. 200
. 300
.400
.500
.600
. 700
.800
. 800
.000
. 200
.400
.800
.800
.0G0
. 500
.000
.500
.000
.500
.000
. 000
.000
.000
.000
. 000
.0C0
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.Q00
.000
.000
.000
.268
.278
.300
.334
.378

A2 ad 222000000000 00000CODO0O0VOOO0O0O000 =

- 00000
.96157
.95058
.94356
.93845
.93448
.93128
.92861
.92636
.92443
.82276
.92000
.91785
.91614
.91478
.91370
911
.91112
.91106
.91159
.91263
.91411
.91828
.92387
.83078
.93893
.94827
.95877
.97038
/88310
.99690
.01176
.02769
.04466
.06269
.08177
. 10192
. 12315
. 14550
. 16899
. 19369
.21967
. 247014
.25459

O()O(DO(DO(DO(DOC)O()Q(DOSDO(30(30()0(3()0(30(30()0(30(30(DO(DO(DO

S.E.

. 00000
. 00001
.00002
.00003
. 00003
. 00004
. 00004
.00004
. 000041
. 00005

. 00005
. 00005

.00005
.00005
.00005

.00005

.00005
.00006
.0C0006
. 00006
. 00007
.00007
.00008
. 00009
.00010
.00012

00013

.00015
.00016

o018

.00019
.00020
. 00021
.00022
.00024
.00028
. 00031
. 00035
. 00038
.00040
. 00040
. 00041
. 00051
. 00056

5.000 DEG C

10.000 DEG C

15.000 DEG C

20.000 DEG C

- A-a-aﬂ-a-A<¢-d—»A-A—h@flC)QCDC)Q()OCDC)O()C)O(DC)O(DC)O(DC}O()C)O()O-A[

COEFF. S.E. COEFF. S.E. COEFF. S.E. CODEFF. S.E.
.00000  O.00000 1.00C00 0.00000 1.00000 0.00C00 1.00000 ©.00000
.86147 ©.00001 0.96131 0.00001 0.86111  0.00001 0.96088 0.00001
.85057 0.00002 0.95047 0.00002 0.985030 0.00C02 0.85007 ©.00002
.94367 ©.00003 0.94366 0.00003 0.84354 ©0.00003 0.94335 0.00003
.93869 0.00003 0.93878 0.00003 0.93873 0.00C03 0.93858 0.00003
.93486 0.00004 (.93504 0.00004 0.93508 0.00004 0.93499 0.00004
.93179 ° 0.C0004 0.83208 0.00004 0.93219 0.00004 0.93217 0.00004
.82926 0.00004 0.92866 0.00004 $.92986 0.00C04 ¢.92980 0.00004
.92715  0.00004 0.92766 0.00004 0.92795 0.00004 0.92806 0.00004
.92536 0.00004 0.92598 0.00004 0.92635 ©.00004 0.92653 0.00004
.92382 (.0000% 0.82455 0.00004 0.982502 0.00C04 C.92527 0.00004
.92134 0.00005 0.82229 0.00005 0.52294 0.00C05 0.92333 0.00005
.91945 ¢.Q0008 0.92063 0.00005 G.92145 0.00005 0.82200 0.00005%
.91801 ©.0000% 0.91940 0.0000% 0.82041 0.00C05 €.92110 0.0000%
.91691 0.00005 0.91852 0.00005 0.81970 0.00C05 0.92054 0.00005
.91608 0.00005 0.81780 0.00005 ©.81926 ©.00C05 ©.82025 ©0.0000%
-91482  (.00005 0.91725 0.00005 0.g1805 0.00C05 ©.82041 0.00005
.81471  0.00005 0.91756 0.00005 0.91876 0©.00C05 0.92147 0.00005
.91521 ©.C0006 0.91852 0.00006 ©.821145 0.00C06 0.92320 0.00006
.91628 0.00006 0.92005 0.00006 0.92306 ©.00C06 G.92544 0.00006
.91783 0.00007 0.82203 0.00007 0.92541 0.00007 0.92811 0.00007
.91980 0.00007 0.92441 0.00007 0.92815 0.00C07 0.93114 0.00007
-82485 ©0.00008 0.93023 0.00008 0.93462 ©.00008 $.93818 0.00008
93124 0.00008 0.93731 0.00009 0.94229 0.00009 0.94635 0.00009
.93885 (0.00010 0.94553 0.00010 0.95103 0.00C10 0.955%4 0.00010
.94761 0.00012 0.95482 0.00012 0.86078 0.00C12 0.96568 0.00012
95748 0©.00013 ©.86514 0.00013 ©.87148 0.00013 0.97673 0.00013
.96841 0.00015 0.97646 0.00015 C.983144 0.00015 ©.898866 0.00015
98039 0.00017 ©.98875 0.00017 0.99570 0.00C17 1.00145 0.00017
99339 0.00018 1.00198 0.00018 1.00915 0.00018 1.01507 0.00018
.00739 0.00018 1.01617 0.00019 1.02348 0.00019 1.02852 0.00019
.02239 (0.00020 1.03128 0.00020 1.03868 ©.00020 1.04479 0.00020
.03837 0.00021 1.04731 0.00021 1.05475 0.00021 1.06087 0.00021
.05534 0.00022 1.06426 0.00022 1.07168 0.00022 1.07777 0.00023
.07329 0.00024 1.08214 0.00025 1.08947 0.00025 1.09548 0.00025
.09223 ©.00028 1.10084 0.00028 1.10814 0.00C28 1.11400 0.00028
.11217 ©.00031 1.12068 0.00031 1.12768 0.00C31 1.13336 0.00031
. 13313 0.00038 1.14139 0.00035 1.14814 0.00035 1.16355 0.00035
.15513 0.00038 1.16307 0.00038 1.16950 ©.00C38 1.17459 0.00038
.17822 0.00040 1.18576 0.00039 1.12181 0.00039 1.19652 0.00039
.20243 0.00039 1.20951 0.00039 1.21608 ©.00038 1.21934 0.00039
.22784 (©.00040 1.23436 0.00040 1.23940 0©0.00040 1.24310 0.00040
.25452 (.00049 1.26038 0.00049 1.26479 ©.00049 1.26785 0.00049
.26219  0.0005%5
1.26846 0.00055
1.27352 ©.00056
1.27746 0.00057
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S TABLE 19 B (CONT.) PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION
g
g 25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG € 60.000 D:iG C
g WEIGHT % COEFF. S.E. COEFF. S.E. COEFF. 5.E. COEFF. S.E. COEFF., 5.E.
E 0.000 1.00000 ©.00000 1.00000 0.00000 1.00000 0.00000 1.00000 ©.00000 1.00000 0.00000
] 0.100 0.86063 0.00001 0.96034 0.00C01 0.95971 0.00001 0.95899 0.00001 0.95819 0.00001
< 0.200 0.84979 0.00002 0.94947 0.00002 0.94872 0.00002 ©.84785 (©.0Q0002 0.94685 0.00002
e 0.300 0.84309 0.00003 0.94277 0.00003 0.94188 0.00003 0.94102 0.00003 0.93991 0.00003
- 0.400 0.93835 0.00003 0.93805 0.00003 0.93726 ©.00003 0.93627 ©.00003 0.93%02 0©.000C3
> 0.500 0.93480 0.00004 0.93452 0.00004 0.93375 0.00004 0.93274 (Q.00004 0.93151 0.00004
g 0.600 0.83202 0.00004 0.93178 0.00004 0.93104 0.00004 0.93003 ©0.00004 0.92878 0.00004
o 0.700 0.92981 0.00004 0.92960 0.00004 0.92881 0.00004 0.82791 0O.00004 0.82664 (0.00004
- 0.800 0.92801 0.00004 0.92785 0.00004 0.982721 0.00004 0.82623 0.00004 0.92495 ©0.00004
© 0.900 0.92655 0.00004 0.92642 0.00004 0.92584 0.00004 0.82488 ©.00004 0.92361 0.00004
-4 1.000 0.92534 0.00004 0.92526 0.00004 0.92474 0.00004 ¢.92381 0.00004 0.92254 0.00004
1.200 0.92352 0.00005 0.92354 0.00005 0.92315 0.00005 ©.92229 0.00005 0.92104 ©0.00005
1.400 0.92231 0.00005 0.92242 0.00005 0.92217 0.00005 0.92139 0.00005 0.92018 0.00005
1.600 0.92154 0.00005 0.92175 0.00005 0.92164 0.00005 0.82095 0.00005 0.91978 0.00005
1.800 0.92110 0.00005 0.92142 0.00005 ¢.92146 O.00005 0.92086 0.00005 0.981874 0.00005
2.000 0.92093 0.00005 0.92135 0.00005 0.92154 0.00005 0.92104 0©.00005 0.91998 0.00005
2.500 0.92139 0.0000% 0.92206 0.00005 0.92264 0.00005 0.92232 ©.00005 0.92146 ©.00005
3.000 0.92275 0.00005 0.82367 0.00005 0.92463 0.00005 0.92463 0.00005 0.92386 0.00005
3.500 0.92477 0.00006 0.92593 0.00006 0.92726 0.000086 0.92751 0©.00006 0.92689 0.00006
4.000 0.82729 0.00006 0.92869 0.00006 0.93038 0.00006 0.93088 0.00006 0.33041 0.00006
4.500 0.83022 0.00007 0.93185 0.00007 0.93389 0.00007 0.83463 0.00007 0.93431 0.00007
5.000 0.933%52 0.00007 0.93536 0.00007 ©.93774 ©.00007 ©.83870 0©.00007 0.93852 0.00007
6.000 0.94103 0.00008 0.84328 0.00008 0.94628 0.00008 0.84767 0.00008 0.94775 0Q.00008
7.000 0.94863 0.00009 0.95224 0.00008 0.95581 0.00008 0.95757 0.00008 0.95788 0.00008
8.000 0.95920 0.00010 0.96214 0.00010 0.96620 0.00010 0.96828 0.00010 0.96878 0.00010
9.000 0.96968 0.00012 0.97289 0.00012 0.97738 0.00012 0.97973 0.00012 0.98038 0.00012
10.000 0.98101 0.00013 ©.98447 0.00013 0.88930 0.00013 0.98188 0.00013 0.98261 0.00013
11.000 0.99318 0.00015 0.99683 0.00015 1.00185 0.00015 1.00467 0.00015 1.00846 ©.00015
12.000 1.00615 0.00017 1.00996 ©.00017 1.01528 0.00017 1.01810 0.00017 1.01887 0.00017
13.000 1.01892 0.00018 1.02383 0.00018 1.02929 0.00018 1.03213 0.00018 1.03285 ©0.00018
14.000 1.03446 0.00018 1.03844 0.00019 1.04395 0.00018 1.04676 0.00019 1.04735 0.000C18
15.000 1.04978 0.00020 1.05378 0.00020 1.059827 0.00020 1.06197 0.00020 1.06238 0.0C020
16.000 1.06586 0.00021 1.06984 0.00021 1.07523 0.00021 1.07775  0.00021 1.07780 ©0.00021
17.000 1.08270 0.00023 1.08662 ©.00023 1.09182 0.00022 1.09408 0.00022 1.08381 0.00022
18.000 1.10031 0.00025 1.10411 0.00025 |. 10904 0.00025 1.11096 0.00024 1.11040 0.00024
19.000 1.11869 0.00028 1.12233 0.00028 1.12688 0.00027 1.12838 0.00027 1.12734 0.00027
20.000 1.13784 0.00031 1.14126 0.00031 1.14535 0.00031 1.14633 0©.00031 1.14472 0.00021
21.000 1.15777 0.00035 1.16092 0.00035 1.16444 0.00035 1.16480 0.00034 1.16252 ©.00035
22.000 1.17848 0.00038 1.18131 0.00038 {.18414 0.00037 1.18377 ©.00038 1.18072 0.00038
23.000 1.20002 0.00039 1.20245 0.00038 1.20445 0.00039 t.20323 0.00038 1.19930 ©.00040
24.000 1.22238 0.00039 1.22434 0.00038 1.22538 0.00038 1.22316 0.00040 1.21822 0.00040
25.000 1.24560 0.00040 1.24700 0.00040 I.24691 0.00040 1.24354 0.00040 1.23746 0.00040
26.000 1.26970 0.00049 1.27044 0.00049 1.26904 0.00048 1.26435 0.00046 1.25697 0.00046
27.000 1.27670 ©.00065
SAT 26.432 1.28038 0.00058
SAT 26.495 1.28235 0.00059
SAT 26.647 }.28368 0.00062
SAT 26.830 1.28193 0.00064
SAT 27.038 1.27747 ©.00087
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TABLE 19 B (CONT.)

FRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION

70.000 DEG C

80.000 DEG C

90.000 DEG C

100.000 DEG C

112.000 DEG C

WEIGHY % COEFF. S.E. COEFF . S.E. CODEFF. S.E.. COEFF. 5.E. CDEFF. S.E.
0.000 1.00000 0.00000 1.00000 0.00000 1.00000 ©.00000 1.00000 ©0.00000 1.00000 0©0.00000
0. 100 G.85731 0.00001 0.95€35 0.00001 0.85531 ¢.00001 0.95419 0.00001 0.95288 0©.00001
0.200 G.94574 0.00002 0.94451 0.00002 0.94317 0.00002 0.924171 0.00002 0.94016 0.00002
0.300 ©.93866 0.00003 0.83726 0.00003 0.83573 (¢.00003 0.93407 0.00003 0.93228 0.00003
0.400 0.93374 0.00003 0.83222 0.00003 0.93055 (.00003 0.92873 0.00003 0.92678 0.00003
0.500 0.83009 0.00004 0.82849 0.00004 0.92671 (.00004 0.82477 0.00004 0.92268 0.00004
0.600 0.92731 0.00004 0.92863 ©0.00004 0.92377 (.00004 0.92173 0.00004 0.91852 0.00004
0.700 0.92513 0.00004 0.92340 0.00004 0.82146 0.00004 0.91934 0.00004 0.91704 0.00004
0.800 0.82341 0.00004 0.92164 0.00004 0.91964 (.00004 C.91744 0.00004 0.91505 (©.00004
0.900 0.92205 0.00004 0.92023 0.00004 0.81818 (©.00004 0.91592 0.00005 0.91346 (©.00005
1.000 0.92087 0.00004 0.91€12 0.00005 G.91702 @.0000% 0.91470 ©0.00005 0.91217 0.0000S
1.200 0.91945 0.00005 0.91756 0.00005 0.91538 (¢.00005 0.91296 0.00005 0.91031 0©.00005
1.400 0.91859 0.00005 0.91€65 0.00005 0.91442 (¢.0000% 0.91191 0.00005 0.90916 (C.0C005
1.600 05.81820 0.00005 ©.91€24 0.00005 ©.91335 (.00005 0.921137 0.00005 0.90853 0.00005
1.800 0.91816 0.00005 0.81619  0.00005 0.91386 (.00005 0.891122 0.00005 0.90829 ©.00005
2.000 3.91842 0.00005 0.81€43 0.0C0005 ¢.91406 (.00005 0.21136 0.0000% 0.90836 0.00005
2.500 0.81986 0.00005 0.91796 0.00005 G.81552 (@.00005 0.91269 0.00005 0.90953 C©.00005
3.000 0.92243 0.00005 0.92C43 0.00005 0.81783 ¢.00005 0.81500 0.00005 0.81168 0.00005
3.500 0.82554 0.00006 ©.92355 0.00006 0.92100 (¢.00006 0.91798 0.00006 0.91452 0.00006
4,000 0.82913 0.00006 0.92715 0.00006 0.92457 (.00006 0.92145 0.00006 0.921786 0©.00006
4.500 J2.83310 0.00007 ©.93114 0.0C007 0.92851 (©.00007 0.92531 0.00007 0.92159 0.00007
5.000 D.93738 0.00007 ©.83544 0.0C007 0.83277 (©.00007 0.92948 0.00007 0.92563 0.00007
6.000 3.94675 0.00008 0.94481 0.00008 0.94206 (.00008 ©.93860 0.00008 0.93449 0.00008
7.000 0.95698 0.00008 0.95504 0.0C009 0.85219 (.00009 0.84854 0.00008 0.94418 0.00009
8.000 0.96795 0.00010 0.96598 0.00010 ©.86301 (¢.00010 -~ 0.95917 0.00011 0.95453 0.00011
9.000 0.97988 0.00012 0.87755 0.0C012 0.97444 0.00012 0.97038 0.00012 0.95545 ©0.00012

10.000 2.98181 0.00014 ©.98968 0.0C014 0.98641 (.00014 0.98210 0.00014 0.97687 0.00014

11,000 1.00461 0.00015 1.00236 0.0C0O15 0.99887 (.00015 0.99429 0.00015 0.93872 0.00018

12.000 1.01723 0.00017 1.01551 ©0.0C017 1.01179 (€.00017 1.00680 0.00017 1.00037 ©.00017

13.000 1.03176 0.00018 1.02912 0.0C0o018 1.02512 (.00018 1.01980 0.00018 1.013%57 0.00018

14,000 1.04607 0.00019 1.04317  0.0C020 1.03884 (.00020 1.03324 0.00020 1.02648 (0.00020

15.000 1.06084 0.00020 1.05762 0.0C020 1.05292 (.00021 1.04680 0.00021 1.03967 0.00021

16.000 1.07605 0.00021 1.07246 0.0C0Z21 1.06734 (€.00021 1.06G84 0.00021 1.0531t (.00022

17.000 1.09168 0.00022 1.08766 0.0C023 1.08206 (.00023 1.07505 ©.00023 1.05676 0.00023

18.000 1.10771 0.00024 1.10319 0.0C024 1.09706 (.00024 1.08947 0.00024 1.03059 0.00024

19.000 1.12413 0.00027 1.11804 0.0C027 1.11230 (©.00027 1.10410 0.00027 1.09457 0.00027

20.000 1.14090 0.00031 1.13517 0.0C031 1.12777 €.00031 1.11889 0.00031 1.10866 0.00030

21,000 1.15800 0.00035 1.15156 0.0C035 1.14342 (.00035 1.13380 0.0003% 1.12284 0.00034

22 000 1.17542 0.00038 i1.16816 0.00039 1.15923 C€.00039 1.14880 0.00039 1.13705 0.00039

23 000 1.12310 0.00041 1.18485 0.00042 1.17514 €.00043 1.16386 0.00043 1.15127 ©.00043

24 000 1.21101 0.00042 1.20188 0.00043 1.19111 C.00045 1.17881 Q.00046 1.16546 0.00046

25.000 1.22912 0.00042 1.21890 0.00043 1.20709 €.0004%5 1.19392 0©.00047 1.17956 0.00048

26 .000 1.24737 0.00045 1.23585 0.00046 1.22302 C.00047 1.20883 0.00049 1.18353 0.00051

27 000 1.26569 0.00062 1.25295 0.00060 1.23883 ¢.00058 1.22356 0.00058 1.20733 0©0.20059

28 000 1.23806 0.00083 1.22088 0.00082

27.272 1.27068 ©0.00070

27.525 1.26184 0.00074

27.795 1.25126 (C.00079

28.079 1.239218 0.00086

28.373 1.22586 0.00085
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TABLE 20 A IONIC MEAN MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C
MOLALITY COEFF. S.E. COEF~-. S.E. CIOEFF. S.E. COEFF. S.E. COEFF . S.E.
0.000 1.00000 ©0.00000 1.00000 ©.00000 1.00000 0.00000 1.00000 ©.00000 1.00000 ©0.00000
0.001 0.96632 0.00000 0.86808 0.00000 0.36584 ©.00000 0.96558 ©.00000 0.96531 0.00000
0.002 0.95347 0.00000 0.95317 0.00000 0.35284 0.00000 0.95249 0.00000 0.95213 ©0.00000
0.005 0.92969 0.00001 ©.82927 0.0000t1 0.32882 0.00001 0.92833 0.00001 0.82781 0.00001
0.010 0.90532 0.00002 ©0.90433 0.00002 0.30427 ©0.00002 0.90366 ©.00002 0.80301 0.00002
0.020 0.87464 0.00003 0.87413 0.00003 0.37351 0.00003 0.87279 (.00003 0.87200 Q.Q0003
0.050 0.82428 0.00005 ©.82334 0.00005 0.82338 0.00005 0.82265 0.00005 0.82176 0.00005
0.100 0.77998 0.00008 G.78010 0.00008 0.77986 Q.00007 0.77931 0.00007 0.77852 0.0Q0007
0.200 0.73269 0.00010 0.73331 0.00010 0.73432 ©.00010 0.73435 0.00010 0.73397 0.00010
0.300 0.70483 0.00011 0.70701 0.00010 0.70828 ©0.00010 0.70892 0.00010 0.70901 0.00010
0.400 0.68579 0.00011 ©.68877 0.00011 0.59078 ©0.0001%1 0.69201 0.00011 0.69259 0.00011
0.500 0.67158 0.00011 0.67542 0.00011 0.57814 0.00011 0.67994 0.00011 0.68098 0.00011
0.600 0.66061 0.00011 ©.66524 0.00011 0.56863 0.000t{ 0.67099 0.00011 0.67250 0.00011
0.700 0.65193 0.00011 0.65733 0.00011 0.56136 0.00011 0.66426 0.00011 0.66620 0.00011
0.800 0.64500 0.00011 0.65112 0.00011 0.55576 0.00011 0.65917 0.00011 0.66155 0.00011
0.900 0.63944 0.00011 0.64625 0.00011 0.55148 0.00011 0.65539 0.00011 0.65818 0.00011
1.000 0.63504 ©0.00011 ©.64218 0.00011 0.54828 ©.000t1 0.65266 0.00011 0.65586 0.00011
1.200 0.62884 0.00011 ¢.63755 0.00011 0.54442 0.00011 0.64972 0.00011 0.65369 0.00011
1.400 0.62553 0.00012 0.63540 0.00012 0.54326 0.00012 0.64941 0.00012 0.65410 ©0.00012
1.800 0.62475 0.00012 0.63517 0.00012 0.54351 0.00012 0.65006 0.00012 0.65510 0.00013
1.600 0.62448 0.00013 0.63543 0.00013 0.54423 0©.00013 0.65118 0.00013 0.65655 0.00013
1.800 0.62532 0.00014 0.63729 0.00014 0.54697 0.00014 0.65468 0.00014 0.66069 0.00014
2.000 0.62778 0.00015 0.64071 0.00015 0.55122 0.00015 0.65965 0.00016 0.66627 0.00016
2,200 0.63167 0.00016 0.64551 0.00017 0.55682 0.00017 0.66593 0.00017 0.67313 0.00017
2.400 0.63685 0.00018 ©.65166 0.00018 0.56363 0.00018 0.67339 0.00019 0.68113 0.00019
2.500 0.63988 0.00018 0.65502 0.00019 0.56746 0.00019 0.67753 0.00019 0.68554 0.00020
2.600 0.64320 0.00019 0.65875 0.00019 0.57155 0.00020 0.68184 0.00020 0.69020 0.00020
2.800 0.65066 0.00020 0.66702 0.00021 0.58052 0.00021 0.69150 0.00022 0.70026 0.00022
3 000 0.65916 0.00021 $.67630 0.00022 0.58047 0.00022 0.70203 0.00023 0.71126 0.00023
3.200 0.66865 0.00022 0.68655 0.00023 0.70137 ©.00024 0.71348 0.00024 0.72316 0.00024
3.400 0.67903 0.00024 0.68773 0.00024 0.71318  0.00025 0.72582 0.00025 0.73594 0.00026
3.500 0.68467 ©0.00024 0.703587 0.00025 0.71844 (.00025 0.73232 0.00026 0.74265 0.00026
3.600 0.698047 0.00025 0.709833 0.00025 0.72580 0.00026 0.73904 ©.00027 0.74957 0.00027
3 800 0.70276 ©0.00026 ©.72232 0.00027 0.73848 ©0.00028 0.75312 0.00028 0.76403 0.00029
4 000 0.71595 0.00028 0.73671 0.00029 0.75395 0.00030 0.76805 0.00030 0.77933 0.00031
4.200 0.73004 0.00031 0.75148 0.00031 0.76928 0.00032 0.78383 0.00033 0.78546 0©.00033
4 400 0.74504 0.00033 0.76713 0.00034 0.78549 0.00035 0.80046 0.00035 0.81241 0.00036
4.500 0.75287 0.00034 0.77530 0.00035% 0.79392 0.00036 0.80910 0.00037 0.82120 0.00037
4 600 0.76094 0.00036 0.78359 0.00037 0.80257 0.00038 0.81796 0.00038 0.83019 0.00039
4.800 0.77776 0.00039 ¢.80115 0.00039 0.82054 0.00040 0.83631 0.00041 0.84882 0.00042
5. 000 0.79552 0.00041 0.81954 0.00042 0.83942 0.00043 0.85556 0.00043 0.86830 0.00044
5 200 0.81425 0.00043 0.83838 0.00044 0.85923 0.00044 0.87570 0.00045 0.88865 0.00046
5.400 0.83397 0.00044 C.85919 0.00045 0.37989 0.00046 0.89676 0.00047 0.90889 0.00047
5 500 0.84422 0.00045 ©.86973 0.00046 0.89074 0.00046 0.980765 0.00047 0.92084 0.00048
5.600 0.85472 0.00046 ©.88052 0.00046 0.30174 0.00047 0.91878 0.00048 0.93203 0.00048
5.800 0.87654 0.00049 0.80239 0.00049 0.82450 0.00050 0.94177 0.00050 0.95511 0.00051
6.000 0.89948 0.00056 0.92636 0.00055 0.84832 ©.00056 0.96577 0.00057 0.97815 0.00058
6.096 0.91090 0.00061
6.098 0.93842 0.00061
6. 106 0.86140 0.00062
6. 117 0.98026 ©.00064
6.131 0.99537 0.00066

0€S
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SAT
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TABLE 20 A (CONT.)

IONIC MEAN MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

MOLALITY COEFF ., S.E. COEFF. S.E. COEFF. S.E. COEFF. S.E. COEFF. S.E.
0.000 1.00000 ©.00000 1.00000 ©.C0C00 1.00000 0.00000C 1.00000 ©0.00CC0 1.00000 0.00000
0.001 0.96503 0.00000 0.96474 0.00000 0.86413 0.00000 0.96347 ©0.00000 ©.96275 0.00000
0.002 0.95175 0.00000 0.95136 ©.00000 0.85052 0.00000 ©0.94962 0.00000 0.94864 0.00000
0.005 0.92726 ©.00001 0.92669 ©.00001 0.82546 0.00001 0.92413 0.00001 0.92268 0.00001
0.010 0.90231 0.00002 0.90156 0.00002 0.89997 0.00002 ©.88822 0.00002 0.89632 0.00002
0.020 0.87114 ©0.00003 0.87022 (C.00003 Q.86820 0.00003 0.86597 0.Q0003 0.86353 0.00003
0.050 0.82074 0.00005 0.81961 (.0000S 0.81707 0.00005 0.81417 0.00C05 0.81094 0.00005
2.100 0.77753 0.00007 0.77636 ©0.00007 0.7735%56 0.00007 0.77024 ©0.00C07 0.76644 0.00007
0.200 0.73325 (.00009 0.73225 (.00009 0.729%4 0.00009 0.72602 0.00008 0.72180 0.00008
0.300 0.70865 0.00010 0.70792 0.00010 0.70%552 0.00010 0.70207 0.00C10 0.69772 0.00010
2.400 0.69261 0.00011 0.69218 ©.00011 0.69016 0.00010 0.68687 0.00Ci0 0.68251 0.00010
2.500 0.68138 0.00011 0.68126 0.00011 0.€796% 0.00011 0.67657 0.00CH1 0.67225 0.00010
2.600 0.67328 0.00011 0.67345 ©.00011 0.67226 0.00011 0.66941 0.00C11 0.66516 0.00011
0.700 0.66735 0.00011 0.66782 0.00011 0.66706 0.00011 0.66443 0.00C11 0.66027 0.00011
3.800 0.66306 0.00011 0.66382 0.00011 0.66347 0.00011% 0.66108 0.00Ci1 0.65701 0.00011
2.800 0.66004 0.00011 0.66108 0.00011 0.66114 0.00011 0.65898 0.00CH1 0.65500 0.00011
1.000 0.65805 0.00011 0.65937 0.00011 0.65983 0.00014 0.65780 0.00C11 0.65401 0.00011
1.200 0.65652 0.00012 0.65836 (©.00012 0.65959 0.00012 0.65810 0.00C11 0.65438 0.00011
1.400 0.65753 0.00012 0.65988 0.00012 0.66182 0.00012 0.66074 0.00C12 0.65717 0.00012
1.500 0.65882 0.00013 0.66140 0.00013 0.66368 0.00013 0.66278 0.00013 0.65930 0.00013
1.600 0.66055 0.00013 0.66337 0.00013 0.66598 0.00013 0.66%527 0.00C13 0.66183 0.00013
1.800 0.66523 0.00014 0.66848 0.00014 0.67172 0.00014 0.67135 0.00014 0.66801 0.00014
2.000 0.67131 0.00016 0.67498 0.00016 0.67880 02.00016 0.67873 0.00016 0.67545 0.00016
2.200 0.67865 0.00017 0.68270 0.00017 0.68706 0.00018 0.68724 0.00018 0.68399 0.00018
2.400 0.68711 0.00019 0.69153 0.00018 0.69637 0.00019 0.69678 0.00019 0.69351 0.000189
2.500 0.69173 0.00020 0.69632 0.00020 0.7Q140 0.00020 G.70188 0.00020 Q.69860 0.00020
2.600 0.69660 0.00021 0.70136 0.00021 0.70666 0.0002t 0.70724 0.00C21 ©.70391 0.00021
2.800 0.70707 0.00022 0.71214 0.00022 0.71784 0.00022 0.71855 0.00023 0.71513 0.00022
3.000 0.71845 0.00023 0.72382 (0.00024 0.72988 0.00024 0.73067 0.00C24 0.72710 0.00024
3.200 0.73071 0.00025 0.73636 ©.00025 0.74272 0.00025 0.7435% 0.00C25 0.73978 0.00025
3.400 0.74382 0.00026 0.74972 0.00026 0.75635 0.00026 C.75716 0.00027 0.75315 0.00026
3.500 0.75069 ©.00027 0.7567C ©.00027 0.76345 0.00027 0.76423 0.00C27 0.76007 0.00027
3.600 0.75777 0.00027 0.76389 0©.00028 0.77073 0.00028 0.77148 0.00C28 0.76716 0.00028
3.800 0.77253 0.00029 0.77885 0.00028 0.78585 0.00030 0.78647 0.00C30 ©.78179 0.00030
4.000 0.78809 0.00031 0.79459 ©.00031 0.80170 0.00032 0.80213 0.00C32 0.79702 0.00032
4.200 0.80446 0.00034 0.81111 0.00034 0.81826 0.00034 0.81845 0.00C34 0.81284 0.00034
4.400 0.82163 0.00036 0.82840 0.00037 0.83553 0.00037 0.83540 0.00037 0.82923 0.00037
4.500 0.83052 0.00038 0.83734 (0.00038 0.84443 0.00038 0.84411 0.00C38 0.83763 0.00038
4.600 0.83960 0.00039 0.84646 0.00040 0.85351 0.00040 ¢.85298 ©.00040 0.84617 0.00040
1.800 0.85839 0.00042 0.86531 0.00042 0.87218 0.00043 0.87118 0.00043 0.86365 0.00042
5.000 0.87799 0.00044 0.88483 (.00045 0.89157 0.00045 0.88000 0.00045 ©.88165 0.00045
5.200 0.89843 0.00046 0.90534 0.00047 0.81165 0.00047 0.80242 0.00047 0.80017 0.00047
5.400 0.91971 0.00048 0.92656 0.00048 0.93243 0.00048 0.82945 0.00049 0.91919 0.00049
5.500 0.83068 ©0.00048 0.93747 0.00048 0.94308 0.00049 ©.83969 0.00049 0.92889 0.00049
5.600 0.94186 0.00049 0.94859 0.00048 0.95392 0.00050 0.95007 ©.00050 0.93870 0.00050
5.800 0.96482 (0.00052 0.97145 (.00052 0.97613 0.00052 G.87128 0.00052 0.95868 (.00052
6.000 0.98882 0.00059 0.9951i5 (0.00059 0.99904 0.00058 0.99308 0.00057 0.97913 0.00056
6.200 1.02268 0.00071 1.01546 ©0.00068 1.00002 0.00065
6.148 1.00707 0.00068
6.168 1.01567 0.00070
6.216 1.02458 0.00073
6.274 1.02390 0.00075
6.341 1.01503 0.00077
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SAT
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TABLE 20 A (CONT.)

IONIC MEAN MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION

70.000 DEG C 80.000 DEG C 80.000 DEG C 100.000 DEG C 110.000 DEG C
MOLALITY COEFF. S.E. COEFF . S.E. COEFF . S.E. COEFF . S.E. COEFF. S.E.
0.000 1.00000 ©.00000 1.00000 0.0000C 1.00000 ©.00000 1.00000 ©.0C00C0 1.20000 ©.00000
0.001 0.96198 0.00000 0.96116 0.00000 0.986026 0.00000 0.959830 0©.00000 ©.36827 0.00000
0.002 0.94759 0.00000 0.84646 0.00000 0.94524 ©.00000 0.94392 ©.00000 0.34251 ©.00000
0.005 0.82112 0.00001 0.91943 0.00001 0.91762 ©.00001 0.81567 ©.00001 0.31358 0.00001
0.010 0.89425 0.00002 C.89202 0.00002 ¢.88862 0.00002 0.88704 ©0.00002 0.38427 0.00002
0.020 0.86087 0.00003 0.85798 0.00003 0.85487 0.00003 0.85153 0.00003 0.34795 0.00003
0.050 ©.80738 0.00005 0.B80350 0.00005 0.79930 0.00005 0.79478 0.00005 0.78986 0.00005
0.100 0.76219 0.00007 0.75751  0.00007 0.75243 0.00007 0.74695 0.00007 0.74109 0.00007
0.200 0.71694 0.00008 0.71150 0.00008 0.70552 0.00009 0.683%05 ©.00008 0.59211 0.00010
0.300 0.692589 0.00010 0.68674 0.00010 0.68024 0.00010 0.67317 0.00010 0.56556 0.00010
0.400 0.67722 0.00010 0.67110 0.00010 0.66424 0.C0010 0.65672 0.00010 0.34861{ ©.00010
0.500 0.66687 0.00010 0.66054 0.00010 0.65339 0.00010 0.64550 0.0001t 0.53687 0.00011
0.60D 0.65972 0.00010 0.65323 0.00010 0.64582 0.00011 0.63761 0.00011 0.52870 0©.00010
0.70D 0.65478 0.00011 0.64815 0.00011 0.64052 0.0001! 0.63202 0.00011 0.52276 ©0.00010
0.800 0.65149 0.000t1 0.64473 0.00011 0.63683 0.0001!} 0.62812 0.00011 0.51852 0.00010
0.900 0.64947 0.00011 0.6425% 0.00011 0.63455 0.00011 0.62551 0©.00011 0.51560 0. 00010
1.000 0.64845 0.00011% 0.64146 0.0001 1t 0.63323 0.0001! 0.62393 0.00011 0.51371 0.000114
1.200 0.64878 0.00011 0.64156 0.00011 0.63295 0.0001) 0.62314 0.0001t 0.51232 0.00011
1.400 0.65152 0.00012 0.64406 0.00012 0.63507 0.00012 0.62476 0.00012 ©.51332 0.00011
1.502 0.65360 0.00012 Q.84602 0.00012 0.63683 0.00012 0.62627 ©.00012 0.51453 0.00012
1.600 0.65610 0.00013 Q.6483% 0.00013 0.63900 0.00013 0.62817 0.00013 ©.51612 0.00012
1.800 0.66216 0.00014 0.65418 0.00014 ©.64437 0.00014 0.63301 0©.00014 0.52032 0 00013
2.000 0.66946 0.00016 0.66118 0.00016 0.65092 0.00015 0.63900 0.00015 0.62566 O 00015
2.200 0.67783 0.00017 0.66921 0.00017 0.65848 0.00017 0.64597 0©0.00017 0.63195 0 00016
2.400 0.68714 0.000189 0.67814 0.00019 0.66690 0.00019 0.65377 0.00018 0.539803 0. 00018
2.500 0.69212 0.00020 0.68292 0.00020 0.67141 0.00019 0.65795 0.00019 0.54284 0.00019
2.600 0.69729 0.00021 0.68788 0.00021 0.67609 0.00020 0.66230 ©0.00020 ©.54682 0 00020
2.800 ©.70822 0.00022 0.69835 0.00022 0.68597 0.00022 0.67147 0.00021 0.55521 0 00021
3.002 0.71985 0.00024 0.70847 ©0.00023 0.69646 ©.00023 0.68123 0.00023 0.66414 0. 00022
3.200 0.73214 0.00025 0.72122 0.00025 0.70752 0.00024 0.69150 (0.00024 0.67355 ©0.00023
3.400 0.74506 0.00026 $.73353 0.00026 0.71810 0.00026 0.70225% 0.00025 0.68340 © 00025
3.500 0.75174 0.00027 ¢.73989 0.00027 0.72508 0.00026 0.70779 0.00026 0.68847 © 00025
3.600 0.75857 0.00028 0.74638 0.00027 ©0.73117 0.00027 0.71344 0.00026 0.69364 0.00026
3.800 0.77264 0.00029 0.75974 0.00029 0.74369 0.00028 0.72802 0.00028 0.70423 0.00027
4.000 0.78725 0.00031 0.77357 0.00031 0.75662 0.00030 0.73€98 ©.00029 ¢.71514 ©. 00028
4.200 C.80238 0.00034 0.78786 0.00033 0.76935 0.00032 0.74927 0.00031 0.72634 0 00030
4.400 0.81801 0.00036 0.80257 0.00036 0.78365 ©.00035 0.76188 0.00034 G.73781 0 00033
4.500 0.82600 0.00038 0.81008 0.00037 0.79063 0.00036 C.76829 (©.00035 0.74364 0O 00034
4.600 0.83411 0.00039 0.81770 0.00039 0.79769 0.00038 0.77477 0.00037 0.74952 0.00035
4.80D 0.85068 0.00042 0.83321 0.00042 0.8B1205 0.00041 0.78793 0.00040 0.76145 0.00038
5.002 0.86768 0.00045 0.84908 0.00044 0.82671 0.00044 0.80133 ©.00043 0.77357 0.00041
5.200 0.88511 0.00047 0.86530C 0.00047 0.B4165 0.00046 0.81494 0.00045 0.78586 0O 00044
5.40D 0.90295 0.00049 0.88185% 0.00049 0.85683 0.00049 0.82876 0.00048 0.79831 0.00046
5.500 0.81202 0.00050 0.89023 0.00050 0.86452 0.00050 0.83573 0.00049 0.80459 O 00048
5.600 0.92118 0.00050 0.89869 0.00051 0.87226 0.00051 0.8B4274 0.00050 0.81088 0 .00048
5.800 0.93978 0.00052 0.81582 0.00052 0.88789 0.00052 (.85€88 0.00052 0.82358 © 00051
6.000 0.95873 0.00055 0.83321 0.00055 0.80370 0.00055 0.87116 0.00054 0.83637 0.00053
6.200 0.97801 0.00063 C.95083 0.00061 0.81967 0.00059 0.88554 0.00058 0.84824 0.00057
6.400 0.99760 0.00078 0.96866 0.00073 0.83579 0.00069 0.90001 0.00066 0.86216 0.00064
6.500 0.94388 0.00077 0.80726 0.00072 0.86863 0.00070
6.600 0.81453 0.00081 0.87511 ©.00077
6.413 0.99921 0.00079
6.498 0.97751 0.00082
6.587 ©.95093 0.00085
6.680 0.92038 0.00089
6.778 0.88666 0.00094
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TABLE 20 B IONIC MEAN MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C
WEIGHT % COEFF. S.E. COEFF. 5.E. COEFF. S.E. COEFF. S.E. COEFF. S.E.
0.000 1.00000 ©.00000 1.00000 ©.00000 1.00000 ©.00000 1.00000 0©.0000C 1.00000 ©.00000
0.100 0.88207 0.00003 0.88155 0.00002 0.88094 0.00002 0.88025 0.00002 0.87948 0.00002
0.200 0.84630 0.00004 0.84585 0.00004 0.84523 0.00004 0.84447 0.00004 0.84360 0.00004
0.300 0.82250 0.00005 0.82218 0.00005 0.82163 0.00005 0.82089 0.00005 0.82000 ©.00005
0.400 0.80450 0.000086 0.80432 ©.00006 0.80387 0.00006 0.80318 0.00006 0.80231 0.00008
0.500 0.78898 0.00007 0.78987 0.00007 0.78962 0.00007 0.78921 0.00007 0.78818 0.00007
0.600 0.77782 0.00008 0.77797 0.00008 0.77775 ©.00008 0.77723 0.00007 0.77645 0.00007
0.700 0.76736 - 0.00008 0.76762 0.00008 0.76760 ©.00008 0.76716 0.00008 0.76644 0.00008
0.800 0.75820 0©.00002 0.75871 0.00009 0.75874 ©.00008 0.75840 0.00008 0.75775 0.00008
0.900 0.75006 ©.00009 0.75074 0.00009 0.75091 0.00008 0.75067 ©0.00009 0.75009 0.00008
1.000 0.74275 0©.C000 0.74360 0.00009 0.74380 0.00009 0.74376 0.00009 0.74326 0.00008
1.200 0.73004 0.00010 0.73124 0.00010 0.73182 0.00010 0.73189 0.0CC10 0.73154 0.00010
1.400 0.71930 ©.000H 0.72084 0.00010 0.72169 ©.00010 0.72187 ©0.00010 0.72179 0.00010
1.600 C.71004 0.000!11 0.71192 0.00010 0.741303 0.00010 0.71353 0.00010 0.71352 0©.00010
1.800 0.70193 0.00011 0.70413 0.00010 0.70551 0.00010 0.70623 0.00010 0.70638 0.00010
2.000 0.69474 0©.00011 0.69727 0©.000114 0.698381 0.00010 0.69984 0.00010 0.70017 0©.00010
2.500 0.67982 0.000MH1 ©.68314 0.00011% 0.68543 0.00011 0.68688 0.00011 0.68764 (0.00011
3.000 0.66810 0.00011 C.67217 0.00011 0.67509 0.000114 0.67706 0.00011 0.67823 0.00011
3.500 0.65866 0.00011 Q.66345 0.00011 0.66698 0.00011 0.66945 0.00011 0.67104 0.00011
4. 000 ©.65095 0.00011 0.65644 0.00011 0.66055 0.00011 0.66351 0.00011 0.66552 0.00011
4,500 0.64461 0©.000#1 0.65078 0.00011 0.65546 0.00011 0.65830 0.00011 0.66131 0.00011
5.000 0.63941 0.000!1 0.64623 0.00011 0.65146 0.00011 0.65537 0.00011 0.65817 0Q.00011
6.000 0.63176 0©.00014 0.63982 0.00011 0.64612 0.00011 0.65083 0.00011 0.65449 0.00011
7.000 0.62707 0.00012 0.63631 0.00011 0.64362 0©.00011 0.64930 0.000%2 0.65359 0.00012
8.000 0.62482 0.00012 0.63517 0.00012 0.64345 0.00012 0.649%6 0.0C012 0.65495 0©.00012
9.000 0.62466 ©0.00013 0.63608 0.00013 0.64529 ©.00013 0.65260 ©0.0C013 0.65827 C©.00014
10.000 0.62638 0.00014 0.63884 0.00014 0.64894 0.0001S5 0.65702 0.0CO15 0.66335 0.00015
11.000 0.62885 ©0.00016 0.64331 0.00016 0.65428 0.00016 0.66311 0.0C016 0.67006 0.00017
12.000 0.634989 0.00017 0.64941 0.00017 0.66123 0.00018 0.67078 ©.0C018 0.67834 0.00018
13.000 0.64174 0©.00018 0.65711 0.00019 0.66975 0©.0001¢9 0.68000 0.0C020 0.68816 0.00020
14.000 0.65008 0.00020 0.666339 0.00021% 0.67983 ©.00021 0.68077 ©.0C021 0.69950 0.00022
15.000 0.66004 0.00022 0.67726 0.00022 0.69150 0.00022 0.70310 0.0C023 0.71238 0.00023
16.000 0.67164 0.00023 0.68976 0.00023 2.70478 0.00024 0.71704 0.0C024 0.72685 0.00025
17.000 0.68493 0.00024 0.70385 0.00025 0.71973 0.000256 0.73263 0.0C026 0.74296 0.00026
18.000 0.69998 0.00026 0.71889 0.00027 0.73643 0.00027 0.74995 0.0C028 0.76078 0.00028
19.000 0.71688 0.00028 0.73769 0.00029 0.75497 0.00030 0.76910 0.0C030 0.78040 0.00031
20.000 0.73576 0.00032 0.75745 0.00032 0.77547 0.00033 0.79019 0©.0C034 0.80194 0.00034
21.000 0.75675 ©.00035 0.77933 0.00036 0.79808 0.00037 0.81336 . 0.0C038 0.82553 0©.00038
22.000 0.78002 ©0.00039 0.80350 0.00040 0.82285 0©.00041 0.83878 0.0C041 0.85132 0©.00042
23.000 0.80580 0.00042 0.83015 0.00043 0.85030 ©.00044 0.86662 0.0C044 0.87949 ©.00045%
24.000 0.83432 0.00044 0.85955 0.00045 0.88035 ©.00046 0.89713 0.0C047 0.91026 0.00047
25.000 0.86589 0.00047 0.89187 0.00047 0.91339 0.00048 Q.93056 0.0C049 0.94387 ©.00050
26.000 0.90088 0.00056 ©.92779 0.00056 0.84877 0.00057 0.96723 0.0C058 0.98061 0.00059
26.268 0.9108¢ ©.00061
26.278 0.983842 0.00061
26.300 2.96140 0.00062
26.334 0.98026 0.00064
26.378 0.99537 0.00066
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TABLE 20 B (CONT.)

IONIC MEAN MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION

25.000 DEG C

30.000C DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

WEIGHT % COEFF. S.E. COEFF. S.E. COEFF. S.E. COEFF. S.E. COEFF. S.E.
0.000 1.00000 0.00000 1.00000 ©.000C0 1.00000 0.00000 1.00000 ©O.00000 1.00000 ©.00000
0. 100 G.87866 0.00002 0.87778 0.00002 0.87586 0.00002 0.87374 ©0.00002 0.87142 0.00002
0.200 0.84264 0.00004 0.84158 0.00004 0.83824 0.00004 0.83662 0.00004 0.83371 0.00004
©.300 0.81898 0.00005 0.81785 0.00005 0.81528 0.00005 0.81237 0.0000% 0.80911 0.00005
0.400 0.80128 0.00006 0.80012 0.00006 ©.79743 0.00006 Q.79432 0.00006 0.79082 0.00006
0.500 G.78716 0.00007 Q.78588 0.00007 0.78323 0.00007 0.77983 0.00007 ©.77630 0.00007
0.600 ©.77546 0.00007 0.77423  0.00007 G.77148 0.00007 0.768153 0.00007 0.76433 0.00007
0.700 0.76549 0.00008 0.76434 0.00008 0.76152 0.00008 0.75812 0.00008 0.75418 0.00008
0.800 0.75685 0.00008 0.75%72 0.00008 0.75280 0.00008 0.74943 0.00008 0.74543 0.00008
0.9800 0.74923 0.00009 0.74814 0.00009 0.74534 0.00008 0.74185 0.00009 0.73776 0.00009
1.000 0.74246 0.00009 0.74140  0.00008 0.73862 0.00009 0.73512 0.00009 0.73087 0.00009
1.200 0.73085 0.00010 0.72987 0.00010 0.72718 0.00009 0.72366 ©.00008 ©.71942 ©.00002
1.40C 0.72123 0.00010 ©0.72034 ©0.00010 0.71774 0.00010 0.71423 0.00010 ©.70894 (C.00010
1.600 0.71308 0.00010 0.71228 0.00010 0.70881 0.00010 0.70633 0.00010 0.70200 ©.00010
1.800 0.70608 0.00010 0.70%39 0.00010 0.70303 0.00010 0.69960 0.00010 0.69525 0.00010
2.000 0.70000 0.00010 0.68¢41 0.00010 0.69719 0.00010 0.69381 0.00010 0.68945 0©.00010
2.500 0.68781 0.00011 ©.68750 0.00011 0.68563 0.00011 0.68242 0.00010 0.67808 0.00010
3.000 0.67875 0.00011 ©.67871 0.00011 0.67722 0.000114 0.67421 0.00011 0.66891 0.00010
3.500 0.67190 0.00011 0.67213 0.00011 0.67104 0.00011 0.66822 0.00011 0.66399 0.00011
4.000 0.66871 0.00011 0.66722 0.00011 0.66651 0.00014 0.663%2 0.00011 0.65976 0.00011
4.500 0.66284 0.00011 0.66361 0.00011 0.66329 0.00011 0.66091 0.00011 0.65685 0.00011
5.000 0.66003 0.00011 0.66107 0.00011 0.66113 0.00011 0.65898 0.00011 0.65499 O0.0001t1
6.000 0.65698 0.00011 ©.65854 0.00011 0.85936 0.00011 0.65764 0.00011 0.65383 0.00011
7.000 0.65668 0.00012 0.65876 0.00012 0.66030 0.00012 0.65838 0.00012 0.65535 0.00012
8.000 0.65864 0.00013 0.66119 0.00013 0.66343 0.00013 0.66252 0.00013 0.65802 0.00012
9.000 0.66252 0.00014 0.66554 0.00014 0.66845 0.00014 0.66730 0.00014 0.656451 0.00014
10.000 0.66814 0.00015 c.67161 0.0C015 0.67515 0.00015 0.687493 0.00015 0.67162 0.00015
11.000 0.67%538 0.00017 0.67927 0.00017 0.68341 0.00017 0.68349 0.00017 0.68B022 0.00017
t12.000 2.68417 0.00018 0.68847 0.00019 0.68316 (0.00019 0.638349 0.00019 0.69023 0.00019

13.000 2.62447 0.00020 0.69815 0.00020 0.70436 ©.00021 0.70490 0.00021 ©.70159 (©.00021

14.000 0.70628 0.00022 ¢.711433  0.00022 0.71700 ©.00022 0.7177¢  0.00022 0.71428 (.00022
15.000 0.71961 0.00023 0.72801 0.00024 0.73110 0.00024 0.73180 0.00024 0.72831 0.00024
16.000 0.73450 0.00025 0.74C23 0.00025 0.74668 (0.0002% 0.74751 0.00026 0.74367 0.00026
17.000 2.75101 0.00027 0.75703 0.00027 ©.76378 0.00027 0.76456 0.00027 0.75040 0.00027
18.000 0.76921 0.00029 0.77549 0.00029 0.78247 ©.00028 ©.78312 ©0.00029 ©.77852 (©.00028
19.000 0.78318 0.00031 0.79569 0.00032 0.80281 (©.00032 0.80323 0.00032 0.73808 0.00032

20.000 2.81103 0.00035 0.81773 0.00035 0.82489 (.00035 0.82436 0.00035 0.81814 0.00035

21,000 0.83489 0.00038 0.84173 0.0C039 0.84881 (0.00039 0.84838 0.00038 0.84175 0.00038

22.000 2.86090 0.00042 0.86782 0.00043 0.87468 (.00043 0.87360 0.00043 0.85597 0.00043

23.000 0.88923 0.00046 ©.88616 0.00046 0.90262 (0.00046 0.80071 0©.00046 0.83187 0.00046

24,000 0.82008 0.00048 0.92693 0.00048 0.93279 (©.00048 0.92980 0.00049 0.91952 0.00049

25.000 02.95367 0.00050 0.96C32 0.00050 0.96533 (@.00051 0.96089 0.00051 0.94899 0.00051

26.000 2.98027 0.00059 ©0.99658 0.00059 1.00043 (@.00059 0.99440 0.00058 0.93036 ©.00056

27.000 1.01369 0.000786

26.432 1.00707 0.00068

26.495 1.01567 0.0C070

26.647 1.02458 (0.00073

26.830 1.0239¢ 0.00075%

27.038 1.01503 ©.00077

ves
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TABLE 20 B (CONT.)

IONIC MEAN NOLAL ACTIVITY CCEFFICIENT OF SODIUM CHLORIDE SOLUTION

70.000 DEG C

80.000 DEG C

90.000 DEG C

100.00C DEG €

110.000 DEG C

WEIGHT % COEFF. S.E. COEFF. S.E. COEFF. S.E. COEFF, S.E. COEFF. S.E.
©.000 1.00000 ©.00000 1.00000 ©.00000 1.00000 ©.00000 1.00000 ©0.00000  1.00000 ©O.00000
0.100  0.86890 0.00002 0.86617 ©.00002 (.86323 0.00002 ©0.86007 ©0.00002 0.85669 0.00002
0.200 0.83053 0.00004 0.82707 ©0.00004 0.82334 0.00004 0.81933 0.00004 0.81504 0.00004
0.300  0.80552 0.00005 0.80161 ©0.00005 C.79737 0.00005 0.79282 0.00005 0.78795 0©.00005
0.400  0.78694 0.00006 0.78269 0.0000§ C.77808 0.00006 ©.77313 0.00006 0.76784 ©.00006
0.500 0.77220 0.00007 0.76769 {©.00007 0.76280 0.00007 0.75753 0.00007 0.75191 0.00007
0.600  0.76005 0.00007 0.75533 0.00007 ©.75020 0.00007 ©.74468- 0.00007 0.73877 0.00008
G.700 Q.74976 ©.00008 0.74487 O.00008 4.73954 0.0C008 0.73379 0.00008 0.72765 ©.00008
0.800  0.74088 0.00008 0.73585 ©.00008 0.73034 0.00008 0.724:40 0.00008 0.71805 0.00008
0.900 0.73311 0.00009 0.72784 0.Q0C08 0.72229 ©.00008 0.71618 0.00009 0.70964 0.00009
1.000 0.72623 ©0.00009 0.72085 0.00008 0.71545 0.00009 0.70889 0.00009 ©.70218 0.00009
1.200 0.71454 ©.00009 0.70806 ©.00009 0.70303 ©0.000089 0.69650 0.00010 0.68950 ©0.00010
1.400  0.70494 0.00010 0.69930 0.00010 €.63308 0.00010 0.68631 0.00010 0.67906 0.00010
1.600  0.69691 0.00010 0.69114 0.00010 0.68474 0.00010 0.67777 0.00010 0.67030 0.00010
1.800 0.62009 0.00010 0.68420 0.00C10 0.67765 ©.00010 0.67050 0.00010 0.66282 0.00010
2.000  0.68423 0.00010 0.67824 0.00010 0.67155 0.00010 ©.66424 0.00010 0.65637 0.00010
2.500 0.67275 0.00010 0.66654 Q.00010 0.65855 0.00010 0.65188 0.00010 0.64360 0.00011
3.000  0.66450 0.00010 0.65813 0.00010 0.65089 0.00011 0.64281 0.00011 0.63426 0.00010
3.500 0.65854 0.00010 0.65202 0.C0010 ¢.64456 0.00011 0.63629 0.00011 0.62731 0.00010
4.000 0.65428 (0.00011 0.64763 O0.00011 0.63897 0.00011 0.63123 0.00011 0.62212 0.00010
4.500 0.65133 0©0.00011 0.64456 0.00011 0.63671 0.00011 0.62792 0.00011 0.61831 0.00010
5.000 0.64946 0.00011 0.64258 0.C0011 C.63454 0.00011 0.62550 0.00011 0.61559 0.00010
6.000  0.64825 0.00011 0.64116 0.00011 0©.63275 0.00011 0.62322 0.00011 0.61272 0.00011
7.000 0.64872 0.00012 0.64240 0.C0011 ¢G.63362 ©.00011 0.62360 0.00011 0.61251 0.00011
8.000 0.65333 0.00012 0.64576 0©.Q00012 0.63660 0.00012 0.62608 0.00012 0.61436 0.00012
9.000  0.65873 0.00014 0.65090 0.00013 0.64132 0.00013 0.63024 0.00013 0.61791 0.00013

10.000  0.66571 0.00015 0.65758 0.00015 0.64755 0.00015 ©.63591 0.00014 0.62290 0.00014

11.000  0.67415 0.00017 0.66567 0.00017 .65515 0.00016 ©0.64283 0.00016 0.62916 0.00016

12.0C0 0.683%94 0.00019 0.67507 0.000C18 ¢.66400 0.00018 0.65108 0.00018 0.63659 0.00017

13.000  0.69503 0.00020 0.68571 0.00020 0.67405 0.00020 0.660:0 0.00020 ©.64508 0.00019

14.000  0.70740 0.00022 0.69756 0.00022 0.68523 0.00022 ©.67079 0.0002% ©.65458 0.00021

15.000 0.72102 0©0.00024 0.71060 0.00024 Q0.69752 0.00023 ©.6822¢ 0.00023 0.66504 0.00022

16.000  0.73590 0.00025 0.72480 0.C0025 C©.71080 0.00025 ©.69464 0.00024 0.67643 0.00024

17 .Q00 0.75205 ©.00027 0.74019 (©.00027 0.72536 0.00026 0.70805 0.000286 0.68871 0.00025

18.000  0.76950 0.00029 0.75676 0.00028 (.74080 0.00028 ©.72244 0.00027 ©0.70187 0.00027

18.000  0.78827 0.00031 0.77453 0.00031 C.75752 0.00030 ©.73781 0.00029 0.71589 0.00029

20.000  0.80839 0.00035 0.79352 0.00034 0.77523 0.00033 ©0.754-3 0.00032 0.73077 0.00031

21.000 0.82991 0.00038 0.81376é 0.00038 0.79404 0.00037 0.77142 0.00036 0.74648 ©0.00035

22.000  0.85287 0.00042 0.83526 0.00042 0.81395 0.00041 0.78966 0.00040 0.76302 0.00038

23.000 0.87730 0.00046 0.85804 (.00046 0.83497 0.00045 0.80886 0.00044 0.78037 0.00043

24 .000 0.80326 0.00049 0.88213 0.00048 0.85702 0.00049 0.82839 0.00048 0.79852 0.00047

25,000  0.93077 0.00051 0©.90753 0.C0051 C.88033 0.00051 0.85005 0.00051 0.81745 0.0005Q

26.000 0.95987 0.00055 0.93425 (.00055%5 0.80464 0.0005% 0.872¢01 0.00054 0.83714 0.00053

27.000  0.99058 0.00071 0.96228 0.0C0068 C.93002 0.00065 0.89484 0.00063 0.85754 0.00061

28.000 Q0.91848 0.00086 0.87863 0.00081

27.272  0.99921 0,00079

27.525 0.97751 ©.C0082

27.79% €.85083 0.00085

28.079 0.92038 0.00089 _

28.373 0.88666 ©.00094

3AQIHOTHI WNIAOS SNOINOV HO4 SNOILONNS JINVNAQOWHAHL

S€S



G861 ‘2 "ON V1 "IOA ‘ejeq "oy "wey) 'shyd 'p

SAT
SAT
SAT
SAT
SAT

TABLE 21 A

WATER SATURATION VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION,

(KPA)

0.000 DEG C

5.000 DEG C

10.000 DEG C

15.000 DEG C

20.000 DEG C

MOLALITY V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E.
0.000 0.61121 0.00000 0.87247 0.00000 1.22794 0.00C00 1.70832 0©.0CC00 2.33854 0.00000
0.001 0.6111¢ 0.00000 0.87244 0.00000 1.22790 ©.00000 1.70526 0.0C000 2.33846 ©.00C00C
0.002 0.61117 0.00000 0.87241 0.00000 1.22785 ©.00000 1.70520 0.00C00 2.33838 0.00000
0.005 0.61111 0.00000 ©.87232 0.00000 1.22772 0.00000 1.70502 0.00000 2.33813 0.00000
0.010 0.6110C ©.00000 0.87216 0.00000 1.22751 0.00000 1.70472 0.00000 2.33773 ©.00000
0.020 0.61078 0©.00CC0 ©.87187 0.00000 1.22709 ©0.00000 1.70414 0©.00000C 2.33693 ©0.00000
0.050 0.61017 ©.0000C0 0.87088 0.00000 1.22585 ©.00000 1.70242 0.00000 2.33457 ©.00000
0. 100 0.60918 0.000C0 0.86954 0.0000C 1.22382 0.00000 1.69939 ©.00000 2.33069 0.00000
0.200 0.60717 ©.0000G0 0.86669 0.00000 1.21979 0.00000 1.68450 ©.00000 2.32301 0.00000
0.300 0.60518 0.00000 ©.863868 0.00000C 1.21579 0.00000 1.68843 ©.00000 2.31536 0.00000
0.400 0.60322 0.0000C 0.86103 0.00000 1.21180 ©.00000 1.68286 0.00000 2.30770 0.00000
0.500 0.60126 0.000C0 ¢.85820 0.00000 1.20780 . 0.00000 1.67728 0.00000 2.30001 0.00000
0.600 0.59928 0.00000 0.85537 0.00000 1.20378 0.00000 1.671587 ©.00000 2.29230 0.00000
0.700 0.5973%1 0.000C0 0.85253 0.00000 1.18976 ©.00000 1.66605 (O.00000 2.28455 0.00000
0.800 0.58534 0.00000 0.84968 0.00000 1.18571 0.00000 1.66039 0.00000 2.27675 ©0.00000
0.9800 0.59335 0.000C0 0.84681 0.00000 1.12165 0,00000 1.65471 0.00000 2.26890 0.00001
1.000 0.58136 ©.000CO 0.84394 0.00000 1.18756 0.00000 1.64832 0.00000 2.26101 0.00001
1.200 0.58733 0.000C0 0.83812 0.00000 1.17930 0.00000 1.63742 0.00001 2.24504 0.00001
1.400 0.58326 0.000C0 0.83223 ° 0.00000 1.17092 0.00001 1.62559 0.00001 2.22883 0.00001
1.500 ©.58120 0.000C0 0.82925 0.00000 1.16668 0.00001 1.61975 0.0000t 2.22063 0.00001
1.600 0.57912 ©.000C0 0.82625 0.00001 1.16241 0.00001 1.61376 0.00001 2.21236 0©.00001
1.800 0.57481 0.000CO 0.82017 0.00001 1.15376 0.00001 1.60154 0©.00001 2.19561 0©.00002
2.000 0.57063 0©.000C1 0.81387 0.00001 1.14495 0.00001 1.58930 0.00002 2.17856 0.00002
2,200 0.56626 (.000CH 0.80767 0©.00001 1.13588 0.00001 1.67674 0.00002 2.16122 0.00003
2.400 0.56181 ©.000CH 0.80124 0.00001 1.12686 0.00002 1.56336 ©.00002 2.14358 0.00003
2.500 0.55956 ©.000C1 0.79798 0.00001 +.12223 0.00002 1.55749 0.00002 2.13465 0.00003
2.600 ©.55728 0.000C1 0.79470 0.00001 ¢.11786 0.00002 1.55026 ©.00003 2.12563 0.00004
2.800 ©.55265 0.000C1 0.78803 0.00002 1.10810 0.00002 1.53772 0.00003 2.10738 0.00004
3.000 0.54794 0.000C1 0.78124 0.00002 £.09847 0.00002 1.52426 0.00003 2.08882 0.00005
3.200 ©.54313 0.000CH 0.77432 0.00002 *.08866 0.00003 1.51057 0.00004 2.06996 (Q.00005
3.400 ©.53824 0.000C1 0.76728 0.00002 4.07869 0.00003 1.49655 0.00004 2.05080 0.00006
3.500 ©.53576 0.000C1 0.76372 0.00002 ©.07365 0.00003 1.48951 0.00004 2.04111 0.00006
3.600 ©0.53325 0.000C2 0.76012 0.00002 ©.06856 0.00003 1.48252 0.00004 2.03135 0.00006
3.800 0.52818 0.000C2 0.75283 0.00003 +.05826 0.00004 1.46816 0.00005 2.01161 0.00007
4.000 ©.52301 0©.000C2 0.74543 0.00003 ©.04780 0.00004 1.45358 0.000086 1.99159 0.00008
4,200 ©.51776 ©.000C2 ©.73790 0.00003 ©.03718 ©.00005 1.43831 0.00007 1.87129 0.00008
4.400 0.51242 0.000C3 0.73027 0.00004 ©.02640 0.0000% 1.42382 0.00007 1.95073 ©.00010
4.500 0.50972 ©.000C3 0.72640 0.00004 1.02086 0.00006 1.41626 0.00008 1.94035 0.00011
4.600 ©.50700 0.000C3 ©.72251 0.00004 1.01847 0.00006 1.40864 0.00008 1.92991 0©.00011
4.800 ©.50150 0.000C3 C.71465 0.00005 1.00440 ©.00007 1.39327 0.00009 1.90885 0©.00012
5.000 0.49592 0.00004 C.70667 0.00005 0.99318 0©.00007 1.37771  0.00010 1.88754 0©.00013
5.200 0.49025 ©.00004 0.69853 0.00005 0.98183 0.00007 1.36196 0.00210 1.86601 0.00014
5.400 0.48451 0.000C4 0.69041 0,00005 0.97034 0.00007 1.34605 0.00010 1.84425 0.00014
5.500 0.48161 0.00004 0.68628 0.C0005 0.96454 0.00007 1.33803 0.00010 1.83329 0.00014
5.600 0.47868 0.00004 0.68213 0.00005 0.95871 0©.00008 1.32986 0.00211 1.82228 ©.00014
5.800 0.47280 (.00004 0.67374 0.00006 0.84696 ©.00008 1.31371 0.00011 1.80011 0.00016
6.000 0.46683 0.00005 0.66526 0.00007 ¢.93508 0.00010 1.29731 0.00014 1.77774 0.00019
6.096 0.,46394 0.000C6
6.099 0.66102 0.00008
6.106 0.92873 0.00011
6.117 1.28767 0©.00016
6.131 1.76305 0.00022
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TABLE 21 A (CONT.)}

WATER SATURATICN VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION,

{KPA)

25.000 DEG C 30.000 DEG € 40.000 DEG C 50.000 DEG C 60.000 DEG €
MOLALITY vV.P. S.E. V.P. S.E. V.P. - S.E. V.P. S.E. V.P. S.E.
0.000 3.16874 ©.00000 4.24520 ©0.00CCO 7.88127 0.00000 | 12.3448 ©.0000 19.9331 0.0000
0.001 3.16863 (.00000 4.24505 0.00C00 7.38101 0.0000C 12.3443 0.0000 19.9324 0.0000C
0.002 3.16851 0.00000 4.24490 0.00C00 7.38075 0.00000 12.3439 ©.0000 19.9317 0.0000
0.005 3.16818 0.00000 4.24445 ©0.00C00 7.37987 0.00000 12.3426 Q.0000 19.9296 0.0000
0.010 3.16763 0©.0000Q 4.24372 0.00C0Q 7.57869 0Q.00000C 12.3405 0.0000 18.9261 0.0000
Q.020 3.16655 0.00000 4,24227 0.00C00 7.27617 0.00000 12.3362 0.0000 19.9193 0.0000
0.050 3.16335 0.00000 4.23798 0.00CC0O 7.36872 0.00000 12.3238 ©.0000 19.8892 0.0000
0.100 3.15809 ©.00000 4.23084 0.00C00 7.35647 0.00000 12.3033 ©.0000 19.8661 0.0000
0.200 3.14768 ©.00000 4.21688 0.00C00 7.3%3219 0.00000 12.28627 0.0000 19.8005 0.0000
0.300 3.13728 ©.0000C 4.20305 ©.00C00 7.307982 0.00000C 12.222° 0.0000 19.7349 0.0000
0.400 3.12689 0©.00000 4.18908 ©.00C00 7.28358 0Q.0000t 12.1813 ©.0000 18.6690 0.C000
0.500 3.11645 0©.00000 4,17506 ©.00C00 7.25911 0.00001 12.1403 0.0000 19.6027 0.0000
0.600 3.10596 0.00000 4.16097 ©.00CO1 7.23450 0.00001 12.0880 0.0000 18.5353 0.0000
0.700 3.09541 0.00001 4.14679 0O.00CO1 7.20972 0.00001 12.0574 0.0000 19.4686 0.0000
0.800 3.08480 0.00001 4.13252 0.00C0O1 7.18477 0.00001 12.0155% ©.0000 19.4009 ©.0000
0.900 3.07411 0.00001 4.11815 0.00COt 7.15963 0.00002 14.9733 0.0000 19.3325 0.0000
1.000 3.06336 0.00001 4.10367 0.00CO1 7.13430 0.00002 11.9308 0.0000 19.2636 0.0001
1.200 3.04160 ©0.00001 4.07439 0.00C02 7.08302 0.00003 11.8446 0.0000 19.1241 0.0001
1.400 3.01851 0.00001 4.04464 0.00C02 7.C3091 0.00003 11.7570 0.0C0I 18.9823 0.0001
1.500 3.00832 0.00002 4.02958 0.00C02 7.C0452 0.00004 11.7127 ©.0001 18.9105 ©.0001
1.600 2.99705 0.00002 4.01439 0.00C03 6.87791 0.00004 11.6680 ©.0001 18.8380 0.0001
1.800 2.87420 0.00002 3.98364 0.00C03 €.82403 0.00006 11.5774 0.000I 18.6914 0.0002
2.000 2.85097 0.00003 3.95236 0.00C04 6.86923 0.00007 14.4853 ©.C0CIH 18.5424 0.0002
2.200 2.82734 0.00004 3.92054 0.00C05 6.81353 0.00009 11.3218 0©.000] 18.3910 0.0002
2.400 2.80330 0.00004 3.88819 0.00C06 6§.75692 0.000C10 11.2867 0.0002 18.2373 0.0003
2.500 2.83113 0.00005. 3.87182 0.00C06 6.72827 0.00011 11.2487 0.0002 18.1596 0.0003
2.600 2.87886 0.00005 3.85531 0.00C07 6.69940 0.00012 11.2002 0.0002 18.0813 0.0003
2.800 2.85401 05.00006 3.82189 0.00C07 6.84100 0.00013 11.1023 0.0002 17.8231 0.0004
3.000 2.82876 0.00006 3.78795 0©.00C08 6.58173 0.00014 11.0030 0.0002 17.7628 0.0004
3.200 2.80310 ©0.00007 3.75349 0.00C09 6.52161 0.00016 10.8024 (Q.0003 17.6005 ©.0004
3.400 2.77706 D.00007 3.71852 0.00C10 6.46065 0.00017 10.8004 0.0003 17.4362 0.0005
3.500 2.76380 D.00008 3.70085 0.00011 6.42988 0.00018 10.749¢ 0©.0003 17.3533 0.0005
3.8600 2.75064 O.00008 3.68305 0.0001t1 6.39880 0.00019 10.6972 ©.0002 17.2700 0.0005
3.800 2.72384 D.00009 3.64711 0.00013 6.33638 0.00022 10.5929 0.0004 17.1021 0.0006
4.000 2.69667 0.00011 3.61069 0.00014 6.27311 0.00025 10.487<4  0.0004 16.9326 ©0.0007
4.200 2.66915 ©0.00012 3.657383 0.00016 6.20914 0.00028 10.3808 0.0005 16.7615 0.0008
4.400 2.64130 0.00014 3.53654 0.00018 6.14449 0.00032 10.2732 0.0005 16.5890 0.0009
4.500 2.62724 0.00015 3.51773 0.00019 6.11183 0.00034 10.2191 0.0006 16.5023 0.0009
4,600 2.61311 D.00015 3.49882 0.00020 6.C7921 0.00035 10.1648 0,0006 16.4152 0.0010
4.800 2.58461 0.00017 3.46072 0.00022 6.C1333 0.00038 10.0585<¢ ©.0007 16.2403 0.0011
5.000 2.55580 0.00018 3.42223 0.00024 5.84688 0.00042 9.8453 0.0007 16.0643 0.0011
5.200 2.52671 0.00019 3.38338 0.00025 5.87983 0.00043 9.834¢ 0.0007 15.8874 0.0012
5.400 2.49734 0.00019 3.34422 0.00025 5.81250 0.00044 9.7230 0©.C008 15.7097 0.0012
5.500 2.48256 0.00019 3.32451 0.00026 5.77861 0.00045 9.6670 0©.0008 15.6207 0.0013
5.600 2.46771 0.00019 3.30472 0.00026 5.74462 0.00045 8.6108 0.0008 15.5314 0.0013
5.800 2.43783 0.00021 3.26423 0.00028 5.67634 0.00049 9.4984 0.0008 15.3526 0.0013
6.000 2.40772 0.00025 3.22487 0.00034 §.60772 0.00057 9.3855 0.0009 15.1734 0.0015
6.200 5.53877 0.00075 9.2723 0.0012 14.9840 0.0018
6.148 2.38536 0.00031
6.168 3.1810¢ 0.00042
6.216 5.53329 0.00076
6.274 8.230z 0.0013
6.341 14.8673 0.0023
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TABLE 21 A (CONT.)

WATER SATURATION VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION. (KPA)

70.000 DEG C

80.000 DEG C

80.000 DEG C

100.000 DEG C

110.000 DEG C

MOLALITY V.P. S.E. V.P. S.E. V.P. S.E. V.F. S.E. V.pP. S.E.
0.000 31.1773 0.0000 47.3748 0.0000 70.1180 0.0000 101.8250 ¢.0000 143.2455 (.0000
0.001 31.1762 0.0000 47.3731 0.0000 70.1165 0.0000 101.2213 ©0.0000 143.2403 {C.0000
0.002 31.1751 0.0000 47.3715 0.0000 70.1140 0.0000 101.2177  0.0200 143.2352 (.0000
0.005 31.1718 0.0000 47.3665 0.0000 70.1066 0.0000 101.3070 ©.0000 143.2200 C.0000
0.010 31.1664 0.0000 47.3582 0.0000 70.0944 0.0000 101.2883 0.0000 143.195C C€.CO0Q0
0.020 31.1557 0.0000 47.3420 0.0000 70.0703 ©0.0000 101.2545 0.0000 143. 14587 C.0000
0.050 31.1242 0.0000 47.2941 0.0000 69.99894 0.0000 101.1518  ©.00C0O 143.0006 (.0000
0.100 31.0725 0.0000 47.2155 0.0000 69.8830 0.0000 100.€836 0.0000 142.7627 (C.0000
0.200 30.9698 0.0000 47.0585 0.0000 €9.6521 0.0000 100.€500 ©.0000 142.2914 (.0C01%
0.300 30.8672 0.0000 46.9035 ©.0000 69.4212 0.0000 100.3164 0.0001 141.8203 C.0001
0.400 30.7641 0.0000 46.7468 ©.0000 69.1892 0.000! 99,.¢814 0.0001 141.3474 C.0001
0.500 30.6603 0.0000 46.5880 0.0000 68.8558 0.000! 99.€443 0.0001 140.8716 C.0001
0.600 30.5558 0.0000 46.4302 0.0001 €8.7207 0.000t 99.:048 0.0001 140.3926 (.0002
0.700 30.4505 0.0000 46.2701 0.0001 68.4838 0.000! 98.£628 ©.0002 139.9100 C.0002
0.800 30.3443 0.0001 46.1087 0.0001 68.2450 0.000! 88 .€181 0©.0002 139.4238 {.0003
0.900 30.2373 0.0001 45.9460 0.0001 68.0043 Q.0002 98.2707 ©.0002 138.9338 (.0003
1.000 30.1294 0.0001 45.7820 0.0001 67.7616 0.0002 97.€204 ©.0003 138.4398 (.0004
1.200 28.9108 0.0001 45.4498 0.0002 87.2702 0.0003 97.2113 ©.0004 137.4403 (©.0005
1.400 29.6887 0.0001 45.1120 0.0002 66.7706 0.0003 96.4908 ¢©.0005 136.4250 C.0007
1.500 29.5762 0.0002 44,9411 0.0003 66.5178 0.0004 86.1262 (©.0006 135.9114 (©.0008
1.600 28.4627 0.0002 44 .7687 ©.0003 66.2630 0Q.0004 85.7588 0.0006 135.3940 C€.0009
1.800 29.2331 0.0002 44.4199 0.0004 65.7474 0.0006 95.¢156 ©.0008 134.3477 C.0011
2.000 28.9998 0.0003 44.0656 ©.000%5 65.223% 0.0007 94.2616 0.0010 133.2866 C.0Q014
2.200 28.7630 0.0004 43.7060 0.0006 64.6928 0.0008 93.4968 0.0012 132.2411 C.0017
2.400 28.5226 0.0004 43.3413 Q.0007 64._.1546 0.0010 92.7222 0.0014 131.1422¢ C.0020
2.500 28.4011 0.0005 43.1570 0.0007 63.8827 0.001! 92.3311 0©.0015 130.5726 C.0022
2.600 28.2788 0.0005 42.9716 ©.0008 ©3.6082 0.0011 91.8378 0©.0016 130.0201 €.0023
2.800 28.0317 0.0006 42.5971 0.0008 63.0572 0.0013 21.1444 0.0018 128.9061 (.0026
3.000 27.7815 0©.0006 42.2182 0.0009 62.4990 0.0014 90.3425 0©.0020 127.7808 C.0029
3.200 27.5282 0.0007 41.8350 0©.0010 61.9348 0.0015 89.5327 0.0022 126.6455 C.0032
3.400 27.2722 0.0007 41,4478 0.0011 61.3653 0.0017 88.71687 0.0024 125.5007 <C.0035
3.500 27.1431 0.0008 41.2528 0.0012 61.0786 0.0018 88.3047 0.0025 124.928C <C.0038
3.600 27.0134 0.0008 41.0569 0.00t2 60.7907 0.0018 87.8921 0.0027 124.3474 (.0038
3.800 26.7522 0.0009 40.6626 Q.0014 60.2116 0.0021 87.¢626 0©.0030 123.1868 C.0042
4.000 26.4887 0.0010 40.2651 0.0016 59.6283 0.0023 86.2279 ©.0034 122.0197 £.0048
4,200 26.2230 0.0012 39.8648 ©.0018 $9.0414 0.0027 85.3887 0.0039 120.8471 C.0054
4.400 25.9554 0.0014 39.4620 0.0021 58.4514 0.0031 84.5457 0.0044 119.6700 C.0062
4.500 25.8210 0.0014 39.2598 (0.0022 58.1554 0.0032 84,1228 0.0047 118.0801 (C.0066
4.600 25.6862 0.0015 39.0571 0.0023 57.8587 (0.0035 83.6995 ©.0050 118.4894 C.C071
4.800 25.4154 0.0017 38.6502 0©.0026 57.2633 0.0039% 82.8510 0.0056 117.3063 C.0078
5.000 25.1433 0.0018 38.2419 0©.0028 66.6673 0.0042 82.C007 0.0062 116.1216 C.0088
$.200 24.8701 0.0019 37.8323 0.0030 §6.0696 ©0.0046 81.1495 0©0.0068 114.9363 C.0087
$.400 24.5960 0.0020 37.4220 0.0032 85.4743 0.004¢ 80.288C ©.0072 143.7514 C.010
5,500 24.4588 0.0020 37.2166 0.0032 55.1720 0©0.0050 79.8723 0.0074 113.159 c.011
5.600 24.3214 0.0021 37.0111 0.0033 54.8728 0.0050 79.4469 0.0075 112.5867 C.0i1
5.800 24.0463 0.0021 36.6001 0.0034 54.2746 0.0052 78.5969 0.0078 11-.386 c.011
6.000 23.7710 0©0.0023 36.1893 0.00386 53.8773 0.0055 77.7487 0.0083 110.207 C.012
6.200 23.4958 0.0028 35.7790 0©.0042 53.0814 0.0062 76.9030 0.0092 109,032 C.013
6.400 23.2208 0.0037 35.3697 0.0053 52.4873 0.0077 76.CE0 0.0114 107.862 C.016
6.500 52.1912 0.0087 75.641 0.012 107.279 €.018
6.600 .76.222 0.014 106.698 €.020
6.416 23.1984 0.0038
6.498 35.1686 0.0061
6.587 51.9348 ©0.0099
6.680 74.886 0.016
6.778 105,667 ¢.025
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TABLE 21 B WATER SATURATION VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION, (KPA)
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG €
WEIGHT % V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E.
0.000 0.61121 0.0000D 0.87247 0.00000 1.22794 0.00000 1.70532 0.00C00 2.33854 0.00000
0.100 0.61085 ©.00000 0.87195 0©.00000 1.22721 0.00000 1.70431 0.00C00 2.33716 0.00000
0.200 0.6105C ©.C0000 0.87144 0.00000 t.22650 0.00000 1.70332 0.00C00 2.33580 0.00000
0.300 0.61014 0.00000 0.87094 0.00000 1.22579 0.00000 1.70233 ©.00C0C0 2.33445 0.00000
0.400 0.60979 0.00000 0.87044 ©.00000 1.22509 0.00000 1.70136 0©.00C0C0 2.33311 0.00000
0.500 0.60944 (.C000D 0.86994 0.00000 {.22438 0.00000 1.70038 ©.00CC0O 2.33177 0.00000
0.600 0.60910 0.00002 0.86945 (.00000 1.22368 0.00000 1.68941 0.00000 2.33044 0.00000
0.700 0.60875 ©.00000 0.86895 ©.00000 1.22298 0.00000 1.69843 ©.00C00 2.32910 0.00000
0.800 0.60840 0.0000D 0.86845 0.00000 t.22228 0.00000 1.69746 0.00C0O0 2.32777 ©.00000
0.800 0.60806 ©.00000 0.86796 0©.00000 1.22158 0.00000 1.69649 0.00C00 2.32643 0.00000
1.000 0.60771 ©.C0CO0 0.86746 0.00000 1.22088 0.00000 1.69551 ©0.00C00 2.32509 0.00000
1.200 0.60701 0.00000 G.86647 0©.00000 t.21948 0.00000 1.69385 0.00CC0 2.32241 0.00000
1.400 0.60632 0.0000D 0.86547 0.00000 1.21808 0.00000 1.69160 0.00C00 2.31972 ©0.00000
1.600 0.60562 ©.0000D 0.86447 0©.00000 1.21666 0.00000 1.68964 0.00C00 2.31702 ©0.00000
1.800 0.60492 0,00000 0.86347 0©.00000 1.21525 0.00000 1.68767 0.00C00 2.31431 0.00000
2.000 0.60422 (.00000 0.86246 0.00000 1.21383 0.00000 1.68569 0.00C00 2.31159 0.00000
2.500 0.60246 0.00000 0.85993 ©.00000 1.21025 0.00000 1.68070 0.00C00 2.30472 0.0000C
3.000 0.60068 0.00000 0.85737 0.00000 1.20663 0.00000 1.67564 0.00C00 2.29776 0.00000
3.500 0.59888 0.00000 0.85478 0.00000 1.20296 0.00000 1.67052 0.00000 2.29071 0.00000
4.000 0.59706 0.00000 0.85216 0.00000 1.19823 0.00000 1.66532 0.00C00 2.28354 0.00000
4.500 0.58521 0.00000 0.84950 O.00000 1.19546 0.00000 1.660C4 ©.00C00 2.27626 0.00000
5.000 0.59334 0.0000D 0.84680 0.00000 1.19162 0.00000Q 1.65468 0.00CC0 2.26886 0.00001
6.000 0.58951 0©.00000 0.84127 ©.00000 1.18377 0.00000 1.64368 0.00C01 2.25368 0.00001
7.000 0.58555 ©.00000 0.83555 0.00000 1.17563 0.00000 1.63228 0.00001 2.23795 ©0.00001
8.000 0.58145 ©.00000 0.829862 0.00000 1.16720 0.00001 1.62047 0.00C0% 2.22163 0.00001
8.000 0.57719 0.00000 0.82346 0.0000t 1.15844 0.00001 1.60818 0.00C01 2.20466 0.00002
10.000 0.57275 0.00001 0.8170% 0.00001 1.14832 0.00001 1.598542 0.00001 2.18702 0.00002
11.000 0.56813 0.00001 0.81037 0.00001 1.13982 0.00001 i1.68212 0.00002 2.16865 ©0.00003
12.000 0.56331 0.0000t 0.80340 ©.00001 1.12992 0.00002 1.56825 (.00C02 2.14950 ©0.C0003
13.000 0.55826 0.00001 0.79612 0.00001 1.11958 0.00002 1.55378 0.00C03 2.129%4 0.00004
14.000 0.55288 0.0000t ©.78852 0.00001 1. 10878 ©0.00002 1.53868 0.00003 2.10872 0.00004
15.000 0.54747 ©.00001 0.78057 0.00002 1.09752 0.00002 1.52283 0.00003 2.08699 0.00005
16.000 0.54169 0.00001 0.77225 0.00002 1.08573 0.00003 1.50647 0.00004 2.06432 0.00008B
17.000 0.53564 0.00002 0.76355 0©.00002 1.07341 0.00003 1.48928 0.00004 2.04066 0.00006
18.000 0.5293C ©.00002 0.75445 0.00002 1.06054 0.00004 1.47133 0.00005 2.01597 0.00007
19.000 0.52266 0.00002 0.74492 0.00003 1.04708 0.00004 1.45258 ©.00006 1.99021 0.00008
20.000 0.51570 ©0.00002 0.73495 0.00004 1.03301 0.00005 1.433Ct 0.00007 1.96333 0.00008
21.000 0.50841 0.00003 0.72452 0.00004 1.01831 0.00006 1.41258 0.00008 1.93530 0.00011
22.000 0.50078 ©.00003 ©.71361 0.00005 1.00224 0.00007 1.391256 0.00008 1.90608 0.00013
23.000 0.48278 0.00003 0.70220 ©0.00005 0.98690 0.00007 1.36883 0.00Ci0 1.87562 0.00014
24.000 0.48441 0.00004 0.69027 0.00005 0.97014 0.00007 1.34578 0.00010 1.84388 0.00014
25.000 0.47565 0©.00004 0.67780 0.00006 0.95264 0.00008 1.32157 0.00C11 1.81082 0.00015
26.000 0.46647 ©.00005 0.66476 0.00007 0.93437 0.00010 1.29633 0.000i4 1.77641 0.00019
26.268 0.46394 0.000056
26.278 0.66102 0.00008
26.300 0.92873 0.000%H1
26.334 1.28767 0.00016
26.378 1.76305 0.00022
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TABLE 21 B (CONT.)

WATER SATURATIGON VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION,

(KPA)

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

WEIGHT % v.p. S.E. V.P. S.E. v.p. S.E. V.P. S.E. V.P. S.E.
0.000 3.16874 0.00000 4.24520 ©.00000 7.38127 0.00000 12.3448 0.0000 19.9331 0.0000
0.100 3.16686 0.00000 4.24268 ©.Q0C00C 7.37683 0.00000 12.3374 0©.0000 19.8212 0.0000
0.200 3.16502 0.00000 4.24022 0.00000 7.37260 0.00000 12.3303 0.0000 18.8087 0.0000
0.300 3.16319 0.00000 4.23777 0.CCO00 7.36835 0.00000 12.3232 0.0000 19.89882 0.00CC
0.400 3.16137 0.00000 4.23534 0.CO0O00 7.36412 0.00000 12.3161 ©.0000 13.8868 0.0000
0.500 3.159%6 0.00000 4.23281 ©.C0000 7.35%983 0.00000 12.3090 0.0000 18.8753 0.0000
0.600 3.1577% 0.00000 4.23048 0.CCO00 7.35567 0.00000 12.3020 0.0000 19.8640 0.0000
0.700 3.15594 0.00000 4.22805 0.CO000 7.35146 0.00000 12.29149 0.0000 19.8526 0.0000
0.800 3.15413 0.00000 4.22563 0.C0C00 7.34723 0.00000 12.2878 0.0000 i8.8412 0.0000
0.900 3.15232 0.00000 4.22320 0.CO000 7.34301 0.00000 12.2808 ©.0000 19.8287 0.0000
1.000 3.15050 0.00000 4.22077 ©.CO000 7.33878 0.00000 12.2737 0.0000 19.8183 0.00C00
{.200 3.14687 0.00000 4.21588 (©.CO000 7.33028 0.00000 12.2585% 0.0000 19.7954 0.0000
{.400 3.14322 0.00000 4.21100 0.CO000 7.32177 0.00000 12.2452 0.0000 18.7723 0©.0000
{.600 3.13856 ©0.00000 4.2C608 0.C0000 7.31321 0.CO000 12.2309 ©.0000 19.7492 0.0000
1.800 3.13588 0.00000 4.2C145 0.CCC00 7.3C0461 ©.00000 12.2165 ©.0000 19.7259 0.00C0
2.000 3.13218 0.00000 4.19618 0.CO000 7.29596 0.00000 12.2020 0.0000 18.7025 0.0000
2.500 3.12285 0.00000 4.18366 0.CO000 7.27412 ©.00001 12.1654 ©0.0000 19.6433 0.0000
3.000 3.11338 0.00000 4.17095 0.CO000 7.25194 0.0000t% 12.1282 0.0000 19.5832 0.0000
3.500 3.10378 0.00000 4.15805 ©0.C0001 7.22941 0.00001 12.0904 ©.0000 19.5221 0.0000
4.000 3.09404 0.00001 4.14485 0.CO001 7.20650 0.00001 12.0520 ©.0000 13.4598 0.0000
4.500 3.08413 0.00001 4.13162 0.CO0001 7.18320 0.00001 12.0129 0.0000 19.3966 ©0.0000
5.000 3.07405 0.00001 4.11806 0.CO001 7.15849 0.00002 11.9731 0.0000 19.3321 0.0000
6.000 3.05337 0.00001 4.09023 0.C0001 7.11077 ©.00002 11.8912 0.0000 19.1896 0.000t
7.000 3.03183 0.00001 4.06137 0©.C0002 7.06022 ©.00003 11.8063 0.000% 13.0621 0.0001
3.000 3.00968 0.00002 4.03141 0.CO002 7.00773 0.00004 11.7181 0.000ft 18.9192 0.0001
9.000 2.98656 (0.00002 4.00027 0©.CO003 6.95316 0.00005 11.6264 ©.0001 18.7707 0.0001
10.000 2.96250 0.00003 3.96788 0O.CO004 6.89642 0.00006 11.5310 0.0001 18.6163 0.0002
11.000 2.93745 0.00003 3.93416 O.CO005 6.83737 0.00008 11.4318 0.0001 13.4557 0.0002
12.000 2.91137 0.00004 3.89904 ©.C0006 6.77590 0.00010 11.3286 ©.0002 13.2888 0.0003
13.000 2.88417 0.00005 3.86246 0.00006 6.71191 0.00011% 11.2212 0.0002 13.1152 0©.0003
14.000 2.85%83 0.00006 3.82434 ©.CO007 6.64528 ©.00013 1.1095 0.0002 17.8347 0.0003
15.000 2.82627 0.00006 3.78460 0©.CO008 6.57588 0.00014 10.9932 0.0002 17.7471 0.0004
16.000 2.78544 0.00007 3.74318 0.00008 6.50365 0.00016 10.8723 0.0003 17.5521 0.0004
17.000 2.76329 0.00008 3.70003 0.00C11 6.42845 0.00018 10.7466 0.0003 17.3485. 0.0005
18.000 2.72976 0.00008 3.65505 0.C0012 6.35018 0.00021 10.6158 0.0004 17.1382 0©.0006
19.000 2.69481 0.00011 3.60820 0.00014 6.26877 0.00025 10.4801 0.0004 15.9210 0.0007

20.000 2.65837 0.00013 3.55938 0.00017 6.1841t 0.00030 10.3381 0.0005 15.6947 0.0008

21.000 2.62041 0.00015 3.50859 0.00020 6.09610 0.00035 10.1928 ©.0006 15.4602 0.0009

22.000 2.58086 0.00017 3.45571 ©.00023 6.00469 0.00039 10.0411  0.0007 15.2174 0.0011

23.000 2.53969 0.00018 3.40072 0.00024 5.90978 0.00043 9.8838 0.0007 15.9662 0.0012

24.000 2.49684 0.00018 3.34355 0.00025 5.81135 0.00044 9.7211 ©.0008 15.7067 0.0012

25.000 2.45227 0.00020 3.28415 0.00027 5.70930 0.00047 9.5527 0©.0008 15.4389 0.0013

26.000 2.40592 0.00026 3.22248 0.00034 5.60363 0.00058 9.3788 ©.0008 15.1628 0.0015

27.000 14.8786 0.0022

26.432 2.38536 0.00031

26.485 3.18108 0.00042

26.647 5.53329 ©.00076

26 .830 8.2302 0.0013

27.038 14.8673 0.0023
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TABLE 21 B (CONT.)

WATER SATURATION VAPOUR PRESSURE OF SODIUM CHLDRIDE SOLUTION,

(KPA)

70.000 DEG C

80.000 DEG C

80.000 DEG C

100.000 DEG C

110.000 DEG C

WEIGHT % V.P. S.E. V.P. S.E. v.P. S.E. V.P. S.E. V.P. S.E.
0.000 31.1773 0.0000 47.3748 0.0000 70.1190 0.0000 101.3250 0.0000 143.2455 0.0000
0.100 31.1588 0.0000 47 .3466 0.0000 70.0772 0.0000 101.2644 0.0000 143.1598 0.0000
0.200 31.1406 0.0000 47.3191 0.0000 70.0363 0.0000 101.2083 0.0000 143.0762 0.0000
0.300 31.1227 0.0000 47.2917 ©.0000 69.9858 0.0000 101.1468 0.0000 142.9934 0.0000
0.400 31.1048 ©0.0000 47.2646 0.0000 69.9556 0.0000 101.0886 0.0000 142.9112 0.0000
0.800 31.0870 Q.0000 47.2374 0.0000 63.9155 0.0000 101.0306 0.0000 142.8281 0.0000
0.600 31.0681 0.0000 47.2104 0.0000 69.8754 0.0000 100.9726 0.0000 142.7472 0.0000
0.700 31.0513 0.0000 47.1833 0.0000 69.8353 0.0000 100.9146 0.0000 142.6653 0.0000
0.800 31.0335 0.0000 47.1562 0.0000 69.7951 0.0000 100.8566 0.0000 142.5834 0.0000
0.800 31.0156 0.0000 47.1290 0.0000 69.7550 0.0000 100.7986 0.0000 142.5013 0.0000
1.000 30.9977 0.0000 47.1018 0.0000 69.7147 D.0000 100.7406 ©0.0000 142.4192 0.0000
1.200 30.9619 0.0000 47 .0473 O 7000 69.6340 0.0000 100.6239 0.0000 142.2546 0.0001
1.400 30.9258 0.0000 46.8926 0.0000 69.5530C 0.0000 100.5068 0.0000 142.0892 0.0001
1.600 30.8896 0.0000 46.9375 0.0000 69.4715 0.0000 100.3821 0.0001 144.9230 0.0001
1.800 30.8532 0.0000 46.8822 0.0000 69.3886 0.0000 100.2708 0.0001 141.7560 0.0001
2.000 30.8165 0.0000 46.8265 0.0000 69.3072 0.0000 100.1518 0.0001 141.5880 0.0001
2.500 30.7240 0.0000 46.6858 0.0000 69.0890 0.0001 99.8511 0.0001 141.1634 0.0001
3.000 30.6299 0.0000 46.5428 0.0000 68.8873 0.0001 99.5454 0.0001 110.7321 0.0001
3.500 30.5342 ©0.0000 4%.3973 0.0001 68.6721 0.0001 99.2346 0.0001 140.2935 0.0002
4.000 30.4368 0.0000 46.2493 0.0001 68.4530 0.0001 98.9183 0.0002 139.8473 0.0002
4.500 30.3376 0.0001 46.0986 0.000f1 68.230C 0.0001 98.5964 ©.0002 139.3932 0.0C03
5.000 30.2367 0.0001 45.9451 0.0001 68.0023 0.0002 98.2687 0.0002 138.9310 0.0003
6.000 30.0291 0.0001% 45.6296 0.000t 67.5361 0.0002 97.5950 0.0003 137.9811 0.0005
7.000 29.8137 0.0001 45.3020 ©0.0002 67.0516 0.0003 96.8960 0.0004 136.9960 0.0006
8.000 29.5898 0.0002 44.9618 0.0003 66.5485 0.0004 96.1705 0.0006 135.9738 0.0008
9.000 29.3573 0.0002 44.6084 0.0003 66.0261 0.0005 95.4173 0.0007 134.9132 0.0010

10.000 29.1155 0.0003 44.2413 0.0004 65.4835 0.0006 94.6354 0.0009 133.8126 0.0013

11.000 28.8643 0.0003 43.8598 0.0005 64 .9200 0.0008 93.8239 0.0011 132.6708 0.0016

12.000 28.6031 0.0004 43.4635 0.0006 64.3349 0.0009 92.9817 0.0013 131.4868 0.0019

13.000 28.3317 0.0005 43.0519 0.0007 63.7276 0.0011 92.1081 0.0016 130.2593 0.0023

14.000 28.0497 0.0006 42.6245 0.0008 63.0876 0.0013 91.2023 0.0018 128.9874 0.0026

15.000 27.7569 0.0006 42.1809 0.0009 62.4441 0.0014 90.2637 0.0021 127.6704 ©0.0028

16.000 27.4527 0.0007 41.7208 0.0011 61.7668 0.0016 89.2916 (.0023 126.3076 0.0033

17.000 27.1372 0.0008 41.2438 0.0012 61.0653 0.0018 88.2857 0.0026 124.8984 0.00386

18.000 26.8099 0.0009 40.7486 0.0014 60.3393 0.0020 87.2455 0.0029 123.4426 0.0041

19.000 26.4706 0.0010 40.2379 0.0016 53.5884 0.0024 86.1708 0.0034 121.8388 0.0048

20.000 26.1193 0.0012 39.7086 0.0019 58.8126 0.0028 85.0616 0.0041 120.3803 0.0057

21,000 25.7557 0.0015 39.1617 0.0023 58.0118 0.0034 83.0180 0.0048 118.7941%1 0.0068

22.000 25.3799 0.0017 38.8870 0.0026 57.1861 0.0039 82.7400 0.0057 117.1517 0.0081

23.000 24.9918 0.0019 38.0147 0.0029 56.3357 0.0045 81.5283 0.0065 115.4637 0.0093

24.000 24 .5914 0.0020 37.4150 0.0032 55.4611 0.0049 80.2835 0.0072 113.731 0.010

25.000 24.1788 0.0021 36.7982 0.0033 54.5629 0.00G1 79.0064 0.0077 111.955 0.011

26.000 23.7546 0.0023 36.1649 0.0036 53.6419 0.0056 77.6983 0.0083 110.137 0.012

27.000 23.3189 0.0033 35.5156 0.0049 52.6991 0.0071 76.361 0.010 108.279 0.015

28.000 74.995 0.015 106.383 0.021

27.272 23.1984 0.0038

27.525 35.1686 0.0061

27.795 51.9348 0.0099

28.073 74.886 0.016 .

28.373 105.667 0.025
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SAT
SAT
SAT
SAT
SAT

APPARENT MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE,

LPHI (u/MOL}

10.000 DEG C

TABLE 22 A
C.0C0 DEG C 5.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE
©0.000 0.00 0.00 .00 0.00 Q.00
0.001 40 .55 0.05 44.04 0.03 47.61
0.002 54 .62 0.09 59.89 0.06 65.18
0.005 78.00 0.22 87.34 0.15 96 .45
0.010 87.39 0.43 112.14 0.29 126 .17
0.020 112.80 0.80 136.66 0.54 158.68
0.050C 105.6 1.7 151.4 1.2 182.45%5
0.100 43.2 2.9 119.3 2.0 186. 1
0.200 -129.1 4.6 -2.5 3.1 107.1
0.300 ~-318.3 5.8 -148.3 3.8 -2.0
0.400 -510.5 6.7 -30l.6 4.4 -122.3
0.500 -701.5 7.3 -456.9 4.8 -247 .1
0,600 -889.4 7.8 -611.7 5.0 -373.6
0.700 -1073.5 8.1 -764.8 5.2 -500.0
0.800 -1253.3 8.4 -915.3 5.4 -625.4
0.900 -1428.7 8.6 -1063.1 5.5 -749.2
1.00C -1689.7 8.7 -1207.7 5.6 -871.0
1.200 -1928.2 8.9 -1487 .1 5.6 ~-1107.8
1.400 -2239.3 9.0 -1753.2 56 ~-1334.6
1.500 -2388.5 9.1 -1881.2 5.6 -1444 1
1.600 -2533.6 9.1 -2006.0 56 -1531.0C
1.800 -2811.9 9.1 -2245.8 56 -1756.9
2.000 -3074.9 9.1 -2473.0 56 -1852.6
2.200 -3323.3 9.1 ~2688 .1 565 -2138 1
2.400 -3657.9 9.1 -2891.6 565 -2313.8
2.500 -3670.3 8.0 -2989 .1 55 ~2398. 1
2.600 -3779.4 9.0 -3083.8 565 ~2480.1
2.800 ~-3988.4 8.0 -3265.5 5.5 -2637.2
3.000 -4185.6 9.0 -3436.9 55 -2785.5
3.200 -4371.5 9.0 -3598.6 5.8 -2825.4
3.400 -4546.6 2.0 -375°.0 5.5 ~3057.1
3.500 -4630.4 9.1 -3823.8 5.5 -3120. 1
3.600 -4711.86 9.1 ~-3894.5 55 -3181.1
3.800 -4866.9 9.1 -4029.5 S5 -3297.6
4.000 ~5013.0 9.2 -4156.3 5.6 -3406.8
4,200 -5150.3 9.3 -4275.4 5.7 -3508.2
4.400 ~5279.2 9.4 -4387 .1 5.7 -3604.8
4 .500 -5340.6 9.4 -444Q0.2 5.8 -3650.2
4.600 ~5400.1 9.5 -4431.5 5.8 -3684 .0
4 .800 ~-5513.3 9.6 ~458¢8 .1 5.9 -3776.9
5,000 -5619.2 9.7 -4679.9 5.0 ~3853.8
5.200 -5717.9 9.8 -476¢.4 6.0 ~3924.7
5.400 -5809.9 9.9 -4842.6 6.1 -3888.9
5.500 -5853 10 -4879.4 6.1 -4020.3
5.600 ~-5895 10 -4912.7 6.2 -4049 .4
5.800 ~5974 10 ~-4980.8 6.3 -4103.3
6.000 -6047 10 -5041. 1 6.4 -4151.7
6.096 -6Q79 10
6.099 -506¢£.8 6.4
6.106 -4175.2
6.117
6.131

S

.E.

15.0C0 DEG C

VALUE

PLUUNWVWWWWOWWWWVWURWWWRWOIREWLORWUOWURWWRNRNRN-~OO0DOD0O

memmmqqcnmmmmwaabhwmwmu&whbbaabnmwwomiﬁbb

.00
.02
.04
.10
- 19
.36
.77

o

o]
51
70

105
139
178

-3377.

.00
.28
.57
.51
.82
.87
230.
248.
203.
126.
34.
~-64.
-166.
-270.
-373.
-476.
-578.
-778.
-870.
-1063.
~1154.
-1330.
-1498,
-1657.
-1808.
- 1880.
-1851.
-2086.
-2213.
~2333.
-2446.
-2500.
-2552.
~2652.
=-2745.
~2832.
-2912.
-2851.
-2887.
-3056.
~3120.
-3178.
-3231.
-3255.
-3278.
-3321.
-3358.

i3
11
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20.CC0 DEG C

VALUE

E.

O,
55.
76.
‘14,
153.
199 .
265.
.21

301

290.
240.
172.
o7.
16.
-67.
-151.
-236.
-320.
-487 .
-€48.
-727.
~€04 .
-€53.
-1€96.
-1231.
-1260.
-1421.
-1481.
-1E896.
~-1705.
~-1807.
~1803.
-1g48.
-1g892.
~2C76.
-2154.
-2226.
-2293.
-2325.
-2355.
-241 1.
-2462.
-2508.
-2549.
-2568.
~258S.
-2616.
-2642.

~2656.

o0
14
13
69
37
87
57

61
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TABLE 22 A (CONT.) APPARENT MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, LPHI (J/MOL)

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.C00 DEG C 60.000 DEG C

G861 ‘2 "ON ‘b1 "|OA ‘EleQ "JoY "WayD 'sAyd

MOLALITY VALUE S.E VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.
0.000 0.00 0.00 0.00 0.00 0.00 0.00 C.00 0.00 0.00 0.00
0.001 59.19 0.01 63.48 0.01 72.89 0.01 83.58 0.01 95.73 C.01t
0.002 81.54 0.02 88.04 0.02 101.36 0.02 116.43 0.02 133.51 0.03
Q.005 124. 41 0.04 133.91 0.04 155.02 0.08 178.70 0.06 205.40 0.07
0.010 167.08 0.08 181.17 0.08 211.18 0.10 244.44 0.11 281.77 0.13
0.020 220.02 0.15 240.40 0.16 283.10 0.18 329.88 0.20 381.93 0.23
0.050 299.77 0.32 333.51 0.33 402 .25 0.38 475.70 0.43 556.20 0.50
0.100 353.15 0.51 403.36 0.53 503.02 0.63 606.91 0.72 718.90 0.82
0.200 370.31 0.77 446 .92 0.80 593.64 0.95 742.1 1.4 898 .8 1.3
0.300 344.52 0.91 442,37 0.96 628.0 1.1 812.4 1.3 1004 .0 1.5
0.400 299.0%5 0.99 416.3 1.0 636.6 1.3 852.5 1.8 1074 .4 1.7
0.500 243.2 1.0 378.5 1.1 630.7 1.3 875.3 1.6 1124.5 1.8
0.600 181.3 1.1 333.5 1.1 615.6 1.4 886.9 1.6 1161.4 2.0
0.700 115.9 1.1 284.2 i.1 594.5 i.4 891.0 1.7 1189.0 2.0
0.800 48 .4 1.1 232.0 1.1 $69.3 1.4 889.6 1.7 1210.0 2.1
0.800 ~20.1 1.1 178. 1 1.1 541.2 i.4 884.4 1.7 1226. 1 2.1
1.000 -88.89 1.1 123.3 1.1 511.1 1.4 876.2 1.7 1238.3 2.1
1.200 -226.0 1.0 12.8 1.1 447.5 1.4 854. 1 1.7 1254.7 2.1
1.400 ~360.3 1.0 -96.7 i.1 381.8 i.4 827.3 1.7 1263.9 2.4
1.500 -425.9 1.0 -150.6 1.1 348.9 1.4 813.0 1.7 1266.7 2.1
1.600 ~490.4 1.0 -203.6 1.1 316.3 1.4 798.3 1.7 1268.8 2.1
1.800 -615.6 1.0 -306.8 1.1 252.0 1.4 768.7 1.7 1271.3 2.1
2.000 -735.3 1.1 ~-405.8 1.1 180.0 1.5 739.6 1.7 1272.7 2.1
2.200 -849.3 i.1 -500.3 1.2 130.7 1.5 711.7 1.7 1274. 1 2.1
2.4Q0 -957.6 1.2 -589.9 1.2 74.5 1.5 685.6 1.8 1276.0 2.1
2.500 -1009.§ i.2 -632.9 1.3 47.7 1.5 673.3 1.8 1277.3 2.1
2.600 -1060.1 1.3 -674.6 1.3 21.8 1.6 661.6 1.8 1278.9 2.1
2.800 ~-1156.7 1.4 ~754.4 1.4 -27.4 1.6 64C.2 1.8 1283.4 2.1
3.000 -1247.7 1.4 -829.2 1.4 ~72.8 1.6 621.4 1.8 1289.7 2.1
3.200 -1333.1 1.5 -899.1 1.8 -114.5 1.7 605.5 1.9 1208.1 2.2
3.400 -1412.9 i.6 -864.1 1.5 -152.3 1.7 £92.6 1.9 1308.8 2.2
3.500 -1450.8 1.6 -894.7 1.6 -169.7 i.8 587.3 1.8 1315.0 2.2
3.600 -1487.3 1.6 -1024.2 1.6 -186.2 1.8 582.9 1.8 1321.9 2.2
3.800 -15566.4 i.6 -1079.6 i.6 -216.1 i.8 576.3 1.¢ 1337.7 2.2
4.000 -1620.3 1.7 -1130.2 1.7 -242.2 1.8 573. 1 2.0 1356. 1 2.2
4.200 -1679.2 1.7 -1176.2 1.7 -264.3 1.9 573.2 2.0 1377.5 2.2
4.400 -1732.8 1.7 -1217.6 1.7 -282.4 1.9 576.8 2.0 1401.7 2.2
4.500 -1768.0 1.7 -1236.6 1.7 -280.0 1.9 579.8 2.0 1415.0 2.2
4.600 ~1781.8 1.7 ~1254.4 1.7 -296.6 1.9 583.8 2.0 1429.0 2.2
4.800 -1825.7 1.7 -1286.6 1.7 -306.8 1.9 594.4 2.0 1459 .4 2.3
5.000 -1864.9 1.7 ~-1314.4 1.7 -312.9 2.0 608.6 2.1 1493.0 2.3
5.200 -1899.2 1.8 -1337.6 1.8 -314.9 2.0 626.4 2.1 1529.8 2.3
5.400 -1928.8 1.8 -1356.3 1.8 -312.9 2.0 648.0 2.1 1670.0 2.4
5.500 -1841.9 1.8 -1363.8 1.8 -310.3 2.0 §60.2 2.2 1591.4 2.4
5.600 -1953.7 1.8 -1370.4 1.8 -306.7 2.0 673.3 2.2 1613.6 2.5
5.800 ~1973.7 1.8 -1380.0 1.8 -296.3 2.0 702.5 2.3 1660.6 2.6
6.000 ~1988.0 1.8 -1384.2 1.8 -281.6 2.1 735.7 2.4 1711.2 2.8
6.200 -262.6 2.2 772.9 2.5 1765 .4 3.0

SAT 6.148 -1897.2 i.8

SAT 6.168 -1385.5 1.8

SAT &.216 ~260.9 2.2

SAT 6.274 787.7 2.6

SAT 6.341 1805.9 3.2
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TABLE 22 A {CONT.) APPARENT MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIEE. LPHI (J/MOL)

142°]

13
70.000 DEG C 80.000 DEG C 80.C00 DEG C 100.000 DEG C 110.000 DEG C

S861 ‘Z "ON ‘b1 "IOA ‘eleq “Joy "wayn ‘sAug

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. YALUE S.E. VALUE S.
0.000 0.00 0.00 0.00 0.00 C.00 0.00 0.00 0.00 0.00 C.00
0.001 109.48 C.02 124 .85 0.02 142.28 ©.02 i61.58 ©.02 183.00 0.03
0.002 152.80 0.03 174 .43 0.04 198.71 0.04 225.865 0.04 255.52 0.08
0.008 235.46 0.08 269.12 ©.08 306.61 0.09 348. 16 o. 1 394.13 0.13
0.010 323.63 0.14 370.32 0.16 422. 11 Q.17 479.32 0.20 542.45 0.25
0.020 439.94 0.27 504.32 0.29 §75.34 Q.32 653.42 0.37 739.25 0.47
0.050 644,91 0.56 742 .33 0.62 848.71 0.67 964 .53 0.78 1091.0 1.0
0.100 840.79 0.94 973.2 1.0 $1116. 1 1.1 1270.3 1.3 1437.2 1.7
0.200 1066 .5 1.4 i1246.0 1.6 1437.3 1.7 1640.8 i.9 1859.2 2.6
0.300 1206.9 1.8 1421.8 1.8 1648.8 2.0 1888.3 2.3 2143.5 3.2
0.400 1307.2 2.0 1552 .1 2.2 1808.8 2.2 2078. 1 2.6 2363.6 3.6
0.500 1384 .1 2.2 1655.4 2.3 1938.4 2.4 2233.8 2.7 2545.8 3.9
0.600 1445.5 2.3 1741.0 2.5 2047.9 2.4 2367 .1 2.8 2703.1 4.1
0.700 1496.0 2.4 1814.0 2.5 2143.1 2.5 2¢84.3 2.9 2842.5 4.3
0.800 1538.6 2.4 1877.8 2.6 2227.7 2.5 2589.6 2.9 2968.7 4.5
0.900 1575.1 2.5 1934.3 2.7 2304. 1 2.6 2685.6 2.8 3084.5 4.6
1.000 1606.9 2.5 1985.3 2.7 2374.0 2.6 2774.3 2.9 3192.1 4.7
1.200 1660.2 2.6 2074.7 2.8 2499.0 2.6 2934.7 2.9 3388.3 4.8
1.400 1703.9 2.6 2152. 1 2.8 2609.6 2.6 3078.5 2.9 3565.6 4.9
1.500 1723.2 2.6 2187.5 2.8 2660.9 2.6 3145.7 2.9 3648.9 5.0
1.600 i741.3 2.6 2221.2 2.8 2710. 1 2.6 3210.4 2.9 3729.3 5.0
1.800 i774.6 2.6 2284 .6 2.9 2803.4 2.6 3333.6 2.9 3882.8 5.1
2.000 1805.3 2.6 2344 .1 2.9 2891.5 2.6 3450.3 2.9 4028.5 5.2
2,200 1834.7 2.7 2401.0 2.9 2975.8 2.7 3562.1 2.9 4168.2 5.3
2.400 1863.5 2.7 2456.3 2.9 3087.5 2.7 3670.3 3.0 4303.3 5.4
2.500 1878.0 2.7 2483.6 2.9 3097.6 2.7 3723.4 3.0 4369.5 5.4
2.600 1892.5 2.7 2510.8 3.0 3137.4 2.7 3775.9 3.0 4434 .8 5.5
2.800 i822.0 2.7 2565.0 3.0 3216.3 2.8 3£79.5 3.1 1563.7 5.6
3.000 1862.6 2.7 2619.5 3.0 3294.6 2.8 3882.0 3.2 4690.6 5.7
3.200 1984.5 2.7 2674.86 3.0 3372.8 2.9 4083.6 3.2 4816.0 5.7
3.400 2018.0 2.7 2730.6 3.1 3451.5 2.8 4184.9 3.3 1940.4 5.8
3.500 2035.4 2.7 275%9. 1 3.1 3491.0 - 2.9 4235.6 3.3 5002.3 5.9
3.600 2053.3 2.7 2787.9 3.1 3830.7 2.8 4286.3 3.3 5064 .1 5.8
3.800 2090.7 2.7 2846.7 3.1 3610.9 3.0 4287.9 3.4 5187.6 5.8
4.000 2130.3 2.7 2807. 1 3.1 3692.1 3.0 4490.1 3.4 5311.0 6.0
4.200 2472.2 2.7 2869.4 3.1 3774.6 3.0 4893.0 3.4 5434 .6 6.0
4.400 2216.6 2.8 3033.6 3.1 3858.6 3.0 4€96.8 3.4 5558.5 6.0
4.500 2238.7 2.8 3066 .5 3.2 3801.1 3.0 4748.0 3.4 5620.6 6.0
4.600 2263.6 2.8 3099.8 3.2 3844. 1 3.0 4E01.6 3.4 5682.8 6.1
4.800 2313.2 2.8 3168.3 3.2 4031.2 3.0 4£07 .4 3.4 5807.6 6.1
5.000 2365.5 2.8 3239.1 3.2 4120. 1 3.0 5014.5 3.4 5933.0 6.1
5.200 2420.7 2.8 3312.2 3.2 4210.8 3.0 5122.7 3.3 6059.0 6.0
5.400 2478.8 2.9 3387.6 3.2 4303.4 3.0 5232.2 3.3 6185.5 6.0
5.500 2508.9 2.9 3426.3 3.3 4350.3 3.0 5287.4 3.3 6249.0 6.0
5,600 2539.8 3.0 3465.5 3.3 4397.8 3.0 5342.9 3.3 6312.7 6.0
5.800 2603.9 3.1 3545.8 3.4 4494.0 3.0 5454.8 3.2 6440.3 6.1
6.000 2671.0 3.3 3628.8 3.5 4592.2 3.1 5£67.9 3.3 6568.5 6.2
6.200 2741%.2 3.6 3714.2 3.8 4692.2 3.3 5682.2 3.5 6696.9 6.3
6.400 2814.6 3.9 3802.2 4.1 4794.0 3.7 5787 .4 3.8 6825.6 6.6
6.500 4845.6 3.9 5855.4 4.1 6890.0 6.9
6.600 5€13.7 4.4 6954 .4 T

SAT 6.416 2820.7 4.0

SAT 6.498 3846.4 4.3

SAT 6.587 4890.7 4.2

SAT 6.680 5860.6 4.7

SAT 6.778 7069.0 7.8

MITD N ANV INHVIO MO 3



§861 ‘2 *ON ‘P "|OA ‘Bleq "1oy "way) “sAyd 'r

SAT
SAT
SAT
SAT
SAT

TABLE 22 B APPARENT MOLAL RELATIVE ENTHALPY OF SODIUM CHLGRIDE,

LPHI (J/MOL)

15.000 DEG C

0.000 DEG C 5.000 DE& C 10.000 DEG C 20.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VA_UE S.E. VALUE S.E.
0.000 ©.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
0.100 110.23 0.69 131.55 0.47 i651.43 0.31 170.40 0.21% 188.92 0. 15
0.200 115.0 1.3 149.88 0.86 181.54 0.57 210.99 0.37 239.07 0.27
0.300 104.3 1.8 151. 1 1.2 193.00 0.78 231.41% 0.51 267.52 .37
0.400 86.2 2.2 144.0 1.5 195.23 0.98 241.78 0.64 285.09 0.46
0.500 63.7 2.6 131.7 1.8 19t.8 1.2 245.93 0.75 295.91 ©.53
0.600 38.2 3.0 116.1 2.0 184.5 1.3 245.82 0.85 302.08 C.60
0.700 10.7 3.3 98.0 2.2 174 .4 1.5 242.57 0.95 304.82 0.686
0.800 -18.3 3.7 78.1 2.5 162.2 1.6 236.9 1.0 304.92 0.72
0.900 -48.5 4.0 56.7 2.6 148 .2 1.7 229.4 1.1 302.90 .77
1.000 -78.% 4.2 34.2 2.8 133.0 1.8 220.2 1.2 299.17 0.82
1.200 ~-143.6 4.8 -13.4 3.2 99.2 2.0 198 .4 1.3 287.63 C.90
1.400 -208.5 5.2 -63.6 3.4 62.3 2.2 172.8 1.4 271.93 0.97
1.600 -276.6 5.8 -115.6 3.7 23.0 2.4 144.5 1.5 253.1 1.0
1.800 -344.5 6.0 -169.0 3.8 -18.0 2.5 114.1 1.6 231.8 1.1
2.000 -412.9 6.3 -223.3 4.1 -60.3 2.6 81.9 1.7 208.6 1.1
2.500 -584.8 6.9 -361.7 4.5 -170.3 2.9 -3.6 1.8 144.3 1.2
3.000 -756.7 7.4 -502.3 4.8 ~284.0 3.0 -94.2 1.9 73.8 1.2
3.500 -927.7 7.8 -643 .4 5.1 -399.7 3.2 -187.9 1.9 -0.7 1.3
4.000 -1097.0 8.2 -784.4 5.3 -516.3 3.3 -283.5 2.0 -77.9 1.3
4.500 ~1264 .4 8.4 -824.7 5.4 -633.2 3.3 -380.1 2.0 -156.7 1.3
5.000 -1429.7 8.€ -1063.9 5.5 ~749.9 3.4 ~477.2 2.0 ~236.6 1.3
6.000 -1753.3 8.8 -1338.1 5.6 -981.3 3.4 -671.2 2.0 -397.8 1.3
7.000 ~-2067.0 8.¢ -1605.7 5.6 -1208.7 3.4 -863.4 2.0 -558.8 1.3
8.000 -2370.6 8.1 -1865.9 5.6 -1431.0 3.4 -1052.2 2.0 -717.9 1.3
9.000 -2663.9 8.1 -2118.2 5.6 -1647.3 3.4 -1236.8 2.0 -874.2 1.3
10.000 -2946.8 g.1 -2362.3 5.6 -1857.2 3.4 ~-1416.3 2.0 -1026.6 1.3
11.000 -3219.2 9.1 -2597.9 5.6 -2060.3 3.3 -1580.4 2.0 -1174.8 1.3
12.000 -3481.2 9.1 -2824.9 5.5 -2256.3 3.3 -1758.7 2.0 -1318.1 1.4
13.000 -3732.6 9.¢C -3043.2 5.5 ~2444.9 3.3 -1920.8 2.1 -1456.2 1.5
14.000 -3973.7 9.C -3252.6 5.5 -2626. 1 3.3 -2076.5 2.1 -1588.8 1.6
15.000 -4204 .2 8.C -3453.1 5.5 -2798.% 3.3 ~2225.5 2.2 -1715.6 1.6
16.000 -4424 .4 8.C -3644 .6 5.5 -2965.2 3.4 -2367.7 2.2 -1836.3 1.7
17.000 -4634 .2 9.1 -3827.1 5.5 -3122.9 3.4 -2502.9 2.3 -1950.8 1.8
i18.000 ~4833.6 8.1 -4000.5% 5.5 -3272.6 3.4 -2630.8 2.3 -2058.6 1.8
18.000 -5022.6 9.2 ~-4164.7 5.6 -3414.0 3.5 -2751.3 2.4 -2159.6 i.9
20.000 -5201.4 8.3 -4319.7 $.7 -3547 .t 3.6 -2864 .1 2.4 -2253.5 1.9
21.000 -5369.7 9.4 ~4465.2 5.8 -3671.6 3.6 ~2968.9 2.5 -2339.9 t.9
22.000 -5527.5 8.6 -4601.3 5.8 -3787.3 3.7 ~3065.5" 2.5 -2418.5 i.9
23.000 -5674.8 9.7 -4727.6 6.0 -38983.9 3.8 -3153.5 2.6 -2488.8 2.0
24.000 -5811.4 9.9 ~4843.8 6.1 ~3990.9 3.8 -3232.3 2.6 -2550.2 2.0
25.000 ~5937 i0 -4949.7 6.2 ~4078.0 3.9 -3301.4 2.6 -2602.1 2.0
26.000 ~-6051 10 ~-5044.5 6.4 -4154 .4 4.0 -3360.1 2.7 -2643.7 2.0
26.268 ~-6078 10
26.278 -5068.8 6.4
26.300 -4175.2 4.0
26.334 -3377.2 2.7
26.378 -2656.5 2.0
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TABLE 22 B (CONT.) APPARENT MCLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, LPHI (J/MOL)

s

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C

G861 ‘Z "ON ‘P I0A ‘e3eq "JoH ‘wayy "shyd r

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VaLUE S.E. VALUE S.
0.000 0.00 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 0.00 0.00
0.100 207.38 0.13 226. 14 0.14 265.58 0.16 308.93 0.18 357 .26 0.20
0.200 266.49 0.23 293.85 0.24 350.26 C.28 411.23 0.32 478 .52 0.37
0.300 302.31 0.32 336.62 0.33 406.22 ¢.39 480.95 0.44 562.58 0.51
0.400 326.42 0.40 366.84 0.41 448 .22 C.48 534.26 0.55 627.89 0.63
0.500 343.27 0.47 389.25 G.48 481.05 0.57 577.32 0.65 681.51 0.74
0.600 355.07 0.53 406 .24 0.55 507.€7 0.64 613.28 0.73 727.01 ©.84
0.700 363. 16 0.58 4198.23 0.60 529.¢€8 o.71 643.96 0.81 766 .49 0.83
0.800 368.37 0.83 429. 11 0.65 548. 11 0.77 670.54 0.88 801.3 1.0
0.900 371.28 0.87 436.50 0.70 563 .68 0.83 693.84 £.95 832.3 1.1
1.000 372.32 0.71 441.87 0.74 576.80 ©.88 714.5 1.0 860.3 1.2
1.200 369.92 0.78 447.75 0.82 597 .72 0.97 749.2 [ 908.9 1.3
1.400 362.93 0.84 448.62 ©.88 612.7 1.0 777.3 1.2 949 .8 1.4
1.600 352.46 0.88 445.70 0.93 623.3 1.1 800.3 1.3 984.8 1.5
1.800 338.26 0.92 439.78 0.97 630.4 1.2 819.2 1.4 1015.2 1.6
2.000 323.89 0.96 431.5 1.0 634.¢€ 1.2 834.8 1.4 1041.9 i.6
2.500 278.3 1.0 402.7 1.1 635.7 1.3 863.0 1.5 1095.8 i.8
3.000 225.6 1.1 365.9 L | 627 .1 1.4 879.6 1.6 1136.4 1.9
3.500 168.0 1.1 323.7 1.1 611.7 1.4 888.3 t.6 1167.7 2.0
4.000 107.2 1.1 277.5 1.1 581.5 1.4 891.1 1.7 1192 .1 2.0
4,500 44.2 1.1 228.6 1.1 567 .¢€ 1.4 889.4 1.7 1211.2 2.1
5.000 -20.4 1.1 177.8 1.1 541.0 1.4 884 .4 1.7 1226.2 2.1
6.000 ~152.3 1.0 72.4 1.1 482 .2 1.4 866.8 1.7 1247.0 2.1
7.000 -285.5 1.0 -35.6 1.1 418.7 1.4 842.7 t.7 1259.4 2.1
8.000 -418. 1 i.0 -144 .1 1.1 352.8 t.4 814.7 1.7 1266 .4 2.1
9.000 -548.8 1.0 -251.7 1.1 286 .1 t.4 784.7 1.7 1270 .1 2.1
10.000 -676.8 1.1 ~357.5 1.1 220.3 1.4 783.8 1.7 1272 .1 2.1
11.000 -801.5 1.1 -460.6 1.2 165.¢€ 1.5 723.4 1.7 1273.5 2.1
12.000 -922.1 1.2 -8560.5 1.2 82.¢ 1.5 694 .1 1.8 1275.2 2.1
13.000 -1038.4 1.3 -656.7 1.3 32.¢ 1.5 666.6 1.8 1278.2 2.1
14.000 ~-1148.9 1.4 ~748.7 1.4 -23.9 1.6 G41.6 1.8 1283.0 2.1
15.000 ~1256.3 i.4 -836.2 1.4 -77.1 1.7 619.7 1.8 1290.5 2.1
16.000 -1357.3 1.5 -918.8 1.5 -126.0 1.7 601.4 1.9 1301.0 2.2
17 .000 ~-1452.5 1.6 -996. 1 1.6 -170.8 1.8 587 .1 1.9 1315.3 2.2
18.000 -1541.7 1.6 -1067.8 1.6 ~209.¢ 1.8 577.5 1.9 1334.0 2.2
19.000 -1624.% 1.7 ~1133.5 1.7 -243.8 1.8 573.0 2.0 1357.5 2.2

20.000 -1700.6 1.7 -1182.9 1.7 -271.8 1.9 574.2 2.0 1386.5 2.2

21.000 -1769.7 1.7 -1245.3 1.7 -293.32 1.9 581.6 2.0 1421.7 2.2

22.000 -1831. 1 1.7 -1290.5 1.7 ~307.8 1.9 596.0 2.1 1463.6 2.3

23.000 -1884.5 1.7 -1327.8 1.8 -314.5 2.0 6i8.0 2.1 1513.0 2.3

24.000 -1829.3 1.8 -1356.5 1.8 -312.8 2.0 648.4 2.1 1570.7 2.4

25.000 -1964.7 i.8 ~1375.9 1.8 -301.¢ 2.0 688.0 2.2 1637.5 2.5

26.000 -1989.8 1.8 -1385.1 1.8 -280.€ 2.1 737.8 2.4 1714.3 2.8

27.000 1802.2 3.2

SAT 26.432 -1887.2 1.8

SAT 26.495 -1385.5 1.8

SAT 26.647 ~260.¢ 2.2

SAT 26.830 787.7 2.6

SAT 27.039 1805.9 3.2
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TABLE 22 B (CONT.) APPARENT MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, LPHI (J/MOL)
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70.C00 DEG C 80.000 DEG C 80.000 DEG C 100.000 DEG C 110.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.
0.000 C.00 0.00 0.00 G.00 0.00 0.00 Q.00 0.00 0.00 0.00
0.100 411.21 0.23 471.16 0.26 537.39 0.28 610.28 0.32 690.49 0.41
0.200 553.07 0.42 635.33 0.46 725.58 0.50 824.29 ¢.58 932.39 0.74
0.300 852.49 0.58 751.19 0.64 858 .£2 0.69 76.18 0.79 1104 .1 1.0
0.400 73C.54 0.72 842.73 G.79 964 .¢8 0.85 1096 .88 0.98 1240.7 1.3
0.500 795.26 0.85 919.12 0.93 1053.3 1.0 1198.2 1.2 1355.5 1.5
0.600 B850.73 0.96 985.0 1.1 1129.¢ 1.1 1286. 1 1.3 1455.2 1.7
0.700 889.3 1.1 1043.1 1.2 1197 .8 1.2 1364.0 1.4 1543.7 1.9
0.800 942.6 1.2 1095. 1 1.3 1258.8 1.4 1434 .2 1.6 1623.5 2.1
0.900 881.6 1.3 1142.2 1.4 13143 1.5 1498 .3 1.7 1696.5 2.2
1.000 10171 1.3 1185 .4 1.5 1365.2 1.5 1557.3 1.8 1763.8 2.4
1.200 1079.6 1.5 1262.2 1.6 1456 .€ 1.7 1663.3 2.0 1884.9 2.6
1.400 1133.5 1.6 1329.1 1.7 1636.7 1.8 1756.7 2.1 1992.0 2.9
1.600 1180.6 1.7 1388.4 1.9 1608 .2 1.9 1840.6 2.2 2088 .5 3.1
1.800 1222.4 1.8 1441.7 2.0 1673.C 2.0 1816.8 2.4 2176.5 3.3
2.000 1259.9 1.9 1490. 1 2.1 1732.3 2.1 1987.0 2.4 2257.7 3.4
2.500 1339.2 2.1 1594.7 2.2 1861.8 2.3 2141.6 1.6 2437.8 3.7
3.000 1403.3 2.2 1682.0 2.4 1972.2 2.4 2274.7 2.7 2583.9 4.0
3.500 1456.6 2.3 1756.9 2.5 2068.6 2.5 2392.4 2.8 2733 .1 4.2
4.000 1501.9 2.4 1822.8 2.6 2154.6 2.5 24¢8.6 2.9 2859.5 4.3
4.500 1541.0 2.4 1881.5 2.6 2232.7 2.5 25¢5.9 2.9 2976.2 4.5
5.000 1575.3 2.5 1934.6 2.7 2304 .5 2.6 2686.1 2.9 3085. 1 4.6
6.000 1633.0 2.5 2028.3 2.7 2433.7 2.6 2B8EQ.7 2.9 3285.3 4.7
7.000 1680.4 2.6 2109.9 2.8 2549 .1 2.6 29¢8.6 2.9 3468.2 4.8
8.000 1720.9 2.6 2183.3 2.8 2654.8 2.6 3127.7 2.9 3639.0 5.0
9.000 1757.0 2.6 2251.0 2.9 27563.9 2.6 32€8.2 2.8 3801 .2 5.1
10.000 1790.4 2.6 2315. 1 2.9 2848 .5 2.6 33€3.4 2.8 3957.3 5.2
11.000 1822.3 2.7 2377.0 2.9 2940.3 2.7 3515.0 2.9 4109.3 5.3
12.000 1853.9 2.7 2438.0 2.9 3030.5 2.7 3654 .6 3.0 4258.7 5.4
13.000 1886.2 2.7 2499.1 3.0 3120.3 2.7 3723.3 3.0 4406.7 5.5
14.000 ig18.8 2.7 2561. 1 3.0 3210.6 2.8 3872.1 3.1 4554 .4 5.6
15.000 1955.6 2.7 2624.8 3.0 3302.3 2.8 39¢1.9 3.2 4702.9 5.7
16.000 1994.2 2.7 2691.0 3.0 3386. 1 2.9 4113.6 3.2 4852 .9 5.8
17.000 2036.2 2.7 2760.4 3.1 3492.8 2.9 4227.9 3.3 5005.2 5.9
18.000 2082.3 2.7 2833.6 3.1 3593.2 3.0 43€5.5 3.4 5160.5 5.9
19.000 2133.1 2.7 2811.3 3.1 3697.7 3.0 4487 . 4 3.4 5319.5 6.0
20.000 2189.2 2.7 2994 . 1 3.1 3807.0 3.0 4633.2 3.4 5482.7 6.0
21.000 2251.2 2.8 3082.6 3.2 3921.9 3.0 4774 .4 3.4 5650.7 6.0
22.000 2319.8 2.3 3177.5 3.2 4042.7 3.0 4921.4 3.4 5823.9 6.1
23.000 2395.8 2.8 3279.4 3.2 4170.3 3.0 5074 .4 3.4 6002.8 6.0
24 .000 2479.8 2.3 3388.9 3.2 4305.0 3.0 5234 .1 3.3 6187 .7 6.0
25.000 2572.6 3.0 3506.9 3.3 4447 .4 3.0 54C0.7 3.2 6378.7 &.1
26.000 2675.1 3.3 3633.8 3.5 4598.0 3.1 5574 .7 §.3 6576 .1 6.2
27.000 2788.1 3.8 3770.5 4.0 4757 .4 3.5 5756.2 3.7 6779.7 6.5
28.000 5945.3 4.6 6989.3 7.3
SAT 27.272 2820.7 4.0
SAT 27.525 3846 .4 4.3
SAT 27.795 4890.7 4.2
SAT 28.079 5960.6 4.7
SAT 28.373 7069.0 7.8
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SAT
SAT
SAT
SAT
SAT

TABLE 23 A PARTIAL MOLAL RELATIVE ENTHALPY OF WATER, Lt (J/MOL)
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
0.001 -0.00 0.00 -0.00 0.00 -0.00 0.00 -3.00 0.00 -0.00 ©0.00
0.002 -0.00 0.00 -0.00 0.00 ~0.00 0.00 -3.00 0.00 -0.00 0.00
0.005 -0.00 0.00 -0.00 0.00 -0.00 0.00 -3.00 ©0.00 -0.00 0.00
0.010 -0.00 0.00 -0.0t 0.00 -0.01 ©.C0 -0.01 0.00 -0.01 0.00
0.020 -0.01 0.00 -0.01 0.00 -0.02 0.00 -2.02 0.00 -0.03 0.00
0.050 0.04 0.00 0.01 ©.00 -0.02 0.00 -0.04 0.00 -0.06 0.00
0.100 0.27 0.00 0.17 0.00 0.09 0.00 3.01 0.00 -0.05 0.00
0.200 1.33 0.0% 1.00 0.01 0.72  0.00 5.47 0.00 0.26 0.00
0.300 3. 11 0.02 2.45 0.01 1.88  0.01 1.40 0.00 0.98 0.00
0.400 5.53 0.02 4.46 0.0% 3.8 ©0.01 2.77 0.00 2.09 0.00
0.500 8.54 0.03 7.00 0.02 5.68 0.0t 4.54 0.01 3.55 0.00
0.600 12.07 0.03 9.99 0.02 8.21 ©.01 5.68 0.01 5.33 0.00
0.700 16.06 0.04 13.41 0.02 11.12  0.01 3.15 0.01 7.42 0.00
0.800 20.48 0.05 17.20 0.023 14.37 0.02 11.92  0.01 9.76 0.0t
0.900 25.27 0.05 21.33 0.03 17.93  0.02 14.96 0.01 12.35 0.0t
1.000 30.38 0.06 25.76 0.04 21.75 0.02 18.25 0.01 15.16 0.01
1.200 41.47 0.08 35.38 0.05 30.08 0.03 25.43 0.02 21.31  0.04
1.400 53.42 0.10 45.80 0.07 38.13 0.04 33.26 0.03 28.04 0.02
1.500 59.64 0.11 51.23 0.07 43.88 0.05 37.36 0.03 31.57 0.02
1.600 65.99 0.13 56.78 0.08 48.63 0.05 41.55 0.04 35.18 0.03
1.800 78.95 0.15 68.13 0.10 58.53 0.07 §0.43 0.05 42.57 0.04
2.000 92.10 0.17 79.65 0.12 68.65 0.08 58.85 0.06 50.07 0.05
2.200 105.25 0.20 91.20 0.13 78.72 0.09 67.58 0.07 57.56 0.06
2.400 118.27 0.22 102.62 ©0.15 88.68 O.11 76.20 0.08 64.23 0.07
2.500 124.68 0.24 108.25 0.16 93.53 O.11 80.43 0.09 68.53 0.07
2.600 131.00 0.25 113.79  ©0.17 98 .41 0.12 84 .59 0.09 72.06 0.08
2.800 143.34 0.29 124.61 0.20 107 .81 0. 14 82.65 ©0.10 78 .87 ©.08
3.000 155.18 0.33 134.897 ©.23 116.77 0.16 103.30 0.12 85.27 0.0%
3.200 166.43 0.37 144,78 0.26 125,22 0.18 107.45 0.13 91.18 0.10
3.400 177.01 0.43 153.98 0.30 133.03 ©0.21 114.02 0. 15 g96.51 0. 11
3.500 182.03 0.46 158.32 ©0.32 136.77 0.22 117.07 0. 18 98.94 0O.12
3.600 186.86 0.49 162.48 .34 140.28 0.24 113.95 0.16 {0i.19  0.12
3.800 195.91 0.55 170.23 0.39 t46.75 0.27 125.15 0.19 105.15 0. 14
4.000 204.10 0.62 177.16  0.44 152.42 0.31 123.56 0.22 108.31 0.17
4.200 211.38 0.69 183.21 0.49 157.22 0.34 i33. 14 0.25 110.59  0.19
4.400 217.70  0.77 188.32 0.54 161.10 0.38 135.72 0.28 i11.92 0.22
4.500 220.48 0.81 190.51 ©0.57 162.66 0.40 135.64 0.29 112.20 ©0.24
4.600 223.00 0.85 192.43 0.60 163.95 0.42 137.30 0.3% 142.20 0.25
4.800 227 .24 0.94 195.46 0.66 165.74 0.46 137.79 0.33 111.3%5 0.27
5.000 230.3 i.1 187.34 0.73 166.35 0.50 137.07 0.36 109.26 0.28
5.200 232.1 1.2 197.98 0.82 i65.63 0.55 135.04 0.38 105.83 0.30
5.400 232.7 1.4 197.30 0.9% 163.67 0.62 131.60 0.41 100.92 0.29
5.500 232.4 1.5 196.4 1.0 i62.10 0.67 129.31 0.43 97.88 0.30
5.600 231.8 1.7 195.2 1.1 160.15 0.73 125.61 0.46 g4.42 0.30
5:800 229.5 2.1 181.5 t.4 $55.00 0.91 143.93 0.56 86.15  0.35
6.000 225.5 2.6 186.1 1.8 148. 1 1.2 111.40 0.75 75.97 0.48
6.096 223.0 2.8
6.099 182.7 2.0
6.106 143.6 1.4
6.117 105.50 0.90
6.131 68.20 0.62

8vs
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SAT
SAT
SAT
SAT
SAT

TABLE 23 A (CONT.)

PARTIAL MOLAL RELATIVFE ENTHALPY OF WATER,

L1 (Jy/MoL)

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

MOLALITY VALUE S.E. YALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
©.000 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 .00 .00
0.001 -0.00 0.00 -0.00 0.00 -0.00 G.00 -0.00 0.00 -0.00 0.00
0.002 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 Q.00 ~0.00 0.00
©.005 -0.00 Q.00 -0.01 0.00 -0.01 0.00 ~0.01 0.00 -0.01 0.00
©.010 -0.01 0.00 -0.0t 0.00 ~0.02 0.00 -0.02 C.00 -0.02 Q.00
¢.020 -0.03 0.00 -0.03 0.00 -0.04 0.00 -0.05 C.00 -0.06 0.00
¢.050 -0.08 0.00 -0.10 0.00 -0.13 0.00 -0.16 0.00 -0.20 ©.00
¢.100 -0. 11 0.00 -0.16 0.00 -0.26 C.00 -0.35 0.00 -0.45 C.00
C.200 ©.08 0.00 -0.09 0.00 -¢.38 0.00 -0.67 Q.00 -0.95 0.00
€.300 0.62 0.00 C.28 0.00 -0.31 0.0 -0.85% 0.00 -1.37 0.00
Q.400 1.49 0.00 0.95 0.00 -0.00 0.00 ~0.87 0.00 ~-1.69 0.0t
C.500 2.68 0.00 1.89 0.00 0.50 0.00 -0.74 0.0t -1.92 0.0t
C.600 4.15 0.00 3.08 0.00 1.20 0.01 -0.48 0.04 -2.06 Q.01
C.700 5.88 0.00 4.50 0.00 2.07 0.01 -0.08 C.0f -2.12 0.01
G.800 7.85 0.00 6.13 0.01 3.10 Q.01 0.40 C.01 -2.11 C.01
C.800 10.04 0.01 7.95 0.01 4.26 0.01 1.00 0.01 -2.04 0.02
1.000 12.414 0.01 9.93 0.01 5.55 C.01 1.68 ©.02 -1.92 ¢.02
1.200 17.64 0.01 14.31 0.01 g.44 ©.02 3.24 0.02 -1.58 C.02
1.400 23.37 0.02 19.13 0.02 11.63 0.02 4.98 .03 -1.18 0.03
1.500 26.38 0.02 21.66 0.02 13.30 6.03 5.89 ©.03 -0.98 0.03
1.600 29.45 0.02 24.25 0.02 15.01 0.03 6.81 0.03 -0.80 0.04
1.800 35.75 0.03 29.53 0.03 i18.46 C.04 8.61 0.04 -0.53 ©.04
2.000 42.12 0.04 34.86 0.04 21.89 0.04 10. 31 6.05 -0.45 C.05
2.200 48.47 0.05 40.13 0.05 25.19 C.08 11.81 Q.06 -0.66 ©.06
2.400 54.67 0.06 45.24 0.06 28.27 G.06 13.02 0.06 -1.22 0.07
2.500 57.68 0.07 47.70 0.06 28.70 0.07 13.49 0.07 -1.67 0.07
2.60Q0 6G.63 0.07 5Q.08 6.07 31.04 Q.07 13.85 0.07 -2.24 0.08
2.800 66.25 0.08 54 .58 0.08 33.41 0.08 14.23 c.08 -3.78 Q.08
3.000 71.46 0.08 58.65 0.08 35.31 0.09 14.07 0.09 -5.92 0.10
3.200 76.16 0.08 62.1¢9 0.09 36.64 C. 10 13.28 C. 11 -8.76 0. 11
3.400 80.29 0.10 65. 15 0.10 37.33 o. 11 11.80 0.12 -12.37 0.12
3.500 82. 11 0.10 66.37 0.11 37. 44 0. 12 10.77 0.13 -14.49 0.13
3.600 83.76 0.1 €7.42 0.11 37.30 0.13 9.52 O. 14 -16.83 C.13
3.800 86.49 0.13 68 .95 0.13 36.45 0.15 §.37 0.16 -22.23 0.15
4.000 88.41 0.15 69.63 0.15 34.71 0.17 2.26 0.18 -28.66 G.18
4.200 89.43 0.18 69.39 0.18 31.98 0.19 -2.91 o.214 -36.19 C.21
4.400 89.47 0.214 68.14 0.21 28 .17 G.22 -9.22 ©.24 -44.93 Q.25
4.500 89.09 0.22 67. 11 0.22 25.83 .23 -12.83 C.25 -49.77 0.27
4.600 88 .43 0.23 65.79 0.23 23.18 0.25 -16.77 0.27 ~-54.96 0.30
4.800 86.23 0.25 62.22 0.25 16.91 0.28 -25.68 0.32 -66.37 0.36
5.000 82.75 0.27 57.34 0.27 9.24 G.31 -36.04 0.38 -79.28 0.44
5.200 77.87 0.27 51.01 0.28 0.06 0.36 -47.97 0.486 -93.77 0.54
5.400 71.48 0.27 43.12 0.30 -10.78 0.42 -61.59 0.57 -109.86 0.68
5.500 67.67 0.26 38.55 0.30 -16 .86 Q.46 -69.08 0.64 -118.72 0.77
5.600 63.42 0.27 33.52 0.32 -23.40 0.51 -77.04 0.71 -127.95 0.8¢6
5.800 53.56 0.30 22.06 0.38 ~37.86 G.65 -94.45 0.81 -147.8 1.1
6.000 44.71 0.41 8.56 0.50 ~54.62 0.84 -114.0 1.2 -169.8 1.4
6.200 -73.6 1.1 ~135.8 1.5 -194.0 t.8
6.148 31.59 0.55
6.168 -4.46 0.67
6.216 -75.2 1.1
6.274 -144.4 1.6
6. 341 -212.4 2.1
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TABLE 23 A (CONT.)

PARTIAL MOLAL RELATIVE ENTHALPY OF WATER, L1 (J/MOL)

70.000 DEG C

80.000 DEG C

90.000 DEG C

100.000 DEG C

110.000 DEG €

MOLALITY VALUE  S.E. VALUE S.E. VALUE  S.E. VALUE  S.E. VALUE  S.E.
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.001 -0.00 ©.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00
0.002 -0.00 ©0.00 ~0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 ©0.00
0.005 -0.01 0.00 -0.01 0.00 -0.01  0.00 -0.01 0.00 -0.02  0.00
0.010 -0.03 ©0.00 -0.93 0.00 -0.03 0.00 -0.04 0.00 -0.04 0.00
0.020 -0.07 ©0.00 -0.08 0.00 -0.08 0.00 -0.10  0.00 -0.12  0.00
0.050 -0.23 ©.00 -0.27 0.00 -0.31  0.00 -0.36 0.00 -0.40 ©0.00
0.100 -0.55 ©0.00 -0.56 0.00 -0.77 0.00 -0.88 0.00 -1.00 ©.00
0.200 -1.23 0.00 -1.32 0.00 -1.80 0.00 -2.10  0.00 -2.40 ©0.01
0.300 -1.89 0.00 -2.41  0.01 -2.93 0.00 -3.45 0.01 -3.93 ©0.01
0.400 -2.50 0.0t -3.31  0.04 -4.11  0.01 -4.91 0.01 -5.72  0.04
0.500 -3.07 0.01 -4.20 0.0d -5.33 0.01 -6.45 0.01 -7.8  ©.01
0.600 -3.59 0.01 -5.10 0.0t -6.5¢  0.01 -8.07 0.0l -9.56 0.02
0.700 -4.08 0.01 -6.00 0.01 -7.89 0.0t -9.77 0.0l -11.67 0.02
0.800 -4.53 0.02 -6.90 0.02 -9.24 0.0t -11.56 0.02 -13.80 0.03
0.900 -4.96 0.02 -7.82 0.02 -10.64 0.02 -13.43 0.02 ~16.26 0.03
1.000 -5.38 0.02 -8.75 0.02 -12.09 0.02 -15.40 0.02 ~18.74 0.03
1.200 -6.20 0.03 -10.71  0.03 -15.17 0.03 -19.61 0.03 -24.08 0.04
1.400 -7.07 0.03 -12.84 0.03 -18.54 0.03 -24.23 0.04 -29.98 Q.05
1.500 -7.55 0.03 -13.98 0.03 -20.35 0.03 -26.71 0.04 -33.14 0.06
1.600 -8.08 (.04 -15.20 0.04 -22.26 0.03 -29.31  0.04 -36.46 0.07
1.800 -9.29 0.04 -17.87 0.04 -26.38 0.04 -34.81 0.05 -43.55 0.08
2.000 -10.78 ©0.05 -20.91 0.05 -30.98 0.05 -41.08 0.06 -51.32 0.09
2.200 -12.64 0.06 -24.40 0.05 -36.1t 0.05 -47.88 0.07 -59.82 0.1t
2.400 ~-14.94 0.07 -28.42 0.06 -41.86 0.07 -55.38 0.09 -69.09 0.12
2.500 -16.27 0.07 -30.65 0.07 -44.98 0.07 -59.40 0,09 -74.04 0.13
2.500 -17.75 0©0.07 -33.03 0.07 -48.28 0.08 -63.63 0.10 ~79.21  ©.14
2.B00 -21.17 ©.08 -38.32 0.08 -55.45 0.09 -72.70 ©0.11 -80.22 0.15
3.000 -25.27 0.09 -44.36 0.09 -63.43 0.10 -82.66 0.13 -102.18  0.17
3.200 -30.12 ©0.10 -51.22 0.10 -72.30 0. 11 -93.56 0.14 -415.144 ©0.18
3.400 -35.82 0.11 -58.98 O.11 -82.13 0O 12 -105.46  0.15 ~-129.16 0.1¢
3.500 -39.00 0.12 -63.21  0.12 -87.42 O 13 -111.81  ©.16 -136.58 0.20
3.500 -42.42 0.13 -67.70 0.12 -92.97 0.13 -118.43 0.16 ~144.27 0O.2%
3.300 -50.03 ©.15 -77.48 0.14 -104.88 0.15 -132.50 0.18 -160.52 0.23
4.000 -58.71 0.17 -88.37 0.16 -117.96 0.16 -147.74 0.19 -177.94 0.25
4,200 -68.54 0.20 -100.44 0©0.19 -132.22 0 18 -164.16 0.21 -196.55 0.28
4.400 -78.62 0.24 -113.76  0.22 -147.73 0 20 -i81.82 0.22 -216.36  0.31
4.500 -85.64 0.27 -120.92 0.24 -155.97 O 21 -181.42  0.23 -226.72 0.33
4.500 -92.01 0.29 -128.41 0.26 -164.54 0.23 -200.74 ©0.25 -237.38 0.35
4.800 -105.80 ©0.36 -144.43 0.32 -i82.68 0 27 -220.93 0.28 -259.61  0.40
5.000 -121.07 ©0.45 -161.90 0.4t -202.20 O 34 -242.40 0.34 -283.02 0.48
5.200 -137.91 Q.57 -180.88 0.52 -223.12 0.44 ~265.18  0.45 -307.57 0.80
5.400 -156.40 0.72 -201.41 0.68 -245.48 0.61 -289.18 0.62 -333.22 0.7%
5.3500 -166.29 ©.82 -212.28 0.78 -257.20 0.74 -301.66 0.74 -346.4¢ 0.92
5,500 -176.63 ©0.92 ~223.56 ©0.89 -263.28 0.84 -314.45 0.88 -359.9 1.1
5.300 -198.7 1.2 -247 .4 1.2 -294.5 1.2 -340.9 1.2 -387.6 1.5
6.000 -222.6 1.5 -272.9 1.6 -321.3 1.6 -368.6 1.7 -416.1 2.0
6.200 -248.6 2.0 -300.2 2.0 -349.4 2.1 -397.3 2.3 -445.3 2.7
€.400 -276.7 2.5 ~329.3 2.6 -379.0 2.8 -427 .14 3.1 -475. 1 3.6
6.500 -394.4 3.2 -442.4 3.6 -490.2 4.1
6.600 -457 .9 4.1 -505.4 4.7
6.416 -279.1 2.5
6.4908 -344.3 3.0
6.587 -408.0 3.6
6,680 ~470.4 4.5
6.778 -532.6 5.9
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TABLE 23 B PARTIAL MOLAL RELATIVE ENTHALPY OF WATER,

L1 (y/MOL)

0.000 DEG C

5.000 DEG C

10.000 DEG C

15.000 DEG C

20.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C.C0
0.100 -0.01 0.00 -0.01 0.00 -0.01 C.00 -0.02 0.00 -0.02 0.00
0.200 0.01 0.00 -0.01 0.00 -0.02 ©.00 -0.03 0.00 -0.04 0.00
0.300 0.04 0.00 0.01 0.00 ~0.0z2 0.00 -0.04 0.00 -0.06 0.00
2.400 0.10 0.00 0.05 0.00 0.0C 0.00 ~0.03 0.00 -0.07 0.00
0.500 0.19 0.00 0. 11 0.00 0.04 C.00 -0.01 0.00 -0.06 0.00
0.600 0.30 0.00 0.19 0.00 0. 10 0.00 0.02 0.00 -0.05 0.00
0.700 0.43 0.01 0.29 0.00 0.17 0.00 ¢.07 0.00 -0.02 0.00
0.800 Q.58 0.01 0.41 0.00 0.2¢ 0.00 0.13 .00 0.02 0.00
0.800 .77 0.01 0.55 0.00 0.37 0.00 0.21 0.00 0.07 0.00
1.000 0.97 0.01 0.71 0.0t 0.4¢ 0.00 0.30 0.00 0. 14 Q.00
1.200 1.45 0.01 1.09 0.01 0.7¢ ©.00 0.53 0.00 0.31 Q.00
1.400 2.01 0.01 1.55 0.01 1.1 0.01 0.82 0.00 0.53 0.00
1.600 2.67 0.02 2.08 0.01 1.5€ 0.0t .16 ©.00 0.80 0.00
1.800 3.40 0.02 2.68 0.01 2.08 ¢.0ot 1.57 Q.00 1.1 0.00
2.000 4.23 0.02 3.37 0.01 2.65 0.0t 2.02 0.00 1.48 0.00
2.500 6.63 0.02 5.39 0©.02 4.32 0.01 3.41 Q.01 2.62 0.00
3.000 9.52 0.03 7.82 0.02 6. 38 0.01 5.13 0.01 4.04 0.00
3.500 12.85 0.03 10.66 0.02 B.78 0.01 7.186 ©.01 5.74 0.00
4.000 16.61 0.04 13.88 0.02 11.582 0.02 9.49 0.01 7.71 0.01
4.500 20.77 0.05 17.45 0.03 14.5¢ 0.02 2.10 Q.01 9.92 0.01
5.000 25.30 0.085 21.36 0.03 17.98 0.02 14.98 0.01 12.37 0.01
6.000 35.37 0.07 30.08 0.05 25.48 0.03 21.46 0.02 17.914 0.01
7.000 45.63 0.09 39.88 0.06 33.98 0.04 28.80 0.02 24.21% 0.02
8.000 58.88 0.11 50.57 0.07 43 .28 0.05 36.85 0.03 31.14 0.02
$.000 7%1.93 0.14 61.98 0.08 63.23 0.06 45.48 0.04 38.57 .03
10.000 85.59 0.186 73.95 0.11 63.67 0.07 54.53 0.05 46.36 0.04
11.000 99.66 0.19 86.29 0.13 74.44 0.08 63.87 0.086 54.38 0.05
12.000 113.95 0.21 88.83 0.15 85.38 C.10 73.34 0.08 62.49 0.06
13.000 128.28 0.25 i11.414 .17 96.34 0.12 82.80 0.09 70.54 0.07
14.000 142.46 0.28 123.84 0.20 107.14 0.14 92.08 0.10 78.39 0.08
15.000 156,31 0.33 135.95 0.23 117.62 0.16 101.02 Q.12 85.87 0.09
16.000 169.63 0.39 147.57 0.27 127.62 0.19 109.46 0.13 92.82 0. 10
17.000 182.26 0.46 158.52 0.32 136.94 0.22 117,21 0.16 898.04 0.12
18.000 193.99 0.53 16B.59 0.38 145, 3¢9 0.26 124.07 0.18 104.35 O.14
19.000 204.63 0.62 177.60 0.44 152.78 0.31 129.83 0.22 108.49 C.17
20.000 213.96 0.72 185.31 0.51 158.84 0.36 134,24 0.26 111.23 0.21
21.000 221.73 0.83 191.47 0.58 163.32 0.41 137.00 0.30 112.24 0.24
22.000 227.68 0.96 195.77 0.66 165.89 0.46 137.76 0.34 111.1S 0.28
23.000 231.5 1.1 197.86 0.77 166. 15 0.52 136. 11 0.37 107.53 0.29
24.000 232.7 1.4 197 .27 0.8% 163.62 0.62 131.83 0.41 100.83 0.22
25.000 230.8 1.9 193.5 1.3 157.70 0.81 123.37 0.580 90.36 0.32
26.000 225.2 2.6 185.7 1.8 147.6 1.2 110.84 G.76 75.30 0.48
26.268 223.0 2.8
26.278 1B82.7 2.0
26.300 143.6 1.4
26.334 108.50 0.90
26.378 €8.20 0.62
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SAT

TABLE 23 B (CONT.)

PARTIAL MOLAL RELATIVE ENTHALPY OF WATER. L1 (J/MGL)

25.000 DEG C

30.000 JEG C

40.000 DEG C

80.000 DEG C

60.000 DEG €

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE .E.
0.000 G.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.100 -0.02 0.00 ~0.03 0.00 ~0.03 0.00 -0.04 Q.00 -0.05 0.00
0.200 -0.05 C.00 -0.086 0.00 -0.08 0.0C -0.10 ¢.00 -0.12 0.00
0.300 -0.08 0.00 ~0.10 0.00 -0.13 0.00 ~0.17 0.00 ~0.20 0.00
0.400 -0 10 0.00 -0.13 0.00 -C. 18 0.00 -0.23 ¢.0C ~-0.29 0.00
0.500 -0 1t 0.00 -0.15 0.00 -0.23 0.00 -0.30 ¢.00 -0.38 0.00
0.600 -0 11 0.00 ~0. 16 0.00 ~0.27 0.00 -0.37 0.0C -0.47 .00
0.700 -0 10 0.00 -0.17 0.00 -0.30 0.00 -0.43 ¢.00 -0.56 0.00
0.800 -0.08 0.00 -0.17 0.00 -0.33 0.00 -0.49 ¢.00 -0.65 0.00
0.900 -0 05 Q.00 -0. 16 0.00 -0.38 0.00 -0.55 ¢.00 -0.73 C.00
1.000 ~-0.01 0.00 -0.14 0.00 -0.38 0.00 -0.60 ¢.00 ~-0.82 0.00
1.200 O 11 Q.00 -0.07 0.00 ~-0.39 0.00 -0.69 c.00 -0.98 0.00
1.400 0.27 0.00 0.04 0.00 -C.3B8 0.00 -0.76 .00 -1.14 .00
1.600 0. .47 0.00 0.18 0.00 ~-0.34 ©.00 ~0.82 C.00 -1.28 ©.00
1.800 Q.72 0.00 ¢.36 0.00 -0.28 0.00 -0.86 C.00 -1.42 .00
2.000 1.01 0.00 0.58 0.00 -0.18 0.00 -0.87 C.00 -1.54 0.00
2.500 1.91 0.00 1.28 0.00 0.17 0.00 -G.84 C.00 -1.79 G.C1
3.000 3.08 0.00 2.21% 0.00 0.69 0.00 -0.68 C.01% -1.97 0.01
3.500 4.48 0.00 3.35 0.00 1.36 0.01 -0.41 c.01 -2.08 0.0t
4.000 6.12 0.00 4.70 0.00C 2.19 0.01 -0.04 ¢.01 ~2.12 C.0H
4.500 7.98 0.00 6.24 0.01 3.17 0.01 0.44 Cc.0t -2.11 0.0t
5.000 10.05 0.01 7.96 0.01 4.27 0.01 1.00 C.01 -2.04 0.02
6.000 14.75 0.01 11.889 0.01 6.84 0.02 2.37 c.02 -1.78 0.02
7.000 20 11 Q.01 16.39 0.01 9.81 Q.02 3.99 C.02 -1.40 0.03
8.000 26 .01 0.02 21.35 0.02 13.10 0.03 5.78 €.03 -1.00 ©.03
9.000 32.34 0.03 26.67 0.03 16.60 0.03 7.65 C.04 -0.65 0.04

10.000 38 .97 0.04 32.23 0.04 20.21 0.04 9.49 C.04 ~0.46 0.05

11.000 4% .78 0.05 37.90 0.05 23.80 0.05 11.20 C.08 -0.583 C.05
12.000 52.62 0.06 43.56 0.06 27.27 0.06 12.65 C.06 ~0.99 C.06
13.000 59.36 0.07 49.06 0.07 30.47 0.07 13.71 c.07 -1.98 0.07

14.000 65.86 0.08 54 .27 0.08 33.26 0.08 14.22 c.o8 -3.64 0.08
15.000 71.94 0.08 58.02 0.08 35.45 0.09 14 .02 G. 10 -6.17 C.10

16.000 77 .45 0.09 63.13 0.08 36.92 0.1C 12.83 c. 11 -9.74 O.11
17.000 82.19 0.10 66.43 0.11 37.41 0.12 0. 71 C.13 -14.59 0.13
18.000 85.96 0.12 68.68 0.13 36.71 0.14 7.14 C. 15 ~20.96 0.15
19.000 88.50 0.18 69.64 0.16 34.53 0.17 1.84 C.t8 -29.13 0.18

20.000 89 .56 0.19 €9.03 0.19 30.63 0.20 -5.22 Q.22 -39.44 0.22

21.000 88 .81 0.23 66.50 0.23 24 .53 0.24 -14.70 C.26 -52.24 0.28

22.000 85.85 0.26 61.66 0.26 15.99 0.28 -26.9%5 0.33 -67.97 0.37

23.000 80.22 0.27 54.01 0.28 4.34 0.34 ~-42.46 0.42 -87.12 0.49

24.000 71.36 0.27 42.98 0.30 -10.938 0.42 -61.84 Q.57 -110.25 0.69

25.000 58 .55 0.28 27.83 0.34 -30.6%9 0.57 -85.80 0.81 -138.02 o.98

26.000 40.94 0.42 7.69 0.51 -55.68 0.85 -145.2 t.2 -171.2 1.4

27.000 ~210.7 2.1

26.432 31.59 0.55

26.495 -4.46 0.67

26.647 -75.2 1.1

26.830 -144 .4 1.6

27.039 -212.4 2.1

2ss

MITO N0 ANV DXHYTIO'M D '3



§861 Z "ON ‘vl "|OA ‘Bleq "J18Y "wayy sAud ¢

SAT
SAT
SAT
SAT
SAT

TABLE 23 B (CONT.)

PARTIAL MOLAL RELATIVE ENTHALPY

OF WATER,

(u/mMoL)

70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C $10.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
Q.000 .00 0.00 0.00 0.00 C.00 0.00 0.00 0.00 0.00 Q.00
c. 100 ~0.06 0.00 -0.06 0.00 ~Q0.07 0.00 -0.08 0.00 -0.08 Q.00
C.200 -0.14 0.00 -Q.16 0.00 -0.19 0.00 -0.22 0.00 -0.24 0.00
€.300 ~0.24 0.00 -C.28 0.00 -0.32 0.00 -0.37 0.00 -0.42 0.00
C.400 -0.35 0.00 -0.41 0.00 -0.47 0.00 -0.54 0.00 -0.¢61 0.00
C.500 ~0.46 0.00 -0.54 0.00 ~0.63 0.00 ~0.72 0.00 -0.82 0.00
C.600 -0.57 0.00 -C.68 0.00 -0.80 0.00 -0.91 Q.00 -1.04 0.00
C.700 -0.69 0.00 -0.83 0.00 -0.97 0.00 -1t ¢.00 -1.27 0.00
C.800 -0.81 0.00 -0.97 0.00 -1.15 0.00 ~1.32 Q.00 -1.50 G.00
C.900 ~-0.93 0.00 -1.12 0.00 -1.33 C.00 -1.83 0.00 -1.75 0.00
1.000 -1.05 0.00 -1.28 -0.00 -1.51 Q.00 -1.7% Q.00 -2.00 0.00
1.200 -1.28 Q.00 -1.58 0.00 -1.89 C.00 -2.20 0.00 ~2.52 C.01
1.400 -1.52 0.00 -1.80 0.00 -2.28 0.00 ~-2.67 0.00 -3.06 0.01
1.600 -1.75 0.00 -2.21 0.00 -2.68 0.00 -3,15 0.01 -3.83 0.01
1.800 -1.97 0.00 -2.53 0.01 -3.09 0.00 -3.65 0.01 -4.21 0.01
2.000 -2.20 0.01 -2.8% 0.01 ~-3.50 0.01 ~4.16 0.01% -4 .82 Q.01
2.500 -2.73 0.0t -3.66 0.01 -4.58 C.01 ~5.49 0.01 6.42 0.01
3.000 -3.23 0.0t -4.47 0.01 -5.69 0.01% -6.91 0.01 -8.14 ©.02
3.500 -3.69 0.01 -5.29 0.0 -6.8B6 0.01 -8.41 0.01 -9.99 6.02
4.000 -4.14 0.01 6. 11 0.01 -8.07 0.0t ~10.00 0.01 -11.95 0.02
4.500 -4.56 0.02 -6.96 0.02 -9.33 0.02 -11.68 0.02 -14.05 0.03
5.000 -4 .96 0.02 -7.82 0.02 -10.64 0.02 ~13.45 0.02 -16.27 0.03
6.000 ~-5.75 0.02 -8.64 0.02 -13.47 0.02 ~-17.28 0.03 -21.14 0.04
7.000 ~6.57 0.03 -*1.62 0.03 -16.61 0.03 -21.59 .03 -26.61 0.05
8.000 -7.49 0.03 -*3.84 ¢.03 -20.13 0.03 -26.40 0.04 -32.75 .08
9.000 -8.60 0.04 -6.39 0.04 ~24. 11 0.04 '31.83 0.05 -38.65 0.07
10.000 ~-10.00 0.05 -'8.35 0.04 ~28.64 0.04 -37.96 0.06 -47 .40 0.09
11.000 -11.80 0.05 -22.85 0.05 -33.86 C.05% -44.90 0.07 -56.11 0.10
12.000 -14. 11 0.06 -27.02 0.06 -39.87 0.06 -52.79 0.08 -65.81 0.12
13.000 -17.10 0.07 -31.98 0.07 -46 .83 0.07 ~61.78 0.10 ~76.95 O.14
14.000 -20.90 0.08 -37.91 0.08 -54.90 0.09 -72.01 .11 -89.39 0.15
15.000 -25.71 0.09 -<4 .99 0.09 -64.26 0.10 -83.68 0.13 -103.40 0.17
16.000 -31.72 0. 11 -53.42 0. 11 -75. 11 C. 11 -86.97 o. 14 -119.18 o.18
17.000 -39.15 0.12 -63.42 0.12 -87.67 0.13 -1i2.11 C.16 -136.93 0.20
18.000 -48.27 0. 14 -75.24 0. 14 ~102.18 0. 14 -129.31 0.17 -156.85 0.22
19.000 -59.34 0.17 -89. 15 0.16 -118.89 0.16 -148.82 0.19 -178.17 0.25
20.000 -72.69 0.22 -105.486 ¢.20 ~-138.09 0.19 -170.88 0.21 -204. 10 0.29
21.000 -88.68 0.28 -124.50 0.25 -160.08 0.22 -185.74 0.24 -231.85 0.34
22.000 -107.70 0.37 ~-146.63 ¢.33 -185. 18 C.28 -223.66 0.29 -262.60 0.41
23.000 ~-130.22 0.51 -172.24 ¢.46 -213.64 0.3¢9 -254.87 0.39 -296 .50 Q.54
24.000 -156.73 0.72 ~201.77 0.68 -245.87 0.61 ~-289 60 0.62 -333.67 .79
25.000 -187.8 1.1 -235.7 1.0 -282. 18 Q.98 ~-328.0 1.0 ~-374 .1 1.3
26.000 -224 .1 1.6 -274.%5 ‘.6 -322.8 t.6 -370.3 1.7 -417 .8 2.0
27.000 -266.4 2.3 -318.7 2.4 -368.3 2.5 -416.4 2.8 -464 .4 3.2
28.000 -466.3 4.4 -513.7 5.0
27.272 -279.1 2.5
27.525 -344.3 3.0
27.785 -408.0 3.6
28.079 -470.4 4.5
28.373 -532.6 5.9
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TABLE 24 A PARTIAL MOLAL RELATIVE ENTHALPY (F SODIUN CHLORIDE, L2 (J/MOL)
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0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE 5.E.
0.000 0.00 0.00 0.00 ©0.00 0.00 0.00 0.00 ©0.00 0.00 0.00
0.001 58.48 0.09 64.01 0.06 69.57 ©0.04 75.25 0.03 81.12  0.02
0.002 77.31  0.18 85.78 ©0.13 94.13 0.08 102.51 0.06 111.06  0.04
0.005 105.78  0.44 121.15  0.30 135.82 0.20 150.13 0.13 164.39  0.10
0.010 124.40 0.82 149.08 0.56 172.05 0.37 193.92 0.24 215.23 5.8
0.020 127.9 1.5 168.3 1.0 204.96 0.67 238.96 0.44 274.29 0.32
0.050 63.5 3.1 142.6 2.1 212.2 1.4 274.69 0.89 332.27 0.63
0.100 -108.0 5.0 24.0 3.4 138.3 2.2 238.0 1.4 329.85 0.98
0.200 -498.6 7.5 -279.4 4.9 -91.5 3.1 72.0 2.0 2471 1.3
0.300 -893.7 8.8 -601. 1 5.8 -350.8 3.6 -133.7 2.2 57.8 1.5
0.400 -1278.6 9.6 -821. 1 6.2 -615.3 3.9 -350.4 2.3 -117 .1 1.5
0.500 -1650 10 -1233.5 6.5 -877.2 4.0 -568.6 2.4 -297 .1 1.5
0.600 -2006 10 -1536. 1 5.6 -14133.4 4.0 -784.3 2.4 -477.2 1.5
0.700 -2347 11 -1828.0 6.6 -1382.2 4.0 -995.4 2.3 -655.0 1.4
0.800 -2674 11 -2108.9 6.5 -1622.8 4.0 -1200.¢ 2.3 -828.9 1.4
0.900 -2987 11 -2378.8 6.5 -1864.9 3.9 -1399.4 2.3 -998 .1 1.4
1.000 -3287 1 -2637.7 6.5 -2078.3 3.9 -1591.3 2.2 -1162.0 1.3
1.200 -3846 10 -3123.7 6.4 -2499 .1 3.8 -1954.2 2.2 -1473.0 1.4
1.400 -4357 10 -3569.0 6.3 -2886.0 3.7 -2288.¢ 2.2 -1760.6 1.5
1.500 -4596 10 -3777.1 6.2 -3067. 1 3.7 -2445 8 2.3 -1895.7 1.5
1.600 -4823 10 -3975.9 6.2 -3240.3 3.7 -2595.¢9 2.3 -2025.0 1.6
1.800 -5246 10 -4346.8 6.1 -3563.7 3.7 -2876.4 2.5 -2266.4 1.9
2.000 -5631 10 -4683.8 6.1 -3857.9 3.8 -3131.8 2.6 -2485.8 2.1
2.200 -5979 10 -4989.2 6.2 -4124.4 3.9 -3362.4 2.8 -2683.9 2.3
2.200 -6293 10 -5265.0 6.3 -4365.0 4.1 -3570.% 3.0 -2861.8 2.6
2.500 -6438 10 -5392.5 6.3 -4476.0 4.2 -3666.3 3.1 -2943.5 2.7
2.600 -6576 10 -5513.3 6.1 -4581 .1 4.2 -3756.¢ 3.2 -3020.4 2.7
2.800 -6830 11 -5735.8 6.5 -4774.4 4.4 -3922.8 3.4 -3160.6 2.9
3.000 -7057 11 -5934.2 6.3 -4946.1 4.7 -4069.3 3.5 -3283.2 3.0
3.200 -7258 11 -6110.0 7.2 -5087.6 4.9 -4197 .4 3.6 -3389.0 3.0
3.400 -7437 12 -6264.8 7.5 -5229.9 5.1 -4308. 1 3.8 -3478.7 3.1
3.500 -7517 12 -6334.7 7.3 -5289.2 5.3 -4357.2 3.8 -3517.8 3.1
3.€00 -7593 12 -6399.8 8.0 -5344 .1 5.4 -4402. 1 3.9 -3553.1 3.1
3.800 -7729 13 -6516. 1 8.5 -5441.2 5.7 -4480.3 4.1 -3612.5 3.2
4.000 -7845 14 -6614.8 8.0 ~5522 .0 6.0 -4543 .1 4.2 -3657.5 3.3
4,200 -7944 14 ~-6696.8 9.4 -5587 . 1 6.3 -4591.2 4.4 -3688.5 3.4
4,400 -8026 15 -6762.9 9.9 -5637.1 6.6 -4624.89 4.6 -3705.7 3.6
4.500 -8060 15 -6790 10 -5656.6 6.7 -4636.5 4.7 -3709.2 3.7
4.€00 -8091 15 -6814 10 -5672.5 6.9 -4644.6 4.8 -3709.3 3.8
4.800 -8141 16 -6849 11 -5693.6 7.1 -4650.3 5.0 -3699.2 3.9
5.000 -8176 17 -6871 11 -5700.5 7.3 -4642.2 5.1 -3675.6 3.9
5.200 -8196 18 -6878 12 -5693.5 7.6 ~4620.2 5.1 -3638.3 3.9
5.400 -8202 19 -6871 13 -5672.3 8.0 -4584 .2 5.2 -3587.0 3.8
5,500 -8199 20 -6862 13 -5656.3 8.3 -4560.9 5.3 -3556.0 3.8
5.€00 -8193 21 -6849 14 -5636.8 8.7 -4533.9 5.5 -3521.3 3.8
5,800 -8170 24 -6813 16 -5587 10 -4468.9 6.2 -3420.9 4.1
6.000 -8133 28 -6763 19 -5522 12 -4388.7 7.7 -33¢5. 1 5.1
SAT  6.096 -8110 30
SAT 6.099 -6732 20
SAT 6.106 -5481 14
SAT® 6.117 -4334.7 8.9
SAT &.131 -3274.1 6.2
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SAT
SAT
SAT
SAT
SAT

TABLE 24 A (CONT.)

PARTIAL MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, L2 (J/MOL)

25.00C DEG C

30.000 DEG C

40.000 CEG C

50.000 DEG C

60.000 DEG C

MOLALITY VALUE S.E VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 0.Co C.0C 0.00 Q.00 0.00 ©0.00 0.00 0.00 0.00 Q.00
©.001 87.26 G.02 83.73 0.02 107.86 0.02 123.85 0.02 141.98 0.03
0.002 119.80 0.04 129. 14 0.04 149. 14 0.04 171.66 0.05 197 .11 0.05
©.005 178.86 ©.08 193.74 0.09 225.51 C. 10 260.84 .11 300.51 0.13
0.010 236.44 Q.1¢ 257 .96 0. 18 303. 16 O.18 352.79 O.21 408 .10 0.24
©.020 302.80 0.28 334.19 ¢.29 398.81 ¢.33 468 .54 ©.38 545.45 0.43
0.050 386 .68 0.55 439.40 0.58 544.39 0.67 654 .24 0.77 772.98 0.88
C. 100 413.77 0.85 493,36 0.89 647 .4 1.1 803.9 1.2 969.5 1.4
0.200 348.8 1.1 471.4 1.2 701.9 1.4 828.5 1.7 1162.1 2.0
0.300 230.4 1.2 389.5 1.3 €84.5 i.6 968.8 1.9 1257 . 1 2.2
0.400 92.2 1.3 284.3 1.3 637.2 1.7 872.8 2.0 1309.1 2.4
0.500 ~53.8 1.2 168.7 1.3 575.0 1.7 857.6 2.0 1337.6 2.5
0.600 -202.4 1.2 48.5 1.3 504.8 1.7 831.4 2.0 1351.9 2.5
0.700 -350.5 1.1 -72.8 1.2 430.5 1.6 898 .4 2.0 1357 .1 2.5
0.800 -496.4 1.1 -193.4 1.2 354.5 1.6 861.7 2.0 1356.4 2.5
0.900 -638.0 1.0 -312.0 1.1 278.3 1.6 822.8 2.0 1351.8 2.5
1.000 -777.8 1.0 -427.9 1.1 202.9 1.6 783.0 2.0 1344.9 2.5
1.200 -1041.9 1.1 ~649.4 1.1 87.1 1.6 704.2 2.0 1327.8 2.5
1,400 -1287.0 1.2 -B55.4 1.2 -79.3 1.7 629.8 2.0 1310.5 2.5
1.500 -1402.1 1.3 -952.3 1.3 -143.3 1.7 595 .0 2.1 1302.9 2.5
1.600 ~-1512.3 i.4 -1044.9 1.4 -204.4 i.8 562.2 2.1 1296.4 2.5
1.800 -1718.0 1.6 -1217.86 1.6 -317.3 1.9 503 .1 2.2 1287.5, 2.5
2.000 -1904 .4 1.9 -1373.4 1.9 -417.5 2.1 453.4 2.3 1285.3 2.5
2.200 -2072.2 2.1 -1512.8 2.1 -504.8 2.2 413.8 2.4 1290.6 2.6
2.400 -2222.0 2.4 ~-1636. 1 2.3 -579.3 2.4 384 5 2.5 1304 .3 2.6
2.500 -2280.3 2.4 -1681.9 2.4 -611.7 2.5 373.8 2.5 1314.4 2.7
2.600 -2354.4 2.5 -1743.9 2.5 -640.9 2.5 365.8 2.6 1326.7 2.7
2.800 -2470.2 2.6 -1836.4 2.6 -689.8 2.7 358.0 2.7 1358.3 2.8
3.000 ~2569.9 2.7 -1914.3 2.7 -726. 1 2.8 361.0 2.8 1399.3 2.9
3.200 -2654.3 2.8 -1977.9 2.7 =750.1 2.9 375.0 2.9 1450.0 3.0
3.400 -2723.7 2.8 -2027.7 2.8 -761.7 3.0 399.9 3.0 1510.7 3.0
3.500 -2753.0 2.8 ~2047 .4 2.8 -763.0 3.0 416.6 3.1 1544 .8 3.1
3.600 -2778.8 2.8 -2063.8 2.8 ~761.2 3.1 436 .0 3.1 1681 .4 3.1
3.800 -2819.8 2.9 -2086.7 2.9 -748.6 3.2 483 .2 3.3 1662.4 3.3
4.000 -2847.2 3.0 -2096.5 3.0 -723.8 3.4 541.7 3.4 1753.8 3.5
4.200 -2861.0 3.1 -20983.3 3.1 -686.9 3.5 611.6 3.6 1855.8 3.7
4.400 -2861.6 3.3 -2077.3 3.3 -637.8 3.7 693 .1 3.9 1968.5 4.0
4.500 ~-2856.9 3.3 -2064.4 2.4 -608.6 3.7 738.2 4.0 2029.0 4.2
4.600 -2848.9 3.4 -2048.2 2.5 -576.3 3.8 786.2 4.1 2092.2 4.4
4.800 -2822.9 3.5 -2006.2 3.6 -502.3 4.0 891.3 4.5 2227.0 5.0
$.000 -2783.5 3.6 -1950.9 3.7 -415.5 4.2 1008.6 g.0 2373.1 5.7
5.200 ~2730.5 3.6 -1882.1 3.7 -315.5 4.5 1138 4 5.7 2530.8 6.7
5.400 ~2663.6 3.4 -1789.5 3.7 -202.1 5.0 1281.1 6.6 2700.3 8.0
5.500 -2624.8 3.4 -1752.9 3.7 -140.2 5.3 1357.3 7.2 2789.6 8.8
5.600 -2682.4 3.4 ~-1702.7 3.8 -74.8 5.7 1437.0 7.9 2881.9 9.6
5.800 -2486.3 3.6 -15981 .1 4.2 67.0 6.8 1606 .5 9.6 3076 12
6.000 ~2374.9 4.4 -1464 .1 5.2 223.7 8.4 1780 12 3282 14
6.200 396 1t 1988 15 3502 i8
6,148 -2282.4 5.6
6.168 -1345.4 €.6
6.216 410 i1
6.274 2066 16
6.341 3665 21
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SAT
SAT
SAT
SAT
SAT

TABLE 24 A (CONT.)

PARTIAL MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE,

L2 {(y/MOL)

70.000 DEG C

80.000 DEG C

90.000 DEG C

100.0C0 DEG C

110.000 DEG C

MOLALITY VALUE S.E VALUE S.E. VALJE S.E. VALUE 5.E. VALUE
©.000 Q.00 0.00 0.00 0.00 Q.00 .00 Q.00 Q.00 0.00
0.001 162.47 0.03 185.51 ©.04 211.26 0.04 239.90 0.05 271.67
0.002 225.79 0.06 257.96 ©.07 293.84 0.08 333.67 0.08 377.76
0.005 345.01 0.15 394 .68 0.16 449.83 0.18 510.79 0.20 578.08
©.010 469,81 0.27 538.3% 0.30 614.04 0.33 637 .31 0.38 788.80
0.020 630.60 0.49 724.49 0.54 827.45 0.59 939.86 0.68 1063.12
0.080 902.5 1.0 1043.3 1.1 1195.7 1.2 1350. 1 .4 1538.4
0.100 1147.2 1.6 1337.8 1.7 1541.0 1.8 1757 .6 2.1 1990.2
0.200 1407.8 2.3 1666.6 2.4 1938. 14 2.5 2223.0 2.9 2825.1
0.300 1556. 1 2.6 1867.5 2.8 219Q.9 2.8 2527 .14 3.2 2881.0
0.400 1654 .4 2.8 20111 3.0 2378.9 2.9 2758.9 3.4 3156.8
0.500 1724.8 2.9 2122.2 3.1 2530. 1 3.0 2949 .5 3.4 3387.0
©.600 1777.8 3.0 2212.9 3.2 2657.6 3.0 3113.6 3.3 3587.7
0.700 i819.3 3.0 2289.7 3.2 2769. 1 3.0 3259.3 3.3 3768.0
0.800 1852.8 3.0 2356.6 3.2 2868.9 2.8 3391.8 3.2 3933.3
0.900 1881.0 3.0 2416.5 3.3 2960. 1 2.8 3514 .2 3.2 4087 .2
1.000 1905.3 3.1 2471.2 3.3 3044.8 2.8 3628.9 3.2 4232.2
1.200 1947.0 3.0 2570.2 3.3 3200.6 2.8 3841.6 3.1 4502.6
1.400 1984 .3 3.0 2661.1 3.3 3344.7 2.8 4039.2 3.2 4754 .4
1.500 2002.8 3.0 2705.0 3.3 3414. 1 2.8 41342 3.2 4875.5
1.600 2021.5 3.0 2748.5 3.3 3482.3 2.0 4227 .4 3.3 4594 .1
1.800 2060.9 3.0 2835.6 3.3 3617.0 3.0 4410.3 3.4 5225.9
2.000 2104.5 3.0 2924 .4 3.4 a751.3 3.1 4530.5 3.6 5452.9
2.200 2153.6 3.1 3016.7 3.4 3887.0 3.3 4770.2 3.8 5677.5
2.400 2208.0 3.1 3113.6 3.5 4025.6 3.4 4951 .1 4.0 5801 .4
2.500 2238.3 3.2 3164 .1 3.6 4086.3 3.5 5042.3 4.2 6013.5
2.600 2274.5 3.2 3216.0 3.6 4168. 4 3.6 5134.3 4.3 6125.9
2.800 2341.7 3.3 3324.7 3.7 4318.5 3.7 5320.8 4.5 6352.3
3.000 2420.1 3.3 3440.2 3.8 4468.3 3.9 5611.3 4.6 €581.2
3.200 2507.0 3.4 3563.0 3.8 4627. 1 4.0 §706.5 4.7 6813.3
3.400 2602.7 3.4 3693.5 3.9 4792.3 4.0 5906.7 4.8 7049.0
3.800 2653.9 3.5 3761.7 3.9 4877.4 4.1 6008.9 4.8 7168.4
3.600 2707.4 3.5 3831.9. 3.8 4964.2 4.1 6112.3 4.8 7288.7
3.800 2821.5 3.6 3978.4 4.0 5143.1 4.1 6323.5 4.8 7532.5
4.000 2945.0 3.8 4133 .4 4.1 5329.0 4.1 6540.3 4.7 7780.4
4.200 3078. 1 4.0 4296.8 4.2 5522.1 4.1 6752.7 4.6 8032.3
4,400 3221.0 4.3 4468.8 4.4 5722.3 4.1 ©6920.6 4.5 8288.0
4.500 3286.1 4.5 4558.0 4.5 5825.Q 4.1 7106.6 4.4 8417.3
4.600 3373.8 4.7 4649 .4 4.7 5929.5 4.1 7223.8 4.3 8547 .4
4.800 3536.6 5.3 4838 .6 5.1 6143.8 4.2 7452.3 4.3 88Q9.8
5.000 3709.6 6.1 5036.5 5.8 8364.9 4.6 7705.6 4.4 9075.0
5.200 3882.9 7.2 5243.0 6.7 6592.6 5.4 7953.2 5.1 9342.2
5.400 4086 .5 8.6 5458.0 8.1 6826.7 6.8 8204.8 6.6 9611
5.500 4187.3 8.5 5568.7 9.1 6946. 1 7.8 8331.8 7.7 9745
5.600 4291 10 5682 10 7066.9 8.9 8459.9 8.0 2880
5.800 4505 13 5913 13 7313 12 8718 12 10148
6.000 4734 16 6154 16 7564 i6 8978 17 10418
6.200 4967 20 6402 20 7821 21 9240 2 10684
6.400 5214 24 6658 26 8081 27 9502 29 10947
6.500 8213 30 8633 33 11076
6.600 8754 38 11205
6.416 523% 25
6.498 8787 28
6.587 8328 33
6.680 9859 4
6.778 11431
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SAT
SAT
SAT
SAT
SAT

TABLE 24 B PARTIAL MOLAL RELATIVE ENTHALPY OF SODIUM CHLCRIDE,

L2 (J/MoL)

0.000 DEG C 6.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE 5.E. VALUE S.E.
0.000 Q.00 0.00 0.00 0.00 ©.00 0.C0 0.00 0.00 0.00 0.00
0. 100 129.5 1.3 165.60 0.89 198 .55 G.59 229.30 0.3¢ 258.71 0.28
0.200 104.8 2.3 164.7 1.6 217.9 1.0 2€6.44 0.68 311.68 0.48
0.300 59. 1 3.2 139.9 2.1 210.9 1.4 274 .74 0.91 333.42 0.65
0.400 3.9 3.9 104.0 2.6 191.3 1.7 2€9.0 A 339.83 ©.78
0.500 -56.6 4.6 61.5 3.1 164 . 1 2.0 2€4.8 .3 336.92 0.90
0.600 -120.3 5.1 14.9 3.4 131.8 2.2 2z4.9 .4 327.71 0.98
0.700 -186.2 5.7 -34.¢6 3.8 96.1 2.4 210.8 .6 313.9 1.1
0.800 -253.% 6.1 -86.2 4.1 57.8 2.6 1€3.9 1.7 296.7 1.1
0.900 -321.8 6.5 -139.3 4.3 17.58 2.8 ig4.6 1.8 276.8 1.2
1.000 -390.7 6.9 -193.6 4.6 ~-24.3 2.9 123.3 1.9 254 .7 .3
1.200 -529.6 7.6 -304.4 5.0 -111.3 3.2 £6.7 2.0 205.7 1.3
1.400 -669. 1 8.1 ~417 .1 5.3 -201.4 3.4 ~14.0 2.1 151.7 1.4
1.600 ~-808.3 8.6 -530.9 5.6 -293.5 3.5 -£€7.5 2.2 94 .4 1.5
1.800 -947.0 9.0 -645.0 5.8 ~386.8 3.7 -1€2.9 2.3 34.5 1.5
2.000 -1084.7 9.3 -759.3 6.0 -480.8 3.8 -239.7 2.3 -27.2 1.5
2.500 -1424.1 9.9 -1043.2 6.3 -717.3 3.8 -435.0 2.4 -186.6 1.5
3.000 ~-1755 10 -1323.0 6.5 -952.7 4.0 -632.0 2.4 -349.8 1.8
3.500 ~2077 10 -1597.2 6.6 -1186.3 4.0 -828.2 2.4 -514 .1 1.5
4.000 ~2391 11 -1865.0 6.6 -1413.8 4.0 -1022.3 2.3 -677.8 1.4
4,500 -2694 11 -2126.2 6.6 ~1637.6 4.0 -1213.2 2.3 ~839.7 1.4
5.000 ~2989 1 -2380.3 6.5 -1856.2 3.8 -1400.5 2.3 -999.0 1.4
6.000 ~3551 10 -2866.9 6.4 -2276.8 3.8 ~1762.1 2.2 -1308.2 1.3
7.000 -4077 10 -3324.3 6.3 -2673.3 3.7 -2104.7 2.2 -1602.3 1.4
8.000 -4567 10 ~-3752.4 6.2 -3045.6 3.7 -2427 .1 1.3 -1879.7 1.5
9.000 -5023 i0 -4151.4 6.2 -3393.3 3.7 -2728.5 1.4 -2139.2 1.7
10.000 -5446 1C -4521.4 6.1 -3716.1 3.8 -3008.6 2.5 -2380. 1 2.0
11.000 -5835 10 -4862.8 6.1 -4014 .1 3.9 -3266.9 2.7 -2602.1 2.2
12.000 -6192 10 -5176.2 6.2 -4287.5 4.0 -3503.5 3.0 -2804.7 2.5
13.000 ~-6518 10 -5461.9 6.4 -4536.4 4.2 -3718.4 3.2 -2987.7 2.7
14.000 -6813 i1 ~5720.4 6.6 -4761. 1 4.4 -3911.4 3.4 -3151.0 2.9
15.000 -7078 11 -5952.3 - 6.9 -4961.8 4.7 -4082.6 3.5 -3294.2 3.C
16.000 ~7314 11 -6158.0 7.3 -5138.7 5.0 -4232.0 3.7 -3417.2 3.0
17.000 ~-7521 12 -6337.8 7.8 -5291.8 5.3 ~4359.3 3.8 -3519.5 3.1
18.000 -7700 13 -6492 .1 8.4 -5421.3 5.6 -44¢64 .4 4.0 -3600.7 3.2
19.000 ~-7853 14 -6620.9 9.0 -5526.8 6.0 -4546.9 4.3 -3660. 1 3.3
20.000 ~-7978 14 -6724.3 9.6 -8608.3 6.4 ~4606.0 4.5 -3696.8 3.5
21.000 -8076 15 ~-6802 10 -5664.8 6.8 -4640.8 4.8 -3709.6 3.7
22.000 -8146 16 -~6853 11 -5695.3 7.1 -46850.0 5.0 ~3696.9 3.8
23.000 -8189 17 -6876 11 -5698.3 7.5 -4631.7 5.1 ~3656.6 3.9
24.000 -8202 19 ~6870 13 -5671.8 8.0 -4583.5 5.2 -3586.0 3.8
25.000 -8183 23 -6832 15 ~-5612.7 9.3 -4502. 1 5.8 -3481.5 3.9
26.000 -8130 28 ~6759 19 -5517 12 -4383.4 7.8 -3338.9 5.2
26.268 -8110 30
26.278 -6732 20
26.300 -5481 14
26.334 -4334.7 8.9
26.378 -3274 .1 6.2
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SAT
SAT
SAT
SAT
SAT

TABLE 24 B (CCNT.)

PARTIAL MOLAL RELATIVE ENTHALPY OF SOCIUM CHLORIDE,

t2 (J/MOL)

25.C00 DEG €

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE 5.E. VALUE S.E. VALUE S.E.
0.000 C.00 0.00 Q.00 Q.00 0.00 Q.00 0.00 0.00 0.00 0.00
0.100 287.52 0.28 316.34 0.25 375.96 0.28 440.58 0.33 512.03 Q.38
0.200 354.98 0.42 397 .44 0.44 483 .21 0.51 574.21 0.58 673.49 0.67
0.300 388.82 0.57 442 .44 C.59 548. 11 0.62 650.59 c.7¢ 780.99 Q.80
0.400 406.06 0.68 469 .59 0.71 584.%0 0.84 723.50 0.96 861.7 1.1
0.500 413.17 0.78 485 .81 ¢.81 627 .28 0.96 772.0 1.1 925.9 1.3
0.600 413.38 0.86 494.55 G.80 651.4 i1 810.6 1.2 978.8 1.4
0.700 408.58 0.93 497 .84 ©.98 669.3 1.2 841.9 1.3 1023.4 1.5
0.800 389.96 0.89 487 .0 1.0 682.2 1.2 857 .6 1.4 1061.6 1.7
0.900 388.4 1.0 492.8 1.1 691.4 1.3 828.9 1.5 1094 .7 i.8
1.000 374.4 1.1 486 .1 1.1 697.5 1.4 a06.7 1.6 1123.7 1.8
1.200 340.8 1.2 466 .3 1.2 702.3 1.5 933.7 1.7 1172.0 2.0
1.400 301.6 1.2 440.4 1.3 699.7 1.5 932.1 1.8 1210.3 2.1
1.600 268.5 1.2 410.0 1.3 691.6 1.6 964 .0 1.9 1241 .1 2.2
1.800 212.3 1.3 376.1 i.3 679.4 1.6 870.9 1.9 1266. 1 2.3
2.000 163.9 1.3 339.6 1.3 663.8 1.7 g73.9 2.0 1286.5 2.3
2.500 36.2 1.3 240.4 1.3 614 .4 1.7 968 .7 2.0 1322.3 2.4
3.000 -97.1 1.2 133.9 1.3 5556.1 1.7 850.9 2.0 1343.0 2.5
3.500 -233.0 1.2 23.6 t.3 488.7 1.7 825.0 2.0 1353.6 2.5
4.000 -369.5 1.1 -88.5 1.2 420.7 1.6 833.9 2.0 1357.3 2.5
4.500 -505.4 1.1 -200.89 1.2 349.7 .6 859.3 2.0 1356.2 2.5
5.000 -639.8 1.0 -312.7 1.1 277.8 1.6 822.¢6 2.0 1351.8 2.5
6.000 ~901.8 1.0 -531.8 1.1 134.7 1.6 746.4 2.0 1337.3 2.5
7.000 ~-1162.0 1A ~741.8 1.2 -4 .1 1.6 670.8 2.0 1320.0 2.5
8.000 -1388.4 1.3 -940.8 1.3 -135.7 1.7 589.1 2.1 1303.8 2.5
9.000 -1609.6 1.5 -1126.7 1.5 -258 .1 1.9 533.8 2.1 1291.5 2.5
10.000 -1814.7 1.8 -1298.5 1.8 -369.6 2.0 476.7 2.2 1285.5 2.5
11.000 -2003.0 2.0 -1455.4 2.0 -469.2 2.2 429.4 2.3 1287 .4 2.5
12,000 -2174.0 2.3 -1596.8 2.2 ~-555.9 2.3 393. ¢ 2.4 1298.8 2.6
13.000 -2327.2 2.5 -1721.9 2.4 -628.6 2.5 369.0 2.6 1321.1 2.7
14.000 -2462.3 2.6 -1830.2 2.6 -686.6 2.7 358.2 2.7 1355.7 2.8
15.000 -2578.8 2.7 -1921. 1 2.7 -729.0 2.8 361.9 2.8 1403.8 2.9
16 .000 -2676.4 2.8 -1984 . 1 2.7 -754.8 2.9 381.2 2.9 1467.0 3.0
17.000 -2754.3 2.8 -2048.3 2.8 ~763.0 3.0 417 .4 3.1 1546 .4 3.1
18.000 -2812.0 2.9 -2082.8 2.9 -752 .4 3.2 471.9 3.2 1643.7 3.2
19.000 -2848.5 3.0 -2086.7 3.0 -721.7 3.4 5461 3.8 1760.4 3.5

20.000 -2862.8 3.2 -2088.6 3.2 -669.3 3.6 641.9 3.7 1898.3 3.8

21.000 -2853.4 3.4 -2057.0 3.4 -583.4 3.8 761 .1 4.1 2059.2 4.3

22.000 -2818.5 3.6 -1999.7 3.6 -481.7 4.0 905.9 4.6 2245.4 5.1

23.000 -2755.8 3.6 -1914.4 3.7 -361.7 4.4 1079. 1 5.3 2459.2 6.2

24.000 -2662.3 3.4 -1798.0 3.7 -200.° 5.0 1283.6 5.6 .2703.3 8.0

25.000 -2534.5 3.4 -1646.8 4.0 -3.2 6.2 1523.0 3.7 2981 11

26.000 -2367.7 4.5 -1456. 1 5.3 233.5 8.5 1801 12 3295 15

27.000 3650 20

26.432 -2282.4 5.6

26.495 ~1345.4 6.6

26.647 410 1t

26.830 2066 15

27.039 3665 21
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TABLE 24 B (CONT.) PARTIAL MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, L2 (J/MOL)

70.020 DEG C 80.000 DEG C 80.000 DEG C 100.000 DEG C 110.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S€.E. VALUE S.E.
0.000 .00 0.00 0.00 0.00 0.00 0.0 0.00 ¢.00 0.00 Q.00
0.100 591.30 0.43 €78.87 0.48 775.06 0.52 880.35 ¢.60 995.76 0.78
0.200 782.54 .76 901.89 0.84 1031.80 0.90 1172.8 1.0 1326.4 1.3
0.300 912.2 1.0 i054.9 1.1 1209.2 1.2 1375.5 1.4 1555.9 1.8
0.400 1011.4 1.3 1173.2 1.4 1347.2 1.5 1534.0 1.7 1735.6 2.2
0.500 1091.7 1.4 1270.2 1.6 1461. 1 1.7 1665.2 1.9 1884 .8 2.6
0.600 1159.2 1.6 1352.4 1.8 1558.5 1.9 1777 .8 z.2 2013.2 2.9
0.700 12171 1.8 1424.0 1.9 1643.7 2.0 1876.8 z.3 2126.4 3.2
0.800 1267.8 1.8 1487 .3 2.1 171g.6 2.2 1965.4 2.5 2228.0 3.4
0.900 1312.7 2.0 1544.0Q 2.2 1788. 1 2.3 2045.8 .6 2320.3 3.6
1.000 1352.9 2.1 1595.3 2.3 1850.6 2.4 2118.4 2.8 2405.2 3.8
1.200 1422.2 2.3 1685.4 2.5 1961.4 2.6 2250.7 3.0 2557.4 4.1
1.400 1480.0 2.4 i762.6 2.6 2057.6 2.7 2365.8 3.1 2691.5 4.4
1.600 1628.3 2.6 1830.0 2.7 2142.9 2.8 2468 .7 3.2 2812.2 4.6
1.800 1671.8 2.8 1889.7 2.8 2249.5 2.8 2562.0 3.3 2922.2 4.8
2.000 1608.9 2.7 1943.3 2.8 2289.2 2.9 2647.7 3.3 3023.9 4.9
2.500 1684.3 2.9 2057.2 3.0 2440.9 3.0 2836.6 3.4 3250.2 5.2
3.000 1741.7 2.9 2150.5 3.1 2569.3 3.0 29¢8.7 3.4 3448 .1 5.4
3.500 1787. 1 3.0 2228.7 3.2 2681.7 3.0 3t44.9 3.3 3626.3 5.5
4.000 1824.0 3.0 2298.8 3.2 2782.6 3.0 3277.2 3.3 3790.2 5.6
4.500 1854.8 3.0 2360.6 3.2 2874.8 2.9 33€9.7 3.2 3943.3 5.7
5.000 1881.2 3.0 2416.8 3.3 2960.6 2.9 3514.9 3.2 4088 . 1 5.7
6.000 1925.4 3.1 2518.2 3.3 3118.5 2.9 3729.3 3.1 4359.7 5.8
7.000 1963.6 3.0 2610.8 3.3 3265.0 2.8 3929.9 3.1 4615 .1 5.9
8.000 2000.5 3.0 2699.7 3.3 3405.7 2.9 4122.8 3.2 4860.9 6.1
9.000 2038.3 3.0 2788 .6 3.3 3544.7 3.0 4312.3 3.3 5101.8 6.3
10.000 2082.4 3.0 2880.2 3.3 3684.9 3.1 4501.6 3.5 5341.2 6.5
11.000 2131.9 3.1 2976.9 3.4 3828.9 3.2 46£3.6 3.7 5582.0 6.7
12.000 2189.7 3.1 3080.7 3.5 3879.0 3.4 48¢0.6 4.0 -5826.7 6.9
13.000 2257.4 3.2 3193.4 2.6 4136.8 3.6 5084 .4 4.2 6077.3 7.2
14.000 2336.4 3.2 3316.6 3.7 4304.6 3.7 5307 .1 4.4 6335.7 7.4
15.000 2428.2 3.3 3451.9 3.8 4483.5 3.8 5520.2 4.6 6603.7 7.5
16.000 2534.4 3.4 3600.8 3.8 4675.3 4.0 57¢5.2 4.7 6882.7 7.6
17.000 2656.3 3.5 3764.8 3.9 4881 .4 4.1 6013.6 4.8 7173.9 7.6
18.000 2795.6 3.8 3945.5 4.0 5103.2 4.1 6276.6 4.8 7478.5 7.8
19.000 2953.7 3.8 4144 .2 4.1 5341.9 4.1 6585.2 4.7 7797.4 7.5
20.000 3132.4 4.1 4362.6 4.3 §598.C 4.1 6850.5 4.6 8131.2 7.5
21.000 3333.4 4.5 4602.0 4.6 5875.4 4.1 71€3.2 4.4 8480.2 7.5
22.000 3558.6 5.4 4863.9 5.2 6172.3 4.2 74€3.8 4.3 8844 .3 7.6
23.000 3810. 1 6.7 5150.0 6.2 6490.5 5.0 7842.5 4.7 9223 . 1 8.3
24.000 4089.9 8.5 5461.7 8.2 6830.8 6.8 8209.1 6.6 9615 10
25.000 4401 i2 5801 11 7194 10 85€3 1t 10020 14
26.000 4745 16 6168 16 7578 16 B9S2 17 10433 21
27.000 5125 23 6566 24 7988 24 8408 27 10853 31
28.000 98385 40 11274 46
SAT 27.272 5235 25
SAT 27.525 6787 28
SAT 27.795 8329 33
SAT 28.079 9869 41
SAT 28.373 11431 53
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SAT
SAT
SAT
SAT
SAT

TABLE 25 A INTEGRAL HEAT OF SOLUTION OF SODIUM CHLORIDE, HSOLN (J/MOL)
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.0CC Ti%

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE
©.000 8140.1 7.6 7082.7 4.9 6157.4 3.1 5317.0 2.0 45565.7
0.001 8180.8 7.5 7136.8 4.8 6205.0 3.1 5368.3 2.0 4610.8
0.002 8194.9 7.5 7152.7 4.8 6222.6 3.1 5387.6 2.0 4631.8
0.008 8218.6 7.4 7180.2 4.8 6253.9 3.0 5422.5 2.0 4670.3
0.010 8238.4 7.2 7205.2 4.6 6283.7 2.9 5456 .9 1.9 4708.0
©.020 8254.6 7.0 7230.0 4.5 6316.3 2.8 5496 .6 1.9 4755.5
0.050 8249.3 6.3 7245.6 4.0 6350.3 2.5 5547 .2 1.7 1821.2
©. 100 8189.8 5.5 7214.6 3.5 6344 .4 2.2 5563.3 1.5 4856.9
©.200 8022.0 4.8 7094 .7 2.9 6265.9 i.8 5520.9 1.3 4846.3
0.300 7836.4 4.1 6350.3 2.6 6157.3 1.7 5443 .4 1.2 4795.9
0. 400 7647.3 3.3 6798.3 2.5 6037.4 1.7 5351.5 1.2 4728.6
0.500 7453.0 3.8 6544 .1 2.5 5812.9 1.7 5252.9 1.2 4652.7
0.600 7273.4 3.7 6490.3 2.5 5786.7 1.7 5150.9 1.2 4572.0
0.700 7091.4 3.7 6338 .1 2.5 5660.6 1.7 5047 .6 1.2 4488.7
Q.800 €913.4 3.7 6188.3 2.5 5535.4 1.7 4944 .14 1.2 4404 .3
©.800 6739.7 3.7 6041.2 2.5 5411.9 1.7 4841 .2 1.2 4319.6
1.000 6570.3 3.7 5397.3 2.5 5290.3 1.7 4739.3 1.2 4235.1
1.200 6244.5 3.5 5518.9 2.5 5053.8 1.7 4539.9 1.2 4068.67
1.400 5935.7 3.5 5353.8 2.5 4827 .3 1.7 4347 .7 1.2 3907.00
1.500 5787.6 3.5 5226.2 2.5 4718.0 1.7 4254.95 1.2 3828.34
1.600 5643.4 3.5 5101.8 2.5 4611.2 1.7 4163 .4 1.2 3751.25
1.800 5366.9 3.7 4362.7 2.5 4405.5 1.7 3987.5 1.2 3602.02
2.000 5105.4 3.7 4536. 1 2.6 4210.0 1.8 3820.0 1.2 3459.61
2.200 4858.3 3.3 4421.6 2.6 4024 .7 1.8 3660.9 1.3 3324.1
2.400 4624.8 3.8 4218.6 2.6 3849 .1 1.8 3510.0 1.3 3195.5
2.500 4513. 1 3.3 4121.3 2.6 3764.8 1.8 3437.6 1.3 3133.8
2.600 4404 .4 3.8 4026.8 2.7 3683.0 1.8 3367 .1 1.3 3073.8
2.800 4196.4 3.9 3345.5 2.7 3526.0 1.9 3232 .1 1.4 2958.8
3.000 4000. 1 3.9 3574.5 2.7 3377.8 1.9 3104.7 1.4 2850.4
3.200 3815.0 3.9 3513. 1 2.7 3238.0 1.9 2984 .6 1.4 2748 .4
3.400 3640.5 4.0 3361.0 2.8 3106.4 2.0 2871.7 1.5 2652.6
3.500 3557. 1 4.0 3288.3 2.8 3043.5 2.0 2817.8 1.5 2607.0
3.600 3476 .1 4.0 3217.7 2.8 2982.5 2.0 2765.6 1.5 2563.0
3.800 3321.4 4.1 3083.0 2.8 2866. 1 2.0 2666 . 1 1.5 2479.2
4.000 3175.8 4.1 2956.3 2.9 2756.9 2.1 2573 .1 1.6 2401.2
4.200 3038.9 4.2 2837.4 2.9 2654.6 2.1 2486.3 1.6 2328.9
4.400 2910.4 4.3 2725.9 3.0 2559.0 2.2 2405.5. 1.6 2262.0
4.500 2849.2 4.3 2672.9 3.0 2513.7 2.2 2367.3 1.7 2230.6
4.600 2789.9 4.3 2621.6 3.1 2469.9 2.2 2330.6 1.7 2200.5
4.800 2677.0 4.4 2524 .2 3.1 2387.0 2.3 2261.4 1.7 2144 .2
5.000 2571.4 4.5 2433.4 3.2 2310.2 2.3 2197.8 1.8 2093.1
5.200 2472.8 4.7 2349.0 3.3 2239.3 2.4 2133.7 1.8 2047 .2
5.400 2381.1 4.3 2270.9 3.4 2174 .1 2.4 2086.9 1.9 2006 .2
%.500 2337.7 4.8 2234.2 3.4 2143.7 2.5 2062.5 1.9 1987.6
5.600 22985.9 4.9 2198.9 3.5 2114.86 2.5 2039.4 1.9 1870.3
5.800 22171 5.1 2132.8 3.6 2060.7 2.6 1997.2 1.9 1939.4
6.000 2144.5 5.3 2072.6 3.7 2012.3 2.6 1960.3 2.0 1913.4
6.096 2111.9 5.5

6.099 2044 .8 3.8

6.106 1688.9 2.7

6.117 1941 .4 2.0

6.131 1899.2
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SAT
SAT
SAT
SAT
SAT

TABLE 25 A (CONT.)

INTEGRAL HEAT OF SOLUTION OF SODIUM CHLORIDE,

HSOLN (J/MOL)

25.000 DEG C

30.000 DEG C

40.00C DEG C

50.000 DEG C

6.000 DEG C

MCLALITY VALUE S.E. VALUE $.E. VALUE S.E. "VALUE S.E. VALUE S.E.
¢.000 3858 .4 1.4 3210.6 I.4 2006. 1 1.7 822.2 3.0 -475.3 8.1
C.001 3817.5 1.4 3274 .1 1.4 2079.0 1.7 905.8 3.0 -379.2 8.1
¢.002 3940.3 1.4 3298.6 1.4 2107.4 1.7 938.8 3.0 -341.1 8.1
C.005 3982.5 1.3 3344.5 1.4 21614 1.7 1001.3 2.9 -268.2 8.1
C.010 4025.4 1.3 3391.8 1.4 2217.3 1.7 1067.4 2.9 -190.3 8.0
C.020 4078.4 t.3 3451. 1.3 2289.4 1.6 1153.6 2.9 -87.3 7.9
¢.050 4158.1 1.2 3544 .1 1.2 2408.8 1.5 1301.4 2.8 94 .6 7.7
¢. 100 4211.5 1.1 3614.0 i1 2508.9 1.4 1435.5 2.7 268.1 7.5
C.200 4229.26 0.99 3657.5 1.0 2601. 1 1.3 1575.2 2.6 465.4 7.1
¢.300 4202.97 0.96 3653.0 1.0 2635.8 1.3 1649. 1 2.6 584.7 6.8
C.400 4157.40 0.96 3626.94 0.99 2645.0 1.3 1692.3 2.5 667.0 6.6
C.500 4101.51 0.96 3589. 10 0.989 2639 .4 1.3 1717.8 2.5 727 .3 6.5
€.600 4039.64 0.96 3544.2 1.0 2624.6 1.3 1731.8 2.5 773.2 6.4
C.700 3974 .23 0.96 3484.8 .0 2603.8 1.3 1737.9 2.5 808.8 6.3
¢.800 3806.79 0.96 3442.62 0.99 2578.8 1.3 1738.4 2.5 837.0 6.2
¢.900 3838.29 0.96 3388.75 0.99 2550.8 1.3 1734.9 2.4 859.5 6.2
1.000 3769.42 0.96 3333.92 0.98 2521.0 1.3 1728.3 2.4 877.7 6.1
1.200 3632.34 0.95 3223.40 0.98 2487 .7 1.2 1708.8 2.4 904 .4 6.1
1.400 3498.05 0.94 3113.90 0.97 2392.4 1.2 1684.3 2.4 822.5 6.1
1.500 3432.41 0.93 3060.07 0.97 2359.6 1.2 1671.0 2.4 928.3 6.1
1.600 3367.93 0.93 3007.05 0.97 2327 .4 1.3 1657.3 2.4 935.0 6.0
1.800 3242.78 0.93 2903.83 0.98 2263. 1 1.3 1629.5 2.4 944 .2 6.0
2.000 3123.06 0.94 2804 .83 0.99 2201.2 1.3 1601.9 2.4 951.5 6.0
2.200 3009 .01 0.96 2710.4 1.0 21421 1.3 1575.3 2.4 958.0 6.0
2.400 2900.75 0.998 2620.8 1.0 2086.1 1.3 1550. 4 2.4 964.5 6.0
2.500 2848.8 1.0 2577.8 1.1 20%9.4 1.3 1538.7 2.4 967.9 6.0
2.600 2798.3 1.0 2536. 1 1.1 2033.5 1.4 1627.5 2.4 971.¢6 6.1
2.800 2701.6 1.1 2456.3 1.1 1984 .5 1.4 1507.C 2.5 979.8 6.1
3.000 2610.6 1.1 2381.8 1.2 1939.1 1.4 1489.1 2.5 989.4 6.1
2.200 2525.3 1.2 2311.¢ 1.2 1897.6 1.4 1474.0 2.5 1000.7 6.1
2.400 2445.4 1.2 2246.6 1.2 1859.9 1.5 i461.8 2.5 1014 .0 6.1
2.500 2407.6 1.2 2215.8 1.3 1842.5 1.5 1456.8 2.5 1021.5 6.1
£.800 2371.0 1.2 2186.5% 1.3 1826. 1 1.5 1452.6 2.5 1029.6 6.1
&.800 2301.9 1.3 2131 .1 1.3 1796.2 1.5 1446.7 2.5 1047 .4 6.1
4.000 2238.0 1.3 2080C.4 1.3 1770.2 1.8 1443.9 2.5 1067.8 6.1
4.200 2179.2 1.3 2034.4 1.3 1748.1 1.6 1444.5 2.5 1080.8 6.1
4.400 2125.4 1.3 1993 . 1 1.4 1730.0 1.6 1448.4 2.5 1116.6 6.1
4.500 2100.4 1.4 1874.1 1.4 1722.5 1.6 1451.7 2.5 1130.5 6.1
4.600 2076.6 1.4 1956.3 1.4 1715.9 1.6 1455.8 2.5 1145.2 6.1
4.800 2032.6 1.4 1924.0 1.4 1705.8 1.6 1466.7 2.5 1176.7 6.1
E.000 1993.5 1.4 1896.3 1.5 1699.7 1.6 1481.1 2.5 1211.3 6.1
£.200 1959 .1 1.5 1873 .1 1.5 1697 .7 1.7 1489.2 2.6 1248.0 6.2
£.400 1929.5 1.5 1854 .4 1.5 1699.7 1.7 1520.9 2.6 1289.8 6.2
£.500 1916.5 1.5 1846.8 1.5 1702.3 1.7 1533.2 2.6 1311.4 6.2
€.600 1904.7 1.5 1840.3 1.5 1705.9 1.7 1546.4 2.6 1333.9 6.2
€.800 1884.6 1.5 1830.7 1.6 1716.3 1.8 1575.7 2.7 1381.3 6.2
€.000 1869.3 1.6 1825.7 1.6 1731.0 i.8 1609.0 2.7 1432.2 6.3
€.200 1750. t 1.9 1646.2 2.9 1486.5 6.3
€.148 1861.2 1.6
€.168 1825.2 1.6
€.216 1751.8 1.9
€.274 1661.0 2.9
€.341 ‘527.0 6.4
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TABLE 25 A (CONT.) INTEGRAL HEAT OF SOLU"ION OF SODIUM CHLORIDE, HSOLN {(J/MOL}

494

3

70.000 DEG C 80.00C DEG C 80.000 DEG C 100.000 DEG C 110.000 DEE ¢
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE s
0.000 -2044 20 -4075 43 -6797 82 -10480 140 -15460 210
C.Q01 -1934 20 -3948 43 -6650 82 -10310 140 -15260 230
©.002 - 1890 20 -3897 43 -6590 82 -10240 140 -15180 240
0.005 -1804 20 -3796 43 -6470 81 -10100 140 -15010 24¢C
0.010 -1712 20 -3685 42 ~6337 81 -82340 140 -14800 230
0.C20 -1588 20 -3534 42 -6149 80 -9700 140 ~-14510 230
0.C50 -1362 i9 -3248 41 -578% 78 -9230 140 -13890 230
0. 100 -1137 18 -2953 39 -5389 75 ~-8700 130 -13170 220
0.z00 -863 17 ~-2573 a7 -486" 71 -7360 130 -12140 230
0.300 ~-684 17 -2312 35 ~-4482 68 -7410 120 -11370 200
0.400 -552 16 -2108 34 -4181 66 -6970 120 -10730 180
C.5C0 ~-447 i6 -1944 33 -393¢ 64 -8600 110 ~-10200 180
G. 600 -361 i5 -1803 33 -371:2 63 -8280 110 -8730 190
0.700 -289 15 - 1681 32 -352:¢ 62 -5990 110 -9310 180
0.800 -226 15 -1574 32 -335¢ 61 -5740 110 -8930 180
©.800 -172 15 -1478 31 -31g¢ 61 -5500 110 -8590 180
1.C00 -124 15 -1391 31 -305¢ €0 -5290 110 -8280 180
1.200 -42 14 ~-1238 31 -2811 60 -4910 110 -7720 180
1.400 25 14 -1107 31 ~2B8E 60 -4580 110 -7230 180
1.800 55 14 ~-1047 a3t -248€ 60 -4430 110 -7010C 180
1.600 841 14 -99+4 3t ~-24032 60 -4280 110 -8800 180
1.800 135 14 -887 31 -2231 60 -4020 110 -6420 180
2.000 182 14 -792 31 -2073 60 -3780 110 -6070 180
2.200 225 14 -703 31 -1827 60 ~3560 {10 ~5750 180
2.400 267 14 -620 31 -179C 60 -3360 110 ~5450 180
2.500 287 14 -580 31 -172% &0 -3260 110 -5320 180
2.600 307 15 -540 31 -1662 60 -3170 t1c -5180 180
2.800 347 15 -464 31 -1539 61 ~2980 110 -4830 180
3.000 386 15 -389 31 -14214 61 -2810 110 -4680 180
3.200 426 i5 -316 31 -1308 61 -2650 110 -4450 180
3.400 467 1S -244 32 -1198 61 ~-2490 110 -4240 180
3.500 488 15 -208 32 -1144 61 -2410 110 -4130 180
3.600 509 15 -172 32 -1090 61 -2340 110 -4030 180
3.800 652 iS5 - 100 32 ~985 62 -2180 110 -3830 180
4.000 597 15 -28 32 -881 62 -2050 110 -3640 180
4.200 643 15 a5 32 -778 62 -1910 110 -3460 180
4 .400 692 15 118 32 -676 62 -1780 110 -3280 180
4,500 717 15 155 32 -626 62 -1710 110 -3200 180
4.600 742 15 182 32 -575 62 -1640 110 -3110 180
4.800 795 15 268 32 -474 62 ~1510 110 -2950 120
5.000 850 15 344 32 ~374 62 -1390 110 -2790 190
5.200 208 15 422 32 -274 62 -1260 110 -2640 190
5.400 967 15 502 32 -173 62 ~1:40 110 -2480 180
5.500 998 15 542 32 -123 63 -1080 110 ~-2410 190
5.600 1030 15 583 32 -72 63 -1020C 110 -2340 190
5.800 1095 15 666 32 29 63 -900 110 ~-2200 190
6.000 1163 15 750 32 130 63 -780 110 -2060 180
6.200 1234 185 837 32 232 63 -660 110 -1830 180
6.400 1307 15 925 32 334 €3 -540 110 -1800 190
6.500 385 63 -490 110 -1740 180
8.600 -430 110 -1670 180
SAT 6.416 1313 i5
SAT 6.498 969 32
SAT &.587 429 63
SAT 6.680 -380 110
SAT 6.778 -1570 190
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SAT
SAT
SAT
SAT
SAT

TABLE 25 B INTEGRAL HEAT OF SOLUTION OF SODIUM CHLORIDE, HSOLN (J/MOL)
0.000 DEG C 5.00C DEG C 10.000 DEG C 15.C0C DEG C 20.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 8140. 1 7.6 7082.7 4.9 6157 .4 3.1 5317.0 2.0 £55%.7 i.5
0.100 8251.7 7.0 7224.8 4.5 6309.0 2.9 5487.4 1.9 2744 .6 1.4
9.200 8257.8 6.6 7243.¢6 4.2 6339.3 2.7 5528. 1 1.8 4784, 7 1.3
0.300 8248.2 6.3 7245.3 4.0 6350.9 2.5 5548.5 1.7 4823.2 1.3
0.400 8231.0 6.0 7238.6 3.8 6353.2 2.4 5658.9 1.6 4840.8 1.2
0.500 8208.56 5.7 7226.8 3.8 6349.9 2.3 5563. 1 1.8 4851.6 1.2
0.600 8184.9 5.5 7211.5 3.4 6342.8 2.2 5563.0 1.5 4857.8 1.2
©.700 8168.3 5.2 7193.8 3.3 6332.8 2.1 5559.8 1.4 4860.5 1.1
0.800 8130.1 5.1 7174.2 3.2 6320.6 2.0 5554, 1 1.4 4860.6 1.1
0.900 8100.7 4.9 7153. 1 3.1 6306 .8 2.0 554€.6 1.4 4858.6 1.1
1.000 8070.4 4.8 7130.9 3.0 6281.6 1.9 5537.5 1.3 4854.8 1.1
1.200 8007.8 4.5 7083.9 2.9 6258. 1 1.8 5515.7 1.3 4843 .3 1.0
1.400 7943.2 4.3 7034.2 2.7 6221.3 1.8 5490.2 1.2 4827.86 1.0
1.600 7877 .4 4.2 6982.7 2.7 6i182.2 1.7 5461.89 1.2 4808.8 1.0
1.800 7810.7 4.1 6928.9 2.6 6141.4 1.7 5431.5 1.2 4787.5 1.0
2.000 7743 .4 4.0 6876.0 2.6 6099.2 1.7 539¢.4 1.2 4764.3 1.0
2.500 7574 .1 3.8 6738.6 2.5 5989.5 1.7 5313.9 1.2 4700.0 1.0
3.000 7404 .5 3.8 6599 . 1 2.5 5876. 1 .7 5223.4 1.2 4629.5 1.0
3.500 7235.6 3.7 6458.7 2.5 5760.7 1.7 5128.7 1.2 4555.0 1.0
4.000 7068. 1 3.7 6318.5 2.5 5644.3 1.7 5034.2 1.2 4477.8 1.0
4.500 6902 .4 3.7 6179.0 2.5 5527 .6 1.7 4937.6 1.2 4398.0 1.0
5.000 6738.8 3.7 6C40.4 2.5 5411.2 1.7 4840¢.6 i.2 4319. 14 1.0
6.000 6418.0 3.6 5767.4 2.5 5180. 1 1.7 4646.6 1.2 4157.9 1.0
7.000 6106.7 3.6 5600.8 2.5 4953.0 1.7 4454.5 1.2 3956.94 0.99
8.000 5805.3 3.6 5241.5 2.5 4731.1 1.7 4285.7 1.2 3837.78 c.o8
9.000 5513.9 3.7 4989.9 2.5 4515.0 1.7 4081.2 1.2 3681.57 0.98
10.000 5232.7 3.7 4746.5 2.6 4305.3 1.7 3901.7 1.2 3529. 10 0.99
11.000 4961.8 3.7 4511.5 2.6 4102.4 1.8 3727.6 1.2 3381.0 1.0
12.000 4701.2 3.8 4285 . 1 2.6 3906.6 1.8 3559.4 1.8 3237.7 1.0
13.000 4451.0 3.8 4067 .3 2.7 3718. 1 i.8 3397.3 1.8 3089.5 1.1
14.000 4211.1 3.9 3858.4 2.7 3537 .1 t.9 3241.7 1.4 2966.9 1.1
15.000 3881.5 3.9 3658.3 2.7 3363.8 1.9 3092.6 1.4 2840.1 1.2
16.000 3762.3 3.9 3467 . 1 2.8 3198.2 1.9 2850.5 1.8 2719.4 1.2
17.000 3553.3 4.0 3285.0 2.8 3040.6 2.0 2815.3 1.5 2605.0 1.3
18.000 3354.6 4.0 31ti.9 2.8 2891.1 2.0 2687.4 1.5 2497 1 1.3
13.000 3166.2 4.1 2948.0 2.9 2749.7 2.1 2567.0 1.6 2396.1 1.4
20.000 2988. 1 4.2 27983.2 3.0 2616.7 2.1 2454.2 i.6 2302.2 1.4
21.000 2820.2 4.3 2647.8 3.1 2482.3 2.2 2349.4 1.7 2215.8 1.4
22.000 2662.8 4.4 2512.0 3.2 2376.6 2.3 2252.8 1.7 2137.3 1.8
23.000 2515.8 4.6 2385.8 3.3 2270.1 2.4 2164.9 1.8 2067.0 1.8
24.000 2379.6 4.8 2268.7 3.4 2173.1 2.4 2086.0 1.9 2005.6 1.6
25.000 2254.3 5.0 2163.9 3.5 2086.0 2.5 2016.9 1.9 1963.7 1.6
26.000 2140.4 5.3 2C69.2 3.7 2009.6 2.6 1958.2 2.0 fgt2.1 i.6
26.268 2111.9 5.5
26.278 2¢44.8 3.8
25.300 1988.9 2.7
25.334 ig4i.t 2.0
25.378 1899.2 1.7
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TABLE 25 B (CONT.) INTEGRAL HEAT OF SOLUTION OF SODIUM CHLORTDE, HSOLN (J/MOL)
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25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C
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WEIGHT % VALUE S.E. YALUE S.k VALUE S.E. VALUE S.E. VALUE S.E.
0.000 3858 .4 1.4 3210.6 i.4 2006 . 1 1.7 822.2 3.0 -475.3 8.1
0. 100 4065.7 1.3 3436.7 1.3 2271.8 1.6 1132.5 2.9 -112.7 8.0
0.200 4124.8 1.2 3504 .4 1.3 2356 .6 1.8 1236.0 2.8 13.1 7.8
©.300 4160.7 1.2 3547.2 1.2 2412.9 1.5 1306.8 2.8 101.4 7.7
0©.400 4184 .8 1.1 3577 .4 1.2 2454.9 1.5 1361. 1 2.7 170.6 7.6
0.500 4201.6 1.4 3588.9 i 2487.8 i.4 1405. 1 2.7 227.9 7.5
6.600 4213.4 1.1 3616.8 1.1 2514.¢6 1.4 1442.0 2.7 276.9 7.4
©.700 4221.5 1.0 3629.8 1.1 2536.7 i.4 1473.5 2.7 319.7 7.4
0.800 4226.7 1.0 3639.7 1.1 2555.2 1.4 1501.0 2.7 357.6 7.3
0.900 4228.6 i.0 3647 .1 t.0 2570.9 1.3 1525.0 2.6 391.7 7.2
1.000 4230.7 1.0 3652.5 1.0 2584 .2 1.3 1546.4 2.6 422.6 7.2
1.200 4228 .27 0.98 3658.4 1.0 2605.2 1.3 1582.6 2.6 476.7 7.1
1.400 4221.28 0.97 3659.2 1.0 2620.4 1.3 1612 . 1 2.6 522.8 7.0
1.600 4210.81 0.96 3656.3 1.0 2631.1 1.3 1635.3 2.6 562.7 6.9
1.800 4197 .62 0.96 3650.4 1.0 2638 .4 1.3 1656.4 2.6 597.7 6.8
2.000 4182 .24 0.96 3642.08 0.93 2642.7 1.3 1673.2 2.5 628.6 6.7
2.500 4136.67 0.96 3613.36 C.99 2644 .2 1.3 1703.9 2.5 692.5 6.6
3.000 4083.93 0.96 3576.6 1.0 2635.9 1.3 1722.9 2.5 742.0 6.5
3.500 4026 .39 0.96 3534.3 1.0 2620.8 1.3 1733.¢6 2.5 781.2 6.4
4.000 3965.59 0.96 3488.2 1.0 2600.8 1.3 1738.3 2.5 812.8 6.3
4.500 3902.52 0.96 3438.28 0.99 2577 .1 1.3 1738.3 2.5 838.6 6.2
5.000 3837.90 0.96 3388.44 0.99 2550.7 1.3 1734.8 2.4 859.6 6.2
6.000 3706 .02 0.95 3283.00 0.98 2492.3 i.2 1720.2 2.4 891.4 6.1
7.000 3572.87 0.94 3175.03 C.88 2429. 1 1.2 1688.5 2.4 913.2 6.1
8.000 3440.29 0.93 3066.55 0.97 2363.6 1.2 1672.7 2.4 928.5 6.1
3.000 3309.54 0.93 2958.94 0.97 2297.3 1.3 1644 .5 2.4 839.6 6.0
10.000 3181.51 0.94 2853. 18 c.98 2231.5 1.3 1615.4 2.4 948. 1 6.0
11.000 3056.89 0.85 2750.0 1.0 2166.9 1.3 1586.4 2.4 955.3 6.0
12.000 2936.22 0.98 2650. 1 1.0 2104 .4 1.3 1558.5 2.4 962.3 6.0
13.000 2818.9 1.0 2553.89 1.1 2044 .6 1.4 1532.3 2.4 870.0 6.1
14.000 2708.4 1.1 2461.9 1.1 1887.9 1.4 1503 .4 2.4 979.1 6.1
15.C00 2602.0 1.1 2374 .4 1.2 1934.9 1.4 1487.5 2.5 990.4 g.1
16.000 2501.1 1.2 2281.9 1.2 1886.0 1.5 1470.0 2.8 1004 .4 6.1
17 .000 2405.9 1.2 2214.5 1.3 1841.7 1.5 1455.6 2.5 1021.9 6.1
18.000 2316.7 1.3 2142.9 1.3 1802 .4 1.5 1447 .7 2.5 1043.3 6.1
19.000 2233.8 1.3 2077 . 4 1.3 1768.5 1.5 1443.9 2.5 1069.3 6.1
20.000 2157.7 1.3 2017.8 1.4 1740.6 1.6 1445 .86 2.5 1100.5 6.1
21.000 2088.7 1.4 1965.3 1.4 1749.2 1.6 1453.6 2.5 1137.5 6.1
22.000 2027.2 1.4 1920.2 1.4 1704.8 1.6 1468 .4 2.5 t181. 1 6.1
23.000 1973.8 1.5 1882.9 1.8 1698 . 1 1.7 1490.7 2.8 1231.8 6.2
24 .000 1929.0 1.5 1854 . 1 1.5 1699.8 1.7 1521.3 2.6 1280.5 6.2
25.000 1893.7 1.5 1834.7 1.6 1710.8 i.8 1561.1 2.6 1358. 1 6.2
26.000 1868.6 1.6 1825.6 1.6 1732.0 i.8 1611.1 2.7 1435.3 6.3
27 .000 1523.4 6.4
SAT 26.432 1861.2 1.6
SAT 26.495 1825.2 1.6
SAT 26.647 1751.8 1.9
SAT 26.830 1661.0 2.9
SAT 27.039 1527.0 6.4
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TABLE 25 B (CONT.) INTEGRAL HEAY OF 3SO0LUTION OF SODIUM CHLORIDE, HSOLN (y/mMaL)

70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALJE S.E. VALUE S.E.
0.000 ~2044 20 -4075% 43 ~6797 82 -10480 140 -15460 240
0.100 -1619 20 -3572 42 -6197 8¢ -8760 140 -14580 230
0.200 -1464 i8 -3380 41 -5954 79 -9450 140 -14180 230
0.300 -1363 19 -3238 41 ~5770 78 -9210 140 -13860 230
0.400 -1265 19 -3123 40 -5618 77 9010 140 -13590 220
0.500 -1180 19 -3024 40 -5486 76 ~-8830 130 -133%0 220
0.600 -1125 18 -2937 39 -5368 75 -8670 130 -13130 220
0.700 -1067 18 -2858 39 -5260 74 -8520 130 -12920 220
0.800 -1015 i8 -2787 38 -5162 73 ~8380 130 ~12730 210
0.800 -968 18 -2721 38 -5070 73 -8250 130 -12550 210
1.000 -925 18 -2660 37 -4984 72 -8130 130 -12390 210
1.200 -847 17 -2550 37 -4827 71 -7910 120 -12070 210
1.400 -779 17 -2451 36 -4685 68 -7710 120 -11780 200
1.600 -719 17 -2363 36 -4556 68 -7520 120 -11520 200
1.800 ~664 17 -2281 35 -4437 68 -7350 120 -11270 200
2.000 -615 16 -2207 35 -4326 67 -7190 120 -11040 200
2.500 -508 16 -2042 33 -4079 65 -6820 120 ~10520 190
3.000 -420 16 -1800C 33 -3863 64 -6500 110 -10050 120
3.500 ~-345 15 -1777 32 -3672 63 ~6220 110 ~9640 180
4.000 -280 15 -1687 32 -3500 62 -5960 110 -9260 180
4.500 -223 15 -1568 32 -3343 61 -5720 110 -8910 180
5.000 -172 15 -1477 31 -3198 61 -5500 110 -8590 180
6.000 -84 15 -1317 31 -2940 60 -5110 110 -8010 180
7.000 -1 14 -1178 3t -2712 60 -4780 110 -7500 180
8.000 52 14 -1054 31 -2508 60 -4450 110 -7040 180
9.000 108 14 -842 3t -2321 60 -4160 110 -6620 180

10.000 159 14 -838 31 -2149 60 -3800 110 -6240 180

11.000 207 14 ~740 31 -1988 60 -3660 110 ~-5880 180

12.000 253 14 -647 31 ~-1835 60 -3430 110 -§550 180

13.000 298 18 -557 31 -1689 60 -3210 110 -5240 180

14 .000 344 15 -469 31 -1548 61 ~3000 {10 -4940 180

15.000 390 15 ~-382 31 -1410 61 -2800 110 -4660 180

16.000 438 15 -284 31 -1278 61 -2600 110 -4390 180

17.000 489 15 ~206 32 -1141 61 -2410 110 ~4130 180

18.000 542 15 -116 32 -1008 62 -2230 110 -3870 180

19.000 600 15 -23 32 -874 62 -2040 110 -3630 180

20.000 662 15 73 32 -738 62 - 1860 110 -3390 180

21.000 729 15 173 32 -601 62 -1680 110 -3160 180

22.000 802 15 278 32 -461 62 - 1500 110 ~2930 190

23.000 882 15 387 32 -318 62 -1320 110 -2700 190

24.000 969 15 503 32 -171 63 -1140 110 -2480 190

25.000 1063 15 626 32 -20 63 -950 110 -2270 180

26.000 1167 15 756 32 136 63 -770 110 -2050 190

27.000 1280 15 883 32 287 63 -590 110 -1840 190

28.000 -400 110 -1640 180

SAT 27.272 1313 15

SAT 27.525 969 32

SAT 27.795 429 63

SAT 28.079 -380 110

SAT 28.373 -1570 190
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SAT
SAT
SAT
SAT
SAT

TABLE 26 A SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION, (J/KG.K)}
0.000 DEG C 5.000 DEG C 10.00C DEG C 15.000 DEG C 20.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 4219 .48 0.00 4203.78 0.00 4193.4% 0.00 4186.79 0.00 4182 .62 0.00
©.001 4218.23 0.00 4203.54 0.00 4193.21 0.00 418¢.55 0.00 4182.38 0.00
¢.002 4218.99 0.00 4233.30 0.0C 4192.97 .00 4186.31 ©.00 4182 .14 0.00
0.00S 4218.26 0.00 4202.58 0.00 4192 .25 0.00 4185.69 G.00 4181.42 C.00
0.010 4217.05 0.01 4201.37 0.01 4181.05 0.00 4184.39 ©.00 4180.22 C.00
0.020 4214 .63 0.02 4138.96 2.01 4188.64 0.C1 4181.89 0.00 4177 .82 .00
0.050 4207 .38 0.04 4181.74 0.02 4181.44 0.02 4174.80 0.01 4170.64 0.01
Q. 100 4195.38 0.07 4179.78 0.04 4169.5C 0.03 4162.88 0.02 4158.73 0.01
¢.200 4171.56 0.12 4156.05 0.08 4145.83 0.04 413¢9.25 0.03 4135.12 G.02
0.300 4148 .02 0.17 4132 .53 2.10 4122.43 0.06 411%.88 ©.03 4111.78 0.02
Q.400 4124.74 0.21 4108.40 0.12 4099.30 0.07 4082.79 ©.04 4088.71 0.03
¢.500 4101.73 0.24 4086.47 J2.15 4076.43 0.08 406¢£.95 0.05 4065.90 0.04
¢.600 4078.98 0.28 4033 .80 2.17 4053 .82 0.10 4047.38 0.06 4043.34 0.04
¢.700 4056 .48 0.32 4041.39 2.19 4031.46 0.12 4025.06 0.08 4021.04 0.05
C.800 4034 .23 0.35 4019.23 2.21 4009 .35 G.13 4002.98 .09 3998.99 Q.06
0.900 4012.24 0.38 3897.31 J2.23 3987 .49 0. 14 3981. 16 0.10 3977.19 0.07
1.000 39890.48 0.42 3975.64 D.25 3965.87 0.186 395¢.57 O. 11 1955.62 0.07
1.200 3947.68 0.48 3933.00 0.29 3923.34 C.18 3917.10 ©.13 3913.20 C.09
1.400 3905.81 0.55 3831.28 D.33 3881.72 0.21 3875.56 0.15 3871.69 Q.10
1.500 3885 .21 0.58 3870.76 5.35 3861.25 0.23 3855. 12 O. 186 3851.27 O. 11
1.600 3864 .83 0.62 3850.46 0.37 3841.00 0.24 3834.89 .17 3831.07 c.12
1.800 3824.72 0.69 3810.50 0.41 3801.13 0.27 3795.08 0.19 3791.31 ©.13
2.000 3785.45 0.76 3771.37 0.46 3762. 10 0.30 3756. 13 0.21 3752.38 0. 15
2.200 3746 .99 0.83 3733.06 D.50 3723.88 0.33 3717.97 0.23 3714.26 0.17
2.400 3709.32 0.91 3695.53 0.55% 3686 .45 ©.386 368C.59 0.25 3676.92 0. 18
2.500 3690.78 0.94 3677.05 0.57 3668.01 0.37 3662. 19 0.26 3658.54 0.18
2.600 3672.42 0.98 3658.76 0.60 3649.77 C.39 3643.97 0.27 3640.34 0.20
2.800 3636.3 1.1 3622.73 D.64 3613.83 0.42 3608.09 C.28 3604 .49 0.21
3.000 3600.8 1.1 3587 .42 0.69 3578.60 0.45 3572.92 0.31 3569.36 0.23
3.200 3566. 1 1.2 3552.80 0.74 3544 .07 ©.48 3538.44 0.33 3534 .91 Q.24
3.400 3532.0 1.3 3518.86 0.78 3510.21 0.50 3504.64 0.35 3501. 14 ©.26
3.500 3515.2 1.3 3502.14 0.80 3493 .53 0.52 3487.98 0.36 3484 .50 0.26
3.600 3498.6 1.4 3485 .57 0.83 3477.04 0.53 3471.48 ©.37 3468 .02 0.27
2.800 3465.8 1.4 3452.92 0.87 3444 .44 0.56 3438.97 0.39 3435 .54 0.293
4.000 3433.7 1.5 3420.89 0.92 3412.49 C.60 3407.06 0.42 3403.67 0.31
4.200 3402.1 1.6 3389.46 0.97 3381.13 Q.63 3375.76 0.44 3372.40 0.33
4.400 3371.2 1.6 3358.6 1.0 3350.36 0.66 3345.04 0.47 3341.714 ©.35
4.500 3355.9 1.7 3343.4 1.0 3335. 19 C.68 3329.88 0.48 2326.57 C.36
4.600 3340.8 1.7 3328.3 1.1 3320.16 0.70 3314.89 0.50 £311.58 0.37
4.800 3310.9 1.8 3288.6 .1 3290.51 0.74 3285.28 ©.53 282.0t 0.39
5.000 3281.6 1.9 3269.4 1.2 3261.40 ©.78 3256.21 ©.56 $252.97 C.42
5.200 3252.9 2.0 3240.8 1.2 3232.80 C.83 3227.67 0.5¢9 3224 .45 0.44
5.400 3224.6 2.0 32i2.6 1.3 3204.72 0.87 31989.63 0.63 2186.44 - 0.47
5.500 3210.7 2.1 3198.7 1.3 3190.86 0.90 3185.79 0.65% $182.62 0.48
5.600 3196.8 2.1 3185.0 1.4 3177 .13 0.93 3172.08 0.66 3168.92 O.49
5.800 3169.6 2.3 3157.8 1.5 3150.02 Q.99 3145.01 Q.71 3141.88 0.52
6.000 3142.8 2.4 3131. 4 1.6 3123.4 1.1 3118 42 0.76 2115.31 O.56
6.096 3130.1 2.5
6.089 3118.0 1.6
6.106 3109.4 1.1
6.117 3103. 11 0.80
6.131 3098.21 0.69
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TABLE 26 A (CONT.)

SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION,

{J/KG.K)

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG ¢

60.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
.000 4180.13 0.00 4178 .82 0.00 4178 .49 0.00 418C.26 0.00 4183.65 0.00
.00t 4179.89 0.00 4178.58 0.00 4178 2% 0.00 4180.02 0.00 4183.41 0.00
.002 4179.65 0.00 4178 .34 0.00 4178.01 0.00 4179.78 0.00 4183.17 0.00
. 005 4178.93 0.00 4177.62 Q.00 4177.29 Q.00 4179.06 Q.00 4182 .45 Q.00
.010 4177.73 0.00 4176.42 0.00 4176.09 0.00 4177 .86 0.00 4181.25 0.00
. 020 4175.34 0.00 4174 .02 ¢.00 4173 .68 0.00 4175 .46 0.00 4178 .85 0.00
.050 4168 .16 0.00 4166 .85 0.00 4166.52 .00 4168.29 0.0} 4171.67 0.01
. 100 4156.26 0.01 4154 .95 0.0t 4154.63 0.01 4156.39 0.01 4159.76 0.01
.200 4132.66 0.01 4131.36 0.01 4131.04 Q.02 4132.79 0.02 4136.14 0.02
.300 4109.34 0.02 4108 .04 G.02 4107.72 C.02 4109 .46 0.02 4142.79 0.03
.400 4086.28 0.02 4084 .99 ¢.02 4084.67 0.03 4086 .40 0.03 4089.72 0.04
.500 4063.48 0.03 4062.20 ¢.02 4061.88 0.03 4063 .60 0.04 4066 .90 0.04
.800 4040.94 0.03 4038.67 ¢.03 4038.35 0.04 4011.06 0.04 4044 .34 0.05
.700 4018.66 0.04 4017.39 0.04 4017.08 0.05 4018.78 0.05 4022.04 0.05
. 800 3996.62 0.04 3995.36 0.04 3995.05 0.05 3996.74 0.06 3999.98 0.06
.900 3974 .83 0.05 3973.57 0.05 3973.26 0.06 3974 .95 0.06 3978 .17 0.06
.00 38563.27 0.05 3952.03 ¢.05 3951.72 C.07 3953.39 0.Q7 3956.60 0.07
. 200 3910.87 0.06 3902 .64 0.086 3202.34 0.08 3910.99 0.08 3914 .16 0.08
.400 3869.39 0.07 3868.17 0.07 3867.87 0.09 3869 .51 0.08 3872.65 0.09
.500 3848.99 0.08 3847.77 Q.07 3847 .47 0.09 3849.10 0.0 3852.22 0.10
. 600 3828.80 0.09 3827.59 0.08 3827.29 0. 10 3828 .91 0.10 3832.02 0.10Q
.800 3789.06 0.10 3787.87 ¢.09 3787.57 O. 11 3789.17 0.1 3792.25 O. 11
.000 3750.15 o.11 3748.97 0. 10 3748.68 0.12 3750.27 0.2 3753.31 0.12
.200 3712.06 Q.13 3710.89 Q. 11 3716.60 0.13 3712 .17 0.13 3715.18 0.13
.400 3674.74 0.14 3673.58 ¢.12 3673.28 0.14 3674.85 0.4 3677.83 0.14
.500 3656.36 0.14 3655.21 Q.13 3654.93 0.15 3656 .47 0.5 3659.44 0.14
.600 3638.18 0.18 3637.03 0.13 3636.75 0.15 3638.29 0.5 3641 .24 0.15
.800 3602.35 0.16 3601.22 Q.14 3600.93 0.16 3602 .46 0.6 3605.38 0.16
. 000 3567.24 0.17 3566.11 ¢.15 3565.83 0.18 3567.34 0.7 3570.24 0.17
.200 3532.81 0.18 3531.70 .16 3531.42 0.19 3532.92 0.°8 3535.78 0.18
. 400 34199.06 0.20 3497 .98 0.18 3497.69 0.20 3499 .17 0.9 3502.01 0.19
500 3482 .43 0.20 3481.34 0.18 3481.086 0.20 3482.54 0.2 3485.36 0.19
.600 3465.96 0.21 3464.87 ¢.19 3464.60 0.21 3466 .07 0.20 3468 .88 0.20
8Q0 3433.50 0.22 3432.42 0.20 3432.15 0.22 3433 .60 o. 21 3436.39 0.21
000 3401.65 0.24 3400.58 0.21 3400.31 0.23 3401.75 0.2 3404 .51 0.22
200 3370.39 0.25 3369.33 ¢.22 3369.07 0.24 3370.50 0.2 3373.23 0.23
400 3339.72 0.27 3338.67 0.24 3338.41 0.25 3338.82 0.24 3342.53 0.24
500 3324.60 0.28 3323.55 0.24 3323.29 0.25 3324.70 0.2 3327.39 0.24
600 3309.62 0.29 3308 .57 ¢.25 3308.31 Q.26 3308.72 0.25 3312.40 0.25
800 3280.06 0.30 3279.03 ¢.26 3278.77 Q.27 3280.16 0.125 3282.82 0.25
000 3251.04 0.32 3250.01 ¢.27 3249.7¢6 0.27 3251.13 0.2 3253.77 0.26
200 3222.53 0.34 3221.52 0.29 3221.27 0.29 3222.63 0.27 3225.24 0.27
400 3194 .54 0.36 3193.53 ¢.30 3193.28 0.30 3194.63 0.129 3197 .22 0.28
500 3180.73 Q.37 3179.72 ¢.21 3179.48 0.31 3180.82 Q.18 3183.40 0.29
600 3167.04 0.38 3166.04 ¢.32 3165.78 Q.32 3167.13 0.30 3169.70 0.30
800 3140.01 0.40 3139.02 ¢.34 3138.78 0.34 3140.11 0.32 3142.65 0.3t1
000 3113.46 0.43 3112.48 ¢.37 3112.23 0.37 3113.5% 0.35 3116.08 0.33
200 3086. 15 0.42 3087 .45 0.39 3089.96 0.36
148 3084 .16 0.47
168 3080.58 G.41
216 3084 .09 0.42
274 3077 .89 0.41
341 3071.78 0.39
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TABLE 26 A (CONT.)

SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION,

(J/KG.K)

70.000 DEG C

80.000 DEG C

9C.0C0 DEG C

100.000 DEG €

110.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 4188 .55 0.00 4195.09 C.Co 4203.59 0.00 4214 .19 0.00 4229.61 0.00
0.001 4188.30 0.00 4184 .84 C.00 4203.35 0.00 4213.95 0.00 4229.36 0.00
0.002 4188 .06 0.00 4194.80 G.00 4203. 11 0.00 4213.71 0.00 4229.12 0.00
0.005 4187 .34 0.00 41983.88 0.00 4202.38 0.00 4212.98 0.00 4228.39 0.00
0.010 4186. 14 0.00 4192.68 0.00 4201.18 0.00 4214.77 0.00 4227.18 0.0t
0.020 4183.74 0.Q0 4180.27 C.00 4188 .76 0.00 4209.35 0.01 4224.75 0.01
0.050 4176.55 0.01 4183.07 0.01 4181.55 0.01 4201.12 0.02 4217 .49 0.03
0.100 4164 .62 0.01 4171.13 0.01 4179 .58 0.02 4190.12 0.04 4205.45 0.07
0.200 4130.98 0.02 4147.45 0.02 1155.85 0.03 4166 .33 0.08 4181.58 0.13
0.300 4117.61 ¢.03 4124.04 G.03 4132.40 0.05 4142.82 0. 11 4187 .97 0.18
0.400 40%4 .50 0.04 4100.90 0.04 4109. 21 0.06 4119.57 0.14 4134.64 0.24
0.500 4071.66 0.05 4078.02 G.04 4086.28 0.08 4096 .58 0.17 4111.57 0.30
0.600 4049.07 0.05 4055 .40 0.05 4063 .62 ©.09 4071.86 0.20 4088.77 0.35
0.700 4026.74 0.06 4033.03 0.06 4041.214 0.10 4051 .40 0.23 4066.22 0.41
0.800 4004 .66 0.07 4010.81 0.07 4018.04 0. 11 4029.18 0.26 4043.92 0.46
0.900 3982.82 0.07 3989.04 0.07 3987.13 0. 12 4007.21¢ 0.28 4021.87 0.51
1.000 3961.23 0.08 3967 .41 .08 3875.46 0. 14 3985.48 0.31 4000.06 0.56
1.200 3918.74 0.09 3924 .86 0.09 3932.82 0. 16 3942.74 0.37 3957.16 ©.66
1.400 3877.18 0.10 3883.23 0. 10 3891.10 0.18 3900.92 0.42 3915.19 .78
1.500 3856.73 0. 11 3862.75 G. 11 3870.58 0. 19 3880.34 0.44 3894 .54 0.81
1.600 3836.50 0. 12 3842.49 0.12 3850.28 0.20 3859.99 0.47 3874. 11 0.86
1.800 3796.68 0.13 3802.61 0.13 3810.32 0.22 3819.93 0.52 3833.90 0.95
2.000 3757.70 0.14 3763.57 G.14 3771.20 0.24 3780.71 0.57 3794.5 1.0
2.200 3719.53 0.15 3725.33 0.15 3732.88 0.26 3742.30 0.62 3756.0 1.1
2.400 3632.13 0.16 3687 .88 C. 16 3695.36 0.28 3704.68 0.67 3718.2 i.2
2.500 3663.72 0.17 3669.44 0.17 3676.88 0.29 3686. 15 0.69 3699.6 1.3
2.600 3645.50 0.17 3651. 19 0.17 3658.59 0.30 3667.82 0.72 3681.2 1.3
2.800 3609 .60 0.18 3615.24 .18 3622.56 ©.32 3631.70 0.76 3645.0 1.4
3.000 3574 .41 0.20 3580.00 0.19 3587.25 0.34 3596.30 0.81 3609.5 1.5
3.200 3539.92 0.21 3545.45 0.20 3552.64 0.36 3561.60 0.85 3574.6 1.6
3.400 3506. 10 0.22 3511.58 0.21 3518.70 0.37 3527.57 0.80 3540.5 1.6
3.500 3489.44 0.22 3494 .88 0.22 3501.97 0.38 3510.80 0.92 3523.6 1.7
3.600 3472.94 0.23 3478.36 0.23 3485.41 0.39 3494.20 0.24 3507.0 1.7
3.800 3440.41 0.24 3445.78 0.24 3452.76 0. 41 3461.47 0.89 3474 .1 1.8
4.000 3408.49 0.25 3413.81 0.25 3420.73 0.43 3429.4 1.0 3441%1.9 1.9
4.200 3377.18 0.26 3382.45% 0.26 3389.31 0.44 3397.9 1.1 3410.3 2.0
4.400 3346.44 0.27 3361.867 0.27 3368.46  0.46 3366.9 1.1 3379.2 2.0
4.500 3331.29 0.28 3336.49 0.27 3343.2% 0.47 3351.7 1.1 3363.9 2.1
4.600 3316.28 0.28 3321.45 0.27 3328.19 0.47 3336.6 1.1 3348.8 2.1
4.800 3236.66 0.29 3281.79 0.28 3298.46 0.49 3306.8 1.2 3318.9 2.2
5.000 3257.58 0.30 3262.67 0.29 3269.28 0.50 3277.5 1.2 3289.5 2.2
5.200 3229.02 0.31 3234.06 0.30 3240.62 0.52 3248.8 1.3 3260.7 2.3
5.400 3200.97 ¢.32 3205.97 0.31 3212.46 0.54 3220.6 1.3 3232.3 2.4
5.500 3187.13 0.33 3192.10 0.32 3198.57 0.55 3206.6 1.3 3218.4 2.4
5.600 3173.41 0.33 3178.36 0.32 3184.81 0.56 - 3192.8 1.3 3204.5 2.5
5.800 3146.33 0.35 3151.25 0.34 3157.63 0.59 3165.6 1.4 3177.2 2.5
6.000 3119.72 0.36 3124.60 Q.37 3130.83 0.62 3138.8 1.4 3150.3 2.6
6.200 3093.57 0.39 3098.40 0.41 3104 .68 0.67 3112.5 1.5 3123.9 2.7
6.400 3087 .87 0.43 3072.66 0.46 3078.88 0.74 3086.6 1.6 3097.9 2.7
6.500 3066 . 15 0.78 3073.9 1.6 3085. 1 2.8
6.600 3061.2 1.6 3072.4 2.8
6.416 3065.79 0.43
6.498 3060. 15 C.50
6.587 3065. 19 0.82
6.680 3051.1 1.7
6.778 3050.1 2.9
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TABLE 26 B SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION, (J/KG.K)
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.200 DEG C 20.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALJE S.E. VALUE S.E.
0.000 4219.48 0.00 4203.78 3.00 4183.45 0.C0 4186.79 0.00 4182.62 0.00
0.100 4215.33 0.01 4198.65 0.01 4189.33 0.0t 4182.68 0.00 4178 .51 0.00
0.200 4211.18 C.03 4195.52 0.02 4185.21 0.01 4178.56 Q.01 4174 .40 0.00
0.300 4207 .03 0.04 4191.38 0.03 4181.09 0©.02 4174.45 0.01 4170.28 0.01
0.400 4202.89 C.05 4187 .26 0.03 4176.97 0.02 4170.33 0.01 4166.17 0.01
0.500 4198.74 0.06 4183.12 0.04 4172.84 0.02 4166.22 0.01 4162.06 0.01
0.600 4194 .59 0.07 4178.99 0.05 4168.72 0.03 4162. 10 0.02 4157 .95 0.01
0.700 4190.456 0.08 4174 .86 0.05 4i64.60 0.03 4157.98 0.02 4153.84 0.01
0.800 4186.30 0.09 4170.73 0.06 4160.48 0.03 4153.87 0.02 4149.73 0.0
0.900 4182.45 0.10 4166.60 0.06 4156.36 c.04 4149.75 0.02 4145.62 0.01
1.000 4178.00 O. 11 4162 .46 0.07 4152 .24 ©.04 4145.64 0.02 4141.51 0.02
1.200 4169.74 0.13 4154 .20 0.08 4143.99 0.05 4137. 41 0.03 4133.28 0.02
1.400 4161 .41 0. 14 4145.94 0.09 4135.75 0.05 4129.18 0.03 4125.06 0.02
1.600 4153.12 0. 16 4137.67 0.10 4127 .51 0.06 4120.95 0.03 4116.84 0.02
1.800 4144 .83 Q.17 4129.41 0. 10 4119.26 0.06 4112.72 0.04 4108 .62 0.02
2.000 4136.53 0. 19 4121.15 0. 11 4111.02 0.07 4104.49 0.04 4100.40 0.03
2.500 4115.79 0.22 4100.49 0.13 4080.41 0.08 4083.91 0.05 4079 .84 0.03
3.000 4085.06 0.26 4079.83 0.15 4069.80 0.09 4063.34 0.06 4059.29 0.04
3.500 4074 .32 0.29 4059.17 0.17 4049.19 0.10 4042.76 0.07 4038.73 0.05
4.000 4053.¢%8 0.32 4038.51 0.19 4028.58 0.12 4022. 18 0.08 4018. 18 0.05
4.500 4032 .85 0.3% 4017.85 0.21 4007 .88 .13 4001.61 0.09 3997 .62 0.06
5.000 4012. 11 C.38 3987. 19 0.23 3987.37 0.14 39881.03 0.10 3977.06 0.07
6.000 3870.¢€4 0.45 39855 .87 0.27 3946. 15 0.17 3939.88 0.12 3935.95 0.08
7.000 3929. 17 0.51 3914.55 0.31 3904.93 0.20 3898.73 0.13 3894 .84 0.09
8.000 3887 .€8 0.58 3873.23 ©.35 3863.72 0.22 3857.58 0.15 3853.73 0.1
9.000 3846.22 0.6% 3831.82 0.39 3822.50 0.25 3816.43 0.18 3812 .62 0.13
10.000 3804.75 0.72 3790.60 0.44 3781.28 0.28 377G.28 0.20 3771.51 0. 14
11.000 3763.28 0.80 3749.28 0.48 3740.07 0.31 3734.12 0.22 3730.40 0. 16
12.000 3721.80 C.8¢ 3707.96 0.53 3698.85 (.35 3692.97 0.25 3689.29 Q.18
13.000 3680.33 0.97 3666.64 0.59 3657.63 0.38 3651.82 0.27 3648.18 0.20
14 .000 3638.9 1.1 3625.32 0.64 3616.41 C.42 3610.67 0.29 3607 .07 0.21
15.000 3587.4 1.1 3584 .00 0.69 3575.20 0.45 3569.52 0.32 3565 .96 0.23
16.000 3555.8 1.2 3542.69 0.75 3533.98 (.48 3528.37 0.34 3524 .85 0.25
17.000 3514 .4 1.3 3501.37 0.80 3492.76 0.52 3487.22 0.36 3483.74 0.26
18.000 3473.C 1.4 3460.05 0.86 3451.85 0.56 3446.06 0.39 3442.63 0.28
18.000 3431.8 1.5 3418.73 Q.82 3410.33 0.60 3404.91 0.42 3401 .52 0.31
20.000 3390.0 1.6 3377.41 ¢.08 3369. 11 0.64 3363.76 0.45 3360.41 0.34
21.000 3348.5 1.7 3336.1 1.1 3327.90 0.69 3322.61 0.49 3319.30 0.37
22.000 3307 .1 1.8 3294.8 1.1 3286.68 0.75 3281.46 0.53 3278.19 0.40
23.000 3265.6 1.8 3283.5 1.2 3245 .46 0.81 3240.31 ©.58 3237.08 0.43
24.000 3224 .1 2.0 3212. 4 1.3 3204.24 0.87 3199, 15 0.63 3195.97 0.47
25.000 3182.7 2.2 3170.8 1.4 3163.03 0.96 3158.00 0.68 3154.85 0.51
26.000 3141.2 2.4 3129.5 1.6 3121.8 i1 3116.85 0.77 3113.74 0.56
26.268 3130.1 2.5
26.278 3118.0 1.6
26.300 3109.4 1.1
26.334 3103 .11 0.80
26.378 3098 .21 0.59
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TABLE 26 B (CONT.}

SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION,

(J/KG.K)

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 4180.13 0.00 4178.82 0.00 4178.49 0.00 4180.26 0.00 4183.65 0.00
0.100 4176.02 0.00 4174.71 0.00 4174.38 0.00 417€.15 0.00 4179.54 0.00
0.200 4171.92 0.00 4170.860 0.00 4170.27 0.00 4172.04 0.00 4175.42 0.00
0.300 4167 .81 ©.00 4166 .49 2.00 4166.17 0.00 4167.93 0.01 4171.31 0.01
0.400 4163.70 0.01 4162.39 0.0t 4162.06 0.01 4163.82 0.01 4167.20 0.01
0.500 4158.59 0.01 4158 .28 0.01 4157.95 0.0t 4158.72 0.01 4163.09 0.01
0.600 4155.48 0.0t 4154 .17 2.01 4153.85 0.01 4158.61 0.01 4158.98 0.01
0.700 41514.37 0.0t 4150.07 0.01 4148.74 0.01 4151.50 0.01 4154 .86 ©.01
0.800 4147.26 0.0f 4145.96 0.0t 4145.63 0.01 4147.39 0.01 4150.7% 0.01
0.900 4143.16 0.0t 4141.85 0.01 4141.53 0.014 414%.28 0.01 4146 .64 C.02
1.000 4139.05 0.0t 4137 .74 .01 4137.42 0.01 413¢.17 0.02 4142 .53 C.02
1.200 4130.83 0.01 4129.53 0.01 4129.20 0.02 413¢.95 ©.02 4134.30 0.02
1.400 4122 .61 0.02 4121.31 0.02 4120.99 0.02 4122.74 0.02 4126.08 C.02
1.600 4114 .40 0.02 4113.10 0.02 4112.78 0.02 4114.52 0.02 4117.86 ©.03
1.800 4106.18 0.02 4104 .88 0.02 4104 .56 0.02 410€.30 0.03 4109.63 0.03
2.000 4097 .86 0.02 4096 .67 0.02 4086 .35 0.03 409¢€.08 0.03 4101.41 0.03
2.500 4077 .42 0.083 4076 .13 0.02 4075.81 .03 4077.54 ©.03 4080.85 0.04
3.000 4056 .87 0.03 4055.60 0.03 4055.28 0.04 4057.00 0.04 4060.29 0.04
3.500 4036.33 0.03 4035.06 0.03 4034 .74 0.04 403€.45 0.05 4039.73 0.0%
4.000 4015.79 0.04 4014 .52 0.04 4014.21 0.05 4015.91 0.05 4019.17 ©.05
4.500 3995.25 0.03 3983.99 0.04 3993.67 0.05 399%.37 0.086 3998.61 0.06
5.000 3874.7C 0.05 3973 .45 0.05 3973. 14 0.06 3974.82 0.06 3978.05 0.06
6.000 3933.62 0.08 3932.38 0.05 3832.07 0.07 3932.74 0.07 3936.92 0.07
7.000 3892.53 0.07 3891.30 0.06 3891.00 0.08 3892.65 0.08 3895.80 0.08
8.000 3851.44 0.08 3850.23 0.07 3849.93 0.09 3851.56 0.09 3854 .68 0.09
2.000 3810.36 G.03 3809. 16 0.08 3808.86 0. 10 381¢.47 0. 11 3813.56 0.10
10.000 3769.27 o. 11 3768 .08 0.09 3767.79 0.1 3769.39 0. 12 3772.44 0.12
11.000 3728.19 0.12 3727.01% 0. 11 3726.72 0. 13 372£.30 .13 3731.32 0.13
12.000 3687.10 0.13 3685.94 0.12 3685.65 0. 14 3687.21 0. 14 3690.20 0.14
13.000 3646 .01 0.15 3644 .87 0.13 3644 .58 0.15 364¢€.12 0. 15 3649.08 Q.15
14.000 3604 .93 0.15 3603.79 0.14 3603.51 0.16 3605.04 0.16 3607 .96 0.1¢6
15.000 3563.84 C.17 3562.72 0.15 3562 .44 0.18 3562.95 0. 17 3566.84 0. 17
16.000 3522.76 0.19 3521.65 0.17 3521.37 0.19 3522.86 0. 19 3525.72 o.18
17.000 3481..67 0.20 3480.57 0.18 3480.30 0.20 3481.77 0.20 3484.60 0.19
18.000 3440.58 0.22 3439.50 0.20 3439.23 0.22 344¢.68 0.21 3443.48 0.20
19.000 3389.50 0.24 3398.43 0.21 3398. 16 0.23 339¢.60 0.22 3402.36 0.22
20.000 3358.41 0.26 3357.35 0.23 3357.09 0.24 3358.51 0.23 3361.24 0.23
21.000 3317.33 0.23 3316.28 0.25 3316.02 0.25 3317.43 0.24 3320.12 C.24
22.000 3276.24 0.31 3275.21 D.26 3274.95 0.27 327¢€.34 0.26 3278.99 ©.26
23.000 3235.15 0.33 3234.13 0.28 3233.88 0.28 3235.25 0.27 3237.87 0.27
24 .000 3194.07 0.35 3193.06 0.30 3192.81 0.30 3194.16 0.29 3196.75 ©.28
25.000 3152.88 0.38 3151.99 0.33 3151.74 0.33 3153.08 0.31 3155.63 0.30
26.000 3111.30 0.44 3110.91 0.38 3110.67 0.38 3111.99 0.36 3114.51 0.33
27.000 3073.39 0.38
26.432 3094.16 0.47
26.495%5 3090.58 0.41
26.647 3084.09 0.42
26.830 3077.89 O 41
27.039 3071.78 0.39

0.5
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TABLE 26 B (CONT.)

SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION,

(J/KG.K)

70.000 DEG C

80.000 DEG C

90.00C DEG C

100.000 DEG C

110.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 4188.55 0.00 4195.09 0.00 4203.59 0.00 4214.19 0.00 4229.61 ©.00
0. 100 4184 .43 0.00 4190.96 0.00 4199.46 0.00 4210.05 0.0t 4225.485 0.01
0.200 4180.31 0.00 4186.84 .00 4195.32 Q.01 420%.90 0.0t 4221.29 .02
0.300 4176.19 0.01 4182.72 0.01 4191.18 0.01 4201.76 0.02 4217.13 0.04
0.400 4172.08 0.01 4178 .59 0.01 4187 .06 .01 4197.62 0.03 4212.98 0.05
0.500 4167.96 0.01 4174 .47 0.01 4182.93 ¢.02 4193.48 0.03 4208.82 0.06
0.600 4163.84 0.01 4170.35 0.01 4178.8C 0.02 4189.34 0.04 4204 .66 0.07
0.700 4159.73 0.0t 4166.22 0.01 4174 .67 .02 4185 .19 0.05 4200.51 .08
0.800 4155.61 0.02 4162.10 0.0f% 4170.54 ©0.03 4181.05 0.05 4196.35 ©.09
0.800 4151.49 0.02 4157.98 0.02 4166.4C .03 417¢€.91 0.06 4192.19 .10
1.000 4147 .38 0.02 4153.85 0.02 4162.27 ©.03 4172.77 0.07 4188.03 o: 11
1.200 4139.14 0.02 4145.61 0.02 4154 .01 Q.04 4164.48 o.08 4179.72 0.13
1.400 4130.91 0.02 4137 .36 0.02 4145.75 0.04 415€, 20 C.08 4171.40 G.15
1.600 4122.68 0.03 4129. 11 0.03 4137 .48 0.05 4147.92 0.10 4183.09 0.17
1.800 4114 .44 0.03 4120.87 0.03 4129.22 0.05 4132.63 0. 11 4154.78 ¢.18
2.000 4106.21 0.03 4112.62 0.03 4120.96 0.086 4131.3%5 0.12 4146.46 0.22
2.500 4085.62 0.04 4092.00 0.04 4100.3C 0.07 4110.64 0.15 4125.67 0.27
3.000 4065.04 0.05 4071.39 0.05 4079.64 0.08 408¢.93 0.18 4104.89 0.31
3.500 4044 .45 0.0% 4050.77 0.05 4058.98 0.09 406¢.22 0.21 4084 . 1C 0.36
4.000 4023.87 0.06 4030. 15 0.06 4038.32 0.10 404E€.51 0.23 4063.32 0.41
4.500 4003.29 0.07 4009 .54 0.07 4017 .66 O. 11 4027.80 0.26 4042.53 0.46
5.000 3982.70 0.07 3988.92 0.07 3997.01 0.12 4007.09 0.28 4021.74 0.51
6.000 39841.53 0.08 3947 .69 0.09 3955.69 0.15 396%5.66 0.34 3980. 17 0.61
7.000 3900.36 0.10 3906 .45 0.10 3914.37 0.17 3924.24 0.39 1938.60 0.70
8.000 3859.20 0. 11 3865.22 0.11 3873.06 Q.19 3882.82 Q.44 3897.03 Q.80
9.000 3818.03 0.12 3823.99 0. 12 3831.74 0. 21 3841.40 0.49 3855.45 0.90

10.000 3776.86 0.13 3782.76 0.13 3780.42 0.23 378¢5.98 0.55 1813.9 1.0

11.000 3735.69 0.15 3741.52 0.15 3749. 11 0.25 3758.56 0.60 3772.3 1.1

12.000 3694 .52 0.16 3700.29 0.16 3707.79 Q.27 3717. 14 0.65 3730.7 1.2

13.000 3653.35 0.17 3658.06 0.17 3666.47 0.29 3675.72 0.70 3689.2 1.3

14.000 3612.18 0.18 3617.82 0.18 3625. 16 C.32 3634.30 0.76 3647 .6 1.4

15.000 3571.01 0.20 3676.59 0.19 3583.84 0.34 3592.88 0.81 3606.0 1.5

16.000 3529.85 0.21 3535.36 0.21 3542.52 C.36 3551.46 0.87 3564 .4 i.6

17.000 3488.68 0.22 3494 .12 0.22 3501.21 0.38 3510.04 0.92 3522.9 1.7

18.000 3447 .51 0.24 3452 .89 0.23 3459.89 0.41 3468.61 0.98 3481.3 1.8

19.000 3406.34 0.25 3411.66 0.25 3418.57 ©.43 3427.2 1.0 3439.7 1.9

20.000 3365.17 0.27 3370.42 0.26 3377.26 0.45 3385.8 1.1 3398.2 2.0

21.000 3324.00 0.28 3329. 19 0.27 3335.94 0.47 3344.4 1.1 3356.86 2.1

22.000 3282.83 0.29 3287.986 0.28 3294.62 0.49 33C2.9 1.2 3315.0 2.2

23.000 3241 .66 0.31 3246.73 0.30 3253.31 0.51 3261.5 1.2 3273.4 2.3

24.000 3200.49 0.32 32)5.48 0.31 3211.99 0.54 322C. 1 1.3 3231.9 2.4

25.000 3159.33 0.34 3164.26 0.33 3170.67 0.57 3178.7 1.4 3190.3 2.5

26.000 3118.16 0.36 3123.03 0.37 3129.36 0.63 3137.2 1.4 3148.7 2.6
7.000 3076 .99 0.414 3081.79 0. 44 3088.04 o.71 3095.8 1.5 3107.2 2.7

28.000 3054.4 1.7 3065.6 2.9

27.272 3065.79 0.43

27.525 3050. 15 0.50

27.795 3055. 19 0.82

28.079 3051. 1 1.7

28.373 3050.1 2.8
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TABLE 27 A

APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, CPPHI (J/MOL.K)

0.000 DEG C

5.000 DEG C

10.000 DEG C

15.000 DEG C

20.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S
0.000 -183.80 ©.88 ~153.92 C.58 ~-128.79 ©.36 -110.58 0.23 ~-95.53 ¢}
0.001 -183 .11 c.88 -153.21 C.57 -129.07 0.36 -109.83 0.23 -94.74 &)
0.002 -182.74 0.8¢9 -152.86 C.57 -128.73 0.36 -109.49 0.23 -94.39 0.
0.005 -181.90 0.88 -152.08 C.56 -127.98 0.36 -108.76 0.23 -93.67 ¢
0.010 -180.76 0.87 ~151.05 C.56 -127.03 0.35 -107 .87 0.22 -92 .81 o]
¢.020 -178.83 0.84 -149.36 Q.54 -125.52 0.34 -106.48 0.21 -91.50 O
0.050 -174.08 .79 -145.28 0.50 -121.96 0.31 ~103.30 C.19 -88.59 o)
0.100 ~-167.50 Q.72 -139.71 0.45 -117.18 0.27 -98.-4 0.16 -84.88 O
0.200 ~-156.4¢8 0.63 -130.44 0.38 -109.30 0.22 -92.33 0.13 -78.889 o]
0.300 ~147 .08 0.57 -122.48 0.34 ~102.52 0.20 -86.50 0.12 -73.782 0
©.400 -138.60 0.53 -115.32 Q.32 -96.42 C.1¢8 -81.23 0. 11 -69.175% o)
0.500 -130.86 0.50 -108.75 0.30 ~-90.79 0.18 ~-76.37 0.1 -64.914 ]
0.600 -123.69 0.48 -102.63 0.29 -85.54 0.17 -71.82 0.14 -60.919 o)
G.700 -116.98 0.47 -96.90 0.28 -80.60 0.17 -67 .52 o. 1 -57.141 [¢)
0.800 -110.68 0.46 ~-91.48 0.27 =-75.92 .17 -63.44 0.11 -53.546 o
0.800 -104 .71 0.45 ~86.34 0.27 -71.47 Q.17 -59.55 O.11 -50. 111 O
1.000 -99.056 0.44 -81.45 0.27 -67.22 0.17 -55.83 0.11 -46.819 ¢
1.200 -88.51 0.43 ~72.31 C.26 -59.26 0. 16 -48 .63 0.1 -40.610 0
1.400 -78.87 0.42 -63.92 0.26 -51.80 C.16 -42.35 o. 1 ~34.835 [¢]
1.500 -74.34 0.42 -59.96 0.25 -48 .43 0. 16 -39.28 0.1 -32.092 0O
1.600 -69.99 ©.42 -56.16 0.25 -45.08 0. 16 ~36.31 0.1 -29.437 o]
1.800 ~61.78 0.42 -48.95 0.25 ~38.72 O. 16 -30.¢€5 0.2 ~-24.371 o]
2.000 -54.16 C.42 -42.24 0.26 -32.77 o. 17 -25.35 0.2 -19.604 0
2.200 -47 .06 0.43 -35.88 0.26 -27.20 0.17 -20.37 0.2 -15.107 0
2.400 -40.44 ©.43 ~-30.09 0.26 -21.96 0.17 -15.€67 0.2 -10.854 [
2.500 -37.30 0.43 -27.29 Q.26 -19.46 0. 17 -13.42 0.2 -8.812 [¢)
2.600 -34.26 0.44 -24 .58 0.26 -17.04 0. 17 -11.23 0.2 -6.825 o}
2.800 -28.4¢6 0.44 -19.414 0.27 -12.38 0.17 -7.03 0.2 -3.000 e]
3.000 -23.03 G.44 -14.54 0.27 -8.00 C.17 -3.05 0.2 0.637 0
3.200 -17.93 C.45 -8.85 0.27 -3.86 G.18 0.13 0.2 4.10t1 0
3.400 -13.13 0.45 -5.62 0.28 ©.08 c.18 4.32 0.2 7.408 0
3.500 -10.84 0.45 ~3.55 0.28 1.96 0.18 6.05 0.2 9.006 0
3.600 -8.61 0.46 -1.53 0O.28 3.81 C.18 7.74 0.3 10.569 o
3.800 -4.36 0.46 2.34 0.28 7.35 ¢.18 1.1 0.'3 13.598 o
4.000 -0.34 Q.46 6.02 0.28 10.73 0.18 14.13 0.13 16.506 o)
4.200 3.46 ©.47 9.50 0.29 13.85 c.19 17.12 0.3 19.302 o
4.400 7.06 0.47 12.82 0.28 17.02 0.19 19.¢€8 0.13 22.00 0
4.500 8.79 G.47 14.43 0.29 18.51 c.1¢e 21.3%8 0.4 23.31 0.
4.600 10.48 0.47 15.98 0.29 19.97 ¢.18 22.75 0.4 24.60 [¢)
4.800 13.73 0.48 19.01 0.30 22.80 0.20 25.42 0.3 27.12 0.
5.000 16.82 0.48 21.91 ©.30 25.53 0.20 27 .g8 0. 14 29.57 o
5..200 18.77 C.49 24 .69 0.31% 28.15 0.21 30.48 0. 15 31.94 ¢}
5.400 22.60 0.50 27.36 0.32 30.69 0.21% 32.€0 C.15 34.26 (&)
5.500 23.97 0.50 28.66 0.32 31.93 G.22 34.C8 0.15 35.39 o
5.600 25.31 0.51 29.94 0.33 33.15 Q.22 35.26 0.16 36.52 )
5.800 27.92 0.52 32.44 0.34 35.54 C.23 37 .56 0.16 38.73 0
6.000 30.44 0.54 34.86 0.35 37.87 C.24 39.80 O.1 40.90 &)
6.096 31.62 ©.55
6.099 36.03 0.36
6.106 39.09 0.25
6.117 41.08 0.18
6.131 42.29 &)

.E.
.16
.15
15
.15
.15
.14
.12
.10
.085
.077
.075
.07%
.076
077
.077
.077
.O077
.078
.079
.080
.081
.083
.085
.086
.087
.088
.088
.089
.089
.090
. 090
.091
.091
.093
. 095
.097
.10
10
.10
i
.11
-1
L1
.12
.12
.12

', 13

.13

els
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TABLE 27 A (CONT.)

APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE,

CPPHI (J/MOL.K)

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -83.95 0.12 -75.248 0.099 -64.434 0.097 -59.70 0.12 ~58.65 0.13
0.001 -83.12 0.12 ~74.364 0.099 -63.432 0.097 -58.56 0.12 -57.36 0.13
0.002 -82.76 0.12 -73.993 0.098 -63.019 0.097 -58.09 0.12 -56.84 0.13
0.005 -82.03 0. 11 -73.244 0.097 ~62.203 0.096 -57.18 0.12 -55.82 C.13
0.010 ~-81.18 0.11 -72.381 0.095 -61.285 0.095 ~56.18 0. 11 -54.70 C.13
0.020 ~79.91 o. 11 -71.125 0.092 -59.985 0.093 -54.77 0. 1 -53.16 C.13
0.050 ~77.181 0.094 -68.495 0.084 -57.375% 0.088 -52.03 0. 11 -50.21 c. 12
0.100 -73.778 0.081 -65.298 0.07% -54.342 0.082 -48.948 0.098 ~46.98 C. 11
0.200 -68.392 0.067 -60.334 0.066 -49.818 0.077 ~-44.513 0.089 -42.46 c.10
0.300 -63.835 0.062 -86.177 0.061 -46.127 0.074 -40.994 0.084 -38.961 C.095
0.400 -59.732 0.06C ~-52.450 0.059 -42.861 0.073 -37.928 0.081 -35.960 C.090
0.500 -55.938 0.059 -48.010 0.057 -39.868 0.072 ~-35.149 0.079 ~33.266 C.086
0.800 -52.378 0.058 -45.783 0.056 -37.074 0.071 -32.9573 0.077 -30.788 C.083
0.700 -48.007 0.058 -42.728 0.055 -34.435 0.070 -30. 152 0.076 -28.472 c.080
0.800 -45.796 0.057 -39.817 0.054 -31.924 0.070 -27.857 0.074 -26.285 €.078
0.800 -42.724 0.057 -37.029 0.053 -29.521 0.069 -25.667 0.073 -24.204 c.076
1.000 -39.776 0.056 -34.351 0.053 -27.214 0.069 -23.568 0.072 -22.214 €.074
1.200 -34.202 0.057 -29.283 0.052 -22.844 0.068 -19.599 0.071 ~18.459 c.072
1.400 -29.004 0.057 -24 .546 0.052 -18.754 0.068 -15.886 0.070 ~14.953 €.070
1.500C -26.529 0.058 -22.287 0.063 -16.800 0.067 -14. 112 0.069 -13.279 0.069
1.6800 -24.131 0.058 -20.096 0.053 ~14.902 0.067 -12.388 0.069 -11.651 0.069
1.800 -19.545 0.061 ~15.898 0.054 -11.258 0.067 -9.07% 0.068 -8.521 C.068
2.000 ~-15.218 0.063 -11.927 0.056 -7.798 0.067 -5.922 0.067 -5.540 0.067
2.200 -11.123 0.064 -8.160 0.057 -4.502 0.067 -2.912 0.067 2.689 Q.067
2.400 ~7.238 0.065 -4.578 0.058 -1.35% ©.068 ~-0.030 0.067 0.046 0.066
2.500 -5.371 0.066 -2.851 0.058 C.167 0.068 1.368 0.067 1.374 0.066
2.500 -3.548 0.066 -1.164 0.0589 1.658 0.068 2.738 0.067 2.678 ¢.066
2.800 -0.034 0.067 2.096 0.060 4.548 0.068 5.403 0.067 5.217 0.066
3.000 3.318 0.068 5.215 0.060 7.329 0.069 7.975 0.067 7.673 ¢.066
3.200 6.523 0.068 8.206 0.061 10.009 0.069 10.463 0.068 10.053 Q.066
3.400 9.592 0.069 11.080 0.062 12.596 0.070 12.873 0.068 12.364 ¢.066
3.500 11.080 0.070 12.476 0.062 13.858 0.070 14,051 0.068 13.495 0.066
3.500 12.537 0.070 13.846 0.063 15. 100 0.070 15.213 0.068 14.611 Q.066
3.800 15.369 0.071 16.514 0.064 17.527 0.070 17.489 0.068 16.800 ¢.067
4.000 18.096 0.073 19.093 0.065 19.885 0.071 19.706 0.068 18.934 0.067
4.200 20.729 0.075 21.580 0.066 22.178 0.071 21.868 0.068 21.018 ¢.067
4.400 23.276 0.077 24.013 0.067 24.4144 0.071 23.981 0.068 23.054 0.067
4.500 24.520 0.078 25.199 0.068 25.511 0.071 25.019 0.068 24.055 0.067
4.500 25,745 0.079 26.368 0.069 26.596 0.071 26.046 0.068 25.045 0.068
4.300 28.143 0.081 28.662 0.070 28.729 0.071 28.068 0.068 26.992 ¢.068
5.000 30.476 0.083 30.901 0.071 30.817 0.071 30.048 0.068 28.897 0.068
5.200 32.752 0.085 33.089 0.072 32.863 0.072 31.989 Q.069 30.760 Q.068
5.400 34.975 0.087 35.231 0.074 34.871 0.073 33.892 0.070 32.583 ¢.069
5.500 36.069 0.088 36.286 0.075 35.861 0.074 34.830 0.07t4 33.478 0.070
5.500 37.152 0.089 37.331 0.076 36.842 0.075 35.758 0.072 34.364 0.070
5.800 39.286 0.093 39.393 0.079 38.778 0.079 37.587 0.075 36.102 0.072
6.000 41.381 0.098 41.421 0.084 40.682 0.084 39.380 0.080 37.798 0.074
6.200 42.553 0.092 41.136 0.086 39.4489 0.079
6.148 42.91 0.10
6.168 43.096 0.091
6.216 42.700 0.093
6.274 41.778 0.089
6.341 40.586 0.083
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TABLE 27 A (CONT.) APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, CPPHI (J/MOL.K)

70.000 DEG C

80.000 DEG C

80.000 DEG C

1C0.000 DEG C

110.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -59.80 Q.13 -62.40 Q.12 -66.35 0.22 ~72.06 Q.44 -80.33 Q.71
©.COot -58.34 0.13 -60.77 0.12 -64.52 0.22 ~70.03 0.44 -78.08 0.71
0.C02 -57.76 0.13 -60. 11 0.12 -63.80 0.22 -69.22 0.44 -77.19 0.71
0.C05 -56.62 0.13 -58.85 0.12 -62.41 0.22 -67.69 0.44 ~7%.50 0.71
0.c10 -55.38 0.13 -57.49 0.12 -60.91 0.21 ~66.05 0.43 -73.70 0.70
©.C20 ~53.69 0.13 -55.64 0.1 -58.91 0.21 ~63.88 0.43 -71.33 0.70
©.C50 -50.50 0.12 ~52.22 0. 11 -55.26 0.20 ~-59.98 0.42 -67.09 0.69
©. 100 -47.09 0.11 -48.64 0.10 -51.51 0.18 ~-56.09% 0.40 -62.89 0.67
0.200 -42.44 0. 11 ~43.865 0.09¢ -46.563 0.18 ~51.03 0.38 -57.59 0.65
0.300 -38.91 Q. {0 -40.307 Q.093 -43.06 0.17 ~47 .41 Q.37 -53.82 Q.63
G. 400 -35.922 0.096 -37.323 0.091 -40.08 0.16 -44 .42 0.36 -50.72 0.62
0.500 -33.261 ©.083 -34.684 0.090 -37.47 0.16 ~-41.80 0.35 -48.03 0.62
0. 600 -30.827 0.091% -32.279 0.08¢ -35.09 0.15 ~39.43 0.34 -45.59 0.61
0.700 -28.562 0.089 -30.046 0.08¢ -32.88 0.15 -37.22 0.34 -43.33 0.60
0. 800 -26.430 ©0.087 -27.948 0.08¢ -30.80 0.15 ~356. 15 0.34 -41.21 0.60
©.800 ~24.405 0.085 -25.957 0.08% -28.84 0.15 -33.19 0.33 -39.20 0.60
1.C00 -22.472 0.084 -24.056 0.084 -26.96 0.14 -31.31 0.33 ~37.29 0.59
1.200 -18.829 ©.082 -20.476 0.08:2 ~-23.41 0.14 -27.76 0.33 -33.66 0.59
1.400 -15.430 0.080 -17.132 Q.081 -20.09 0.14 ~24 .44 0.32 -30.27 Q.59
1.800 -13.807 0.080 -15.533 0.08¢ ~18.50 0.14 -22.84 0.32 -28.64 0.59
1.600 -12.228 0.079 -13.978 0.08¢ -16.96 0. 14 -21.29 0.32 -27.06 0.58
1.800 -9.191 0.079 -10.983 0.07¢ -13.97 0.13 -18.29 0.32 ~-23.99 0.58
2.C00 -6.296 ©.078 -8.124 0.07¢ ~11.12 0.13 -15.41 0.32 -21.06 ©.58
2.200 -3.524 0.078 -5.382 0.071 -8.38 0.13 -12.65 0.32 -18.24 0.58
2.400 ~0.861 0.077 -2.744 0.07¢ -=5.74 0.13 -9.98 0.32 -15.52 0.58
2.500 0.434 0.077 -1.461 0.07¢ ~4.45 0.13 -8.68 0.32 -14.19 0.58
2.€00 1.706 0.077 -0.199 0.07¢ -3.18 0.13 -7.40 0.32 -12.89 0.58
2.800 4.186 0.077 2.263 0.07¢ -0.72 0.13 -4.91 0.32 -10.34 0.58
3.C00 6.587 0.077 4.648 0.07¢ 1.68 0.13 -2.48 0.32 -7.87 0.58
3.200 8.916 0.077 6.964 0.07¢ 1.00 0.13 -0.13 0.32 -5.47 0.58
3.400 11.180 0.077 9.215 0.07¢ 6.27 0.13 2.16 0.32 -3.14 0.58
3.500 12.289 0.077 10.317 0.07¢ 7.37 0.13 3.28 0.32 -2.00 0.58
3.€00 13.383 ©.077 11.408 0.07¢ 8.46 0.13 4.38 0.32 -0.88 0.58
3.800 15.529 0.077 13.539 0.076 10.61 0.13 6.55 0.32 1.33 0.58
4.C00 17.622 0.077 15.618 0.07¢6 12.59 0.13 8.65 0.32 3.48 0.58
4,200 19.664 0.078 17.644 0.076 14.72 0.13 10.70 0.32 5.56 0.58
4 .400 21.657 0.078 19.619 0.076 16.70 0.13 12.69 0.32 7.59 0.58
4,200 22.636 C.078 20.588 0.07¢ 17 .66 0.13 13.67 0.32 8.59 0.58
4.€00 23.604 0.078 21.544 0.07¢ 18.62 0.13 14.63 0.32 9.57 0.58
4,800 25.504 0.078 23.418 0.07% 20.48 0.13 16.51. 0.32 11.48 0.58
5.C00 27.358 ¢.078 25.242 0.07% 22.30 0.13 18.33 0.32 13.33 0.58
5.200 29.166 0.079 27.015 0.07% 24.05 0.13 20.09 0.32 15.12 0.58
5.400 30.928 0.079 28.734 0.07% 25.75 0.13 21.79 0.32 16.85 0.58
5.500 31.791 0.079 29.573 0.07¢ 26.57 0.13 22.61 0.32 17.69 0.58
5.€00 32.642 0.078 30.399 0.076 27.38 0.13 23.42 0.32 18.51 0.58
5.800 34.306 0.080 32.006 0.079% 28.86 0.14 24 .98 0.32 20. 10 0.58
6.000 35.919 0.082 33.554 0.083 30.46 0.14 26.47 0.32 21.62 0.58
6.200 37.477 0.085 35.038 Q.089 31.30 0.15 27 .89 Q.33 23.06 0.59
6.400 38.979 0.081 36.455 0.09¢ 33.26 0.16 29.23 0.33 24.42 0.59
€.500 33.90 0.17 29.86 0.34 25.06 0.59
6.€00 30.48 0.34 25.69 0.59
6.416 39.099 0.092
6.498 37.13 0.11
6.587 34.45 o0.17
6.680 30.95 0.3%

6.778 26.74 0.60
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TABLE 27 B APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, CPPHI (J/MOL.K)

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG € 20.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALLE S.E. VALUE S.E.
0.000 ~183.80 C.89 -163.92 Q.68 -129.78 0.36- -110.€8 0.23 -95.53 0.16
G.100 -179.36 0.85 -149 .81 0.54 -125.92 ©.34 -106.85 0.21 ~-81.84 0.14
0.200 -176.45 ©.82 -147.30 0.52 -123.71 0.32 -104 .85 0.20 ~-90.00 0.13
0.300 -173.87 0.79 -145.10 0.50 ~12%.80 Q.30 -103 .17 0.19 -88.,47 0.12
0.400 -171.48 ©.76 -143.08 0.48 -120.06 0.29 -101.€4 0.18 -87.40 0.12
0.500 -169.24 0.74 -141.18 0.46 -118.44 0.28 -10C.23 0.17 -85.84 0. 11
0.600 -167.10 0.72 -139.37 0.44 -116.90 0.27 ~98 .89 0. 16 -84.66 0. 10
0.700 ~165.05 0.70 -137.64 0.43 -115.42 0.26 -97.€1 0.15 -83.529 0.099
0.800 -163.07 ©.68 -135.98 0.42 -114.00 0.25 ~96.39 0.15 -82.449 0.095%
0.900 -161.15 0.66 -134.36 0.40 -112.63 C.24 -95.20 0.14 -81.408 0.091
1.000 -159.28 ©.65 -132.80 0.38 -111.30 0.23 -84 .CS 0.14 -80.400 0.088
1.200 -155.71 0.62 -129.78 0.38 -108.74 0.22 -91.85 0.13 -78.465 0.084
1.400 -152.29 0.60 ~126.90 0.36 -106.29 0.21 -89.74 0.12 -76.619 0.080
1.600 -149.014 0.58 -124.13 0.35 -103.93 0.20 -87.71 0.12 -74.844 0.078
1.800 ~-145.85 0.56 -121.46 0.34 -101.66 0.20 -85.75 0.12 -73.129 0.077
2.000 -142.79 0.55 -118.87 0.33 -99.45 0.19 -83.85 O.11 -71.465 0.076
2.500 -135.52 0.52 -112.71 0.31 -94.19 Q.18 -79.31 0. 11 -67.488 0.07%
3.000 -128.71 0.50 -106.92 0.30 -88.23 0.18 ~75.C1 0.1 -63.722 0.076
3.500 -122.27 0.48 -101.42 0.28 -84.50 0.17 -70.¢81 0. 11 -60.124 0.076
4.000 -116.15 0.47 -96.18 0.28 -79.98 0.17 -66.98 o. 11 -56.665 0.077
4.500 -110.29 O.46 -91.15 0.27 ~75 .64 0.17 -63.19 0. 11 -53.326 0.077
5.000 -104 .68 0.45 -86.31 0.27 ~71.45 0.17 -59.83 0. 11 -50.092 0.077
6.000 -94 .07 C.44 -77.14 0.26 -63.47 0.17 ~-52.54 0.1 -43.899 0.078
7.000 -84 .17 0.43 -68.54 0.26 -55.95 0.16 -45.93 0.1t -38.022 ©.078
8.000 -74.88 0©.42 -60.43 0.25 -48.84 0. 16 -39.64 o. 1 -32.419 0.080
9.000 ~66.12 0.42 -52.77 0.25 -42.08% 0. 16 -33.65 o. 11 -27.061 .082
10.000 -57.8%5 0.42 -45.49 0.28 -35.66- 0.17 -27.93 0.12 ~21.924 0.084
11.000 -50.02 0.43 -38.58 0.26 ~29.53 .17 -22.45 0.12 -16.991 0.086
12.000 -42.60 0.43 -32.01 0.26 -23.68 .17 ~-17.2C 0,12 -12.246 0.087
13.000 -35.56 0.43 -25.75 0.26 -18.08 0.17 -12.17 0.12 -7.677 0.088
14.000 -28.87 0.44 -18.78 0.27 -12.72 .17 -7.33 0.12 -3.271 0.089
15.000 ~22.52 0.44 -14.08 0.27 ~-7.59 0.18 -2.67 0.12 0.982 0.089
16.000 -16.48 0.45% -8.65 0.27 -2.67 0.18 1.81 Q.12 5.096 0.080
17.000 ~10.73 G.45 -3.45 0.28 2.05 0.18 6.13 0.12 9.079 0.091
18.000 -5.27 0.46 1.51 0.28 6.59 0.18 10.3C 0.13 12.943 0.092
18.000 -0.07 0.46 6.26 0.28 10.95 0.18 14.34 0.13 16.700 0.085
20.000 4.89 0.47 10.81 0.29 15. 16 0.18 18.25 0.13 20.361 0.098
21.000 9.62 0.47 15.19 .29 19.22 0.19 22.05 0. 14 23.94 .10
22.000 14.14 G.48 19.40 0.30 23.16 0.20 25.76 Q.14 27 .44 O.11
23.000 18.48 0.48 23.46 .31 26.99 0.20 29.38 O. 15 30.89 o. 1
24.000 22.65 0.50 27.41 0.32 30.73 0.21 32.94 0.15 34.30 O.11
25.000 26 .68 ¢.52 31.24 0.33 34.40 0.22 36.45 0.16 37.67 0.12
26.000 30.59 0.54 35.00 0.35 38.01 0.24 39.93 Q.17 41.03 0.13
26.268 31.62 0.55
26.278 36.03 0.36
26.300 39.09 0.25
26.334 41.08 0.18
26.378 42.29 0.13
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TABLE 27 8 (CONT.)}

APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE,

CPPHI _(J/MOL.K)

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -83.95 0.12 -75.248 0.099 -64.434 0.097 -58.70 0.12 -58.65 0.13
G.100 -80.24 .11 -71.449 0.093 -60.317 0.093 -56.13 0. 11 -53.55 0.13
©.200 -78.49 0. 10 -69.748 0.088 -58.603 0.080 -53.31 0.1 -51.57 0.13
0.300 ~-77.066 C.094 -68.386 G.084 -57.269 0.088 -51.92 0. 11 -50.09 0.12
0.400 -75.807 C.083 ~67.186 0.080 -56.127 0.085 -50.75 0.10 -48.85 0.12
0.500 -74.655 0.084 -66.115 0.077 -55.106 0.084 -49.71 0.10 -47.77 0.12
0.600 -73.578 ©.080 -65. 112 0.075 -54.170 0.082 -48.776 0.098 -46.80 O. 11
0.700 -72.560 0.077 -64. 167 0.072 -53.296 0.081 -47.908 0.096 -45.90 O. 11
©.800 ~71.586 C.074 -63.268 0.071 -52.471 0.080 -47.094 0.0284 -4%5.07 0. 11
0.900 -70.650 ©.072 -62.405 0.069 -51.686 0.079 -46. 325 0.093 -44.29 O. 11
1.000 -68.744% 0.070 -61.574 0.068 -50.933 0.078 -45.592 0.091 -43.55 O. 11
1.200 -68.014 0.067 -59.987 0.065 -48.507 0.076 -44.214 0.089 -42.16 0.10
1.400 -66.364 ©.064 -58.481 G.063 -48. 165 ©.075 -42.928 0.087 -10.876 0.098
1.600 -64.781 0.063 -57.038 0.062 -46.887 ©.074 -41.713 0.085 -39.671 0.097
1.800 -63.253 0.061 -55.648 0.061 -45.661 ©.074 -40.554 0.084 -38.528 0.095
2.000 -61.771¢ C.060 -54.301 Q.060 -44 .479 0.073 -39.442 0.083 -37.437 0.093
2.500 -58.230 0.0539 -51.088 0.058 -41.674 ©.072 -36.£23 0.080 -34.886 0.088
3.000 ~-54.876 0.0858 -48.048 0.057 -39.034 C.071 -34.378 0.078 -32.523 0.08%
3.500 -51.669 0.058 -45. 141 0.056 ~36.518 C.071 -32.062 0.077 -30.299 0.082
4.000 -48.583 0.057 -42,344 0.055 -34.103 0.070 -29.848 0.075 -28.182 0.080
4.500 ~45.600 0.057 -39.639 0.054 -31.770 0.070 -27.717 0.074 -26.151 0.078
5.000 -42.707 0.057 -37.014 0.053 -29.508 0.069 -25.€55 0.073 -24.193 0.076
6.000 ~37. 156 0.056 -31.971 0.052 -25.162 0.069 -21.703 0.072 -20.449 0.073
7.000 -31.874 0.057 -27.163 0.052 -21.015 ©.068 -17.¢€38 0.070 -16.891 0.071
8.000 -26.824 ©.058 -22.557 ©.053 -17.034 C.067 -14.324 0.069 -13.479 0.069
9.000 -21.981 0.060 -18.130 0.054 -13.19¢6 C.067 -10.838 0.068 -10.187 0.068
10.000 -17.325% 0.062 -13.862 0.055 -9.485 0.067 -7.461 0.068 -6.995 0.0867

11.000 -12.8410 0.064 ~-9.741 0.056 -5.887 0.067 -4.178 0.0867 -3.888 0.067
12.000 -8.512 0.065 -5.753 0.057 -2.389 0.067 ~0.878 0.087 -0.854 0.066

13.000 -4.331 0.066 -1.888 G.058 1.018 0.068 2.148 0.067 2.117 0.066

14.000 -0.284 0.067 1.864 0.060 4.343 0.068 5.213 0.067 5.036 0.066

15.000 3.638 0.068 5.513 0.060 7.5985 0.06% 8.222 0.087 7.909 0.066

16.000 7.445 0.063 9.069 0.061 10.784 0.069 11.184 0.068 10.744 0.066
17.000 11. 147 0.070 12.540 0.062 13.916 0.070 14.105 0.068 13.547 0.066

18.000 14.755 0.07! 15.936 0.063 17.000 0.070 16.994 0.068 16.323 0.066

12.000 18.279 0.073 19.266 0.065 20.043 0.071 19.855 0.068 19.078 0.067

20.000 21.729 0.076 22.540 0.067 23.053 0.071 22.695 0.068 21.814 0.067

21.000 25.116 G.073% 25.787 0.068 26.038 0.071 25.518 0.068 24.536 0.068

22.000 28.451 0.082 28.958 0.070 29.004 ©.071 28.328 0.068 27.243 0.068

23.000 31.746 0.084 32.121 0.072 31.958 0.071 31.130 0.0e8 29.936 0.068

24 .000 35.013 0.087 35.267 0.074 34.905 ©0.073 33.924 0.070 32.613 0.069

25.000 38.262 ©.091 38.404 0.077 37.849 ©.077 36.710 ©.073 35.269 0.071

26.000 41.508% 0.098 41.541 0.085 4C.794 0.085 39.486 0.¢80 37.897 0.075

27.000 40.486 0.083

26.432 42.914 0.10

26.495 43.086 0.091

26.647 42.700 0.083

26.830 41.778 0.089

27.039 40.586 0.083

9.5
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TABLE 27 B (CONT.)

APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, CPPHI (J/MOL.K)

70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -58.80 0.3 ~62.40 0.12 ~66.35 0.22 ~72.06 C.44 -80.33 C.71
0.100 -54. 11 0.3 -56. 10 0. 11 -59.41 0.21 -64.42 0.43 ~71.91 G.70
0.200 -51.87 0.2 -53.78 0. 11 -56.92 0.21 -61.74 0.42 -69.00 0.69
0.300 -50.38 0.12 -52.09 O.11 -55.12 .20 -59.83 C.42 -66.93 0.69
0.400 -49.07 0.2 -50.70 0. 11 ~53.66 0.20 -58.29 0.41 -65.28 0.68
0.500 -47.93 0.1 -49.51 0. 10 -52.41 0.19 -56.99 0.41 ~63.89 ©.67
0.600 -46.91 0.1 -48 .45 0.10 -51.32 0.19 -55.84 0.40 -62.67 0.67
0.700 -45.88 0.1 -47 .48 0.10 -50.32 0. 19 -54.81 C.40 -61.58 0.67
0.800 -45.12 0.1 -46.60 0.10 -49.41 0.18 -53.88 0.39 -60.58 0.66
0.800 -44.31 0.1 -45.770 0.098 -48.57 O.18 -53.01 ©.39 -59.67 0.66
1.000 -43.55 0.1 -44,993 0.097 -47.78 0.18 -52.20 0. 39 ~-58.81 0.65
1.200 -42.14 0.0 -43.557 0.096 -46.32 0.18 -50.71 C.38 -57.26 0.65
1.400 -40.84 0.0 -42.242 0.095 -45.00 0.17 ~-49.37 0.38 -55.85 0.64
1.600 ~39.62 0.0 -41.,021 0.024 -43.77 0.17 ~-48. 13 0.37 -54 .56 0.64
1.800 -38B.479 0.089 -39.873 0.093 -42.,62 0.17 -46.97 0.37 ~53.36 0.63
2.000 -37.391 0.098 -38.785 0.092 -41.54 0.16 -45.88 0.36 -52.23 0.63
2.500 -34.858 0.085 -36.267 0.091 -39.04 0.16 -43.37 Q.35 -49.64 0.62
3.000 -32.530 0.093 -33.961 0.089 -36.75 0.16 -41.09 0.3% -47.29 G.61
3.500 -30.348 0.080C -31.806 0.088 -34.62 0.15 -38.96 0.34 -45. 11 0.61
4,000 ~-28.279 0.089 -29.768 0.087 -32.60 0.15 -36.95 0.34 -43.05 0.60
4.500 -26.300 0.087 -27.820 0.086 -30.68 0.15 -35.03 Q.34 -41.08 0.60
5.000 -24.394 0.085 -25.946 0.085 ~28.83 0.15 -33.18 0.33 -39.19 0.60
6.000 -20.759 0.083 -22.373 0.083 -25.29 0.14 ~28.64 0.33 -35.58 0.59
7.000 -17.308 0.081 -18.980 0.082 -21.983 0.14 -26.28 0.32 -32.15 0.59
8.000 -14.001 0.080 -15.724 0.080 -18.69 0.14 -23.03 0.32 ~28.84 c.58
9.000 -10.808 0.079 -12.578 0.079 -15.56 0.14 -19.89 0.32 -25.63 0.58
10.000 -7.710 0.078 -8.521 0.078 -12.51 Q.13 -16.82 0.32 -22.49 0.58
11.000 -4.691 0.078 -6.536 0.077 -9.53 0.13 -13.81 0.32 -19.43 0.58
12.000 -1.738 0.077 -3.613 0.077 -6.61 0. 13 -10.86 0.32 -16.42 0.58
13.000 1.159 0.077 -0.742 0.076 ~-3.73 0.13 ~7.95 0.32 -13.45 0.58
14.000 4.008 0.077 2.086 0.076 -0.89 0.13 -5.09 0.32 -10.53 0.58
15.000 6.817 0.077 4.877 0.076 1.91 0.13 -2.25 0.32 -7.64 0.58
16.000 9.893 0.077 7.837 0.076 4.68 0.13 0.55 0.32 -4.78 ¢.58
17.000 12.339 0.077 10.368 0.07¢6 7.42 0.13 3.33 0.32 -1.9% 0.58
18.000 15.062 0.077 13.074 0.078 10. 14 0.13 6.07 0.32 0.85 0.58
19.000 17.762 0.077 15.757 0.076 12.83 0.13 8.79 0.32 3.62 0.58
20.000 20.444 0.078 18.417 0.076 15.49 0.13 11.48 0.32 6.36 0.58
21.000 23.106 0.078 21.052 0.076 18.13 0.13 14. 14 0.32 9.06 0.58
22.000 25.749 0.078 23.659 0.075 20.72 0.13 16.75 0.32 11.72 0.58
23.000 28.368 0.079 26.232 0.075 23.28 . 0.13 19.3t 0.32 14.33 0.58
24.000 30.958 0.079 28.763 0.075 25.78 0.13 21.81 0.32 16.88 0.58
25.000 33.510 0.079 31.238 0.077 28.21 0.13 24.24 0.32 19.34 0.58
26.000 36.013 0.082 33.644 0.083 30.55 0.14 26.56 Q.32 21.70 0.58
27.000 38.450 0.089 35.957 0.095 32.78 0.15 28.76 0.33 23.94 ¢.58
28.000 30.80 0.35 26.02 0.60
27.272 39.099 0.092
27.525 37.13 o.M
27.795 34.45 0.17
28.079 30.85 0.35
28.373 26.74 0.60
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TABLE 28 A

PARTIAL MOLAL HEAT CAPACITY OF WATER, CP1 (J/MOL.K)

0.000 DEG C

5.000 DEG C

10.000 DEG C

15.020 DEG C

20.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 76.015 0.000 75.732 0.0CG0 75.546 0.000 75.428 0.000 75.351 0.000
0.001 76.015 0.000 75.732 0.000 75.546 0.000 75.425 0.000 75.351 0.000
0.002 76.015 0.000 75.732 0.000 75.546 0.000 75.4256 0.000 75.351 0.000
0.005 76.01% 0.000 75.732 0.000 75.546 0.000 75.425 G.000 75.351 0.000
0.010 76.014 0.000 75.732 0.000 75.546 0.000 75.425 ©.000 75.350 C.000
0.020 76.013 0.000 75.731 0.000 75.545 0.000 75.423 G.000 75.350 0.000
0.050 76.008 0.000 75.726 0.000 75.541 Q.000 75.422 0.000 75,347 ©.000
0.100 75.993 0.000 75.743 0.000 75.530 ©.000 75.412 0.000 75.338 0.000
0.200 75.942 0.001 75.671 0.001 75.494 0.000 75.381 0.000 75.311 0.000
0.300 75.871 0.002 75.610 0.001 75.442 0.001 75.337 ©.001 75.273 0.000
0.400 75.782 0.002 75.535 0.001 75.377 0.001 75.280 0.001 75.223 0.000
0.500 75.680 0.003 75.447 0.002 75.302 0.001 75.214 G.001 75. 165 Q.001
0.600 75.566 0.003 75.348 0.002 75.216 0.001% 75.133 0.001 75.099 Q.001
0.700 75.441 0.004 75.240 0.003 75. 122 0.002 75.057 0.001 75.026 0.001
0.800 75.308 0.004 75.124 0.003 75.020 0.002 74.967 C .00t 74,946 0.001
0.900 75.167 0.005 75.001 0.003 74.912 0.002 74.871 ©.002 74.860 0.001
1.000 75.020 0.006 74.872 0.004 74.797 0.003 74.77D 0.002 74.770 0.001
1.200 74.709 0.007 74 598 0.005 74,558 0.004 74.583 0.002 74.57% 0.002
1.400 74.383 0.008 74.308 0.006 74.297 0.005% 74.322 ©0.003 74.366 0.002
1.500 74.217 0.010 74.160 0.007 74.1863 0.00% 74.202 0.004 74.257 0.003
1.600 74.048 0.011 74.008 0.008 74,028 0.006 74.073 G.004 74. 146 0.003
1.800 73.708 0.013 73.703 0.009 73.752 0.007 73.823 ©.005 73.917 . 003
2.000 73.367 0.015 73.385 0.011 73.473 0.008 73.574 0.005 73.683 0.004
2.200 73.029 0.016 73.088 0.012 73.192 0.008 73.315 C.008 73.445 0.004
2.400 72.696 Q.018 72.783 0.013 72.812 0.010 73.057 G007 73.204 0.005%
2.500 72.532 0.019 72.632 0.014 72.772 0.010 72.928 0.007 73.083 0.005
2.600 72.370 0.020 72.483 0.015 72.634 0.011 72.798 0.008 72.961 0.006
2.800 72.054 0.022 72.189 0.017 72.359 0.012 72.541 0.009 72.718 0.007
3.000 71.748 0.025 71.902 0.019 72.089 0.014 72.284 C.011 72.474 0.008
3.200 71.454 0.028 71.622 0.021 71.822 0.018 72.030 G.012 72.230 Q.00¢8
3.400 71.170 0.031 71.350 0.024 71.561 0.019 71.777 C.014 71.985 0.011
3.500 71.033 0.033 71.2147 0.026 71,434 0.020 71.65t 0.015 71.863 0.012
3.600 70.898 0.035 71.085 0.027 71.303 0.021 71.523 c.018 71.740 0.012
3.800 70.636 0.039 70.827 0.031 71.048 0.024 71.275 ©.018 71.492 C.014
4.000 70.384 0.044 70.575 0.035 70.796 0.027 71.024 o.021 71.243 g.016
4.200 70.140 0.049 70.327 0.038 70.545 0.030 70.774 ©.023 70.990 0.017
4.400 69.903 0.056 70.082 0.044 70.295 0.033 70.517 ©.025 70.733 C.018
4.500 69.786 0.060 69.960 0.046 70. 168 0.035 70.388 0.026 70.603 c.01¢g
4.600 69.670 0.064 69.838 0.049 70.042 0.037 70.268 0.027 70.471 C.020
4.800 69.441 0.073 69.594 0.056 59.787 0.041 69.995 ©.030 70.202 g.022
5.000 69.212 0.084 69.347 0.064 39.526 0.047 69.724 0.034 69,925 0.024
5.200 68.981 0.098 69.096 0.074 59.259 0.054 698.4435 0.039 €9.638 0.028
5.400 68.75 0.12 68.837 ©.087 58.983 0.064 69. 157 0.046 69,343 0. 034
5.500 68.62 0.13 68.704 0.08% 58.841 0.070 69.003 C.051 69.191 ¢.038
5.600 68 .50 0.14 68.57 0.10 58.696 0.077 68.857 ©.057 69.036 C.042
5.800 68.25 0.16 68.29 0.12 58.395 0.094 68.5414 ©.070 68.716 0.054
6.000 67.98 0.19 67.99 0.15 58.08 O.11 68.217 0.088 68.383 0.069
6.096 G7.85 0.21
6.099 67.84 0.16
6.106 37.91 0.13
6.117 68.02 0. 10
6.131 68. 158 0.081
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TABLE 28 A {CONT.)

PARTIAL MOLAL HEAT CAPACITY OF WATER, CP1 (J/MOL.K)}

25.000 DEG C

30.000 DEG C

40.000 DEG C

50,000 DEG C

60.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. ‘VALUE S.E. VALUE S.E.
C.000 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000
0.001 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000
0.002 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000
C.005 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000
0.010 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000
©.020 75.30% 0.000 75.281 0.000 75.276 0.000 75.307 0.000 75.368 0.000
0.050 75.302 0.000 75.279 0.000 75.273 0.000 75.305 0.000 75.366 0.000
C. 100 75.295 0.000 75.272 0.000 75.267 0.000 75.299 0.000 75.359 0.000
G.200 75.271 0.000 75.250 0.000 75.248 0.000 75.280 0.000 75.341 G.000
0.300 75.236 0.000 75.219 Q.000 76.220 0.000 75.285 0.000 75.317 G.000
0.400 75.193 0.000 75.179 0.000 75. 187 0.000 75.224 0.000 75.288 0.000
0.500 75.141 0.000 7%.132 0.000 75.146 0.000 75.188 0.000 75.253 0.000
0.600 75.082 0.000 75.079 0.000 75.100 G.000 75.147 0.000 76.214 0.000
G.700 75.016 0.001 75.0189 0.000 75.049 0.000 75.100 ©.000 75.171 0.000
0.800 74.844 0.001 74.954 0.001 74.993 0.000 75.050 0.000 75.124 0.001
0.800 74 .867 0.001 74.884 0.001 74.933 0.001 74.996 0.001 75.073 0.001
1.000 74.785 0.001 74.808 Q.001 74.869 0.001 74.937 0.001 75.018 0.001
1.200 74.609 0.001 74.647 0.001 74.729 0.001 74.811% 0.001 74.900 0.001
1.400 74.418 0.002 74.472 0.001 74.576 0.001 74.673 0.001 74.789 0.001
1.500 74.319 0.002 74.381 Q.002 74.496 0.001 74 .600 0.001 74.700 C.001
1.600 74.217 0.002 74.2886 ¢.002 74.413 0.001 74.524 0.001 74.629 C.001
1.800 74.007 0.003 74.091 €.002 74.241 0.002 74.366 0.001 74.479 0.001
2.000 73.790 0.003 73.889 Q.002 74.060 0.002 74.199 0.002 74.320 0.002
2.200 73.568 0.003 73.681 €.003 73.873 0.002 74.028 0.002 74. 153 0.002
2.400 73.343 0.004 73.469 €.003 73.679 0.003 73.843 0.002 73.978 0.002
2.500 73.229 0.004 73.361 C.003 73:580 0.003 73.750 0.002 73.888 0.002
2.600 73.114 0.004 73.252 C.003 73.480 ©.003 73.655 0.003 73.796 0.002
2.800 72.883 0.005 73.091 €.004 73.275 0.003 73.460 0.003 73.606 0.003
3.000 72.650 0.006 72.807 C.005 73.065 0.003 73.258 0.003 73.410 0.003
3.200 72.414 0.007 72.579 €.006 72.849 0.004 73.051 0.003 73.207 0.003
3.400 72.177 0.008 72.348 C.006 72.627 0.004 72.836 0.004 72.997 0.004
3.500 72.057 0.009 72.230 0.007 72.514 0.004 72.726 0.004 72.890 0.004
3.600 71.936 0.009 72. 112 €.007 72.400 0.005 72.61S 0.004 72.781 ©.004
3.800 71.693 0.011% 71.872 c.o08 72.166 0.005 72.387 0.005 72.558 0.005
4.000 71.445 0.012 71.626 C.008 71.9286 0.006 72.163 0.005 72.330 0.005
4.200 71.183 0.013 71.37% C.010 71.679 0.007 71.913 0.0086 72.097 0.006
4.400 70.935 0.014 71.118 C.011 71.426 0.009 71.666 0.008 71.858 0.007
4.500 70.803 0.014 70.986 c.o11 71.296 0.009 71.541 0.008 71.738 0.007
4.600 70.670 0.0156 70.853 €.012 71.165 0.010 71.414 0.008 71.617 0.007
4.800 70.399 0.016 70.581 Q.014 70.887 0.012 71.156 0.011 71.372 0.009
5.000 70.119 0.018 70.300 0.016 70.622 0.01% 70.894 0.014 71.126 0.010
§.200 69.829 0.022 70.011 0.019 70.341 0.012 70.627 0.017 70.881 0.012
5.400 69.530 0.027 69.712 0.024 70.052 0.024 70.359 0.021 70.637 0.016
5.500 69.377 0.030 69.559 0.028 69.806 0.026 70.224 0.023 70.517 0.018
§.600 69.220 0.034 69.404 0.031 69.758 0.029 70.089 0.026 7C.398 0.020
5.800 68.899 0.045 69.087 0.040 69.459 0.037 69.820 0.032 70. 165 ©.026
6.000 68.567 0.058 68.760 0.051 69.156 0.046 69.554 0.040 69.943 0.034
6.200 68.851 0.057 69.293 0.050 69.733 0.045
6.148 68.314 0.0689
6.168 68.478 0.063
6.216 68.827 0.058
6.274 69.198 0.055
6.341 69.685 0.053
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TABLE 28 A (CONT.)

PARTIAL MOLAL HEAT CAPACITY OF WATER, CP1 (J/MOL.K}

70.000 DEG C 80.000 DEG C 90.000 BEG C 100.000 DEG C 110.000 DEG T
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E
G.000 75.457 0.000 75.575 0.000 75.728 0.000 75.919 C.000 76.197 0.000
0.001 75.457 0.000 75.575 0.000 75.728 0.000 75.919 C.000 76.197 Q.00
0.002 75.457 0.000 75.575 0.000 75.1728 0.000 75.918 C.000 76.197 Q.000
0.00% 75.457 0.000 75.575 0.000 75.728 0.000 75.919 C.000 76.197 0.C0oC
0.010 75.457 0.000 75.575 G.000 75.728 0.000 75.919 C.000 76.197 0.0CC
0.020 75.456 0.000 75.574 0.000 75.727 0.000 75.918 C.000 76.196 0.0606
0.050 75.454 0.000 75.571 0.000 75.724 0.000 75.915 C.000 76. 192 0.00C
G. 100 75.447 0.000 75.5865 0.000 75.747 0.000 75.908 C.000 76.185 0.00C
0.200 75.429 0.000 75.547 0.000 75.€892 0.000 75.890 C.000 76.166 0.005
0.300 75.405 0.000 75.523 C.000 75.€76 0.000 75.867 C.000 76.143 0.00+
0.400 75.377 0.000 75.485 ©.000 75.649 Q.000 75.839 C.001 76.115 0.0014
G.500 75.343 0.000 75.462 0.000 75.€47 0.001 75.808 C.001 76.082 0.001
0.600 75.306 0.000 75.425 0.000 75.880 0.004 75.772 c.o01 76.046 0.001
0.700 75.264 :0.000 75.385 C.000 75.54C 0.001 75.731 Q.00 76 .005 0.002
Q.800 75.218 0.001 75.340 0.000 75.496 Q.001 75.687 C.001 75.960 0.002
0.800 75.169 0.001 75.292 0.001 75.448 0.001 75.639 C.002 75.911 0.002
1.000 75.117 0.001 75.240 0.001 75.397 0.001 75.588 C.002 75.859 0.002
1.200 75.002 0.001 75.127 0.001 75.284 0.001 75.475 C.002 75.743 0.002
1.400 74.876 0.001 75.003 0.001 75. 160 0.002 75.349 C.003 75.615 0.003
1.500 74.809 0.001 74.936  0.001 75.€93 0.002 75.282 €.003 75.546 0.003
1.600 74.738 0.001 74.867 0.002 75.024 0.002 75.211 C.003 75.475 0.004
1.800 74.593 0.002 74.722 C.002 74.877 0.003 75.063 C.004 75.323 0.004
2.000 74,437 0.002 74.567 G.002 74.721 0.003 74.904 C.004 75.161 0.005
2.200 74.274 0.002 74.404 0.003 74 856 0.004 74.736 C.00% 74.990 0.00%
2.400 74.102 0.002 74.232 0.003 74.382 0.004 74.560 C.00% 74.810 0.006
2.500 74.013 0.002 74.143 0.003 74.293 0.004 74.468 C.005 74.717 0.006
2.600 73.922 0.003 74.052 0.003 74.201 0.004 74.37S C.006 74.622 0.006
2.800 73.735 0.003 73.865 0.004 74.012 0.005 74.183 C€.006 74.426 0.006
3.000 73.541 0.003 73.670 0©.004 73.816 0.005 73.985 C.006 74.224 0.007
3.200 73.340 0.004 73.470 0.005 73.¢614 0.006 73.780 C.007 74.016 0.007
3.400 73.133 0.004 73.264 C.005 73.407 0.006 73.571 C.007 73.803 - 0.007
3.500 73.027 0.005 73.158 0.005 73.302 0.006 73.465 C.007 73.695 0.008
3.600 72.920 0.005 73.052 ©.006 73.185 0.007 73.358 c.o08 73.586 0.008
3.800 72.704 0.005 72.836 0.006 72.881 0.007 73.142 C.008 73.367 0.009
4.000 72.478 0.006 72.617 0.007 72.764 0.008 72.925 C.010 73.146 0.010
4.200 72.252 0.006 72.386 0.007 72.847 0.0410 72,708 C.0t1 72.926 0.012
4.400 72.022 0.006 72.17%  ©.008 72.330 0.011 72.494 C.014 72.709 0.014
4.500 71.907 0.007 72.068 0.009 72.223 0.012 72.388 C.015 72.602 0.015
4.600 74.792 0.007 71.955 0.0%0 72.118 0.014 72.284 C.017 72.496 0.017
4.800 71.562 0.008 T71.737 Q.012 71.€10 0.017 72.081 C.020 72.290 0.021
5.000 71.333 0.008 71.526 0.014 71.711 ¢.020 71.8868 C.025 72.095 0.025
5.200 71.410 0.011 74.322 ©.0%8 71.524 ©.025% 71.708 C.030 71.943 0.031
5.400 70.893 0.015 74.130 0.022 71.351 0.031 71.546 C.037 71.747 0.038
5.500 70.788 0.017 71.039 0.025 71.271 0.035 71.472 C.041 71.673 0.042
$.600 70.686 0.020 70.953 ©.028 71.196 ©.038 71.404 C.046 71.603 0.047
5.800 70.491 0.027 70.794 0.036 71.C65 0.018 71.287 €.055 71.485 0.057
6.000 70.314 0.036 70.658 0.046 70.961 0.039 71.201 C.067 71.398 0.070
€.200 70.157 0.047 70.548  0.058 70.890 0.072 71.152 c.082 71.347 0.085
6.400 70.027 0.061 70.474 0.074 70.858 0.089 71.144 C.099 71.34 0.10
6.500 70.859 0.088 71.16 C.11 71.35 0. 11
6.600 71.19 C.12 71.38 0.12
6.416 70.017 0.062
6.498 70.451 0.082
6.587 70.87 0. 11
6.680 71.22 C.13
6.778 71.46 0.185
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TABLE 28 B PARTIAL MOLAL HEAT CAPACITY OF WATER, CP:

(J/MOL K)

0.C00 DEG C

5.000 DEG C

10.00C DEG €

15.000 DEG C

20.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S E. VALUE S.E.
0.000 76.015 0.0C0o 75.732 0.000 75.546 0.000 75.426 0.000 75.351 0.000
0. 100 76.014 0.0C0o 75.731 Q.000 75.54% 0.000 75.425 0.000 75.350 0.000
0.200 76.011 0.0Co 75.72¢9 ¢.000 75.543 0.000 75.424 0.000 75.349 0.000
0.300 76.008 0.0Co 75.726 0.000 75.541 0.000 75.421 0.000 75.347 0.000
0.400 76.003 0.0C0 75.722 ¢.000 75.538 0.Q00 75.419 0.000 75.344 G.000
0.500 75.998 0.0Co 75.718 ¢.000 75.534 ©.000 75.418 0.000 75.341 0.000
0.600 75.991 0.0Co 75.712 Q.000 75.529 0.000 75.411 0.000 75.338 ©.000
0.700 75.984 ©.0co 75.7086 ¢.000 75.524 0.000 75.407 0.000 75.334 0.000
0.800 75.976 C.0CH 75.700 ¢.000 75.518 ©.000 75.402 0.000 75.330 0.000
0.900 75.968 0.0Ct 75.692 ¢.000 75.512 0.000 76.397 Q.000 75.325 ©.000
1.000 75.958 0.00t 75.684 ¢.001 75.505 0.000 75.391 0.000 75.320 0.000
1.200 75.937 0.0CH 75.667 C.001 75.4390 C.000 75.378 0.000 75.309 0.000
1.400 75.914 0.001 75.647 ¢.001 75.473 C.001 75.363 0.000 75.296 0.000
1.600 75.888 0.00t 75.625 C.001 75.455 0.001 75.347 0.000 75.282 O . 000
1.800 75.859 0.002 75.601 C.001 75.434 0.001 75.330 0.001 75.266 0.000
2.000 75.829 0.002 75.575 C.001 75.412 ©.00H1 75.310 0.001 75.250 ©.000
2.500 75.744 0.002 75.502 C.002 75.349 0.001 75.256 0.001 75.202 0.C00
3.000 75.648 G.003 75.419 C.002 75.278 0.001 75.193 0.001 75. 147 0.001
3.500 75.541 0.003 75.327 C.002 75. 187 0.002 75.123 0.001 75.084 0.001
4.000 75.424 0.004 75.226 C.003 75.109 0.002 75.045 0.001 75.016 0.001
4.500 75.283 0.005 75.117 €.003 75.013 0.002 74 .961 0.001 74.941 Q.001
5.000 75.166 0.005 75.000 C.003 74.911 ©.002 74.871 0.002 74.860 0.001
6.000 74.878 0.007 74.748 C.004 74.688 0.003 74.672 0.002 74.682 0.002
7.000 74.568 C.008 74.472 0.006 74.443 0.004 74 .453 0.003 74.485 0.002
8.000 74.237 C.010 74.178 0.007 74.180 0.005 74,216 0. 004 74.270 0.003
9.000 73.891 0.012 73.868 0.008 73.801 C.008 73.965 0.004 74.041 0.003

10.000 73.535 0.014 73.548 g.010 73.611 0.007 73.701 0.005 73.800 0.004

11.000 73.172 0.016 73.218 0.011 73.312 0.008 73.426 0.006 73.547 0.004

12.000 72.806 G.o18 72.884 0.013 73.005 0.009 73.144 0.007 73.285 0.005

13.000 72.440 0.020 72.547 0.015 72.694 0.011 72 .854 0.008 73.014 ©.0086

14.000 72.077 C.022 72.210 C.017 72.379 C.012 72.559 0.009 72.736 0.007

15.000 71.718 0.025 71.874 0.019 72.062 0.014 72.259 0.011 72.450 C.008

16.000 71.368 c.o28 71.541 0.022 71.744 0.017 71.955 0.013 72.158 0.010

17 .000 71.025 0.033 71.211 0.026 71.425 ©.020 71.€45 ©.015 71.857 0.012

18.000 70.693 0.038 70.884 0.030 71.104 0.023 71.330 0.018 71.547 0.014

19.000 70.367 0.044 70.558 0.035 70.779 0.027 71.007 0.021 71.226 0.016

20.000 70.047 0.052 70.231 0.041 70.448 0.031 70.€73 0.024 70.891 0.018

21.000 69.730 0.062 69.901 0.048 70.108 0.036 70.225 0.027 70.53¢2 0.020

22.000 69.411 0.074 69.562 0.057 69.753 ©.042 69 .60 0.030 70.166 0.022

23.000 69.084 0.092 69.208 0.069 69.379 0.051 69.571 0.036 69.767 0.026

24.000 68.74 0.12 68.832 0.087 68.978 ©.064 69. 152 0.046 69.338 0.034

25.000 68.37 0. 15 68.42 0. t1 68.542 0.085 68.€97 0.063 68.872 0.048

26.000 67.96 0.20 67.97 0.15 68.06 0.12 68.197 0.088 68.363 0.070

26.268 67.85 0.21

26.278 67.84 0. 16

26.300 67 .91 .13

26.334 68.02 G. 10

26.378 68.158 ©.081
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TABLE 28 B (CONT.)

PARTIAL MOLAL HEAT CAPACITY OF WATER, CP1 (J/MOL.K)

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 75.306 0.00¢ 75.282 0.000 75.276 0.000 75.308 ©.C00 75.369 0.000
0.100 75.30% 0.000 75.282 0.000 75.276 0.000 75.308 0.C00 75.369 0.000
0.200 75.304 0.000 75.280 0.000 75.274 0.000 75.306 0.C00 75.367 0.000
0.300 75.302 0.000 75.279 0.000 75.273 0.000 75.305 0.C00 75.366 0.000
0.400 75.300 0.000 75.277 0.000 75.271 0.000 75.303 0.Co0 75.364 0.000
0.500 75.297 0.000 75.274 0.000 75.268 ©.000 75.301 0.C00 75.361 0.000
0.600 75.294 0.000 75.274 0.000 75.266 0.000 75.298 0.C00 75.359 ©.000
0.700 75.29¢ 0.000 75.268 0.000 75.264 0.000 75.296 0.Co0 75.356 0.000
0.800 75.287 0.000 75.265 0.000 75.260 0.000 75.293 0.C00 75.363 0.000
0.900 75.283 0.000 75.261 0.000 75.257 0.000 75.289 ©.000 756.350 0.000
1.000 75.278 0.000 75.257 0.000 75.254 0.000 75.286 G. 000 75.347 0.000
1.200 75.268 0.000 75.248 0.000 75.246 0.000 75.279 0.000 75.340 Q.000
1.400 75.257 0.000 75.238 0.000 75.237 0.000 75.270 0.000 75.332 0.000
1.600 75.245% 0.000 75.226 0.000 79.227 0.000 75.261 0.000 75.323 0.000
1.800 75.231 0.000 75.214 0.000 75.216 0.000 75.252 0.000 75.314 0.000
2.000 75.216 0.000 75.200 0.000 75.205 0.000 75.241 0.000 75.303 0.000
2.500 75.173 0.000 75.162 0.000 75.172 ©.000 75.211 0.000 75.275 0.000
3.000 75.124 0.000 75.117 G 000 75.134 0.000 75.176 0.000 75.242 0.000
3.500 75.069 0.000 75.067 0 000 756.090 0.000 75.137 0.000 75.206 0.000
4,000 75.007 0.00! 75.01t 0.000 75.042 0.000 75.094 0.000 75.165 0.000
4.500 74.939 0.00 74.950 0 001 74.890 0.000 75.047 0.000 75.121 0.001
5.000 74.867 0.00! 74.883 0.001 74.933 0.001 74.995 0.001 75.072 0.001
6.000 74.706 0.00! 74.736 0 001 74 .806 0.001 74.881 0.00t 74.965 0.001
7.000 74.526 0.002 74.572 O 00t 74.663 0.001 74.752 0.001 74.844 0.001
8.000 74 .331 0.002 74.392 0 002 74 .506 0.001 74.609 0.001 74.709 0.001
9.000 74.121 0.002 74.197 0.002 74.335 0.001 74.452 0.001 74.561 ©.001

10.000 73.898 0.003 73.990 0 002 74.150 0.002 74.282 0.002 74.399 0.002

11.000 73.663 0.003 73.771 O 002 73.954 0.002 74.100 0.002 74.225 0.002

12.000 73.41¢8 0.004 73.540 0.003 73.745% 0.002 73.905 0.002 74.037 0.002

13.000 73.164 0.00¢ 73.299 0.003 73.524 0.003 73.636 0.003 73.836 0.002
14.000 72.900 0.00% 73.047 0.004 73.280 0.003 73.474 0.003 73.620 0.003
15.000 72.627 0.006 72.785 0.005 73.044 0.004 73.239 ©.003 73.391 0.003
16.000 72.344 0.007 72.511 0.006 72.784 0.004 72.938 0.004 73.146 0.004
17.000 72.051 0.008 72.225 0.007 72.509 0.0041 72.721 0.004 72.885 0.004
18.000 71.74¢€ 0.010 71.925 0.008 72.218 0.005 72.438 0.005 72.608 0.005
19.000 71.428 0.012 71.609 0.008 71.909 0.006 72.1437 0.006 72.315 0.005

20.000 71.093 0.013 71.276 0.0t0 71.582 0.008 71.818 ©.007 72.005 0.006

21.000 70.73¢ 0.015% 70.922 0.012 71.233 0.010 71.479 0.008 71.680 0.007

22.000 70.363 0.017 70.545 ©.014 70.862 0.013 71.122 0.012 71.340 0.009

23.000 69.95¢ 0.020 70.141 0.018 70.467 0.017 70.746 0.015 70.990 C.0t1

24.000 69.52% 0.027 69.707 0.024 70.047 0.024 70.354 0.021 70.633 0.016

25.000 69.05¢ 0.03% €9.241 0.035 69.604 0.033 69.950 0.029 70.276 0.023

26.000 68 .547 0.058 68.740 0.052 69.138 0.047 69.538 0.041 69.930 0.035

27.000 69.607 0.053

25.432 68.314 0.06¢

26.495 68.478 0.063

26.647 68.827 0.058

26.830 69.188 0.055

27.039 69.595 0.083

[4:3]
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TABLE 28 B (CONT.)

PARTIAL MOLAL HEAT CAPACITY OF WATER, CP1 (J/MOL.K)

70.000 DEG ¢

80.000 DEG C

90.000 DEG C

100.000 DEG C

110.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 75.457 0.000 75.575 0.000 75.728 Q.000 75.319 0.000 76.197 0.000
0. 100 75.457 0.000 75.574 0.000 75.728 0.000 75.318 0.000 76.196 0.000
0.200 75.455 0.000 75.573 0.000 75.726 0.000 75.917 0.000 76. 194 0.000
0.300 75.454 0,000 75.571 0.000 75.724 ©.000 75.315 0.000 76.192 0.000
0.400 75.451 0.000 75.569 0.000 75.722 0.000 75.313 0.000 76.190 0.000
0.500 75.449 0.000 75.567 0.000 75.720 0.000 75.310 0.000 76.187 0.000
0.600 75.447 0.000 75.564 0.000 78.717 ©.000 75.307 0.000 76.184 0.000
0.700 75.444 0.000 75.561 0.000 75.714 0.000 75.505 0.000 76.182 0.000
0.800 75.441 0.000 75.5568 0.000 75.711 0.000 75.302 0.000 76.178 0.000
0.900 75.438 0.000 75.565 0.000 75.708 G.000 75.899 0.000 76.175 0.0C0
1.000 75.435 0.000 75.552 0.000 75.705 0.000 75.895 0.000 76.172 0.000
1.200 75.427 0.000 75.545 0.000 75.698 G.000 75.888 0.000 76.165 0.000
1.400 75.420 0.000 75.537 0.000 75.690 0.000 75.881 0.000 76.187 0.000
1.600 75.411 0.000 75.529 0.000 75.682 0.000 75.872 0.000 76.148 0.001
1.800 75.402 0.000 75.520 06.000 75.673 C.000 75.863 0.000 76.139 0.001
2.000 75.392 0.000 75.510 0.000 75.663 0.000 75.854 0.001 76.129 0.001
2.500 75.364 0.000 75.483 0.000 75.637 0.000 75.828 0.001 76.103 0.001
3.000 75.333 0.000 75.452 0.000 75.606 0.001 75.798 0.001 76.072 0.001
3.500 75.297 0.000 75.417 0.00C 75.572 0.001 75.764 0.001 76.037 0.001
4.000 75.258 0.000 75.379 0.000 75.534 ©.001 75.726 0.001 75.999 0.002
4.500 75.215 0.001 75.337 0.001 75.493 0.001 75.684 0.001 75.957 0.002
5.000 75. 169 0.001 75.291 ¢.001 75.448 0.001% 75.639 0.002 75.911 0.002
6.000 75.065 0. 001 75.180 0.001 75.347 0.001% 75.537 0.002 75.807 0.003
7.000 74.948 0.001 75.074 0.001 75.231 0.002 75.421 0.002 75.688 0.003
8.000 74.817 0.001 74.945 0.001 75.1014 0.002 75.290 0.003 75.555 0.003
9.000 74.673 0.001 74.802 0.002 74.958 0.002 75.144 0.003 75.406 0.004

10.000 74.51% 0.002 74.645 0.002 74.800 0.003 74.984 0.004 75.243 0.004

11.000 74.344 0.002 74.474 0.002 74.628 ©.003 74.809 0.004 75.064 0.005

12.000 74. 160 0.002 74.290 0.003 74.4419 0.004 74.620 ©0.008 74.87+4 0.005

13.000 73.961 0.003 74.091 0.003 74.2414 0.004 74.416 0.005 74.663 0.006

14.000 73.749 0.003 73.878 0.004 74.026 0.005 74.197 0.006 74.441 0.006

15.000 73.521 0.003 73.651 0.004 73.796 0.005 73.965 0.006 74.204 0.007

16.000 73.278 0.004 73.409 0.005 73.553 0.006 73.718 0.007 73.953 0.007

17.000 73.022 ©.005 73.154 0.005 73.297 0.006 73.460 0.007 73.690 0.008

18.000 72.750 0.005 72.884 0.006 73.028 0.007 73.18¢9 0.008 73.415 0.008

19.000 72.463 ©.006 72.602 0.007 72.748 0.008 72.810 0.010 73.131 0.010

20.000 72.163 0.006 72.310 0.008 72.462 0.010 72.624 0.012 72.841 0.012

21.000 71.851 0.007 72.011% 0.009 72.172 0.013 72.337 0.016 72.550 0.016

22.000 71.532 0.008 71.709 0.012 71.884 0.017 72.055 0.021 72.264 0.021

23.000 71.209 0.010 71.412 0.016 71.605 ©.023 71.786 0.028 71.992 0.028

24.000 70.889 0.015 71.127 0.022 71.348 0.031 71.543 0.037 71.745 0.038

25.000 70.583 0.023 70.868 0.032 71.125 0.043 71.340 0.050 71.539 0.052

26.000 70.304 0.036 70.650 0.047 70.956 0.059 71.197 0.068 71.394 0.070

27.000 7¢.070 0.056 70.497 0.068 70.8865% 0.082 71.142 0.092 71.336 0.096

28.000 71.21 0.13 71.40 0.13

27.272 70.017 0.062

27.525 70.451 0.082

27.795 70.87 O. 11

28.079 71.22 0.13

28.373 71.46 0.15
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TAELE 29 A PARTIAL MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, CP2 {J/MOL.K)

0.000 DEG C

5.000 DEG C

10.000 DEG C

15.000 DEG C

20.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -183.8B0 0.88 -153.92 0.58 -129.79 0.36 -110.58 0.23 -95.53 0. 16
0.001 -182.70 0.89 -152.81 0.57 -128.67 0.36 -109.43 0.23 -94.33 0.185
0.002 -182.09 0.88 -152.24 0.57 -128.12 0.36 -108.89 0.23 -93.79 0.15
0.005 -180.86¢ 0.87 -150.92 0.56 -126.90 0.35 -107.73 0.22 -92.66 0.1%
0.010 -178.65 0.84 -142 .17 .54 -125.33 0.34 -106.28 0.21 -91.29 0. 14
0.020 -175.26 0.80 -146.25 0.51 -122.76 0.31 -103.98 0.19 -89.17 0.13
0.0%0 -166.86 0.7 -139.14 0.44 -116.66 0.26 -98.63 0.16 -84.38 0.10
0. 100 -155.31 0.62 -128.43 0.37 -108.42 0.22 -91.54 0.13 -78.147 0.083
0.200 -136.33 0.583 -113.46 0.32 -84.87 0.19 ~-79.90 0.12 -67.998 0.083
0.300 -120.38 0.49 -89.94 0.31 -83.33 0.19 -69.86 0.13 -59.317 0.091
0.400 ~106.34 C.48 -87.97 0.31 -73.05 0.20 -61.05 0.14 -51.507 0.087
0.500 -83.70 O.48 -77.11 0.31 -63.67 G.20 -52.88 0.14 -44.324 0.099
0.600 -82.1% 0.48 -67.15 0.31 -55.02 0.21 -45.32 0.14 -37.64 0.10
©.700 -71.51 0.48 -57.81 0.31 -46.97 0.21 -38.25 0.14 -31.37 0.10
0.800 -61.64 0.48 -49.31 0.31 -39.44 0.21 -31.60 0.15 -25.46 0.10
0.900 -52.43 0.49 -41.26 0.31 -32.35 0.21 -25.34 0.15 -19.87 o.11
1.000 -43.81 GC.49 -33.69 0.32 -25.68 .24 -19.41 0.15 -14.56 0. 11
1.200 -28.12 0.51 -19.84 ¢.33 -13.40 0.23 -8.46 0.16 -4.72 c.12
1.400 -14.1¢ 0.53 =7.47 0.35 -2.37 0.24 1.43 0.17 4.21 0.13
1.500 -7.80 0.55 -1.78 0.36 2.73 0.25 6.03 0.18 8.38 0.13
1.600 ~-1.7¢ C.5¢ 3.63 .37 7.58 0.25 10.41 0.18 12.37 0.14
1.800 g.3¢ 0.58 13.61 0.39 16.59 ©.27 18.58 0.18 19.83 0.14
2.000 18.32 0.61 22.62 0.40 24.76 0.28 26.04 0.20 26.68 0.15
2.200 28 .28 0.62 3C.75 0.42 32.19 0.29 32.86 0.20 32.98 0.15
2.400 36.32 0.6¢ 38.11 0.43 38.96 0.29 39.12 0.21 38.80 C.15
2.500 40.03 0.6% 41.53 0.43 42.12 ©.30 42.05 0.21 41.54 0.1%5
2.600 43.5¢ 0.65 44.78 0.44 45. 14 C.30 44 .87 0.21 44 .18 0.16
2.800 50.0€ 0.67 50.83 0.45 50.78 0.31 50.17 0.22 49.19 0.16
3.000 65.91 0.68 56.33 0.47 65.97 0.33 55.08 0.24 53.86 0.17
3.200 61.1¢ c.70 61.33 0.48 60.73 0.34 59.64 0.25% 58.23 0.19
3.400 65.9¢€ G.72 65.91 ¢.80 65. 14 0.36 63.89 0.27 62.35 0.20
3.500 68. 18 0.73 68.06 0.52 67.22 0.38 65.91 0.28 64.33 0.21
3.600 70.2¢ 0.74 70. 11 0.53 69.23 0.33 67.88 0.29 66.25 Q.22
3.800 74 .22 0.77 73.98 0.56 73.05 0.41 71.64 0.31 69.96 0.24
4.000 77.81 0.80 77.58 0.58 76.64 0.44 75.22 0.33 73.51 0.25
4.200 81.11 Q.8% B80O.94 0.62 80.03 0.46 78.63 0.35 76.93 0.27
4.400 84.17 0.89 84.10 0.66 B3.27 C.49 81.22 0.37 80.25 0.28
4.500 85.63 0.8z 85.62 0.68 84.84 Q.51 83.53 0.38 81.88 0.28
4.600 87.04 0.9% 87 .11 0.70 86.38 0.62 85.11 0.39 83.49 0.29
4.800 89.7 1.0 89.99 0.76 89.40 0.586 88.22 0.41 86.67 0.30
5.000 92.3 1.1 82.79 0.82 92.35 0.60 91.29 0.43 89.80 0.31
5.200 84.9 1.2 95.83 ¢.91 85.26 0.66 a4 .32 0.47 92.914 0.34
5.400 97.3 1.4 98.2 1.0 98. 16 0.74 97.34 0.53 96.01 0.39
5.500 98 .6 1.5 99.6 i1 99.60 0.79 98 .35 0.87 97.56 0.42
5.600 99.8 1.6 100.9 1.2 101.06 0.8% 100.37 0.62 99. 11 0.46
$.800 102.2 1.8 103.7 1.3 103.98 0.99 103. 41 0.74 102.23 0.56
6.000 104.8 2.0 106.5 1.6 106.9 1.2 106 .49 0.89 105.36 0.69
6.096 106.0 2.2
6.099 107.9 1.7
6.106 108.5 1.3
6.117 108.31 0.99
6.131 107.42 o.7¢

¥8S

MITO N "0 ANV IXNHVIO°M "D "3



G861 ‘Z 'ON ‘¥ "[OA ‘B1B( "}oY "wey) ‘shyd

SAT
SAT
SAT
SAT
SAT

TABLE 29 A (CONT.)

PARTIAL MOLAL HEAT

CAPACITY OF

SODIUM

CHLORIDE, CF2 (J/MOL.K)

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -83.85 0. 12 ~75.248 0.09¢9 ~64.434 0.097 -59.70 0.12 -58.65 0.13
0.001 -82.69 0.12 -73.9818 0.098 -62.933 0.097 -57.99 0.12 -56.73 0.13
0.002 -82.15 0.1t -73.355 0.097 ~62.316 0.096 -57.30 0.12 -55.95 0.13
0.005 -81.02 0. 11 -72.215 0.095 -61.095 0.085 -55.96 0.11 -54.45 0.13
0.010 -79.63 0. 11 -70.891 0.092 -58.718 0.093 -54 .47 0. 11 ~-52.81 .13
0.020 -77.681 0.097 -68.942 0.086 -57.760 0.088 ~52.39 0.11 -50.56 0.12
0.050 ~73.282 0.08BO -64.788 0.074 -53.781 0.082 -48.314 0.097 -46.26 o. 11
0.100 -67.676 0.067 -58.620 0.065 -49.059 0.076 -43.669 0.088 -41.51 0. 10
0.200 -58.650 0.065 ~51.418 0.062 -41.826 0.074 -36.811 0.081 -34.729 0.089
0.300 -50.946 ©.068 -44 .453 0.062 -36.799 0.074 -31.237 0.078 -29.346 ©.082
0.400 -44 .002 0.070 -38.178 0.062 ~-30.408 0.074 -26.312 0.077 -24.651 0.078
0.500 -37.539 0.070 -32.387 0.061 ~25.445 0.074 -21.809 0.075 -20.392 0.075
0.600 -31.622 0.070 ~26.872 0.060 -20.808 0.073 -17.618 0.074 -16.445 0.073
0.700 -26.001 0.071 -21.872 0.061 -16.437 0.073 -13.676 0.073 -12.743 0.071
0.800 -20.689 0.073 -17.042 0.062 -12.292 0.072 -9.941 0.073 -9.240 0.071
0.900 -15.652 0.076 -12.454 0.06% -8.346 0.073 -6.385 0.072 -5.907 0.071
1.000 -10.862 ©.080 -8.082 0.068 -4.578 0.073 -2.987 0.072 -2.722 0.071
1.200 -1.944 0.089 0.081 0.075 2.487 0.074 3.397 0.072 3.270 0.072
1.400 6.196 0.098 7.964 0.081 8.004 0.077 9.310 0.073 8.835 C.073
1.500 10.01 0.10 11.078 0.084 12.081 ©.078 12.413 0.074 11.480 0.074
1.600 13.65 0.10 14.454 0.08¢6 15.048 0.080 14.823 0.075 14.044 0.075
1.800 20.52 0. 11 20.822 0.090 20.681 0.083 19.991 0.077 18.948 0.076
2.000 26.85 0. i1 26.73C 0.093 25.951 G.086 24 .860 0.080 23.591 ©0.078
2.200 32.72 0. 11 32.229 0.085 30.904 0.089 29.469 0.083 28.007 0.079
2.400 38.17 0. 12 37.367 G.098 35.579 0.092 33.850 0.085 32.225 c.081
2.500 40.75 0.12 39.813 0.09¢ 37.822 0.094 35.965 0.087 34.268 0.082
2.600 43.25 0.12 42.18 0.10 40.008 0.095 38.033 0.088 36.271 0.083
2.800 48.00 0. 13 46.72 0.1 44.224 0.097 42.042 0.080 40. 164 C.085
3.000 52.47 0.13 51.02 0.1 48,253 0.099 45 .889 0.091 43.922 ©.088
3.200 56.68 0.15 55.10 0.12 52.12 0.10 49.624 0.092 47 .561 ©.080
3.400 60.68 0.16 58.99 0.13 55.85 0. 10 53.233 0.093 51.090 0.093
3.500 62.61 0.16 60.88 0.13 57.67 0.10 54.998 0.094 52.818 0.095
3.600 64 .49 Q.17 62.73 0.14 59.46 0.10 56.739 0.095 54.521 0.097
3.800 68. 15 Q.18 66.33 0.14 62.96 0. 11 60.153 G.097 57.86 ¢.1¢C
4.000 71.68 0.13 69.83 0.15 66.38 0.11 63.49 0.10 61.14 0.10
4.200 75.09 0.20 73.22 0.16 69.72 0.12 66.74 O. 11 64.27 o. 11
4.400 78.42 o.21 76.55 0.16 72.99 0.13 69.93 0.12 67.34 o. 11
4.500 80.05 o.21 78.19 0.17 74 .61 0.14 71.49 0. 12 68.85 O.11
4.600 81.63 0.22 79.81 0.17 76.21 0.14 73.04 0. 13 70.33 Q.12
4.800 84.89 0.22 83.03 0.18 78.37 0.16 76.09 0.15 73.21 0.12
5.000 88.07 0.24 86.21 0.20 82.48 0.18 79.06 0.17 76.00 C.14
5.200 91.2t 0.26 89.36 0.23 85.55 Q.22 81.95 0.20 78.68 0.18
5.400 94 .35 0.31 892.49 0.27 88.57 0.27 84.77 0.24 81.23 0.18
5.500 95. 91 0.34 94.04 0.30 90.06 Q.28 86.14 0:26 82 .45 0.20
5.600 97.47 0.37 95.59 0.33 -81.54 0.32 87 .49 0.28 83.64 0.22
$.800 100 .60 0.456 98.69 0.41 94.45 0.39 80. 11 0.34 85.91 ¢.28
6.000 103.73 0.57 101.77 0.52 g7.30 0.47 92.62 0.41 88.00 ©.35
€.200 100.08 0.57 94 .99 ©.50 89.91 0.44
6.148 106.04 0.68

6.168 104.33 0.62

§.216 100.30 0.58

6.274 95.84 0.54

6.341 91.13 0.51
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TABLE 29 A (CONT.) PARTIAL MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, (P2 (J/MOL.K)
70.000 DEG C 80.000 DEG C 90.C00 DEG C 100.000 DEG C 110.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -59.80 0.13 -62.40 0.12 -66.35 0.22 -72.06 C.44 -80.33 0.71
0.001 -57.63 0.13 -59.97 0.12 -63.64 0.22 -69.05% C.44 -76.99 .71
0.002 ~-56.76 0.13 -59.01 0.12 -62.57 0.22 -67.87 C.44 -75.70 .71
0.005 -55.10 0.13 =57.17 0.12 -60.56 C.21 -85.66 C.43 -73.26 0.70
0.010 ~53.30 0.13 ~-55.20 0.11 -58.42 0.21 -63.33 C.43 ~70.72 0.70
0.020 -50.86 0.12 -52.57 0. 11 -55.59 0.20 -60.30 C.42 -67.42 0.69
0.050 -46.29 o.11 -47.75 0.10 -50.53 0.19 -54.97 C.40 -61.70 0.67
0.100 -41.38 0.10 -42.711 0.096 -45, 38 0.17 -19.67 C.38 -56.10 0.65
0.200 -34.,580 0.096 -35.885 0.093 -38.56 0.16 -42.81 C.3% -48.98 0.62
0.300 -29.284 0.091 -30.659 ©.092 -33.44 0.18 -37.69 C.34 -43.73 0.60
0.400 -24.711 0.088 -26.175 0.091 ~29.01 0.15 -33.32 C.33 -39.27 0.60
0.500 -20.585 0.085 -22.138 0.089 -25.04 0. 15 -29.39 C.33 -35.26 0.59
0.600 -16.774 0.083 -18.414 0.088 -21.37 0.14 -25.74 C.33 -31.55 0.59
0.700 -13.204 0.082 -14.923 0.086 -17.83 0. 14 -22.31 C.32 -28.086 0.59
0.800 -9.829 0.081 -11.619 0.085 ~14.66 O. 14 -19.04 C.32 ~24.74 0.58
0.900 -6.617 0.081 -8.470 0.084 -11.54 c.14 ~15.92 C.32 -21.56 0.58
1.000 ~3.546 0.082 -5.454 0.084 -8.565 0. 14 -12.91 Q.32 -18.49 0.58
1.200 2.241 0.083 0.242 0.084 -2.87 Q.14 -7.20 a.32 -12.67 0.58
1.400 7.630 0.084 5.566 0.08% 2.46 0. 14 -1.82 G.32 -7.19 0.58
1.500 10.198 0.085 8.108 0.086 5.01 O. 14 0.76 C.32 -4.55 0.58
1.600 12.690 ©.086 10.580 ¢.087 7.49 0.14 3.28 0.32 -1.99 0.58
1.800 17.471 0.087 15.331 0.080 12.27 C. 15 €.13 0.33 2.96 0.5¢9
2.000 22.0183 ©.088 19.857 ¢.092 16.83 C. 15 12.76 0.33 7.68 0.59
2.200 26.346 0.088 24.183 0.095 21.20 Q.15 17.20 0.33 12.21 0.59
2.400 30.498 0.090 28.334 ©.098 25.40 G. 186 21.47 0.33 16.56 Q.59
2.500 32.512 G.091 30.349 0.083 27.43 0.16 .53 0.34 18.67 0.59
2.600 34.488 0.092 32.33 G. 10 29.43 0. 16 25.57 0.34 20.74 0.59
2.800 38.334 0.095 36.18 0.10 33.32 0.16 29.61 0.34 24.76 0.58
3.000 42.050 0.098 39.89 0. 11 37.07 0.16 32.32 0.34 28.63 0.59
3.200 45.65 0. 10 43 .48 O. 11 40.68 0. 17 3€.98 0.34 32.36 0.58
3.400 49.13 0. 11 46.96 0. 11 44 17 0.17 40.50 0.34 35.94 0.589
3.500 50.84 0. 11 48.65 0.11 45.85 Q.17 42.21 0.34 37.68 0.59
3.600 52.51 O.11 50.31 0.11 47 .52 0.17 4%.88 0.34 39.38 0.60
3.800 55.79 0. 11 53.55 0.12 50.74 0.17 47.12 0.34 42.67 0.60
4.000 58.96 o. 11 56.67 0.12 53.83 0.17 5¢. 21 0.34 45.81 0.60
4.200 62.03 0.12 58.66 0.12 56.77 0.18 Z.18 0.35 48 .79 0.60
4.400 64.99 0.12 62.52 0.13 59.556 0.19 58.91 0.36 51.60 0.61
4.500 66.43 0.12 63.89 0.13 60.90 0.20 57.23 0.36 52.94 0.61
4.600 67 .84 0.12 65.24 0.14 62.19 0.21 58.50 0.37 54.23 0.61
4.800 70.56 0.12 67.80 0.15 64 .64 0.23 6C.90 0.39 56.66 0.63
5.000 73.14 0.13 70.20 0.17 66.83 0.26 63.08 0.42 58.87 0.64
5.200 75.58 0.185 72.414 0.20 68.94 G.30 65.04 C.46 60.86 C.867
5.400 77.85 0.17 74.43 0.24 70.75 0.36 66.75 0.51 62.59 0.71
5.500 78.92 0.19 75.35 0.27 71.55 0.39 67.50 0.54 63.35 0.73
5.600 79.94 0.22 76.22 0.30 72.31 0.42 68.18 0.57 64.04 0.76
5.800 81.83 Q.28 77.77 0.37 73.59 0.51 649.31 0.65 65.19 0.82
6.000 83.50 0.36 79.05 0.46 74.57 C.61 7C.12 0.75 66.02 0.91
6.200 84.93 0.48 80.04 0.57 75.21 0.72 7C.58 0.87 66.5 1.0
6.400 86.08 0.58 80.70 0.70 75.50 0.86 7C.6 1.0 66.6 1.1
6.500 75.49 0.94 7C.5 1.1 66.4 1.2
6.600 7C.3 1.2 66.2 1.3
6.416 86.16 0.59
6.498 80.90 0.78
6.587 75.4 1.0
6.680 7C.0 1.2
6.778 65.5 1.5
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TABLE 29 B PARTIAL MOLAL HEAT CAPACITY OF S0DIUM CHLORIDE, CP2 {uJu/MOL.K)

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -183.80 0.89 -153.92 0.58 -128.79 0.36 -110.58 0.23 -95.53 0.16
0. 100 -176.18 0.81 -147 .04 0.52 -123 .45 0.32 -104 .53 .20 -89.73 Q.13
0.200 -171.04 0.76 -142.67 0.47 -118.67 0.29 -101.26 C. 17 -86.74 O. 11
0.300 -166.48 0.71 -138.82 0.44 -116.38 0.26 -98.40 0. 15 -84.18 0.10
0.400 -162.29 Q.67 -135.29 Q.41 -113.38 0.24 -95.81 0. 14 -81.891 0.083
0.500 -158.35 0.64 -131.99 0.39 ~-110.58 0.23 -93.39 0. 13 -79.773 0.087
0.600 -164.62 0.61 -128.85 0.37 -107.92 0.22 -91. 1t Q.13 ~77.776 0.083
0.700 -151.05 0.59 ~-125.85 0.3% -10%5.38 O.21 -88.93 0. 12 -75.871 0.081
0.800 -147.62 0.57 -122.97 0.34 -102.94 0.20 -86.83 0.12 -74.043 0.080
0. 900 ~-144 .31 0.56 ~120. 18 0.33 -100.58 0.20 -84.81 0. 12 -72.277 0.080
1.000 -141.12 0.54 -117.50 0.33 -98.29 0.13 -82.8% 0. 12 -70.566 0.081
1.200 -135.00 0.52 -112.33 0.31 -83.91 0.19 ~-79.08 O.12 -67.278 0.083
1.400 -129.20 0.51 -107 .43 0.31 -89.73 0.19 ~-75.48 0.13 -64.138 0.087
1.600 -123.67 0.50 -102.74 0.31 -85.72 0. 19 -72.02 0. 13 -61.121 0.090
1.800 -118.37 0.49 -98.23 0.31 -81.87 0.20 -68.63 Q.13 -58.208 0.092
2.000 -113.27 0.49 -93.89 0.30 -78. 14 0.20 ~-865.47 0. 14 -55.385 0.094
2.500 -101.30 0.48 -83.64 0.31 -69.32 0.20 -57.81 0. 14 -48.659 0.098
3.000 -90.22 0.48 -74.12 0.31 -61.08 0.20 -50.62 0. 14 ~-42.325 0.099
3.500 -79.89 0.18 -65.19 0.31 -53.32 0.21 -43.83 0.14 -36.31 0.10
4.000 -70.19 0.48 -56.77 0.31 -45.97 o.21 -37.37 0.14 -30.58 0.10
4.500 -61.04 0.48 -48.79 0.31 -38.98 C.21 -31.20 0.15 -25.10 0.10
5.000 -52.38 0.49 -41.21 0.31 -32.32 Q.21 ~25.30 0.18 -19.83 O. 11
6.000 -36.34 0.50 =27 .14 0.32 -19.85 0.22 -14.22 0.18 -9.91 0.11
7.000 -21.80 0.52 -14.24 0.34 -8.41 0.23 -3.99 0.17 -0.69 0.12
8.000 -8.55 Q.55 -2.45 0.36 2.13 0.25 5.43 ¢.18 7.89 0.13
9.000 3.52 0.57 8.36 0.38 11.85 0.26 14.27 Q.18 15.89 0.14
10.000 14 .54 0.60 18.28 0.40 20.82 C.27 22.44 0.20 23.37 0.14
11.000 24 .59 0.62 27 .39 0.41 29. 114 0.28 30.03 0.20 30.36 0.15
12.000 33.74 0.64 35.74 0.42 36.77 0.2¢ 37.03 0.21 36.91 0.15
13.000C 42.05 0.65 43.39 0.44 43.85 Q.30 43.65 0.21 43.05 0.15
14.000 49 .61 0.67 50.41 0.45 50.39 0.31 43.8D 0.22 48.84 0.16
15.000 56.45 0.68 56.84 0.47 56.45 0.33 55.54 0.24 54,30 0.18
16.000 62.66 0.70 62.73 0.49 62.07 0.35 60.92 0.26 59.48 0.19
17.000 68.28 0.73 68. 15 0.52 67.32 0.38 66.01 0.28 64.42 0.21
18.000 73.38 0.76 73. 16 0.55 72.23 0.4 70.83 0.31 69.16 0.23
19.000 78.04 0.81 77 .82 0.59 76.88 0.44 75.45 0.33 73.75 0.25
20.000 82.33 0.86 82.19 0.63 81.31 0.47 79.92 0.36 78.23 0.27
21.000 86.32 0.94 86.35 0.69 85.59 0.51 84 .30 0.38 82.66 0.28
22.000 90. 1 1.0 90.36 0.76 89.79 0.56 88.63 0.41 87.08 0.30
23.000 83.7 1.2 84 .31 0.87 83.97 0.63 92.97 0.45 21.53 0.33
24.000 97.4 1.4 98.3 1.0 88.21 Q.74 S7.33 0.54 96.06 0.38
25.000 101 .1 1.7 102.4 1.2 102.586 0.92 101.94 0.68 100.72 Q.51
26.000 104.9 2.1 106.6 1.6 107 .1 1.2 106.68 Q.80 105.55 0.70
26,268 106.0 2.2
26.278 107.9 .7
26.300 108.5 1.3
26.334 108.31 0.88
26.378 107.42 0.79
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TABLE 29 B (CONT.)} PARTIAL MCLAL HEAT CAPACITY OF SODIUM CHLORIDE, CP2 (4J/MOL.K)
25.000 DEG C 30.000 DEG € 40.000 DEG C 50.000 DEG C 60.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -83.95 0. 12 -75.248 0.099 -64.43¢ 0.097 -58.70 0. 12 -58.65 O.13
0.100 -78.206 0.099 —-69.447 0.087 -58.261 0.0390 -52.92 o. 11 -51.13 O.13
0.200 ~75.408 0.087 -66.780 0.078 -55.662 0.085 -50.22 C. 10 -48.25 0. 12
0.300 -73.094 0.079 -64.613 0.074 -53.618 0.081 -48 150 0.087 -46.09 o.11
0.400 -71.032 ©.073 -62.702 ¢.070 -51.852 0.079 -46.395 0.093 -44.28 o. 11
0.500 ~69.130 0.069 -60.952 0.067 -50.25¢ 0.077 -44.834 0.090 -42.69 C. 10
0.600 -67.344 0.066 -58.317 0.065 -48.78§& 0.076 ~43.407 0.088 -41.25 0.10
0.700 -65.647 0.065 -57.768 0.064 -47.40% 0.075 ~42.079 0.086 -39.919 0.098
0.800 -64.018 0.084 -56.287 0.063 -46.093 0.07% -40.827 0.085 -38.675 0.086
0.900 -62.450 G.0G4 -54.861 0.062 -44.,837 0.074 ~39.638 0.083 -37.499 0.093
1.000 -60.930 0.054 -53.482 0.062 -43.628 0.074 -38.498 0.082 -36.379 0.092
1.200 -58.011 0.055 -50.840 0.062 -41.323 0.074 -36.342 0.081 -34.273 0.088
1.400 -55.225 0.0866 ~48.320 0.062 -38.137 0.074 ~34.313 ©.080C -32.306 0.086
1.600 -52.548 0.058 -45.900 0.062 -37.04¢€ 0.074 -32.383 ©.078 -30.447 0.084
1.800 -49.951 0.089 -43.563 0.062 -35.0332 0.074 -30.534 0.078 -28.673 0.082
2.000 -47.452 0.058 -41.296 0.062 -33.084 0.074 -28.751 0.077 -26.971 0.080
2.500 -41.455 0.070 -35.885 0.061 -28.442 0.074 -24.525 0.076 -22.958 0.077
3..000 -35.813 0.070 ~30.770 0.061 -24.061 0.073 -20.557 0 075 -19.211 0.074
3.500 ~-30.437 0.071 -25.898 0.060 -19.887 0.073 -16.788 0 074 -15.664 0.072
4.000 -25.287 0.071 ~21.232 0.061 -15.888 0.073 -13.181 0.073 ~12.278 0.071
4.500 -20.366 0.073 -16.748 0.062 ~12.03¢ 0.072 ~9.713 0.073 -9.026 0.071
5.000 -15.624 0.076 -12.428 0.065 -8.324 0.073 ~-6.365 0.072 -5.888 0.071
6.000 -6.648 0.0385 -4.229 0.071 -1.248 0.074 0.019 0.072 0.098 C.071%
7.000 1.723 0.023 3.448 0.078 5.414 0.075 6.049 0.073 5.764 0.073
8.000 9.53 0. 10 10.660 0.083 11.714 0.078 11.778 0.074 11.165 C.074
9.000 16.90 o. 11 17.453 0.088 17.8685 0.081 17.247 0.076 16.341 0.075
10.000 23.79 0.1 23.866 0.091 23.39C 0.084 22.490 0.078 21.327 0.077
11.000 30.28 0. 1% 29.833 0.094 28.831 0.088 27.536 0.081 26. 151 0.078
12.000 36.40 0. 11 35.690 0.097 34.048 0.091 32.412 0.084 30.838 0.080
13.000 42.18 0. 12 41.17 0.10 39.07¢C 0.094 37.144 0.087 35.410 0.082
14.000 47 .67 0.13 46.40 0. 11 43.924 0.097 41.756 0.090 39.886 0.085
15.000 52.89 0. 14 $1.42 0. 11 48.64 0. 10 46.269 0.091 44 .283 0.088
16.000 57.88 0.15 56.27 0.12 53.24 0.10 50.704 0.093 48.616 0.081
i7.000 62.70 0.16 60.96 0.13 57.75 0.10 55.079 0.094 52.897 0.095
18 .000 67 .36 0.18 65.55 0.14 62.20 o. 11 59.410 0.087 57.132 0.099
19.000 71.91 0. 19 70.06 0.15 66.61 0. 11 63.71 0.10 61.32 0.10
20.000 76.39 0.20 74.52 0.16 71.00 0.12 67.99 O .t 65.47 o. 11
21.000 80.85 0.21 78.98 2.17 75.38 0. 14 72.24 0.13 69.56 0.12
22.000 85.31 0.23 83.45 0.19 79.78 0.17 76.48 0.15 73.58 0. 13
23.000 89 .81 0.25 87 .96 0.22 84.19 0.214 80 .68 0.18 77.50 0.15
24.000 84.40 G.31 92.54 0.27 88.62 0.27 84.82 0.24 81.27 C.18
25.000 99.09 0. 41 87.20 0.37 93.05 0.35 88 .86 0.31 84.84 0.25
26.000 103.92 0.58 101.85 0.52 97.47 0.48 82.76 0.42 88.12 C.35
27.000 91.03 0.51
26.432 106.04 O.68
26.495 104 .33 D.62
26.647 100.30 0.58
26.830 95 .84 0.54
27.039 91.13 0.51
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TABLE 29 B (CONT.) PARTTAL MOLAL HEAT CAPACI™Y OF SODIUM CHLORIDE, €22 (J/MOL.K)
70.000 DEG € 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 -59.80 0.3 -62.40 0.12 -66.35 0.22 -72.06 C.44 -80.33 C.71
0.100 -51.47 0.2 -53.22 0.1t -56.29 0.21 -61.05 0.42 -68.23 0.69
0.200 -48.39 0.2 ~49.95%5 O.11 -52.82 0.20 -57.37 0. 41 -64.26 ©.68
0.300 -46.11 0.1 -47 .56 Q.10 -50.34 0.19 -54.77 C. 40 -61.48 0.67
0.400 -44.23 0.1 ~-45.615 0.099 -48.34 0.18 -52.7¢ .38 -59.29 0.66
0.500 -42.59 o.° 1 -43.936 0.087 -46.62 0.18 -50.24 ©.38 -57.43 0.65
0.600 -41.12 0.10 -42.438 0.096 -45.11 0.17 -49.39 0.38 -55.81 C.65
0.700 -39.77 0.10 -41.075 0.094 -43.73 0.17 -48 .00 0.37 -54.36 Q.64
0.800 -38.52 0.10 -39.813 0.094 -42.47 0.17 -46.73 ©.37 -53.03 0.863
0.800 -37.338 0.099 -38.631 0.093 -41.29 0.17 -45.54 0.36 -51.80 0.63
1.000 ~36.219 0.098 -37.515 0.093 -40. 18 0. 16 -44.43 ©.36 -50.65 0.63
1.200 -34.128 0.096 -35.437 0.092 -38.12 0.16 -42.37 0.35 -48 .53 0.62
1.400 ~-32.187 0.094 -33.517 0.092 -36.23 0.16 -40.48 0.35 -46.59 0.61
1.600 -30.561 0.092 -31.718 0.092 -34.45 0.15 -38.72 0.34 -44.79 C.61
1.800 -28.¢€26 0.081 -30.013 0.082 ~32.78 0.15 -37.06 0.34 -43.08 0.60
2.000 -26.866 0.080 -28.384 0.091 ~31.18 0.15 -35.47 0.34 -41.46 0.60
2.500 -23.069 0.087 -24.568 0.090 -27.43 0.15 -31.7¢6 0.33 -37.68 0.58
3.000 -19.444 0.085 -21.024 0.088 -23.94 0.15 -28.30 0.33 -34.15 C.592
3.500 ~-16.021 0.083 -17.678 0.087 ~20.65 0. 14 -25.02 0.33 -30.82 0.59
4,000 -12.757 0.082 -14.486 0.086 -17.50 0. 14 -21.88 0.32 -27.62 0.58
4.500 -9.623 0.¢81 -11.417 Q.085 -14 .46 0. 14 -18 .84 0.32 -24.54 0.58
5.000 -6.599 0.081 -8.452 0.084 ~-11.53 O.14 -15.80 0.32 -21.54 0.58
6.000 -0.824 0.¢82 ~2.777 0.084 -5.88 0.14 -10 .23 0.32 -15.76 0.58
7.000 4.654 0.084 2.624 0.08% ~0.49 0.14 -4 79 0.32 -10.22 C.58
8.000 2.891 0.085 7.804 0.086 4.70 0.14 0.45 G.32 -4.87 0.58
8.000 14.928 0.(86 12.802 0.089 9.72 0. 14 5 54 0.33 0.32 0.58
10.000 19,797 0.¢87 17 .647 0.091 14.61 0.15 10 50 0.33 5.38 0.59
11.000 24 524 0.¢88 22 .363 0.084 19.36 0.15 15 33 0.33 10.31 0.59
12.000 29.132 0.¢80 26.968 0.097 24 .02 0.16 20 06 0.33 15.13 ©.59
13.000 33.638 Q.co2 31.48 0.10 28.57 0.16 24 69 0.34 19.85 ©.59
14.000 38.C59 ©.¢95 35.80 0.10 33.04 Q.16 29 23 0.34 24 .47 ©.59
15.000 42.407 0.Cs8 40.25 o. 11 37.43 Q.16 33 68 0.34 29.00 0.59
16.000 46 .69 0. 10 44 .52 O. 11 41.73 0.17 38 03 0.34 33.44 0.59
17.000 50.91 o. 11 48.73 o. 11 45.94 0.17 42 29 0.34 37.76 0.59
18.000 55.08 0.1 52.85 0.12 50.05 0.17 46 42 0.34 41.96 0.60
19.000 59.18 0.1 56.87 0.12 54.04 0.17 5C.42 0.34 46.02 0.60
20.000 63.20 0.12 60.78 0.13 57.88 0.18 54 24 ©.35 49.91 0.60
21.000 67.11 0.12 64 .55 0.13 61.93 0.20 57 85 0.37 53.57 0.61
22.000 70.90 0.12 68.12 0.15 64 .95 0.23 €1.20 0.39 56.96 0.63
23.000 74 .51 0. 14 71.45 0.19 68.06 0.28 84.20 0.44 60.01 0.66
24 .000 77.82 0.17 74.46 0.25 70.78 0.36 66.77 0.51 62.62 O.71
25.000 80.85 0.25 77.05 0.34 73.01 0.47 68 .81 0.61 64.68 ©.79
26.000 83.860 0.36 79.12 Q.47 74.62 Q.61 70.16 0.76 66 .06 0.9t
27 .000 85.70 0.53 80 .50 0.65 75.44 0.81 70.67 0.95 66.6 1.1
28.000 70.1 1.2 66.0 1.3
27.272 86. 16 0.59
27.525 80.80 0.78
27.795 75.4 1.0
28.079 70.0 12
28,373 65.5 1.5
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TABLE 30 A APPARENT MOLAL RELATIVE HEAT CAPACITY OF SODIUM CHLORIDE, (J/MOL.K)
G.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG € 20.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
©.000 0.000 0.000 0.000 0.000 0.000 C.000 0.000 0.000 0.000 0.000
0.00t1 0.695 0.004 0.704 0.003 0.723 0.002 0.752 0.002 0.789 0.001
0.002 1.059 0.007 1.083 0.006 1.065 0.004 1.093 0.003 1.135 0.002
0.005 1.906 0.018 1.839 0.013 1.811 0.010 1.818 0.007 1.855 0.005
0.010 3.0438 0.034 2.867 0.026 2.757 0.019 2.711 0.014 2.719 0.010
0.020 4.97t 0.064 4.556 0.048 4.273 ©.035 4.103 0.026 4.031 0.019
0.050 8.72 a.14 8.63 C.1¢ 7.832 0.077 7.278 0.056 6.934 0.041
Q. 100 16 .31 0.24 14.21 Q.18 12.61 0.13 11.445 0.095 10.653 0.068
G.200 27.31 0.38 23.47 0.29 20.48 0.21 i8.25 0.15 16.64 0. 11
0.300 36.75 0.49 31.44 Q.36 27.27 C.26 24.089 0.9 21.75 0.13
0.400 45,21 0.57 38.60 0.42 33.37 0.30 28.35 0.24 26.35 0.15
©.500 52.94 0.64 45 .17 0.46 38.00 ¢.33 34.21 0.23 30.61 0.16
0.600 60. 11 0.69 51.28 0.49 44.25 0.3%5 38.76 0.24 34.61 0.17
0.700 66.82 0.73 57.02 Q.52 49.18 0.36 43.06 0.25 38.39 0.17
0.800 73.13 0.76 62.44 0.54 53.87 0.37 47 .14 0.26 41.98 0.18
C.800 79.08 C.79 67.57 g.56 58.32 0.38 51.03 0.26 45.42 0.18
1.000 84.76 0.81 72.486 C.57 62.57 ©.39 54.75 0.26 48 .71 0.18
1.200 95.30 C.85 81.60 Q.59 70.53 0.40 61.75 0.27 54.92 0.18
1.400 104.94 c.87 90 .00 C.60 77.88 ¢.40 68.123 0.27 60.69 0.1i8
1.500 109.46 0.88 83.95 C.60 81.36 0.40C 71.34 0.27 63.44 0.18
1.600 113.81 ©.89 97.76 C.61 84.71 ©.40 74.28 0.27 66.09 Q.18
1.800 122.02 0.90 104 .97 c.6t 91.07 G.40 79.983 0.26 71.16 0.18
2.000 129.65 0.92 111.68 G.62 97.02 Q.40 85.23 0.26 75.92 0.17
2.200 136.74 0.93 117.95 c.62 102.58 0.40 90.22 0.26 BO.42 0.17
2.400 143.36 ¢.93 123.82 c.62 107 .83 0.40 94.92 0.25 84.67 0.17
2.500 146.51 0.924 126.62 c.62 110.33 C.40 a7.17 0.25 B6.72 0.17
2.600 149.65 0.94 129.33 C.62 112.7% G.40 99.35 0.25 88.70 0.17
2.800 155. 34 0.95 134.51 C.63 117.40 0.40 103.55 0.25 92.53 0.17
3.000 16C.78 C.9% 139.37 C.63 121.79 0.40 107 .53 Q.25 96. 16 0.16
3.200 165.88 ©.96 143.96 C.63 125.94 0.40 111.31 0.25 99.63 0.16
3.400 170.67 C.96 148.29 C.63 129.87 ¢.40 114 .30 0.25 102.94 0.16
3.500 172.97 0.97 150.37 ¢.63 131.76 0.40 116.63 0.25 104 .53 0.17
3.600 175.189 0.97 152.38 C.63 133.60 C.40 118.32 0.2% 106.10 0.17
3.800 179.45 .97 156.26 C.64 137. 14 0.40 121.59 0.25 109.13 0.17
4.000 183.47 0.98 159.93 C.64 140.52 0.40 124 .74 0.25 112.03 0. 17
4.200 187.27 0.99 163 .42 C.65 143.74 G.41 127 .70 0.25 114.83 0.17
4.400 190.87 0.99 166.74 C.65 146.81 0.41 130.57 0.26 117.53 0.18
4.500 182.6 1.0 168.34 ¢.65 148.30 0.41 131.37 Q.26 118.84 0.18
4.600 194.3 1.0 169.91 .66 149.76 0.41 133.33 0.26 120. 13 0.18
4.800 187.86 1.0 172.93 C.66 152.59 0.42 136.00 0.27 122.65 0. 18
5.000 200.6 1.0 175.82 ¢.67 155.32 0.42 138.57 0.27 125.09 0.19
$.200 203.6 1.0 178.60 ¢.67 167.¢4 0.43 141.06 0.27 127 .47 0.19
5.400 206.4 1.0 i81.28 0.68 160.48 0.44 143.48 0.28 129.79 0.19
5.500 207.8 i.0 182 .58 (.69 161.72 0.44 144 .67 0.28 130.92 0.19
5.600 208.1 1.0 183.86 Q.69 162.94 C.44 145.84 0.28 132.05 0.19
5.800 211.7 1.1 186.35 Q.70 165.34 0.45 148. 14 0.29 134.26 0.20
6.000 214.2 1.1 188.77 0.71 167.67 0.46 150.38 0.29 136.43 0.20
6.096 215.4 1.1
6.099 189 .95 0.72
6.106 168.88 0.46
6.117 151 .67 0.29
6.131 137.82 0.20

065
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TABLE 30 2 (CONT.]

APPARENT MOLAL

RELATIVE HEAT CAPACITY OF SODIUM CHLORIDE,

(J/MOL .K)

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 80.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE = S.E. VALUE S.E. VALUE S.E.
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.001 ©.833 0.001 0.883 0.001 1.002 0.001 1.139 0.001 1.293 0.001
0.002 1.1€9 0.002 1.255 0.001 1.414 G. 001 1.604 0.00t 1.816 0.001
©0.005 1.918 0.004 2.004 0.003 2.231% 0.002 2.513 0.002 2.833 0.003
0.010 2.773 0.008 2.867 0.006 3.149 0.004 3.521 0.005 3.953 0.005
0.020 4,042 0.014 4.123 0.011 4.449 0.008 4.926 0.009 5.495 0.008
0.050 6.7€9 0.030 6.753 0.023 7.059 ¢.018 7.8670 0.018 8.448 0.013
0.100 10.172 0.0%80 9.850 0.038 10.082 0.030 10.749 0.031 11.677 0.032
0.200 15.558 G.077 14.914 0.059 14.616 Q.046 i5.184 0.048 16.194 0.051
0.300 20.115 0.085 19.071 0.072 18.307 0.057 18.704 0.061 18.693 0.064
0.400 24 .22 0. 11 22.798 0.081 21.873 0.0865 21.769 0.070 22.695 0.073
©0.500 28.01 0.12 26.238 0.087 24.566 0.070 24 .548 0.077 25.388 0.081
©.600 31.57 0.12 29.464 0.092 27.360 0.074 27.125 0.082 27 .867 0.086
Q.700 34.94 0. 12 32.520 0.095 29.999 0.077 29.545 0.085 30. 183 0.091
©.800 38. 1% 0. 13 35.431 0.097 32.510  0.079 31.840 0.088 32.369 0.0%4
0.900 41.23 0.13 38.219 0.098 34.912 0.080 34.030 0.091 34.450 0.097
1.000 44 .17 0.13 40.896 ©.099 37.220 0.081 36.129 0.093 36.44 0.10
1.200 49.7% C.13 45.97 Q.10 41.589 ©.083 40.089 0.085 40.19 Q.10
1.400 54 .98 0.12 50.70 Q.10 45.680 0.083 43.811 0.087 43.70 O.11
1.500 57.42 0.13 52.96 0.10 47.633 0.083 45.585 0.097 45 .38 0.11
1.600 59.82 0.12 55. 15 0.10 498.832 0.084 47 .309 0.098 47 .00 O0.11
1.800 64.4C Q.13 59.35 Q.10 53.176 0.084 50.623 0.099 50.13 o. 11
2.000 68.73 (o ¢ 63.32 ¢. 10 56.636 0.084 53.775 0.089 53. 11 o. 1t
2.200 72.83 0.132 67.08 0. 10 §98.932 G.o84 56.78 0.10 55.97 Q.12
2.400 76.71 0.12 70.67 ¢. 10 63.079 0.085 59.67 0.10 58.70 0.12
2.500 78.58 0.12 72.40 0.10 64.601 0.085 61.06 0.10 60.03 0.12
2.600 80.4C 0.13Z 74.08 0. 11 66.092 0.085 62.44 0.10 61.33 0.12
2.800 83.92 O. 13 77.34 0. 11 68.983 0.086 €5. 10 0.10 63.87 0.12
3.000 87.27 0. 18 80.46 0. 11 71.763 ©.086 67 .67 0.10 66.33 0.12
3.200 80.47 G. 18 83.45 0. 11 74.442 0.087 70.16 0.10 68.71 0.12
3.400 93.54 0.12 86.33 0. 11 77.030 ©.088 72.57 0.10 71.02 0.13
3.500 95.03 0. 1S 87.72 ¢.11 78.292 ¢.088 73.75 ©.10 72.15 Q.13
3.600 96. 49 O. 18 89.09 0. 11 72.534 ©.088 74 .91 0.10 73.26 0.13
3.800 99.32 0. 1< 81.76 0.11 81.961 0.089 77.19 0.10 75 .45 0.13
4.000 102.08 0.1% 94.34 0.12 84.318 C.089 79.40 0.1 77.59 0.13
4.200 104 .68 0. 14 96.84 0.12 86.612 0.080 81.57 0.t 79.67 0. 13
4.400 107.23 0.14 99.26 Q.12 88.848 0.080 83.¢68 O.11 81.71 0.13
4.500 108.47 C.14 100. 4% 0.12 898.945 0.C91 84.72 .11 82.71 Q.13
4.600 109.7C 0.14 101.62 0.12 91.030 0.091 85.74 0. 11 83.70 0.13
4,800 112.09 0.14 103.91 0.12 93.163 0.082 87.76 O.11 85.65 0.13
5.000 114.43 0. 18 106. 15 0.12 95.251 c.083 89.75% O.11 87.55 0.14
5.200 116.70 0.15 108.34 Q.12 97.297 0.024 81.69 o.11 89.41 0.14
5.400 118.93 C. 18 110.48 0. 13 98.305 0.096 93.59 .11 91.24 0.14
5.500 120.02 0. 18 111.53 0.13 100.295 0.097 84 .53 o1 92.13 0.14
5.600 i21.10 0.1§ 112.58 Q.13 101.276 0.099 95.46 0.12 93.02 0.14
5.800 123.24 0.15 114.64 0.13 103.21 0.10 87.28 0.12 94.76 0.14
6.000 125.33 0. 18 116.67 0.13 105. 12 0.11 99.08 0.12 96.45 0.14
6.200 . 106.99 0.12 100 .83 0.13 98. 10 0.14
6.148 126.86 0. 18
6.168 118.34 0.13
6.216 107. 13 G.12
6.274 101.47 0.13
6.341 99.24 (o 11
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SAT
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TABLE 30 A (CONT.) APPARENT MOLAL RELATIVE HEAT CAPACITY OF SODIUM CHLORIDE, (u4/MOL.K)
70.000 DEG C 80.000 DEG C 80.000 DEG C 100.900 DEG C 110.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.C00 0.000 0.000
0.001 1.459 0.001 1.638 0.001 1.829 0.001 2.033 0.C01 2.254 0.001
0.002 2 046 0.001 2.293 0.001 2.558% G.001 2.837 0.002 3.142 0.002
0.005 3 182 0.002 3.553 0.003 3.847 0.004 4.370 0.005 4.832 0.006
0.010 4. 423 0.005 4.920 0.005 5.444 0.007 6.007 ©.009 6.631 0.01%1
0.020 6.114 0.009 6.765 0.010 7.44¢6 0.013 B8.180 0.017 9.006 0.020
0.050 8.302 0.018 10.185 0.020 11.098 ©.028 12.086 0.038 13.240 0.044
0.100 t2.710 0.031 13.76% 0.034 14.839 0.048 16.012 0.065 17.444 0.077
0.200 17.362 0.048 18.538 0.054 19.718 0.076 21.03 0. 11 22.74 0.13
0.300 20.891 0.061 22.098 0.066 23.296 0.097 24 .65 0.14 26.52 0. 17
0.400 23.881 0.069 25.082 0.075 26.27 0. 11 27 .¢4 0©. 186 29.61 Q.20
0.500 26.542 0.075 27.721 0.081 28.89 0.12 30.16 0.18 32.30 G.22
0.600 28 976 0.080 30. 126 0.085 31.27 0.13 32.¢4 0.20 34.74 0.24
0.700 31.242 0.083 32.358 0.088 33.47 0.14 34 .84 0.21 37.00 0.26
0.800 33 374 0.086 34.457 0.091 35.55 0.15 36.¢91 Q.22 39.12 0.28
0.900 35.398 0.088 36.448 0.082 37.52 0.15 38.£7 0.23 41.13 C.28
1.000 37.332 0.080 38.348 Q.093 39.40 0.16 40.75 Q.24 43.05 0.30
1.200 40 975 C.083 41.929 0.094 42.94 0.16 44 .50 0.26 46.67 C.32
1.400 44 374 G.086 45.273 0.085 46 .26 0.17 47.€2 0.27 50.06 C.34
1.500 45.997 0.097 46.871 0.0895 47.85 0.17 49.22 0.27 51.69 C.3%
1.600 47.576 0.098 48.427 0.095 49.40 0. 17 50.77 0.28 53.28 ©.35
1.800 50.61 0.10 51.421 0.085 52.38 0.17 53.77 0.28 56.34 ©.36
2.000 53.51 0.10 54.281 0.085 55.24 G. 17 56.€5 0.28 59,27 0.37
2.200 56.28 Q.10 57.023 0.096 57.98 0.18 59.41 0.30 62.09 0.38
2.400 58 .94 0.1 59.661 0.096 60.62 0.18 62.08 Q.30 64.81 0.39
2.500 60.24 0.11 60.944 0.097 61.90 0.18 63.:8 0.30 66. 14 0.38
2.600 61.51 0.1 62.206 0.087 63.17 0. 18 €64 .€6 0.30 67.44 0.40
2.800 63 .99 O. 11 64.667 0.098 65.64 0.18 67.15 .31 69.99 0.40
3.000 66.39 0.1 67.053 0.089 68.03 0.18 69.E8 0.3¢ 72.46 0.41
3.200 68.72 0.11 69.37 0.10 70.36 0.18 71.€3 .31 74.86 G.41
3.400 70.98 o.11 71.62 0.10 72.62 0.18 74.22 0.32 77.19 G.41
3.500 72.09 0.12 72.72 0.10 73.73 0.18 75.34 0.32 78.33 0.42
3.600 73.19 0.12 73.81 0.10 74.82 0.18 76.44 0.32 79.46 0.42
3.800 75.33 0.12 75.94 0. 10 76.96 0.18 78.€1 0.32 81.66 0.42
4.000 77-43 0.12 78.02 0.10 79.04 0.19 80.71 0.32 83.81 0.42
4.200 79.47 0.12 80.05 0.10 81.07 0. 18 82.76 0.32 85.90 ©.43
4.400 B1.46 0.12 82.02 0. 11 83.05 0.19 84.76 0.33 B7.93 C.43
4.500 82 .44 0.12 82.99 0.4 84.02 0.19 85.73 0.33 88.92 0.43
4.600 83.41 0.12 83.95 0. 11 84.97 o.19 86.6€9 0.33 89.90 0.43
4.800 85.31 G.12 85.82 o. 11 86.84 0.18 88.57 0.33 91.81 0.43
5.000 87 .16 0.2 87.65 0. 11 88.65 0.19 80.3¢ 0.33 83.66 0.44
5.200 88 .97 0.12 89.42 0.1 80.41 Q.18 92.15 0.34 95.45 0.44
5.400 80.73 0.13 91.14 0.11 92. 10 0.20 93.85 C.34 97.18 C.44
5.500 91.59 C.13 g1.98 0. 11 92.83 0.20 84 .67 0.34 98.02 0.45
5.600 82.45 0.13 82.80 0. 11 93.74 0.20 95 .48 0.4 98.84 0©.45
5.800 94 .11 0.13 94 .41 o. 11 95.31 G.20 97.C4 0:.35 100.43 0©.45
6.000 95.72 G.13 895.96 0. 11 96.82 0.21 88.%4 . 0.35 101.95 0.46
6.200 97 .28 0.13 97.44 0.12 98.25 0.22 9g9.85 0.36 103.39 Q.47
6.400 98.78 0.13 98.86 0.13 99.61 0.23 101.29 0.37 104.75 0.48
6.500 100.26 ©.23 101.92 Q.38 105.40 G.48
6.600 102.54 .38 106.02 0.49
6.416 98 .90 0.13

6.498 99.53 0.13

6.587 100.81 0.24

6.680 103.C2 0.39

6.778 107.08 0.50

268
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TABLE 30 B APPARENT MOLAL RELATIVE HEAT CAPACITY OF SODIUM CHLORIDE, (J/MOL.K)
0.000 DEG C 5.000 DEG C 10.000. DEG C 15.000 DEG C 20.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE 5.E. YALUE S.E.

0.000 C.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.100 4.449 0.055 4.101 0.042 3.868 0.031 3.734 0.023 3.687 0.016
0.200 7.36 0.10 6.615 0.076 6.081 0.056 5.727 0.041 5.528 0.030
0.300 8.94 0.14 8.82 0. 11 7.988¢ 0.078 7.416 0.057 7.058 0.042
0.400 12.32 0.18 10.84 0.13 9.729 0.098 8.940 0.072 8.426 0.052
0.500 14 .57 0.21 12.74 0. 16 11.36 0.12 10.356 0.085 9.687 0.061
0.600 16.70 0.25 14.54 0. 18 12.89 0.13 11.633 0.097 10.873 0.070
0.700 18.76 0.27 16.27 0.20 14.37 0.15 12.97 O. 11 11.899 0.078
0.800 20.74 0.30 17.94 0.22 15.79 0.16 14.18 0.12 13.079 0.085
0.900 22.65 0.33 19,55 0.24 17.16 o.18 i15.38 0.13 14.120 0.092
1.000 24.51 0.35 21.12 0.26 18.49 0.19 16.53 0.14 15.128 0.098
1.200 28.09 0.40 24 .13 0.29 21.05 .21 18.73 0.15 17.06 O. 11

1.400 31.51 0.44 27.01 0.32 23.50 0.23 20.84 .17 18.91 0.12

1.600 34.79 0.47 29.78 0.35 25.86 0.25 22.87 0.18 20.68 0.13

1.800 37.96 0.561 32 45 0.37 28.13 0.27 24.83 0.182 22.40 0.13

2.000 41.02 0.54 35 04 0. 39 30.34 0.28 26.73 0.20 24 .06 0. 14

2.500 48.28 0.60 41.20 0.44 35.60 0.31 31.28 0.22 28 .04 0.15
3.000 55.09 0.65 47 00 0.47 40.57 0.33 35.57 0.23 31.814 0.1¢6

3.500 61.53 0.70 52 49 Q.50 45.29 0.35 39.67 0.24 35.40 0.17

4.000 67.65 0.73 57.74 0.52 49.81 Q.36 43.60 0.25 38.86 0.17

4.500 73.51 0.76 62.77 0O 54 54.15 0.38 47 .39 0.26 42.20 0.18

§.000 79.12 0.79 67 .60 0O 56 58 .34 0.38 51.05 0.26 45.44 0.18

6.000 89.74 0.83 76.78 0.58 66.32 0.39 68.04 0.27 51.63 0O.18

7.000 99.64 0.86 85 .38 0.58 73.84 0.40 64.66 0.27 57 .51 0.18

8.000 108.93 ©.88 893.48 0 60 80.9% ©.40 70.94 0.27 63. 11 0.18

9.000 117.68 0.80 101 .15 0 61 87.70 0.40 76.93 0.26 68.47 0.18
10.000 125.95 0.91 108 .42 0 62 84.13 0.40 82.65 0.26 73.60 0.17

11.000 133.78 0.92 115.33 0.62 100.26 ©0.40 88.13 0.26 78.54 0.17

12.000 141.20 0.93 121.91 0.62 106. 12 0.40 93.38 0.25 83.28 0.17

13.000 148 .25 0.94 128.17 0.62 114,74 0.40 98.42 0.25 87 .85 0.17

14.000 154.93 0.95 134.14 0.63 117.07 0.40 103.26 0.25 92.26 0.17

15.000 161.29 0.95 139.83 0.63 122.20 0.40 107 .91 0.25 85.51 0.16

16.000 167.33 0.96 145.27 0.63 127.12 0.40 112.39 0.2% 100.62 0.16

17 .000 173.07 0.97 150.46 0.63 131.84 0.40 116.71 0.25 104 .61 0.17

18.000 178.%3 0.97 155.42 0.64 136.38 0.40 120.88 0.25 108 .47 0.17

19.000 183.73 0.98 160.18 0.64 140.74 0.40 124.92 0.25 112.23 0.17
20.000 188.69 0.99 164.73 0.65 144 .95 O.41 128.83 0.26 115.89 0.17
21.000 193.4 1.0 169 .10 0.65 149 .01 0.41 132.63 0.26 119.47 0.18
22.000 197.9 1.0 173.314 0.66 152.95 0.42 136.34 0.27 122.97 O.18
23.000 202.3 1.0 177.38 0.67 156.79 0.43 139.96 6.27 125.42 0.19
24 .000 206.5 1.0 181.32 ©.68 160.52 0.44 143.52 0.28 123.82 0.19
25.000 210.8 1.0 185.16 Q.68 164 .19 Q.44 147 .04 .28 133.20 0.19
26.000 214.4 1.4 188.92 .71 167.80 0.48 150.52 0.29 136.55 0.20
26.268 215.4 1.1
26.278 189.95 Q.72
26.300 168.88 0.46
26.334 151.67 0.29
26.378 137 .82 D.20
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TABLE 30 B {CONT.)} APPARENT MOLAL RELATIVE HEAT CAPACITY OF SODILM CHLORIDE, (J/MOL.K)
25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG € 60.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALLE S.E. VALUE S.E.
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Q.100 3.712 0.012 3.799 0.008 4. 117 0.007 4.€70 0.007 5.106 0.008
0.200 5.459 0.022 5.500 0.017 5.831 0.013 6.392 0.014 7.082 0.014
0.300 6.884 0.030 6.862 ©.023 7.165 0.018 7.780 0.0182 8.565 0.020
0.400 8.143 ©.038 8.052 0.029 8.307 ©.023 8.249 0.024 9.800 0.025
0.500 8.295 0.045 9.132 0.034 9.327 0.027 9.€83 0.028 10.881 0.029
0.600 10.372 0.051 10.136 ©.039 10.264 0.030 10.€21 0.032 11.855 0.0323
0.700 11.3¢91 0.087 11.081 0.043 $1.138 0.034 11.780 0.036 12.750 0.037
0.800 12.364 0.062 11.980 0.047 11.963 0.037 12.€03 0.038 13.582 0.040
Q.900 13.300 0.067 12.842 0.051 12.748 0.040 13.572 0.042 14.365 0.044
1.000 14.204 0.071 13.674 0.054 13.500 0.042 14.105 0.045 15.107 0.047
1.200 15.937 0.079 15.2614 ©.060 14.926 0.047 15.483 0.050 16.494 ©.052
1.400 17.58% 0.086 16.767 0.065 16.269 0.051 16.769 0.055 17.778 0.057
1.600 19.169 0.092 18.209 0.070 17.547 0.055 17.€85 0.059 18.983 0.062
1.800 20.697 0.097 18.600 0.074 18.773 0.058 19.143 0.063 20.126 0.065
2.000 22.18 0.10 20.947 0.077 19.955 0.061 20.255 0.066 21.217 0.068
2.500 25.72 0.1t 24.159 0.084 22.760 0.067 22.874 0.073 23.768 0.07¢
3.000 29.07 0.12 27.200 ©.089 25.400 ©.071 25.318 0.078 26. 1314 0.082
3.500 32.28 0.12 30.107 ©.082 27.915 0.075 27.€35 0.083 28.356 0.087
4.000 35.37 0.12 32.804 0.095 30.331 0.077 29.849 0.086 30.472 0.091
4.500 38.35 0.13 35.609 0.087 32.664 ©.079 31.£80 0.089 32.503 0.095
5.000 41.24 0.13 38.234 0.088 34.926 0.080 34.042 0.091 34.461 0.098
6.000 46.79 0. 13 43.28 0. 10 39.272 ¢.082 37.£94 0.094 38.20 0. 10
7.000 52.08 G.13 48 .09 C.10 43.419 0.083 41.759 0.096 41.76 o. 11
8.000 57.13 0.13 52.69 0.10 47 .400 0.083 45.3573 0.097 45.18 0. 11
9.000 61.97 0.13 57.12 ©.10 51.237 0.084 48 .859 0.098 48.47 o. 11
10.000 66.63 G.13 61.39 0.10 54.949 0.084 52.236 0.099 51.66 O. 11
11.000 71. 41 0.13 6G.51 0.10 58.547 0.084 55.52 0.0 54.77 C.12
12.000 75.44 0.13 69.49 0. 10 62.045 0.085 58.72 0.0 $7.80 C.12
13.000 79.62 0.13 73.36 Q.10 65.451 0.085 61.85 0.10 60.77 0.12
14,000 83.67 0.13 77.11 0. 11 68.777 ©.086 64.¢1 Q.0 63.69 0.12
15.000 87.59 0.13 80Q.76 C. i 72.029 0.086 67.€2 0.0 66.56 0.12
16.000 891.40 0.13 84 .32 o. 11 75.217 0.087 70.88 0.0 69.40 0.13
17 .000 95. 10 0.13 87.79 0. 11 78.350 0.088 73.80 0.0 72.20 0.13
18,000 98.71 0.13 91.18 0.1 81.433 0.089 76.€9 Q.0 74.98 0.13
18.000 102.23 0.13 94.51 C.12 84.477 0.089 79.55 0.1 77.73 0.13
20.000 105.68 0.14 97.79 0. 12 87.487 0.090 82.38 O. 1 80.47 .13
21.000 109.07 0.14 101.01 0.12 90.472 ©.091 85.21 0. 83.19 0.13
22.000 112.40 0.14 104,214 0.12 93.438 0.092 88.03 0.1 85.90 0.13
23.000 115.70 0.15 107 .37 0.12 96.392 ©.0893 90.83 O.1 88.59 0.14
24 .000 118.96 0.15 110.51 0.13 99.338 ©.086 93.€2 0.1 91.27 0.14
25.000 122.21 0.18 113.65 0.13 102.28 0.10 86 .41 0.2 93.92 0. 14
26.000 125.46 0. 15 116.79 0.13 105.23 O. 11 99. 18 0.2 96.55 0.14
27.000 99. 14 0.15
26.432 126.86 0.18
26.495 118.34 0.13
26.647 107 .13 0.12
26.830 101.47 0.13

27.039 99.24 0.15

res
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TABLE 30 B (CONT.}

APPARENT MOLAL RELATIVE HEAT CAPACITY OF SODIUM CHLORIDE, (J/MOL .K)

70.000 DEG C

80.000 DEG C

90.000 DEG C

100.00C DEG C

110.000 DEG C

WEIGHT % VALUE $.E. VALUE  S.E. VALUE S.E. VALUE s.2 VALUE S.E:
0.000 0.000 0.000 0.000  ©0.000 0.000 0.000 0.000 ©.000 0.000 ©0.000
0. 100 5.690 ©0.008 §.304 0.008 6.948 0.011 7.641 0.015 8.4i8 0.017
0.200 7.835 0.014 8.621 0.015 9.437 0.020 10.319  0.027 11.331  0.092
0.300 9.426 0.019 10.317  0.021 11.237 0.028 12.233  ©0.039 13.399 0.045
0.400 10.738  ©0.024 11.703  0.026 12.694 0.036 13.770  0.049 15.050 0.057
0.500 11.877 0.028 12.887 0.031 13.939 0.043 15.074 0.058 16.445 ©0.069
0.600 12.896  0.032 13.858 0.035 15.038 0.049 16.219  0.067 17.665 ©0.079
©0.700 13.826 0.036 14.920 0.039 16.031 0.054 17.247 0.075 18.756 0.089
©0.800 14.687 0.039 15.808 0.043 16.941 0.080 18.186  0.083 19.749  0.098
0.900 15.493  0.042 16.634 0.046 17.785 0.065 19.054  0.090 20.66 o.11
1.000 16.253 ©0.045 17.412  0.049 18.576 0.070 19.864  0.097 21.52 0.12
1.200 17.666 0.050 18.848  0.055 20.031 0.078 21.35 0. 11 23.07  0.13
1.400 18.966 0.054 20.163  0.060 21.356 0.086 22,69 0.12 24,48 0.15
1.600 20.180 0.058 21.384 0.064 22.582 0.093 23.93 0.13 25.77 0.16
1.800 21.324 0.062 22.532 0.068 23.729 0.099 25.08 0.14 26.97 0.17
2.000 22.413  0.065 23.819  0.071 24.81  0.10 26.18 0.15 28.10  0.18
2.500 24.944  0.071 26.138 0.077 27.32  0.12 28.69 0.17 30.69 0.21
3.000 27.273 0.076 28.444  0.082 29.60 0.13 30.97 0.19 33.04 0.23
3.500 29.455  0.080 30.538 0.086 31.73  0.143 33.10  0.20 35.22 0.25
4.000 31.525 0.083 32.637 0.089 33.75  0.14 35.11 0.21 37.28 0.26
4.500 33.504 0.086 34.585 0.091 35.68  0.15 37.03 0.23 39.25 0.28
§.000 35.410 0.068 36.459  0.092 37.53  0.15 38.88  0.23 41.14  0.29
6.000 39.045 0.082 40.032 0.094 41.06 0.16 42 .42 0.25 44.75 0.31
7.000 42.495 0.093 43.425 0.095 44.43 0.16 45.79 0.26 48.19 0.33
8.000 45.803  0.097 46.680  0.095 47.66  0.17 49.03 0.27 51.50  0.3%
9.000 48.996  0.089 49.826 0.095 50.79  0.17 52.18 0.28 54.7f  0.36
10.000 52.08 0.1 52.884 0.095 53.84  0.17 55.24 0.29 57.84 0.37
11.000 §5.11 0.10 55.868  0.096 56.82  0.17 58.25 0.20 60.90 ©0.38
12.000 58.07 0.11 58.791 0.096 59.75  0.18 61.20  0.30 63.91 0.39
13.000 60.96 0.11 61.663 0.097 62.63 0.18 64. 11 0.30 66.88 0.39
14.000 63.81 0.11 64.491  0.098 65.46  0.18 66.98 0.31 §9.81 0.40
15.000 66.62  O.11 67.282  0.089 68.26 ©.18 69.81 0.31 72.70 0.4t
16.000 69.40  0.11 70.04 0.10 71.03  0.18 72.61 0.31 7%.55 0.41
17.000 72.14 0.12 72.77 0.10 73.78  0.18 75.39 0.32 78.38 0.42
18.000 74.87  0.12 75.48 0.10 76.48  0.19 78.14 0.32 81.18 0.42
19.000 77.857  0.12 78. 16 0.10 79.18  0.19 80.86 0.33 83.95 0.42

20.000 80.25  0.12 80.82 0.10 81.85 0.19 83.54 0.33 86.69 0.43

21.000 82.91 0.12 83.46 0.11 84.48  0.19 86.20  ©0.33 89.39 0.43

22.000 85.55  0.12 86.06 0.1 87.08 0.1g 88.81  0.33 92.05 0.43

23.000 88.17  0.12 88.64 0.11 89.63 0.19 91.38 0.33 94.66 0.44

24.000 80.76  ©0.13 91.17 0.11 92.43  0.20 93.88 0.34 97.21 0.44

25.000 93.31 0.13 93.64 0.11 94.56  0.30 86.30 0.35 99.67 0.45

26.000 95.82  0.13 96.05  C.11 96.90  0.21 98.62  0.35 102,04 0.46

27.000 98.25  0.13 98.36 0.12 $8.13  0.22 100.82 0.37 104.27 0.47

28.000 ’ ' 102 .86 0.39 106.35 0.49

27.272 98.90  0.13

27.525 99.53 0.13

27.795 100.81 0.24

28.079 103.02 0.39

28.373 107.08 0.50
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TABLE 31 A PARTIAL MOLAL RELATIVE HEAT CAPACITY OF WATER, Jt (J/MOL.K)
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG €
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 0.000 0.000 0.000  0.000 0.000 ©.000 0.000  ©0.000 0.000 0.000
0.001 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000
0.002 -0.000 0.000 -0.000 0.000 ~-0.000 ©.000 -0.D00  0.000 -0.000 ©.000
0.005 -0.000 0.000 -0.000  0.000 -0.000 0.000 -0.000 ©.000 -0.000 0.000
0.010 -0.000 ©.000 -0.000  0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000
0.020 -0.001 0.000 ~0.001  0.000 -0.001 0.000 ~0.001  0.000 -0.001  0.000
2.050 -0.007 0.000 -0.006  0.000 -0.005 0.000 -0.004  Q.000 -0.004 0.000
2.100 -0.022 0.000 -0.019  0.000 -0.016 0.000 -0.014  0.000 -0.012  0.000
3.200 -0.073 0.001 -0.061  0.001 -0.052 0.000 -0.045  0.000 -0.03%8 0.000
5.300 -0.144  0.002 -0.122  0.001 -0.104 0.001 -0.082 0.001 -0.078 0.000
D.400 -0.232 0.002 ~0.187  0.001 -0.168 0.001 -0.145  0.001 -0.127 0.000
0.500 -0.335 0.003 -0.285  0.002 -0.244  0.001 -0.211  0.001 -0.185 0.00t
0.600 -0.449  0.003 -0.384  0.002 -0.330 0.001 -0.286  0.001 -0.252 0.001
0.700 -0.573 0.004 -0.482  0.003 -0.424 0.002 -0.369 0.001 -0.325 0.001
0.800 -0.707  0.004 -0.608  0.003 -0.526 0.002 ~0.459  0.001 -0.405 0.001
0.900 -0.848 0.005 -0.73%  0.003 -0.634 0.002 -0.555  0.002 -0.490 0©.001
1.000 -0.995 0.008 -0.860 0.004 ~0.748 0.003 -0.656 0.002 -0.581  0.001
1.200 -1.306 0.007 -1.134  0.005 -0.881 0.004 -0.873  0.002 -0.776 0.002
1.400 -1.631 0.009 -1.424  0.006 -1.249 0.005 -1.104  0.003 -0.985 0.002
{.500 -1.798 0.010 -1.872  0.007 -1.383 0.005 -1.224  ©0.004 -1.094 0.003
1.600 ~-1.967 0.011 -1.723  0.008 -1.518 0.006 -1.347 0.004 -1.205 0.003
1.800 -2.307 0.013 -2.029 0.009 -1.734 0.007 -1.597  0.005 -1.433  0.003
2.000 -2.648 0.015 -2.337  0.011 ~2.073 0.008 -1.852 0.00% -1.668 0.004
2.200 -2.986 0.016 -2.644  0.012 -2.354 0.009 -2.110  0.006 -1.906 0.004
2.400 -3.319 0.018 -2.948 0.013 ~2.634 0.010 -2.369 0.007 -2.147 0.005
2.500 -3.483 0.019 -5.100  0.014 -2.773 0.010 -2.498 0.007 -2.268 0.005
2.600 -3.645 0.020 -£.249  0.01% -2.912 0.011 -2.627 0.008 -2.389 0.006
2.800 -3.961 0.022 -3.543  0.017 -3.187 0.012 -2.885 0.009 -2.633 0.007
3.000 -4.266 0.025 -3.830 0.019 -3.457 0.014 -3.142  0.011 -2.876 0.008
3.200 ~4.561 0.028 -4.110  ¢.021 -3.724 0.016 -3.396 0.012 -3.121 0.009
3.400 -4.845 0.031 -4.382 (.024 -3.985 0.019 -3.649 0.014 -3.365 0.011
3.500 -4.982 0.033 -4.515  (0.026 -4.115 0.020 -3.775  0.015 -3.488 0.012
3.600 -5.117  0.03% -4.847 0.027 -4.243 0.021 -3.900 0.016 -3.611  0.012
3.800 -5.379 0.039 -4.905 0.03t -4.498 0.024 -4.154 0.018 -3.858 0.014
4.000 -5.631 0.044 -E.157 (.035 -4.750 0.027 -4.402 0.021 -4.108 0.016
4.200 -5.875 0.043 -5.405 (0.039 -5.000 0.030 -4.654 0.023 -4.361 0.017
4.400 -6.112  0.056 -5.650 0.044 -5.251 0.033 -4.909 ' 0.025 -4.618 0.018
4.500 -6.229 0.060 -5.772 0.046 -5.377 0.035 -5.038 0.026 -4.748 ©.019
4.600 ~6.344 0.064 -5.894 0.049 -5.503 0.037 -5.168 0.027 ~4 . 880 0.020
4.800 -6.574 0.073 -€.138 0.056 -5.759 Q.041 -5.431 0.030 ~-5.149 0.022
5.000 -6.803 0.084 -6.385 0.064 -6.019  0.047 -5.702 0.034 -5.426 0.024
5.200 -7.034 0.098 -6.636 0.074 -6.287 0.054 ~5.980 0.039 -5.712 0.028
5.400 -7.27 0.12 -6.895 0.087 -6.563 0.064 -6.268 0.046 -6.008 0.034
5.500 ~-7.39 0.13 -7.028  0.095 -6.705 0.070 -6.417  ©0.051 -6.160 0.038
5.600 -7.51 0.14 ~7.16 0.10 -6.850 0.077 -5.568 0.057 -6.315 0.042
5.800 -7.77 0.16 -7.44 0.12 -7.150 0.094 -6.882 0.070 -6.634 0.054
6.000 -8.03 0.19 ~1.74 0.15 -7.47 0. 11 -7.209 ©.088 -6.967 0.069
6.096 -8.17 0.21 '
6.099 -7.89 0.16
5.106 ~7.84 0.13
6.117 -7.41 0.10
6.131 -7.182 ©0.081
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TABLE 31 A (CONT.)

PARTIAL MOLAL RELATIVE HEAT CAPACITY OF WATER, J1 (J/MOL K}

25.000 DEG C

30.00C DEG C

40.000 DEG C

50.000 DEG C

60.000 CEG C

S.E.

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE
0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
0.001 -0.000 0.000 -0.000  0.000 -0.000 0.000 -0.000  0.000 -0.000 ©.000
©.002 -0.000 0.000 -0.000  ©0.000 -0.000 0.000 -0.000 ©0.000 -0.000° 0.000
0.005% -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000
0.010 -0.000  0.000 -0.000  0.000 -0.000 0.000 -0.000 ©0.000 -0.000 ©0.000
0.020 -0.001 0.000 -0.001  0.000 -0.001 0.000 -0.001 ©.000 -9,001 0.000
0.050 -0.004  0.000 -0.003  0.000 -0.003 0.000 -0.003  ©0.000 -0.004 ©0.000
0.100 -0.011  0.000 -0.010  0.000 -0.010 0.000 -0.010  0.000 -0.010°  0.000
Q.200 ~-0.03% Q.000 -0.032 0.000 -0.029 0.000 -0.028 0.000 -0.028 0.000
0.300 -0.070  0.000 -0.063  0.000 -0.056 0.000 -0.053  0.000 -0.052  0.000
0.400 -0.113  0.000 -0,103  0.000 -0.090 0.000 -0.084  0.000 -0.081 0.00Q
0.500 -0. 165 0.000 -0. 150 0.000 -0.130 0.000 -0. 120 0.000 -0.116 0.000
0.600 -0.224 0.000 -0.203  0.000 -0.176 0.000 -0.1582  0.000 -0.155 ©0.000
¢.700 -0.290 0.001 -0.263  0.000 -0.227 0.000 -0.208  0.000 -0.198  0.000
0.800 -0.362 0.001 -0.328  0.004 -0.283  0.000 -0.258  0.000 -0.246 0.001
0.900 -0.439  0.001 -0.398 0.001 -0.343  ©0.001 -0.313  0.001 -0.287 0.004
1.000 -0.521  0.001 -0.473  0.001 -0.408 0.001 -0.374  0.001 -0.351 0.001
1.200 -0.697 0.001 -0.635 0.001 -0.548 ©0.001 -0.497  0.001 -0.470 0.001
1.400 -0.888  0.002 -0.810  ©.004 -0.700 ©.00f -0.635  0.001 -0.600 ©0.00f1
1.500 -0.887 0.002 -0.802° ©0.002 -0.780. ©.001 -0.708  0.001 -0.669 0.001
1.600 -1.089 0.002 -0.936 0.002 -0.863 0.001 -0.784  0.001 -0.741  0.001
1.800 -1.289 0.003 -1.181 0.002 -1.036 0.002 -0.9243 0.001 -0.891 0.001
2.000 -1.516 0.003 -1.393  0.002 -1.216 0.002 -1.109.  0.002 -1.050 ©.002
2.200 -1.738 0.003 -1.601 0.003 -1.403 ©0.002 -1.283 0.002 -1.217  0.002
2.400 -1.8963 0.004 -1.814 0.003 -1.597 0.003 -1.465 0.002 -1.891 0.002
2.500 -2.077 0.004 -1.922 0003 -1.696 0.003 -1.558 0.002 -1.481 0.002
2.600 -2.192 0.004 -2.030 © 003 l4.796 0.003 -1.653 0.003 -1.573  0.002
2.800 -2.423  0.005 -2.2561 0.004 -2.001 ©0.003 -1.848 0.003 -1.763 0.003
3.000 -2.656 0.:006 -2.475 0.005 -2.212 0.003 -2.050 ©0.003 -1.958 0.003
3.200 -2.892 0.007 -2.703  0.006 -2.428 0.004 -2.258 0.003 -2.162 0.003
3.400 -3.128 0.008 -2.935 0. 006 -2.649 0.004 -2.472  0.004 -2.372  0.004
3.500 -3.249 0.009 -3.052 0.007 -2.762 ©0.004 -2.582  0.004 -2.479 ©0.004
3.600 -3.370 0.009 -3.170  0.007 -2.877 ©0.005 -2.693  0.004 -2.588 ©0.004
3.800 -3.613 0.011 -3.410 0 008 -3.110 0.005 -2.921 0.005 -2.811 0.005
4.000 -3.861 0.012 -3.656 0. 009 -3.350 0.006 -3.155  0.005 -3.038 0.005
4.200 -4.113  0.013 -3.807 0010 -3.8597 0.007 -3.395 0.006 -3.272 0.006
4.400 -4.371 0.014 -4.164 0 O11 -3.85¢ 0.009 -3.642 0.008 -3.511 0.007
4.500 -4.503 0.014 -4.296 0 Oft -3.980 ©.009 -3.767 0.008 -3.631 0.007
4.600 -4.636 0.015 -4.429 0.012 -4.111 ©0.010 -3.804 0.009 -3.752 0.007
4.800 -4.907 0.016 -4.701 0.014 -4.379° 0.012 -4.152  0.011 -3.997 0.009
5.000 -5.187 0.018 -4.982 0.016 -4.654 0.015 -4.415  0.014 -4.243 0.010
5.200 -5.477 0.022 -5.271  0.019 -4.936 0.019 -4.681 0.017 -4.488 0.012
5.400 -5.776 0.027 -5.570  0.024 -5.224 0.024 -4.849  0.021 -4.732 0.018
5.500 -5.929 0.030 -5.723  0.028 -5.370 0.026 -5.084 ©0.023 -4.853 0.018
5. 600 -6.086 0.034 -5.878  0.031 -5.548 0.029 -5.219  0.026 -4.972 0.020
5.800 -6.407 0.045 -6.196  0.040 -5.817 ©0.037 -5.488 0.032 -5.204 0.026
6.000 -6.739 0.058 -6.523 .0.051 -6.120 0.046 -5.754  0.040 -5.427 0.034
6.200 -6.425 ©0.057 -6.016 0.050 -5.636 0.045
6.148 -6.992  0.069
6.168 -6.804 0.053
6.216 -6.450 ©.058
6.274 -6.110 ©0.055
6.341 ' -5.774 0.053
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TABLE 31 A (CONT.)

PARTIAL MOLAL RELATIVE HEAT CAPACITY

OF WATER, J1 (J/MOL.K)

70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG ¢
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E
0.000 0.000 0.000 0.000 €.000 0.000 0.000 ©.000 0.Q00 0.000 0.0C2
0.001 -0.000 0.000 -0.000 0.000 ~0.000 ©.000 -0.000 0.000 -0.000 0.0CT
0.002 -0.000 0.000 ~0.000 0.000 -0.000 0.000 -0.000 0.000 ~-0.000 0. 002
0.005 -0.000 0.000 -0.000 0.000 ~0.000 ©.000 -¢.000 0.000 ~0.000 0.00C
0.010 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.001 0.002
0.020 -0.001 0.000 -0.001 ©.000 -0.001 0.000 ~0.001 0.000 -0.001 Q.00C
0.050 -0.004 0.000 -0.004 0.000 ~-0.004 0.000 -0.00% 0.000 -0.005 0.0
0.100 -0.010 0.000 -0.011 0.000 ~-0.0i1 ©.000 -0.011 0.000 -0.012 0.00C
0.200 -0.028 0.000 -0.029 0.000 -0.028 0.000 ~-0.030 G.000 -0.031 0.000
0.300 -0.052 0.000 -0.052 0.000 ~0.052 0.000 -0.053 Q.000 -0.05% 0.001
0.400 -0.081 0.000 -0.080 0.000 ~-0.080 0.000 -0.080 0.001 -0.083 0.001
0.500 -0. 114 0.000 -0.113 0.000 ~0. 112 0.001 -0. 112 0.001 -0.115 0.001
0.600 ~0.152 0.000 -0.150 0.000 -0. 148 C.001 -0.148 ©.001 -0.152 0.001
0.700 -0.194 0.000 -0.191 0.000 ~0. {89 C.001 -¢.188 0.001 -0.193 0.002
0.800 -0.238 0.001 -0.23% 0.000 ~0.233 ©.001 -¢.232 0.001 -0.237 0.002
0.900 -0.288 0.001 -0.284 0.001 -0.280 ©.001 -0.280 0.002 -0.286 0.002
1.000 -0.341 0.001 -0.335 0.001 -0.332 0.001 ~0.331 0.002 -0.338 0.002
1.200 -0.455 0.001 ~0.448 0.001 -0.444 0.001 ~0.445 0.002 -0.454 0.003
1.400 -0.582 0.001 -0.572 0.001 -0.569 ©.002 -0.570 0.003 -0.582 0.003
1.500 ~0.649 0.001 -0.639 0.001 -0.635 ©.002 -0.638 0.003 ~0.651 0.003
1.600 -0.718 0.001 ~-0.708 0.002 -0.70% C.002 -¢.708 0.003 ~0.723 0.004
1.800 -0.865 0.002 ~0.853 0.002 -0.851 0.003 -0.857 0.004 ~-0.874 0.004
2,000 ~-1.020 0.002 -1.008 0.002 -1.007 0.003 -1.015 0.004 -1.036 0.005
2.200 -1.184 0.002 -1.172 0.003 -1.172 0.004 -1.183 0.005 -1.207 0.005
2.400 -1.356 0.002 ~1.344 0.003 -1.346 0.004 -1.360 0.005 -1.387 0.006
2.500 -1.445%5 0.002 -1.433 0.003 -1.436 0.004 ~1.451 0.005 -1.480 0.006
2.600 -1.535 0.003 -1.524 0.003 -1.528 0.004 -1.544 ©.006 -1.575 0.008
2.800 -1.723 ©.003 -1.711 0.004 -1.717 0.005 -1.736 0.006 -1.77+1 0.0Q8
3.000 -1.917 0.003 -1.90% G.004 -1.913 0.005 -1.935 0.006 -1.973 0.007
3.200 -2, 117 0.004 -2.105 0.005 -2, 114 0.006 -2.139 0.007 -2.181 0.007
3.400 -2.325 ©.004 ~2.312 0.005 -2.322 C.006 -2.349 0.007 ~2.394 0.007
3.500 -2.431 0.005 -2.417 Q.005 -2.427 0.006 -2.485 0.007 -2.502 0.008
3.600 -2.538 0.005 -2.523 0.006 -2.533 0.007 -2.562 0.008 ~2.611 0.008
3.800 -2.756 0.005 -2.739 0.006 -2.748 0.007 -2.778 0.008 -2.830 0.008
4.000 -2.97¢ 0.006 ~2.958 0.007 -2.968 0.008 -2.995 0.010 -3.051 0.010
4.200 -3.206 Q.006 -3.179 0.007 -3.182 0.010 -3.212 0.011 -3.2714 0.012
4.400 -3.435 0.006 -3.400 0.008 -3.39%8 0.011 -3.426 0.014 -3.488 0.014
4.500 -3.550 0.007 ~-3.511 0.009 -3.505 0.012 -3.5632 0.015 ~-3.596 0.015
4.600 -3.666 0.007 -3.621 0.010 -3.611 0.014 ~3.636 0.017 -3.701 0.017
4.800 -3.896 0.008 ~3.838 0.012 ~-3.8148 0.017 -3.839 0.020 -3.907 0.021
5.000 -4.124 0.008 -4.048 0.014 -4.017 0.020 -4.031 0.025 -4.102 0.025
5.200 -4.348 Q.011 -4.283 0.018 -4.208 ©.025 -4.211 0.030 -4.285 0.031
5.400 -4.565 0.015 ~-4.445 0.022 -4.378 0.031 -4.374 0.037 -4.,450 0.038
5.500 -4.67C 0.017 -4.536 0.025 -4.458 0.035 ~4.448 0.041 ~-4.525 0.042
5.600 -4.772 0.020 -4.623 0.028 -4.532 0.038 -4.516 0.046 -4.594 0.047
5.800 ~-4.,966 0.027 -4.782 0.036 -4.664 0.048 -4.632 0.055 -4.712 0.057
6.000 -5.144 0.036 -4.918 0.046 -4.768 0.059 -4.718 0.067 ~-4.799 0.070
6.200 -5.30C 0.047 -5.026 0.058 -4.838 0.072 -4.768 0.082 -4 .850 0.085
6.400 -5.431 0.061 -5.101 0.074 -4.870 0.088 ~-4.775 G.098 ~4.86 0.10
6.500 -4.870 0.098 -4.76 o. 11 -4.84 0. 11
6.600 -4.73 0. 12 -4.82 0.12
6.416 ~5.440 0.062
6.498 -5.124 0.082
6.587 -4 .86 0.11
6.680 -4.70 0. 13
6.778 -4.73 0.18
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TABLE 31 B PARTIAL MOLAL RELATIVE HEAT CAPACITY OF WATER, Ji (J/MOL.K)

0.000 DEG C §.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG €
WEIGHT % VALUE  S.E. VALUE.  S.E. VALUE  S.E. VALUE S.E. YALUE  S.E.
0.000 0.000  0.00C 0.000  0.000 0.000 0.000 0.000 ©.000 0.000  0.000
0.100 -6.001  0.000 -0.001  0.000 -0.601 0.000 -0.001  ©0.000 ~0.001  0.000
0.200 -0.003  0.000 -0.003  0.000 -0.002 0.000 -0.002  ©0.000 -0.002  0.000
0.300 -0.007 0.000 -0.006  0.000 -0.005 ©.000 -0.004 ©0.000 -0.004  0.000
0.400 -0.011  0.000 -0.010  0.000 -0.008 0.000 -0.007  ©0.000 -0.006 0.000
©.500 -0.017  0.000 -0.014  0.000 -0.012 0.000 -0.011  0.000 -0.008  0.000
0.600 -0.023 0.000 -0.020  0.000 -0.017 0.000 -0.Q14  ©0.000 -0.013  0.000
0.700 -0.030  0.000 -0.026  0.000 -0.022 0.000 -0.019  0.000 -0.017  0.000
0.800 -0.038  0.001 -0.032  0.000 -0.028  0.000 -0.024  0.000 -0.021  0.000
0.9800 -0.047  0.001 -0.040  0.000 -0.034  0.000 -0.029  (.000 -0.026  0.000
1.000 -0.057 0.001 -0.048  0.001 -0.040 0.000 -0.035 0.000 -0.031  0.000
1.200 -0.078  0.001 -0.065 0.001 -0.056 0.000 -0.048  0.000 -0.042  0.000
1.400 -0.101  0.001 -0.085 0.001 -0.072 0.001 -0.062  0.000 -0.055 0.000
1.600 -0.127  0.001 -0.107  0.001 -0.091 0.001 -0.079  ©0.000 -0.069  0.000
1.800 -0.155  0.002 -0.131  0.001 -0.112  0.001 -0.096  ©0.001 -0.084  0.000
2.000 -0.186  0.002 -0.157  0.001 -0.134 0.001 -0.116  0.001 -0.101  0.000
2.500 -0.271  0.002 -0.230 0.002 -0.197 0.001 -0.170  ©0.001 -0.143  0.000
3.000 -0.367 0.003 -0.313  0.002 -0.268 ©0.001% -0.232  ©0.001 -0.204 .00t
3.500 -0.474 0.003 -0.405  0.002 -0.348 ©0.002 -0.303  0.001 -0.266  0.001
4,000 -0.580 0.004 -0.506  0.003 -0.437 ©0.002 -0.380  0.001 -0.335  0.00f1
4,500 -0.715  0.005 -0.615  0.003 -0.532 0.002 -0.465  0.001 -0.410  0.001
5.000 -0.848 0.005 -0.732  0.003 -0.635 0.002 -0.555 0.002 -0.491  0.00f1
6.000 -1.136  0.007 -0.984 ©0.004 -0.858 0.003 -0.754  ©0.002 -0.669  0.002
7.000 -1.447 0.008 -1.260 0.006 -1.103 0.004 -0.973  0.003 -0.866  0.002
8.Q00 -1.778 0.010 -1.554 0.007 -1.366. ©.005 -1.210  0.004 -1.080  0.003
9.000 -2.423  0.012 -1.864 0.008 -1.644 0.006 <1.461 0.004 -1.309  0.003
10.000 -2.480. 0.014 -2.184  0.010, -1.935 0.007 -1.725  0.005 -1.551 0.004
11,000 -2.843 0.016 -2.514 0.011 -2.234 0.COB -1.998  0.006 -1.804 0.004
12,000 -3:209 0.018 -2.848 0.013 -2.541 0.009 -2.282  0.007 -2.066 0.005
13.000 -3.575 0.020 -3.185 0.015 -2.852 0.011 -2.572  0.008 -2.337  0.006
14,000 -3.938  0.022 -3.522 0.017 -3.167 0Q.012 -2.867 0.009 -2.615  0.007
15..000 ~4.286 0.025 -3.858  0.019 -3.484 0.014 -3.166  0.011 -2.900 0.008
16.000 -4.646 0.028 -4.181 0.022 -3.801 0.017 -3.471 0.013 -3.183  0.010
17.000 -4.988 0.033 -4.521 0.026 <4.121  0.020 -3.780 0.015 -3.494 0.012
18.000 -5.322  0.038 -4.848 0.030 -4.442 ©.023 -4.0%6 0.018 -3.804 0.014
19.000 -5.648 0.044 -5.174  0.035 -4.767 0.027 -4.419  0.021 -4.125 0.016
20.000 -5.968  0.052 -5.501 0.041 -5.098 ©0.031 -4.753  0.024 -4.460  0.018
21.000 -6.285 0.062 -5.831 0.048 -5.438 0.036 -5.100 ©0.027 -4.812  0.020
22.000 -6.604 0.074 -6.170  0.057 -5.793 0.042 -5.466  0.030 -5.185  0.022
23.000 -6.931 0.092 -6.524 0.069 -6.167 ©0.051 -5.855 0.036 -5.583  0.026
24,000 -7.27  0.12 +6.900  0.087 -6.568 0.064 -6.274  0.046 -6.013  0.034
25.000 -7.64  0.15 -7.31 Q.11 -7.004 Q.085 -6.720  0.063 -6.478  0.048
26.000 -8.05  0.20 -7.76  0.15 -7.48  0.12 -7.229 0.089 -6.988  0.070
26.268 -8.17  0.21 ‘
26.278 -7.88 0,16
26,300 -7.64  0.13
26,334 -7.41  0.10
26.378 -7.192  0.081
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TABLE 31 B (CONT.)

FARTIAL MOLAL RELATIVE HEAT CAPACITY

OF WATER, J° (J/MOL.K)

25.000 DEG C

30.000 DEG C

40.000 DEG C

50.000 DEG C

60.000 DEG C

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
0.000 0.000 ©.000 0.000 0.000 0.000 G.000 0.C00 0.000 0.000 0.000
0.100 -0.001 0.000 -0.0CH 0.000 -0.001 G.000 -0.C¢01 0.000 -0.001 0.000
0.200 -0.002 0.000 -0.002 0.000 -0.002 G.000 -0.C02 0.000 -0.002 0.000
0.300 -0.004 C.000 -0.003 0.000 -0.003 0.000 -0.003 0.000 -0.004 0.000
0.400 -0.006 0.000 -0.006 0.000 -0.005 0.000 -0.C05 0.000 -0.006 0.000
0.500 -0.00%8 0.000 -0.008 0.000 -0.008 0.000 -0.008 0.000 -0.008 0.000
0.600 -0.012 0.000 ~0.014 0.000 -0.010 0.000 -0.010 0.000 -0.010 0.000
0.700 -0.015% 0.000 -0.014 0.000 -0.013 0.000 -0.013 0.000 -0.013 0.000
0.800 -0.019 0.000 -0.017 0.000 -0.016 C.000 -0.016 0.000 -0.016 0.000
0.900 -0.023 0.000 -0.021 0.000 -0.019 0.000 -0.¢18 0.000 -0.019 0.000
1.000 -0.027 0.000 -0.025 0.000 ~-0.023 0.000 -0.022 0.000 -0.022 ©.000
1.200 ~-0.037 0.000 -0.034 0.000 ~-0.031 0.000 -0.029 0.000 -0.030 0.000
1.400 -0.049 0.000 -0.044 G.000 -0.040 0.000 -0.038 0.000 -0.038 0.000
1.600 -0.06t 0.000 -0.056 0.000 -0.049 G.000 -0.047 0.000 -0.046 0.000
1.800 -0.075 0.000 -0.068 ©.000 -0.080 ¢.000 -0.057 0.000 -0.0656 0.000
2.000 -0.0%0 0.000 -0.082 0.000 -0.072 0.000 -0.067 0.000 -0.066 0.000
2.500 -0.133 0.000 -0. 120 0.000 -0.10% 0.000 -0.087 ©.000 -0.094 0.000
3.000 -0.182 0.000 -0. 165 0.000 -0.143 ©.000 -0.132 0.000 ~-0.127 0.000
3.500 -0.237 ©.000 -0.215 0.000 -0.186 ©.000 -0.171 0.000 -0.164 0.000
4.000 -0.298 0.001 -0.271% 0.000 -0.234 0.000 -0.214 0.000 -0.204 0.000
4.500 -0.367 0.001 -0.332 0.001 -0.287 C.000 -0.262 0.000 -0.249 0.001
5.000 -0.438 0.001 -C.399 0.001 -0.344 G.001 -0.3813 0.001 -0.297 0.0014
6.000 -0.600 0.00t1 -0.546 0.001 -0.471 0.001 ~0.427 0.001 -0.404 0.001
7.000 -0.780 ©.002 -0.710 0.001 -0.613 C.00H -0.857 0.001 -0.526 0.00t
8.000 -0.975 0.002 ~0.880 0.002 -0.771 0.001 -0.700 0.001 -0.661 0.001
9.000 -1.185 ©.002 ~-1.085 0.002 -0.942 0.001 -0.£56 0.001 -0.809 0.001
10.000 -1.408 C.003 -1.292 0.002 -1.126 0.002 -1.0286 0.002 -0.970 0.002
11.000 -1.643 0.003 -1.512 0.002 -1.323 0.002 -1.208 0.002 -1.144 0.002
12.000 ~1.888 ©.004 ~1.742 0.003 -1.532 C.002 -1.404 0.002 ~1.332 0.002
13.000 -2.142 0.004 -1.983 0.003 -1.753 0.003 -1.€12 0.003 -1.633 0.002
14.000 ~2.406 ©.005 -2.23%5 0.004 -1.986 C.003 -1.834 0.003 ~1.749 0.003
15.000 -2.67¢ 0.005 ~2.497 0.005 -2.233. 0.004 -2.070 0.003 -1.979 0.003
16.000 -2.962 0.007 -2.771 0.006 -2.483 0.004 -2.220 0.004 -2.224 0.004
17.000 -3.255 0.003 -3.057 0.007 -2.768 C.004 -2.587 0.004 ~2.484 0.004
18.000 ~-3.559 0.01D -3.357 0.008 -3.058 Q.005 -2.870 0.005 -2.761 0.005
19.000 -3.878 0.0142 -3.673 0.009 -3.367 C.006 -3.171 0.006 -3.055 0.005%

20.000 -4.213 0.013 -4.006 0.010 -3.695 0.008 ~3.490 0.007 -3.364 0.006

21.000 -4.567 0.013 -4.360 0.012 -4.043 0.010 -3.829 0.009 ~3.690 0.007

22.000 -4.943 C.017 -4.737 0.014 -4.415 0.013 -4, 186 0.012 -4.029 0.008

23.000 -5.347 0.020 -5.141 0.018 -4.809 0.017 -4.862 0.015 -4.379 o.0114

24 .000 -5.781 Q.027 -5.57% 0.024 ~-5.229 C.024 -4.854 0.021 -4.736 0.016

2%5.000 -6.250 G.033 -6.041 0.035 -5.672 0.033 -5.359 0.029 ~-5.093 0.023

26.000 -6.7532 0.058 -6.542 0.052 -6.138 ©.047 -5.%770 0.041 ~5.440 0.035

27 .000 -5.762 0.053

26.432 -6.992 0.063

26.495 -6.804 0.063

26.647 -6.450 0.058

26.830 -6.110 0.055

27.039 -5.774 ©0.053
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TABLE 31 B (CONT.)

PARTIAL MOLAL RELATIVE HEAT CAPACITY

OF VWATER,

J1

(J/MOL .K)

70.000 DEG C

80.000 DEG C

90.00C DEG C

100.000 DEG C

110.000 DEG C

WEIGHT % VALUE 5.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E.
©.000 0.000 0.000 0.000  ©.000 0.000 0.000 0.000 0.000 0.000 0.000
0.100 -0.001  0.000 -0.001  0.000 -0.001 .0.000 -0.001  0.000 -0.001 0.000
0.200 -0.002 0.000 -0.002  0.000 -0.003 ©0.000 -0.003  0.000 -0.003  0.000
0.300 -0.004  0.000 -0.004  0.000 -0.004 0.000 -0.005 0.000 -0.005 0.000
0.400 -0.006 0.000 -0.006  0.000 -0.007 ©.000 <0.007 ©0.000 -0.007  0.000
0.500 -0.008 0.000 -0.009  €.000 -0.008 0.000 -0.008  0.000 -0.610  0.000
0.600 -0.011  0.000 -0.011 0.000 -0.012  ©0.000 -0.012  0.000 -0.013  0.000
0.700 ~0.013  0.000 -0.014  0.000 -0.014 0.000 -0.015  0.000 -0.016  0.000
0.800 -0.016  0.000 -0.017  0.000 -0.017 ©.000 -0.018  0.000 -0.019  0.000
0.900 -0.020 0.000 ~0.020  0.000 -0.020 Q.000 -0.021 0.000 -0.022  0.000
1.000 -0.023 0.000 -0.023 0.000 -0.024 0.000 ~0.024  0.000 -0.025 0.000
1.200 -0.030 0.000 ~0.030 ©.000 -0.031 0.000 ~0.031  0.000 10.033 0.000
1.400 -0.038  0.000 -0.038  0.000 -0.038 0.000 -0.039  0.000 -0.041 0.000
1.600 -0.046  0.000 -0.047 0.000 -0.047 0.000 -0.047  0.000 -0.048  0.001
1.800 -0.056 0.000 -0.056 0.000 -0.056 ©0.000 -0.056 ©0.000 -0.058  0.001
2.000 -0.066 0.000 <0.065  0.000 -0.065 ©0.000 -0.065 0.001 -0.068 0.001
2.500 -0.093 0.000 -0.092  0.000 -0.082 ©0.000 -0.092  0.001 -0.095 0.001
3.000 -0.125 0.000 -0.123  0.000 -0.122  0.001 “D.122  0.001 -0.125 0.001
3.500 ~0.160  0.000 -0.158  0.000 -0.156 0.001 -0.156  0.001 ~0.160  0.001
4.000 -0.199  0.000 -0.196  0.000 -0.194 0.001 -0.194  0.00t -0.198  0.002
4.500 -0.242 ©0.001 -0.238  0.001 -0.236 0.001 -0.235 0.001 -0.240 0.002
5.000 -0.289 0.001 -0.284  (.001 ~0.281 ©0.001 -0.280 0.002 -0.286 0.002
6.000 -0.392 0.001 -0.386  0.001 -0.382 0.001 -0.382  0.002 -0.390 0.003
7.000 -0.510 0.001 -0.501 0.001 -0.497 0.002 -0.298  0.002 -0.509 0.003
8.000 -0.640 0.001 -0.631 ©.001 -0.627 0.002 -0.630 ©.003 -0.642 0.003
g.000 -0.785  0.001 -0.774  0.002 ~0.771 ©0.002 ~0.775 0.003 -0.791 0.004
10.000 -0.942  0.002 -0.931  0.002 -0.928 0.003 -0.936  0.004 -0.955 0.004
11.000 -1.113  0.002 -1.101  0.002 -1.101 ©0.003 -1.110  0.004 -1.133  0.005
12.000 -1.298 0.002 -1.285 0.003 -1.287 0.004 -1.300 0.008% -1.326 0.005

13.000 -1.496 0.003 -1.484  0.003 -1.488 0.004 -1.504 0.00% -1.534 0.006
14.000 -1.708 0.003 -1.697 0.004 -1.703 0.005 -1.722  0.006 ~1.756 0.006
15.000 -1.936 0.003 ~1.824 (.004 -1.932 0.005 -1.855 0.006 -1.883  0.007
16.000 -2.178  0.004 -2.166  0.005 -2.175 0.006 -2.201 0.007 -2.244 0.007
17 .000 -2.435 0.005 -2.422  0.005 -2.432 0.006 -2.460 0.007 -2.507 0.008
18,000 -2,708 0.005 -2.6914 0.006 -2.700 ©0.007 -2.730  0.008 -2.782  0.009

19.000 -2.994 0.006 -2.973  0.007 -2.979 0.008 -3.010 0.010 -3.066 0.010

20.000 -3.295 0.006 -3.265 (.008 -3.266 0.010 -3.295 ©0.012 -3.356 0.012

21.000 -3.606 0.007 -3.564  0.009 -3.556 0.013 -3.582 0.016 -3.647 0.016

22.000 -3.926  0.008 -3.866 0.012 -3.845 0.017 -3.864 0.021 -3.933 0.021

23.000 -4.243 0.010 -4.164 0.016 -4.123 0.023 -4.133  0.028 -4.205 0.028

24.000 -4.568 0.015 -4.448 0.022 -4.381 0.031% -4.376 ©.037 -4.452 0.038

25,000 -4.874 0.023 -4.708 0.032 -4.604 ©0.043 -4.580 0.050 -4.658 0.052

26 .000 -5.153 0.036 -4.925 0.047 -4.773 0.059 -4.722  0.068 -4.803 0.070

27.000 -5.387 0.056 -5.078 0.068 -4.864 0,082 -4.778  0.092 -4.861 0.096

28.000 : -4.71 0.3 -4.80 0.13

27.272 -5.440 0.062

27.525 -5.124  0.082

27 .785 -4.86 0. 11

28.079 -4.70 0.3

28.373 -4.73 0.15
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TABLE 32 A PARTIAL MOLAL REL. HEAT CAPACITY OF SODIUM CHLORIDE, J2 (J/MOL.K)
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.t VALUE S.E.
0.000 0.000 ¢.000 0.000  0.000 0.000 ©0.000 0.000 0.000 0.000 0.000
0.001 1.108 0.007 i.106 0.006 1,121 ©.004 1.153 0.003 1.200 0.002
0.002 1.718 0.015 1.676 0.011 1.668 0.008 1.689 0.006 1.736 0.004
0.005 3.168 0.03%5 2.994 0.026 2.888 0.019 2.848 0.014 2.864 0.010
0.010 §.156 0.065 4.743 ¢.048 4.464 0.036 4.301 0.027 4.239 0.019
0.020 8.54 0.12 7.664 0.090 7.028 0.066 6.603 0.048 6.359 0.035
0.050 16.94 0.25 14.78 Q.19 13. 14 0.14 11.95 0.10 11.145 0.073
G. 100 28.43 0.42 24.48 Q.31 21.37 0.22 19.05 0.16 17.38 0.12
0.200 47 .47 C.64 40.45 ¢.46 34.93 0.33 30.68 0.24 27.53 0.17
0.300 63.42 0.77 53.97 0.56 46 .46 0.39 40.62 0.28 36.21 0.19
0.400 77.46 0.86 65.95 0.62 56.74 0.43 49 .53 0.30 44 .02 0.21
0.500 80. 10 0.92 76.80 0.65 66.12 0.45 57.69 0.31 51.20 0.21
0.600 101.68 0.97 86.77 Q.68 74.77 0.46 65.26 0.31 57.89 0.21
0.700 112.3 i.0 96.00 0.69 82.82 0.47 72.33 0.31 64.16 0.21
0.800 122.2 1.0 104.61 ¢.7C 80.36 0.47 78.98 0.31 70.07 0.21
0.900 131.4 1.0 112.66 Q.71 97.44 0.47 85.24 0.31 75.66 0.21
1.000 140.0 1.0 120.23 Q.71 104 . 11 0.47 g1.17 0.30 80.97 0.20
1.200 165.7 1.1 134.08 0.71% 116.39 0.46 102,12 0.30 90.80 0.20
1.400 169.6 1.1 146.44 .71 127.42 0.46 112.01 0.28 99.74 0.19
1.500 176.0 1.1 152. 14 0.71% 132.52 0.45 116.61 0.28 103.91 0.18
1.600 182.0 1.1 157 .54 ¢.71 137.37 0.45 120.99 0.28 107.89 0.19
1.800 193.2 1.1 167.53 e.71 146.38 C.45 129.16 0.28 115.36 0.18
2.000 203.1 1.1 176.53 0.71 154,65 0.44 136.62 0.27 122.20 0.18
2.200 212.1 1.1 184.67 0.71 161.98 0.44 143 .44 0.27 128.51 0.18
2.400 220.1 1.1 192.03 Q.72 168.75 0.44 149.70 0.27 134.33 0.18
2.500 223.8 1.1 195.45 0.72 174.91 0.44 152.63 0.27 137.07 0.18
2.600 227.4 1.1 198.70 0.72 174.93 C.45 155.45 0.28 139.71 0.19
2.800 233.9 1.1 204.74 0.73 180.57 0.46 160.75 0.29 144.72 Q.20
3.000 239.7 i.1 210.24 0.74 185.76 0.47 165.66 0.30 149.39 0.21
3.200 245.0 1.1 215.25 0.76 190.53 0.49 170.22 0.32 153.76 0.23
3.400 249.8 1.2 219.83 0.78 194.93 0.51 174 .47 0.34 157.88 0.25
3.500 252.0 1.2 221.97 Q.79 197.01 0.52 176.50 0.35 159.85 0.26
3.600 254 .1 1.2 224.03 0.80 199.02 0.54 178.46 0.37 161.78 0.27
3.800 258.0 1.2 227.90 0.83 202.84 0.56 182.23 0.39 165.49 0.29
4.000 261.6 1.3 231.50 0.86 206.43 0.59 185.30 0.41 169.04 0.31%
4.200 264.9 1.3 234 .86 .80 209.82 0.62 189.21 0.44 172.46 0.32
4.400 268.0 1.3 238.02 0.93 213.06 0.65 192.50 0.46 175.78 0.33
4.500 269.4 i.4 238.54 0.85 214.63 0.66 194.11 0.46 177.41 0.34
4.600 270.8 1.4 241.02 0.87 216.17 0.68 195.59 0.47 179.02 0.34
4.800 273.6 1.4 243.8 1.0 219.19 .71 198.381 0.49 i82.19 0.35
5.000 276. 1 1.6 246.7 1.1 222.14 0.75 201.87 0.52 185.33 0.37
5.200 278.7 1.6 249.4 1.2 225.05 0.80 204.90 0.55 188.44 0.38
5.400 281.1 1.7 252.2 1.2 227.85 0.87 207.92 0.80 191.54 0.43
5.500 282.4 i.8 253.5 1.3 229.40 0.91 209.43 0.563 193.09 0.45
5.600 283.6 1.9 254.9 1.4 230.85 0.96 210.95 0.87 194.64 0.49
5.800 286. 1 2.1 257.6 .5 233.8 1.1 214.00 0.78 197.75 0.58
€.000 288.6 2.3 260.4 7 236.7 1.3 217.08 0.82 200.89 0.70
6.096 289.8 2.4

€.099 261.8 .8

6.106 238.3 1.4

6.117 218.3 1.0

6.131 202.94 0.79
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TAELE 32 A (CONT.)

PARTIAL MOLAL REL. HEAT CAPACITY OF SODIUM CHLCRIDE,

J2 (J/MOL .K)

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE 5.E.
0.000 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.00C 0.000  0.000
0.001 1.259  0.00%2 1.330 0.009 1.501 0.00% 1.702  0.001 1.928  0.001%
0.002 1.805 0.003 1.893 0.002 2.118 0.002 2.392  0.002 2.702 0.002
0.005 2,928  0.00¢ 3.033 ©0.006 3.339  ©0.005 3.740 0.005 4.202 0.005
0.010 4.262 0.014 4.357 0.0114 4.715 0.008 5.231 0.009 5.842 0.009
0.020 6.269 0.02¢ 6.306 0.020 6.673 0.015 7.307 0.01%6 8.081 0.017
0.050 10.668  0.053 10.460 0.041 10.653 0.032. i1.383 0.033 12.394 0.034
0.100 16.274  0.0BS 15.628 0.065 16.375  0.051 16.028 0.053 17.141  0.056
0.200 25.30 0.12 23.830 0.092 22.608 0.073 22.886 0.078 23.925 0.082
0.300 33.00 0.14 30.79 0.11 28.635 0.085 28.460 ©0.093 29.308 0.097
0.400 39.95 0.15 37.07 0.11 34.026 0.091 33.39 0.10 34.00 0.11
0.500 46.35 0.15 42.86 0.12 38.989 0.094 37.89 0.11 38.26 0.11
0.600 52.33 0.15 48.28 0.12 43.626 0.096 42.08 0.11 42.21 0.12
0.700 57.95 0.15 53.38 0.12 47.987 0.096 46.02 0.11 45.91 0.12
0.800 63.26 0.15 58.21 0.12 52.142 0.097 49.76 0.11 49.41 0.12
0.900 68.30 0.15 62.79 0.12 56.088 0.096 53.31 0.11 52.75 0.13
1.000 73.09 0.15 67.17 0.12 59.856 0.096 56.7! 0.11 55.93 0.13
1.200 82.01 0.15 75.33 0.12 66.921 0.096 63.09 0.11 61.92 0.13
1.400 90.15 0.14 82.8% 0.12 73.438 0.096 69.0" 0.114 67.49 0.13
1.500 93.96 0.14 86.33 0.12 76.515 0.097 71.8 0.11 70.13 0.14
1.600 97.61 0.14 89.70 0.12 78.482 0.097 74.52 0. 114 72.70 0.1a
1.800 104.47 0.14 96.07 0.12 85:114 0.099 79.69 0.11 77.60 0.14
2.000 110.81 0.14 101.98 0.13 90.39 0.10 84.56 0.12 82.24 0.14
2.200 116.67 0.15 107.48 0.13 95.34 0.10 89.17 0.12 86.66 0.14
2.400 122.12 0.15 112.61 0.13 100.01 0.11 '93.55 0.12 90.88 0.15
2.500 124.70 0.15 115.06 0.14 102.26 0.11 95.66 0.12 92,92 0.15
2.600 127.20 0.16 117.43 0.14 104 .44 0.114 97.73 0.12 94 .92 0.15
2.800 131.95 0.16 121.97 0.14 108.66 0.11 101.74 0.12 98.82 0.15
3.000 136.42 0.18 126.26 0.15 112.69  0.11 105.60 0.13 102.58 0.16
3.200 140.63 0.19 130.34 0.16 116.55 0.12 109.32 0.13 106.21 0.16
3.400 144.63 0.20 134.24 0.17 120.28 0.12 112.93 0.13 109.74 0.16
3.500 146.56 0.214 136.13 0.17 :22.40  0.12 114.70 0.13 111.47 0.16
3.600 148 .44 0.22 137.98 0.18 23.89 0.12 116.44 0.13 113.17 0.16
3.800 152.10 0.23 141.58 0.149 127.40  ©0.13 119.85 0.13 116.51 0.17
4.000 155.63  0.24 145.07 0.19 :130.81 0.13 123.18 0. 14 119.76 0.17
4.200 158 .04 0.25 148.47 0.20 13415  0.14 126.44 0.15 122.92 0.17
4.400 162.37 0.26 151.80 0.20 137.42 0.15 129.62 0.15 126.00 0.18
4.500 164.01 0.26 153.44 0.21 139.04 0.15 131.19 0.16 127.50 0.18
4.600 165.63 0.26 155.06 0.21 140.64 0.16 132.74 0.17 128.98 0.18
4.800 168.84 0.27 158.28 0.22 143.80 0.18 135.78 0.18 131.87 0.19
5.000 172.02 0.28 161.46  '0.23 146.92 0.21 138.76 0.21 134.65 0.19
$.200 175.16 0.30 164 .61 0.26 149.98 0.24 141.65 0.23 137.33 0.21
5.400 178.30  0.33 167.73 0.29 1$3.00  0.28 144.47 0.27 139.88 0.23
5.500 179.86 0.35 169.29 0.32 154.49  0.31 145.84 0.29 141.14 0.24
5.600 181.42 0.39 170.84 0.35 155.97 0.34 147.19 0.31 142.30 0.26
5.800 184.55 0.47 173.94 0.42 158.88  0.40 149.81 0.37 144 .56 0.31
6.000 187.68 0.57 177.01 0.52 61.73 0.49 152.31 0.44 146.66 0.38
6.200 ) 16451 0.59 154.69 0.53 148.56 0.46
6.148 189.99 0.67
6.168 179 .58 0.62
6.216 64.73  0.59
6.274 155 .54 0.56
6.341 149.78 0.53
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TABLE 32 A (CONT.)

PARTIAL MOLAL REL.

HEAT CAPACITY OF SODIUM CHLORIDE,

J2 (J/MoL.K)

70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C
MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VA_UE S.E. VALUE S.E.
©.000 0.000 0.000 0.000 0.000 0.000 0.000 0Q.000 0.000 0.000 ©.000
G.GOI 2.173 0.001 2.436 0.001 2.716 ©0.002 3.016 0.002 3.341 0.002
0.002 3.039 0.002 3.399 0.002 3.781 0.003 4.190 0.004 4.636 0.005
0.005 4.704 0.005 $.236 0.005 5.798 0.007 6.402 0.009 7.068 0.0114
0.010 ©.507 0.0Q8 7.206 0.010 7.939 0.013 8.727 0.018 9.613 0.020
0.020 8.947 0.016 9.837 0.018 10.761 0.024 11.759 0.032 12.908 0.038
0.050 13.515 0.033 14.658 0.037 i5.823 0.0%0 17.082 Q.068 18.635 Q.081
0. 100 18.414 0.083 19.693 0.059 20.971 0.083 22.39 0.12 24.23 0.14
G.200 25.223 0.077 26.519 0.084 27.79 0.12 29.25 0.18 31.35 0.22
0.300 30.520 0.090 31.746 0.098 32.94 0.15 34.37 0.22 36.60 0.27
0.400 35.093 0.098 36.23 0.10 37.35 0.17 38.74 0.25 41.06 0.31
0.500 39.22 0.10 40.27 0.1 41.31 0.18 42.68 0.27 45.07 0.34
0.600 43.03 0.11% 43.99 0.11 44,98 0.19 46.32 0.29 48.78 0.36
0.700 46.60 0.11% 47 .48 0. 11 48 .42 0.19 49.7%5 0.30 52.27 0.38
0.800 49.97 0. 11 50.79 0. 11 51.69 0.19 53.02 0.31 65.59 0.40
0.800 53.19 0.11 53.93 Q.11 54 .81 0.20 66.14 0.32 58.77 0.44
1.000 56.26 0. 11 56 .95 0.1 57.81 0.20 59. 15 0.33 61.84 0.42
1.200 62.04 0.12 62.65 0. 11 63.48 0.20 64.87 0.34 67.66 0.44
1.400 67.43 0.12 67.97 0.1 68.81 0.20 70.24 0.3% 73.15 0.45
1.500 70.00 0.12 70.51 o.11 71.36 0.20 72.82 0.35 75.78 0.45
1.600 72.49 0.12 72.98 0.11 73.84 0.21 75.34 0.35 78.34 0.46
1.800 77.27 0.13 77.74 0. 11 78.863 0.21 80.19 0.36 83.29 0.46
2.000 81.82 0.13 82.26 0.12 83.19 o.21 84.82 0.36 88.02 0.47
2.200 86.15 0.13 86.59 0.12 87.56 0.21 89.26 0.36 92.54 0.47
2.400 9Q.30 0.14 90.74 .12 91.75 0.22 93.53 0.37 96.89 0.48
2.500 92.32 0.14 92.75 0.13 93.79 0.22 95.60 0.37 99.00 0.48
2.600 94,29 0.14 94 .73 0.13 95.79 0.22 97.63 0.37 101.07 Q.48
2.800 98. 14 0.14 98 .58 0.13 89.67 0.22 101.68 0.37 105.09 0.48
3.000 101.85 0.15 102.30 0.14 103.42 0.22 105.38 0.37 108.97 0.48
3.200 105.15 0.15 105.89 0.14 107.04 0.22 109.04 0.37 112.69 0.49
3.400 108.94 0.16 109.36 0.14 110.582 0.23 112.56 0.37 116.28 0.49
3.500 110.64 D.16 111.05 0.15 112.2 0.23 114.27 0.37 118.01 0.49
3.600 112.32 D.186 112,72 0.15 113.88 0.23 115.94 0.38 119. 71 0.49
3.800 115.59 0.18 115.96 0.15% 117.10 0.23 118.18 0.38 123.01 0.49
4.000 118.77 0.17 119.07 0.15 120. 18 0.24 122.27 0.38 126. 15 0.50
4.200 121.84 0.17 122.06 0.16 123.13 0.24 125.21 0.39 129.13 0.50
4.400 124.80 0.17 124.92 0.16 125.92 0.25 127.98 0.40 131.93 0.51
4.500 126.23 0.17 126.30 0.16 127.25 0.26 129.29 0.41 133.27 0.52
4.600 127.64 0.17 127 .64 0.17 128.54 0.27 130.57 0.42 134 .56 0.53
4.800 130.36 0.17 130.21 0.18 130.99 0.29 132.96 0.45 136.99 0.55
5.000 132.95% 0.17 132.60 0.19 133.25 0.32 135. 15 0.48 13g. 21 0.58
5.200 135.38 0.18 134.82 0.22 135.29 0.36 137.10 0.52 141.19 0.62
5.400 137.65 0.20 136.83 0.26 137 .11 0.41 138.81 0.57 142.92 0.66
5.500 138.72 0.21 137.76 0.28 137.92 0.44 139.56 0.60 143.68 0.69
5.800 139.75 0.23 138.62 Q.31 138.66 Q.47 t40.24 0.64 144 .37 0.73
5.800 141.64 0.29 140.17 0.38 1398.85 0.55 141.38 0.72 145.53 0.80
6.000 143.31 0.36 141.45 0.47 140.92 0.65 142.19 0.82 146.35 0.90
6.200 144.73 0.46 142 .44 0.58 141.57 0.76 142.64 0.93 146.8 1.0
6.400 145.89 0.58 143.10 0.71 141.85 0.90 142.7 1.1 146.9 1.2
6.500 141.84 0.98 142.6 1.1 146.8 1.2
6.600 142.4 1.2 146.5 1.3
€.416 145.97 0.58
6.498 143.30 0.78
6.587 141.8 1.0
6.680 142.1 1.3
6.778 145 .8 1.5
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TABLE 32 B PARTIAL MOLAL REL. HEAT CAPACITY OF SODIUM CHLORIDE, J2 (J/MOL.K)
0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C
WEIGHT % VALUE S.E. VALUE S5.E. VALUE S.E. VALUE S.E. VALUE S.E.
©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000
0. 100 7.62 .10 6.874 0.07¢ 6.338 0.05%8 5.990 0.043 5.800 0.031
0.200 12.76 0.19 11.25 . 14 10. 12 Q.10 9.327 0.075 8.815 0.055
©.300 17.32 0.26 15.09 0. 19 13. 41 0. 14 12.18 0. 10 11.352 0.074
0.400 21.52 0.32 18.62 C.24 16.41 0.17 14.77 0.13 13.637 0.091
0.500 25.45 0.38 21.83 0.28 19.21 0.20 17.19. 0.15 15.75 0.11
©.600 29.19 0.43 25.07 0.32 21.87 0.23 19.47 0.17 17.75 0.12
0.700 32.76 0.47 28.06 0.35 24.41 0.25 21.65 ©.18 19.66 0.13
©0.800 36. 18 0.51 30.94 0.38 26.85 0.27 23.75 0.20 21.48 0.14
0.800 39.49 0.55 33.73 0.40 29.21 G.29 25.77 O.21 23.25 Q.18
1.000 42.69 0.59 36.42 0.43 31.50 G.31 27.74 0.22 24 .96 0.16
1.200 48.81 0.65 41.58 0.47 35.89 0.34 31.51 0.24 28.25 0.17
1.400 54 .61 Q.70 46 .49 0.51 40.06 0.36 35.10 .26 31.39 0.18
1.600 60. 14 0.75 61.18 0.54 44 .07 0.38 38.56 0.27 34.41 0.19
1.800 65.44 0.79 55.68 0.57 47 .93 0.40 41.89 0.28 37.32 0.20
2.000 70.53 0.82 60.03 0.59 51.65 0.42 45, 11 ©.29 40.14 0.20
2.500 82.51 0.89 70.27 0.63 60.47 0.44 52.77 0.30 46.87 0.21
3.000 93.58 0.94 79.80 0.66 68.71 G.46 59.96 C.31 §3.20 O.21
3.500 103.91 0.97 88.73 0.68 76.47 0.46 66.75 0.31 59.21 0.21
4.000 113.6 1.0 97.15 0.69 83.82 0.47 73.22 0.31 64 .94 0.21
4,500 122.8 1.0 105. 13 0.70 20.81 0.47 79.38 0.31 70.43 0.21
5.000 131.4 1.0 112.70 0.71 97 .48 0.47 85.28 0.31 75.69 0.21
€.000 147.5 1.1 126.81 0.71 109.94 0.46 96.36 Q.30 85.62 0.20
7.000 162.0 1.1 139.68 C.71 121.38 0.46 106.59 0.29 94 .84 0.18
8.000 175.3 1.1 151.47 0.71 131.92 0.15 116.07 0.28 103. 41 0.19
9.000 187.3 1.1 162.28 0.71 141.64 0.45 124 .86 C.28 111.42 0.18
10.000 198.3 1.1 172.20 0.71 150.61 0.44 133.02 0.27 118.89 0.18
11.000 208 .4 1.1 181.31 0.71 158.80 C.44 140.61 0.27 125.89 0.18
12.000 217.5 1.1 189.66 C.71 166 .56 0.44 147 .67 0.27 132.44 0.18
13.000 225.9 1.1 197.31 0.72 173.864 0.45 154.25 Q.27 138.58 0.19
14.000 233.4 1.1 204.32 0.73 180. 18 0.4¢6 160.38 0.28 144.37 0.20
15.000 240.3 1.1 210.75 0.74 186.24 0.47 166 . 12 0.30 149.83 0.22
16.000 246.5 1.2 216.65 0.76 181.86 G.49 i71.51 0.33 155.01 Q.24
17.000 252.1 1.2 222.07 0.79 197. 14 0.52 176.59 0.3 159.94 0.26
18.000 257.2 1.2 227.08 0.83 202.02 0.56 181.41 0.39 164 .69 0.29
18.000 261.8 1.3 231.73 0.87 206.867 C.58 186.04 O.42 169.28 0.31
20.000 266 .1 1.3 236. 11 0.91 211.10 0.63 180.51 0.44 173.76 0.33
21,000 270.1 1.4 240.26 0.96 215.38 0.67 194 .88 0.47 178.19 0.34
22.000 273.9 1.5 244.3 1.0 219.58 0.71 199. 21 Q.50 182.61 0.35
23.000 277.5 1.6 248.2 1.1 223.76 0.78 203.55 ©.53 187 .06 0.38
24 000 281.2 1.7 252.2 1.2 228.00 0.87 207.97 0.60 191.59 0.43
25,000 284.9 2.0 256.3 1.4 232.4 1.0 212.82 .72 196.25 0.53
26.000 288.7 2.3 260.5 1.7 236.9 1.3 217.26 0.93 201.07 0.70
26.268 289.8 2.4
26.278 261.8 1.8
26.300 238.3 1.4
26.334 218.9 1.0
26.378 202.94 0.79

3AIHOTHI WNIAOS SNOINDVY HO4 SNOILONNG JINVNAGOWHIHL

509



S861 ‘Z "ON ‘Pl "10A ‘ereq 'JoH "wey) 'shud

SAT
SAT
SAT
SAT
SAT

TABLE 32 B (CONT.)

PARTIAL MOLAL REL.

HEAT CAPACITY OF SOUIUM CHLORIDE,

J2 (u/MOL K}

25.000 DEG C 30.000 DEG C 40.000 CEG € 50.000 DEG C 60.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE 5.E.
0.000 ©.000 0.000 0.000 0.000 0.00C 0.000 0.000 0.000 0.000 0.000
0.100 5.744 0.023 5.801 0.017 6.173 0.014 6.781 0.014 7.525 D.015
0.200 8.542 0.040 8.468 0.031 8.772 0.024 9.479 0.025 10.401 0.026
0.300 10.856 0.054 10.635 0.042 10.816 0.032 11.547 0.034 12.564 0.035
0.400 12.919 0.067 12.546 0.051 12.582 0.040 13.302 0.042 14.374 0.043
0.500 14.820 0.077 14.296 0.059 14.174 0.046 14.863 0.048 15.965 0.050
0.600 16.606 0.086 t5.931 0.066 16.646 0.052 16.290 0.055 17.405 0.057
0.700 18.303 0.094 17.480 0.072 17.029 0.056 17.618 0.060 18.735 0.062
0.800 19.93 0.10 18.961 0.077 18.341 0.0861 18.870 0.065 18.879 0.067
0.900 21.50 0. 11 20.387 0.082 19.587 0.065 20.060 0.068 21.155 0.072
1.000 23.02 0. 11 21.765 0.086 20.806 0.068 21,199 0.073 22.275 0.076
1.200 25.94 0.12 24 .408 0.093 23. 111 0.074 23.355 0.080 24.381% 0.083
1.400 28.72 0.13 26.928 ©.099 25.296 0.079 25.384 0.088 26.348 0.089
1.600 31.40 0.14 29.35 0.10 27.387 0.083 27 .314 0.090 28.207 0.095
1.800 33.99 0.14 31.68 o.11 29.401 0.086 29. 163 0.094 29.98+4 0.099
2.000 36.50 0. 14 33.95 O. 11 31.350 0.088 30.946 0.097 31.68 0.10
2.500 42 .48 0.15 39.36 O.11 35.992 0.093 35.17 0.10 35.70 0. 11
3.000 48 .14 0.15 44 .48 0.12 40.373 0.085 39.14 o. 11 39.44 0.12
3.500 53.51 0.15 498.35 0.12 44 .546 0.086 42 .91 o.11 42.99 0.12
4.000 58.65 0.15 54.02 0.12 48 .546 0.086 46.52 0. 11 45 .38 0.12
4.500 63.58 0.15 58.50 0.12 52.395 0.087 49.98 0. 11 49.63 0.12
5.000 68.33 0.15 62.82 0.12 56.110 0.086 53.33 0. 11 §52.77 0.13
6.000 77.30 0.15 71.02 0.12 63.186 0.096 §9.72 0. 11 53.75 0.13
7.000 85.67 0.14 78.70 0.12 69.848 0.086 65.75 0. 11 64.42 0.13
8.000 93.50 0.14 85.91 0.12 76. 148 0.097 71.48 o. 11 €9.82 D.14
9.000 100.85 0.14 92.70 0.12 82.129 0.0898 76.94 o. 11 75.00 0.14
10.000 107.74 0.14 99.11 0.13 87.82 0.10 82.19 0.12 79.88 0.14
11.000 114.23 0. t4 105.18 0.13 93.26 0.10 87.23 0.12 84.81 0.14
12.000 120.35 0.15 110.94 0.13 88.48 0.1 g2. 11 0. 12 89.438 0.15
13.000 126.13 0.15 116.42 0.14 103.50 0. 11 96.84 0.12 94.06 0.15
14 .000 131.62 0.16 121.65 0.14 108.36 0. 11 101.45 0. 12 93.54 0.185
15.000 136.84 0.18 126.67 0.8 113.07 0. 12 105.27 0.13 102.94 0.16
16.000 141.84 0.19 131.51 0.186 117.67 0.12 110.40 0.13 107.27 0.16
17.000 146.65 0.21 136.21 0.17 122.18 0.12 114.78 0.13 111.55 0.16
18 .000 151.31 0.23 140.80 0.18 126.63 0.13 t19. 14 0.13 115.79 0.17
19.000 155.86 0.24 145.31 0.18 131.04 0.13 123.4]1 0.14 113.98 0.17
20.000 160.34 0.25 149.77 0.20 135.43 0.14 127 .68 Q.15 124.13 0.17
21.000 164 .80 0.26 154 .22 0.21 139.82 0.16 131.94 0.16 128.22 0.18
22.000 i69.26 0.27 158.69 0.22 144.21 0.18 136. 17 0.19 132.24 0.19
23.000 173.76 0.29 163.21 0.24 148 .63 0.22 140.37 0.22 135. 15 0.20
24.000 178.35 0.33 167.79 .28 153.056 0.28 144 .51 0.27 133.92 0.23
25.000 183.04 0.42 172.45 0.38 157.49 0.37 148 .56 0.34 143.49 0.29
26.000 i187.87 0.58 177.20 0.53 161.80 0.49 152.46 0.45 145.78 0.38
27.000 ) 143.68 0.53
26.432 189.99 0.67
26.495 179.58 0.62
26.547 164 .73 0.59
26 .330 155 .54 0.56
27.038 145.78 0.53
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TABLE 32 B (CONT.) PARTIAL MOLAL REL. HEAT CAPACITY OF SODIUM CHLORIDE,

J2 (y/Mat k)

70.000 DEG C 80.000 DEG C 80.000 DEG C 100.000 DEG C 110.000 DEG C
WEIGHT % VALUE S.E. VALUE S.E. VALUE  S.E. VALUE S.E. VALUE S.E.
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0C0  0.0C0 0.000 0.000
0.100 8.336 0.014 9.182 0.016 10.063 0.021 11.012  0.028 12.099 0.033
-0.200 11.415 0.025 12.459 0.028 13.531 ©.038 14.624 0.0%% 16.071  0.060
0.300 13.693 0.034 14.843  0.037 16.014 0.052 17.291  0.074 18.847 0.083
0.400 15.574  0.042 162790  0.046 18.018 0.0864 19.365 0.088 21.08° 0.10
0.500 17.212  0.049 18.469 0.053 19.730 0:075 21.12 0.10 22.90 0.12
0.600 18.683 0.054 19.966  0.060 21.246 0.084 22.67 0.12 24.52 0.14
0.700 20.032 0.060 21.330 0.065 22.619 0.093 24.0€6 0. 13 25.97 0.16
0.800 21.286 0.064 22.592 0.070 23.88  0.10 25.38 0.14 27.30 0.17
0.900 22.466 0.068 23.774 0.075 25.06  O.11 26.52 0. 1% 28.53 0.18
1.000 23.584 0.072 24.830 ©0.079 26.17 0.12 27.63 0.1€ 29.68 0.20
1.200 25.676 0.079 26.968 ©0.086 28.23  0.13 29.68 0. 18 31.80 0.22
1.400 27.617  0.084 28.887 ©0.091 30.13  0.14 31.58 0.20 33.74 0.24
1.600 29.443 0.088 30.687 0.096 31.80 0.15 33.34 0.21 35.55 0.26
1.800 31.178  0.092 32.382 0.099 33.58  0.15 35.0C 0.282 37.25 0.28
2.000 32.838 0.095 34.02 0.10 35. 18 0.16 36.59 0.24 38.87 0.29
2.500 36.73 0.10 37.84 0.1t 38.93  0.17 40.31 0.2€ 42.66 0.32
3.000 40.36 0.10 41.38 0. 11 4241 0.18 43.77 0.28 46.18 0.35
3.500 43.78 0.1 44.73 011 45.70  0.19 47.04 0.2¢8 49.51 0.37
4.000 47.05 0. 11 47.82 0.1 48.85  0.19 50.18 0.31 52.74 0.39
4.500 50. 18 0. 11 50.99 0.11 51.89  0.19 53.22 0.31 §5.80 0.40
5.000 53.20 0.11 53.95 0.11 54.83  0.20 56. 16 0.32 58.79 0.41
6.000 58.98 0.12 59.63 0.11 60.47  0.20 61.83 0.32 64.57 0.43
7.000 64.46  0.12 65.03 0.11 65.86  0.20 67.27 0.24 70. 11 0.44
8.000 69.69 0.12 70.21 0.11 71.06  0.20 72.52 0.3k 75.46 0.45
9.000 74.73 0.12 75.21 0.11 76.08  0.21 77.61 0.9% 80.65 0.46
10.000 79.60  0.13 80.05 0.11 80.96  0.21 82.56  0.3€ 85.74 0.47
11.000 84.33 0.13 84.77 0.12 85.72  ©0.21 87.4C 0.3€ 80.64 0.47
12.000 88.94 0.14 89.37 0.12 80.37  0.21 92. 12 0.37 95.46 0.48
13.000 93.44 0.14 93.88 0.13 94.93  0.22 96.75 0.37 100. 18 0.48
14.000 97.86 0.14 98.31 0.13 99.33.  0.22 101.29 ©.37 104 .81 0.48
15.000 102.21 0.15 102.65 0.14 103.78  0.22 105.74 0.37 108.34 0.48
16.000 106. 49 0.15 106.93 0.14 108.08  0.22 110.1¢ 0.37 113.77 0.49
17 .000 110.72 0.16 111.13 0.15 112.29  0.23 114.35 0.37 118.09 0.49
18.000 114.88 0.16 115.25 0.18 116.40  0.23 118. 48 ©.38 122.30 0.49
19.000 118.98  0.17 119.28 0.15 120,39  0.24 122.48 0. 38 126.35 0.50
20.000 123.00  0.17 123.19 0.18 124.23  0.25 126.3C  0.4¢ 130.24 0:51
21.000 126.92 0.17 126.95 0.16 127.88  0.26 129.92 0.42 133.90 0.53
22.000 130.71 0.17 130.53 0.18 131.30  0:29 133.26 0.45 137.29 0.55
23.000 134.32 0.17 133.86 Q.21 134 41 0.34 136.26 Q.50 140.34 0.60
24.000 137.69 0.20 136.86 0.26 137.13  0.41 138.84 6.57 142.95 0.66
25.000 140.75 0.26 139.46 0.35 139.36  0.51 140.87 0.68 145,01 0.76
26.0500 143.40  0.37 141.52 0.48 140.97  0.66 142.23 ©.82 146.39 0.91
27 .000 145,51 0.53 142.90 0.66 141.79  0.85 142.7 1.0 146.9 1.1
28.000 : 142.2 1.3 146.4 1.4
27.272 145.97 0.59
27.525 143.30 0.78
27.795 141.8 1.0
28.079 142.1 1.3
28.373 145.8 1.5
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TABLE

33

FOR SODIUM CHLORIDE FROM VALUES AT 25 DEG C

E.C. W. CLABKE AND D. N. GLEW

DEVIATION OF STANDARD THERMODYNAMIC FUNCTIONS

TEMP . DELTA GO S.E. DELTA HO S.E. DELTA CPO S.E. DELTA SO S.E.
DEG C. J/MOL J/MOL J/MOL . K J/MOL . K
0.000 3001.66 0.39 3108.87 8.36 -99.85 0.88 10.953 0.030
5.000 2377.83 0.28 2267.16 5.02 -69.97 0.56 7.899 0.018
10.000 1767.89 0.20 1560.12 2.1 -45 .84 (.34 5.379 0.010
15.000 t169.45 0.13 961.07 1.56 -26.63 0.18 3.281 0.00%
20.000 580.64 0.06 447 .38 0.66 -11.58 0.07 1.514 0.002
25.000 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
30.000 -573.58 ©0.06 -396.91 0.53 8.70 0.09 -1.320 0.002
35.000 -1140.93 0.13 ~-796.39 0.97 15.06 0.10 -2.487 0.003
40.000 -1702.68 0.18 -1089.01 1.37 19.52 0.13 -3.568 0.004
45.000 ~22%9.27 0.26 -1403.23 1.74 22.47 0.16 ~-4.563 0.006
50.000 -2811.02 0.33 -1705.73 2.10 24.25 0.18 ~-5.9507 0.007
95.000 ~3358.15 0.39 -2001.71  2.47 25.12 V.20 ~6.419 0.008
80.000 -3900.80 0.46 ~-2295.16 2.86 25.30 0.21 -7.303 0.009
65.000 -4439.03 0.53 -2589.15 3.24 24.93 0.22 -8.179 0.010
70.000 -4872.91 0.60 ~2886.04 3.61 24.15 0.21 -9.050 0.011
75.000 -5502.42 0.67 ~-3187.77 3.91 23.01 0.20 -9.923 0.012
80.000 -6027.56 0.75 -3496.00 4.10 21.55 0.18 -10.802 0.012
85.000 -6548.27 0.82 ~3812.36 4.1§ 19.75 0.19 -11.692 0.013
90.000 ~-7064.50 0.80 -4138.57 4.11 17.60 0©.23 -12.586 0.012
95.000 ~7576.17 0.97 -4476.62 4.18 15.00 0.32 -13.521 0.012
100.000 -8083.14 1.04 -4828.90 4.83 11.89 0.43 -14.471 0.014
105 . 000 -8L89H.29 1.12 ~5188.30 6.42 8.14 0.56 -15.485 (0.018
110.000 -8082.42 1.20 -5588.31 9,01 3.62 0.69 ~16.478 0.024
TABLE 34 STANDARD THERMODYNAMIC FUNCTION CHANGES
FOR SODIUM CHLORIDE DISSOLUTION IN WATER
TEMP DELTA GO S.E. DELTA HO S.E. DELTA CPO S.E. DELTA SO S.E.
SOLN SOLN SOLN . SOLN
DEG C J/MoL J/MoL J/MOL . K J/MOL K
0.000 -7786.6 3.3 8210.4 8.3 -233.16 0.89 58.565 0.032
$.000 -8068.3 3.4 7121.5 5.1 -203.43 0.58 54.614 0.021%
10.000 -8333.7 3.4 6166.5 3.1 -179.45 0.36 51,210 0.016
15.0CC a8ugR.1 0.5 G%18.8 2.0 -160.88 ©.23 48.242 0.014
20.000 -8816.6 3.5 4555.8 1.5 -145.47 0.16 45.616 0.013
25.000 -9038.7 3.6 3858.4 1.4 -134.03 0.12 43.257 0.013
30.000 ~-9249.6 3.7 3210.7 1.4 ~-125.46 0.10 41.103 0.013
35.000 =8450.0 3.7 2599.8 1.5 -118.24 0.09 39.104 0.013
40.000 -9640.8 3.8 2018.2 1.7 -114.81 Q.10 37.222 0.013
45.000 -8822.4 3.8 1448.2 1.9 -112.08 0.1 35.425% 0.014
50.000 ~-89985.2 3.9 892.4 2.2 ~110.43 0.12 33.692 0.014
55.000 ~10159.4 4.0 342.5 2.4 -1098.68 0.13 32.003 0.014
60.000 -10315.2 4.0 -205.6 2.8 ~-109.63 0.13 30.346 0.015
65.000 -10462.9 4.1 -754.7 3.1 -110.11 0.14 28.710 0.015
70.000 -10602.4 4.1 -1307.3 3.5 -111.01 0.13 27.087 0.016
75.000 -10733.8 4.2 -1865.3 3.8 -112.26 0.12 25.473 0.016
80.000 -10857.1 4.3 -2430.4 4.0 -113.83 0.12 23.861 0.017
85.000 -10872.4 4.3 -3004.2 4.0 -116.73 0.15 22.248 0.017
90,000 -11079.6 4.4 -3588.3 4.0 ~117.99 0.22 20.628¢ 0.017
95.000 -11178.6 4.5 ~4184.8 4.4 -120.68 0.32 18.997 0.017
100.000 -11269.5 4.5 -4796.0 4.8 ~123.80 0.44 17.348 0.018
105.000 -11352.1 4.6 ~5424.8 6.4 -127.74 0.57 15.674 0.021
110.000 -11426.2 4.7 -6074.7 9.0 -132.36 0.71 13.867 0.027
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6. Conclusion

A model of the Pitzer type has been successfully ex-
tended to accurately represent the equilibrinum Gibbs energy
measurements and the calorimetric enthalpy and heat ca-
pacity measurements for aqueous sodium chloride below
154 °C. The model parameters have been evaluated by the
weighted least-squares technique using a new and objective
method to define the statistical weights of the measure-
ments. The fit of the model to the measurements is limited by
the disagreement between the varivus discordant sets of
measurements and not by the ability of the model to repre-
sent any particular set.

The regression model with 35 parameters (given in Ta-

ble 5) is found to be optimal and is the unbiased estimator of
minimum variance for 2428 brine measurements between
— 21 and 154 °C. This data set contains most of the pre-
eminent and modern thermodynamic measurements for so-
dium chloride solutions at low pressure published before
1982. Thus the model is probably the most efficient unbiased
estimator for the thermodynamic properties of aqueous so-
dium chloride up to 101.325 kPa pressure over the tempera-
ture range — 21 to 100 °C.

Model estimates and standard errors have been present-
ed for the thermodynamic properties of sodium chloride
brines at low pressure for temperatures up to 110 °C.
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