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THERMODYNAMICS OF GEOTHERMAL BRINES I.

THERMOYDNAMIC PROPERTIES OF VAPOR-SATURATED NaC~(aq)

SOLUTIONS FROM 0-300oC

Leonard F. Silvester and Kenneth S. Pitzer

Department of Chemistry and Lawrence Berkeley Laboratory

University of California, Berkeley, Ca. 94720

ABSTRACT

Osmotic and activity coefficient data, enthalpy data, and heat capacity data on aqueous sodium chloride

solutions from various sources have been fitted to a thirteen parameter equation. The equation reproduces

the osmotic coefficient data to 10.005 over the composition range 0-6M and temperature range 0-300°C,

enthalpy data to 15-10 cal/mole for compositions of 0-5M at temperatures from 25-l00oC, and heat capacity

data to 10.5 cavoK for compositions of 0-2M at temperatures from 25-200°C. Tabulated values of the total

Gibbs energy, enthalpy, and heat capacity, plus partial molal and excess thermodynamic quantities of sodium

chloride solutions for compositions of 0-6M at 25°C intervals from 0-300oC are given along with the same

quantities in graphical form for compositions of 0-6M at temperatures of 100-350oC.

INTRODUCTION

Many geothermal systems of current interest as
energy sources involve brines at elevated tempera-

tures and pressures. Since the number of different
brines encountered is large, detailed measurements

on all of them becomes impractical. Consequently

the ability to predict the properties of brines
from theories or models based upon a few key

electrolyte systems is essential to the technical

development of geothermal resources. As a first

step toward developing a compact set of equations

capable of reproducing the thermodynamic properties

of electrolyte solutions, we report preliminary

work on modeling of vapor-saturated aqueous NaC~
solutions. The equations reported here reproduce

experimental Gibbs energy data in the form of
osmotic and activity coefficients, enthalpy data
in the form of heats of dilution and heats of

solution, and heat capacity data.

B~SIC EQUATIONS FOR DATA ANALYSIS

The Gibbs energy, G of a system is taken to be

G = H - TS (1)

where H is the enthalpy, sometimes called the
content of the system, T is the thermodynamic

perature, and S is the entropy of the system.

excess Gibbs energy, GEX, of a system is the

difference between the Gibbs energy of the real

system and that of an ideal system. For a pure

electrolyte MX, which completely dissociates into

V total ions (V=2, for NaC~), the total excess

Gibbs energy is

heat
tem-
The

GEX = n VmRT(l-~ + £ny+)w - (2)

where n is the number of kg of solvent, m is the
molalit~ (moles of salt/kg-water), R is the gas

constant (1.98726 cal/deg K-mole), T designates the

temperature of the thermodynamic scale in oK, ~ is

the osmotic coefficient, and y+ is the mean molal
activity coefficient. -

Equation (2) may be rewritten as

EX -EX -EX
G = nl Gl + n2 G2

(3)

where nl and n2 are the number of moles of solvent
and solute respectively, and G~X is the partia!

molal excess Gibbs energy of the solvent, and G~X
is the partial molal excess Gibbs energy of the
solute.

-EX -EX
The quanti ties Gl and G2 are related to ~and

,Q,nY1by

-EX
Gl = (vm/nl) RT(l-~)

(4)

-EX- VRT ~ny+.G - -2
(5)

Equations relating the osmotic and activity
coefficients to GEX follow from the appropriate
derivatives of equation (3), combined with
equations (4) and (5)

(~-l) = - ~ (
aGEX

)VmM1RT anI
T,P

(6)

where Ml is the molecular weight of the solvent

(

EX

)

1 ~
~nY1 = VRT dnZ T,P

(7)

We now adopt the general form given by
Pitzer 1-4 for GEX which leads to the following



equations for ~ and ~nYI of a pure electrolyte,

MX, containing vM and VM ions of charge ZM and
Zx respectively,

1/2 2V V

~- 1 = -lzMzxIA~I + m ~ (B(O)
1+b1l/2 V MX

(1) -a1l/2
)

2 2(V V )3/2

+ B M X '"

MX e + m C'l'

I

(

11/2 - V

)

MX

zMzxl A~ 1/2 + ~ ~n(1+b1l/2)1+b1

(8)

~nYI= -

2V V

(

2B(1)
+ m ~ 2B(0) + ~ (1-(1+aIl/2V MX 2

a I

2 1/2

))

2 (VV )3/2

)- "/) e-"I + 3~ (2 M ~ c~. (9)

The quantity m is the molality, V is vM + Vx' I is
the ionic strength,

1 L 2
"2 i mizi '

and A~ is the Debye-Huckel coefficient for the
osmotic function given as

(

21TN

)

1/2 2

)

3/2 A_l~ ~ --.:1.
A~ - 3 1000 (DkT - 3 (10)

where No is Avagadro's number (6.02251 x 1023 moles
-1), Pw is the density of the solvent in g/cm3 and
D the static dielectric constant of pure water, k
is Boltzmanconstant(1.38054x 10-16 ergs/oK),
and e is the absolute electronic charge (4.80298
e.s.u.). The values of VM' VX' and V for any 1-1
salt (e.g. NaC~) are 1,1 and 2 respectively so that
the factor 2vMVX is unity.

V

The leading term in equations (8) and (9)
accounts for 10ng-range electrostatic interactions;

the coefficients B£~) and B£~)account for various
types of short-range interactions between M and X,
and for indirect forces arising from the solvent;

the third coefficient C~x is for triple ion inter-
actions and is important only at high concentra-
tions. The parameters b and a have the values 1.2
and 2.00 respectively for all 1-1 salts. ! For this
study, b and a are taken as temperature independent.

The quantities B~~), B~~), and c~x are adjusted for
a given salt at fixed temperature by a least-square
fit of osmotic and/or activity coefficient data.

Equations (8) and (9) are consistent with the

standard states adopted for this study which are

the pure solvent at the same temperature and
pressure of the solution and for the solute the

hypothetical state in which Y+ approaches unity
as the concentration becomes Infinitely dilute,

this to apply at every tempE?rature and pressure.

Osmotic coefficients may be obtained from

vapor-pressure lowering experiments, freezing

point depression or boiling point elevation
experiments or isopiestic measurements. Most

activity coefficient data comes from electro-
chemical cell measurements.

2

The relative molal enthalpy, L, of an electro-
lyte solution is defined to be

L = H - HO (11)

where H is the total enthalpy of the solution and
HO that of the solution in its standard state.

The quantity L is related to GEX by the
equation

L = GEX - T (a~X)P,m
(12)

Equations (2) and (12) yield for L,

2

(

ath

)

2

(

a~ny+

)
L = VmRT ~ -VmRT---=-aT

P
aT

P,m ,m
(13)

The apparent relative molal enthalpy, ~L, is
defined as

~ L-nL °L = 1 1 - ~
n2 - n2

(14)

Taking the appropriate derivatives of equa-

tions (8) and (9) as prescribed by equations (13)

and (14) one obtains for ~L the result

~L = vlzMzx' :: ~n(1+bIl/2)

- VRT2m B' (0)

2

(
1/2

)2V:~Iml-(1+aIl/2) e-aI B' (1)

- ~ RT2m2 C'2 (15)

where we define

,(0) - 2V
.

V

(aB(O»

)B =~ MX
V ---a.r-

P,m

,(1) - 2v V (
aB(1»

)B =~ MX
V ---aT

P,m

2 (V V ) 3/2

(
ac~

)c' = M X MX
- V ~ P,m

( 16)

(17)

(18)

The quantity A is the Debye-Huckel enthalpy factor. H
gl ven as

2 1 a~nD aw
A = -RT A 9(-+ (-) +-)

H ~ T aT P 3

where aw(= - l(~v) ) is the coefficient of isobaric
thermal expan¥io~ ~f pure water.

(19)

Enthalpy data on electrolytes is obtained as
the heat effect from heat of dilution or heat of
solution experiments. A heat of dilution experi-

ment measuresthe heat effect upon taking n2 moles
of salt at concentration ml' to a final co~centra-

tion m2. The heat effectis reportedas ~H (ml
+ m2) in cal/mole and is related to ~L as D



0 0 ~~J
l

'h,;1 u

~H (m +m ) = ~L - ~L
D 1 2 2 1. (20)

The experimental values of ~HD at a given tem-
perature may be fitted with equation (15) according
to the prescription given by equation (20) thus
allowing values of B' (0) , B' (1), and C' to be
determined.

The heat of solution of a salt MX is taken as
the heat effect for the reaction

n2MX(s)+ nl H20(~) = n2MX(aq,m). (21)

The heat effect for reaction (21) is given as

~HS = nlHl + n2H2 - nlHi - n2H~{s) (22)

which maybe rewritten as

~H = n (H -HO) + n (H -HO) + n (HO-HO(s»s III 222 222

= L + n2(H~-H~(S»

As the concentration m approaches zero, we have

~Hs -
lim ---+ ~Ho = (HO - HO(s»
m+O n2 s 2 2

(23)

where Hs(=~H~/n2) is the heat of solution per mole
of salt at infinite dilution. At finite concentra-
tions we therefore have

~H = ~Ho + ~L.s s (24)

The value of ~H~ at a given temperature may b~
found by fitting the experimental_values of ~Hs to

equation (15) and (24) treating ~H; as an adjust-
able parameter.

From equations (11) and (12) we have

(dL\ = C - Co = - T (
d2GEX

)dTJp P P dT2
P,m

(25)

where Cp is the total heat capacity of the solution
and Cp is the total heat capacity of the solution
in its standard state.

The total relative heat capacity, J, is
defined as

J = C - Co = C - (n Co + n CO)
P P P 1 PI 2 P2

(26)

where Cp is the partial molal heat capacity of
the solute at infinite dilution (cal/deg K-mole)

and CPl is the molal heat capacity of pure water
(cal/deg K-mole water) .

The apparent molal heat capacity,~CP' is
defined to be

C -0
~C = p-nlCPI

P n
2

(27)

From equations (27), (26), (25), and (14), we find
that

7 .'~""b

U 0

3

~C - CO

P P2
(d~L/dT) = - 1'- (a2GEX )P,m n ~ (28)

2 aT
P,m

Taking the temperature derivative of equation
(15) yields

A

~Cp = CP2 + vlZMZxl 3~ ~n(1+bIl/2)

- VRT2mB" (0)

2

(
1/2

)2v:~Im 1-(I+aII/2~ e-aI B,,(l)

- ~ RT2m2C"
2

where we define

B"(O)

~(

2 (0»

)= 2V~Vx aa:';" +
P,m

(
2 (1)

B"(1) ~ 2V~VX C ::;) +
P,m

2 (v v ) 3/2

((
d2c~ .

)c" = M X ~ +
v aT2

P,m

and

AJ ~ G~t

(29)

2
T

e:~~)) )
. P,m

(30)

i C:¥») )P m

i e~~)pJ31)
(32)

(33)

Heat capacitydata on electrolytes are obtained
by direct measurements on the solution using a
calorimeter. The resulting total heat capacities,

Cp, are converted to ~Cp values then the experimen-
tal values of ~Cp may then be fitted to equation

(29) treat!~g CP2 as an adjustable parameter.

Values of CP2 may also be obtained from heat of
solutiondata accordingto

(d~H;) = CO - Cp (s)--aT" P2 2P
( 34)

provided C;2(s), the heat capacity of the pure salt
in the solia phase is known.

The details of computating the values for A~,
AH' and AJ used in this reportare given in
Appendix A.

Equations that describe the change in apparent

molal volume of an electrolyte with concentration

are given in Appendix B.

ANALYSIS OF NaC.Q,(aq) DATA

The NaC~(aq) data analyzedin this report are
listed in Table I.
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Data on Aqueous NaC£ Solutions

TABLE 1

Symbols: fpd, freezing point depression, isop, isopiestic;

vp, vapor pressure lowering; bp, boiling point
elevation; emf, electrochemical cell; cal,
calorimeter; fcal, flow calorimeter.

The first column gives the reference number,
the second column the type of data, osmotic co-

efficient, enthalpy, etc., the third column lists
the eXperimental method, the fourth column lists

the temperature range and the fifth column the

concentration range. The freezing point depression
data of Scatchard and prentiss5 were recalculated

using a cryoscopic constant of 1.860 and the method

outlined by Pitze~ and Brewer26; the remaining
osmotic and activity coefficient data were used

as reported in the original literature. The exper-

imental enthalpy data were used as reported. All
heat capacity data were converted to a thermal

calories (lth. cal = 4.1840 abs. Joules) per deg
K-mole base.

The concentration dependence of the data in

Table I at any single experimental temperature may
be reproduced by appropriate application of
equations (8), (9), (15) and (29). The problem
now reduces to finding suitable analytical forms
to describe the temperature dependence of S(O),
S (1), and C CPo

The following general forms were found to

duce the entire array of data in Table I.

(0)

(

1 1

)
B = q + q - - -- q £n(T/T)1 2 T T 3 rr

2 2
+ q4(T-Tr) + q5(T -Tr )

repro-

(35)

(1) 2 2
B = q6 + q9(T-Tr)+ qlO(T -Tr ) (36)

c ~ qll + q12 (~ - ;r) + q13 ~n(T/Tr)

+ q14 (T-Tr) (37)

The values of ql' q6' and qll for NaC£ at 25°C
are given by Pitzer and Mayorga2. Various other

analytical for.ms were tried, ranging from a simple

power series in T, to a rather complicated form
given by Gibbard et al.,ll and all proved less
satisfactory.

Using equation (29) to fit the heat capacity
data at each single experimental temperature, the-0
resulting CP2 values were found to be reproduced
by the equat~on

co = CO (T)

P2 Ps

2

+ q17 + 2q18T + 3q19T
(38)

Reference
Data

Method T Range, m
Type °c

..

5 1> fdp 0 0.002-1.0
6 1> isop 0 .1-4.0
7 1> isop 15 .1-4.0
8 y+ emf 15-45 .002- .1
9 yi; emf 15-50 .01-1. 0

10 1> vp 20-30 2.0-4.0
11 1> vp 25-100 1. 0-6 .1

12 1> bp 60-100 .05-1.0
13 1> bp 60-100 1.0-4.0
14 1> vp 125-250 .5-3.0
15 1> vp 75-300 4. 8- (6 . 4-10 . 4)

16 1> vp 125-300 .1-3.5

17 s cal 0-100 .001-.03
18 s cal 100-200 .007-.04
19 D fcal 25-100 .04-5.0
20 HD eal 40-80 .005-6.0

21 Cp feal 24.15 .001-2.0
22 Cp fcal 25.0 .01-3.0
23 1>cp cal 25.0 .04-2.3
24 Cp cal 1.5-45 .01-3.0
25 Cp cal 80-200 .35-2.1

We define
2V V ()(0) - 130B = V MX

(1) - 2vMvX S(1)B = V MX

3/2
2(VMVX) 1>- c .c = V MX
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where C; (T) is the heat capacity of the solid
reportedSby Kelley27

Cp (s) = 10.98 + 0.0039 Tj T > 298.15.
2

From equation (38), and (34), the temperature

variation of 6H; is

- 2 3
6H~(T) = q16 + q17T + q18T + q19T .

(39)

The qi's in equations (35)-(39) are treated as
temperature independent parameters.

The main difference in functional form between

equations (15) and (29) compared to equations (8)
and (9) is the factor VRT2. Consequently to in-
sure proper weighting of the enthalpy and heat
capacity data in relation to the osmotic-activity
coefficient data, the former were weighted as
(1.0/VRT2). In addition, each data point, regard-
less of the temperature or type of data was weight-
ed as unity for concentrations up to 4M, and as
(~/m2) for concentrations greater than 4M.

The final assignment of the qi's was done by
a simultaneous fitting of the data array in Table
III using a computer least-square analysis. The
results are listed in Table II.

TABLE II

Fit Coefficients for Equations
(35), (36), (37), and (39)

ql = 0.0765

q2 = -777.03

q3 = -4.4706

q4 = 0.008946

q5 = -3.3158 x'10-6

q16 = 41587.11

q17 = -315.90

q18 = 0.8514

q19 = -8.3637 x 10-4

(0) (1)
The values of B , B , and C as computed

from equations (35)-(37) are plotted against tem-
perature in Figures 1, 2, and 3 respectively.

Included for comparison are the values of B£~~, B~~~
and CST' which are the values of B(O), B(l), and

,.'1 I
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0./0--
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8 0.08
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Figure 1.
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q6 = 0.2664

q9 = 6.1608 x 10-5

ql0 = 1.0715 x 10-6

qll = 0.00127

q12 = 33.317

q13 = 0.09421

- 4 -5
q14 - .655 x 10

81
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\
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cCPNaGI vs t, °c

(OC~aCI) vs t,OCaT P,m

50 100 150 200
t, °c

250 300

Figure 3. XBL 761-4

C obtained at each experimental temperature from
the separate analysis of the osmotic-activity
coefficient at that temperature using equations
(8) and (9). In the lower half of Figures 1, 2,
and 3 the curves for B' (0), B' (1), and C' obtained

by taking the temperature derivative of equations

(35)-(37) are plotted versus the temberature along
with the corresponding values of BS~ ) , BS~l) and

CST obtained by appropriate application of equations
(15) and (29).

The values of 'B~~) an~ BS~O) lie close to the
smooth curve des cribed by equation (35) and its
temperature derivative.

.
h (0) ak . tS1nce t e parameter B t es 1nto accoun

the short-range interactions of like-like and like-
unlike charge species, a strong ion association
would lead to negative values of B(O). The values
of B(O) at ~ 250°C are comparable in magnitude and
sign to those at room temperature which is consis-
tent with conductance data28 which shows no evi-
dence for Na+ and C~- ions to form a [NaC~]o species
at temperatures below ~ 280°C. The negative slope
of the B(O) vs temperature curve (Figure 1) at
temperatures above ~ 150°C indicates, however, that
at high enough temperatures ion association will
eventually become significant.

Even though the parameter b is treated as a

constant, Debye-Huckel theory indicates it is
proportional to (pW/DT) 1/2. Consequently,treating
b as a constant forces the temperature variations
of b to be taken up by S(O) and S(l). It is,

6

therefore, worth noting that the values of B~1)
increase with temperatureapproximatelyas

(p IDT) 1/2.w

The temperature derivative of (Pw/DT)1/2

increases with temperature which is the general

trendof Bsfl). The scatterin the Bs11) values
arises from the data above 25°C being in dis-

agreement with each other by some 5-20 cal/mole.

The number of parameters in equations (35-39)
was determined by finding the appropriate number
and type of temperature terms needed to reproduce
the osmotic-activity coefficient data over the
entire temperature range 0-300°C such that the
standard deviation of fit at each single tempera-
ture from the composite fit was comparable with
the fit at each single temperature by separate
analysis of the data at that temperature. The
above procedure was adopted in preference to
specific sets of parameters for each type of data
as the former yields a more compact set of equa-
tions involving fewer parameters and minimizes the
chanceof over fittingthe data.

In Table III the standard deviation of fit,
a, for the data analyzed separately at each experi-
mental temperature and the corresponding sigma from
the composite fit are compared. Column one of
Table III lists the number of data points used in
the analysis at the temperature listed in column
two over the concentration range listed in column
three; column four lists the standard deviation of

fit, aST' for the data analyzed separately at the
conditions listed in columns one through three,

and column five lists the co~responding standard

TABLE III

Data and Results of Fit for AqueousNaC~ Solutions
Osmotic and Activity Coefficient Data

6

4

2
r0
Q
x 0

s-
0

-2

-4

-6

j

4

I{)
2

0 0
x

E -2

;:-c::
I -6---

-10

-14
0

No.
Data t, °c m a a

ST
Pts.

41 0 .002-4.0 .002 .003
32 15 .02-4.0 .002 .002

6 20 2.4-4.0 .002 .002
5 30 2.4-4.0 .001 .002
8 35 .002-1.0 .0002 .001
5 37.5 2.5-6.1 .0008 .003
8 45 .002-0.1 .0002 .0006

18 50 .02-6.1 .002 .002
5 62.5 2.5-6.1 .001 .001

14 75 1. 0-6 .5 .003 .003
18 80 0.05-4.0 .0006 .001

6 87.5 2.5-6.1 .001 .002
18 90 .05-4.0 .0006 .002
33 100 .05-6.1 .002 .002
15 125 .2-6.9 .007 .007
19 150 .1-7.2 .009 .009
13 175 .1-7.5 .005 .005
17 200 .1-7.9 .005 .007

15 225 .1-8.4 .010 .011
15 250 .1-8.9 .007 .009
13 275 .1-9.6 .006 .006
10 300 .1-10.4 .007 .010



0 u ,i'j
""1

'~~. ~
'..#

TABLE III continued

Heat of Dilution Data

Heat of Solution Data

(1)
cal/mole.

Apparent Molal Heat Capacity Data

+} 1
i 2

7

Heat of Solution at Infinite Dilution and
Partial Molal Heat Capacity of the

Solute at Infinite Dilution

(2)
cal/oK-mo1e.

deviation of fit, cr, obtained from the composite
analysis. Also compared in Table III are the cr-

values for 6H~ST and 6H;, and those for CP2 and
-0 ST
CP2. The total number of data points
analyzed is 687.

In Figure 4, the experimental values of the

osmotic coefficient and the smoothed curve gen-

erated from the composite fit are plotted against

the molality for several isotherms. The smoothed
curves generally pass within the experimental

error for most of the data points. The over-all
standard deviation of fit is 10.005 for the

osmotic-activity coefficient data over the

temperature range 0-300°C.

1.2

I. I

1.0

0 0 250

275

0 0 00

300

0.60

Figure 4.
XBL761-6

Osmotic Coefficient for NaC~ Solutions

from 100 to 300°C.

The enthalpy data of Ensor and Anderson20 at

50 and 80°C were not incorporated into the final

array of data as analysis of the 50 and 80°C data

gave crST values of f6 and f8 cal/mole respectively,

and the resulting values of B~JO) and CST incon-
sistent with the other data. The over-all fit

for the heat of dilution data is 14.9 cal/mole

over the temperature range 25-100°C.

No.
(1)

cr(1)Data t, °c m
crSTPts.

(a) 19 25 0.04-5.0 3.0 5.2
23 50 0.04-5.0 0.9 2.2
18 75 0.04-5.0 0.9 2.1
18 100 0.04-5.0 1.6 9.0

(b) 42 40 0.005-6.1 2.7 2.7
32 60 0.007-5.7 3.4 4.4
32 70 0.007-5.7 4.8 4.9

(a) Reference 19.

(b) Reference 20.

No.
(1) cr (1)Data t, °c m

crSTPts.

8 25 .001-.02 13.2 13.9
10 34.96 .0009-.02 17.9 16.1

4 45 .004-.02 2.6 13.0
4 64.86 .004-.02 4.3 7.2
4 75.01 .004-.02 1.0 4.0
4 84.98 .004-.02 4.1 3.3
4 95.18 .004-.02 10.9 40.8
7 114.25 .009-.04 38.6 62.5
5 149.9 .007-.01 26.4 79.7
5 199.5 .008-.03 42.7 19.0

No.
cr(2) cr(2)Data t, °c m

Pts. ST

13 24. 15 .001-2.0 0.3 1.4
35 25 .01-3.0 0.4 1.6
16 35 .03-3.0 0.3 2.2
15 45 .03-2.5 0.3 1.8

5 80 .3-2.1 1.0 1.6
5 100 .3-2.1 0.3 1.2
5 120 .3-2.1 1.0 1.4
5 140 .3-2.1 0.5 0.8
5 160 .3-2.1 0.5 1.0
5 180 .3-2.1 0.5 1.6
5 200 . 3-2. 1 2.4 2.3

t, °C
HO(1) HO(1)

t, °c
co(2) co(2)

sST s
P2 P2

ST

25 918 918 24 .15 -20.2 -19. 3
34.96 614 617 25 -19 . 6 -19.1
45 338 328 35 -15.8 -17.3
64.86 -205 -216 45 -14.3 -15 . 1
75.01 -490 -491 80 -16.8 -15.1
84.98 -762 -765 100 -18.2 -17.4
95.18 -1114 -1055 120 -22.8 -21. 8

114.25 -1757 -1642 140 -29.9 -28.1
149.9 - 3096 -3003 160 - 36 . 3 - 36 . 4
199.5 - 582 3 -5833 180 - 46 . 4 - 46 . 8

200 -61. 3 -59.1



The values of C; and those generated by
equation (38) are 2ST plotted vs the tempera-

ture in Figure 5. Values of CP2 below 25°C as
determined by G. Perron et ale 24 are also
plotted in Figure 5. The dashed curve represents
the extrapolation of equation (38) to OoC from
25°C.

0

-7°0

Figure 5.

XBL761-7

Heat Capacity at Infinite Dilution for

NaC~ Solutions.

The dramatic change in C;2 as the solution
approaches OoC has been attributed by Sen and

Cobble29 to structural changes in solution. The

results presented in Figure 5 clearly indicate

that the description of CP2 over the entire tem-
perature range will require a much more compli-
cated temperature function, or an alternate

functional form than that given by equation (38).
Consequently we have not incorporated into the

final data-array any heat capacity data or heat
of solution data below 25°C and for this reason

have not tabulated any of the heat capacity

functions below 25°C. Models for describing the

behavior of CP2 over the entire temperature range
are currently under study.

The over-all standard deviation of fit for

the heat of solution data is i40 cal/mole and the

over fit to the apparent molal heat capacity is :t
1.8 cal/deg K-mole.

CALCULATED QUANTITIES

(0) (1)
Knowledge of the parameters B , B , and

C as a function of temperature allows the calcu-

lation of many thermodynamic quantities. The
equations relating the calculated quantities to
the analytical equations (8), (9), (15) and (29)
are given below.

The partial molal Gibbs energy is related to
the activity by the equation

f1G. = RT ~n a.
1. 1.

(40)

where Gi = Gi - Gi. The activity of water in a
pure electrolyte solution is given as

VmMl
~n al = - 1000 ~

(41)

8

which yields

- VRTmMl
f1Gl = - 1000 ~ (42)

and similarly for 1-1 electrolytes,

f1G2 = 2RT(~n m + ~nY:t).
(43)

The fundamental equations of thermodynamics

yield

df1G, = -f1s, dT + f1v. dP.
1. 1. 1.

(44)

At constant pressure, the partial molal

entropy is given from equation (35) as

(
df1Gi\ = - f1Si.

dT Jp
(45)

Since the osmotic-activity coefficient data used

in obtaining the analytical expression for f1Gi are
referred to the vapor-liquid saturation curve of

pure water, the derivative (df1Gi/dT) is consequent-
ly along the vapor-liquid saturation curve. Along

the saturation curve a change in temperature

results in a pressure change even though the
pressure is perfectly well defined by the equili-

brium condition. Consequently the entropy is not
given by equation (45) but rather

(
df1G'

)

1. -
- = - f1s
dT SAT i

(

df1G.

~
where the symbol ~ means that the partial

aT SAT

derivative is taken along the liquid-vapor satura-

tion curve of NaCl(aq). The analogous meaning

holds for (dP/dT) SAT where (dP/dT)SAT comes from
an equation of state for pure water, i.e., steam

tables, and f1vi(=vi- vi) is the relative partial
molal volume of the solvent or solute. The

correction term f1Vi(dP/dT)SAT was found by Lindsay
and Liu16 for temperatures under 300°C and concen-

trations up to 3m to be smaller than the uncertain-

ty arising from experimental errors in the osmotic
coefficients. The situation above 3m is uncertain.

We have not applied the indicated corrections to

any of the tabulated values in Appendix C but have

included them explicitly iri the equations below.
Work is currently under way on analyzing the den-

sity data on NaCl solutions. Upon completion, the
indicated corrections will be applied to the pre-
sent results.

-

(
dP

)+ f1Vi aT SAT
(46)

Not all the data used in this report refer to

the vapor-liquid saturation curve. Under 100°C,

the enthalpy data were taken at or referred to 1
standard atm, and as such are at constant pressure.
The heat capacity data as taken from the litera-

ture had been corrected to constant pressure con-

ditions by the original authors. The use of
"mixed" data is unfortunate but unavoidable.

The Gibbs-Helmholtz equation_yields for the

relative partial molal enthalpy, L., the expression,1.

L. = L. - Tf1v. (ap/aT)
1.SAT 1. 1. SAT

(47)

°
-10

-20. /
/o

-30 Ic-0 0
Cp -402

-50

-60
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where Li is given respectively for the solvent and
solute as

2

(

d£nal

)
- VmMl (d~) (48)

Ll = -RT ~ P,m - 1000 dT P,m

(

d£nY+

)L2 = -VRT2 ~ P,m
(49)

where Ml the molecular weight of water in grams
(18.0153) .

The temperature derivative of Li yields the
relative partial molal heat capacity, J.,1.

J. = C - Co
1. P. P.

1. 1.
(50)

where CPi is the partial molal heat_capacity ~f the

solvent or solute. The values of CiSAT and CPi
are related by

- -

(

dVi

) (

dP

)

C =C -T - -
iSAT Pi dT P dT SAT

(51)

The values of C;2 as given by equation (39) need
not be corrected via equation (51) as Cp values

w~re u~ed ~o d~termine_C;2.- Tabulated values of
~Sl' ~S2' Ll, L2, ~L, Jl, J2, and Cp, are given
in Appendix C and plotted versus the concentration

for several isotherms in Appendix D.

EXCESS THERMODYNAMIC QUANTITIES

The excess thermodynamic functions are a

measure of the departure of real systems from

ideal systems and as such are an important aid

in understanding physical phenomena.

We have adopted the excess functions defined

by Freidman for unsymmetric electrolytes and as

such are referenced to 1 kg of water. The excess
fun cti ons are

(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

? "7

"
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The partial molal excess functions for the solute

may be computed by dividing equations (56) - (59)
by m. Tabulated values of the excess functions

are given in Appendix C with accompanying graphs
for several isotherms in Appendix D.

c) Total Excess Functions

The total excess functions per 1000 gm

of water is just the sum of the individual excess
functions defined above, e.g.,

EX EX EX
G = Gl + G2 ' etc.

Values of the total excess functions GEX, sEX, HEX,

and C~X are tabulated in Appendix C and presented
graphically in Appendix D.

TOTAL GIBBS ENERGY, ENTHALPY, ENTROPY, AND HEAT

CAPACITY OF NaC£(aq) SOLUTIONS

Technical utilization of solution thermodyna-

mic data requires a knowledge of the total enthalpy
and heat capacity of the system. We have tabulated
in Appendix C values of several of the important
quantities given below. For convenience the
quantities are referred to their standard state
at 25°C.

The total Gibbs energy of a pure salt solu-

tion at fixed temperature and composition is given
as

G = nlGl - n2G2.
(60)

Relative to a reference temperature, Tr' we have
substituting from equations (42), and (43) into
(60)

G(T,m)-Go = (Go-Go) -VmRT~T T T T,mr r

+ vmRT£nYi:T,m
(61)

An expression for (G;-G; ) is given below.
r

The total enthalpy of a salt solution rela-
tive to the reference state is

H(T,m)-H;
r

(HO-HO ) + m ~L
T T Tr

(62)

where ~L is given by equation (15).T

The total entropy relative to the reference
state is

S(T,m)-S; = (S;-S; )
r r + VmR~T,m

~
m LT+- T (63)- vmRtny +

-T,m

The total heat capacity at constant pressure, Cp'
is gi ven by

C = Co + m(d~L/dT)
P P P,M

(64)

and c; is

CO = n Co + n Co

P 1 PI 2 P2
(65)

a) For the solvent

EX
Gl = VmRT(l-)

EX

HI = (lOOO/Ml) Ll

sX = (HX - GX)/T

cEX = 1000 J
PI Ml 1

and

b) for the solute

EX
G2 = VmRT £n YI

EX -
H2 = m L2

SEX = (HEX- GEX)/T2 2 2

EX -
C = m J
P2 2
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where CPl is the heat capacity of pure water as
determined by the equation of state of Keenan and

Keyes,30 and cP2 is given by equation (38).

where(SO -So )is given by Keenan and Keyes30 and
IT IT

r

(SO-SO) by
2T 2T

r CO
P2

-dT.
T

T

(S ° -S ° ) - f22-
T T

r T
r

(66)

The values of (H;-H; ) were obtained from the
relationship r

(H;-H; ) = nl (Hi -Hi) + n(H2 -H2
r T T T T

r r

(67)

with (HI -HI T
)

T r

(H2 -H2 ) from
T Tr

30
taken from Keenan and Keyes and

T

(H2 -H2 ) = f c; dT.T T 2
r T

r

(68)

The quantity (G;-GTr) requires the standard
state values of the absolute entropy of the solvent

and solute at the reference temperature. From the
definition of GO we derive

(G;-G; ) = (H;-H; ) - T(S;-S; )
r r r

+ (Tr-T) (nISi + n2s2
T Tr r

(69)

The values taken for the last term in equation
(69) are

S1 = 16.73 cal/deg-mole
298.15

S2 = 27.6 cal/deg-mole.
298.15

The value of S1 is from wagman3l and that of S2
from Pitzer andTr Brewer26.

The values of (GT-GT ), (HT-HT ), (ST-ST ) ,
d h l

r
f

r. . r
an CPl' plus t e tota mass 0 Solutlon ln grams
at a given composition, computed from

MASS = m M2 + 1000
(70)

where M2 is the molecular weight of
c12 base) are tabulated in Appendix

of the thermal quantities presented

in Appendix D.

NaC~ (58.4428,

C with values

graphically
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DISCUSSION OF RESULTS; OSMOTIC-ACTIVITY COEFFICIENT
DATA

Smoothed values of the osmotic and activity

coefficients are tabulated in Appendix C with a

graphical presentation of the results for several

isotherms given in Appendix D. The osmotic co-

efficients at high temperatures decrease rapidly
with concentration falling away from the limiting

scope then changing slowly from about 1 molal to
saturation (~10 molal at 300°C). The activity

coefficients display a similar behavior and exhibit

quite low values at high temperatures.

Gibbard et al.ll using a 25 parameter equa-

tion combined-;nthalpy data at 25°C with osmotic
data from various sources in tabulating the osmo-
tic coefficient from a-200°C. Our tabulated

values of the osmotic coefficient generally agree
within 10.001 to 10.002 with those tabulated by

Gibbard for temperatures a-100°C and from 10.003
to 10.005 for temperatures between 100 and 200°C.
In their analysis, Gibbard et al.ll selected from
the data of Lindsay and LiuLS only data between
1.0 m to 6.0 mol, whereas we have use of the en-
tire composition range (~.l-IO M). Consequently
th~ differences between the two tabulations is
not surprising. We agree to ~ 10.002 with the
tabulated values of the osmotic coefficient given

by Lindsay and Liu16 over the composition range

0-4 M and the temperature range 75-250°Ci above

250°C the agreement is within approximately 10.001

to 10.007 over the composition range 0-4 M.

ENTHALPY DATA

In addition to their experimental results,
Messikomer and Wood19 have tabulated values of ~L

from 25-l00°C for compositions up to 5 M. Our

tabulated values of ~L given in Appendix C agree
within 2 cal/mole with those of Messikomer and
Wood at 25°C, vary from 20 callmole high at 5 M
at 50°C to 5 cal/mole low at 1 M at 50°C, are 10
cal high at 75°C and about 10-75 cal/mole high at
100°C.

HEAT CAPACITY

The tabulated values of the total heat capa-

city agree within experimental error (10.003 call

g-deg) with those of Likke and Bromley25 for the

temperature interval 80-200°C and 0.2 to 2 M.

CALCULATED QUANTITIES

In the graphical presentation of results we
have included isotherms at 325 and 350°C. The

rapid increase in slope of the isotherms above

300°C for the total enthalpy and heat capacity of

the system reflects the large increase in the
corresponding Debye Huckel factors (see Appendix

A). Though the 325-350° isotherms are probably
qualitatively correct, quantitatively the situa-
tion is uncertain as the calculated values

represent a 25-50° extrapolation beyond the limit
of experimental data which is entirely osmotic
coefficient data.

The values of (S;-ST ) were obtained fromr

(S;-S; )
= n (SO -SO ) + n (SO -So

r 1 IT IT 2 2T 2Tr r
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APPENDIX A

DEBYE-HUCKEL PARAMETERS

The parameters A~, AH' AJ as given by the
theory of Debye and Huckel depend only on the

thermodynamic and electrostatic properties of
water. The parameters for osmotic, enthalpy, and

heat capacity functions are defined respectively
to be

(

21TN

)

1/2

(

2

)

3/2 A
-! ~ ~ -J

A<p- 3 1000 DkT - 3
(A-I)

"H ~ -RT2 A~9 (liT + (d~~D) + :w)

AJ ~ G~)p.

(A-2)

(A-3)

The various symbols in equations (A-2)-(A-3) have
been defined in the main body of the paper.

The thermodynamic properties of pure water,

pw,and its temperature derivatives, used in equa-
tions (A-l)-(A-4) were computed from the equation

of state for liquid water given by Keenan and

Keyes. 30 A detailed description of the equation

may be found in the appendix of Keenan and Keyes30
steam tables or from Helgeson and Kirkham.32

The electrostatic properties of pure water

needed in equations (A-l)-(A-3) were obtained by

fitting the data on the static dielectric constant
of water given by Oshry33, OWen et al.34, and

Heger35 to a slightly modified version of an

equation originally proposed by Helgeson and
Kirkham. 32

4 4-i

D = ""~e.. ti pj
L..JL..J 1J w
i=O j=O

(A-4)

where t is the temperature in degrees centigrade

and eij is an array of temperature and pressure
independent fit coefficients given in Table A-I
determined from a least-square analysis of the
data.

The data on the dielectric constant of water

covers a much wider pressure interval than the

Keenan-Keyes30 equation of state which is limited

to pressures up to 1 kilobar. Consequently,

instead of using data on D only up to 1 kilobar

we have used the entire array of data and weighted
each data point up to 1 kilobar as unity and those

above as (1.0/Pressure(kilobars)2). We have found

that a much better over-all fit resulted by assign-
ing the value of 88.726 (D at ODC as given by

OWens et al.34) to eOO' and setting e03, and e04
to zero.

Values of A<P, AH' AJ along the liquid-vapor
saturation curve of water are tabulated in Table

A-II and plotted in Figures A-I, A-2, and A-3.

1.0

Arp 0.5

00 50 100

Figure A-I.

XBL 761-8

Debye-Huckel Osmotic Coefficient
Constant versus Temperature.
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Figure A-'2. Debye-Huckel Enthalpy Constant
versus Temperature.
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Table A-I

Array of Fit Coefficients for Equation (A-4)

e. .
1J

3 4

0 0

-0.334969862

4 1.40598463 x 10-4

Table A-II

Debye-Hucke1 Factors for the Osmotic
Coefficient, Enthalpy, and Heat Capacity

00 50 100 /50 200
t °c,

250 300
XBL761-3

Debye-Huckel Heat Capacity Constant
versus Temperature.

i,j 0 1 2

0 88.287 -78.1110993 77.6526372

1 -0.67033927 0.443465512 -0.135474228

2 I 1.99954913 x 10-3 - 8.71140434 x 10-4 1.10849697 x 10-4

3 I -2.71567936 x 10-6 5.91444341 x 10-7

t, °C A
AH AJ

0 0.3770 411 9.6
10 0.3820 516 11.3
20 0.3878 635 12.3
30 0.3944 762 13.2
40 0.4017 899 14.2
50 0.4098 1,046 15.2
60 0.4185 1,203 16.3
70 0.4279 1,372 17.6
80 0.4380 1,555 19.0
90 0.4488 1,753 20.7
100 0.4603 1,969 22.5
110 0.4725 2,204 24.6
120 0.4855 2,461 26.9
130 0.4992 2.743 29.6
140 0.5137 3,053 32.6
150 0.5291 3,394 36.1
160 a .5454 3,773 40.1
170 0.5627 4,193 44.8
180 0.5810 4,664 50.4
190 0.6005 5,194 57.1
200 0.6212 5,796 65.4
220 0.6670 7,285 88.8
240 o.7200 9,336 127
260 0.7829 12,315 194
280 0.8596 16,935 323
300 0.9576 24,789 604
325 1.1323 45,943 1,779
350 1.4436 125,150 11,948
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APPENDIX B

APPARENT MOLAR YOLUME EQUATIONS

The apparent molal volume, ~Y, of a solution
is computed from the relationship

~ Y-n yoY = -1 !.
n2

or alternately by the relationship

1 1000+mM2 - 1000)
~Y = - (p Pwm s

(B-2)

where m is the molality, M2 is the molecular weight
of the solute, p and p are the density in g/cm3
of the solution ~nd pur~ water, respectively.

From basic thermodynamics the totalvolume of
the solution, Y, is related to the Gibbs energy of
the solution by the relationship,

(
d<\

)Y = nl dP T (

dG2

)+ n2 dP T
(B-3)

which leads to

(

d9,ny+

) (~ )--=- -VRT dP m~ - VO + VRT dP T,Y - 2 T,m

(B-4)

where R is the gas constant (83.14241 cm3 bar/mole

-OK) and V2 is the partial molal volume of the
solute at infinite dilution.

Taking the pressure derivative of equations
(8) and (9) and combining terms yields,

~Y = VO + V l z z I (A /3b) 9,n(1+bIl/2)2 M X Y

+ vRTm B (0)
Y

1/2
+ 2VRTm (1-(1+aIl/2)e-aI ) B(l)

a2I V

V 2
+ "2RT m Cy (B-5)

where we define

and ~ is given by

(

dA~
)- 6RT aP" T'

(B-6)Ay

( (0»)
(0) = 2VMVX dSMX

By - V dP T ,m

( (1»)
(1) = 2VMVX d!3MX

By - V dP T ,m

= 2(VMVX) 3/2 (3C:X)Cy - V dP T ,m
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APPENDIX C

TABULATED THERMODYNAMIC QUANTITIES

The following quantities are tabulated from
0-300°C in 25°C intervals for concentrations of
0.05-6.0 m at each temperature with the exception
of the heat capacity functions which are tabulated
from 25-300°C. The terminology heat content on

HEAT-SOLN., H;, cal/mole

CP02(T) = CP2' cal/oK-mole

CPOl(T) = C;l' cal/oK-mole of water

GO(T)-GO(TR) = GO - GT ' calT r

HO(T)-HO(TR) = H; - H;r' cal

SO(T)-SO(TR) = S; - S;r' cal/oK

G(T,M)-GO(TR) = G(T,m) - G; , calr

- HT ' calr

- S; , cal/oKr

H(T,M)-HO(TR) = H(T,m)

S(T,M)-SO(TR) = S(T,m)

CP(T) = Cp' cal/oK

OSMOTIC COEFFICIENT = ~

ACTIVITY COEFFICIENT = y+

(L/M) = ~L,cal/mole -

the table headings is synonymous with enthalpy.

The sy~ols on the tables have the following
meaning and units (1 cal = 4.1840 Joules), where
T = 298.15°K.
r

P~E

16

16
S2-S02 = S2 - S2' cal/oK-mole

J = Jl cal/oK

Jl = Jl' cal/oK-mole of water

J2 = J2' cal/oK-mole

GEX = GEX, cal/Kg - H2O
EX

GlEX ='Gl ' cal/Kg - H2O

G2EX = G~X, cal/Kg - H2O

HEX = HEX, cal/Kg - H2O

H1EX = H~X, cal/Kg - H2O

,H2EX = H~X, cal/Kg - H2O

STEX = SEX, cal/oK - Kg H °

EX 2
SlEX = Sl r cal/oK - Kg H2O

S2EX = s~X, cal/oK - Kg H2O

JEX = JEX, cal/oK - Kg H2O

JIEX = J~X, cal/oK - Kg H2O

J2EX = J~X, cal/oK - Kg H2O

44

45

30

31

16

17

32

33

18

19

34

35

20

21

36

37

22

,23

38

39

24

25

40

41

26

27

42

43

28

29

Ll = l'
cal/mole of water

L2 = L2'
cal/mole

Sl-SOI = S2 - S2' cal/oK-mole of water
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MASS OF THE SOLUTION IN GRAMS FOR VARIOUS MOLALITIES

MOLALITY
.05
.10
.20
.30
..40
.50
.&.0
.70
.813
.90

1.0u
1.20
1.40
1.&0
1.80
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.50
5.00
5.50
6.00

WT(GH)
1002.92
HiilS.8'+
1011.69
1017.53
1023.38
1£129.22
1035.07
10'+0.91
104&.75
1052.60
1058.4'+
lu7D .13
1061.82
109.3.51
1105.2G
1116.89
1131.5£1
114&.11
1160.72
1175.33
1169.9,+
1204.55
1219.16
1233.77
12&2.99
12~2.21
1321.44
1350.66 p----------------------------------------

-------------------------------------------------------------------------------------------------------

STANDARD STATE PROPERITIES OF NACL(AQI

HSO(J)- CALIHOLE
CP01(TI. CP02(TI- CAL/DEG-HOLE

T(CENT) HEAT-SOLN. CP02 n) CPO UTJ

25.00 916.34 -19.11 18.01

50.illl 168.57 -15.41 .17.99

15. ull -490.46 -14.85 18.05

100.0(1 -1197.17 -17.43 16.15

125. i;O -2009.95 -23.15 18.3?

15G.00 -3007.22 -32.00 18.57

17 5. OiJ -4267.39 -43.98 18.90

2iJ0.00 -5868.87 -59.11 19.35

225.(ja -7890.08 -77.37 19.97

2%. [,0 -10409.41 -98.76 20.89

275.011 -13505.26 -123.29 22.34

3JU.UiJ -17256.10 -150.9& 24.78
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STANDARD STATE VALUES OF GG(TI-GD(TRI, CALS.

T(CENT.J
!1P'Ll"lJ y 0 25.0uOe 50.000 75.000 100. 000 125.0iJO 150.000 175.000

------ ------ ------ --- - -- ------ -- ---- ------ ------

_IiS 22142.490 0 -24238.311 -50404.427 -78359.932 -1 H 98 5 .335 -139175.879 -171838.284
.10 22178.129 (; -24271.912 -50470.108 -78456.337 -108110.985 -139328.941 -172016.383
.2._0 22249.40 8 U -24339.113 -50601.471 -78649.148 -1iI8362.285 -139635.067 -172372.581
.30 22320.687 ,j -24406.315 -50732.834 -78841.958 -108613.585 -139941.192 -112728.779
!'to _2H1.966 0 -24473.516 -50864.197 -79Q34.769 -10 8864. 88G -140247.317 -17308...977
.SO 22463.245 C -24540.718 -50995.559 -79227.579 -109116.186 -H0553.442 -173441.175

_..&_Ii 22534.524 0 -24607.919 -51126.922 -79..20.390 -1093&7.48& -140859.567 -173797.373
.70 22605.802 U -24675.120 -51258.285 -79613.200 -109618.786 -141165.&92 -174153.570

u!IHI 226.77" 081 0 -24742.322 -51389.648 -79806.011 -109870.08& -141471.817 -17'+509.768
.90 22748.360 0 -24809.523 -51521.011 -79998.821 -110121.386 -1'+1777.942 -174865.966

-J..!_JI.0 _2281. 63_9 (j _-24876.725 -51652.373 -80191.632 -110372.687 -1/+208...067 -175222.164
1.20 22962.197 0 -25011.127 -51915.099 -80577.253 -110875.287 -142696.311 -175934.560
1.4D 23104.754 IJ -25145.530 - 52 177 .825 -8(1962.874 -111377.887 -143308.568 -176646.956
1.60 23247.312 0 -25279.933 -52440.550 -81348.495 -111880.488 -143920.818 -177359.352
1 ..60 23389.870 0 -25414.336 -52703.276 -81734.116 -112383.088 -144533.068 -17B071.141
2.00 23532.428 0 -25548.139 -529&6.002 -82119.737 -112885.689 -145145.318 -178784.143

..z _5 -- 23110.&25 - (J -2571&.742 -53294.4D9 -82601.763 -113513.939 -1459U1o631 -179674.638
2.5G 23888.822 0 -25884.746 -53622.616 -83083.789 -114142.189 -146675.944 -1811565.133
2.75 240 67 . 0 19 0 -26052.749 -53951.223 -83565.815 -114770.440 -147441.25& -18L455.&27
3.iJU 24245.216 0 -26220.753 -54279.630 -84047.841 -115398.690 -14820E.569 -182346.122
3.25 24423.413 0 -26388.756 -54608.037 -84529.868 -116026.941 -148911.882 -183236.&11
3.50 24EUi.611 0 -26556.760 -54936.444 -85011.894 -11&655.191 -149737.194 -184127.112

.;3_.I Z't779.808 0 -26724.7&3 -55264.851 - 85493.920 -117283.442 -150.502.507 -185017.60&
4.00 24958.005 0 -26892.7&7 -55593.258 -85975.9'+6 -117911.692 -151267.820 -185908.101
4.50 25314.399 Ii -27228.774 -562511.072 - 8&939. 999 -1191&8.193 -152798.445 -187689.091
5.00 25670.794 II -27564.781 -56906.887 -87904.051 -120424.694 -151+329.071 -189'+70.080
5.50 26(/27.188 U -27900.788 -57563.701 -888&8.104 -121&81.195 -155859.69& -191251.070

&... 0 26383.582 II -28236.795 -58220.515 -89832.156 -122937.696 -157390.322 -193032.059
-------------------------------------------------------------------------------------------------------- -

STANDARD STATE VALUES OF GO(TI-GO(TR), CALS.

T(CENT.J

ti QL L.I TV 200.000 225.000 250.1.100 275.000 300.000
------ ------ ------ ------ ------

.05 -205887.600 -241245.242 -277838.678 -315602.318 -354478.429

.1'0 -20&1)87.658 -21t1463.345 -278069.965 -315840.883 -354717.236
.2\) ZO !)_1t.!7. 77,3 -241899.5% -278532.538 -31&318.011 -355194.850
io -206887.887 -242335.156 -278995.111 -316795.140 -355672.463

.40 -2u7288.002 -242771.961 -279457.684 -317272.268 -356150.077
5(; -21i7688.117 -243208.16& -279920.258 -317749.397 -356627.&91
.&0 -208088.231 -2436"4.372 -280382.831 -318226.525 -357105.305
.70 -208488.346 -244u80.577 -280845.404 -318703.654 -357582.919
.8G -208888.461 -24451&.782 -281307.978 -319180.782 -358i160.532
.'fo -209288.576 -244952.988 -281770.551 -319657.911 -358538.146

1.0 -2J9688.69U -2"5389.193 -282233.124 -320135.039 -359015.7&0
-1;20 -210 48-8.920 -246261.604 -283158.271 -321089.296 - 353 '370 . 988

1.40 -211289.149 -247134.014 -284083.417 -322043.553 -360926.215
i 6(j -212089.379 -248JJO 6.425 -285008.564 -322997.811 -3&1881.41+3
1.80 -212889.61)8 -248878.835 -285933.710 -323952.068 -32836.671
2.00 -213689.838 -249751.246 -28&858.857 -32490&.325 -3&3791.898
2.25 -214690.124 -250841.759 -288015.290 -326099.146 -361+985.933
2.'50 -215&9C .411 -251932.273 -289171.723 -327291.967 -36&179.967
2.75 -216&90.&98 -253C22.786 -290328.156 -328484.789 -367374.002
3.'j1:; -21769" .985 -254113.299 -291484.590 -329677.61i1 -368568.03&
3.25 -218691.272 -255203.813 -292641.023 -33087U.431 -369762.071
3.5D -219691.558 -256294.326 -293797.456 -332063.252 -370956.10&
3.75 -22u691.845 -257384.839 -294953.889 -333256.074 -372150.140
4.JO -221692.132 -258475.352 -296110.322 -334448.895 -373344.175
4.50 -223692.70& -260656.379 -298423.189 -336834.538 -375732.241+
5 .Q(; -225693.279 -262837. 40b -300736.055 -339220.160 -378120.313
5.50 -227693.853 -2b5C18.432 -303048.922 -341605.823 -380508.382
G.L Ii -229694.427 -267199.459 -305361.788 -343991.465 -362896.451-------------------------------------------------------------------------------------------------------



18

STANDARD STATE VALUES OF HO(TI-HU(TR), CALS.

T(CENT oJ
MOL.ALITY 0 25.000 50.000 75.000 100.1100 125.030 15t/.OOO 115.000

------ - --- -- ------ ------ ------ -- --- - ------ ------

.05 -25045.788 0 24941.050 49923.231 75024.7&7 100321.219 125912.670 151910.796

.1(; -25i)18.017 II 2£+919.801 49883.392 749&5.07& 1110236.494 125793.808 1517/t4.774

.20 -249&2.475 iJ 24877.303 49803.713 7It845. &93 1000&7.0£+3 125556.084 151412.730
.3G -2491J6.933 1/ .24834.804 49724.034 7472&.310 99897.592 125318.359 151080.686
.4[; -24851.391 U 24792.306 49644.355 74606.927 9 9728 .11 125080.635 150748.642
.50 -24795.649 0 24749.808 49564.676 74487.545 99558.6911 124842.911 150416.599
.61! -24740.307 a 24707.310 49484.997 74368.1&2 99389.240 124605.187 150084.555
.70 -24684.765 0 24664.811 49405.319 74248.779 99219.789 124367.463 149752.511
.8i) -24E29.223 iI 24622.313 49325.640 7412'h397 99050.338 . 124129.738 149420.467
.9u -24573.iJ81 0 24579.815 49245.961 71+010.014 98880.687 123892.014 149088.423

1.GI) -24518.139 0 24537.316 4916&.282 73890.631 98711.436 123654.290 148156.319
1.20 -24407.J55 (I 24452.320 49006.924 73651.8&& 98372.535 123178.842 146092.292
1.40 -24295.970 0 21+367.323 48847.5&7 73413.101 98033.633 122703.393 147428.204
1.&0 -24184.886 li 24282.327 48688.209 73174.335 97694.131 122227.945 146764.116
1.80 -240 73. 802 0 24191.330 48528.851 72935.570 97355.830 121752.,.96 14&100.028
2.uO -239&2.718 0 24112.334 483&9.494 12696.804 9101&.928 121217.048 145435.9,.1
2.25 -23823.8&3 0 2400&.C88 48110.297 72398.348 96593.3u1 120682.737 H1t6G5.831
2.51i -23&85.008 0 23899.843 47971.100 72099.891 96169. &7'+ 120088.427 143715.722
2.75 -23546.153 0 23193.597 47771.903 71801.434 9574&.047 119494.116 142945.612
3.(;C -23407.298 0 23&87.351 47572.705 71502.978 95322.420 118899.806 142115.502
3.25 -23268.443 U 23561.106 47313.508 71204.521 94898.193 118305.495 141285.393
3.50 -23129.588 U 23474.8&0 47174.311 709D6.o&4 94475.16& 117711.185 140455.283
3.75 -22990.733 U 23366.614 46975.114 7060 1.6G7 94051.539 117116.874 139625.173
4.00 -22851.878 0 23262.369 46775.917 10309.151 93627.912 116522.564 138195.06,.
4.51. -22514.1&8 0 23049.877 46377.523 69712.231 92780.657 115333.942 131134.844
5. Q (j -2229&.457 (j 22837.38& 45979.129 69115.324 91933.403 114145.321 135474.625
5.50 -22018.747 0 22624.695 45580.135 68518.410 31086.149 112956.700 133814.406
6. () -21741.a37 fj 221+12.403 45182.341 61921.497 90238.895 111768.079 132154.187

-------------------------------------------------------------------------------------------------------

STANDARD STATE VALUES OF HO(TI-HU(TR), CALS.

T(CENT.)
M OL AL IT Y 2DI:i.iiOO 225.000 250.000 275.g00 300.000------ ------ ------ ------ ------

."5 178442.966 205685.116 233914.841 2&3582.523 295428.672

.10 178212.841 205310.023 233489.996 2&3019.221 294694.481

.20 177152.59\J 21i4739.838 232640.30& 261892.1)11 293225.111

.30 1172920339 204109.652 231190.616 26016&.012 291756.947.40 116832.088 203479.466 230940.926 259639.407 290288.176

.50 176371.838 202849.280 230091.236 258512.803 288819.O6

.&0 175911.587 2[;2219.094 229241.546 25738.6.198 287350.63&

.70 175451.336 201588.909 228391.85& 25&259.594 285881.866

.60 174991.086 200958. 723 227542.166 255132.989 2841t13.096

.9\1 174530.835 2C0328.537 226692.476 254006.385 282944.326
1." 0 174iJ7iJ. 584 199698.351 225842.786 252879.780 281475.555
1.20 17 315 0 . 083 198437.980 224143.405 250626.571 278538..1115
1.40 172229.581 19717 7 . Ei 0 8 222444.025 248373.362 275600.475
1.bO 171309.080 195917.237 220744.645 24&120.153 2726&2.934
1.80 110388.578 194656.865 219045.265 243666.944 269125.394
2.( G 1694&8.u17 193396.493 217345.885 241613.735 266787.854
2.25 168317.450 191821.029 215221.660 238797.223 263115.928
2.50 1&7166.823 190245.564 213097.434 235980.712 259444.003
2.i'5 1&6016.197 188670.100 210973.209 233164.201 255772.078
3.00 1&48&5.570 187094.635 208848.964 230347.689 252100.152
3.25 163714.943 185519.171 20&724.159 227531.178 248428.227
3.50 1&25&4.316 183943.7ac 204600.534 224714.667 244756.301
3.75 161Lt13.bS9 182368.242 202476.308 221896.155 241064.37&
4.(.(; 160263. u63 1.80792.777 200352.083 219081.644 237412.451
4.56 1579&1.8Ci9 171&41.848 196103.633 213448.621 230068.600
5.1)0 1556&0.555 114490.919 191855.183 207815.599 222724.749
5.5!') 153359.302 111339.9% 181&06.732 202182.576 215380.898
&.o 151058. '.J48 1&8189.061 183356.282 196549.553 208037.047

------------------------------------------------------------------------------------------------------
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STANDARD STATE VALUES OF SO(T)-SO(TR)y CALS/OEG K

T (CENT.)
HOLALIT Y :. 25. (jDu 50.GOO 75.000 100. aDO 125.0.30 150.000 175.1100------ ------ ------ ------ ------ -- --- - ------ ------

.J5 -87.737 G 80.323 154.767 224.HO 289.879 352.060 411.496

.10 -67.&40 II 80.255 154.643 224.171 289.635 351.734 411.061

.Z.Q -81.445 0 80.118 154.395 223.813 289.147 351.080 410.191

.30 -87.25ii a 79.981 154.147 223.455 288.660 350.426 409.322

..LtG- -87.1)55 0 79.844 153.899 223.0H 288.172 31t9.773 408.1t52

.:>1) -86.86t) II 79.707 153.651 222.739 287.684 31t9.119 407.582

.6G -8&.665 a 79.570 15 3. 40 3 222.381 287.197 31t8.465 1t06.712

.70 -86.470. ;) 79.432 153.155 222.023 286.7ii9 31t7.812 .405.842

.80 -86.275 0 79.295 152.907 221.&&5 286.221 347.158 404.972

.90 -8&.08::1 0 79.158 152.659 221.307 285.73'+ 3'+6.50 '+ 404.102

1..'°" 85.885 a 79.021 152.411 2Z0.9'+9 285.24& 31t5.851 1t03.232
1.20 -85.1+95 Ii 78.747 151.915 220.233 284.271 31t4.543 1t01.492
1./t0 -85.105 0 78.473 151.420 219.516 283.296 3'+3.236 399.753
1.&0 -84.715 0 78.199 150.924 218.802 282.320 341.929 398.013
1.80 -84.325 0 77.925 15U.428 l18.D86 281.3/t5 3'+0.621 396.273
2.,,0 -83.935 a 77.650 149.932 217.370 280.37() 339.314 394.533
225 -83.41t7 0 77.306 I1t9.312 216.1t75 279.151 337.&80 392.358
2.511 -82.960 I) 76.965 148.&92 215.560 217.932 336.046 390.184
2.75 -82.1t72 a 76.622 148.073 211t.685 276.713 334.411 388.009
3.00 -81.985 I) 76.280 141.453 213.790 215.1t94 332.177 385.834
3.25 -81.497 Ii 75.931 14&.833 212.895 271+. 27 It 331143 383.659
3.50 -81.DiO a 75.594 146.213 l12.000 273.055 329.509 381.'+85
3..75 -80.522 0 75.252 1'+5.593 211.10& 211.836 327.815 319.310
4.00 -80.035 iI 74.909 144.973 210.211 270.617 326.241 377.135
4.:i0 -19.0& 0 14.223 143.73'+ 208.421 268.179 322.912 372.186
5.00 -78.085 ° 73.538 142.494 206.631 265.71+1 319.704 368.436
5.50 -71.11(; 0 72.853 141.255 204.841 263.3i13 31E.436 364.087
&.iJ0 -76.135 0 72.167 140.015 203.051 2&0.8&5 313.161 359.137

-------------------------------------------------------------------------------------------------------

STANDARDSTATE VALUESOF SO(TI-SO(TRI,CALS/DEGK

T (CE NT . )

HOLALU Y 20G.GOll 225.000 250.000 275.000 300.000
------ ------ ------ ------ ------ -----

. 5 1t68.711 524.235 578.702 632.959 &88.225

.10 4&8.137 523.486 577.739 631.737 686.698

.20 4&6.989 521.989 575.812 629.294 &83.&45

.30 4&5.841 520.491 573.885 &26.850 680.591

.40 464. &9'+ 518.994 571.958 624.1t0& &17.537

.5!) 1t63.51t& 517.496 570.031 &21.%3 &74....84

.&0 462.398 515.999 5&8.104 &19.519 671.430

.70 4&1.250 514.501 566.17& 617.075 6&8.377

.80 461i.l02 513.004 5&4.249 61'+.632 &&5.323

.90 458.954 511.506 562.322 612.188 6&2.270
1..00 457.80& 510.009 560.395 &09.745 659.21&
1.211 455.51U 507.014 556.541 604.857 &53.109
1.40 453.214 50 4. 0 1 9 552.687 599.970 &47.002
1.60 450.919 501.024 548.833 595.083 61,0.894
1.80 1+1+8.623 498.029 541t.979 590.195 &34.787
Z.IiO 446.327 495.034 51t1.125 585.308 &28.&80
2.25 443.'+57 491.290 536.308 579.199 621.04&
2.50 440.587 487.546 531.4+90 513.°90 613.412
2.75 1t37.718 483.802 526.613 5&6.981 &05.718
3.00 4+34.848 480.059 521.855 560.872 598.144
3.25 431.976 476.315 517.Q36 554.763 590.511
3.50 429.108 472.571 512.220 5415.&54 582.877
3.75 426.238 468.827 507.403 542.545 575.243
4.G 1+23.369 465.084 502.585 536.436 5&7.&()9
4.50 417.629 457.596 492.950 524.217 552.341
5.00 411.889 450.1119 483.315 511.999 537.073
5.50 406.15&1 442.621 473.680 499.181 521.805
&." C 40u.41Ci 435.134 4&4.045 487.5&3 506.537-------------------------------------------------------------------------------------------------------
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TOTAL GIBBS ENERGY OF THE SOLUTION. GIT,Mt-GOITRt, CALS.

T< CE NT.)

MOLALITY ,, 25.000 50.000 75.000 100.000 125.000 150.000 175.000
------ ------ ------ ------ ------ ------ ------ ------

. 5 22080.751 -&7.&12 -24311.982 -50481t.355 -78446.33& -108078.4&1 -139276.012 -1119'+5.166

.10 22049.998 -140.341 -24424.982 -5063&.455 -78&36.556 -108305.745 -139539.016 -172242.691

.21) 21982.107 -292.602 -24658.476 -50949.109 -79026.684 -1C8771.525 -140078.086 -172851.834

.30 21909.040 -/t50.181 -2/t897.724 -51268.227 -79424.255 -109246.009 -140627.429 -173473.173

./to 21832.559 -611.111 -251/tO.510 -51591.300 -79826.416 -109725.944 -141183.3U -171t102.1t34

.50 21753.585 -774.370 -25385.689 -5191-7.034 -80231.703 -110209.658 -141743.854 -174737.1t16

.60 21612.697 -939.320 -25632.550 -5224/t.632 -80639.208 -11069&.120 -14UO 7.842 -175376.7&2

.70 2159u.299 -110 5.5ZiJ -Z5880.60& -52573.5/t7 -81048.316 -11118,..628 -14281,..482 -176019.544

.60 21506.692 -1272. 6/t'6 -2&129.,.99 -529D3.380 -81458.577 -11167,..670 -143,.43.188 -17&665.087

.90 ,21,.Z2.113 -1440.444 -26378.953 -53233.824 -81869.645 -112165.855 -144013.512 -177312.874
1..0 21J36.753 -l&D8.711 -26628.748 -53564.637 -82281.249 -112&57.874 -144585.,100 -177962.497
1.20 21164.Jl0 -1946.009 -27128.668 -54226.610 -83105.216 -113643."53 -145730.970 -179265.982
1.40 20990.,.02 -2283.469 -27628.126 -54888.065 -83929.106 -114629.859 -146879.025 -181 573.48 8
1.&0 20815.83& -2620.281 -28126.276 -55548.093 -84751.918 -115615.964 -1,.8027.«;75 -181883.522
1.80 20e41274 -2955.795 -Z8622.459 -56205.996 -85572.889 -116600.912 -149176.841 -18319,..950
2.;1i 20467.275 -3289.478 -29116.14D -56861.219 -66391.42D -117584.036 -150324.860 -184506.883
2.25 20251.307 -3703.320 -29729.056 -57675.798 -87410.424 -118809.568 -151757.774 -18U46.438
2.513 20Q37.81J -4112.840 -30336.662 -58,.84.773 -88424 11,. -120030.592 -15U87.1f74 -187784.574
2.75 19827.522 -4517.392 -30938.364 -59287.569 -89431.897 -121246.,.61 -154613.224 -189420."27
3.00 19621.104 -4916.414 -31533.665 -60083.717 -90433.301 -122456.6&7 -156034.447 -191053.316
3.25 19419.157 -5309.41U -32122.14U -60872.833 -91427.948 -123660.810 -15745U.689 -192682.700
3.50 19222.236 -5&95.936 -327D3.422 -61654.597 -92415.538 -124858.577 -158861.596 -194308.155
3.75 19030.865 -6075.590 -33277.196 -62428.746 -93395.831 -126049.721 -160266.897 -195929.349
4 ..ill 18845.521+ -641+8.007 -33643.182 -63195.061 -94368.641 -127234.071 -161666.38& -197546.029
It.SO 18491,.752 -7169.810 -34950.851 -64703.504 -96291.275 -129581.868 -1644..7.387 -200765.151
5'JO 18173.346 -7858.9,.3 -36024.802 -&6178.853 - 98 182. 70 7 -131901.422 -167203.960 -203964.636
5.5D 17881,.454 -8513.313 -37063.759 -67620.431 -100042.659 -134192.604 -169936.055 -207144.28D
6.1i(j 176.H.J15 9131.060 -38066.713 -69027.862 -101871.191+ -136455.757 -17264..074 -210304.393

-------------------------------------------------------------------------------------------------------

TOTAL GIBBS ENERGY OF THE SOLUTION, GIT,M)-GOITR), CALS.

T (CENT.)

MOLALITY 200.000 225.00C 250.000 275.000 300.0110
------ ------ ------ ------ ------

.05 -20&002.84& -ZIt1368.76& -277971.241 -315744.958 -354632.838

.101 - 2ii6331. 323 -241725.804 -278353.1&9 -316147.687 -355052.218

.20 -207006.256 -242,.61.096 -279142.351 -316983.710 -355928.651

.30 -207695.733 -243213.815 -279952.570 -3178,.5.4,.1 -356837.166

.!t{.; -2D8J91t.823 -243978.21,1, -280777.139 -318724.951 -357168.148

.5G -20911311.985 -244751.429 -Z81&12.591 -319618.113 -358716.570

.&0 -209812.649 -245531.538 -282456.772 -320522.357 -359679.293

.70 -210528.739 -246317.319 -283308.205 -321435.915 -360654.149

.80 -211248.473 -247107.855 -284165.808 -322357.489 -361639.542

.90 -211971.250 -247902.444 -285028.750 -323286.080 -362634.244
1. 0 -21269&.595 -248700.529 -285896.37G -324220.893 -363637.274
1.20 -214153.510 -250305./t46 -287643.579 -326106.693 -3&5665.239
1.40 -215616.824 -251919.789 -289404.li81 -328010.836 -367718.416
1.60 -217084.789 -25J541.493 -291175.412 -32993D.331 -369793.096
1.8U -21855&.073 -255168.978 -292955.675 -331862.873 -371886.405
2.00 -220029.629 -256800.996 -29,.743.369 -333806.626 -373996.D51
2.25 -221873.501 -2588/t5.877 -29&986.599 -336249.826 -376653.252
2.50 -223718.303 -260894.695 -299237.618 -338705.8,.0 -379330.1167
2.75 -225562.999 -26291+6.192 -301494.881 -341172.743 -382024.056
3.:)0 -227406.764 -26,.999.353 -3U3757.129 -343648.957 -384133.202
3.25 -229248.937 -267053.357 -306023.330 -346133.171 -387455.817
3.50 -231088.990 -269107.537 -31)8292.631 -348624.290 -39iJ190.475
3.75 -232926.502 -271161.3'+8 -3105&1,.327 -351121.395 -392935.964
4.\;0 -234761.11,3 -273214.351, -312837.836 -353623.710 -395691.2,.7
4.50 -2381+20.856 -277316.617 -317388.457 -358641.461 -401227.765
5.G0 -2420&&.807 -281412.351 -321941.621 -363673.,.70 -406794.316
5.50 -21t5&98.!t51 -285500.482 -326495.510 -368716.905 -"12386.688
6.130 -21+9315.839 -289580.625 -331049.108 -373769.885 -418001.816

-------------------------------------------------------------------------------------------------------
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TOTAL ENTHALPY OF THE SOLUTION, HIT,M)-HOITR), CALS.

TICENT.)

HOLAL IT Y 0 25.00e 50.000 7'5.000 100.000 125.000 150.000 175.000
------ ------ ------ ------ ------ ------ ------ ------

.Q5 -25044.305 3.514 24946.950 1+9931.910 75036.780 100337.337 125933.951 151938.735

.10 -25015.426 8.313 21+934.734 49905.952 74996.714 100279.254 125850.517 151819.448

.20 -24961.iJ25 17.745 24913.497 4986a.828 74927.417 li;i0178.675 125705.044 151609.644

.30 -24911.896 25.352 24893.930 49820.997 74867.362 li10091.872 125578.791 151425.892

.40 -24866.3J7 30.396 24874.763 49764.554 74813.870 100015.191 125466.860 151261.659

.50 -21t830.416 32.570 24855.J99 49750.560 74765.583 99946.754 125366.701 151113.523

.60 -21+798.117 31.731 24835.509 49716.465 74721.682 9 9885 . 4u 1+ 125276.733 150979.340

.70 -24771.385 27.821 24814.898 49687.914 74681.&21 93630.356 125195.867 150657.624

.8u -24750.lltl 20.829 24793.448 49658.&57 7461t5.01l+ 99781.01t7 125123.306 150747.281

.90 -24734.292 10.772 24771.091 49630.557 71+611.574 99737.041 125058.437 150647.463

1 . D. -24723.74u -2.315 24747.789 49603.463 74581.062 99696.003 125000.775 150557.,.92

1.20 -2"716.096 -37.357 24698.314 49552.006 74526.305 99633.795 124905.553 150404.953

1.40 -2,.732.328 -83.628 24645.D88 49503.678 71t485.703 99586.778 121t835.173 150286.162

1.&(; -247&5.509 -141.106 24588.340 1t9458.906 74452.&49 99555.791 124787.831 150198.505

1.60 -24816.694 -206.550 24528.401 49417.075 74428.742 99539.96,. 124762.143 150139.940

2.00 -24884.923 -285.468 24465.674 49378.1+80 71+413.733 99538.721 124757.017 150108.821

2.25 -24':92.696 -393.637 2,.384.01+1+ 1+9335.051+ 74407.286 99556.870 121+778.191 150106.457

2.50 -25123.&61 -514.425 24299.744 49297.420 74414.449 99595 . 313 1 121+828.132 150142.&47

2.75 -25275.887 -61+5.73& 24213.816 ,.926&.145 74435.28& 99656.527 124907.532 150215.560

3.i)0 -251+47.424 -78&.241 24127.357 49241.879 744&9.976 99737.219 1251H3.696 150323.651

3.25 -25636.314 -934.386 24041.506 49225.337 74518.789 99838.170 125146.496 150465.603
3.50 -25840.590 -1088.597 23957.1+38 49217.285 74562.065 99959.272 125305.337 150640.272
3.75 -26056.274 -1247.283 23616.351+ 49218.528 74660.206 100100.498 125489.732 150846.663

4. 0 -26287.385 -1408.837 23799.461 49229.912 74753.&53 1\]02&1.889 125699.283 151083.897

4.50 -26771.919 -1734.051 23663.377 49266.618 74988.521 1aO&45.595 12&192.1:31 151647.877
5.J 11 -27278.215 -2051.193 23559.302 49394.67,. 75290.971 lfJ1111.696 12&763.517 152326.942
5.50 -27790.221 -2347.020 23497.650 49561.665 75665.774 101&62.079 127470.847 15311&.643
6.00 -28291.831 -2608.222 23488.962 49795.418 7&118.021 102299.0&8 128254.115 151+014.105

-------------------------------------------------------------------------------------------------------

TOTAL ENTHALFYOF THE SOLUTION, HIT,H)-HO(TR), CALS.

TlCENT.)
MOLALITY 200.GOO 225.000 250.000 275.000 300.000------ ------ ------ ------ ------

.a5 178479.823 205734.601 233983.556 263683.305 295590.083

.111 178311.574 2G5502.839 23361,..755 263290.&71 295129.397

.20 17 8013. &62 205091.797 233130.841+ 262614.548 294384.129

.30 177750.823 21,;4728.526 232654.013 262037.&9& 293798.75&

.40 177514.306 204401.086 232227.392 2&1534.909 293332.194

.50 171299.491+ 204103.143 231841.972 261092.655 292962.271

.&0 177103.479 203830.578 231492.029 260702.303 292674.799

.70 170924.23& 20358u.895 231173.557 2&0357.799 292459.610

.80 1767&0.2&7 203351.709 230883.570 260054.626 292309.857

.90 175& 10. Ltu 4 203141.499 230619.740 259789.262 292219.135
1.iilJ 176473.713 202948.9&1 230380.194 259558.870 292182.968

1.20 17&236.877 202612.752 2299&7.997 259193.993 292259.484
1.4( 17&(;44.877 20233&.251 229637.1&4 258945.172 292515.055
1.61.1 175894.041 202114.300 229380.299 258801.2&2 292931.449
1.80 175781.477 201942.847 229191.565 258753.499 293494. 39IJ

2.;;I) 175704.828 201818.548 2290&6.196 258794.754 294192.323
2.25 175656.545 201725.285 228992.57& 258962.531 295240.103
2.50 175658.089 201696.791 229005.211 259250.426 29&458.310
2.75 175706.741 201729.192 229098.571 25965Q.265 2978&3.928
3.{j0 175600.177 201819.156 229267.899 260155.048 299415.883
3.25 17593&.375 201963.76'+ 229509.031t 260758.677 301114.593
3.:iU 176113.553 2u2160.432 229818.289 261455.769 302951.654
3.75 176330.122 202406.841 230192.350 262241.51& 3J4919.&04
4.00 17658".656 202700.894 230628.242 263111.576 307011.750
4.50 177202.5&5 203424.429 231674.749 2&5089.162 311544.939
5.00 177958.205 2 (J 4317.4'+ 7 232938.J72 267360.551 316508.709
5.50 178843.861 2(536 8.203 234402.267 2&9901.67& 321866.827
5. G 179852.846 206556.345 236051.547 272691.30,. 327587.7511

-------------------------------------------------------------------------------------------------------
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TOTALENTROPYOF SOLUTION.SCT,M)-50CTRI.CALS/OEGK

reCENT.)
MOLALITY iJ 25.000 50.000 75.000 100.000 125.000 150.000 175.000

------ ------ ------ ------ ------ ------ ------ ------
.,,5 -87.5U& .239 60.570 155.621 224.&14 290.153 352.347 411.798
.10 -87.161 .499 80.775 155.185 224.739 290.231 352.364 411.733
.20 -86.461 1.041 81.218 155.551 225.044 290.455 352.419 411.100
'.3(; -85.7&1 1.595 81.684 155.963 225.394 290.136 352.E63 411.153
.40 -85.(1&9 2.152 82.163 15&.390 225.713 291.056 352.891 411.861
.SO -84.388 2.706 62.648 15&.832 22&.175 291.405 353.170 412.029
.00 -83.721 3.257 83.137 157.284 226.595 291.760 353.475 412.233
.70 -83.il6' 3.801 83.627 157.745 227.029 292.175 353.608 412.472
.80 -82.433 4.338 84.118 158.212 227.47& 292.589 354.165 412.742
.90 -81.812 4.8&7 84.607 158.684 227.933 293.019 354.544 413.041

1.e0 -81.209 5.388 85.094 159.1&0 228.400 293.464 354.943 413.366
1.20 -80.052 &.402 86.1)&1 160.120 229.357 294.391 355.795 414.087
1.40 -78.962 7.378 87.U5 161.089 230.341 295.3&4 35&.712 414.892
1.&0 -77.939 8.315 81.954 162.063 231.348 296.377 357.684 415.772
1.80 - 76 . 982 9.214 88.877 163.040 232.375 297.424 358.708 416.720
2.:;;0 -76.090 10.076 89.783 164.018 233.419 298 . 50 4 359.778 417.730
2.25 -75.ij62 11.iDi) 90.694 165.243 234.745 299.695 361.116 419.074
2.50 -74.128 12.069 91.979 1&6.467 23&.094 301.328 3&2.636 420.500
2.75 -73.284 12.966 93.041 167.692 237.1+64 3D2.800 364.154 422.004
3.'10 -72.525 13.853 94.082 166.918 238.854 304.309 365.725 423.579
3.25 -71.84& 14.&74 95.104 Ha .146 240.263 305.854 361.347 425.222
3.50 -71.241 15.453 96.109 171.378 241.693 307.433 3&9.019 426.929
3.75 -70.706 16.194 97.100 172.&14 2'+3.142 309.047 370.737 '+28.698
4.(Hi -71i.235 16.901 98.079 173.857 244.&13 310.694 372.501 ,+30.525
4.50 -69.461 18.232 100.Ci8 176.371 247.621 314.088 376.163 '+34.348
5.O -68.875 19.479 101.952 178.937 250.727 317.618 379.997 '+38.383
5.50 -66.429 2iJ.&82 103.9D9 181.575 253.942 321.289 38'+.001 442.622
6.(0 -68.D7.. 21.878 105.918 184.307 257.280 325.1J7 388.176 447.057

------------------------------------------------------------------------------------------.------------

TOTAL ENTROPYOF SOLUTION.S(T,H)-SO(TR).CALS/DEGK

HCENT.)
HOLAL IT Y 200.000 225.000 25D.DOO 275.000 300.000

------ ------ ------ ------ ------

.D5 469.033 524.582 579.087 633.403 688.77&

.1(; 4&8.8&1 524.280 578.633 632.792 &88.041

.20 4&8.&37 523.823 577.915 631.625 686.946

.30 /t68.518 523.496 577.365 631.086 686.166

.40 468.475 523.265 576.939 630.514 685.672

.:;u 4&8.492 523.111 576.612 630.078 685.357

.&0 468.561 523.022 576.370 629.757 &85.210

.70 468.675 522.99iJ 576.201 &29.536 665.212

.60 468.829 52 3 . 0 0 '3 576.099 629.406 685.345

.90 469.019 523.074 576.057 629.357 685.598
1.0 469.242 523.181 576.CI71 629.383 685.961
1.20 469.779 523.512 576.249 629.640 686.984
1.40 470.42':' 523.981 576.608 630.143 &88.364
1.60 471.167 524.575 577.128 630.864 6911.0&2
1.80 471.997 525.282 577.796 631.785 692.048
2.00 472.907 S26.092 578.&00 632.889 &94.298
2.25 474.15a 527.240 579.780 634.505 697.451
2.50 475.5&0 528.525 581.139 636.36/t 100.954
2.75 476.95D 529.938 582.664 638.447 704.778
3.i) 478.492. 531.470 58'+.345 640.738 108.902
3.25 480.121 533.113 586.170 643.224 713.30&
3.50 481.833 534.862 588.131 645.894 717.972
3.75 483.622 536.70 '3 590.221 648.736 722.885
4.00 485.485 538.6% 592.432 651.741 728.032
4.50 469.422 542.797 5Q7.196 658.209 136.979
5.uO 493.621 547.271 602.380 665.239 750.731
5.51:1 498.J64 552.047 607.948 672.782 763.215
6.00 502.738 551.102 613.8&9 680.795 776.372-------------------------------------------------------------------------------------------------------
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TOTAL HEAT CAPACITY OF THE SQLUTION AT CONSTANT PRESSURE, CP(TI, CALS/DEG K

T (CE NT . )

MOLAL IT Y 25.000 50.DOO 75.0DO 101i.000 125.000 150.000 175.\100 200.000
------ ------ ------ ------ ------ ------ ------ ------

.35 998.803 997.721 1001.066 1006.857 1016.G1+3 1029.375 1047.327 1071.348

.10 998.007 997.131 1000.535 1006.238 1015.196 1026.173 1045.650 1069.115

. 2.3)., 996.547 996.086 999.620 1005.174 1013.718 H26.D29 1042.1:36 1065.118

.30 995.225 995.18& 998.855 1004.279 1012.1+3& 1021+.127 1039.935 10&1.51+9

.. It.1i \t'iIt..Oz'4 994.1t03 998.212 1003.516 1011.307 1022.411 1037.471 1058.302

.51:: 992.931 993.72.5 997.677 1002.868 1010.308 1020.851 1035.203 1055.320

.&Ii 991.941 993.HI+ 997.236 1002.323 ,1009.421+ 1019.426 1033.105 1052.56&

.7Q 991.046 992.655 996.890 1001.672 11108.61+4 1.:116.123 1Q31.158 1050.013

.80 990.245 992.254 996.627 1001.509 1007.9&0 1016.931 1029.349 1047.642

.90 969.533 991.935 99&.41+5 1001228 1007.365 1015.843 1027.667 1045.438

_._\i iJ
9 8 . 9D 9 991.&97 996.340 1001.026 1006.655 1014.851 1026.103 101+3.388

1.20 987.911 991.452 996.31+9 100).81+1 1:]0&.070 1013.136 1023.298 1039.713

1,1+0 987.235 991.499 996.635 1000932 1005.575 1011.747 1020.889 1036.551

1.00 986.867 991.824 917.180 1001.277 1005.348 1010.657 1018.838 1033.651

1.80 986.791+ 992.413, 997.969 1001.860 1005.367 1009.8'+2 1017.115 1031.574

2.00 987.U05 993.-255 998.990 1002668 1005.618 1009.262 1015.695 1029.686

.25 98" _.5,3 994 645 1000.-573 1003.972 1006.233 1008.914 1014.314 1027.830

2.50 988.711 996.392 1;)02.480 1005.583 1007.159 100 8 . 887 1013.336 1026.493

2.75 990.159 996.'+78 1001+.689 1007.479 1008.371+ 1009.175 11112.731 1025.632

3.00 991.981 1000866 1007.163 1009.642 1/109.855 1009.753 1012.469 1025.213

3_.25 994.161 1003.598 1009.91+4 1012.052 1011.563 1010.599 1012.S25 1025.203
3.50 996.683 1006.599 1012.95& 1014.692 1013.51+0 1011.692 1012.875 1025.576

,;S.7,5
999.531 1009.673 1016.203 1017.545 1015.7D7 1013,011+ 1013.496 1026.303

4.eo 1002.689 10.13.404 1019.669 1020.597 1016.068 1014.546 1014.312 10 27 .361

4.50 1009.681 1021 181 1027.200 1027.231 1023.307 1018.172 1016.601 1030.381
5.J0 1018 .-11t1 1029.812 1035.431 1034.475 1029.133 1022439 1020.019 1031+.470

5.50 1027.357 1039.161 1044.251 101+2.215 1035.429 1027.221+ 1023.892 1039.479

6.uO 1037.417 101+9.195 1053.55D 1050.341 101+2.064 1032.411 lU26.300 101+5.273
-------------------------------------------------------------------------------------------------------

TotAL HEAT CAPACITY OF THE SOLUTION AT CONSTANT PRESSURE, CP(TI, CALS/DEG K

T(CENT.)

HOL,AlE,Y 225.'D(j 250.000 275.000 30!J.oOO------ ------ ------ ------
. 5 1105.098 1155.628 12-35.762 1372.031
.10 1102.301 1152.427 1232.753 1371.269
.20 1097.4113 1147.152 1228.784 1374.156
.:fo 1093.138 11'+2.902 1226.&73 1381.030
.40 1089.345 1139.1+12 1225.935 1390.81+1
.50 1085. 936 1136.53 1226.3G5 1403.015
.60 1082.8&1 1134.192 1227.616 11+17.184
.70 1080.075 1132.305 1229.748 11+33.088
.80 1077.55J 1130.831 1232.010 145li.533
.90 1075.264 1129.731 123&.134 11+69.368

1.00 1073.198 1128.975 1240.264 11+89.470
1.20 10&9.665 1128.399 1250.163 1533.D91
1.40 1066.855 1128.943 1262.016 1580.768
1.&0 1064.695 1130.1+88 1275.606 1632.030
1.60 1063.125 1132.941 1290.7&4 1&86.516
2.';'0 1C 62. (j 98 113&.226 1307.354 1743.934
2.25 1061.518 111+1.407 1329.937 1819.1+69
2.51i 1061.659 111+7.668 1354.402 1898.831
2.75 10&2.1+65 1154.984 1380.&00 1981.701+
3.00 1063.887 1163.222 1408.405 2067.825
3.25 1065.883 1172.337 1437.707 215&.968
3.50 1068.416 1162.276 1468.413 221+8.936
3.75 1071.452 1192.987 lS00.I+I+D 2343.567
I+.O 1C74.958 1204.426 1533.712 21+1+0.70 3

1+.50 1C83.272 1229.330 1603.737 261+1.980
5.uO 1093.153 1256.703 1678.025 2851.851
5.50 11'04.419 1286.297 1756.190 3069.5&1
6.00 1116.908 1317.897 1637.897 3294.469-------------------------------------------------------------------------------------------------------
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SOOTHEO VALUES OF THE OSMOTIC COEFFICIENT

reCENT.»
MOLAL ITY 0 25.000 50.000 15.000 100.000 125.000 150.000 115.000------ ------ ------ -----. ------ ------ ------ ------

.)5 .944 .943 .941 .938 .934 .929 .921t .911

.10 .932 .932 .930 .927 .922 .91& .908 .900

.21) .922 .923 .922 .918 .913 .9(15 .896 .885

.3!i .917 .921 .920 .911 .911 .902 .892 .880

.40 .915 .920 .921 .911 .911 .902 .891 .871

.5i) .91Lt .921 .923 .920 .913 .904 .892 .817

.&0 .':114 .923 .926 .923 .916 .906 .893 .878

.7t1 .915 .92& .929 .926 .920 .909 .896 .879

.1I1i .91& .929 .933 .931 .924 .913 .899 .881

.91: .91ii .932 .937 .935 .928 .917 .902 .884
1 ...dJ .920 .936 .942 .940 .932 .921 .90& .887
1.213 .925 .944 .951 .950 .942 .930 .913 .893
1.1t0 .932 .953 .9&2 .960 .952 .939 .922 .900
1.60 .939 .963 .97 ,971 .903 .949 .930 .907
1.60 .947 .97.. .964 .983 .971t .959 .940 .915
2.lG .95& .985 .99& .995 .985 .970 ,949 .923
2.25 .968 .999 1.611 1.1110 1.000 .963 .961 .93ft
2.50 .:J81 1. !Ii 4 1.026 1.025 1.a14 .996 .973 .945
2.75 .995 1.a30 1.042 1.040 1.029 1.010 .985 .955
3.G0 1.011 1.0 Ito 1.059 1.056 1.0'+3 1.023 .991 .9&&
3.25 1.027 1.063 1.075 1.072 1.058 1.037 1.009 .977
3.5u 1.044 1.080 1.092 1.068 1.073 1.050 1.0H .987
3.75 1.u61 1.098 1.109 1.103 1.087 1.063 1.033 .998
4.1;;IJ 1.080 1.116 1.126 1.119 1. 1iJ1 1.076 1.G1t4 1.008
4.5(1 1.119 1.153 1.1&0 1.150 1.129 1.101 1.0&1 1.028
5.lie 1.1&2 1.192 1.195 1.181 1.157 1.12!) 1.088 1.0..6
5.50 1.207 1.232 1.230 1.212 1.183 1.148 1.107 1.063
&.';C 1.255 1."214 1.2&5 1.242 1.2Q8 1.169 1.12& 1.078------------------------------------------------.---.-----.------.---.-.---------.-----.---------------

SMOOTHEO VALUES OF THE OSMOTIC COEFFICIENT

HCENT.»
MOLALITY 201l.UUO 22 5 . 0 0 (j zso .0 a a 27S.000 JOO.DiJO------ ------ ------ ------ ------

.05 .909 .899 .887 .872 .852

.1;) .869 .877 .862 .642 .81&

.2C .872 .857 .837 .813 .780

.30 .865 .841 .825 .797 .759

.1t0 .661 .641 .817 .786 .744

.50 .659 .836 .812 .779 .734

.&0 .859 .836 .809 .773 .72&

.70 .859 .83& .806 .769 .719

.8(, .861 .835 .805 .7&& .114

.'::i0 .862 .836 .801t .7&3 .7iJ9
1.LQ .8&4 .837 .803 .1&1 .105
1.211 .869 .839 .804 .759 .699
1.40 .874 .843 .805 .756 .695
1.60 .1I8u .847 .807 .758 .692
1.81i .66& .852 .810 .759 .690
2.CO .893 .857 .814 .760 .&89
2.25 .902 .8&4 .819 .7&3 .689
2.50 .911 .872 .824 .76& .&90
2.75 .920 .87'::i .830 .170 .691
3.';u .930 .887 .63& .774 .693
3.25 .939 .895 .842 .716 .&95
3.50 .9..8 .902 .646 .782 .&97
3.75 .957 .910 .855 .787 .700
4.iJO .9&& .916 .6&1 .192 .703
4.50 .983 .932 .673 .801 .709
5. 0 .99'J .946 .884 .610 .715
5.50 1.014 .956 .895 .816 .721
6."0 1.\J27 .970 .904 .825 .72&
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SMOOTHED VALUES OF THE ACTIVITY COEFFICIENT

T(CENT.)
110LALIT Y 0 25.000 50.000 75.000 100.000 125.000 150.000 175.000------ ------ ------ ------ ------ ------ ------ ------

.05 .624 .821 .814 .805 .794 .781 .766 .748

.10 .780 .777 .770 .759 .74& .730 .711 .690

.20 .734 .733 .725 .713 .598 .679 .656 .631

.34] .707 .708 .701 .689 .672 .651 .626 .598

.4Q. .&88 .691 .686 .673 .655 .632 .606 .577

.50 .&75 .580 .675 .662 .643 .620 .592 .561

.&0 .564 .672 .668 .655 .635 .611 .582 .549

.70 .65& .66& .662 .650 .630 .604 .574 .539

.60 .650 .661 .659 .&4& .625 .599 .568 .532

.91i .644 .658 .657 .644 .623 .595 .563 .526
1..JII .&4J .&56 .&55 .&43 .621 .593 .559 .521
1.20 .635 .654 .655 .643 .620 .590 .554 .514
1.40 .632 .&55 .658 .645 .&21 .589 .552 .509
1.&0 .&31 .658 .6&2 .649 .624 .591 .551 .507
1.80 .6_2 .662 .658 .655 .629 .594 .552 .505
2.L0 .634 .668 .675 .662 .635 .598 .554 .505
2.25 .639 .&77 .685 .672 .643 .604 .557 .506
2.50 .64& .&88 .698 .684 .653 .611 .562 .508
2.75 .654 .700 .711 .&96 .664 .620 .568 .511
3.lia .664 .714 .726 .710 .675 .629 .575 .515
3.25 .676 .729 .742 .725 .689 .639 .582 .519
3.50 .&89 .746 .759 .741 .702 .650 .589 .524
3.75 .704 .764 .777 .758 .715 .&61 .597 .529
4.00 .721 .783 .797 .775 .731 .672 .6D6 .535
4.50 .758 .826 .839 .813 .762 .697 .&23 .547
5 .IJ 0 .803 .874 .885 ..853 .795 .722 .642 .559
5.50 .855 .929 .935 .896 .830 .746 .661 .572
6.;,J Ii .915 .989 .990 .942 .865 .775 .680 .584-------------------------------------------------------------------------------------------------------

SHOOTHEDVALUESOf THE ACTIVITYCOEfFICINT

T(CENT.)
110LALITY 200.000 225.000 250.000 275.000 300.000------ ---..-- ------ -..---- ------

.0 .726 .705 ,679 .&46 .604

.10 .666 .&39 .&06 .5&8 .520

.20 .603 .570 .533 .489 .43&

.30 .567 .532 .492 .445 .388

.ttO .543 ,506 .463 .415 .357

.SO .526 .486 .442 .392 .333

.60 .512 .471 .426 .374 .314

.70 .501 .459 .412 .360 .299

.8a .49.3' .449 .401 .348 .286

.90 .485 .441 .392 .337 .27&
1. 0 .479 .434 .384 .328 .25&
1.20 .470 .422 .37D .313 .251
1.40 .4&3 .413 .360 .302 .238
1.&0 .458 .4J7 .351 .292 .228
1.80 .45:; .401 .344 .284 .219
2.v I) .453 .397 .339 .277 .212
Z.25 .451 .394 .333 ,270 .204
2.50 .451 .391 .329 .265 .198
2.75 .451 .389 .325 .260 .193
3dG .453 .388 .323 .25& .188
3.25 .454 .388 .320 .252 .184
3.50 .457 .388 .319 .249 .180
3.75- .459 .388 .317 .247 .177
4. C .lt62 .389 .317 .244 .174
4.50 .4o'} .392 .315 .241 .1&9
5.00 .476 .394 .315 .238 .165
5.:;0 .483 .398 .315 .236 .1&1
6. 0 .491 .401 .315 .234 .158



26

TOTAL RELATIVE PARTIAL MOLAL HEAT CONTENT OF THE SOLUTION, (L/M), CAlS/MOLE OF SALT

T<CENT.)
MOlALITY a 25.00(, 50.000 75.000 100.000 125.000 150.000 115.000------ ------ ------ ------ ------ ------ ------ ------

. (j5 29. &59 7,-0.272 117.993 173.577 240.255 322.355 425.617 558.777

.1(j 25.909 83.130 149.334 225.607 316.389 427.&06 567.094 746.743

.i::u 7.248 88.726 180.972 285.578 408.621 558.160 744.eOl 984.511

.3!! -16.545 84.5117 197.084 323.210 470.174 647.&00 8&8.101 1150.685

.40 -42.365 75.991 20&.142 350.497 517.35& 717.&26 965.561 1282.542

.50 -69.134 65.139 211.182 371.768 556.07& 776.127 1041.581 1393.849
".60 -96.351 52.885 213.665 389.112 589.21)0 826.941 1119.244 1491.308
.70 -123.744 39.745 214.409 403.707 616.346 872.242 1183.435 1578.733
.80 -151.148 26.03b 213.919 416.284 644.521 913.367 121t1.959 1658.518
.9G -178.458 11.969 212.529 427.329 668.399 951.282 1296.026 1732.261

lHO -205.602 -2.315 210.473 437.181 690.451 96&.5&7 1346."485 1801.113
1.20 -Z59.2G3 -31.139 20"4.995 454.235 730.366 1051.050 1438.926 1927.218
1.4(, -311. &84 -59.877 198.404 468.794 766.144 1109.389 1522.700 2041.399
1.&0 -3&2.689 -88.191 191.256 481.&65 798.946 1163.1&2 1599.929 2146.493
1.60 -412.718 -US.8&1 183.928 493.457 829.540 1213.419 1612.026 2244.396
2..;\; -4&1.103 -142.734 17&.&70 504.493 656.464 1260.897 1739.984 2336.440
2.25 -519.481 -175.039 167.960 517.670 89z.6&1 1317.142 1820".202 2444.723
2.50 -575.461 -205.770 159.961 530.528 925.623 13"70.&51 1896.122 2546.770
2.75 -628.994 -234.813 152.807 543.3&1 957.764 1421.993 1968.515 2643.617
3.00 -680.042 -262.080 146.6&9 55&.391 988.999 1471.600 2037.964 273&.050
3.25 -728.57& -287503 141.662 569.794 1019.775 1519.8ij8 2104.923 2824.680
3.50 -774.572 -311.028 137.879 563.707 11]50.26& 1566.887 2169.758 2909.997
3.75 -816.Gl1 -332.609 135.397 598.244 1080.693 1613.1156 223Z.762 2992.397
4..0 -858.877 -352.209 134.278 &13.499 1111.126 1658;494 2294.180 3072.208
1t.50 -932.834 -385.347 13&.333 64&.4&6 1172.5(18 1747.764 2413.042 3225.118
5.ul) -996 351 -410.239 144.363 683.109 1235.13(1 1635.659 2527.639 3370.1t63
5.S& -1049.359 -426.731 158.683 723.80& 1299.521 1922.896 2638.936 3509.534
&.GO -1i)91.799 -434.704 179.430 768.il4& 136&.081 2010.029 2747.673 3643.3Z0-------------------------------------------------------------------------------------------------------

TOTAL RELATIVE PARTIAL MOLAL HEAT CONTENT OF THE SOLUTION, (LfM), CAlSfHOLE OF SALT

T(CENT.)
MOLALITY 200.0tlJ 225.000 250.000 275.000 300.000------ ------ ------ ------ ------

.(i5 737.139 989.689 1314.290 2015.643 3224.219

.10 967.332 1328.158 1847.600 2714.497 4349.103

.2f1 1305.360 1759.795 2452.688 3609.655 5792.062

.30 1528.278 2062.915 2817.990 4238.94& 680&.031

.40 1105.543 2304.055 3216.165 4738.754 7610.045

.50 1855.313 2507.725 3501.472 5159.704 6285.729

.&0 1986.48& 2685.973 3750.80& 5526.840 8873.605

.70 2104.143 2645.&94 3973.859 5854.579 9397.0&3
.60 2211.47& 2991.232 417&.755 &152.046 9870.952
.90 2310.&33 3125.513 4363.628 6425.419 10305.343

1."13 2403.129 3250.&09 4537.409 6&79.089 16 70 7. 1,13

1.20 2572.329 347 8. 77 4853.82& 7139.518 111434.557
1.40 2725.211 3684.745 5137.956 7551.293 12061.843
1.&0 28&5.601 3873.1&8 5397.284 7925.&93 12&&7.822
1.60 299&.055 4047.768 5&36.833 6270.308 13204.996
2.,,(j 3118.375 4211.1/27 5860.15& 659\J.510 13702.235
2.25 3261.82i1 4401.892 &120.407 8962.359 14277.411
2.5G 3396.506 4580.491 6363.111 9307.685 14809.723
2.75 3523.8:14 4748.7&1 &591.041 9631.296 1530&.127
3.,,0 3644.869 490 8 . 17 3 &80&.305 9935.78& 15771.910
3.25 37&0.441 5059.875 7010.54& 10223.84& 1&211.190
3.5(; 3871.210 520 4.779 7205.073 10497.456 1&627.244
3.75 3977.715 5343.627 7390."94& 10758.229 17022.728
4.00 4080.398 5477.029 7569.040 11007.483 17399.825
4.50 4275.723 5729.4&2 7904.€>93 11475.67& 18105.853
5... 0 '+459.530 59&5.30& 8216.638 11906.993 1875&.792
5.S0 4633.556 618&.948 8508.279 12312.564 19361.076
&..j) 4799.133 &.$9&.214 8782.211 12&91J.292 19925.117--------------------------------------------------------------------------------------"-----------------
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RELATIVE PARTIAL HCLAL HEAT CONTENT OF WATER, Ll,CALS/HOLE H2O

T( CE NT .)

H9LAL,ITV U 25.000 50.000 75.000 100.000 125.0uO 150.1)00 175.000------ ------ ------ ------ ------ ------ ------ ------
.05 -.001 -.018 -.039 -.062 -.089 -. 122 -.163 -.215
.10 .024 -.027 -.084 -.146 -.219 - .305 -.412 -.550
.20 .159 .011b -.155 -.328 -.522 -.750 -1.028 -1.382
.30 .406 .111 -.192 -.509 -.859 -1 .2&2 -1.749 -2.363

, ,,-ItO .761 .285 -.194 -.686 -1.220 -1.828 -2.554 -3.4&2
.5 I) 1.218 .525 -.162 -.858 -1.602 -2.441 -3.433 -4.665
.&v 1.773 .828 -.098 -1.02& - 2. 006 -3.il99 -4.382 -5.q64
.70 2.420 1.189 -.005 -1.191 -2.430 -3.8liO -5.395 -7.352
.80 3.156 1.605 .114 -1.354 -2.875 -4.542 -6.472 -8.82&
.90 3.974 2. a 71 .256 -1.518 - 3.341 -5.326 -7.609 -10.381

_J. . :10" 4.872 2. 586 .420 -1.&83 -3.830 -6.151 -8.806 -12.015
1.21i 6.884 3.742 .798 -2.028 -4.878 -7.924 -11.372 -15.508
1.40 9.15& 5.044 1.226 -2.404 -6.027 -9.860 -14.163 -19.290
1.&0 11.652 &.462 1.681 -2.826 -7.285 -11.961 -17.172 -23.31t5
1.80 14.334 7.9&5 2.139 -3.313 -8.663 -14.232 -20.397 -27.663
2... G 17.1&7 9.525 2.578 -3.879 -10.171 -1& .&75 -23.8JIt -32.234
,?5 20. 8&3 11. 506 3.062 -4.728 -12.258 -19 .980 -28.427 -38.293
2.5C 24.665 13.468 3.430 -5.766 -14.589 -23.575 -33.349 -44.722
2.75 28.499 15.350 3.634 -7.030 -17.189 -27.472 -38.603 -51.513
3. 0 32.295 17.:1 93 3.625 -8.555 -20.1185 -31.687 -44.190 -58.655
3.25 35. 978 18.634 3.356 -tD. 380 -23.302 -36.233 -50.116 -66.144
3.50 39.477 19.914 2.775 -12.542 -26.867 -41.128 -56.386 -73.973
3.75 42.718 20.872 1.831t -15.081 -30.807 -46.388 -63.005 -82.139
4.0a 45.626 21.444 .483 -18.034 -35.151 -52.029 -&9.981 -90.&38
4.50 50.162 21.191 -3.651 - 25. 342 -1t5.1&4 -64.532 -85.034 -108.627
5.00 52.490 18.659 -10.032 -34.783 -57.136 -18.763 -101.613 -127.928
5.50 52.025 13.352 -19.067 -46.677 -71.302 -94.937 -119.792 -148.539
6.00 48.174 4.772 -31.1&4 -61.345 -87.901 -113.150 -139.61t9 -170.461

-------------------------------------------------------------------------------------------------------

RELATIVE PARTIAL HOLAL HEAT CONTENT OF WATER9 Ll,CALS/HOLE H2O

T (CENT.)

OLL I! Y
200.000 225.000 250.COO 275.GOO 300.000------ ------ ------ ------ ------

.05 -.286 -.386 -.539 -.795 -1.279
'.10 -.733 -.994 -1.391 -2.057 - 3. 313

.2ii -1.852 -2.517 -3.531 -5.225 -8.423

.30 -3.174 -4.318 -6.u57 -8.958 -14.421t

.1t0 -4.657 -6.334 -8.878 -13.111 -21.0&9

.:'0 -6.278 -8.535 -11.948 -17.611 -28.233

.&0 -8.027 -10.902 -15.238 -22.413 -35.81t2

.70 -9.1i93 -13.422 -18.728 -27.487 -43.8'+4

.80 -11.87ii -16.085 -22.404 -32.810 -52.201

.90 -13.952 -18.882 -26.251t -38.364 -60.882
1.00 -16.135 -21.8137 -30.267 -44.133 -&9.6&3
T;20 -20.787 -28.017 -38.751 -56.2613 -88.649
1.40 -25.799 -34.674 -,+7.797 -69.133 -108.426
1.60 -31.147 -41.744 -57.360 -82.660 -129.100
1.80 -36.812 -1t9.20& -&7.398 -96.792 -150.581
2.00 -42.777 -51.015 -77.877 -111.480 -172.801
2.25 -50.634 -67.257 -91.51t7 -130.559 -201.525
2.S0 -58.913 -17.987 -105.803 -150.3&1 -231.208
2.75 -67.590 -89.17:l -120.595 -170.837 -2&1.756
3. 0 -76.&46 -100.777 -135.878 -191.911 -293.095
3.25 -8&.064 -112.776 -151.612 -213.532 -325.145
3.50 -95.628 -125.1'+2 -167.758 -235.650 -351.840
3.75 -105.923 -137.8% -184.281 -258.217 -391.117
It.Ji) -116.337 -150.876 -201.146 -281.186 -424.915
4.50 -138.0&9 -177.795 -235.775 -328.163 -493.856
5.JO -160.93& -205.733 -271.401+ -376.255 -5&4.21t0
5.511 -184.859 -234.538 -307.803 -425.158 -635.676
6.00 -209.767 -264.066 -344.759 -474.583 -707.195

-------------------------------------------------------------------------------------------------------
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RELATIVE PARTIAL MOLAL HEAT CONTENT OF THE SOLUTE, L2, CALS/MOLE OF SALT

T (CE NT . )

t1OL AL IT Y J 25.000 50.1)00 75.000 100.000 125.0UO 150.000 175.000------ ------ ------ ------ ------ ------ ------ ------
.Q5 30.2&5 90.795 161.032 242.120 338.785 457.339 606.131 797.843
.10 12.505 96.35& 195.932 306.904 437.733 597.001 796.014 1051.869
.20 -36.93!t 87.053 224.058 376.590 553.457 766.260 1030.119 13&8.022
.30 -91.750 63.985 232.6lt8 417.473 629.029 881.134 1191.717 1587.823
.ltG -147.995 36.422 233.036 445.751 686.611t 971.273 1320.006 1162.934
.50 -20lt.393 6.822 229.123 467.057 733.973 10 4 7 .118 1428.741 1911.740
.au -260.365 -23.&92 222.724 484.033 174.771 1113.622 1524.596 2043.032
.70 -315.681 -54.517 214.828 498.132 811.033 1173.531 1611.255 2161.731
.80 -370.117 -85.295 206.033 51[1.240 843.999 1228.552 1690.993 2270.884
.90 -423.589 -115.793 196.729 520.935 874.487 1279.786 1765.316 2372.511

1.0u -It76.030 -llt5.853 187.18/t 530.622 903.063 1328.015 1835.274 2468.027
1.2G -577.&48 -204.245 168.095 548.052 95&.019 1417.577 1964.«;64 2644.592
1.40 -674.728 -259.871 1/t9.805 56/t.l03 1005.101 1500.31& 2084.240 2806.218
1.60 -767.13D -312.367 132.952 579.741 1051.686 1578.132 2195.683 295&.399
1.80 -854.762 -361.494 117.959 595.610 1096.691 1652.292 2301.019 3097.470
2.(;() -937.559 -407.082 105.124 612.162 1140.763 1723.693 2401.465 3231.080
2.25 -1034.181 -458.901 92.448 &34.320 1.195.261 1810.054 2521.495 3389.424
2.5e -1l23.u97 -504.807 83.812 658.560 1249.742 1894.09D 2636.585 3539.758
2.7!) -1204.248 -51+4.&59 79.463 &85.251 1304.729 1976.519 2747.706 3683.:59,.
3.CO -1277.581t -578.343 79.591 714.679 1360.627 2051.895 2855.608 3821.339
3.25 -1343.067 .-&05.769 84.350 747.073 1417.75& 2136.65& 2960.882 3954.388
3.5Q -1400.&60 -&26.861 93.8&6 782.619 1476.378 2219.159 3064.006 4083.180
3.75 -1450.334 -641.555 108.244 821.471 1536.707 2299.696 3165.372 /t208.238
4.00 -1492.062 -649.796 127.572 863.759 1598.924 2380.511 3265.308 4330.000
It.5(; -1551.589 -646.740 181.372 959.068 1729.613 2543.775 3461.Cj54 4565.050
5.ull -1579.082 -617.383 255.761 1069.263 1869.432 2710.282 3655.715 4790.679
5.50 -1574.414 -5&1.485 351.118 1194.889 2019.132 2881.039 3841.925 5008.649
6. ( -1537.481) -47 8 . 8 5 2 467.742 1336.373 2179.297 3056.827 4039.617 5220.323-------------------------------------------------------------------------------------------------------

RELATIVE PARTIAL HOLAL HEAT CONTENT OF THE SOLUTE, L2, CALS/HOLE OF SALT

T(CENT.I
MOLALITY 200.00£1 225.00£1 250.000 275.000 300.000------ ------ ------ ------ ------ ------ ----.

.u5 1054.642 1418.473 1973.00lt 2898.487 4643.613

.10 1394.348 1879.675 2619.859 3856.046 6188.294

.20 1819.279 2458.231 3432.559 5059.844 8129.891

.30 2115.561 28&1.786 3998.7lt8 5896.504 9474.890

.4u 2351.736 3183.023 4448.213 6558.181 10533.748

.50 2552.316 3455.261 4827.879 7114.776 11420.087

.6C 2729.074 3694.577 5160.497 760U.341 12189.530

.7r. 2888.&23 3910.036 5458.944 8034.232 12613.822

.80 3035.070 4107.281 5131.265 8428.581 13492.927

.90 3171.145 It290.080 5982.642 8791.530 14060.283
1..... 0 3298.765 4461.D79 6217 .4&9 9128.829 14585.397
1.20 3533.887 4774.948 &646.309 9742.337 15 535 192
1.4ij 3748.Hil 5(;59.514 7033.G66 10292.354 16360.900
1.61J 3946.165 5321.385 7387.257 10793.390 17146.643
1.80 4131.257 5561+.984 1715.257 11255.167 17648.597
2.,,0 4305.&2b 5793.432 8u21.565 11664.550 18498.185
2.25 4510.991 6061.136 8378.917 12183.296 1921t9.115
2.50 4704.563 6 312 . 0 56 8712.292 1264&.529 19943.310
2.75 4888.124 6548.656 9025.230 13079.625 20589.681
3.JC 511&3.037 &172.826 9320.1t29 13486.675 21194.991
3.25 5230.375 6986.038 9600.01i2 13870.871 21164.508
3.50 5391.001 7189.479 98&5.&38 1lt234.761 22302.422
3.75 5545.618 7384.116 10118.711 14580.412 22812.126
4.D0 5694.812 7570.751 103&0.357 14909.529 23296.411
It.sa 5978.828 7922.597 10813.02& 15523.631 24197.658
5.00 6246.186 8249. 289 11229.672 16086.057 25020.799
5.50 6499.231 8554.009 11614.762 16&03.446 25776.596
6.t:( 6139.768 883'3.195 11971.711 17080.850 2&473.21)9-------------------------------------------------------------------------------------------------------
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RELATIVE PARTIAL MOLAL ENTROPY OF WATER, 51-SOL,CALS/OEG K-MOLE H2O

f( CENT.)
H.OLALITY 0 25.0OC 50.000 75.000 100.000 125.0110 150.000 175.0UO

------ ------ ------ ------ ------ ------ ------ ------

.05 .003 .003 .003 .003 .003 .OCi3 .003 .003

.10 .007 .007 .00& .00& .(10& .OJ& .00& .005

.2.0 .014 .013 .013 .U12 .012 .011 .010 .010

.30 .021 .a20 .019 .018 .017 .tH& .015 .Dl,.

.1t0 .029 .027 .02& .02'+ .023 .021 .D19 .011

.5a .031 .035 .033 .030 .028 .u2& .024 .021

.&0 .046 .042 .039 .037 .034 .031 .026 .024

.70 .iJ55 .OSU .047 .043 .040 .03& .032 .028

.80 .0&4 .059 .054 .0'+9 .iJ45 .0'+1 .036 .031

.90 .074 .067 .u61 .05& .051 .04& .0'+0 .03'+
1.,f. D, .08'+ .07& .069 .0&2 .056 .050 .Olt'+ .037
1.20 .105 .094 .084 .07& .066 .0&0 .052 .042
1.1t0 .127 .112 .100 .089 .079 .069 .059 .041
1.&0 .150 .132 .117 .103 .091 .079 .066 .052
1.80 .175 .152 .133 .117 .U2 .088 .013 .056
Z.uO .2DG .173 .151 .131 .11'+ .097 .080 .060

.2S, .232 .200 .172 .1'+9 .128 .108 .088 .0&5
2.50 .26& .227 .19'+ .1&7 .1'+2 .119 .095 .069
2.75 .300 .25'+ .216 .185 .1$& .130 .103 .073
3.LO .335 .282 .239 .202 .170 .140 .110 .077
3.25 .371 .310 .261 .220 .18'+ .150 .116 .060
3.511 .'+06 .337 .282 .237 .197 .1611 .123 .082
3.7_ .,+,.1 .365 .303 .253 .209 .169 .128 .D85
4.DO .47& .392 .324 .269 .221 .177 .13'+ .086
4.50 .5/t4 . 4'+3 .3&3 .298 .2'+3 .193 .143 .089
5.;)0 .&08 .469 .397 .323 .261 .205 . 1/t 9 .089
S.SD .666 .530 .426 .31t3 .275 .21'+ .153 .087
6.GO .715 .563 .4'+7 .357 .283 .216 .15'+ .063-------------------------------------------------------------------------------------------------------

RELATIVE PARTIAL HOLAL ENTROPY OF HATER, 51-SOL, CALS/OEG K-MOLE H2O

TICENT.)

MOLAL IT Y 200.000 225.00u 25D.DOD 275.000 300.000------ ------ ------ ------ ------
.05 .003 .002 .002 .a02 .001
.1/j .005 .004 .004 .002 .000
.2u .009 .007 .005 .002 -.OD'+
.30 .012 .010 .006 .001 -.009
.4(; .ill5 .011 .006 -.001 -.015
.50 .a7 .013 .006 -.00" -.023
.&0 .020 .014 .006 -.OG8 -.031
.70 .il22 .015 .005 -.012 -.01t0
.80 .024 .01& .003 -.016 -.050
.90 .026 .016 .G02 -.021 -.061

1. 0 .028 .H6 -.000 -.026 -.071
1.20 .031 .016 -.005 -.037 -.O 5
1.,+0 .033 .1115 -.011 -.050 -.120
1.DO .035 .013 -.017 -.0&4 -.146
1.80 .036 .011 -.02'+ -.079 -.174
2.,j0 .,)37 .OC8 -.032 -.095 -.203
2.25 .ii38 .004 -.043 -.115 -. 2'+1

2.50 .039 -.001 -.055 -.137 -.28D
2.75 .036 -.006 -.0&7 -.1&0 -.321
3.00 .038 -.D12 -.080 -.184 -.363
3.25 .037 -.018 -.09'+ -.209 -.406
3.50 .035 -.025 -.108 -.23'+ -.'+50
3.75 .033 -.032 -.123 -.260 -.494
4.wO .Li31 -. O!tO -.138 -.26& -.51+0
1+.50 .025 -.057 -.1&9 -.31+1 -.633
5.00 .018 -.074 -.202 -.39& -.728
5.50 .009 -.093 -.236 -.453 -.825
&.:J0 -.002 -.11'+ -.271 -.511 -. 923
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RELATIVE PARTIAL MOLAL ENTROPY OF THE SOLUTE, 52-502, CALS/OEG K-MOLE OF SALT

T<CENT.)
MOLALIT Y i) 25.DOIi 50.000 75.000 100.D0 125.DI)D 150.000 115.000

------ ------ ------ ------ ------ ------ ------ ------
.,;5 12.765 12.997 13.223 13.4&4 13.732 14.039 14.401 . 14.840
.1G 10.183 10.484 10.796 11.128 11.491 11.9(J3 12.387 12.913
.20 7.492 7.92& 6.367 8.821 9.311 9.8&2 10.504 11.218
.30 5.829 &.374 6.917 7.468 6.054 8.707 9.462 10.369
.40 4.585 5.230 5.863 6.497 7.165 1.902 8.150 9.164
.50 3.571 4.310 5.02& 5.735 6.474 1.286 8.214 9.320
.&0 2.703 3.532 4.325 5.104 5.909 6.787 7.187 8.974
.7C 1.937 2.852 3.719 4.563 5.430 6.369 7.431t 8.695
.80 1.247 2.244 3.162 4.089 5.014 6.010 7.135 8 . «t63

.90 .615 1 . & 93 2.699 3.665 4.645 5.695 6.816 8.261
1..0 .uJiJ 1.166 2.258 3.282 4.314 5 . 415 6.£lit9 8.098
1.20 -1. (I 32 .21& 1.lt75 2.608 3. 73'3 It. 93 4 6.266 7.822
1.4U -1.961 -.528 .792 2.026 3.249 4.532 5.952 7.606
1.&Q -2.844 -1.251 .163 1.515 2.623 4.187 5.&89 7.432
1.1:10 -3.639 -1.911 -.366 1.057 2.447 3 . 866 5.464 7.289
2.e0 -4.376 -2.517 -.867 .644 2.110 3.&20 5.269 7.169
2.25 -5.228 -3.212 -1.43& .179 1.734 3.328 5.058 7.0lt6
2.50 -6.a14 -3.847 -1.951 -.238 1.401 3.071 4.817 6.9lt6
2.75 -&.742 -4.431i -2.420 -.614 1.10,. 2.845 It.721 6.861t
.3 .w II -7.417 -4.967 -2.847 -.954 .837 2.644 It.58.5 6.791
3.25 -8d45 -5.4&1 -3.237 -1.2&2 .596 2.46& It.467 6.7lt3
3.50 -8.628 -5.916 -3.593 -1.540 .36,. 2.309 It.364 6.699
3.75 -9.1&9 -6.334 -3.918 -1.792 .192 2.1&9 4.215 6.66"
4.,,0 -9.&70 -6.718 -4.213 -2.018 .021 2.047 It.199 &.638
4.5G -11J.559 -7.387 -4.718 -2.40 (J -.2&3 1.848 It.081 6.609
5.1: a -11 .305 -7.934 - 5 .120 -2.694 -.475 1. 704 It.004 6.605
5.50 -11.91& -8.3&5 -5.423 -2.908 -.&22 1.613 3.965 6.621t
6 .i.0 -12.396 -8.685 -5.634 -3.044 -.706 1.569 3.960 6.665-------------------------------------------------------------------------------------------------------

RELATIVE PARTIAL MOLALENTROPYOF THE SOLUTE,52-502,CALS/OEGK-HOLEOF SALT

T(CENT.)
MOLALITY 200.uGJ 225.00;; 250.000 275.000 300.000------ ------ ------ ------ ------

. 5 15.396 16.141 17.220 18.932 22.1110

.10 13.714 14.708 16.148 18.435 22.549

.20 12.254 13.563 15.458 18.469 23.665

.30 11.511 13.040 15.251 18.762 25.075

.40 11.u38 12.741 15.202 19.10& 26.119

.50 10 . 706 12.55& 15.225 19.451 27.052

.&0 10.458 12.436 15.286 19.803 27.898

.70 10.267 12 . 3 &0 15.373 20.138 28.67&

.80 10.11& 12.313 15.472 211.464 29.398
.90 9.995 12.287 15.580 20.778 30.073

1..0 9.695 12.277 15.694 21.082 30.708
1.20 9.747 12.290 15.930 21.660 31.880
1.40 9.644 12.332 1&.171 22.203 32.945
1.60 9.574 12.392 16.411 22.715 33.925
1.80 9.52& 12.4&4 16.647 23.199 34.833
2.;;0 9.495 12.544 16.879 23.659 35.&82
2.;';5 9.474 12.&51 17 .1&0 24.202 36.&70
2.50 9.467 12.7&2 17.432 24.715 37.590
2.75 9.472 12.875 17.694 25.199 38.452
3.00 9.485 12.989 17.946 25.659 39.2&2
3.25 9.504 13.103 18.189 26.096 40.026
3.5& 9.529 13.21& 18.423 26.512 40.749
3.75 9.559 13.328 18.649 26.9{)9 41.436
4.1i0 9.592 13.438 18.866 27.288 ,.2.090
4.50 9.668 13.653 19.278 27.999 43.308
5.00 9.755 13.861 19.6&1 28.653 44.422
5.50 9.85 14.0&2 20.019 29.25& 45.44&
&.uO 9.953 14.251 20.353 29.813 46.391

-------------------------------------------------------------------------------------------------------
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TOTAL RELATIVE PARTIAL MOLAL HEAT CAPACITY Of THE SOLUTION, J, CALS/DEG K

HCENT.J
H.OLALu:Y 25.300 50.000 75.000 100.000 125.000 150.000 115.000 200.000

------ ------ ------ ------ ------ ------ ------ ------
. 5 .089 .102 .121 .147 .183 .234 .308 .425
.10 .248 .283 .331 .40\] .4& .&31 .830 1.148
.20 .&99 .781 .901 1.079 1.331 1.667 2.214 3.0&1
.30 1.288 1.421 1.&22 1.926 2.3&3 2.965 3.912 5.403

..40 1.998 2.178 2.464 2.907 3.548 4.468 5.846 8.067
.50 2.816 3.042 3.411+ 4.002 4.864 6.1iJ7 7.976 10.995
.&0 3.736 4.002 4.461 5.200 6.294 7.862 10.216 14.151
.70 4.752 5.055 5.598 6.492 7.829 9.179 12.728 17.509
.60 5.862 6.195 6.821 7.872 9.459 11.787 15.317 21.049
.90 7.;)61 7.418 8.124 9.335 11.160 13.698 18.033 24.755

1.J0 8.348 8.721 9.505 1U.87& 12.9/i4 1&.10& 20.867 28.611
1.20 11.171 11.558 12.485 14.176 16.828 20.789 26.859 3&.163
1.40 14.317 14.668 15.141 17.754 20.963 25.60& 33.246 45.421
1.6t! 17.77a 18.096 19.257 21.586 25.364 31.109 39.992 54.543
1.80 21.519 21.767 23.017 25.65& 30.013 36.693 41.065 64.086
2.aU 25.552 25.691 27.008 29.950 34.892 42.533 54.442 74.019
2.25 30.976 30.934 32.30& 35.612 41.294 50.164 64.05& 86.941
2.50 36.812 3&.535 37.925 41.581 48.1)116 56.136 74.075 100.379
2.75 43.:J 37 42.474 43.646 47.835 55.i)!]7 &&.422 84.465 114.295
3.eo 49.&37 48.735 50.05& 54.355 &2.275 74.999 95.198 128.652
3.25 56. 591+ 55.301 56.530 &1.123 69.790 83.84/t 10&.250 143.419
3.5u 63.892 62.155 63.256 68.121 77.533 92.937 111.596 158.5&8
3.75 71.517 69.282 70.217 75.333 85./t8& 102.258 129.214 174.011
4. I) 79.453 76.6&7 77.39& 82.742 93.634 111.789 141.084 189.906
4.50 96.199 92.150 92.354 96.092 110.445 131 . 413 165.504 222.479
5.iJO 114.iJ13 108.488 108.012 114.051 121.844 151.677 190.713 256.121
5.:;0 132.783 125.569 12/t.259 130.501 1/t5.713 172.460 2LE.578 290.683
6.00 152.398 143.284 140.985 147.349 1&3.941 193.61+5 242.977 326.029-------------------------------------------------------------------------------------------------------

TOTAL RELATIVE PARTIAL MOLAL HEAT CAPACITY OF THE SOLUTION, J, CALS/DEG K

T<CENT.)
M.OLALIT Y 225.000 250.00D 275.600 30e.OOO------ ------ ------ ------

.05 .630 1.020 1.851 3.978

.10 1.7112 2.758 5.007 H .764

.20 4.54Q 7.359 13.3&6 26.747

.30 6.012 12.965 23.586 5(;.718

.4i:. 11.956 19.371 35.177 75.&25

.:iCl 16.285 26.375 47.877 102.895

.60 20.945 33.903 61.517 132.1&0

.70 25.895 41.893 75.977 163.161

.80 31.107 50.295 91.169 195.702
.90 36.557 59.071 107.023 229.633

1.j) 42.227 68.191 123.482 264.831
1.cO 54.168 87.367 158.040 338.E45
1.,+0 &&.631 101.&&3 194.551 416.513
1.&0 8(j.143 128.9&0 232.800 497.%8
1.60 94.U47 151.165 272.616 582.646
2.00 108.493 1711.202 313.8&5 670.251:
2.25 127.254 204.074 367.271 783.532
2.50 146.73& 235.04b 422.5&0 900.&35
2.75 166.883 267.032 479.581 1021.248
3.O 187.647 299.959 538.209 1145.110
3.25 208.984 333.165 598.335 1211.993
3.50 230.859 368.394 659.664 1401.7011
3.75 253.235 403.795 722.714 1534.073
4.;0 276.83 439.925 786.810 1&68.950
4.50 323.060 Slit.210 918.481 1945.708
5.00 371.643 590.963 1054.416 2231.D60
5.50 421.592 669.937 1194.227 2524.25D
6.00 472.7&3 750.917 1337.581 2624.640

-------------------------------------------------------------------------------------------------------
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RELATIVE PARTIAL MOLAL HEAT CAPACITY OF WATER, J1, CALS/DEG K-HOLE OF H2O

HCENT.J
MOLAL IT Y 25.1)(;0 50.000 75.000 10Cl.000 125.000 150 .Ciil0 175.000 ZOO.000

------ ------ ------ ------ ------ ------ ------ ------
...s -.GOl -.001 -.fOl -.001 -.001 -.Ou2 -.002 -.003
.10 -.002 -.002 -.003 -.003 -.004 -.005 -.006 -.009
.20 -.006 -.007 -.007 -.006 -.010 -.012 -.016 -.QZZ
.30 -.012 -.012 -.(113 -.1115 -.018 -.022 -.028 - . 039
.1+0 -.019 -.019 -.020 -.023 -.02& -.032 -.042 -.057
.50 -.;)26 -.027 -.029 -.031 -.03& -.044 -.056 -.01&
.60 -.037 -.037 -.036 -.041 -.D'+7 -.057 -.072 -.097
.71i -.0'+9 -.047 -.046 -.052 -.059 -.070 -.089 -.1211
.110 -.061 -.059 -.059 -.063 -.071 -.065 -.107 -.143
.91; -.G74 -.071 -.071 - . 075 -.084 - . 10 0 -.125 -.168

1.iJO -.06':J -.085 -.064 -.086 -.098 -.116 -.145 -.193
1.20 -.122 -.115 -.112 -.117 -.129 -.150 -.18& -.Z47
1.1t1J -.156 -.146 -.1'+4 -.11+8 -.161 -.186 -.230 -.304
1.&0 -.199 -.184 -.176 -.181 -.19& -.22 5 -.276 -.363
1.80 -.243 -.224 -.214 -.216 -.232 -.26 £, -.324 -.425
2.iJ0 -.291 -.266 -.253 -.253 -.270 - . 30 8 -.374 -.489
2.25 -.355 -.322 -.304 - . 30 2 -.320 -.362 -.439 -.572
2.50 -.42,+ -.382 -.357 -.353 -.371 -.418 -.505 -.651
2.75 -.496 -.444 -.413 -.405 -.424 -.475 -.572 -.743
3....0 -.572 -.509 -.470 -.458 -.477 -.533 -.641 ;-.831
3.25 -.65J -.576 -.526 -.511 -.530 -,,591 -.709 -.920
3.:)1) -.73c: -.644 -.587 -.565 -.583 -.649 -.778 -1.010
3.75 -.815 -.713 -.646 -.619 -.636 - . 70 €I -.847 -1.099
4.;,;!: -.899 -.783 -.705 -.672 -.688 -.1&2 -.914 -1.188
4.S0 -1.072 -.923 -.821 -.114 -.181 -.810 -1.045 -1.364
5.uG -1.245 -1.059 .931 -.869 -.817 -.968 -1.169 -1.534
5.50 -1.415 -1.189 -1.032 -.952 -.955 -1.055 -1.281 -1.694
&.00 -1.578 -1.309 -1.120 -1.020 -1.(J18 -1.127 -1.379 -1.843

-------------------------------------------------------------------------------------------------------

RELATIVEPARTIALMOLAL HEATCAPACITYOF WATER,Jl, CALS/OEG K-MOLE OF H2O

HCENT.J
MOLAL IT Y 225.000 250.000 275.000 300.000

------ ------ ------ ------
.c5 -. 1I5 -.008 -.015 -.032
.10 -.013 -.021 -.D38 -.083
.20 -.iJ33 -.054 -.098 -.211
.30 -.G57 -.092 -.167 -.3&0
.ItO -.084 -.135 -.244 -.523
.5G -.112 -.180 -.32& -.697
.6Ci -.143 -.229 -.412 -.880
.7u -.175 -.28i1 -.503 -1.071
.8(; -.2C6 -.333 -.59& -1.268
.90 -.243 -.387 -.693 -1.470

1.00 -.280 -.444 -.792 -1.&78
1.20 -.355 -.5&2 -.998 -Z.lO 7
1.40 -.435 -.685 -1.213 -2.551
1.00 -.519 -.814 -1.435 -3.008
1.BIJ -.605 -.946 -1.664 -3.418
2.1;0 -.694 -1.083 -1.899 -3.951
Z.25 -.809 -1.259 -2.200 -4.570
2.50 -.926 -1.439 -2.508 -5.196
2.75 -1.049 -1.624 -2.823 -5.834
3.00 -1.172 -1.812 -3.144 -6.481
3.25 -1,.297 -2.003 -3.410 -7.139
3.:'0 -1. 42 3 -Z.196 -3.801 -7.805
3.75 -1.550 -2.392 -4.135 -8.478
4..,0 -1.677 -2.591) -4.414 -9.159
4.;;(1 -1.932 -2.988 -5.159 -10.53g
5.liO -2.184 -3.388 -5.853 -11.941
5.51.1 -2.429 -3.787 -6.553 -13.359
6. U -2. &&& -4.161 -7.255 -14.190
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RELATIVE PARTIAL HOLAl HEAT CAPACITY OF THE SOLUTE, J2, CAlS/OEG K-HOLE OF SALT

T(CENT.J
HOLAL,IT'( 25.000 50.000 75.001J 100.QOO 125.000 150.000 175.000 20G.oao

------ ------ ------ ------ ------ ------ ------ ------

.05 2.632 3.002 3.519 It.261 5.293 6.735 8.860 12.255

.10 3.(9) It.137 It.787 5.71t3 7.092 8 . 99 & 11.818 16.345

.20 5.21t6 5.741t 6.521 7.713 9.435 11.900 15.584 21.524

.30 6.51& 7.013 7.848 9.178 11.138 13.97It 18.243 25.151

.1t0 7.&50 8.121 8.981 10 . 1t0 3 12.536 15.654 20.374 28.035

.50 8.700 9.132 9.996 11.482 13.750 17.096 22.188 30.1t72

.60 9.691 10.075 10.932 12.463 14.81t0 18.377 23.78& 32.&05

.70 ID . 6 3 8 10.967 11.807 13.370 15.837 19.539 25.225 31t.515

.80 11.550 11.819 12.635 14.220 16.763 20.610 26.543 36.254

.90 12.1t32 12.637 13.423 15.023 17.631 21 . 6J 6 27.762 37.857
1.0Ii 13.289 13.426 14.179 15.78& 18.450 22.5it1 28.901 39.348
1.20 14.93& 14.932 15.607 17.215 19.968 24.261 30.984 1t2.059
1.40 16.508 16.355 1&.9'+3 18.535 21.357 25.821 32.859 41t.487
1.60 18.015 17.708 18.200 19.7&7 22.640 27.251 34.569 46.693
1.80 19.464 18.998 19.389 20.921 23.834 28.574 36.144 48.717
2.00 20.858 20.232 20.517 22.00& 24.949 29.803 37.604 50.590
2.25 22.531 21.701:1 21.847 23.277 26.244 31.225 39.288 52.749
2.50 24.131 23.092 23.098 24.,.59 27.442 32.534 40.837 54.73"
2.75 25.&61 24.412 24.272 25.561 28.551 33.7lt2 42.2&& 56.568
3.iJ0 27.124 25.6&4 25.37& 26.588 29.578 34.858 43.587 58.269
3.25 28.522 2 I). 850 26.412 27.543 30.527 35.889 '+It.810 59.850
3.;;0 29.857 27.973 27.383 28.430 31.405 36.84D 45.':42 61.321
3.75 31.131 29.033 28.291 29.252 32.213 31.71& 46.990 62.692
4.",0 32.346 30.034 29.138 3110012 32.955 38.521 4 7 . 959 63.969
4.5 Ii 34.598 31.859 30.654 31.348 34.250 39.930 49.&74 66.267
5.iIC 36.622 33.456 31.91t2 32.453 35.306 41.087 51.116 68.252
5.;0 38.lt21 31+. 832 33.008 33.334 3&.133 42.006 52.304 69.952
6.0 40.00ii 35.990 33.859 33.999 36.742 42.699 53.253 71.389-------------------------------------------------------------------------------------------------------

RELATIVE PARTIAL HOLAL HEAT CAPACITY OF THE SOLUTE, J2, CAlS/OEG K-MOLE OF SALT

T(CENT.J
MOLAL IT Y 225.000 250.000 275.()OO 300.000------ ------ ------ ------ ------

.05 18.173 29.'+41 53.453 114.924

.10 24.249 39.313 71.422 153.621

.20 31.9213 51.71+8 94.015 202.197

.30 31.259 60.361 109.601 235.593

.ltO 41.479 61.132 121.795 261.624

.SO 45.u22 72.78& 131.933 283.182

.bo 48.105 77. e.83 140.613 301.697

.70 50.853 82.027 148.393 317.991

.80 53.31+4 85.946 155.330 332.584

.90 55.&29 89.528 161.647 345.821
1..0 51.746 92.835 167.458 357.970
1.20 &1.579 98.793 177.876 379.652
1.40 &4.993 104.070 187.056 398.61t9
1.613 68.;)83 108.825 195.288 415.601
1.80 70.910 113.162 202.766 430.939
2.00 73.520 117.15& 209.&30 444.965
2.25 76.527 121.7lt9 217.498 46G.987
2.50 79.292 12 S. 968 224.712 475.624
2.75 81.851 129.873 231.377 469.112
3.,,0 84.229 133.507 237.575 501.628
3.25 6&.1+46 136.903 243.369 513.310
3.50 88.523 140.091 248.810 524.266
3.75 90.469 143.C9G 253.938 534.586
4.:'u 92.295 145.919 25d.786 544.341
4.50 95.624 151.126 267.747 5&2.385
5.jO 98.56 155.804 275.865 578.773
5.S0 101.111 160.023 283.268 593.77&
&.00 103.4&3 1&3.834 290.01+9 607.600------------------------------------------------------------------------------------------------------
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TOTAL EXCESS GIBBS ENERGY OF THE SOLUTION, GEX, CALS/KG-H20

HCENT.I
HOLALIT Y a 25.000 50.01i0 75.000 100.000 125.00 150.000 115.000------ ------ ------ ------ ------ ------ ------ ------

. 5 -7.457 -6.362 -9.453 -lD.742 -12.249 -14.0U3 -16.043 -18.422

.10 -19.5&7 -21.641 -24.633 -27.974 -31.9(19 -3&.514 -41.893 -48.190

.20 -50.174 -55.&01 -&2.490 -70.893 -80.918 - -92.749 -10&.656 -123.017

.30 -65.95S -94.&80 -106.100 -12ii.275 -137.3&9 -157.&87 -181.E92 -210.040

.41: -125.151 -137.110 -153.21t8 -173.612 -198.411 -228.07& -263.280 -304.985

.50 -16&.640 -181.868 -202.768 -229.&10 -262.577 -302.245 -349.504 -405.651

.bO -210.443 -228.316 -254.012 -287.472 -328.963 -379.161 -439.184 -510.681

.7" -255.55& -27&.018 -306.430 -34&.&52 -396.952 -458.124 -531.517 -619.1't7

.80 -301.877 -324.643 -359.684 -40&.749 -466.092 -538.620 -&25.16 -730.314

.90 -349.171 -373.9..1 -413.500 -4&7.457 -53&.041 -620.259 -721.933 -843.845
1."j; -397.246 -423.708 -4&7.657 -528.535 -606.525 -702.732 -819.214 -959.152
1.20 -495.118 - 52 4. 005 -57&.301 -651.03& -748.253 -869.220 -1016.411 -1194.004
1.40 -5'31+.457 -624.465 -684.483 -773.019 -889.903 -1036.534 -1215.912 -1432.878
1.&;) -694.452 -724.276 -791.357 -893.576 -1030.476 -1203. 51t8 -1416.248 -1614.281
1.60 -794.444 -822.790 -896.264 -1012.007 -1169.208 -1369.405 -1616.501 -1911.1111
2. -1 IS -893.872 -919.472 -998.&69 -1127.759 -1305.499 -1533.437 -1815.906 -2160.318
2.25 -1016.626 -1037.063 -1122.490 -1267.998 -1471.704 -1735.105 -2063.053 -2464.142
2.5e -1136. ':111 -1150.332 -1241.001 -1402.634 -1632.595 -1932.265 -230&.985 -2766.489
2.75 -1253.986 -1258.&33 -1353.608 -1531.091 -1787.579 -2124.2&9 -2546.968 -3066.552
3.uii -13&7.192 -1361.4:J5 -1459.814 -1652.900 -193&.183 -2310.611 -2782.423 -3363.650
3.25 -1475.926 -1458.150 -1559.194 -1767.67& -2;)78.031 -2490.890 -3012.898 -3&57.244
3.50 -1579.632 -1548.425 -1&51.381 -1875.101 -2212.821 -2664.793 -3238.038 -3946.909
3.75 -1671.792 -1&31.828 -1736.059 -1974.910 -2340.316 - 2832.079 -3457.512 -4232.313
it.CO -1769.921 -1707.994 -1812.951 -206&.886 -24600326 -2992.5&4 -3671.294 -4513.204
4.5:; -1934.267 -1837.296 -1942.1t29 -222&.650 -2677.361 -3292.647 -4080.760 -SO 60.745
5. C -2069.247 -1933.928 -2038.191 -2353.321 -28&3.195 -3564.452 -44&5.199 -5588.650
5.5(, -2171.713 -1995.795 -2098.958 -2446.220 -3017.548 -3801.906 -4826.359 -6096. 71It
€I.;0 -2238.726 -2&21.041 -2123.722 -2504.973 -3140.485 -4023.330 -5162.843 -6585.241

-------------------------------------------------------------------------------------------------------

TOTAL EXCESSGIBBSENERGYOF THE SOLUTION,GEX. CALS/KG-H20

HCENT.I
MOLAL!TY 2GO.OCiI 225.0ilO 250.000 275.000 300.000

------ ------ ------ ------ ------ --

.05 -21.219 -24.548 -28.600 -33.708 -40.510

.10 -55.613 -64.4&8 -75.277 -88.941 -107.182

..::() -142.375 -1&5.5&4 -193.959 -229.972 -278.203

.30 -243.&82 -284.087 -333.678 -396.711 -481.301t
.40 -354.603 -414.321 -467.747 -581.230 -70&.872
.5Ii -472.596 -553.309 -652.698 -779.400 -949.881
.60 -59&.091 -699.222 -826.379 -988.652 -1207.190
.70 -724.1112 -850.807 -1007..312 -1207.218 -1476.&33
.81) -855.577 -1007.147 -1194.415 -1433.800 -1756.613
.90 -990.181+ -1167.540 -1386.856 -1&&7.399 -2045.902

1.,.c -1127.3&11 -1331.429 -1583.975 -1907.220 -2343.518
1.2G -1407.937 -1667.954 -1990.184 -21t03.037 -29&a.&56
1.40 -1694.913 -2013.905 -2409.686 -2917.196 -3603.006
1.60 -1986.539 -2367.217 -2840.016 -344&.708 -4266.859
1.80 -2l81.486 - 2 72 6. 310 -3279.279 -3989.266 -4949.342
2.00 -2578.703 -3089.936 -3725.972 -4543.035 -5648.161
2.25 -2952.152 -3549.326 -4292.951 -521t8.755 -6541.828
2.50 -3326.532 -4012.654 -4861.720 -59&7.290 -7455.109
2.75 -3700.805 -4478.661 -5448.732 -669&.713 -8385.565
3.O -4Q74.147 -4946.332 -6034.729 -7435.447 -9331.177
3.25 -4445.897 -5414.847 -6624.&79 -6182.182 -10290.259
3.50 -1t815.527 -5883.53& -7217.729 -8935.822 -112&1.383
3.75 -5182.616 -&351.856 -7813.175 -9695.447 -1221+3.339
4.lC -5546.83it -6819.373 -8410.1t33 -10460.283 -13235.088
4.51i -6265.702 -7750. &55 -9&08.552 -12003.075 -15244.539
5.J Ii -6970.81:1 7 -8675.409 -10809.215 -135&0.124 -17284.022
5.51i -76&l.6u5 - 9592.5&0) -12010.&03 -1512i1.600 -19349.328
&.GG -8338.147 -10501.723 -13211.699 -16706.&21 -21437.388

-------------------------------------------------------------------------------------------------------
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EXCESS PARTIAL GIBBS ENERGY OF WATER, G1EX, CAlS/KG-H20

T(CENT.)
- HQkAI.IH U 25.000 50.000 75.&00 .100.000 125.000 150.000 175.000

------ ------ ------ ------ ------ ------ ------ ------

.05 3.030 3.353 3.765 4.270 4.673 5.587 6.427 7.417

.10 7.361 8.036 8.964 10.146 11.59'+ 13.334 15.'+07 17.869

.20 17.045 18.168 20.026 22.597 25.694 29.9G7 34.908 40.859

.30 27.10'1 28.240 30.775 34.637 39.617 46.384 54.478 64.331

-- ...1t0 - . 37..08& 37.782 40.706 45.709 52.743 &1.878 73.304 87.342
.50 46.782 4&.581 '+9.599 55.578 64.410 16.156 91.050 109.499
.61i 56.0'+6 54.502 57.322 64.110 7,+.678 89.065 107.532 130.58'+
.70 &4.712 61.451 63.787 71.218 63.453 100.496 122.63'+ 150.459
.60 72.8&7 &7.348 &8.924 76.834 90.668 110.380 136.272 169.025
.90 60.250 72.127 72.674 60.907 96.272 118.660 148.38'+ 186.206

J....Ju 86.648 75.727 74.988 83.392 100.223 125.294 156.919 201.942
1.20 97.414 79.181 75.139 83.457 103.033 133.465 175.107 228.894
1.40 104.055 77.320 &9.075 76.18;'" 98.886 134.742 184.599 249.589
1.&0 106 . 30 3 69.803 56.551 63.199 87.631 128.934 167.2'+9 263.841
1.80 103.725 5&.328 37.361 42.561 69.196 115 . 96 7 162.979 271.544
2.uD 95.91& 3&.&21 11.335 1'+.775 43.516 95.880 171.770 272.657

..._..25 78.217 2.649 '-31.112'+ -30.103 1.223 60.711 148.046 264.812
2.50 51.039 -'+1.48'+ -64.510 -8&.309 -52.34'+ 1'+.506 113.Ell 246.831
2.75 13.713 -96.770 -149.296 -153.652 -117.073 -42.543 68.675 218.943
3.00 -3'+.399 ';'163.369 -225.518 -232.691 -192.797 -110.184 13.955 181.458
3.25 -93.907 -241.606 -313.273 -322.746 -279.301 -186.112 -50.729 134.751
3.50 -165.400 -331.764 -412.631 -423.905 -376.337 -275.979 -124.770 79.253
3..75 -249.447 -434.163 -523.638 -536.026 -483.619 -373.401 -207.720 15.444
4.QIi -346.604 -549.065 -6'+6.317 -658.945 -600.638 -479.9G0 -299.093 -56.155
4.5iJ -582.392 -817.249 -926.7D3 -93&.412 -863.729 -718.699 -505.019 -220.lt74
5.00 -876.956 -1138.158 -1253.665 -1254.625 -1162.111 -988.396 -736.132 -408.934
5.50 -1234.35& -1513.453 -1626.897 -1611.669 -1492'.647 -1264.977 -993.706 -616.411
6.uO -1656.535 -1944.67& -2045.955 -2005.553 -1652.618 -1604.164 -1266.779 -837.515

-------------------------------------------------------------------------------------------------------

EXCESS PARTIAL GIBBS ENERGY OF WATER. G1EX, CAlS/KG-H20

T(CENT.)

H_LAlIT! 200.JOi) 225.:l01j 25 O. 000 275.000 300.000
------ ------ ------ ------ ------. 5 8.569 9.99& 11.722 13.915 16.859

.1. 0 20.606 24.355 26.731 34.320 41.860

.20 48.il31 56.760 67.602 61.540 10 0 . 4'+7

.30 76.299 90.9% 109.231+ 132.626 1&4.923

.1+0 104.501+ 125.&10 152.041 186.232 232.826

.50 132.177 160.175 195.330 24t.687 303.034

.bO 159.058 194.326 236.705 296.292 374.892

.70 184.978 227.655 281.906 352.113 447.%0

.81; 2iJ9.617 2& D . & 11 324.740 408.100 521.912

.90 233.48(; 292.1+75 3&7.05& 464.061 59&.492
1.00 255.892 323.352 406.733 519.635 671.486
1.211 296.729 361.844 489.774 630.312 822.052
1.40 331.954 435.594 567.215 738.677 972.467
1.60 361.314 484.257 640.584 844.291 1121.872
1.80 364.650 527.597 709.542 946.677 1269.607
2. U 401.682 565.468 773.853 1045.481 1'+15.164
2.25 414.814 60 5 . 0 10 8lt7.487 1163.579 1593.471
2.50 418.265 635.692 913.499 1275.390 1767.253
2.75 412.426 6:;6.234 971.901 138D.780 1936.176
3.00 397.582 672.258 1022.823 1479.751 2100.079
3.25 374.U91 678.278 1066.496 1572.419 2258.922
3.50 342 .377 676.675 1103.236 1659.000 2412.785
3.75 302.919 6t':l7.898 1133.426 1739.786 2561.839
4.1i0 25&.24J 652.445 1157.511 1815.140 2706.336
4.50 143.510 603.72G 1189.394 1951.264 2982.961
5.00 9.069 535.273 1203.332 2071.348 3245.890
5.50 -141.796 452.331 1204.289 2179.636 3498.912
6.jO -303.499 36Q.464 1197.617 2281.698 3746.397

-------------------------------------------------------------------------------------------------------
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EXCESS GIBS ENERGY OF THE SOLUTE, G2EX, CAlS/KG-H20

T<CENT.)
MOLAL IT Y 0 25.00ii 50.000 75.000 100.000 125.000 150.000 115.000------ ------ ------ ------ ------ ------ ------ ------

.QS -10.487 -11.715 -13.218 -15.012 -17.123 -19.590 -22.4&9 -25.839

.10 -26.928 -29.817 -33.597 -38.120 -43.504 -49.848 -51.300 -&6.059

.2 -67.218 -73.770 -82.515 -93.490 -106.812 -122.716 -141.564 -163.81&

.30 -113.CJ57 -122.920 -13&.875 -154.912 -171.186 -204.071 -236.110 -214.311

.40 -162.237 .-174.892 -193.954 -219.321 -251.154 -289.955 -33f.584 -392.321

.5(; -213.622 -228.44 -252.387 -285.188 -326.988 -378.4J3 -440.553 -515.150

.&0 -266.489 -282.820 -311.334 -351.582 -403.641 -468.22& -546.71& -&41.264

.70 -320 .327 -337.469 -370.217 -417.869 -480.405 -558.620 -&54.151 -7&9.606

.8(i -374.744 -391.991 -428.608 -483.583 -556.761 -649.000 -162.188 -899.399

.90 -429.422 -446.0&8 -486.17'+ -548.364 -632.313 -138.919 -870.311 -1030.051
1.00 -484.094 -499.435 -542.645 -611.927 -106.748 -828.026 -918.133 -1161.094
1.2ii -592.S33 -603.18& -651.440 -734.493 -851.286 -1002.705 -1191.518 -1422.898
1.40 -698.511 -701.784 -753.558 -849.806 -988.789 -1171.277 -1400.511 -1&82.468
1.bO -800.755 -794.079 -847.908 -956.775 -1118.113 -1332.482 -1603.497 -1938.122
1.80 -898.1b9 -879.118 -933.625 -1054.568 -1238.404 -1485.392 -1799.480 -2188.&21
2.CiO -989.788 -95&.093 -1010.C04 -1142.533 -1349.015 -1629.317 -1987.676 -2433.035
2.<:5 -1094.845 -1039.912 -1091.466 -1237.895 -1472.927 -1795.81& -2211.099 -2128.954
2.5e -1187.950 -1108.81t!) -1156.1t91 -1316.325 -1;80.251 -194&.771 -2420.657 -3013.319
l.75 -1267.69':1 -11&1.863 -120'+.312 -1377.239 -1670.505 -2081.726 -2615.8"3 -3285.'+95
3.<i(j -1332.793 -1198.036 -1234.297 142(j.210 -1743.386 -2200.427 -2196.319 -3545.108
3.25 -1382.019 -1216.544 -1245.921 -1444.930 -1798.729 -2302.771 -2962.169 -3191.995
3.50 -1414.233 -1216.641 -1238.750 -1451.196 -1836.485 -2388.813 -3113.268 -4026.162
3.75 -1428.345 -1197.&46 -1212.421 -1438.884 -1856.69& -2458.678 -3249.852 -1+241.157
4. a -11,23.317 -1158.930 -11&6.633 -1407.941 -1859.481J -2512.604 -3312.201 -4'+57.049
4.50 -1351.81ft -1020.047 -1015.726 -1290.238 -1813.&-32 -2513.948 -3515.741 -'+840.211
5. i.i -1192.289 -795.17G -784.526 -1096.696 -1101.084 -2576.05& -3721.6&6 -5119.116
5.50 -937.357 -482.342 -472.0&1 -831t.531 -1521t.701 -2522.929 -3832.653 -5480.303
&.G II -58C.191 -76.365 -77.766 -499.419 -1287.8&8 -2419.1&6 -3896.065 -5747.132

-------------------------------------------------------------------------------------------------------

EXCESSGIBBSENERGYOF THE SOLUTE,GZEX,CAlS/KG-H20

T(CENT.)
MOLAL IT Y 200.000 225.000 250.000 275.000 300.000

------ ------ ------ ------ ------
. 5 -29.808 -34.544 -40.322 -47.624 -57.3&9
.10 -76.419 -68.823 -104.C08 -123.2&1 -149.043
.20 -190.406 -222.324 -261.561 -311.512 -378.&49
.:30 -319.981 -375.037 -442.912 -529.538 -&4&.227
.41i -459.107 -539.931 -639.788 -767.1t61 -939.698
.50 -604.773 -713.484 -848.028 -1020.287 -1252.915
.&0 -755.148 -893.548 -1065.D84 -1284.91t4 -1582.082
.7G -908.990 -1078.6&2 -1289.218 -1559.331 -1921,.593
.tlii -1065.393 -1267.758 -1519.154 -1841.900 -2278.525
.90 -1223.6&4 -1460.015 -1753.912 -2131.4&0 -2642.393

1.... 0 -1383.252 -1654.781 -1992.7D8 -2427.055 -3015.0a&
1.20 -1704.66& -2049.79B -2479.958 -3033.349 -3782.708
1.40 -2026.8&6 -244. 4 99 -2976.901 -3655.873 -4575.473
1.&0 -2347.853 -2851.474 -31t80.600 -429D.999 -5388.731
1.8G -2&66.136 -3253.907 -3988.821 -4935.943 -6218.949
2.00 -2980.585 - 3 oS 5 .4 a4 -41t99.825 -5588.517 -7063.324
2.25 -33&£:>.966 -4154.337 -5140.438 -&4H. 334 -8135.299
2.51; -3744.796 -4648.547 -5781.219 -7242.680 -9222.362
2.75 -4113.231 -5136.895 -&420.633 -8077.493 -10321.743
3..0 -4471.728 -5618.591 -7057.552 -8915.198 -11431.256
3.25 -4819.988 -&1:.93.124 -7691.175 -9754.601 -12549.180
3.50 -5157.904 -6560.211 -8320.965 -10594.821 -13614.1&8
3.75 -5485.535 -7019.756 -8946.&01 -11435.233 -14805.178
4.(,0 -580 .J75 -7471.816 -9567.945 -12275.422 -15941.424
4.O -&409.212 -8354.375 -10797.947 '-13954.359 -18227.520
5.1i -&979.67& -9210.&82 -12012.547 -15631.472 -20529.912
5.5(: -7519.309 -10044.891 -13214.891 -17308.1t38 -22 81t8.240
&.G0 -8034.&49 -10862.188 -14'+09.316 -18988.319 -25183.785

-------------------------------------------------------------------------------------------------------
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TOTAL EXCESS ENTHALPY OF THE SOLUTION, HEX, CALS/KG-H20

HCENT.)
HQl.L U Y a 25.0 ilO 50.ClOil 75.000 100.000 125.0(J0 150.000 175.000

------ ------ ------ ------ ------ -- --- - ------ ------

.Ii 5 1.483 3.514 5.900 6.&79 12.013 1&.116 21.281 27.939

.10 2.591 8.313 14.933 22.561 31.639 42 .761 56.709 74.&74

.20 1.45.1 11.745 3&.194 57.11& 81.724 .111.&32 148.9&0 196.914

.30 -4.964 25.352 59.125 96.9&3 141.052 194.280 2&0.432 345.20&

.40 -1&.946 30.396 82.457 140.199 206.942 287.050 38&.224 513.017

.; 0 -34.561 32.570 105.591 185.864 278.038 388.0&4 523.790 &96.925

.&0 -57.811 31.731 128.199 233.467 353.520 49&.1&5 671.S46 894.785

.TO -86.621 27.821 150.086 282.595 432.842 610.570 828.404 1105.113

.80 -120.916 20.829 171.135 333.028 515.&17 730.7iJ9 993.567 1326.814

.9G -lou.612 10.772 191.276 384.59& 601.560 856.154 1166.423 1559.0411
1.J C -205.&02 -2.315 210.473 437.181 690.451 986.5&7 1346.485 1801.113
1.20 -311.043 -37.367 245.995 545.082 876.439 1261.260 1726.711 2312.662
1.40 -43&.358 -63.826 277.7&5 &5&.311 1072.602 1553.145 2131.780 2857.958
1.&0 -580.&23 -141.106 30&.013 770.696 1278.314 1861.060 2559.887 3434.389
1.80 -742.892 -208.550 331.070 868.223 1493.172 2184.155 3009.647 4039.912
2.00 -922.205 -285.468 353.341 1008.98& 1716.928 2521.793 3479.969 4&72. 880
2,,25 -1168.832 -393.837 377.956 11&4.758 2008.938 2963.569 4095.454 5500.626
2.50 -1438.653 -514.425 399.901 1326.320 2314.558 342&.621 4740.306 6366.92&
2.75 -1729.734 -645.73& 420.219 1494.242 2633.851 3910.481 5413.416 7269.948
3.iiO -2040.126 -78&.241 1+40.00& 1&&9.114 29&&.998 4414.799 &113.891 8208.149
3.2 -23&7.871 -934.38& 450.401 1851.829 3314.268 4939.377 &841.001 9180.210
3.50 -2711.002 -1088.597 482.578 2042.973 3&7&.DU 5484.1i11) 7594.153 10184.989
3.75 -30&1.542 -1247.283 507.739 2243.414 4052.599 &046.959 8372.858 11221.489
4.uO -3435.507 ";1408.637 537.112 2453.995 4444.512 6633.977 9176.120 12288.834
4.50 -4197.752 -1734.0&1 &13.500 2909.095 5276.284 7864.938 10858.&69 14513.032
5.GO -41381.757 -2051.193 721.916 3415.545 6175.&48 9178.294 12638.19& 1&852.311
5.50 -5771.474 -2347.020 672.755 3980.930 7147.364 10575.930 14514.147 lU02.437
&.00 -6550.793 -2608.222 1076.579 4&13. a 77 8196.524 12060.173 16486.036 21859.918

-------------------------------------------------------------------------------------------------------

TOTAL EXCESS ENTHALPY OF THE SOLUTION, HEX, CALS/KG-H20

HCENT.)
H°L.LITY 200.1.100 225.000 250.000 215.000 300.000------ ------ ------ ------ ------

. 5 36.857 49.464 &8.714 100.782 161.211

.10 98.733 132.616. 184.760 271.450 434.910

.20 2&1.072 351.959 490.538 721.931 1158.412
.30 458.463 618.674 6&3.391 1271.664 2041.839
.40 662.217 921.&22 1266.4&6 1895.502 3044. a 18
.5'0 927.65& 1253.8&2 1750.736 2579.852 4142.864
.00 1191.892 1&11.584 2250.483 3316.104 5324.163
.70 1472.900 1991.986 2781.702 4096.205 6577.941+
.80 1769.181 2392.986 3341.404 4921.637 7896.7&1
.90 2(;79.569 2812.9&2 3927.2&5 5782.877 927'+. 8a 9

1.00 21+03.129 3250.&09 4537.409 &&79.U89 10707.413
12i1 3086.791+ 4174.772 5824.592 85&7.422 13721.4&9
1.40 3615.296 5158.643 7193.139 10571.810 16911+.581
1.&0 4584.962 &197.070 8635.&54 12&81.109 20268.515
1.80 5392.699 7285.982 101lt&.300 14886.555 23768.99&
2.,j0 &23&.751 8422.055 11720.313 17181.020 27401+.4&9
2.25 7339.096 9904.256 13770.917 201&5.307 32121+.175
2.5G 6491.265 11451.226 15907.777 232&9.714 37021+.307
2.75 9690.544 13059.0n 18125.3&2 2648&.064 42091.850
3." 0 10934.608 14721+.520 20418.915 29807.358 47315.730
3.25 12221.432 16444.593 22784.275 33227.499 52&8&.366
3.50 13549.236 18216.726 25217.755 3&741.103 58195.353
3.75 14'31&.432 20038.599 2771&.01+8 40343.3&0 63835.228
...1i0 16321.593 21908.117 3027&.159 44029.932 69599.299
4.50 19240.755 25782.561 35571.117 51640.540 81476.340
5.00 22297.649 29826.528 41083.189 59544.963 93783.951
5.50 251+84.559 34028.212 4& 795. 5 35 67719.100 106485.929
6.L 0 28794.798 38377.281, 52693.265 76141.751 119550.703

--.----------------------------------------------------------------------------------------------------
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EXCESS PARTIAL HEAT CONTENT OF WATER, H1EX, CALS/KG-H20

TCCENT.)
MOLALITY 0 25.000 50.000 75 . 000 100.000 125.000 150.000 115.000

------ ------ ------ ------ ------ ------ ------ ------
. 5 -.030 -1.02& -2.152 -3.427 -4.927 -6.7,+9 -9.026 -11.953
.10 1 . 340 -1.523 -4.660 -8.130 -12.134 -16.940 -22.892 -30.513
.20 8.83& .335 -8.617 -18.202 -28.967 -41.620 -57.016 -76.690
.30 22.561 &.157 -10.6&9 -28.219 -47.656 -70.060 -97.101 -131.141
.41i 42.252 15.828 -10.758 -38.102 -67.703 -101.459 -141.718 -192.157
.56 &7.63j) 29.159 -8.971 -47.645 -88.949 -135.496 -190.580 -258.945
.&(1 98.420 45.94& -5.435 -56.953 -111.3"3 -172.009 -243.211 -331.1134
.70 134.35& &5.983 -.293 -66.097 -134.881 -210 .906 -299.474 -408.099
.8(; 175.175 89.065 6.3G9 -75.164 -159.582 -252.132 -359.221 -489.893
.30 220.&18 114.985 14.220 -84.246 -185.479 -295.653 -422.361 -516.220

1.iiU 210.428 143.539 23.289 -93.440 -212.612 -341.448 -488.788 -666.914
1.20 382.134 207.728 "4.281 -112.580 -270.784 -439.832 -631.246 -860.848
1.,.D 508.261 279.991 68.038 -133.433 -33".51+0 -547.297 -786.156 -1070.147
1.&0 &46.78& 358.681 93.289 -156.890 -404.38" -663.951 -953.201 -1295.850
1.60 795.680 442.139 118 . 7 44 -183.874 -480.872 -789.972 -1132.187 -1535.534
2. j (j 952.913 528.697 143.093 -215.338 -564.597 -925.592 -1322.961 -17 89. 219

2.25 1158.075 638.690 169.948 -262.463 -680.398 -1109.053 -1511.911 -2125.518
2.50 13&9.D8'3 7,.7.593 190.370 -32C.080 -809.797 -1308.598 -1851.156 -2482.469
2.7 1581.91+1 852.07& 201.69& -390.198 -954.15,. -152".946 -2142.715 -2859.386
3.00 1792.&27 948.789 201.232 -474.864 -1114.883 -1756.884 -2452.933 -3255.869
3.25 1997. U9b H31t.364 18&.2&2 -57&.159 -1293.441 -2011.25& -2781.865 -3611.552
3.50 2191.309 110S.415 154.04& -696.194 -1491.322 -2282.950 -3129.869 -4106.141
3.75 2311.212 1158.54& 101.825 -831.102 -1710.052 -2574.899 -3497.289 -4559.405
4.C. 2532.742 1190.347 26.825 -1001.040 -1951.183 -2888.066 -3884.514 -5031.161
4.50 2784.,.00 U7&.269 -202.674 -1406.712 -2506.973 -3582.048 -4720.105 -6029.692
5..u 2913.655 1035.123 -556.887 -1931).770 -3171.513 -4373.118 -5640.380 -7101.011
5.50 2887.804 741.145 -1056.392 -2590.958 -3957.863 -5269.787 -6&49.441 -8245.135
6.011 267,..iJ84 264.892 -1729.874 -3405.160 -4879.255 -6280.790 -7751.664 -9462.011

-------------------------------------------------------------------------------------------------------

EXCESS PARTIAL HEAT CONTENTOF WATER,H1EX,CALS/KG-H20

reCENT.)
MOLALITY 200.000 225.000 250.000 275.000 300.000

------ ------ ------ ------ ------
.05 -15.875 -21.439 -29.936 -4,..142 -70.970.10 -40.702 -55.152 -17.226 -114.155 -183.919
.20 -102.781+ -139.&87 -195.974 -290.038 -4&7.5&6
.30 -176.165 -239.661 -336.228 -497.267 -800.657
.1+0 -258.471 -351.581 -492.819 -727.771 -1169.481
.:;0 -348.501 -473.768 -6&3.204 -977.536 -1567.179
.&3 -445.552 -&J5.1&2 -845.815 -1244.lOD -1989.555
.70 -549.136 - 745. 039 -1039.559 -1525.757 -2433.731
.80 -658.875 -892.839 -1243.606 -1821.228 -2897.580
.'30 -771t.4&1 -H48.HO -1457.293 -2129.500 -3379.446

1.;;(j -895.63& -1210.1+70 -1680.060 -2449.739 -3877.984
1.20 -1153.810 -1555.165 -2150.979 -3123.382 -4920.762
1.ltli -1432.046 -1924.676 -2653.153 -3637.487 -6018.&19
1.bO -1728.902 -2317.147 -3183.958 -4588.316 -7166.114
1.80 -2043.364 -2730,989 -3741.1&2 -5372.746 -8358.480
2,;;0 -2374.501 -3164.808 -4322.818 -6188.080 -9591.901
2.25 -2810.634 -373.3.299 -5081.647 -7247.110 -11186.334
2.50 -3270.143 -"328.914 -5872.953 -8346.609 -12833.968
2.75 -3751.797 -4949.117 -6694.019 -9482.905 -1H29. 773
3.(;0 -4254.504 -5593.957 -7542.372 -10652.666 -1&269.244
3.2> -4177.288 -6260.030 -8415.731 -11852.832 -18048.285
3.50 -5319.266 -6946.451 -9311.977 -13080.561 -196&3.124
3.75 -5819.&34 -7651.837 -10229.117 -14333.185 -21710.245
4.CO -6457.&54 -8374.685 -11165.2&7 '-15608.163 -23586.346
4.50 -76&3.969 -9869.105 -13067.501 -18215.799 -27413.122
5.eo -8933.279 -1141':1.92Q -150&5.170 -20885.321+ -31320.035
5.50 -10261.212 -13018.838 -17085.657 -23599.655 -35285.350
6.. Ii -11 E43. 810 -14657.864 -19136.999 -2&343.351 -39288.550

------------------------------------------------------------------------------------------------------
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EXCESS HEAT CONTENT CF THE SOLUTE. H2EX, CALS/KG-H20

MOLAL ITY 200.000 225.000
T(CENT.)

250.000 275.000 30il.OOo

.~5 52.732 70.924 98.650 144.924 232.161

.10 139.435 187.967 261.986 385.605 618.629

.20 363.856 491.646 686.512 1011.969 1625.978

.30 634.668 658.536 1199.624 17&8.951 2842.4&7

.40 940.695 1273.209 1779.265 2623.272 1+213.499

.50 1216.158 1727.630 2413.940 3557.388 5710.043

.00 1631.444 2216.746 3096.298 456G.205 7313.718

.70 2022.Q36 2737.025 3621.261 5623.962 9011.615

.80 2428.056 3285.825 4585.1i12 6742.864 10794.342

.90 2854.031 3661.072 5384.558 7912.377 12654.255
1.~O 3298.765 4461.079 6217.469 ;;1128.829 14585.397
1.20 4240.&65 5729.937 1975.571 11690.804 18642.231
1.4u 5247.342 7083.319 9846.292 14409.296 22933.260
1.60 6313.863 8514.217 11819.612 17269.425 27434.629
1.80 7436.263 10016.971 13887.462 20259.300 32127.475
2.Cu 8611.252 1158&.863 16043.131 23369.100 3&996.370
2.25 10149.730 13637.556 18852.563 27412.417 43310.509
2.50 11761.409 15780.140 21780.730 31616.323 49858.275
2.75 13442.341 18008.809 24819.381 35966.969 56621.623
3.;0 15169.112 20316.477 27961.287 40460.024 63584.974
3.25 16996.720 22704.623 31200.006 4S080.331 70734.&52
3.5~ 1886S.502 25163.177 34529.732 49821.664 76056.477
3.75 20796.0&6 27690.436 37945.165 54676.545 85545.473
4.00 22779.248 30283.002 41441.426 59638.115 93165.645
4.5D 2&904.725 35651.686 48658.618 6985&.339 108889.461
5.JC 3123D.928 41246.447 56148.360 60430.287 125103.996
5.S0 35745.770 47047.050 63881.192 91318.955 141771.279
6.va 40438.6&8 53035.168 71830.265 102485.102 158839.253

-------------------------------------------------------------------------------------------------------
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EXCESS HEAT CONTENT OF THE SOLUTE. H2EX. CALS/KG-H20

HCENT.)
MOLALITY 0 25.000 50.COO 75.000 100.000 125.000 150.000 175.000------ ------ ------ ------ ------ ------ ------ ------

.05 1.513 4.540 8.052 12.106 16.939 22 . 867 30.307 39.892

.10 1.250 9.836 19.593 30.690 43.773 59.7J0 79.&01 105.187

.20 -7.387 17.411 44.812 75.318 110.691 153.252 206.036 273.604

.30 -27.525 19.195 69.791+ 125.21+2 186.709 264.340 357.533 476.347

.IO -59.198 14.569 93.214 178.300 274.645 388.509 528.002 705.174

.50 -102.197 3.1+11 114.562 233.529 366.987 523.559 714.371 955.870

.50 -156.231 -14.215 133.635 290.1+20 461+.863 668.173 914.757 1225.819

.70 -220.977 -38.162 150.380 346.693 567.723 821.476 1127.879 1513.212

.60 -296.093 -68.236 164.827 1+08.192 675.200 982.842 1352.795 1616.707
.;;10 -361.23(1 -104.213 177.056 1+68.642 787.038 1151.8aT 1588.784 2135.260

.1. U 0 -476.030 -1It5.853 167.164 530.622 903.063 1328.015 1835.274 2468.027
1.20 -693.177 -245.094 201.714 657.662 1147.222 1701.092 2357.957 3173.510
1.1t0 -944.619 -363.619 209.727 789.744 1407.142 2100 .1t4 2 2917.936 3928.705
1.60 -1227.408 -499.767 212.724 927.586 1662.698 2525.011 3513.093 4730.239
1.80 -1538.572 -650.689 212.326 1072.097 1974.01+3 2974.126 4141.834 5515.1t46
2.00 -1875.116 - 81 It . 164 210.248 1221+.321+ 2261.526 3447.386 4802.930 6462.160
2._5 -2326.907 -1032.527 208.007 1427.220 2669.336 4072 .622 5673.365 7626.204

2.50 -2807.742 -1262.018 209.531 1646.400 3124.355 4735.226 6591.461 8849.395
2.75 -3311.681 -1497.812 218.523 1884.440 3588.005 5435.427 7556.191 10129.334
3.u0 -3832.753 -1735.030 238.771+ 2144.038 4081.881 &173.684 8566.823 11,.6,..018

3.25 -4364.968 -1968.750 274.139 2427.988 4&07.70/1 6950.633 9622.867 12851.762
3.50 -4902.311 -2194.013 328.532 2739.161 5167.323 7767.05& 10 124. 021 14291.130
3.75 -5438.754 -2405.831i 405.915 3080.516 5762.651 8&23.858 11870.147 15780.894
4.00 -5968.249 -2599.184 510.287 3455.035 6395.695 9522.043 13061.233 17320.001
4.50 -6982.152 -2910.330 816.174 4315.807 1783.257 11446.986 15578.794 20542.725
5.00 -7895.412 -3086.916 1276.803 5346.315 9347.161 13551.412 16278.576 23953.394
5.50 -8659.278 -3088.1&6 1931.147 6571.889 11105.226 15845.717 21163.588 21547.512
D.JU -9224.677 -2873.114 260&.453 8018.237 13075.780 183,.0.9&3 2,.237.699 31321.935-------------------------------------------------------------------------------------------------------
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TOTAL EXCESS ENTROPY OF SOLUTION,STEX, CALS/OEG K-KG H2O

T(CENT.)
MOLALITY 0 25.000 50.000 75.000 100.allO 1,5.000 150.000 175.000------ ------ ------ ------ ------ ------ ------ ------

.05 .033 .01t0 .01t8 .056 .065 .076 .088 .103

.11. .081 .101 .122 .11t5 .170 .199 .233 .274

.20 .189 .21t& .305 .368 . It3 6 .513 .&04 .714

.30 .297 .403 .511 .621t .71t& .884 1.045 1.239

.ItO .396 .562 .729 .901 1.086 1.294 1.535 1.825

.50 .1t8!t .719 .951t 1.193 1.1t49 1.734 2.064 2. ,.60

.60 .559 .872 1.183 1.49& 1.629 2.198 2.625 3.136

.7G .&18 1.019 1.413 1.807 2.224 2.684 3.214 3.8,.8

.80 .662 1.159 1.643 2.125 2.631 3.168 3.827 4.590

.9(; .69:) 1:.290 1.872 2.4lt7 3.049 3. 7tJ 8 ".463 5.362
1."G .702 1.413 2.098 2.774 3.476 4.243 5.118 6.159
1.2u .67it 1. 6 32 2.545 3.436 4.354 5.351 6.483 7.825
1.1t& .579 1.813 2.976 It.l0& 5.259 6.54 7.911 9.575
1.60 .417 1.95& 3.396 It.780 6.167 7.&97 9.397 11.399
1.SCJ .189 2.0&0 3.798 5.458 7.135 8.925 10.933 13.292
2.0.U -.104 2.126 It. 18 It &.137 8.100 10.185 12.515 15.248
2.25 -.557 2.157 4.&lt3 &.988 9.328 11.8U1 14.551t 17.773
2.511 -1.105 2.133 5.078 7.838 10.578 13.459 16.654 20.380
2.75 -1.742 2.056 5.lt89 8.690 11.8lt9 15.157 18.812 23.065
3.i:0 -2.461t 1.929 5.879 9.542 13.1ltO 16.892 21.024 25.821
3.25 - 3. 265 1.757 6.250 10.396 l1t.451 18.&62 23.287 28.645
3.511 - It. llt2 1.542 &.60lt 11.254 15.781 20.467 25.599 31.534
3.75 -5.\;88 1.29(1 6.91tlt 12.11& 17.132 22.3a& 27.958 34.48"
4.((; -6.1198 1.003 7.272 12.985 18.504 Z4.178 30.363 37.'+92
4.O -8.287 .34& 7.909 14.752 21.315 28.02,. 35.305 43.677
5.\)1) -10.6&3 -.393 8.5ltl 1&.570 21t.223 32.005 1t0.421 50.075
5.50 -13.179 -1.178 9.196 18.1t61 27.2ltl 3&.127 ,.5.70& 5&.67&
6.GO -15.786 -1.969 9.903 20.445 30.382 40.396 51.161 63.472-------------------------------------------------------------------------------------------------------

TOTAL EXCESSENTROPYOF SOLUTION,STEX,CALS/OEGK-KG H2O

T(CENT.J
HOLALIT Y 200.QDiJ 225.D30 250.000 215.000 OO.OOO------ ------ ------ --- --- ------

.05 .123 .149 .186 .245 .352

.11! .32& .396 .497 .&57 .94&

.26 .853 1.039 1.308 1.737 Z.507

.30 1.484 1.813 2.288 3.041t 4.402
.!tC 2.191 2.&82 3.391 4.518 &.5lt4
.50 2.959 3.628 4.594 6.128 8.88&
.00 3.779 4.639 5.881 7.653 11.396
.70 4.&43 5.707 7.243 9.679 14.053
.60 5.547 &.826 8.&70 11.594 16.843
.90 6.488 7.991 10.158 13.592 19.752

1.liD 7.4&2 9.198 11.701 15.6&4 22.771
1.20 9.500 11.729 14.938 20.0 lit 29.106
1.4tJ 11.b46 llt.398 18.356 21t.&08 35.798
1.60 13.889 17.192 21.936 29.422 42.808
1.6i> 16.220 20. 0 9 25.663 34.436 50.106
2.,,13 18.631 23.109 29.52& 39.632 57.&&8
2.25 21.750 27.u07 34.529 4&.363 67.4&2
2.5i. 24.977 31.D43 39.712 53.338 71.&05
2.75 28.3(;.3 35.20& It5.0&2 60.53& 88.070
3.GO 31.721 39.468 50.566 67.94 98.834
3.,,5 35.226 It3.881 56.215 75.544 109.878
3.51) 38.811t 48.38u 62.fiDO 83.329 121.184
3.75 42.it79 52.977 67.911t 91.287 132.738
4.\.; 4&.219 57.668 73.949 99.407 Hit.525
4.5t 53.9118 67.316 8&.361 116.106 168.753
5.IiD 61.859 77.290 99.192 133.367 193.785
5 .5D 70.a54 87.566 112.408 151.141 219.550
&.LU 76.1t811 98.121 125.977 1&9.385 2lt5. 988-------------------------------------------------------------------------------------------------------
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EXCESSPARTIALENTROPYOF WATER,SlEX,CALS/DEGK-KG H2O

T(CE NT.)
MOLALITY II 25.000 50.000 75.000 100.000 125.000 150.000 175.000------ ------ ------ ------ ------ ------ ------ ------

. 5 -.011 -.a15 -.018 -.a22 -.026 -.031 -.037 -.043

.1() -.022 -.C 32 -.IJ42 -.052 -.064 -.076 -.091 -.108

.21i -. G3 -.0&1) -.089 -.117 -.147 -.180 -.217 -.2&2

.30 -.017 -.074 -.128 -.181 -.234 -.292 -.358 -.436

.40 .019 -.a74 -.159 -.241 -.323 - .410 -.508 -.624

.50 .07& -.058 -.181 -.29& -.411 -.532 -.666 -.822
.&0 .155 -.029 -.19'+ -.348 -.499 - .65& -.829 -1.030
.70 .255 .015 -.198 -.394 -.585 -.782 -.998 -1.246
.60 .375 .073 -.194 -.437 -.&71 - .910 -1.171 -1.470
.9D .514 .14'+ -.181 -.474 -.755 -1.041 -1.349 -1.701

1..;Q .&12 .227 -.1&0 -.508 -.838 -1.172 -1.531 -1.939
1.20 1.042 .ft31 -.095 -.563 -1.002 -1.440 -1.906 -2.432
1.40 1.483 .680 -.003 -.604 -1.1&2 -1.713 -2.294 -2.94&
1.&0 1.919 .9&9 .114 -.632 -1.319 -1. 991 -2.695 -3.480
1.80 2.533 1.294 .252 -.&50 -1.474 -2.275 -3.108 -4.032
2.G 3.137 1.&50 .408 -.6&1 -1.630 -2.566 -3.532 -4.&01
2.25 3.953 2.133 .622 -.667 -1.827 -2.938 -4.079 -5.334
2.5\) 4.825 2.647 .851 -.671 -2.iJ30 -3.323 -4.643 -6.090
2.75 5.741 3.182 1.086 -.679 -2.243 -3.723 -5.227 -6.869
3.00 6.&89 3.730 1.321 -.69& -2.471 -4.141 -5.830 -7.670
3.25 1.&55 4.Z80 1.54& -.728 -2.718 -4.579 -6.454 -6.493
3.50 8.628 4.820 1.754 -.782 -2.988 -5.0'+1 -7.102 -9.339
3.75 9.594 5.342 1.93& -.865 - 3. 2 87 -5 .529 -7.77" -10.2D8
4.00 10.541 5.834 2.083 -.983 -3.619 -6.048 -8.473 -11.101
4.50 12.32& &.&8& 2.241 -1.351 -4.404 -7.192 -9.961 -12.963
5.ti iJ 13.871 7.291 2.156 -1.942 -5.385 -8.5(; 1 -11.585 -14.933
5.50 15.091 1.5&2 1.159 -2.813 -6.60El -10.0U8 -13.366 -17.023
6.UO 15.8&2 1.'+11 .978 -4.020 -8.111 -11.746 -15.325 -19.2,.5

-------------------------------------------------------------------------------------------------------

EXCESS PARTIAL ENTROPY OF HATER, SlEX, CALS/OEG K-KG H2O

TICENT.)
HOLAUT Y 200.IJIJO 225.000 250.000 215.000 300.000------ ------ ------ ------ ------.D5 -.052 -.063 -.080 -.106 -.153

.:LiJ -.1311 -.160 -.203 -.271 -.394

.20 -.319 -.394 -.504 -.676 -.991

.30 -.534 -.6&4 -.851 -1.149 -1. 665
..40 -.7&7 -.958 -1.233 -1.&&7 -2.447
.50 -1.01& -1.273 -1.641 -2.223 - 3. 2&3

. a -1.278 -1.605 -2.073 -2.810 -4.125

.70 -1.552 -1.953 -2.526 -3.426 -5.028

.80 -1.83& -2.315 -2.998 -4.0&1 -5.9&&

.90 -2.130 -2.691 -3.487 -4.731 -6.937
1..:.0 -2.434 -3.079 -3.993 -5.417 - 7. 93 8

1.0 -3.\16& -3.688 -5.048 -6.848 -10.020
1.40 -3.728 -4.738 -&.156 -8.348 -12.198
1.&iI -4.418 -5.&24 -7.311 -9.911 -14.460
1.8\1 -5.132 -&.541 -8. 508 -11.529 -1 &.799
2.00 -5.868 -7.488 -9.742 -13.196 -19.205
2.25 -6.817 -8.709 -11.334 -15.344 -22.297
2.50 -7.795 -'].9 &6 -12.972 -17.554 -2 5.ft75
2.75 -8.801 -11.258 -14.653 -19.819 -28.729
3... 0 -9.832 -12.579 -16.372 -22.133 -32.050
3.25 -10.881 -13.928 -18.125 -24.492 -35.431
3.50 -11.96& "-15.303 -19.909 -2&.890 -38.866
3.75 -13.IJ67 -1&.7i11 -21.719 -29.322 -42.349
4.00 -14.190 -18.122 -23.555 -31.786 -45.874
4.50 -1&.5111 -21.023 -27.290 -36.791 -53.DB
5.Q -18.90G -23.999 -31.097 -41.880 -60.309
5.50 -21.381 -27.042 -34.961 -41.030 -&1.669
6.LiO -23.968 -30.148 -38.870 -52.221 -15.085

-------------------------------------------------------------------------------------------------------
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EXClSS ENTROPY OF THE SOLUTE, S2EX, CAlS/OEG K-KG H2O

TICENT.)
HOLALITY D 25.000 50.1100 75.000 100.000 125.0ilO 150.000 175.000------ ------ ------ ------ ------ ------ ------ ------

.U5 .044 .055 .066 .078 .091 .1u1 .125 .llt7

.1u .103 .133 .1&5 .198 .234 .215 .324 .382

.20 .219 .30& .394 .485 .583 .693 .821 .976

.30 .313 .471 .640 .805 .981 1.176 1.403 1.675

.40 .377 .&35 .889 1.142 1.409 1.704 2.043 2. 4,. 9

.50 .408 .778 1.13& 1.490 1.8&0 2.265 2.129 3.282

.6G ...04 .901 1.377 1.844 2.327 2.854 3.454 4.166

.70 .364 1.004 1.&11 2.202 2.809 3.466 It.211 5.094

.8u .288 1.1i86 1.836 2.5&1 3.3D2 4.099 4.998 6.861

.90 .176 1.147 2.(;52 2.922 3.80lt It.749 5.811 7.063
1.00 .03iJ 1.186 2.258 3.282 It.314 5.415 6.649 8.098
1.20 -036 6 1.201 2.&411 3.999 5.356 6.791 8.388 10.256
1.40 -.901 1.134 2.981 4.109 6.'+21 8 . 217 10.205 12.521
1.&J -1.562 .987 3.282 5.1+12 7.50& 9.689 12.092 14.880
1.80 -2.31+5 .766 3.54& &.108 8.&09 11 . 211 1 14.041 17.325
2.(;0 -3.241 .476 3.776 6.798 9.729 12.751 16.048 19.849
2.25 -4.511 .025 '+.021 7.655 11.15'+ 14.739 18.633 23.106
2.5(; -5.930 -.514 4.227 8.510 12.608 16.783 21.298 26.470
2.75 -7.483 -1.127 4.403 9.369 1'+.092 18.880 24.039 29.934
3.00 -9.152 -1.801 4.558 1ij. 238 15.611 21.0.33 26.854 33.491
3.25 -10.921 -2.523 4.704 11.124 17.169 23.2'+1 29.741 37.139
3.51i -12.77a -3.278 4.850 12.036 18.7&9 25 .51i8 32.701 40.873
3.75 -H.682 -4.052 5.008 12.981 20.419 27.835 35.732 44.692
I+.LiO -16.639 -4.831 5.189 13.968 22.123 30.226 38.836 48.593
4.0 -20.612 -6.340 5.669 16.102 25.719 35.215 45.267 56.&40
5.u () -2".540 -7.685 6.385 18.512 29.608 40.506 52.00& 65.007
5.50 -28.273 -8.7'+0 7.437 21.274 33.847 46.135 59.012 73.&98
6.QO -31.648 -9.380 8.925 2".465 38.493 52.141 66.1t81 82.117-------------------------------------------------------------------------------------------------------

EXCESS ENTROPY OF THE SOLUTE. S2EX, CAlS/OEG K-KG H2O

HCENT.)
MOLAL IT Y 2i10.aOD 225.000 250.000 275.000 300.000------ ------ ------ ------ ------ ------ -----

.05 .174 .212 .266 .351 .505

.1G .45& .556 .700 .928 1.340

.2ij 1.171 1.433 1.812 2...14 3.498

.30 2.018 2.476 J.140 4.193 6.087

.40 2.958 3.640 4.62.. 6.186 8.991

.50 3.975 4.901i 6.235 8.351 12.11t9

.&0 5.057 6.244 7.954 10.6&3 15.521

.70 6.195 7.660 9.769 13.105 19.081

.8u 7.383 9.141 11.668 15.661 22.809

.90 8.618 10.682 13.645 18.323 26.689
1.00 9.895 12.277 15.694 21.082 30.708
1.2Ci 12.5&5 15.617 19.986 26.862 39.126
1.4U 15.371+ 19.13& 24.512 32.957 47.996
1.&0 18.306 22.816 29.246 39.333 57.2&8
1.80 21.351 26.640 34.170 45.964 66.905
2.uO 24.499 3Q.598 39.268 52.828 76.873
2.25 28:.56.7 35.716 45.8&3 61.707 89.760
2.56 32.772 "1.009 52.685 7D.891 103.081
2.75 37.104 46."63 59.715 80.355 116.799
3.00 41.553 52.0&7 66.938 9D.076 130.884
3.25 '+6. lilt 57.809 74.340 100.036 1lt5.309
3.5iJ 50.78i1 63.682 81.909 111).219 160.050
3.75 55.546 69.678 89.&34 120.609 175.086
4.uO 60.409 75.790 97 . 5 0 4 131.193 190.399
4.50 70.409 88.339 113.651 152.897 221.787
5.1i 80.758 101.289 130.289 175.247 254. II91t

5.50 91.1+42 114.608 147.3&9 198.171 287.219
6.00 102.lt48 128.269 164.847 221.606 321.073-------------------------------------------------------------------------------------------------------
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TOTAL EXCESS HEAT CAPACITY Of THE SOLUTION, JEX, CALS/OEG K-KG H2O

T(CENT.)
H O!- ALIJ Y 25..0 G () 50.00u 75.000 100.000 125.000 150.000 175.000 200.000------ ------ ------ ------ ------ ------ ------ ------

.ii5 .G8g .12 .121 .11t7 .183 .231t .308 .1t2S

.10 .248 .283 .331 .OO .9& .&31 .830 1.1"8

.20 .&99 .781 .901 1.079 1.331 1.&87 2.214 3.0&1

.30 1.286 1.21 1.&22 1.92& 2.3&3 2.985 3.912 5.403

.I+G 1.998 2.178 2.4&1+ 2.907 3.548 4.4&8 5.8'+6 8.067

.50 2.81& 3.042 3.414 It.002 4.8&4 &.107 7.97& 10.995

.&0 3.73& 4.002 4.4&1 5.200 6.294 7 . 88 2 10.27& 14.151

.70 It.752 5.055 5.598 &.492 7.829 9.779 12.128 17.509

.60 5.8&2 &.195 &.821 7.872 9.459 11.787 15.317 21.0"9

.9C 7.061 7.418 8.124 9.335 11.180 13.898 18.033 2".755
1. 0 8.31t8 8.721 9.505 10.876 12.984 16.1(1& 20.867 28.617
1.20 11.171 11.558 12.485 14.178 16.828 20.769 26.859 36.7&3
1.40 14.317 14.&88 15.Tltl 17.754 20.9&3 25.800 33.246 45.421
1.bO 17.770 18.09& 19.257 21.586 25.3&4 31.109 39.992 54.543
1.8u 21.519 21.767 23.017 25.&5& 30.H3 3&.&93 47.065 64.086
2.(0 25.552 25.691 27.008 29.950 34.892 42.533 54.442 74.019
2.25 30.978 30.934 32.30& 35.&12 41.294 50.1&4 61t.056 86.941
2.51i 36.812 36.535 37.925 Itl.581 48.00& 58.136 14.075 100.319
2.75 43.037 42.474 43.848 47.835 55.0il7 66 . 2 2 8".1t65 114.295
3.. (J 49.637 48.735 50.u5& 54.355 62.275 74.999 95.198 128.652
3.25 56.591+ 55.301 5&.530 &1.123 &9.730 63.641t 101).250 l1t3.419
3.50 &3.892 62.155 1)3.256 &8.121 77.533 92.937 117.59& 158.5&8
3.75 71.517 &9.282 70.217 lS.333 85.48& 102.258 129.214 174.011
4..0 79.453 7&.&&7 77.39& 82.742 93.634 111.789 141.064 189.90&
4.50 . %.199 92.150 92.354 98.092 110.445 131.413 165.504 222.479
5hO 114.013 106.1t88 108.012 114.051 127.841+ 151.&77 190.713 256.121
5.50 132.783 125.5&9 121t.259 130.507 11+5.713 172.4&D 216.578 290.683
&.(,0 152.398 l1t3.284 140.985 11+7.349 163.941 193.&45 2"2.977 326.029-------------------------------------------------------------------------------------------------------

TOTALEXCESSHEATCAPACITYOf THE SOLUTION,JEX, CALS/DEGK-KG H2O

HCENT.)
HOlALITY 225.000 253.000 275.eo:) JOO.OOO------ ------ ------ ------

.0S .&30 1.020 1.851 3.978

.10 1.702 2.758 5.007 lC.7&4

.20 4.54u 7.359 13.368 26.747

.30 8.012 12.965 23.58& 50.718

.40 11.956 19.371 35.177 75.625

.:>0 1&.285 2&.375 47.877 102.895

.&0 26.945 33.903 &1.517 132.160

.70 25.695 41.893 75.977 163.161

.80 31.107 5&.295 91.1&9 195.702

.90 3&.557 59.071 107.1i23 229.&33
1.Co0 42.227 68.191 123.482 2&.831
-1.20 5,+.1&8 87.3&7 158.040 338.645
1.41) &&.831 107.6&3 194.551 41&.513
1.,,0 8L1.143 128.9&11 232.800 1t97.968
1.80 94.01,' 151.1&5 272.61& 582.&46
2.00 108.493 174.202 313.6&5 &7C.256
2.25 127.254 204.074 3&7.271 783.532
2.50 146.73& 235.i),+& 1,22.5&0 900.&35
2.75 1&6.883 2&7.032 479.561 1021.248
3.-0 187.&47 299.959 538.209 1145.110
3.25 208.984 333.765 598.335 1271.993
3.O 230.859 3&8.39<+ &59.864 1401.704
3.75 253.235 403.795 722.714 153Lt-.073
..... Ci 27&.1i83 439.925 78&.810 1&68.950
1t.50 323.080 Slit. 210 918.481 1945.708
5.O 371.&43 590.9&3 11154.41& 2231.060
5.50 421.592 b&9.937 1194.227 2524.2513
6.00 472.7&3 75iJ. 917 1337.581 2824.&40
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ECESS PARTIAL HEAT CAPACITY OF HATER, J1EX,CALS/DEGK-KG H2O

TCCENT.)
MOLALITY 25.000 50.000 75.00D 10C.000 125.000 150.0JO 175.000 200.000------ ------ ------ ------ ------ ------ ------ ------

.J5 -.043 -.048 -.055 -.066 -.081 -.103 -.135 -.187

.10 -.121 -.1.31 -.148 -.174 -.213 -.268 -.352 -.486

.20 -.35[1 -.368 -.403 -.463 -.55& - .&93 -.902 -1.243

.3U -.66& -.&83 -.732 -.827 -.978 -1.20 7 -1.561 -2.142

.40 -1.0&2 -1.070 -1.128 -1.254 -1.4&& -1.793 -2.30" -3.147
.50 -1.534 -1.524 -1.584 -1.739 - 2. 011 -2.440 -3.118 -4.2"0
.&0 -2.(179 -2.043 -2.098 -2.278 - 2. &10 -3.144 -3.995 -5."11
.70 -2.695 -2.&22 -2.66& -2.8&7 -3.257 -3 .898 -4.930 -&.&51
.8u -3.378 -3.260 -3.287 -3.504 -3.951 -4 .7IJ1 -5.917 -7.955
.90 -4.126 -3.955 -3.957 -4.18& -4.&88 - 5. 547 -6.953 -9.316

1 .f; (j -1+.941 -It. 705 -4.675 -ft. 911 - 5.46& -6.435 -8.03ft -10.731
1.21) -6.752 -&.3&() -6.244 -&.480 -7.134 -8.324 -10.321 -13.70 '3
1.40 -8.795 -8.209 -7.978 -8.195 -8.938 -111.349 -12. 756 -16.861
1.&0 -11.u54 -10.237 -9.8&3 -11).041 -10.8&1 -12.493 -15.319 -20.1&&
1.80 -13.515 -12.430 -11.884 -12.001 -12.888 -14.739 -17.994 - 23.601+
2.G(j -1&.164 -14.773 -14.G25 -14.0&3 -15.005 -17.071+ -20.766 -27.160
2.2S -19.716 -17 . 8 91 -16.651 -16.1&1 -11.15& -20.093 -24.342 -31.141+
2.50 -23.515 -21.196 -19.819 -19.568 -20.599 -23.200 -28.017 -36.455
2.75 -27.53'; -24.&&1. -22.901 -22.1+59 -23.508 -26.369 -31.76& -41.267
3..)0 -31.734 -28.257 -2&.013 -25.409 -26.458 -29.575 -35.562 -46.154
3.25 -3&.102 -31.9&2 -29.309 -28.392 -29.424 -32.794 -39.382 -51.092
3.5C -4iJ.ou8 -35.749 -32.584 -31.386 -32.38" -36.0iJ3 -43.202 -56.055
3.75 -45.22& -39.593 -35.874 -34.3&4 -35.312 -39.178 -46.999 -61.022
4 .l' () -49.93iJ -43.4&9 -39.155 -37.304 -38.18& -1+2.296 -50.151 -65.910
1t.5L -59.493 -51.211 -45.590 -1+2.975 -43.681 -48.273 -58.031 -75.722
5.110 -69.095 -58.795 -51.697 -1+8.212 -/+8.&8& -53.7S7 -64.861 -85.138
5.50 -78.533 -&6.00& -57.286 -52.829 -53.021 -58.573 -11.092 -94.055
&. Ii -87.60'+ -72.&5& -62.1&8 -56. &1+5 -5&.511 -62.551 -76.538 -102.308

-------------------------------------------------------------------------------------------------------

EXCESS PARTIAL HEAT CAPACITY OF WATER, J1EX, CALS/DEG K-KG H2O

TCCENT.)
MOLALITY 225.uGJ 250.0au 275.QOO 300.000------ ------ ------ ------

.i::5 -.278 -.452 -.821 -1.7&8
.O -.723 -1.174 -2.135 -4.598
.2& -1.844 -2.990 -5.436 -11.692
.30 - 3.1&6 -5.123 -9.295 -19.960
.40 -4.&3& -7. It 81 -13.541 -29.025
.50 -6.22& -10.019 -18.090 -38.&90
.&0 -7.918 -12.707 -22.1:187 -48.858
.70 -9.702 -15.526 -27.897 -59.433
.80 -11.568 -18.4&2 -33.li95 -7/".3&5
.9(; -13.5U9 -21.505 - 38. 4&0 -81.&12

1.00 -15.519 -24.&44 -43.976 -93.140
1.20 -19.728 -31.184 -55.1+15 -11&.937
1.40 -24 .l& -38.035 -67.330 -11+1.595
1.&0 -28.789 -45.161i -79.661 -166.993
1.8(; -33.591 -52.527 -92.362 -193.043
2... ij -38.548 -&G.111 -105.394 -219.&73
2.25 -44.931 -&9.861 -122.HI) -253.688
2.50 -51.494 -79.875 -139.219 -288.1+25
2.75 -58.206 -9:1.119 -156.704 -323.809
3.00 - 65 . Q 41 -100.560 -174.515 -359.77/+
3.25 -71.911 -111.171 -192.615 -39&.263
3.5& -78.973 -121.924 -210.971 -433.229
3.75 -8&.022 -132.792 -229.553 -471i.626
4..0 -93.U96 -1/+3.753 -248.333 -508.415
4.511 -lu7.23u -16S.857 -286.379 -585.027
5.0G -1 21 . 20 3 -188.058 -324.911 -662.804
5.:;u -134.85J -21;).188 -3&3.74& -741.517
&.]!) -1It8.iJ13 -232.085 -402.714 -820.961
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EXCESS HEAT CAPACITY OF THE SOLUTE, J2EX, CALS/DEG K-KG H2O

T(CENT..
HPLALITY 25.000 50.000 75.tOO 100.000 125.[100 150.Ou0 175.000 200.000------ ------ ------ ------ ------ ------ ------ ------

.05 .132 .150 .176 .213 .265 .337 .1t1t3 .613

.10 .369 .414 .479 .574 .109 .900 1.182 1.634

.2D 1.-149 1.149 1.304 1.543 1.887 2.380 3.111 4.305

.30 1.955 2.104 2.354 2.153 3.341 4.192 5.413 7.545

.4i1 3.,)6;) 3.21t9 3.592 4.161 5.011t {) . 26 1 8.150 11.214

.50 4.350 ,+.566 4.998 5.741 &.875 8.548 11.094 15.23&

.£10 5.815 6.045 &.559 7.478 8.9i14 11.026 llt.271 19.5&3

.70 7.447 7.677 8.265 9.359 11.086 13.&77 17.658 24.161

.60 9. 21t0 9.455 10.108 11.316 13.410 16.468 21.234 29.004

.90 11.189 11.313 12.081 13.521 15.861 19.445 21t.986 34.012
1.eQ 13.289 13.1t26 llt.179 15.786 18.450 22.541 28.901 39.348
1.20 17.923 17.918 18.729 20.&58 23.9&2 29.114 37.180 50.411
1.40 23.112 22.697 23.720 25.950 29.900 3&.149 46.002 62.282
1.&0 28.824 28.333 29.120 31.621 36.225 1t3.6J2 55.311 14.108
1.80 35.035 34.191 34.900 37.657 1t2.901 51.1t33 65.060 87.691
2.d; 41.717 43.464 41.033 44.012 1t9.898 59.&06 75.201 101.119
2.ZS 5U . 696 48.826 49.157 52.372 59.050 70.256 86.398 118.684
2.50 60.327 57.731 57.H4 61.148 & 8 . 60 5 81 .335 102.092 136.83"
2.75 70.567 67.134 66.71t9 70.291t 78.515 92.791 116.230 155.562
3.00 81.371 7&.992 7&.128 79.761t 88.133 10 It . 574 130.760 174.601
3.25 92.69& 87.263 85.639 89.515 99.211t 11& .&36 l1t5.632 194.511
3.50 104.500 97.904 95.840 99.50& 109.916 126.940 160.796 214.623
3.75 116.743 108.875 106.091 109.697 120.798 141.435 176.213 235.094
,..:d! 129.383 120.136 116.551 120.0,.6 131.820 15,..085 191.635 255.876
1t.50 155.592 11+3.3&& 137.9It1+ 11+1.067 151+.12& 179.685 223.535 298.200
5. (I 163.106 167.282 159.710 162.2&3 176.529 205 .1+3/t 255.561 31+1.259
5.50 211.316 191.575 181.545 183.337 198.73/t 231.033 267.670 381+.138
&....0 21t0.:JG2 215.939 203.153 203.994 220.1+51 256.196 319.515 428.331-------------------------------------------------------------------------------------------------------

EXCESSHEAT CAPACITY OF THE SOLUTE, J2EX,CALS/DEG K-KG H2O

HCENT.'
HOLALITY 225.000 25iJ.Ouu 275.000 300.000------ ------ ------ ------. 5 .909 1.472 2.673 5.746

.1u 2.425 3.931 7.11+2 15.362

.20 6.384 10.3% 18.803 40.439

.30 11.176 18.1118 32.880 70.678

.40 16.592 2&.853 1+6.718 104.&50

.:;0 22.511 36.393 65.967 1Itl.591

.60 26.063 4&.6H 8/t.404 181.018

.70 35.597 57.1t19 103.875 222.59/t

.80 42.&15 &8.157 124.264 266.067

.90 5u.u66 30.575 145.483 311.2/t4
1.uG 57.7/t& 92.835 167.458 357.970
1.20 73.895 118.551 213.I+5/t 455.582
1.40 '::10.991 145.696 2&1.881 558.108
1.60 108.932 174.120 312.461 6&4.9&2
1.8G 127.638 203.&92 364.'::176 775.&6'3
2.J II 147.041 234.313 /t19.259 869.929
2.25 172.186 273.934 489.371 1037.220
2.!iO 198.3!1 31'+.920 561.779 1189.060
2.75 225.iJ90 357.150 636.285 1345.057
3.00 252.687 400.521i 712.72/t 1504.883
3.25 280.955 /t44.936 790.950 1668.256
3.50 309.831. 490.317 670.83& 1831+.933
3.75 339.257 536.587 952.267 2DOIt.699
4.UO 3&9.179 563.677 1035.143 2177.365
1t.50 43iJ.31jj 680.066 120/t.a&0 2530.735
5.00 1+92.64& 779.020 1379.327 2893.864
5.50 55&.41+2 880.125 1557.97/t 3265.168
6.uG 620.775 983.003 17/t0.295 3645.&00
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APPENDIX D

GRAPHICAL PLOTS OF THERMODYNAMIC QUANTITIES OF NaCl (aq) SOLUTIONS

The quantities tabulated in Appendix Care

presented in plots against the concentration for
isotherms from 100-300°C at 50° intervals plus

isotherms at 325 and 350°C. The terminology on

the graphs and in Table D-I is identical to that

listed in Appendix C for the tabulated quantities.
For each entry in Table D-I; the first entry

corresponds to the plotted values and the second

to the scaling factor.

Table D-I'

Scaling Factors for Plotted Quantities

PAGE

MOLES (NACL)/KGH20, 1 S2 - S02, 10-1 54

T(DEG C), 10-1 J, 10 - 3 55

CPOl, 1 47 Jl, 10-1 55

CP02, 10-1 47 J2, 10 - 3 56

GO(T) - GO (TR) , 10-5
-3

5648 GEX, 10

HO(T) - HO(TR), 10-3
-3 5748 GlEX, 10

SO(T) - SO(TR), 10-1
-3 5749 G2EX, 10

G(T,M) - GO(TR), 10-5
-4 5849 HEX, 10

H(T,M) - HO(TR), 10-4
-4 5850 HlEX, 10

S(T,M) - SO(TR), 10-2
-4 5950 H2EX, 10

CP(T), 10-2
-2 5951 STEX, 10

OSMOTIC, 1 51 SlEX, 10-1 60

GAMMA(NACL), 1
-2 6052 S2EX, 10

(L/M), 10-3 52 JEX, 10-3 61

-2 -3
61L1, 10 53 JlEX, 10

L2, 10-4
-3 6253 J2EX, 10

Sl - SOl, 1 54
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