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PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

THERMODYNAMIC PROPERTIES
OF THE COEXISTING PHASES AND
THERMOCHEMICAL PROPERTIES
OF THE NaCl COMPONENT IN
BOILING NaCl SOLUTIONS

By Joun L. Haas, Jr.

ABSTRACT

Preliminary steam tables that give the thermodynamic data for the co-
existing liquid and gas and that give the thermochemical data for the NaCl
component in the liquid for the system H:0-NaC! are given for liquid con-
centrations between 0 mol NaCl/kg H.0 and halite saturation at temperatures
between 80° and 325° C. The tables were calculated from parametric equa-
tion of state.

INTRODUCTION

The tables assembled present the thermochemical properties of
aqueous NaCl in the vapor-saturated liquid phase and the thermo-
dynamic properties of the coexisting liquid and gas phases for the
H,0-NaCl system as follows:

partial molal volume of NaCl in the liquid,

partial molal entropy of NaCl in the liquid,

partial molal enthalpy of NaCl in the liquid,

molal volume of the liquid,

molal entropy of the liquid,

difference between the molal entropy of the liquid and the
molal entropy of the gas,

molal entropy of the gas,

molal enthalpy of the liquid,

difference between the molal enthalpy of the liquid and the
molal enthalpy of the gas,

molal enthalpy of the gas,

B
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The data are tabulated for lHquid compositions mnoE..o.Bo__

NaCl/kg H.O to halite saturation at temperatures from 80° to
325° C. As an aid in using the tables, the vapor pressure and the
dengity of the liquid are also given. These tables complement the
steam tables prepared by Haas (1976} in which the physical
properties of the solutions and the thermochemical data for H.O
are tabulated. _ .

The tables presented here are preliminary. The functions upon
- which they are based represent a reasonably complete analysis of
the available data through 1971. Improvement can be made when
measurements and analysis are completed on the volumetric prop-
erties of vapor-saturated and vapor-absent liquid at high tempera-
tures and at eoncentrations of more than 30 wt percent NaCl. Be-
cause there is an immediate need for the contained data, they have
been made available in this preliminary form.

The tables are given as an aid in geochemical and engineering
studies related to the geothermal energy program of the United
States. Support for this work has come exclusively from the U.S.
Geological Survey’s geothermal research program.

UNITS, SYMBOLS, AND CONSTANTS

UNITS AND SYMBOLS IN TABLES AND TEXT

The chosen units in the tables for temperature, pressure, and
density are °C, bars, and g cm—*, respectively. These are the same
as those used in several widely referenced steam tables (Bain,
1964 ; Keenan and others, 1969). The partial molal and the molal
entropy, enthalpy, and volume are given as J mol-*K-3, J mol—?,
and em? mol—!, respectively, because these units are most used in
thermodynamic calculations. Both weight percent and molal (mol
NaCl/kg H.0) scales for units of sodium chloride concentration
are widely used in engineering and geochemical research. Both
scales are used here to achieve the maximum use of the tables.

The quantities, their symbols, and the associated E.:ﬁm used in
this text and in the tables are as H.o=o£m.

Quantity .m.u_az.m.b___ . [nits
activity . @ )
fitted parameter in the activity . B ke H.0/mol NaCl
coefficient function (eq 12) .
fitted parameter in the activity -C (kg H:0/mol NaCl)*

coefficient funection (eq 12) .
» J mol*K?

heat capacity at constant pressure C
density d g ecm™
dielectric constant for E:.m H.0 D
molal free energy G J mol*
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Quantity - Symbol Units
molal enthalpy H J mol*
equilibrium constant K o
mole fraction of NaCl N mol NaCl/ (mol NaCl4+mol H-0)
pressure » bars
generalized thermodynamic guantity Q
molar gas constant R J mol"K*
temperature t degrees Celsius, °C
T kelvins, K
molal volume 14 em™® mol™
molecular weight W gmol?
concentration of NaCl in the liquid - x mol NaCl/kg H.O (molal)
Debye-Hiickel limiting slope a (kg H-G/mol NaCl}*
fitted parameter in activity coeffi- fei {kg H.O/mol NaCl)*
cient function (eq 12) .
activity coefficient ¥ kg H.O0/mol NaCl
number of moles of ions per mole v moles Na* 4+ moles Cl° per
of NaCl in solution mole dissolved NaCl

In the text and the tables, the following superscripts are used:
Superseript
symbol .
G The superscripted quantity is an attribute of the gaseous
: phase.
L The superseripted nzmssg Hm an attribute of the liquid
. phase.
= (bar) The overscored quantity is a vmnsm_ molal quantity of the
component indicated by the subscript, in the solution.
0 The superscripted quantity is an attribute of the chemical
species in the standard state.
L2 The symbol is a generalized symbol representing the super-
. scripts G and L above. .

Connotation

In the text and ﬁrm.»mzmm, the following subscripts are used:

m.w%h“_.ﬂw" . Connotation

1 The subscripted quantity is a partial quantity  for the
component H:0.

2 The subscripted quantity is a partial quantity for the
component NaCl. .

0 The subscripted quantity is an mSE_ES of the pure sub-
stance H.0.

f The subscripted quantity is a measure of the difference in

the thermochemical property between the compound in
its standard state and its component elements in their
standard states.

FUNDAMENTAL CONSTANTS USED IN CALCULATIONS

The Committee on Data for Science and Technology (1973b) of
the International Council of Scientific Unions gives the molar gas
constant R as (8.31441 +0,00026) J mol—*K—,
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The Commission on Aftomic Weights (1972) gives the follow-
ing atomic weights:

H (1.0079+0.0001) g mol-*

0 (15.9994 +0.0003) g mol-?
Na  (22.98977 +0.00001) g mol—
Cl (85.453+0.001) g mol—*

From these atomic weights the molecular weights of the com-
ponents are:

H.0 W,= (18.01562+0.0005) g mol-?
NaCl W.=(58.4428+0.0010) g mol—*

EMPIRICAL CONSTANTS USED IN THE TEXT AND CALCULATIONS

The following list gives the constants for the equations pre-
sented in the text. The equation numbers and constants are as
follows:

Equation 9:
2£,=1.8955655 X102
g,=-1.944135
g.=—7.343150 <107
2= —9.938067 X10°

Equation 16:
B,=4.485T0x10-*
B,=214240x10—*
B,=-1.215682x10-°¢

Equation 17:
Co=4.86989 X103
C,=—6.65184%10-5
C,=1.69534 %107

Equation 18:
For temperatures at and below 100°C the constants are the
following:
Bo=0.980075
B:=0.707654 X102
B:=—2.97433x10-3

For temperatures above 100°C the constants are the following:
B.=1.64801
B.=~2,83246x10-3
B.=4.67896X10-°
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VAPOR PRESSURE AND DENSITY OF THE VAPOR-
SATURATED LIQUID PHASE

The functions for the vapor pressure and density were given in
Haas, 1976. They are not repeated here because there has been
no change., :

THERMOCHEMICAIL DATA FOR NaCl IN THE VAPOR-
SATURATED LIQUID PHASE

SYNOPSIS OF THE THEORETICAL APPROACH

An attribute of steam tables ig that differences in the energy
content between two states of matter can be calculated by simple
subtraction of the data in the tables. The ease in calculation re-
gults from all values in the tables being given as the energy dif-
ference between the state of the compound at temperature and
pressure and the reference temperature and reference pressure.

For H.O in the NaCl-H.O system such values were comparatively

easy to derive because the thermodynamics for the pure component
H.O had been established (Bain, 1964; Keenan and others, 1969).
It only remained to determine the appropriate departure that dis-
solved NaCl would cause relative to the pure H.O system.

For the NaCl component, no approach has been established.
First, a reference state must be chosen. In this set of tables, the
chosen reference state is the hypothetical ideal NaCl solution of
unit molality at the ice—liquid—vwvapor triple ﬁ_ogﬁ for pure H.O.

With the reference state established, calculation of energy dif-
ferences between any arbitrary temperature, pressure, and com-
position and the chosen reference state can be made. The approach
used here is as follows:

1. The partial molal volume of NaCl was obtained from a den-
sity—temperature—composition funetion for the vapor-
saturated NaCl liquid phase.

2. The partial molal free energy of NaCl in the hypothetical ideal
1-molal liquid as a function of temperature and pressure
was obtained.

3. The dependence of the partial molal free energy of NaCl with
composition at constant temperature and pressure was ob-
tained,

4. The dependence of the partial molal free energy of NaCl with

pressure at constant temperature and composition was ob-
tained.
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5. Then, using the relation

w__u — @ﬁlﬂb

+ ﬂm op
2T T
the partial molal entropy at temperature, pressure, and com-
position was calculated, .
6. The partial molal enthalpy of NaCl at temperature, pressure,
and composition was obtained from

H' =G +T?5: o (2)
Mmor of these steps is described in further detail in the follow-
:._m sections.

(1)

PARTIAL MOLAL <Or.cgn OF NaCl IN THE LIQUID

The partial molal volume of NaCl in the binary liquid system _

is given by equation 3.
— «\h )
VE=VE 4 (1-N) 2. : (cm® mol=?) (3)
w?s

where VI ig the S&:E..m of the liquid om:wmmidm a total of one mole.

of molecules. The term N” is the mole fraction of NaCl in the
liquid phase and is given by equation 4 in terms of z, the molality
of the solution. :
No-— % @
1000/W,+x .
W, is the molecular weight of H.O. The molal volume V* of an
z molal liquid of density d is given by equation 5.

1000+ W, :
Vi= ! o T AR (cm® mol—!) (5)

d 1000/W.+x

The partial molal volume of NaCl, 144 , was obtained by using’

equations 3 through 5, given here, the equations for density of
the liquid phase in the preceding report (Haas, 1976, equations 7
through 10), and standard analytical techniques.

Figure 1 shows the partial molal volume of NaCl in the liquid
at constant composition. The contour interval is 5 wt percent NaCl.

THE PARTIAL HSOF».F FREE ENERGY OF NaCl IN THE LIQUID

Figure 2 shows graphically the route which was taken through
temperature-pressure-composition space to obtain the partial
molal free energy at an arbitrary temperature, pressure, and com-

position (point D) from the reference state at 0.01° C (point A).

wt

o
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F16URE 1.—The partial melal volume of NaCl in the liquid phase for vapor-
saturated NaCl solutions from 0 wt percent to halite saturation between
80° and 325° C. The contour interval is 5§ wt percent NaCl. The stippled
zone was calculated by the extrapolation of the functions given in the text.

Steps 2, 3, and 4 in the synopsis above correspond to the segments
AB, BC, and CD on the figure.

Step 2 of the approach, given in the section entitled “Synopsis
of the theoretical approach,” involved the derivation of a partial

molal free energy function for aqueous NaCl, AG. (AB), in the
hypothetical ideal liquid solution of unit meolality, that is, in the
solute standard state, relative to the reference-state partial molal

free energy at the triple point where G, is defined to be 0.0 -
J mol-,' To accomplish.this, consider here the interrelations be-
tween free energy, temperature, pressure, entropy, enthalpy, heat
capacity, and partial molal velume. By using equations 1 and 2
and the relation between enthalpy and heat capacity, equations 6
through 8 were derived. _

1 Ag used in this report, the referenee state for a chemical species is an arhitrarily chosen
single point on the temperature, presasure, and composition scales which is taken as the
zero point for the energy scale. That is  the thermochemical parameters of free energy,
enthalpy, and entropy are defined to be zero at this point. In contrast, as used here {and
alsp as in many applications in anueocus chemistry), the standord state for a dissolved com-
pound in H:0 is taken as the hypothetical ideal liquid solution of unit molality at the
temperature and pressure of the vapor-saturated pure H:( liguid, In this standard state,
the partial molal free energy, enthelpy, and heat eapacity of the dissolved comnonnd is the
same as that for the infinitely dilute real solution. The advantage of a standard state .in
aqueous chemistry. is that it allows ecorrelations of properties as a function of composition
at constant temoerature and pressure, whereas a reference state is necessarv when correla-
tions or caleulations in temperature-pressure-composition space are being made.
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FiGure 2.—Temperature—pressure—concentration diagram for the wvapor-
liquid coexistence surface of the H.0—NaCl system between 80° and 325°
C. The surface is contoured both in temperature (50° intervals) and con-
centration (1-molal intervals). The concentration contours are truncated by
the focus of the three-phase coexistence liquid—vapor—halite at high con-
centrations. The blank vertical plane between 250° and 300° C represents
an arbitrary isotherm upon which lie the points B, C, and D and the heavy
solid lines connecting them. Steps 2, 3, and 4 of the chosen approach repre-
sent the temperature—pressure—composition paths AB, BC, and CD, re-
spectively, along which partial molal free energy .functions were sought.
The combination of these functions then gives the partial molal free energy
of NaCl at the arbitrary point D relative to the reference state at A, the
triple point of pure H.0.

W».Iﬂ.ufwm.“.llmw.ﬁ«.nm. . :ww
oT oT
H-77,. 9" _5,-72% 7
oT aT
= = O V. = G,
C,o-TV, 02 g2V O 5 OB _ 40 ®)
3T aT af o ST

Internal consistency demands that any free-energy function
must satisfy the above relations and the available data for the
hypothetical ideal 1-molal solution. The available data were
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evaluated, subject to the above constraints, by use of a com-
puterized algorithm described by Haas and Fisher (1976).

The data used in the evaluation are as follows, For the partial
molal volume of dissolved NaCl, the function given in the previous
section was used. Data for the relations between halite and dis-
solved NaCl and for dissolved NaCl, all in their standard states,
were taken from the following references:

. Number Tempera-
Reference Data type ovawwea{ qwam.“n
tione (°C)
Committee on Data for m“ Awwm.u.muﬁv 1 95

Science and Technology : .

(1973a). AGy, ¢ (298.15K) 1 25
Likke and Bromley (1973) -_ Cp. s 7 80-200
Criss and Cobble (1961) ___. AH‘[halite=NaCl(aq}] 13 0-95
Gardner and others (1969)_.. AH'[halite=NaCl(aq)] 3 114-200
Liu and Lindsay (1972) -_-. log K'[halite=NaCl(aq)] 10 765-300

Stull and Prophet (1971) -__ C,, S, (HrHus) [halite]  Tabulated data,
100° intervals,
25-727.

The partial molal free energy of the hypothetical ideal 1-molal
solution as a function of temperature is given by equation 9; the
constants are tabulated in the section entitled “Empirical con-
stants used in the text and the calculations.”

AGF(AB) =g, (T—TIn T-273.16+273.16 In 273.16)

-, (T%—273.16%)

—-9:(1/2T-1/2x273.16)

—9.(T—273.16) (J mol-1) (9)

The procedure of Haas and Fisher (1976) uses 25° C (298.15K)

as the reference temperature. Therefore, the free-energy function
has been corrected to reflect the shift in the reference temperature
to 0.01° C (273.16K) for use here.

Step 3 of the chosen approach for deriving the thermochemical
functions requires the deseription of the change in the free energy

with concentration, AGy (BC), at constant temperature and pres-
sure. This dependence is given by equations 10 and 11.

AG. (BC) =R T Ina, (10)
=v R T[In xXny] (11)
where R is the molar gas constant and . and y are the activity

and activity coefficient, respectively, for the dissolved NaCl at
point C relative to the standard state, the hypothetical ideal 1-
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molal solution, point B. Liu and Lindsay (1972) gave the follow-
ing equations for the temperature and concentration dependence
of In y at the vapor-saturation pressure for pure H.O.

In «u]HWIEwHMSM _ C(12)
(1+Bx*) 2 _

B, C, and g are second-order polynomials in temperature and o
is the Debye-Hiickel limiting slope:
_ 2.33752-10* "
a=1.17202 d,%| ———— . (13)
DT _ _
The term d, is the density of pure H.O and, for use in this calcula-
tion, d, is described by:
Aou.u.ogmqlH.mmowm.g|;|w.mw$H.Hch (gem—%) .
(14)
The ﬁmdd B is the n_mﬂmnﬁzn aoumﬁmﬁ mow pure H.O as given by
the Akerlsf equation:

brmwmm +233.76—0.9297 T+1.417- HoLms 8.292-10-7T°
! _ (15)
The functions for B, C, and 8 are, respectively, .
B=B,+Bt+B,t* (16)
C=C,+Cit+Cut? (17)
B=Ru+ Bt + But? (18)

The constants B;, C,, and 8; are given in the section entitled “Em-

pirical constants used in the text and calculations.”
Step 4 of the chosen approach for deriving the thermochemical
functions requires the description of the change in the partial

molal free energy with pressure, G, (CD), at constant tempera-
ture and composition. Basic thermodynamic principles state that
the pressure mmumzmmsam of free energy is:

oG=Vop - (19)
Therefore,

AG, (CD) 1?;9 dp ._ (20)

where p, and p are the vapor pressures of H.O and of the liquid
solution, respectively. The dependence of the partial molal velume
of dissolved NaCl with pressure in the vapor-absent liquid is un-

available, but the change in V; with pressure is small relative to
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the .3_“& ‘magnitude of this correction. .vawmwo%. by neglecting

the pressure dependence of V., equation 20 can be approximated
by _

AG; (CD) =V (9.—7) (21)

‘In summary, the partial molal free energy of aqueous NaCl at

an arbitrary temperature, pressure, and composition relative to

the reference state at 0.01°C is given by summing equations 9,
11, and 21. _

Gy =aGr (AB) +AGY (BC) +aAGY (CD) (I mol—?) (22)

Figure 3 shows the partial molal free energy of NaCl in the

liquid at constant composition. The contour interval is 5 wt per-
cent NaCl. _

" THE PARTIAL MOLAL ENTROPY OF NaCl IN THE LIQUID

The partial molal entropy at an arbitrary temperature, pres-
sure, and composition was calculated using equation 1:

L
5o g o )

oT aT
10.00 i T T =T

0.00

—10.00

|

P
=
=
=

IN KILOJOULES PER MOLE

—30.00

800 _ | | L | I
500 100.00 12500 150.00 17500 200.00 22500 250.00 27500 300.00 325.00

TEMPERATURE, IN DEGREES CELSIUS

FicURE 3.—The partial molal free energy of NaCl in the liguid phase of
vapor-saturated NaC! solutions from 0 wt percent {o halite saturation be-
tween B0 and 325° C. The contour interval is 5 wt percent NaCl. All con-
tours between b wt percent and halite saturation are systematic. Below the
5 wt percent contour, there is a reversal in the free-energy function so that
the partial molal free energy of aqueous NaCl at infinite dilution lies above
the partial molal free energies of NaCl at greater concentrations. For de-
tails, one is referred to the tables. The shaded zone at concentrations greater
than 30 wt percent and at temperatures greater than 300° C contains data
that were caleulated by the extrapelation of the functions given in the text.
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The term Gz /9T was obtained, analytically, from equation 22

above; the term ﬂw was obtained from equation 8; and the term
op/oT was calculated in the manner described in the section en-
titled “Enthalpy difference between the gas and the liquid at con-
stant liguid composition,” of the preceding report (Haas, 1976).
Figure 4 shows the partial molal entropy of NaCl in the liquid

phase at constant composition. The contour interval is 5 wt per-.

cent NaCl.

The surface depicted on figure 4 is complicated as can be seen
by the crossover of the concentration contours as temperature de-
creases. For details, the reader is referred to the appropriate
tables. The erratic behavior of the contours near 110° C is due to
the use of two séts of constants to fit the empirical term 2 in the
activity coefficient equation (eq 12). This will be discussed fur-
ther in the section “Recommendations for research.”

THE PARTIAL MOLAL ENTHALPY OF NaCl IN THE LIQUID

The partial molal enthalpy of NaCl was calculated from equa-
tion 2 using the previously computed entropy and free energy:

100.00

8
=4

=
=
(=]

—50.00
—100.00}

— 150,00

-~ 200.00 ! l i | ! | ! | 4
7500 10000 125.00 150.00 17500 20000 22500 25000 27500 30000 325.00
TEMPERATURE, IN DEGREES CELSIUS

PARTIAL MOLAL ENTROPY, IN JOULES PER MOLE KELVIN

FIGURE 4.—The partial molal entropy of NaCl in the liquid for vapor-saturated
NaCl solutions from 0 wt percent to halite saturation between 80° and
325° C. The contour interval is 5 wt percent NaCl. The inflection near
110° C is due to the use of two sets of constants to describe the fitted con-
stant 8 in the activity coefficient equation. The surface is complex. Most
of the change in the partial molal entropy with change in composition oc-
curs between 0 and 5 wt percent. For details, the reader is referred to the
tables.
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HE=GI+TS: . (2)
Figure 5 shows the partial molal enthalpy of NaCl in the liquid

‘phase at constant composition. The contour interval is 5 wt per-

cent NaCl. The erratic behavior in the contours near 110°C are
due to the use of two sets of constants to fit the empirical term
B in the activity coefficient equation (eq 12). Thiz will be dis-
cussed further in the section “Recommendations for research.”

il

PARTIAL .EOF»F THERMOCHEMICAL PROPERTIES OF
NaCl IN THE GAS PHASE

The available experimental data for the concentration of NaCl

_in the gas phase do not permit the estimation of the partial molal

quantities of NaCl in the gas phase.

T T T T T 1 I
60

f

40

Halite saturation

PARTIAL MOLAL ENTHALPY, IN KILOJOULES PER MOLE

ﬁ
|

1 1 1 ! L | i 1 ]
75 00 125 150 175 200 225 250 275 300 325
TEMPERATURE, IN DEGREES CELSIUS

FIcURE 5.—The partial molal enthalpy of NaCl in the liquid for vapor-satu-
rated NaCl solutions from 0 wt percent to halite saturation between 80°
and 325° C. The contour interval is 5§ wt percent NaCl. The inflection near
110° C is due to the use of two sets of constants to describe the fitted con-
stant £ in the activity coefficient equation. The shaded area contains data
that were calculated by the extrapolation-of the functions given in the
text. .
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THERMODYNAMIC DATA FOR THE PHASES IN THE
H,0-NaCl SYSTEM

The molal properties of the liquid and gas phases in the H,O-
NaCl system can be calculated readily from the thermochemical
data for NaCl that were formulated here, and for H.O that were
given in the preceding report (Haas, 1976). The formulation is
identical for all molal quantities:

| Q=(1-N*)Q.+N°Q; (23)
where @ is the quantity of interest (volume, entropy, enthalpy)
and N* is the mole fraction of NaCl in phase &, In the liquid
. phase, the mole fraction of NaCl was calculated from the con-
centration by using equation 4. In the gas phase, the available data

28.00 — —

2700

., 26.00

25.00

2400

2300

) Halite
mm 0 saturation

2100

MOLAL VbLUME IN CUBIC CENTIMETRES PER MOLE

20.00

19.00F

18.00 1 |- | | (- | | J |
7500 100.00 12500 15000 17500 20000 22500 25000 27500 300.00 325.00
TEMPERATURE, IN DEGREES CELSIUS

FicURE 6.—The molal volume of liquid solutions in the H.0-NaCl system from
0 wt percent NaCl to halite saturation between 80° and 325° C. The con-
tour interval is 5 wi percent NaCl. As is obvious from the crossing of
contours, the surface is complex, For details, the reader is H.mmmz.mm to the
nmEmm .
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do not permit the estimation of the mole fraction of NaCl with
any precision. However, the mole fraction of NaCl in the gas is
small, being less than or equal to 10-° in most of the tempera-
w:umf@ummm:wm‘noﬂvom&o: space covered in this report. There-

fore, the quantity N QY was neglected, and the thermodynamic
properties of the gas were assumed to be the same as the ther-
mochemical properties of pure H,O at the temperature and pres-
sure of the solution.

Figure 6 shows the molal volume of the liquid phase. The con-

tour interval is 5 wt percent NaCl.

Figures 7 and 8 show the molar entropy and the gas at com-

position of NaCl in the liguid. The contour interval is 5 wt per-
cent NaCl contained in the liquid phase.
RECOMMENDATIONS FOR RESEARCH

In the preparation of these preliminary steam tables, several
areas where one-can improve the precision and accuracy were

14000

120.00

100.00

(=]
=
=
(=3

Liquid 4+ Gas

= o
=] =]
= =
= =3

[t
=
=
(=]

MOLAL ENTROPY, IN JOULES PER MOLE KELVIN

0.0 - : : : : —
7500 10000 12500 150.00 17500 20000 22500 25000 27500 30000 325.00
TEMPERATURE, IN DEGREES CELSIUS

FIGURE 7.—The molal entropy of the gas and the liquid phases in the H.O-
NaCl system from ¢ wt percent Nall to halite saturation in the liquid
phase between 80° and 325° C. The contour interval is 5 wt percent NaCl
in the liguid. The shaded area contains data that were calculated by the
extrapolation of functions given in the text. The bunching of the contours
between 300° and 325° C is most probably due to an artifact in the equa-
tions which is exaggerated when the partial molal entropy of agqueous NaCl
is calculated.
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60 T T T T T T T T T
Gas

50 Halite_saturation

40 -
Liquid + Gas
30

20—

10+

MOLAL ENTHALPY, IN KILDJOULES PER MOLE

L ]
75 100 125 150 175 200 225 250 275 300 325
TEMPERATURE, IN DEGREES CELSIUS

FigURE 8.—The molal enthalpy of the gas and the liquid phases in the H.O-
NaCl system from 0 wt percent to halite saturation in the liquid phase be-
tween 80° and 325° C. The contour interval is 5 wt percent NaCl in the
liquid phase. The shaded area contains data that were calculated by the
extrapolation of functions given in the text. The bunching of the contours
between 300° and 325° C is most probably due to an artifact in the equa-
tions which is exaggerated when the partial molal enthalpy of agqueous NaCl
is calculated.

noted. The most obvious place for improvement is the description
of In vy, the activity coefficient for aqueous NaCl. Use of several
equations to describe 8 in the activity coefficient function (eq 12)
is acceptable as long as the derivative is not needed. However, this
was not the situation in these steam tables where entropy is cal--
culated from equation 1:

I F i (1)

oT oT

The term w@.w /9T was obtained from equation 22 as follows:

L
9C: _ 2 \G*(AB) +-2—aGF (BC)+—2—aG8 (CD) (24)
°oT 2T oT oT
The taking of the partial derivative for the first term is ther-

modynamically sound, because AGy (AB) was evaluated using
equilibrium constants, entropies, heats of solution, heat capacities,
and partial molal volumes. Whereas the function is empirical, the
function ‘and its partial deri ﬁ:éﬁ are noszm_“ms_“ with thermo-
dynamic theory.
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Not so for the second term 3aGr (BC) /2T, When Liu and Lind-
say (1972) evaluated the osmotic ceefficient and activity coeffi-
cient data, no constraints were imposed except that the Debye-
Hiickel limiting slope be obeyed. An improved evaluation of In v
using the available heats of solution of halite and the heat capaci-
ties of aqueous NaCl would eliminate the obvious discordance in
the data at about 110°C as shown on figures 4 and 5.

The other problem is the density and therefore the partial molal
volumes of H,0 and NaCl, The available experimental data for
the H,0—NaCl system at temperatures above 100°C are poor.
Apart from imprecise experimental methods, most experimental
techniques involved the use of equipment that was corroded by
the brine. The reported densities included the effects of dissolved
H. and metal ions. Improvement in this area entails the remeasure-
ment of densities in the H,0—NaCl system with an experimental
design that is both highly accurate and free from corrosion.

TABLES FOR NaCl SOLUTIONS

Tables 1 through 28 give the temperature, pressure, and the
density of the liquid at constant composition and 5° intervals be-
tween 80° C (or at the 5° interval just above halite saturation) and
325° C. The partial molal quantities of volume, entropy, and
“enthalpy for NaCl in the liquid are given. The third part of the
tables gives the molar volume of the liquid and the molar entropy
and molar enthalpy of the liguid and the gas that coexists with
the liquid.

Tables 3, 6, 10, 13, 17, 21, and 26 give data at 5, 10, 15, 20, 25,
30, and 35 wt percent NaCl, respectively. The other tables give
the data at intervals of 0.5 mol NaCl/kg H.O (molal).

Tables 29 and 30 give the same data but at the given concentra-
tion on the halite saturation equilibrium between 80° and 325° C.
Table 29 is in concentration units of wt percent NaCl and table 30
is mol NaCl/kg H.O,

The tables were calculated by using the functions that are given
in the preceding section. The data contained in parentheses were
calculated by extrapolation of the functions beyond their range.

A detailed analysis of the accuracy and precision of the tabu-
lated data is not possible in this preliminary report. Haas (1976)
discussed the accuracy of the vapor pressure, density, and volume
data for the liquid and the gas and of the partial molal quantities
for H.O(H,, §,, and V,) in the liquid and the gas. In preparing
this report, the following additional equations have been used:
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Eguation : Property Source

(9 AG-(AB) This report.
- {12) Invy - Liu and Lindsay Aqumv

Assuming that the JANAT data for halite (NaCl[e]) are with-

out error (?), the maximum error in AG: (AB) is 200 J mol-1,
For the activity coefficient equation, Liu and Lindsay (1972) gave
no estimate of either the accuracy or precision. However, an anal-
ysis of the graphical data which they supplied indicates that the
maximum error in the activity coefficients is less than 0.003.

Even having this msmowgmﬁcs. an estimate of the error in the

partial molal quantities for NaCl in the liquid :\f mf and wwu
cannot be made because these properties were calculated in part
by the partial differentiation of equations 9 and 12, above, as well
as other equations cited by Haas (1976).

In the tables, data are given that have as many as six digits.
This is particularly true for data for entropy and enthalpy where
most of the value represents the relative difference in the property
between T and 0.01°C and only a minor part of the value is due to
change in concentration. The number of digits reported in the
tables is governed by the need to have a reasonable resolution in
the property when small changes in concentration or temperature
are considered.
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TABLES 1-30




MNaCl concentration:

0.0000 mol/kg HO

0.00 wt percent

0.000 mol percent

130,
115,

“p ab L g iy vk st 45 ¢ a® aH H®
{bara} {e cm'aj (cmamol-l] [h) mol-‘-K-&] {J mo].d] {cm? mol_)} (J mol™} h‘.-ll (I mol l}
Q.uth 9,972 17.91 -21,806 ~6B50, | 18,54 19,296 117.81% 137,110 6017. 41606, LIG24,
0.578 0,969 17.61 =22,754 -6987, 18,60 20,356 115.534 135,890 6395, L1378, L7773,
0.791° 0.955% 17.29 =23.737 =7342, 18,66 21.405 113,307 136,212 B7TS. L114E. E7921,
0,845 0.962 16,94 -24,762 =T7T16, 18,73 22,443 111,131 133,574 7153, 40913, LBOGE,
1.013 0,958 1G.58 -25,836 -811&, 18,80 23,469 109,006 132,475 7533, 40676, 48209,
1.208 0,955 16.19 -26.960 -853§8, 18,87 24,480 106,931 131,511 7914, LOy36, EB3LT.
1.433 6,951 15.78 -28,157 -8991, 18.94 25.479 104,901 130,381 8294, 401%3. LBLBT.
1.091 0,947 15,30 =29.410 =476 19.02 26,467 - 102,915 129,382 8676, 39947, LRE22,
1.1785 0,953 1u.87 =30.7u5 -909495, 19,10 27.444 100,971 128,414 9058, 39697, L8754,
2,321 0.939 14,38 -32,151 =10551. 19.14% 28.409 99,065 127,474 3441, 39443, L3as3,
2,701 1,935 13,86 =33.0350 -111.,5, 19,27 29,365 97.1%6 126,561 9824, 391385. 49005,
3.131 0,931 13.31 -35,204 -11781, 19.36 39,311 95.362 125,674 10209, 38922, L9131,
3.614 D.926 12.72 -36.859 -12L60. 14,45 31,248 43,561 124,809 10595, 3B655, 49249,
4,155 4.922 12,11 -38.632 -13184, 19.55 32,177 91.731 123,967 10982, T3B382, L9364,
4,760 0,917 11.45 -40,438 =13955. 19.65 33,097 90,089 - 123,146 11370, 38104, L9474,
S.433 0.912 10.76 -42.357 =1L776. 19.75 34,009 58.33b 122,345 117549. 37BZL. L9580,
G.180 0,207 19,03 -4k, 392 ~15R47., 19.85 -53L,914 46,648 121,561 12150. 37531, 49682,
7.008 3.902 9,25 -46.5186 -16572. 19,96 35.2811 84,984 120,795 12543, 37236, 43779,
7.920 0,897 8.43 -L4E.734 ~17550. 20.08 36,703 83.342 120,045 12938, 36933, LIE71.
8,925 0.892 7.56 -51,064 -18586. 20.19% 37.587 81,722 119,310 13334, 36624, 49958,
10,027 0,887 G.bU =53.492 =1%679. 20.31 3B.Le6 BG.122 118,588 13732, 36307, 50040,
11.234 g,882 5.66 =56.024 ~20832, 20 . b4 38,350 7B.539- 117,879 16133, 35943, 50116,
12,552 0,876 4,62 -58,602 ~22047. 20.56 50,208 76,974 117,182 14536, 35651, 50186,
13,589 0,270 3.512 -G1.408 «23325. J20.70 41.072 75,42 116,496 14951, 35310, 50250,
- - ~.
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na, 15,551
205, 17,245
210, -1%9,080
215, 21,063
220, 23,201
225, 25,504
230, 27.979
235, 30,635
250. 33,480
5, 36.524
250, - 39,7706
255, L3245
260, LG, 40
2065, .3, 872
270, 55.051
275. 59,L4&7
250, B4, 192 .
285, 69,175
290. Th.oLb3
235, 40,025
300, 85,4917

305, ¢ 92.136)
310. ( 8,547}
315, (145.012)
320. (112,899)
325, (120,571)

" 0.865

0.859
0.853
0,847
D.8LQ
0.834
0.827
0.821
0.814
0.807

D.799
n.792
0.78h
0.776
0.768
0,759
0.751
0.742
0.732
6,723

0.712
g.702
0.691

- D.BTS

f.667

0,654

- 2.35

1,10
-0.22
-1,6L
“=3.14
-4.75
~6.47
-£.32
-10,29
-12.42

-14.70
-17.16
-12.83
-22.71
-25.84
-29.24
-32.96
-37.03
-41.51
-4G.L0

-51.95
-58.07
-64.93
-72.69
-81.53
-91.68

-G4.202
-67.227
-70.308
=73.490
-76.799
-£0.221
-83.752
-87.425
-91,212
-95.126

=949.172
-103.352
-107.672
=112.138
-116.756
-121.5%4
=126.483
-131.613
-136.938
=182.476

=148, 247
(-154.278)
{=160.601}
(-167.200)
(-174.307)
(-181.816)

-24663.,
26078,
-27557.
~29106.
-30728.
-32425,
-34200,
-36056L.
=37990,
-40012,

-42123,
-4u326,

. =LBB25,

=4a026.
-51533,
-54152.

- ~5E892.

-58700.
-62766,
-65323.

-692L6.
=72752.}

-7C4BL.)

-80411.}
~84630.)
-891649, }

40,83
20,98
21.13
21.28
21,44
21.60
21,78
21.95
22,14
22,3y

22.5%
22,75
22.98
23,21
25, uhk
23.7%
24,00
24,29
24,60
24,93

25,28
25%.67
26,08
i6.52
27.01

27.54

41,931
42,786
43,637
WL, 485
45,330
46.172
57,011
7,868
LE.GEL
49,518

50,352
51,184
52,01k
52,849
53,6482
5L, 516
55,352
56.189
57.030
§7.87L

58,722
59.576)
6O, L3F)
61.30L)
£7.181)
63,070}

i~

73.888
72,3686
70.554
69,354
67.862
66.378
G4.900
63.428
61.959
60,492

59.027
57.560
56.092
54.620
53.142
51.658
50.165
L8.661
L7, 145
45.615

Ly, 067

42,5917 (102.077)
(101,350)
39,303) (100.607)
37.664) ( 99.8LG)
35.995) { 99,066}

40.91b)

115.819
115,152
114,492
113,839
113.192

112,550

111.511
111.276
110,643
110,011

109,378
108,744
108,108
107. 4639
106,824
106.178
105.516
194,851
105,175
103.488

102,790

Note.—Data contained in parentheses were calculated by extrapolation of the functions beyond their range.

——— i,

15348,
15758,
16171,
16587.
17006,
17429,
17854,
18284,
18717.

-19153.

19595.
20040.
20490,
20945,
21405,
71871,
22362,
22820.
23304,
23795,

254294,

26801.)
25318,)
25844 )
26382.)
26932.)

34960,
3L602.
ILZ3E,
33855,
33466,
33066.
32655,
32231,
31784,
31344,

30880.
30400.
293905.
29394,
28864,
28316,
27743,
271E0.
26550,
25916.

25257.
24572.)
23853.)

23116.)

22341.)
21531.1}

50309,

30360,

50405,
50642,
50473,
50495,
50509.
50514,
50511,
530857,

50474,
SQuuD,
50395,
50339,
50269,
50187,
50051,
L3980,
L9854,
49711,

49551,

L9373.)
49177.2
48860.)
48723.)
hBub3, )
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-ule 2. NaC)l concentration: 0.5000 mol/kg H'=0 2.84 wt percent 0,893 mal percent
L -
¢ p O o gk B vk sk 45 sG uh 4 H u®
- - - -1 __ -1 -1

‘o fbare) (gem™} (em’mol™Tmol K™} (Imal™Y)  (em’ mol™h 7 mel " K™Y {7 mol™")

80, 0,465 0,991 19,60 ~1.021 -5853. 18,54 19.232 118,028 137,260 5903, 41723, LTI626G.
RS, 0.568 G.988 19,41 =-1,352 ~5581. 18,60 20,277 115,763 13G.041 6275, 41501, L7776,
14a., 0,689 0.985 19,21 =1,603 -B114, 18,66 21.311 113,552 134,863 GELE. L1276, L7924,
us, 0,832 0,981 18.99 -2,048 «56255, 18.72 22.335 111,392 133.726 7022, b1048, LBoOyO,
100, 0,996 D.978 18.76 =2.423 -6L0DG6. 18.79 23,348 109,279 132.627 7358, L081s. LEZ1%,
105, 1.187 0.97. 18.51 -2.822 -6567, 18,86 24,3402 107,223 131.565 7171, L0583, 68354,
114. 1.L08 7.971 12,24 =3,249 =G7ul., 12.93 25,326 105,210 130,536 8146, LO3L7, L3493,
115. 1.G662 0.%67 17.95 -1.259 -5999, 19,049 26,320 103,219 129.539 8530, Looss, LEE29.
120. 1.451 4,963 17.65 -2.032 -6314, 19.08 271,278 101,294 128.572 4905, 39857, w8762,
125. 2,241 n.959 17.32 -2.865 -BBESE. 19.1¢ 28,225 99,408 127,634 9280, 39611. 438491,
139, 2,655 n.955 16.97 -5.759 =708, 19.24 29,162 Y7.561 126,722 9655, Ig3g2. 49018,
135. 3.077 0.4951 16.64 -4 ,718 7431, 12,33 30,088 95,748 125.836 106352, 3%109. L3141,
iLo. 5.552 D.ay7? 16.21 =5.742 -7BGL., 19.41 31,004 93.970 124,974 10409, I8B52. L9260,
145, 4, 0R4 0,942 15.719 -6.83%4 -8334, 17,519 31.911 92,223 124,134 10787. IBS39, L9376,
150. 4 67T d.938 15,34 =7.%493 -B337, 12,60 32,308 48, 506 123,315 11165, 38322, 49438,
155. 5.341 0.033 14. 86 -0,221 =-9375, 19,69 33.06497 BE.818 122,515 11545, 38050, 495985,
160, 6,076 b.928 14.36 -10.517 =-0350, 19,790 34,579 7,156 121,735 11926. 37773, 49698,
1G5. G.E8Y 0,924 13.81 ~11.880 -10560. 19,89 35,452 85,519 120,972 123048, 37L89. 49797,
170, 7.786 0.919 13.24 -13.310 =11207. 20,00 36.318 83,706 120,224 12691, 37200, 49891,
175, 8,713 0.914 12.62 -16.804 -11891, 0,11 37.1717 32.315 119,492 13075, 36904, 43930, |
130, 9,857 0,909 11.97 =16.3060 -12611. 20,22 38.029 20.740 118.773° 13462, 3pG02. 50064,
185, 11,044 0.904 11,27 -17.9717 -13367, 20.3h 38,8786 79.19z2 118,068 13849, 36293, 50142,
140, 12.340 0.298 10,53 -19.649 -14157. 20,40 39.716 77.659 117.37% 14239, 35976, 53215,
145, 13,752 0.893 2.7 -21.37L -149381. 40,551 76.141 116,693 14631, 35651, 50282,

20.58
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200, 15,287
205. 16,953
210, 18.756
215, 20.705
220, 22.808
225. 25.071
730, 27.50k
235, 30.114
240, 32.911
285, 35,902
250, 39.09%
255, 42,507
260,  45.138
265. 50.002
270, 5L _108
275, 5E.466
280, 63.088
285, §7.983
290, 73.163
295. 78.660
300, 84,426

305. { 90.533)
310, { 95.974)
315, {103.763)
320, (110.914)
325. (I118.k44)

0.887

3.89

7.98
7.02
5.98
4.88
3.69
2.ut
1,65
~0.53
-2,01

-3.72
=5.57
-7.57
-9.74
-12.10
-14.68
-17.u49
-20.57
-23.06
-27.70

-31,.85
-36.47
-41.65
=47.47
-54.08
~61.64

~23.147
-24.963
-26.815
-28.695
-30.597
-32.509
34,4622
-36.323
-38,197
-50.028

=41.797
-43.482
-45.056
-46,4171
47,751
-48.79%
=-49,571
=50.024
-50.08y
-49.665

-48.667
=46.964)
-4 .402)
=40.792)
~35.834)
-29.408)

o~~~

~15837,
-16723,
-17636.
-1857k,
-18532,
=20507.
=214593,
-22483,
-23472,
-2L449,

=25404,
-26327.
-27201,
-28012,
-28737.
-29354.
=29834,
=301L1.
=30235.
-30064L,

-29565.

286635, )
-27281.)
~25201,)
-22852.)
~18704.)

20,71
20,84
20,98

21,12

21.27
21.42
21.58
21.74
21,91
22,09

22.27
22,47
22,67
22.83
23,10
23.34
23.58
23.84
4,11
4.4l

.72
25.0%
25.u40
25.79
26.20
2G6.66

41,381
52,206
L3.027
43, 8ub
L4, 657
L5.467
46.275
47,080
L7.883
L&, 6RS

49,435
50,286
51,087
51,888
52,691
S3.4L97

56,762

57.596

58,4410
59,299)
60.173)
G1.067)
61,985)

e e

74,639
73.151
71.675
0,211
E&.756
E7.310
ES.871
B4, 438
£3,009
61,583

60,158
58.73h
51.307
35,877
LT LY
52.9949

L7.111

L5,59R

LI 3 ]
42,499)
40,905)
39,276)
37.606)

116,020
115.357
lin_.702
114,055
113,413
112,737
112.145
111,517
110,882
110,268

109.644
109.020
108,394
107 . 765
107.133
106 . 456
105,852
105,202
104,542
N3.B7Y

105,194
(162.503)
(101,798)
(101.078)
(100.353)
{ 93.591)

Note.—Data contained in parentheses were calculated by extrapolation of the functiona beyond their range.

15024,
15420,
15818,
16219,
16622,
17028,
17437,
17849,
18265,
18685,

19109,
18537.
18970,
0L0T.,
20851.
21300,
21756,
22219,
22630,
23169,

2365%,

24160,)
246740, )
25203,)
25748.)
26315.)

35319,
36927,
34627,
34268,
33898,
33519,
33128,
32726,
32311.
31884,

3ILLT,
30987,
30517,
30030,
29525,
29003,
28460,
27897,
27311,
26701.

26065,

25401,)
24706, )
235878.)
23213.}
22007,

50343,
50307,
50LLS5,
50486,
50520,
30546,
50565,
50575,
50576,
50569.

50552,
50524,
50486,
50437,
50376,
50303.
50216,
50116,
50001,
40871,

43724,

49561.)
59380.)
49180.1}
48961.)
LET22.)
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Table 1 NaCl concentration: 0.9006 niol /kg Hgo ‘ 5.00 wt percent 1.597 mol percent
. L =L =L =L L L G L

t d v 5 G

_ LA . RAN s, A . av ) s as‘l ; 5© H s H "
[)+1] {bars) {gem )  {em mel ) (Tmol K7} (Jmol™) {en” mol '} (F mol” K ) 8 mold]

80, 0.459 1,006 20.17 -10.,3%05 =5837. 18.55 19.044 118,339 137,382 581€. L1812, L7628
85, 0.560 1.003 20.02 -10.462 -5905, 18.61 20,080 1le,083 136,163 G1B4, 41594, LITTS,
90, 0.679 1.000 19.8E6 -10.621 -5975, 1B.67 21,105 113,881 134,986 6554, 41372, 47327
a5, 0.812 0.59%¢6 15.69 -1D.788 -GOLE, 18.73 22,120 111,730 133,350 (3%, 41147, LEOT?E, .
100, 0.982 0.993 14,50 -10,5867 -5128. 18,79 23,124 . 109.628 132,752 7298, 40919, BBZIT.
105, 1,171 0,989 19.30 -11.161 -6214, 18. 8¢ 24,110 107,580 131.630 7668, 40690, LE3SE.
110, 1,388 0,986 19.08 -11.372 -6308. 18,93 25.085 105.577 130,662 8039, L0uss, LE49T.
115, 1.638 0,982 13.R5 -8,381 -5186. 19.00 26,100 103,566 129,666 8431, 40203, LEG3L
120, 1.924 0,978 18.60 =3.004 =544, 13.07 27.0LE 101,658 128,701 EE8OL. 39967. LETET.
125 2.249 0.97%4 18.33 -9,683 ~5727. 19.15 27.981 99,783 127.76% L8171, 3ar27. LABgE,
130, 2,618 0.970 18,04 =-10.41% -6038, 19,23 18.5904 97.949 126,853 9541, FOuEL. L9025,
135. 3.03%% 0.966 17.73 ~11.215 -6377. 19,31 13817 96,152 125,969 99132, 39237. LS1LE,
1u0, 3.502 0.962 17.40 -12.072 =6745., 19,40 30.71% a4.389 125,108 10283, 38986, 49269,
145, L.D27 0.958 17.05 -12.991 -7144, 19,48 31.011 92,658 124,370 10655, 33731, LEIEE.
150, L.BL3Z 0,953 16.67 -13.6873 -7575. 19,57 32,500 ap. 958 123,452 11027, 38L72. L3499,
155, 5.266 0,949 16.27 -15,018 -80%7, 19.G6 33.308 29,237 122,005 1100, 38207, L9607,
160, 5.991 0,944 15,84 ~16.12% -8533, 10.76 34,234 a7.643 121,47€ 11774, 37938, 45712,
165, 6.792 .94l 15.38 -17.292 -9061. 19,86 35.091 46,024 121,115 1214R8, 37663, L3g12.
i70. 7.677 0.935 14,88 -18.520 -9622. 19.96 35,4940 B4 _n30 120.370 12524, 37383, 49907,
175, £.651 0,950 14.36 -19_804 -10215, 20,08 36,782 82,858 119,641 1290%. 37097. 49997,
1380, 9,719 0,925 13,79 =21,144 =10840, 20,17 37.517 31,308 118,925 132749, 36804, 50083,
185, 10,889 0,920 13,19 -22.534 -11495, 20,28 38,445 79.777 118,223 13658, 36505, 50163,
190 12,167 0.915 12,55 ~23.972 -12181. 20,39 39,267 78.265 117,533 1u039, 36199, 50238,
195, 13,559 0,910 11,86 -25.452 -12894, 20.51 40,084 76,710 116,854 tanz2, 35885, 50307,
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8.  15.073

205, 16,715
210, 18,4493
215. 20,415
220, 22487
225, 24,718
250, 27,116
235, 29.689
2.0, 32,456
245, 35,395
250, .38.544
255, 51.9204
260. 45,4383
265, 43.290
270, 53.336
275, 57.631
280. 62,184
285, 67.007
230, 72.110
295, 77.505
300. 83,203

305. ( 89.218)
310, { 95.561)
315, (102.245)
320, (103,286)
325, (116.697)

11.13
10.3%
9.49
8.5%
7.62
6.58
5,46
4,25
2.05
1.55

0,03
-1.60
-3.38
-5.31
-7.41
-9,69

-12.20
-14,84
~17.96
-21,29

-24.98
-29,09
-33,.68
-538.85
=44.70
~51.36

{
{
(

-26.969
-28.516
~30.086
=31.670
-33.259
-34.840
~36.402
-37.928
=39.403
=40, 806

=Lz, 114
-43.302
=44 338
-45,187
-h5,807
-i6, 148
=LG,153
“45.751
=44 860
=43.378

-41,184

-38,130)
-34.030)
-28.658)
-21.728}
-12.877)

-138632,
-14398,
-15175.
-15973.
=-16781,
-17595,
~18409.
~19214,
=20002,
~20763.

21483,
~22148.
=~227ul,
~23242.
-23627.
-23865.
=23924,
~23761,
~23326,
-22557.

-21381.
~19705.)
=~17415.)
~14367.)
~10381.}
-5229.)

20,63
20.76

e

50,890
41.700
42.501
43.298
4,092
44, BE?
45,664
46,455
57,238
4g.021

LE,80%
49.58€
50.370
S1.157
S1.4946
s2.700
53.539%
54,346
55.162
55.989

S6.831

57.690)
58.570}
S3.47E)
G0.414)

51,3923

o~

48,197

nE,691
45.157)
43.58M)
51,983)
40,330)
38,622)

116.185
115.526
114,875
114.231
11%,.595%
112,963
112,337
111,715
111,085
110.478

109.861
109.345
108.627
108.007
107,385
106,758
106.126
105.L487
104,841
104,186

103,522
(102,847)
(102,159)
(101.459)
(100.744)
(100.014)

Norte,—Data contained in pareptheses were celculated by extrapolation of the functions beyond their range.

1480€6,
15192, .
15580,
15971,
16304,
16760.
17159,
17561,
174967,
18376,

18790,
19208,
18631,
20060.
20u96.
20938,
21388.
21847,
22315.
22795,

23288,
23796.)
26322.)
24868, )
25439;)
26039.}

35564,
35235,
34897,
34550,
345194,
33828.
33451,
35063,
32663,
32250,

31824,
31384,
30928,
304%6.
29966,
29457,
284929,
28378,
27803,
27203,

26574,

25914.)
25220.)
ZL4BBR .}
23712.)
22888.}

o

50370,
50427,
50478,
50522,
30555,
50588,
50610,
50624,
50029,
50626,

50614,
50592,
50559,
50516,
50402,
50385,
50316,
50224,
50119,

L9595,

L9862,

89711,
495L2.)
49356.)
L9152.)
L3328.)
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Table 4. NaCl concentration: 1.0000 mol/kg Hao 5,57 wt percent 1.770 mol. percent
L =L =L =L L L . 5] L G

ot p d ! \G Sa H v 5 £5 ) H aH H
Cey (hars) {gem™) (em mol M) (Tmol KTy (W mel™)  (em’ mal™h 3 mal e W mol™

80. 0.u57 1.010 20,29 =-11.9%9 ~5230. 18.55 18,989 118,424 157.413 5795, 41834, 47623,
85. "0.558 1.006 20.15 -12.120 -5885, 18.51 20,023 116,171 136.194 6163, L1G1E. L7779,
990, 0.677 1.003 20.00 -12.242 -5942, 18.67 21,046 113,971 135.017 6532, 41355, 47927
95. D.315 1.000 19.84 -12,371 -E002, 18.73 22,059 111,822 133.881 6902, L1171, L2073,
100, 0.979 0.9597 19,66 «12.511 ~G067. 18.749 23.062 109,722 132,783 7274, LO9LL, L2218,
105. 1.167 0.99% 19,47 -12.663 -G138, 18.86 26,046 107.676 131.722 7643, L0¥l6, 48353,
110. 1,384 0,990 19,26 -12.832 -6216. 18.33 25,018 105.675 130.694 BO1L, LOu8G, 4698,
115. 1.633 0.986 19,404 -9.6LE8 ~5021. 19.00 26.040 103.658 129,698 anos, 40227, 48635,
120, 1,917 0.982 i8.80 -10.241 -5267. 1%.07 26,984 101,749 12B.733 8776, 39992, L8769
125, 2,241 0,978 18.5h ~10.887 -5538. 19.15 27.915 59,881 127.796 9145, 19754, 4BBY93
130, 2,609 0.974 18,26 =11.591 ~5836. 19.23 28,836 98,0512 126.88% 9515. 39512, 48027,
135. 3,024 0.970 17.97 -12,353 -6161. 19.31 29,745 96,257 126.002 9884, 19267, 49151,
140, 3.490 0,966 17.45 «13.175 -6516. 19.39 30,644 94,497 125,142 10254, I901%. 3271,
145, L,013 0,962 17.31 -14,059 ~6900, 19.48 31.533 92,770 124,504 10624, I8THL, 49388,
150. 4.597 0.957 16,95 -15.004 ~1316. 11.57 32,413 11.074 123.4LA7 10485, 38506, 49501,
155. 5.2u48 0.953 16,56 -16,011 -7763. 19.66 13,283 29,407 122,690 11366. Ta244, L3G10,
160. 5.969 0.9u8 16,15 -17.0738 ~82432, 19.75 34,145 87.767 11,912 11738, 37376, L9715,
165. 6.768 0.34L 15.70 -18.206 -8753, 19.85 34,999 £6.153 121,151 12111, 37704, LIB15.
170, 7.650 0.938 15,23 -19.392 -9246G, 19.95 35.840 84,563 126.407 12485, 3Ta26, 49811,
175. 8.620 0.934 14.72 =20.633 ~9870. 20.05 36,602 22,996 113.R7R 12860, 37141, 50002,
130, 3,685 0.329 1u,13 -21.9248 -10L76, 20.16 37.513 B1.450 113,965 13237, 36851, S0088.
185, 10,850 0.924 13,60 -23.273 =1111%. 20,27 38.337 79,924 118.262 13614, 36554, 50168,
190. 12,124 0,919 12.98 =20 .662 -11775. 20.38 39,155 TR, 417 117.572 139593, 362531, S0244,
145, 13,511 0.914 i2.31 -26.093 -12465, 20.50 39,967 76.927 116, 89L 14373, 35940, S0313%,
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215,

15.019
16,555
18.427
20,342
22.407
24,630
27.019
29.583
32,329
35.267

38,405
41.752
45.318
43,111
53,142
57.421
G1.957
66,762
71.84%
712,220

§2.396G
{ 88.887)
{ 95.208)
(101.864)
{108.877}
(116.259)

11.60
10,84
10.02
9. 14
8,20
7.18
6.10
L.92
3.66
2,30

0.83
=0.77
-2.50
-4 37
-6.41
=B.64

=11.08
-13.75
=16.0%
-19.94

=23.53
-27.53%
~32.00
-37.03
~42.72
-49.19

-27.558
-29.051
=30.564
-32,089
-33.615
-35,131
-36.623
-38.076
=39.472
-40,791

-42.010
-43.102
=hk, 034
=44 771
-45,269
L5 . 478
-45_336
-4 77
-43.704
-42.024

~39,009

=36,308)
-31.922)
~26,2261)
=18.924)

-9.641)

=13180.
-13917.
-14671,
-15uk0,
-16219.
-11001.
~17780.
=1E5L9.,
=1%9298.
-20016.

-20690.
-21306.
-21845,
-22286,
-22605,
-22772.
-22751,
-22499,
-21965.
-21086.

-19784,
-17964.,)
-15510.}
-12273.}
-8068,)
-2659.)

20.62
0. 74
20,87
21.00
21,14
21,28
21,42
21.58
21.73
21,30

22.07
22,24
22.43
22.62
22.82
23,03
23,25
23.48
23%.72
23.98

24,25
25,54
24,85
25,1%
25,55
25.93

47,860

LB.G639
49,418

55.810

56,655

57.518)
58,405)
5%,321)
60.273)
61.268)

75,453
73,9393
72.546
71,112
69,687
68.272
BB, B64
65,4562
E4.050L
£2.670

61.277
59.883

49,935
LB.45L

46,949
45,414}
43,868}
12,232)
40,572)
38.852)

116.226
115,568
114,918
114,276
115.640
113.010
112,385
111,764
111,146
110,531

109,916
10%.301
108,686
108,068
107,448
106.823
106.194
105,558
104,515
104,264

103,604
(102,932)
(102,249)
(101.554)
(100,844}
(100,119)

Note.-—Data l.;nntlined in parentheses were calculated by extrapolation of the functions beyond their range.

o

14756,
15140,
15526,
15914,
16305,
166948,
17095,
174065,
17894,
18305.

18717.
19133,
1955L.
19981.
20415,
20856,
21305.
21763,
22232,
22713,

23207,

23718.)
24247,)
20799.)
25377.)
25987.)

35621,
35295,
34960,
3LE16.
34263,
33300,
33526.
33141,
32745,
32335,

31913,
31u7s,
31023,
3055kh.
30068,
29562,
29036.
25uB8.
27916,
27317.

26689,

26030.)
25335.)
24600.)
23821.)
22991,)

50377,
50434,
50486,
50530.
50568.
5058,
50621.
50636,
50643,
50641,

50629,
50608,
50577,
50536,
50483,
50418,
50341,
50251,
50148,
50030.

L3897,

LITLE.)
49582,)
49L00.)
49199,
LE9TI.)
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14149,

Table 5. MaCl concentratlon: 1.5000mol fkg HO B.06 wt percent 2.611 mol percent

. - .

Tt P el - s R vl 5L a8 50 R A H u
) - - -

‘o) {bars) (g em ™} {em mol”)(Tmol K} (Jmol™) (em’ mal’l) @ melKTY 3 mol™)

g0, 2,440 1,027 20,83 -18,660 -575E. 18,57 18,67¢ 118,890 137,569 5692, 41939, 67631,

85. 0.5  1.024 20,73 -18.630 -5758, 18.03 19.705  116.646 136,351 6057, 41725, 47782

30. a.665  1.021 20,61  -18.596 ~5760. 18.58 20,720 114.L55 135,175 6423,  B1508.  47931.

35, 0.802  1.013 20049 -18.562 -5762. 18.74 21,726 112.316 134,040 6730, 41288, . 48077,
100. 2.961 1,015 20,35  -18,533 -5765, 18,80 22,718 110,225  132.944 7158, #1064, 45222,
105. 1.146 1.011 20,20 -18,510 -5771. 18,87 23.695  108.188  131.383 7525. 40833,  4B36L.
1146. 1,358 1.008 20.0%  -15.495 -5781. 18,94 24,661 106,196  130.857 7892.  W061Z. 48504,
115. °©  1.403  1.004 19.87  -14.535 -4290, 19.00 25,719 104.184 129,863 8300,  wO3ul.  LEGAl,
120, 1.583  1.000 19.68  -14.902 -4L85 . 19.07 26.649 102,249 128,399 §663.  40112.  uB776.
125. 2.201  0.99G 19,47  ~15.449 -57G2. 19.15 27.568  100.396 127,964 9027.  39B80. 48907,
130, 2562 0.992 19.25  -10.058 -4943. 18,22 23,474 98,581  127.056 9390,  39GL5. L9036,
135, °  2.90y 0,988 19.02  -16.673 -5211, 19.30 29.37¢  96.803  126.173 975, 39407,  49161.
140, 3427 0.98b 18,76 -17.34% -5504, 19,38 30,254 95.060 125,315 10118, 39165,  K92B2.
145, 3941  0.980 18,48 -12.0a72 -5826, 12,46 31,129 93350 124,479 10481, 38919, . 49501,
150, ¥.514  0.976 18,19 -18.857 -6175, 19,55. 31,993 91,672  123.665 10845.  38670. 49515,
155, 5.153  0.972 17.87  -14.69% -G55%. 19,64 32.847 90023  122.270 11210,  384l16. 43625,
160, 5.862  0.067 17.52  -20.547 -6062, 19,73 33.602  88.403  122.005° 11575,  38157.  W3731.
165. 6.0hG 0,963 17,15 -21.549 -7398, 19.82 345.528  86.808 121,337 11940, 37896, 49834,
170, 7.512 0,958 16,76 -22.555 -7863. 19.31 35,356 85.23%  120.536 12306, 37625, - 44531,
175. §.668  D.953 16,33 -23.611 -8357, 20.01 3¢.176 83,694 119,870 12672. - 37352. 50014,
180. 9.510  0.749 15.87  -24.71% -8874. 20,11 35,980  82.170 119.159 13040, 37072, 50112,
185. 10.654 0.0l 15.38  ~25.859 -9u24, 79.22 37.79%  §0.667 118,461 13408,  36787. 50185,
190, 11,906 0.939 14.85 -27.043 9995, 70,32 38,582  73.183 117,775 13774, 36495, 50273,
195. 13.266  0.93& 14,20 -28.260  -10533. 20.43 39,386 77,717 117.101.- 36196. 50345,
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320,
325,

1L, 740
16,353
16,092
19,971
21,948
24,180
21..525
23,041
31.737
34,620

37.009

40,983
b LEBY
4g. 203
52.157
56,354
GO,ED5
65,515
7n,500
75.710

81,335
( s7.208)
C 493,u01)
(99,9200
(19,707}
(116,029}

1.1929
0,923
0.u18
4,913
0.907
0,931
n.&%
0,890
0.88L
0.878

_0.871

0,865
0,858
0,852
9,845
0.33R
0.831
0.823
U.816
0.808

0,800
0,791
D782
0.773
0.70k
D.754

13,08
13.02
12,32
11.56
10,75
9.87
B.42
7.50
.50
5,61

b, 32
2.92
1.40
-0.25
-2,05
=4.01
=-6,16
-8.52
-11.11
-13,47

=17.14

C-20LG7

=24 .60
-29.0n1
=35,709
39,04

-29.503
-30,765
-32,057
-33,309
-34,571
-35.,500
-37,009
-38.153
-39.222
=40, 1%

41,2
-L1.737
=42.244
-42.522
-42.523
-42,191
-41.459
40, 2LE
~3E.LGh
-35.9211

=-32,691

=20.,393)
-22,887)
-15.713)

-7.144)

3.837)

-11201.
-1182%.
-12870,
-13119.
=137700.
=1hu17.
-15053,
-156G8.
-16252.
-1R7AO3%.

-17277.
~17GEE.
-18002.
=-18200,
-18253.
-1E12EB.
-1774hL.
-17175.
-16242,
-1hG16.

=13111.
-10722.)
-7617.}
-3633.)
1L37.}
7856.)

22,55
20,016
20.78
0,91
21.03
21.17
21.30
21,4k
21,59
21,74

21.83%
22,00
22,22
22,40
22,58

22,771

22.97
23.18
23.39
23.02

23,86

4.12

24,59

24,68
2L.99
25,32

. hd, 171

40,952
ul,728
42,501
b3,269
44,034
L4, 797
45,559
46,319

C47_079

L7 840
LE_ENHL
49,370
50.141
50,918
51.70%
52,498
53,305
54.129
54,971

55,830

56.731)
57.6u0)
55.032)
59.657)
60.767)

76,267
16,832
73,5411
72,002
70,604
69,215
67,830
GG, 459
(5,088
G3.720

62.353
GO.385
59.013
*58,235
56,850
55,453
EL UL
52,61k
51,164
LD . RAR

48,180
GG,636)
45,0063)

43.399)

L41,689)
33,9000

11G.438
115,784
115.140
114,503
113,873
113,248
112.631
112.017
111,407
110,799

110,193
109.588
1G8.983
108.376
107.768
107.156
106,540
105,920
105,293
104,659

104.016
(103,365)
(102.703)
(102,4031)
(101.346)
(100,.647)

NoTe.—Data contained in parentheses were calculated by extrapolation of the functions beyond their range.

18521,
1535,
15271,
15649,
16030,
16513,
167989,
171828,
17581,
17978,

18380,
18787.
19200.
19620.
20048,
20484,
20931,
71389,
21860,
22347,

22853,

23380.)
23532.)
25515.)
25136.1)
25801.)

35880.
33577,
35255,
34325,
34586,
3,238,
338739,
33509,
33128,
32734,

32327,
31905,
31LEB,
31016,
30542,
30044,
29535,
28998,
26434
27841,

27215,

26553.)
25850.)
25101.)
24257.}
23431.)

50411,
50472,
50527,
50575,
50616,
50651,
50678,
50637,
50709,
5071z,

50707,
50693,
50668,
50634.
50550,
50534,
50066,
50387,
59294,
53183,

52063,

49633.)
43783.)
43616.)

49633,) .

43232.)
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Table 6. NaCl concentratlon: 1.5012 miol/kg [-IEO 10.00 Wt percont L3z moI: pergent

t P ak v gk A vl s- 2§ 5@ ul IRt uS

[ -3 - - EE— Z
) fbars)  (gem™)  {em mol ) {Imel KY) (Fmal™)  (em’ mol™h (@ mol™* K 7 mol™y

ED, 0.442 1,041 21,20 -22,594 -5650. 18.59 18.400 119,298 137.699 5613, 52020, 47633,
85, 0.5u0 1,033 21,12 -22.468 -5617. 18.04 19,421 117,060 136.481 5976, L1808, L7734,
90, 0.L55 1,035 21,03 -22.350 -5582. 18,70 20,430 114,876 135,306 6340, L1594, L7933,
95, a.170 1.032 20.93 ~22.1489 -5545, 18.76 21.L29 112,743 134.172 E705., 51376, “8080.
100, 0.947 1.029 20.82 ~22.049 -5508, 18.82 22.418 110,658 133.076 7071, 41155, 48225,
105, 1.12% 1,025 20.71 -21.910 =557, 13.38 23,391 108,626 132,017 7436, 4p932, 48368,
110, 1.338 1.022 20.58 -21,775 -5436. 18.94 24,352 106.640 130.992 7801. 40707, 48509,
115, 1.579 1,018 20,44 =17.340 ~3765. 19.01 25,443 104,555 129,993 222, L0425, L8646,
120, 1.855 1,014 .28 =17.704 =3924, 15.08 26,365 102.671 120.236 8581, L0200, Lg7az
125, 2,108 1.011 20,11 ~18,116 -Ll04, 19,15 27,274 100.828°  123.102 8941, 33973, 45914,
1350, 2,524 1,007 19.93 ~18.578 -4307. 19,23 28,171 49,024 127,195 9301, 39742, L9063,
135, 2.925 1.003 19,73 ~19.093 ~4535. 19.30 29,057 97,258 126,314 9660, 39509, LS1E9,
140, 3,376 0.999 19.52 ~1%9.661 -L787, 19.38 29,931 95,527 125,L58 10019, 39272. 49292,
145, 3.882 0,995 19,29 -20.283 -5065. 18,40 30,794 93.829 124,624 10378, 39032, L9611,
150, 4,647 0.990 19.03 -20.960 -5371. 19.54 51,647 92,164 123,811 10738, 38788, 49526,
155, 5.076 0,986 18.76 -21.690 =5703. 19,63 32.490 90,528 123,019 110687, 38541, 49638,
160, 5,774 o.982 18.47 -22.474 -GO62, 19.72 33,526 88,922 122,246 11457, 38289, L9755,
165, 6.547 0.977 18.15 =~23.310 -6uLa, 19,80 34,148 87.3u2 121.490 11816, 38052, 49849,
179, 7.399 0.973 17.80 ~24,194 -6861, 19,90 34,963 85.788 120,751 12177. 37171, 49945,
175, 8.337 0,968 17.63 -25.125 -71300. 19.99 35.771 gL, 2538 120.028 12537, 37505, 50062,
180, 9.367 0,963 17.04 -26.100 ~776h. 20.09 36,570 §2.750 119.320 12899, 37235, 50132,
125, 11, 554 3.959 16.60 ~27.113% -8251. 20.1¢ 37.362 §1,263 11B.625 13261. 36956, 50216
190, 11,725 0,954 1G6.14 -28.160 -8760. 20.23 38.146 79.796 117,942 13624, 36672, 50286,
195, 13.066 0.949 15.Gh =~29,235 -9289, 20,440 38,975 117.272 36383, 53370,

TB.3L7

13988,
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200.° 14.524
05, 16.106
21lu, 17.819
215, 19.670
220. 21.6kS
225, 23,814
230, 26.123
235, 28,601
0. 31.254
245, 34,093
250, 3v.124
255, 0,357
260. 43.801
265, LY. LEL
270. 51.356
275. 55,487
280. 59,8865
185, B4.502
2490, 69.407
295, T4,.592
300, 80.067

305, ( B5.B44)
310, ( 91.935)
315. ( 98.352)
320, (105,148}
325, (112.218)

0.94%
0.939
0.934
0.928
0.923
0.9148
0.912

G.828

0.820
0.812
0.804
0.796
0.787
0.778

15.10
152
13,90
13,22
12,49
11.71
10.86

5.9%

8.95

7.87

6.71
S5.64
4,07
2.57
0.9%
-0.84
-2.719
-4,93
-7.29
-9.89

-12.17
-15,96
-19.53
-23.,52
-18.01
=33.10

=30.331
=31 4kl
-32.554
-33.662
-34.752
-35.810
-36.820
=37.765
-38.625
-59.375

-39,.988
=4, 432
-40.671
-40,661
~40,352
-39.685
-38.529
-36.981
-3L.760
-31.804

-27.968
-23.071)
~16.881)
-%.151)
0.594)
12,4867

—

-9833,
-103%0.
-10957.
-11527.
-12094,
-1265L.
-13196.
-13711,
-14190.
-14618§.

~14980,
-15260.
=15435,
-15480.
-15367,
-15060.
-14517.
~13688.
=12511.
-10813.

=BBD3.
-6070.}
-2573.}
1859,)
Th46.)
14470,

20,50
20.62
20.73
20,85
20,97
1.09
21.22
21,36
21.49
21.63

21,78
21.93
22.0%
22.25
22,42
22,59
22.78
22,97
23,17
23.37

23,59
23,82
26,06
24,352
24,560
25,89

o~

39,697
4D, LGN
41.226
L1,%8%
42,738
L3490
Lk, 239
44,987
45.735
4B, LE3

54,365

55.253

56.178)
57.147)
58,171}
59.263)
E0.4L38)

——

76,915
75.498
Th D35
T1.705
71.325
69,555
£8.593
67,237
65.885
64,535

63,188
61,835
60,479
59.117
57.745
56.360
54,959
53,536
52,089
50.511

49,095
47,535}
%5,920)
B4, 261)
42,483}
L0,630)

116,612
115,962
115,322
11k 6839
114,054
113,455
112.832
112,224
111.620
111,018

110,419
109,822
109,224
108,627
108,027
107.426
106.821
106,211
105,587
104,976

104, 348
(103,712)
{103 ,0867)
(102,412}
(101,746}
(101.068)

NoTE.—Data contained in parentheses were calculnted by extrapolation of the funetions beyond their range.

14353,
14720,
15039,
15K60.
15833,
16209,
16588,
16970,
17356,
17746,

18142,
18544,
18952,
19368,
19792,
0227,
20674,
21134,
21610,
22105,

‘22622,

23165.)
23740.)
24352.)
25011,)
25725.)

36086,
35782,
35470,
35150.
34822,
3uLBL,
34136,
33777,
33407,
33026,

32627,
32216,
317490,
31345,
3gg82.
36399,
29892,
29360,
28800,
28208,

27581.

26914.)
26201.)
25u35.)
24607.)
23706.)

50639,
50502.
50560,
50610.
50655,
50693,
50723,
50747,
50762,
50770,

50769.
50760,
50741,
50713,
50675,
50625,
50566,
50494,
50410,
50313,

56203,

50079.)
49941,)
49787.)
49617.)
49431,)
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10.47 wt percent

Tatle 7, NaCl concentration: 2.0000 mol kg HSO 3.478 mol percent
C .

£ P ab vl 5 L b sk 4s s¢ ut aH no
‘e (bara) (gem )  (em mol )(Tmol K™} (Fmol™)  (em’ mal™) (3 mot” k) (7 mol™

80, D.461 1,085 21,28 -23.439 -5617. 18,59 18.328 119,403 137.731 5505, 42040, 4763k,
85, 0.538  1.062 21,21 -23,286 -5577. 18.65 19,348 117,166  136.51k 5956. 41328, 47785,
ag. 0.653  1.038 21,13 -23.12n -5533. 18.70 .~ 20.356 112,983 135,339 6320. 41614, 47934,
9s. 0.787  1.035 21.03  -22.959 -5488, 18.76 21,354 112.852  134.205 6684, 41397, 48031,
100, 0,943 1,032 20,83 -22.794 5451, 18.82 22,342 © 110,768 133,110 7050, 41176, 48226,
105, 1,128  1.029 20.82 -22.629 -5395, 13.88 23,313 108,737  132.051 7415, 40955,  uLE369.
110. 1,333 1.025 20.70  -22.466 -5349, 18.95 24.273 106,752 151.075 7780, 40730.  s8510.
115. 1.573  1.021 20,57 . -17.929 -3539, 19.01 25.373 . 10%.659  130.033 8203,  4Otbd,  §BGLE,
120, 1.848  1.018 20,42 -18,272 -3790. 19.08 26.293  102.777 129.070 8562, 40221, 48783,
125. 2.160  1.01b 20.26 -18.652 -3962, 19,15 27.200  100.937  128.137 §921. 39934, 48915,
130, 2.518 1,010 20.09 ~19.102 -4156, 19.23 28,095  99.135 127.230 9280,  39765. 49045,
135, 2.916 1,006 19,90 -19,593 5374, 19.3%0 28,978  97.372  126.350 9638,  39533. 43171,
140, 3.363  1.002 13.69 ~-20.138 -4617. 19,38 29,850  95.643  125.493 9996.  39297. 4929k,
145, 3.867  0.998 19.47  -20.736 -4886. 19.46 30,711 95,989 12b.660 10354,  39059. L9413,
150, 5.430  0.994 19.23  -21,388 -5181, 18.54 31,562 92,286  123.348 10713. 38816,  49529.
155, 5.057  0.990 18.97 -22.09% -5502, 19,63 32,402  90.G5G 123,056 11071. 38570, 49641,
160. $.752  0.985 18.68  -12.852 -5851, 19.71 33,233 £9.050  172.283 11429 38313, 49749,
165. 6.522 0,981 18.38 -2%.660 -6226. 13.80 34,054 E7.47h 121,528 11788. 38065, L3852,
170. 7.371 0,976 18.05  -24.517 -6627. 19,89 34.867  B5.923 120,790 12146.  37805. 49952,
175. 8,306 0.972 17.69 -25.420 -7053. 19,99 35.671 84,397 120,068 12506, 37541, 50046,
180. 9,331 0,967 17.30  -26.366 -7504. 20,08 35.467  B2.802  119.360 12866.  37271. 50137,
185, 10.45L  0.862 16.89 =27.3u9 -7978. 26,18 37,256  81.410 118,666 13226. 36995, 50222,
190. 11.681  0.957 16.44  -28.36% SIVER 20.28 38,038 79,946  117.98% 13588, 35714,  50302.
195. 13.017  0.953 15.95 -29.408 -3987. 20,39 38.813  78.501  117.31% 13951, 36426,  50377.
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T 200.

200,
285,

14,469
16.045
17.751-
19,585
21,583
23,723
26,024
28,491
31.135
33.962

36,982
40,202
43,633
47,281
51,158
55.272
53.633
64,251
4¥.137
Fu.301

79.753
{ 85,507)
{ 91,572)
{ 97.963)
{104.691)
(111.771)

0.9L8
0.9L3
0.937
6.932
0,827
0.921
0.4916
0.310
0.905
0.859

0,893
0.887

0.880 °

0.870
0.868
0.861
0,854
Q847
0.840
0.833

0.825
0.818
0.810
0.801
0.793
0.783

15,43
14,87
14,26
13.60
12,89
12.13

11.30°

10,41
9.4
8.39

7.26
©6.02
4.68
3.22
1.63
-0.11
-2.02
=411
-6.41
-2.95

=11.76
-14.88
-18,36
-22.26
-26,6%
=31.58

-30.471
-31.547
-32.025
=33.606
=34,747
=35.760
-36.733
-37.634
=38 LLTF
=-39,147

-39.708
-40.097
~40.,277
-40.204
~39.827
-39.087
-37.911
-36.216
-33.900
-30.839

-26,827
-21.860)
-15.534)

-7.630)
2,204)
14.41B)

P

-9516.
-10057,
-10607,
-11159.
-11708,
=122L§.
-12769.
=13263.
-13717,
-1lk120,

=14456.
-14707,
-14850.
-14862,
~1u713.
-14366.
-13779.
-12902,
=11672.
-10015.

-7839..
-5031.)
-1450.,7
3079.)
8778,)
15931.)

20.50
"20,61

20.72
20,83
20.95
21.048
21.21
21.34
21.47
21.61

21.75
21,90
22,08
22.22
22,38
27.55
22.73
22,92
25.11
23,32

23,53
23.75
23,49
26,24
24,51
.79

P

39.582
40,346
41.105%
41,859
L2.610
43,350
4u.105
YL 850
45,595
46,3061

‘47,089

LT.840
L8,596
9,359
50.132
50.915
51.712
52.527
53.363
54,225

55.118

56.051}
57.031)
58.068)
59.177)
G0.375)

g

Tr.073
75.661
74,262
72.876
71.591
70,155
GE.777
67.425
6C,078
64,732

G3.387
62,050
GO,088
59.328
57.960
56.577
55.178

53,756

32.30%
57,829

u9.311
L7.747)
46,126}
Liu, L3}
42,607}
40,.796)

116.655
116,007
115,367
114,735
114,111
113,40k
112.882
112.275
111,673
111.073

110,476
109,850
109,284
108.688
10a.091
107.682
106.890
106,283
105.672
105.754

104, U630
(103.797)
{103.156)
(102.506)
(101.844)
(10,1713

MNorte.—Data contained in parentheses were caleulated by extrapolation of the functions beyond their range.

14315,
14680,
15047,
15416,
15788,
16162,
16539,
16919,
17304,

17693, °

18087.
18488,
18895,
19310,
19734,
20169,
20615.
21076,
21554,
22051,

22571,

¢3119.)
23700.)
24320.)
2,988.)
25715.)

36132.
35830,
35521,
35203,
34877,
34541,
34196,
33840,
33472,
33091,

32697,
32283,
31864,
31423,
30962,
30480,
29975,
296k
23884,
28793,

27665,

26996.)
26280,)
25509.)
246TH.L)
2376L.)

50446,
50519,
50568,
50515,
5066k,
50703,
50734,
50759.
50775,
5978k,

50785,
50777,
50759,
30732,
500696,
506L8.
515390,
50520,
50L33,
5034y,

50236, -
50115.)
449879,)
L9823.)
L9662, )
4945849,)
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Table 8.

NaCl concentratlon: 2.5000 rnel/kp HO 12.75 wt percent 4.310 mol percent

t p ak v:" s Al vl st ss s© nt A H He
ey (bare) ({gem ™} (em mot)Tmol K @ mol™}  {em mol™h Uomel kY {F mo1™h)

80. 0.432 1.061 21.68 -27.104 -5h1Y, 18.62 17,948 119.952 137.901 “5500. 42136, L7636,
85, D.528 1.058 21.063 =26.344 =5336. 18.G7 18.4962 117.722 136,684 5860, L1927, 47788.
9. 0.640 1,055 21,58 -26.573 -5253. 18.72 19.965 115,545 135,510 6222, 41716, 57937,
95, g.7711 1.052 21.52 =-26.296 -5167, 18.78 20,858 113.419 134.377 6554, 41501, 48085,
100, 0.925 1.00L9 21,45 -26.014 -5078., 13.84 21.941 111.351 133,282 hILE, 41283, 48231.
105. 1.102. 1.045 21,37 -25.729 -4987, 18,390 22,309 109,316 132,225 7311, 41063, LEITYL.
110, 1.307 1.0u62 21.28 -25,441 -43895. 18.97 23,865 107.336 151.201 7675. L0841, 485186,
115. 1.543 1.038 21.19 -20.Lb4L =53010, 19.03 25,012 105.197 130,209 8116, L0539, LEGSY.
120, 1.812 1.035 21,08 -20.687 =3122, 19.10 25,%22 103.326 129,248 8471, 40319, L8790,
125, 2,118 1.031 20.96 -20.97% -3255, 19.17 26.819 101,497 128.31%6 8826, L0038, GBY2N.,
130, 2.4GS 1.027 20,82 -21.311 =3L08, 19.24 27,704 99,707 127,411 9180, 38874, 4305L,
135, 2.857 1.023 20,68 ~21.696 =358L, 19,31 28.577 97.956 126,533 9534, 396L7. 43181.
140, 3,298 1.019 20,52 -22.132 -3782, 19,39 29,438 96,240 125.5678 9887. 3ou18. 49305,
145, 3.792 1.015 20.3% =22.618 =4045, 19.46 30.288 96,559 124,847 10241, 359185, 49426,
150, L3k 1.011 20.15 -23.155 -43253, 19.54 31.128 32,911 124,037 10594, 38949, L9543,
155, L.959 1.007 15,93 =23.743 =4525, 19.63 31,855 91,293 125,248 10946, 38710, 49656,
160. 5.641 1,002 15.70 -24,380 -4B22, 19.71 32.77% 89.705 122.478 11299, JELET. 49760,
165, 6.396 0.998 19.45 -25.065 =514, 19.79 35.581 BE.1LL 121.725 11652, 38219, 49871,
170, 7.22¢8 0,994 19.1% =25.795 =5490, 19.28 3L.380 BG.610 120.590 12004, 37968. L9572,
175. 8.14% 0.989 18,838 -26.567 -5859, 19.97 35.171 85.100 120.271 (12357, 31712, 50069.
186G, 9,151 0,985 18.56 -27.378 =5251, 26.06 35,953 83.613 119,566 12710. 37451, S01G1.
18s. 10,252 0,980 13.21 -28,22% -6663, 20,16 36,727 82,148 118.876 130864, 37185, S0249.
190, 11.454 0.975 17.83 -20.097 -70393, 20.26 37,494 80,704 118,198 13419, 36913, 50331,
195. 12,765 0,971 17.42 =20.993% -7539, 20,36 38,255 79.278 117.532 1377y, 36035, 50409.
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200, 14,189
205, 15,734
210, 17.407
215, 19,215
220, 21,164
215, 23,262
230. 25,517
233, 27,936
2u0. 30.528
245, 33.299
250. 35.259
25%, 39,416
260, 42,777
265. 46,353
270, 50,152
275. 54,183
280. 5B.L56
285. §2.980
290, 57.766
295. 72,823
300. 7B.163
305, ( 83.797)
310, ( 89.738)
315,  ( 95,932)
320,  (102.578)
325, (109,506}

16,97
16.49
15.97
1540
14.79

- 14,12

15.50
12.62
11.77
10.85

9.85
8.76
7.58
6.28
L.87
3.33
1.64
-0.22
~2.27
4,52

-7.02
-9.78
-12.86
~16.30
=-20,16
=24.50

=30.904
-31.822
-32.737
~33_638
=34.513
=35.347
-36.123
-36.822
-37.423
-37.901

-38.226
-38.364
-38.277
~37.219
-37.237
=36.167
=34.635
-32.551
-29.810
-26.282

-21.812

-16,208)
=9.2%4)
-0.596)
10.076)
23.252)

=7895§,
-BLES,
-8937,
-9408.
-9872.
-10321.
=10748.
-11141,
~11488.
=11777.

-11991,
-12111.
=12115.
-11975,
=11661.
=11135.
-10353,

-9261.

MEELD

=5873.

=3402.
-262.)
3595.)
8654,)

14849.)

22579.)

20.486
20,56
20,67
20,78
20.89
21,01
21.13
21,25
21.38
21.51

21.64
21.78
21.92
22,07
22.22
22.37
22.54
22.70
22.88
23.06

25.25
23,44
23.65
23.87
24.09
24,34

——

54.LES

55.461)
56.498)
57.608)
58.809)
60.122)

—

43.527)
L1,565)

116.878
116,234
115.599
114,973
114.354
113,743
113,137
112,537
111.942
111,350

110.761
110.174
109.588
109,003
108.417
107,829
107.240
106.647
106.050
105 .uLg

106 841
(104 .,226)
{103,605}
(102.975)
(102,356)
(161.687}

NoTe.—Data contained in parentheses were caleulated by extrapolation of the functions beyond their range.

o~

15130,
15488,
16848,
15209.
15573,
15939,
16309,
16682,
17060,
17482,

17831,
18226.
18629.
19041,
19465,
19899,
20348,
20815,
21301,
21811,

223469,

22921.)
23533.)
24195.)
24915,
25710.)

36351,
36059,
35761,
35455,
35140,
JuE16.
34482,
34138,
3574z,
33413,

33031,
32634,
32220,
31738,
31336,
30862,
30363,
29837,
29279,
28685,

28052,

273712.)
26637.)
25841.)
26969.)
249010.)

50481,
50548,
50009,
50664,
50713,
50755,
50791,
50820.
50841,
5085G.

50862,
50860,
50849,
50829,
50800,
50761,
50712,
50651,
50580,
50487,

50401,
50293.)
50171,)
50035,)

49885.) -

49719.)
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NaCl concentration:

14,52 wt {)erc ent

Table 9, 3.000 mel/kg HO 5.127 mol percent
t P ak sl e Bl vk st a5 s9 u aH %

- - - - =1 =1 -
Cc) - (pars)  {gem™}  (emmol }mol KT (Tmel™)  (em’mol™h) T mel KT (3 mol™y
80, 0,525 1.077 22.08  -29,998 +5145, 18.65. 17.505- 120,534 138,078 5409, 42229, L7639,
gs. 0,517 1.07% 22.02  -29.644 -5034. 18.70 18.555 112.308  136.862 5768, 42023, 47791,
a0, 0.627  1.071 21,28  -29.277 -4917. 13.75 132554 116.135  135.689 6128. 41813, k7941,
95, 0.756  1.008 21.95 -28.500 -4795, 18,81 20,553 114,013 134.557 6488, - &L1G00, 43089,
100. 0.906  1.065 21.91  -28.515 -4659, 18.87 21,525 111.940 133,463 6852, 41384, L8235,
105. 1.080 1,061 71.86  -28.1125 -u539, 18.93 22.488  109.918  132.406 721, 41166.  48380.
119, 1,281 1.058 21,81 -27.729 5405, 18.99 23.441  107.95%1  151.383 7576, 40346, L8521,
115, 1.512  1.05& 21.74  -22.350 -2375. 19,05 24638  105.75h 130,392 8036,  LO625.  L8EB1.
120, 1,775 1.051 21.67  -22.505 -245k . 19,12 25,540  103.893  129.433 8387. 40410, 48798,
125. 2.076  1.087 71.58 -22.7M -2551. 17.19 26.429  102.073 128,502 8739. 40183,  LBY3Z,
130. 2.416  1.043 21,49  -22.947 ~2668. 1925 27.305 100.29k  127.599 3089.  39974. 49063,
135, 2.800  1.039 21.38  -23.233 ~2806G. 19.33 28.160  98.553  126.722 aL3g, 39752, 49192,
140, 5.232  1.035 21.26 -23.577 -2966, 19.40 29,020  96.349  125.869 5789.  39528. 49317,
145, 3.716 1,031 21.13  -23.965 3148, 19.68 29.860  15.180 125,040 10138, 38301, 49439,
150. 5,257 1.027 20,95  -24,401 ~335k, 19,55 30,689 - 93.543 124,232 10486,  35071. 49557,
155. ¥.860  1.023% 20,81  -24.886 -3583, 19.63 31.507  91.939  223.4k5 10834, 38833, L9572,
160, 5.528  1.019 20.63  -25.ul8 -3335, 19.71 32.314 90,36k 122,677 11182, 38601, k9783,
165, 6.268  1.015 20,43  -25,99% 4111, 19.80 33.111  88.817 121,928 11529, 38361,  49500.
170. 7.086  1.010 20,21 -26.618 -4409, 19,88 33.808 87,297 121,195 11876,  38117. 49993,
175, 7.983  1.006 10,96 -27.273% -4728. 19,97 34.677  85.802  120.479 12224, 37863, 50002,
180. 8.368  1.002 19.70  -27.867 -5068, 20.06 35.446  84.331  119.778 12571.  37615. 50136,
185. 10,048 0.897 19.41  -28.692 -5426. 20.15 36.208  B2.883  119.051 12919,  37357.  50276.
190, 11.226  0.892 19.08  -29.452 -5800. 20.24 36,967 81,45k  11B.417 13267. 37094, 50361,
195. 12,510  0.4BE 18,75 -30.212 -6188, 20,34 37.710  80.045 117,755 13616, 50451,

-

36825,

8€d
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2n0, 13,907
295, 15.u21
210, 17.081
215, 18,832
220, 20,703
225. 22,7498
230, 25.009
235. 27,380
240, 24,918
HT 32,635
250. 35,535
255, 3B.628
260, 41,9722
265, 45,425
279. 49,147
275, 53,046
283, 57.281
2g5, (1.712
290, CE. 349
245, 71,352
300. 76.581

305, { 32.096)
310, ( 87.910)
315, ( 9u.034)
320, {100.&79)
325, (107,258}

18.37
17.96
17.51
17.03
16,50
15.92
15.30

©1u,R2

13.88
13.07

12.1%
11.2%
1n.19
9,035
.80
G.hk
4.0
3.2%
1.48
-0.52

-2,73

-5,18
_-7.89
-10,82
-14,30
-1%.09

-30,992
-31.775
-32.550
-33,306
-34,030
~34,708
-35,320
-35, 840
-36,271
-3€,560

-36.68R6
-3h.61b
-36.30L
35,707
-3L,769
-33.L25
=31.59¢C
-29.190
-26.097
-22.182

-17,284
-11,204)
+3.695)
5.548)
16.,910)
30.583)

o

-6586,
-6990,
-7396,
=1797.
-8184.
=85061.
-8906,
9213,
-gu7rl.
-9G63,

-9775.,
~3785.
-9670.
=404,
-8353,
~B278.
-7333,
-E062,
-4348,
-2258.

457,
3872.)
8132.}

13653.)
20056, )
28263.)

20,43
20,53
.64
20,74
20,85
20,96
21.907
21.18
21.30
21.u3

21,58
21.68
21,81
21.94
22.08
22.23
22,37
22,52
22,6k
22,84

23,01
23,18
23.36
23,55
23,74

23.95

44,978

45,708
LR.ALS
47,191
47.949
yg.722
49,513
50,325 !
51,168
52,0042
52.958

53,923

54.9L8)
56.0L7)
57.235)
58.533)
59.9€8)

-

51,323
¥5,701}
57.999)
46,200)
b 283)
42,221}

117.105
116,465
115.835
115,214
114.600
113,995
113,395
112,802
112,213
111.628

111.048
110,469
109,893
109.317
108.741
108.165
107.587
107,007
106.524
105.837

105.246

(10L.649)

(10L.045)
(103.435)
{102,816}
(102.183)

NoTE.—Data contained in parentheses were calculated by extrapolation of the functions beyond their range.

o~

13966,
1317,
146740,
15024,
15381,
15741,
16104,
16472,
16843,
17221,

17605,
17996,
18397,
18807.
15230.
19668,
20122,
20595,
21083.
21618.

22177,

22775.)
23422.)
24128.}
24505.)
5770.)

36550,
36269,
35980,
3568L,
35379,
35066.
3LTL3,
36L09,
34063,
33705,

33333,
32945,
32540,
32117,
31672,
31204,
30709,
30184,
29625,
29027.

2B3BN.

27689.)
26933.)
Z6106.)
25194, 1
24180,)

50516.
50585,
50650,
50708.
50761,
50807,
50847,
S0880.
50807,
50926,

50938,
50941,
50937,
50924,
50902,
50871,
50830,
50779,
53718,
50645,

50561,

50464, )
50356.)
5023L,)
50099}
49950,)
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Table 10. NaCl concentratlan: 3.0195 melfkg HO 15.00 wt percent 5.159 mol percent
+

t P av v s Ly vl sk sS G ul aH u%
ey (bars) {gcm ) fem molY)([TmoiTKT) T mol™)  (em’mol™h (2 mel™ K™Y (7 mo1™

8U. 9,423 1.078 22,05  -30,098 -5133, 13,65 17.528 120,557 138,085 S4O6, 42233, 47639,
B5. 0.516 1.075 22,03 -29.781 -5021, 15.70 18,538  118.331 136,869 5765.  42026.  4770l.
no. 0.626 1,072 22.00 -29.370 -4903. 12.75 19.538  116.159 135,695 612k, 1817,  GL79LI.
5. 0.755 1.0613 21,47  -28.930 -4789. 18,31 20,527  11L.037  134.56% 6485, L1604,  LBOgY.
100. ©oau0s 1.065 21.93 . -28.K02 -4652, 18,87 21,506  111.964 133,470 6BLE, L1388,  LSZ3E.
105. 1.078  1.062 21.88  -28.708 -4521, 18,93 22,472 109.942 132,413 7210, 41170, L8340,
110. 1.280  1.0589 11.83  -27.207 -4385, 18,94 23,425  107.965 131.330 7572. 40950, 48522,
115, 1.511 1,055 21.76  -22.415 -2350. 19.05 24,624 105.776  130.400 8033. - 40629.  G8E5I.
120. 1.774 1.051 71.69  -22.567 ~2427. 14,12 25.525 103,915  129.440 B58L.  4O4lu, 43798,
125. 2,075 1,048 21.61  -22.761 ~2523. 19.19 26,414 102.096 ° 128.510 B735.  40l97.  4B932Z.
130, 2415 1.04b 21.51 -23.002 -7638. 19.2¢ 27,269 100.317 127,607 9086, 30972,  L30&LL.
135, 2.79¢ 1.040 21,51 -23.289 -2775. 19.33 28.153  98.577  126.730 9436,  35756. 43192,
140, 3,229 1.036 21.29 -23.524 2334, 19.40 29.004  96.873 125,877 9785, 39532, 49317,
145, 3,713 1.0%2 21.15  -20.DaE -311s. 19,48 29.844 95,204  125.048 10136, - 39305. 49433,
150. 4.254 1.028 21,01 -24,441 -3319, 19,55 30,672 93,568 124,240 10882, 39076, 49558,
155. 4.856  1.02% 20084 -24.022 3546, 11,63 31,489 91.96%  123.453 10830, 38843,  49G7Z.
100, $.524  1.020 20,66  -25.450 -3797. 14,71 32.296  90.390 122,685 11177.  3EG06. 49723,
105. 6.263  1.015 20,46 -26.023 4071, 19.30 33,092 £8.843  121.936 11524, 38366,  4989I.
170. 7070 1,011 20024 -26.638 4367, 19.3% 3%.880 87,324 121,204 11872, 38122, 4999k,
175, 7.976  1.007 20,00 -27.293 -4585. 19.97 34,657  §5.830 120,457 12219,  37874. 50022,
189, 8.961  1.002 1374 -27.983% -5023, 20.06 35.427  8L.353 119,786 12566.  376z1. 50137,
1€5, 10.040 0,998 19.55  -28.70k -5379. 20.15 36,188 §2.911  119.099 12913. 37364, 50277,
190, 11.217  0.993 19,14  -29.450 -5751. 2024 36,942 g1.484 114,425 13261,  37101l. 50362,
195, 12,501  0.988 18,80 -30,214 20,34 37.689  80.075 117.76k 13610.  36832.  50b42,

-6137.
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200, 13,895
205, 15.408
210. 17,047
215. 18.817
220 0,726
225 22,7481
239, 24,989
235, 27.358
2L0, 249.8395
245, 32.60%
50, 35,507
155, 38.597
260, 41,6889
265, 45,389
270. 49,108
275, 53.053
280, 57.235
285, Gl,663
290, Gh, 346
295, 71.29%
3400, 76.519
iD5. ( 82.030)
310, ( 87.839)
315, ( 93,958}
320. 1100.397)
325. (107.171)

0,984
0.479
¢.974
0.9G9

0.959

18.42
18.01
17.57
17.08
16.56
15,99
15.37
14,69
13,98
15.15

12.28
11,33
10,23
9,15
7.a1
6.55
5.006
I.uz
1.62
-0.37

-2.57

=30.990
-31.768
-32.538
-33.289
-34,008
=34.673
-35,286
-35.809
=-36,224
-36.506

-36.0625
-36.540
-3G.227
-35.623
=3L.676
=33.321
-31.482
-29.064
-25.958
-22.93)

-17.117
-11.019)
~5.482)
5.773)
17,160}
31.161)

e

-b532,
-693L.
-7337.
-T736,
-8125,
-B&435.

--BE37.

=91L1,
-9395,
-958%.,

-9692,
-3698.,
-I580,
-9309,
-8852,
=8172.
-7iel,
=594k,
-4273,
-2126,

588,
%023,)
8301.,)

1362%.)

20246.)

28469.)

20,43
20,53
20.64
20,74
20.85
20.90
21.07
21.18
21.30
21.42

21.55
21.67
21.E61
21.94
22.08
22.22
22,37

22,52

22,67
22,83

23.00
23,17
23.35
25,53
23,73
23.93

38.429
39,164
39,8494
k0.621
L1.3Lb
L2.065
2,785
43.505
by, 227
bh,352

-h5.682

46,419
47,165
u7,923
LB.6Y6
49 487
50,301
51,143
52,019
52.3936

53,902

54.,329)
56.030)
57.222)
58.52%)
59.964)

o

65,377
64,062
62.7339
61,406
60.058
58,691
57.300
55,878
54,420
52.917

51,359
49,736}
LB, 032}
46,2311}
44.311)
h2.245)

117,113
116,474
115.844
115.223
114,610
114,005
113,405
112,812
112,224
111.640

111.059
110,481
109.304
109.323
108.754%
108.178
107,601
107,021
106,439
105.853

105,261
(104,665}
(104,062}
(103,452}
{102.835)
(102.209)

MHote.—Dats contained in parentheses were calculated by extrapolation of the functions beyond their range.

- o

13960,
14311,
14663,
15017.
15574,

15734,

16097,
164564,
16836,
17213,

17597,
179838,
18388,
18799,
19222.
19659.
20113,
20588.
21086.
21611.

22171,

22771.)
23418.)
24126,)
26905.)
25774,

s

36557,
36276,
35988.
35692,
35388,
35075,
3u752,
3L419,
3L0ThH.
33716,

33344,
32857,
32552,
32123,
31684,
31216.
30721,
30196,
29637,
23039,

28396.

27700.)
2694L, )
26116.)
25202.)
2u185.)

50517,
50587,
50651.
50710,
50762,
S0209,
50849,
50883.
505409,

50929,

50940,
50944,
50540,
50328,
50906.
50875.
50835,
5078L.
50723.
50651,

50567.

50471.)
50363.)
50242.)
50107.)
43495%.)
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Tabhle 11. NaC]l concentration: 3.5000 mol/kg HO 16.98 wt percent 5,931 mol percent

t B ak T 5 "o vb s- 45 s uk s H ud
’cy (bars) (gem™)  fem mol) (Tmal K7} (5 mol™ly  {em® mot™h) ( mol  KTY (y mol™h)

80. 0,.L1L 1,093 22.37 -32.307 -4812, 18.08 17.122 121,143 138,265 5322, Lz3zo, LTbL2,
85, 0,506 1.080 22.37 ~31.808 =4671. 18.73 . 18,129 118.920 137.04D 5679, L2115, 47794,
90, 0.613 1.087 22,36 -31.61% =4524L, 18.78 19.126 116,751 135.877 6638, Lisa7. L7945,
95, 0,740 1.084 22.35 -30,948 “4370. 18,84 20.11% 114.632 134,745 63495, 41695, Lgpas,
100, - 0,887 1,080 22,34 =30,4673 -4210. 18.8%9 21,090 112.561 133,651 G759, L14BI, hg 240,
105. 1.057 1.077 22,32 -29,98% ~LOLS, 18,95 22.05% 110,541 132,595 7121, L1Z0Y4, L3385,
110. 1.254 1,074 122,29 -29,495 -3874, 13.01 23.000 108,567 131,573 T2, L10uS . Las527.
115. 1.480 1.070 22.26 -23.792 -1721, 19,08 24,255 106.328 130,583 7962, LO706. UBGLE.
120. 1,738 1.066 22,21 -23.868 -176%. 19.14 25,150 104,475 129.6G25 8311, Loa3s, 4L3ROS,
125. 2.032 1.063 22.16 =-23.986 -1835, 19.21 26.031 102,66k 128,695 8659, L0282, LESLD,
130, 2.365% 1.059 22.10 24 .147 -1519, 19,28 26,900 100,893 127,793 9006, LOOBE, Lanv7s.,
135, 2.7u2 1,055 22.03 -24,354 =2024%, 19.35 27.756 99,162 126,918 9353, 398L9, L9202,
140, 3.1E5 1.051 21.494 =24.607 -2145. 19.42 28,599 97,468 126,007 2699, 394630, L9323,
145, 3.639 1,047 21.85 -24.908 -2296, 19,49 25.430 95.B08 125,239 10044, 35408, 49451,
150. L.1639 1.043 21,74 -25.256 =24G4, 19.57 30,250 a4, 1%3 124,433 10388, 39183, 48571,
155. L.759 1.03%9 21.62 =25.650 -2655, 19,465 31,4058 92,540 123,648 10732, 38955, L9GET,
160, 5.Lk14 1.035 21.48 -26.088 -28G8, 19.72 31.856 51.027 122,883 11075. 33725, Lagoo.
145, 6,139 I.IDSI 21,32 «2h,570 -310%, 19,80 32,643 B3.492 122,135 1i418. 38481, -49909,
1780, 6.937 1.026 21.15 -27.093 =3359, 19,89 33,420 a47.585 121,406 11760, 38253, L0014,
175. 7.819 1.022 20.986 -27.653 =3635, 19.97 34,188 BG,.5Nk 120.092 12103. 38012, 3011,
130, §.785 1.018 20,74 -28.245 =3929. 20.06 34,947 B5,047 119.994 12445, 37766, 50211.
185, T.842 1.013% 20,51 -2R.BGE -4240, 20,15 (35,698 43,612 113,310 12787, 37515, 50303,
1340 10,897 1,009 20,25 -29,510 ~4566. 20,24 30,440 at.199 11B.63% 13130, . 37260, 50390,
135, 12,256 1,004 19,97 =30,1589 -400%, 20,33 37.176 BO.EDS 117,981 13473, 36999, SOLTE,
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200, © 13,624
205. 15,108
210, 16.714
215. - 18,451
220, 20,322
225. 22,337
230, 26,502
235, 26,825
240, 29,514
245, 31,975
250, 34,816
255, 37,846
260, © 41,073
265, 44,505
70, 48,151
275, 52,019
280, 56.119
285, 60,459
290, 65,048
295, 69.3900
300, 75,020

305, ( 80,4200
3lc. ( 86,112}
315, ( 92,106)
329. ( 98.L15)
325. (105,049)

1,000
0.995
0.990
0.985
0,981
0.975
0.971
¢.966
9.9%61
0,955

2.950

n,.9un
.93,

0.901
0.89%

0.8Gh

19.65
19,31
18,93
18.52
18.07
17.58
17,04
16.46
15.81
15.11

14,355
15.51
12,60
11.460
10.50
9.29
7.97
6.52
L,92
3.16

1,22
-0.9%
-3.32
-5.97
-8.92

-12,13

NoTe.—Data contained in parentheses

-«
30,836 -5249,
~31.502 -5598.
-32.157 5340,
-52.789 -£288.
-33.384 -661E,
~33.926. 6923,
=34,399 -7199.
-34,.782 To=7433,
-35.051 -7613.
-35.17% =712,
-35.130 -77h48,
«3h 885 . -166L,
-34,385 -7u50,
-33.586 -71075.
-32.432 -6597.
~30.854 =5706.
28,774 -L623,
=20, 098 -3201,
-22.704 -1370,
-18.462 954,
-13,203 3870,

( -6.7139) ( 7523,)

{ 1.281) ( 12053.)

{ 10,936} ( 17G6G7.)

{ 22,944} ( 24G1B.3

¢ 37,534} ( 33229.)

20,42

20,52

20,62
20,72
20.82
20,92
21.03
21,14
21,25
21.36

21,48
21.60
21.72
21.85
21.97
i2.10
22,24
22,37
22,51
22,66

22.81

-22.96

23,11
23,28
23.L4
23,61

o

44,344

45,0069
45,802
46,547
47,306
LE,.OB3
48,882
49,709
50,568
SL.467
52,415

53,421
54.,409)
55,003}

55,933)

58.334)
50.8497)

7o.h249
TE.063
76,720
75,392
74,071
72.760
71,455
70.156
G8.860
G7.56L

EE.265
64,961
R3.6GR
62,322
BN.979
59.61k
58,222
506,794
55,325
53.80%

52,221
50.562)
La.811)
LG, 26E)
by ,947)
b2.777)

117,534 .
116.699
11G.073
115,457
114,849
114,248
113,655
113.067
112.u85
111.308

111,354
110.763
110.195
109,629
109,003
108.u37
107,930
107,362
106.792
106,219

105,642
(105,060
(104 . L7L)
(103,881)
(103.282)
(102.675)

were caleulated by extrapolation of the functions beyond their range.

13817.
14163,
14509,
14858,
15209,
15504,
15821,
16284,
16651,
17024,

17405,

i7ien,
18193,
18603,
15028,
19469,
19929,
20412,
20922,
214564,

22015,
22673.)
23357.)
2L189.)
24945, )
25885,)

R

36733,
36460,
36181,
35894,
35598,
352564,
34980,
3LG56.
34320,
33971.

33607,
33227.
32830,
32413,
31974,
31509,
3101G.
30491.
239528,
29323,

23668,

27956.)
TI176.}
26315.)
25358.)

22864, )

o~~~

50550,
50623,
530940,
58752,
50808.
50858,
50302,
50340,
50971,
505935,

51a12,
51021,
51023,
51016G.
51001,
50978,
50943,
50903,
30850,
50737.

50714,
50629.)

5N532.)

5d424,)
50303,)
501ud.3
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Table 12, NaCl concentration: 4.0000 mol/kg HRO - 18.95 wt percent 6.722 mol percent
¥

¢ P ak v sk AL vl sk sS s ul o H %
o) (bars} fgem™} fem mol)Imol K (Imol™)  fem’ mol™ 7 mol g7 {7 mo1™h)

80. 0.405 1.1408 22.68 =34,1L0 ~h415, 13,711 16.6E82 121,780 138,462 523G L2409, LTIG4S,
g5. a,494 1,105 22,70 -33.624 247, 18.76 17.687 119,557 137,246 5502, 42205, L7797,
90, 0,600 1.102 22.71 -53.092 -4071. 18,81 12.0683 117,391 136,074 5950, L1998, 47948,
95, 0,723 1.099. 22.73 -32,540 -3EBE. 18.87 19.CGE 115.274 134,942 6310, 41788, y30498,
100, -0.8G7 1.096 22.7L ~31.988 -3699. 12,12 20.048 113,204 133,848 EET71. B157L, L3245,
105, 1.034 1.092 22.74 ~351.u20 -3502. 13,38 21.G08 111.1a% 132,733 7032, 41358, LE3T0.
110, 1,226 1.0689 22.7% -30.840 -3209. i2.0% 22,559 14g. 211 131,771 7393, 411440, Y8534,
113, 1.u48 1.085 22,73 -24,856 -10349., 17,11 23.862 106.919 130,782 7893, RO752, LaL?s,
120. 1.700 1.082 22,712 -2%.860 -1053. 19,17 24,751 105,072 129,824 2239, LG5y, LEB13
125, 1.988 1.078 22,70 =-24.905 -1097, 19,23 25.627 103,268 128,295 £585, 40364, 48947,
130. 2,315 1.07k 22.67 -25.093 -1152. 19,30 26,4819 161,505 127,99% £929. 44153, 59082,
135, 2.682 1.070 22,63 -25.1125% -1226. 15,37 27.33% 99,782 127.120 9273, 39940, 43213
140, 3.097 1.066 22.58 -25,303 -1321. 19,44 28,174 9g.499L0 126.2710 9616, 3072n, L3340,
145, 3.561 1.062 22.52 -25,.526 =143G, 17.51 2B.998 DE.4LE 125,045 TU5E. 39507, LaLkek.
150, L.0E0 1.058 22.L5 -25.7496 ~1572, 19,59 29,810 94,830 124,639 10293, 30287, 49585,
155, L.G58 1.054 22,37 -26.110 =1730. 13.66 30.610 93,246 123 .85%5¢€ 10638, 39065, 49703,
160. 5.300 1,050 22,27 -26.467 -190§. 1,74 31,399 21,694 123,992 10978, 3EE3G. 59817,
165, 6.009 1.046 22.16 -26.860 -2107. 19,82 32.177 96.170 122,347 11316. 38611, 43928,
170, 6.793 1.042 22.03 -27.304 -2326. 19.90 32,945 BB.B75 121.620 11655. 38380, 50034,
175. T.655 1.037 21.88 =27.777 -2564, 19,98 33,704 287,205 120,909 11592, IFlLh, 50137,
180. 8.601 1,033 21.72 -28.282 -2819. 20.07 34,453 45760 120,21% 12330 37905, 50235.
185, 9,637 1.029 21.54 -28.812 =3090, 20.15 35,174 84,338 119,532 12667. 17662, 50329,
190, 1,768 1.024 21.33 -29,3%63 -3373. 20.24 35.9127 £2,938 118,864 13605, ITE1y, 0419
195. 12,001 1.020 21,10 -29.%927 =IG67, 20.33 36,652 41.55%7 118,209 133435, 37161, 50504,

] * - *» - i .
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1
00, 13.34)
205. 14.755
210. 16.369
215. 18.070
220. 19.%04
225, 21.879
230. 24.001
135, 26,277
240, 28.715
245, 31.323
250, - 34,107
255. 37.076
260, 4p.238
265, 43.601
270, 47.173
275. 50,963
280. 54,980
285. 59.232
290. 63.729
295, 68.480 -
300, 75.495

305. ( 78.785)
310. { B&,359)
315, ( 90.229)
320, { 96.506)
325. (102.901)

20.85
20.57
20.26
19.91
19.54
19.12
18,67
12,17
17.62
17.02

16.35
15.63
16.84

13.01

o~

-30.497
=31.062
-51.61L
-32.138
=32.522
=33.050
=33.403
-33.661
-33.799
=-33.791

=33.603
=33.200
~32.538
~31.567
-30.228
-28.452
-26.158
=23.246
-19.600
=15.079

-8.509
=2.6B07
5.669)
15.865)
28.317)
43.557)

Y

=3067.
-4269,
-4588,
~4g58.
-5133,
-5383,
-5600.
-5771.
-5885.
-5926.

=53B75.
-5712,
=5412,
-4946,
~h279,
=3369.
=2109.

-613,

1356,

3839,

6937,
10783.)

‘15540,

21513.)
2866L,)
37626.)

6

——

37.372
38.086
38.795
39.501
40,204
40,906
41,609
42,313
k3,021
L3734

Lh . 456
45,187
45,933
L6, 695
47,879
LE. I88
449,130
50,009
50,8935
51.%18

52,9G8

54,101}
55.334)
56.691)
58.198)
59.852)

§0.1175
78.849
77.518
76.200
74,883
73,595
712,305
71,018
69.735
68,450

67.162
G5.B67
64,561
63,240

56.215
54.672

53.058

51.358)
L9.553)
47.620)
45.531)
43,2480

117 .567
116.935
116.31%
115,701
115,097
114,502
113,313
113.332
112,755
112,184

111.618
111.054
110 . 494
109.936
109,379
108._822
108 _ 266
107.709
107150
106.590

106.026
(105.459)
(104 .887)
(104 .311)
{103.729)
(10%5.140)

NoTe.—Dats contained in parentheses were caleulated by extrapolation of the functions beyond their range.

i

13682,
14022,
1436h.
1k708.
15054,
15403,
15756,
16114,
16078,
168LE.

17226,
17613,
18012,
18424,
18851.
19297,
1976k,
20258,
20782,
21343,

21048,

22606.)
23324.}
24130.)
2502¢8.)
26045.)

o~

36902,
36637,
36366,
36087,
35800.
35505,
35189,
34883,
34555,
ELYS T

33854,
33485,
33094,
32682,
32246,
5178u,
31291.
30763,
30195,
29580,

28811,

28178.)
27371.)
26473 .3
25467,
24330,

50585,
50660,
50730,
50795,
5085L.
50908.
50956.
50997,
51033,
51062,

51084,
51098,
51106,
51105.

- 51087,

P

51030,
51055.
51021,
50377,
50923,

50860.

50785.1
50700.1}
50604.)
50495.)

50375.)
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Tatle 13, NaCl concentratlon: 4.2777 mol/kp HO 20.00 wt percent 7.155 mol percent

t P ak Ve s oy vk st sS s% Ht s H u
’c) (bara} {gem™)  (em mol ) {Tmo1 K™} {Tmol™)  (em’ mol™) (F mol K7 3 mal™)

80, 0.400 1.116 22.84 -34,981 -4167. 18,73 16,431 122,145 138,576 5189, L2458, LT646,
B5. 0,488 1,113 22.87 =34.425 -3985. 1B.78 17.L36 119,924 137.360 5545, _h2254, 47799,
90, 0,592 1.110 22,90 -33,852 -3795, 18.83 18,431 117,757 136.187 5903, L2048, 47950,
95. 0,714 1.107 22.93 -33,265% -3597, 13.89 19,416 115,640 135,055 6262, 41838, 48100,
100, 0,856 1,104 22,95 =-31,.665 =-33092, 18,94 20,391 113,570 133,962 GEZY. 41625, 48248,
105. 1.021 1.100 22.97 -52.053 -3179. 19.00 21,356 111,550 132,906 6984, 41410, 48393,
110. 1.211 1.097 22,98 -31.429 -2959, 19,06 22,307 109,577 131.884 7345, 41192, L8537,
115, 1,429 1,093 22,99 -25.304 =645, 19,12 23.641 107.255 130.885 7B56. 40822, LB8E7E.
120, 1.679 1.090 22,99 -25.272 -652, 19.19 24,527 105,411 129,938 8202, 40616, L8817,
125. 1.563 1.086 22.98 -25.280 =675, 19.25 25,399 103,610 129,009 8546, LOLOE, 48954,
130, 2.285% 1.082 22.97 -25.331 =715. 19.32 26,258 101,851 128.1049 8889, %0199, L3088,
135. 2.64% 1.078 22,95 -25.425 =175, (19,39 27,104 100,131 127,235 9231, 39987, 4L3219.
140. 3.059 1.075 2z2.92 -25,.5R5 -854, 19,46 27,936 98,449 126,586 4572, 39774, L3347,
145, 3.518 1.071 22.88 -25.749 -953, 19.53 28,756 96,803 125,560 9912, 33559, LaL72, -
150. 4.031 1.067 22.82 -25.97% -1073, 13.60 29,564 95,192 124,756 10251, B9342, L9583,
155. L.E602 1.062 22.76 -26.253 -1213, 19.68 30,360 93,613 123,974 10580, 39122, 43712,
160. 5.236 1.058 22.69 =26.570 =137, 14.175 31,145 92,066 123.211 10927, 38900, L9827,
1E5. 5.937 1.054 22,60 -2G,927 -1556, 19.83 31,919, 90,548 122,467 11265. 38675, 53938,
170. G.712 1,050 22,49 -27.323 -1756. 19,91 12,682 89,058 121.740 11559, 5BR4G. 50046,
175. 7.504 1.040 22,37 -27.753 -1075. 19,99 33,436 £7.595 121,031 11935, 38214, 50145,
180, B.4499 1.041 22.23% -28.214° -2211. 20.08 34,180 86.156 120.336 12270. 37979, 50249,
185, 9,523 1.037 22,08 -28.700 =24EB1. 20.16 34,916 By, 740 119,656 12605. 37739, 50384,
1170 10,642 1,033 21,99 -29,205 ~2724. 20.25 35.564b 83,347 118,990 12940, - 37495, 50435,
1585. 11.861 1.028 21,70 -29.722 -2986, 20.34 36, 364 81,973 118,337 13276. 37245, 50521.

' * * ¢ . " p
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[

200, 13.186
205, 14.6323
210, 16.179
215. 17.861
220, 19.675
225, 21.627
230, 23,725
235, 25,976
249, 28,387
245, 30,966
250, 33.719
255, I6.655
260, 30,782
265, 43,108
270, 46,640
275, 50.388
280. 54,360
285, 58,5L5
240, 53.012
295. 67.710
300, . 72.664

305. { 77.R499)
3. { 83,411)
315. ( 89,.214)
320. { 45.321)
325, (191.7462)

1.02u
1.018%

0.%9%86
0.981

0.u7
0.972
0,967
0,362
g.957?
0.952
0,947
0.742
0.937
0.932

0,927
0.922

" 0.916,
0.911

G.906
0.901

21,48
21,23
20,96
20,65
20,31
19.%94
19.53
19,07
18,57
1£.02

17.u1
16.75
16.02
15.22

14,33

13,36
12,29
11,12
g.82
&.u0

6.83
5.0%
3.18
1.07
-1.25
-5.80

g

-30.244

-=30.760

-31.261
=31,7%3
~32.163
-32.534
-32.829
=33.02¢
-33.100
-33.025%

32,706
-32.289
-31.547
-30.492
=29.003
-27.1%90
=-24.790
-21.764
=17.923
-15.334

~7.G611
-0.611)
7.931)
18.347)
31.053)
U6.586)

o~

=327h.
=3553.
-5828.
-L093,
=L341.
=h5hL.
4751,
-L4EI3,
=8,
-4980.

-4833,
-45591.
~4349,
-3838.
-3123,
=-2160.
=302,
713,
2756,
5317.

8503.
12LuB.)
17317.)
2331%.)
30720.)
39858.)

W3, 4k

LG, 126
L4.B56
45,602
LG, 36T
47,155
b7.971
LE.B822
49.713
50,655
51.658

52.734

53.898)
55.171)
56.577)
5B.14L)
59.913)

80,617
79,278
77.955
76,645
75,344
74,053
T2.769
71.u89

TIN.I1Y

68.932

67.E49
66.358
G5.055
63.736
62,396
61 028
59.627
58,186
56.689
55.132

53.500

51.77%)
49.938)
47.965)
45.824)
43.476)

117,696
117.066
116, LLE
115,836

" 115,235

134 642
114,057
113.L78
112.974
. 112,337

111,773
111.21%
110.657
110.103
109,551
109.000
108.4L9
107.8397
107,344
106.790

106,233
{105.673)
{105.10%)
{104,510
{103,968)
{103,389)

NoTe.—Data contained in parentheses were caleulated by extrapolation of the functions beyond their range.

.~

13612,
13850,
14289,
14630,
14973,
15320,
15671,
16027.
16289,
16757,

17134,
17521.
17920.
18333,
18762,
13211.
19683.
20183,
20715,
21287.

21906,

22582.)
23327.)
2L156,)
25089.)
26149,)

36991,
36730,
IGLES,
jelss,
35906,

35615, -

35314,
35002,
3u6748.
34341,

33988,
35619,
33230.
52821,
32387.
31925,
31431,
30901,
30329,
29709,

29031,

28286.)
27462.)
26542.)
25508,)
24334, )

50603,
50680,
50752,
50818,
50879,
50935,
50985.
51029,
51067,
51098,

51122,
5140,
51150.
51153,
51148,

51135,

5111,
51084,
S10L.
50996,

50937,

50868.)
50789.)
50699.})
50597.)
50484.)
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NaCl concentration:

Table 14. 4.5000 mol/kg Hao 20.82 wt percent 7.499 mo!; percent
¢ p al v oy Ak vL s® LS sC uL o H a9
- - - - - =1 -1
’c) (bars) {gem™) (em mol My {Tmol K™Y (Fmol™)  (em®mel™ 4 mal” KT 7 mol™h)
50. 0.335 © 1.123 22.96  -35,571 -3955, 18,74 16,227 122,444 138,670 5151, 42496,  u7Gu7
85. 0.683 1,120 23.01  -34.084 -37562. 18.79 17,231 120222 137.45% 5508. 42203, 47801
a0, 0.586 1.117 23,04 -34.380 -3581, 18.85 18.226 118,055 136,281 5865,  42087.  u7952.
5. 0.706  1.11u 23,08 -33.761 -3351, 1z.90 19.211 115.937  135.1k3 6224,  41878.  L48102.
100. 0.847  1.110 23.11  ~33.129 -3134, 12,96 20,187 113,868  13k,055 6585. 41665, 48250,
125. 1.010  1.107 23.14 -32.485 -2509, 19.02 21.15%  111.8%% 132,998 6347. 41443, 48336,
110, 1.108 1.103 73,16 -31.827 -2077. 17,08 27.103 109.87% 131,377 7307, 41232, 48540,
115 1.41L 1,100 73,18 -25.590 ~322, 19,14 23.461 107,527 130,382 7B28.  LDBSL.  L36B1
120, 1.662  1.096 23.20 -25.536 -318, 19.720 24.3u5  105.685  135.031 8172.  40643.  LBB2L.
125 1.543  1.082 23,20 -25.517 -330. 19.27 25.215  193.387 129,102 8515.  uO&L2,  LBY5E.
130 2,262 1.083 73.20 -25.539 360, 19.33 26.072  102.130 128,202 8858,  4023L. 43092,
135, 2.623 1,085 23.19  -25.605 -408. 19.40 26,915 100,513  127.328 9199. 40025,  49223.
140, 3,028 1.081 23,18 -25.715 ~47s. 19.47 27.765  BE.73k 126,479 9532,  39813. 49352,
145, 3.483 1.077 23.15  -25.871 562, 19,54 26.562 97,802 125,654 9877. 39600, 40477,
150. 3.9951  1.073 23.12  -26.071 -670, 19,62 29,367 95.454 124,851 10215, 39385,  LACID.
155. 4.557  1.069 23.07  -26.315 -793. 19,09 30,160  93.903 124,069 10552, 33167,  .3r1a.
160, 5.185  1.065 25,01  -26.602 -256, 19.77 30.542  92.365 123,307 10858, 38947,  LIETh.
165, 5.580  1.061 22.94  -26.728 -1114. 19,84 31.712  50.851  122.56L 11223, 38724, 42946,
170, 6.647  1.056 22085  -27.283 -1301, 15.92 32,472 89.366 121,338 11557.  38438.  50055.
175, 7.491  1.052 22.75  -27.691 -1596, 20,00 33.222  87.907 121,129 11891,  38268... 50159.
180. 8.L18 1,068 22.63 -28.113 -1727, 20,09 53.963  B6.473  120.435 1272u. 38835, 50259,
185. 7,432 1.084 22.50 -2§.572 -19063, 20.17 3L.694  B5.062 113,757 12557.  377939.  5035G.
190 ro.s41  1.039 22,34 -29.0u% -2210, 29.25 35.41F. 83.673  119.092 12890,  37557.  50kL7.
135, 11.7u8  1.035 22,17 -29.52¢ - 2456, 20,34 36.135  B2.305  118.u40 13224, 37311, 50535.
e rs

L
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325,

13.061
1L . LEG
16,028
17.695
17.492
21.427
25.507
25.73%
28.128
30.683

33.412
36,323
30,422
§2.718
46,220
49.955
53.872
58.0060
6G2.4u7
67.104

72.020
{ 77.203)
( 82.G66)
( 85.413)

( Su.470) .

(100.834)

0.989
0.98%

0.916
0.211

21.97
21,75
21.50
21.22
20.91
20.57
20,19
18,77
19,31
18.80

18.2y
17.62
16,94
16.19
15.36
14,45
13.45
12.35
11.1%

9.81

8.33
6.71
4,93
2.94
0.81
-1.55

o

-30.013
-30,403
-30.956
~31.389
-31.779
-32.109
-32.361
~32,513
=32.501
~32.4160

-32.106
-31.573
=30.774
~29.657
~28,161
-26,216
-23,739
=20.0G28
=1G.705
=12.003

-G, 166
0.961)
9.048)

20.223)

33.124)

4g.878)

o~

-2728,
-2929,
-3247.
-3493,
-3722,
-392u,
“4091.
-4210,
-4267,
-L208,

=413, -
=3304.,
-3531.
-24887.
-=223G,
=1234 .
67,
1728,
3824,
GLb3.

9694 .,
13712.}
18665.)
24760 ,)
32217.)
41548.)

20.43
20.52
20.61
20.70
20,80
20,89
20.99
21.08
21.19
21,29

21.39
21.50
21.61
21.71

21.82

21.93
22,05
22.16
22,217
22.39

22,51
22.62
22.74
22.86
22,99
23.11

36,845
37.550
3g 251
38,948
39,043
40,338
41,033
41,731
L2, 434
43,144

3,863
Lb 504
45,342
46,109
46,901
L7.723
L8 ,580
49,482
50,437
51.456

52.55%

53.74&)
55.069)
56,6494)
58.111)
59,940)

B0,%5L
79,621
78,302
76,937
15,702
Th.hl6
75.137

- 71,862

70.539
639.314

© 68,034

66,746
65.445
64.127
62,786
61,417
60,012
58,563
57.060
55.4391

53.842
52.087)
50,234)
48.227)
LG, Ohh)
43,643}

117,300
117,171
116,553
115,945
115,345
114,754
114,171
113,594
113,023
112.458

111.837
I11.3u0
110.787
110,236
109.687
109.139
108.592
108,0u5
107.497
106.9L7

106.396
(105.841)
(105,283)
(104.721)
(104,154}
(103,.583)

NotE.—Dats contained in parentheses were calculated by extrapolation of the functions beyond their range.

13558
13894,
14231,
14570,
14918,
15257.
15606,
15560.
16320,
16688,

17064,
17451,
17850,
18264,
18695,
19146,
19622,
20127,
20667,
21247,

21878,

22568.)
23332,)
265184, )
251h4.)
26240,)

37059,
35802,
36538,
36267,
55988,
35700.
35u02,
35094,
34773,
35438,

3L089.
35722,
33335,
32927,
32494,
32032,
31538,
31006,
306430,
29804,

2911%.

28364.)
27526,)
26584.)
25531.1}
24328.)

30618,
50696,
50769,
50837,
52899,
50956,
51008,
51054,
51093,
51126,

51153.
51173,
51135.
51191,
31189,
51178,
51160,
51133,
51097,
51052,

50997,

50568.)
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Table 15, NaCl concentration: 5.0000 ol fkg Hso ’ 22.61 wt percent 8.263 mol percent
-

t b . ab v i iy vk sk 65 s ul 4 H n%
ey {bare] {gem™)  (em mol J{Imol K™) (Fmol™)  (cm’ mo1™h) {7 mol™ K™Y  mel™h

&80, 0,585 1.137 23.24 =36.6069 -3432, 18.78 15.757 123,133 138.8%1 5067, 42583, 47651,
as, 0,470 1.138 23.30 -35,997 -3216 18.83 15.762 120.911 137.673 SL2k, L23B0. L7804 .
90, 0.571 1.131 23.36 -35.326 ~-2991. 18.88 17.757 118,742 136.4398 5781. L2175, L7956,
a5, 0.68% 1.128 23,41 -34.641 -2757. 18.94 18.7L2 11G,.62% 135,366 6140, 41966, L8106,
100. 0,826 i.124 23.47 -33,941 =2515. 18.99 19,718 114,553 134,271 6501. L1754, LB255,
140% 0,980 1.121 23,52 -33,228 -2265, 19.45 20.686 112,528 133,214 6863, L1538, L3402,
110. 1,169 1.117 23,56 -32.500 -2006. 19.11 21,637 119.55% 132.192 7224, 1322, £8546.
115, 1.381 1.114 23,61 -26.,050 K32, 19.17 23.052 108,152 131,203 7766, 40923, LBE3D,
120. 1.622 1.11¢ 23.65 -25,934 458, 19,24 23,931 i0G.314 130.245 B108§. L0721, L8329,
125. 1.898 1.106 23,68 -25.856 469, 19.30 24 .797 104,520 129,317 BHLY., LO517. LESES,
130, 2,210 1.103 13.71 -25,821 LE2Z, 19.37 25,648 102,768 128.417 8789, 40312.° 49102
135, 2.562 1.08% 23.73 -25,828 438, 19.43 26,487 101,057 127,543 9128, L0106, L9234,
140, 2.959 1.085 23.74 -25.RE0 39y, 19.50 27.311 99,384 126,695 aL66. 395898, L9364,
145, 3.404 1.091 23.75 -25.476 351. 19.57 28,123 57.742 125.870 9802, 395689, L9390,
150, 3.901 1.087 23.75 -26.116 249, 19,65 28.921 96. 146 125.068 10137, 39477, L9G1L
155. L, LS54 1.083 23.73 ~26.299 146, 19.12 29,708 94,5749 124,287 10470, 39266, 4973,
160, 5.069 1.079 3.1 -26.524 25, 19.40 30,483 93,043 ‘123,526 10803, 39048, 49851,
165, 5.750 1.075 23.68 -26.789 -117, 19,87 31,246 91,538 122,784 11135, 38830, 49965,
170, 6.501 1.070 23.63 -27.091 =217, 19,95 31,993 90.061 122,059 11465, 3BB10. 50075,
17%. 7.328 1.066 23,57 -27.426 454, '20.03 32,741 88.611 121.352 11785, 38386, 50181,
180. 8,235 1.062 23,50 -27.789 ~B4E, 20,11 33,473 &7.187 12D0.5660 12125, 38158, 50283,
185 9,223 1.058 213,41 -28,176 =-B52, 20.19 34,197 85,7860 119.983 12456, 31927, 50382,
190, 10,515 1.053 23.30 -28.580 -1069, 20,28 IK,913 84,508 119.321 12783, 17692, SO04TE,
195. 11.498 1.049 23.18 -2B.9%4 ~1294, 20.36 35,622 11E.671. 13113, 37452, 50565,

83.049
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200, 12,785
205, 14,181
210. 15.692
215. 17.326
220, 13,088
225, 20,985
250, 23,023
235. 25.211
26, 27.554
245. 39.0560
250, 32,736
255, 35,580
260, 38.630
265. 41.863
276, 45,297
215, - 48,941
280, 52.B03
285, 56.891
2900. 61.214
295, 65.782
300. 70.603
305, ( 75.688)
310. ( B1.04B)
315. ( 86.687)
320. ( 92.622)
325, { 98.863)

© 1.0y

1.027
1.017

23.03
22.86
22.67
22.46
22.21
21.94
21.63
21,29
20,91
20.49

20.02
19.50
18.93
18.29
17.5%
16.82
15.97
i5.03
13.94
12,85

11.59
10,22
8.70
7.06

5.28

3.33

.

=29.410

-29.818
~50.207
=30.565
-30.876
=531.125
=31.292
~31.356
=31.291
=31.070

-30.657
=30.016
=-29.102
-27.861
-26.233
=24.1%6
=21.513
-18.233
-14.183

=9.215

=3.148
4.237)
13,217)
24,133}
37.419)
$5.630)

o

=1522,
=1751.
=1973,
-2183,
-2373.
=2536G.
-2660.
-2735.
-2746,
=2G77.,

-2511.
-2223.
-1790.
-11a0.
-358.
721,
2108.
3863,
GOEY,
8799,

12182,

16349,)
21473.)
27717000
35513,)
L5058.)

20.45
20.53
20,62
20,71

20,380

20.90
20.38
21.08
21,138
21,28

21.38

- 21,48

21.58
21.68
21,78
21.88
21.99
22,09
27,18
22,30

22.40
22,51
22,81
22,72
22,82
22.93

P e

NoTE.—Data contained in parenthesea were caleulated by extrapolation of the

60.026)

G498}
43,973}

118,034
117.4508
116.793
116. 188
115.592
115,004
114,425
115.852
113,286
112.726

112,171
111.620
111,072
110,528
109.986
109,446
10g.907
108,368
107.830
107.290

106.749
(106.205)
(105.659)
£105.110)
(104 ,557)
(103,999}

functions b-es'ond their range.

13443,
13774,
14107,
14tz
14779,
15121,
15466,
15817,

-1617S.

16541,

16916,
17302,
17703,
18119,
18550,
19012,
19u97,
20014,
205740,
21172,

21829,
225%2.)
23357.)

24261, )

25287.)
26463.)

37208,

36957,
36700.
36436,
3G1EL.,
35883,
35582,
35280,
34976,
3LEME,

34305,
33941,
33559,
33153,
32721,
32259,
31762,
31224,
30640,
30001,

29238,

28518.)
7647 .3
2666E.)
25556.)
24283.1}

50650.

50731.
50807.
50878.
50943,
51004,
51059.
51108,
51151.
51188.

51219.
S512h4,
51261.
51272,
51275,
51271.
51259,
51239,
51210,
51173,

51126,

51070.)
51005.}
50929.}
50843.)
S0T4G.)
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Table 16. NaCl concentration: 5.5000 mol/kg H O 24.32 wt percent 9.015 miel percent

¢ P a- v g [ vl st a5 s m- oM T
{°c; {bars) [£:4 cm-a] {cman'iol_"l} J mo!AK‘l} J mol“') I::.'m"3 mul'l] Jmel 'K ‘} {J mol 1}

0. 0,375 1.151 23,50 =37.408 =2845. 18.82 15,274 123.850 139,125 4984, 42670. BTG5,
85. 0.L58 1.1u48 23,57 =36.696 -2608. 18.87 16.280 121.G25 157,945 5340, 42468, 47808,
a0. 0.556 1.145 23.65 -35,965 -2302, 18.82 17.276 115,450 136.729 5698, 42262, 47964,
g5, 0.671 1.162 23,73 -35,219 -2106. 18.97 1g.262 117,333 135,595 6057, 42054, 48111,
a0, 0.8G5 1,138 23,80 -34,L58 -1561. 19.03 13,239 115. 2¢0 134,599 Gull, 41842, LBZE0.
105, 1.961 1,135 23.87 =33.683 -15G8. 19.09 20.208 113,232 133,441 G780. w1627, LBLOT,
i1a, 1,140 1.131 13.94 =32,892 -1286. 19.15 21.1¢2 111,255 132,418 Tia2, 41410, L3553,
115, 1.3406 1.128 24,01 -26G.246 1227, 19.21 2263k 108,794 131,428 7705, 50990, 48R96.
120, 1,533 1,124 24,07 -26,07% 1273, 19,27 23.510 106,359 130,469 20LE. ugyoo, 42E37,
125 1.851 1,120 24,13 -25,951 1343, 19,34 24,371, 105,16% 125,540 8386. L0590, LBYTS.
1390, 2.15G 1.116 24,149 =25,.f5h 1317. 19,460 25,214 103.421 128.64D 2yiL, L0387, u3111,
135, 2.501 1.112 2,24 -25.821 1312, 15,47 26,052 101.71% 127.760 3061, 4018L, B924%5,
140, Z.839 i.108 24,28 -25.821 1290, 19.54 26.872 100,045 126,917 9396, 39980, #9576,
145, 3.324 1.104 2,32 ~25.806 1248, 19.61 27.6078 93,014 126.092 9730, 3977k, 53503,
150, 3,810 1.100 24,35 -25.855% 1187, 19.08 28,471 16,819 125,290 10062, 39566, 49628,
155. 4.352 1.096 26,37 -26.086 1106, 19.76 29,252 95,258 124,509 10393, 39357, L3750,
160. L.95L 1.092 24,38 -26,259 1006, 19,83 30,020 93,729 123,749 iorzz. 39146, LOBGE.
165, 5.620 1.08% 24,38 -26.472 BAT. 19.91 30.777 92,231 125.008 11051, 38933, 4998,
170. 6.355 1,084 24,37 =26.721 750, 19.98 31.523 90.761 122.284 11378, 38717, 50095,
17s5. 7.165 1.080Q 24,35 =27.002 597. .06 32.258 89,320 121.574 11745. 38498, 50203,
lso, 8.054 1,075 24,32 -217.311 W28, 20,14 32,983 87,904 120.887 12031. 38276, 50307,
185, 3.027 1.071 24,28 -27.644 7. 20,22 33.700 86,512 120.212 12356. 3B051. 50407,
130 10,091 1.067 4,21 -27.992 55, 20,30 34,408 BS, 143 119,551 12682, 37821, 50503,
195, 11.251 1.0862 26,14 -28,%50 =144, 20,30 35,109 83,794 118.903 13007, 17588. 50595,

' i A4 o -
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209, 12,512
205. 13.280
210. 15.362
215. 16.964
220, 18,691
225. 20,552
230, 22,551
235, 24,697
240, 26.996
245, . 29,455
250, 32,081
255. 34,882
260, 37.865
265. 41,038
270, 45,409
275, . 47,986
280, 51,777
285, 55,791
290. 60.035
295, 64.520
300. 69.25L
305, ( 74.246)
310, ( 79.507)
315.  ( B5.046)
320, ( 90.874)
325, ( 97.002)

0,978
0.97%

0.970
0.%66
0.962
¢.958
0.954
0.951

24,04
23.93
23.79
23,63
23,45
23.24
23.01
22.74
22,44
22.10

21.71
21.29
20,82
20,29
19.71
19,07
18.35
17.57
16.70
15.74

14,70
15.55
12.30
10.95
9.50
7.97

s -

=28.709
=29.058
-249.587
-29.682
~29,930
=30.112
-30.210.
-30,202
-30,063
29,762

-29.266
-2B.536
=27.527
-26.185
-2L LT
=22.241
=19.478
=16.055
=~11.847
~5.703

=0.439
7.170})
16.405)
27.616)
41.2u%)
57.362)

o~y

-3u5,
=-5Lb.
=740,
=920,
-1a79,
-1209,
-1300.
~1338,
-1311,
-1202,

-992,
=659,
-176.
488,
1370,
2514,
3972,
5807,
8045,
10931,

14426,

18722.1}
23995,)
30465,)
38412.)
LB200.)

50,601

51.794

53,106)
54,559)
56.187)
58.029)
60.136)

82.LES
81,152
79.B5L
78.569
77.295
76.028
75,769
73,512
T2.25h
70,993

69.725
68,0445
67,148
65,829
64 482
63,100
61.672
60.191
58,643
57.01%

55,289

53.L4k)
51.455)
49.289)
46.905)
W4.253)

118.2638
117.644
117.051
116,429
115.836
115.252
114,675
114,107
113,544
112.988

112.u37
111,391
111.34%
110,811
110,275
109,741
109,209
108.678
108.147
107.616

107.084

(106,550).

{106, 018)
{105.476)
{104,935)
(104.389)

MNoTE.—Dats contained in parentheses were calculated by extrapolation of the functions beyond their rabge.

e

13333,
13661,
13939,
14321,
14655,
1992,
15335,
15683,
16038,
16402,

16777,
17164,
17565,
17984,
18424,
18890,
19384,
19914,
20687,
21110,

21794,

22552.)
235389,
24355.}
25647 .}
26705.)

i

37349,
37105,
36854,
36597,
36331,
36057,
357735,
35477,
35168,
34865,

34506,
3L148,
35769,
33365.
32933,
32469,
31968,
EP YN
30830,
30176,

29453,

2B6LT.}
27TH2.}
26719.}
25551.}
24205.}

50682,
50765.
50844,
50917,
50986,
51049,
51107.
51160,
51207,
51248,

S1283.
51312,
31334,
51349,
51358,
51359,
51353,
51338,
51316,
51286,

51247,

51198.1%
51141.)
S1074.)
50997.)
50911.)
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Table 17.

NaCl concentration: 5.7036 mol/kg H’O 25.00 wt percent 2.318 mol percent

: p ab V- Sl B vk st Y- G ul “aH n@
‘o) {bara) {gem™} fem mol ) @mot K} (Fmol™)  (em® mol™} (7 mat KT (T mot™

0. q.370 1.157 13.60 =37.633 -2589. 1B.83 15.07% 124,150 139,224 4949, 42706, 47655.
85, G.453 1,154 23,68 ~36.897 -2343, 18.88" 16.080 121,924 138,004 5306, 42503, 47809,
0. 0.550 1.150 23.77 ° =36.143 -2088. 18.94 17.076 119,751 136,827 5664, 42298, h7962.
a5, 0,663 1.147 L 23.85 =35.374 -182%, 18.99 18.063 117.628 135,692 6023, 42090, 48113,
100, G.796 1.144 23,93  -34.589 -1551. 19.05 19.041 115,554 134,595 6384, 41878, 48262,
105, 0.550 1.140° 24.01 =53.791 -1269, 19.11 20,011 113,525 133,536 GTu7, ul663. LEL10.
110, 1.128 1,137 24.09 =32.977 -978. 19.17 20.49566 111,546 132,513 7108, Lluye, L8555,
115, 1.332 1,133 24,17 -26.257 1563, 19.23 22,461 159,061 131,522 7E6E1. 41018, 48659,
120. 1.566 1.129 24 .24 =26.071 1616. 19.29 - 23,336 107.227 130.583 an21. 40819, LEBLO,
125, 1.832 1.125 24,31 -25.924 1653, 19.35 24,196 105.438 129,633 8360, 405619, 48373,
130, 2.134 1.122 4.38 -25.819 1674, 19.u2 25.042 103,691 128,732 E6OE. 4OL18. 49115,
135, Z.476 1.118 24,44 ~25.756 1678. 19.49 25,873 101.985 127.858 a3, 40216, 49243,
140, 2.360 1.114 24,49 =25.738 1663. 19.56 26,691 100.318 127.009 9368, 40013, 49380,
145, 3.291 1.110 24,50 =25.764 1629. 19.63 27.4495 98.689 126. 185 9701, 39808, 49509,
150 3,773 1.106 24,58 =25.834 1575. 19.70 28,286 97.096 125.382 10032, 39602, L9634,
155 4,310 1,102 ZL.52 =2%,947 1502. 19.77 29,065 95.537 124,602 10352, 3939, L9755,
160, 4,907 1,098 24 .64 -26,102 1410, 19,85 29.831 94,011 123.8b1 10699, 39185, LIBTS,
165, 5.567 1.093 2L, 66 =26.296 1299, 19,92 30,585 92,515 123,108 11018, 38973, 49991
170, 6,296 1,089 24,67 -26,526 1170, 20.00 31,328 91.049 122.377 11344, 38759, 50103,
175, 7.099 1.085 24,66 -26.788 1625, 20.08 32,066 £9.610 121.671 116569, 385u3, 50212,
140, 7.980 1.081 24 .65 -27.079 TBBS. 20.16 32.783 88,198 120.980 11994, 38323, 50316,
185, 8.946 1,076 24,62 -27.392 692, 20,2L 33.4396 86,809 120,306 12318, 38100. 50417
150, 10,601 1.072 24,57 -27.721 509, 20,32 34,202 B5. 443 119,645 12641, 37873, 50514,
195, 11.151 1.068 .24.51 =28.060 318, 20.u0 34,899 £L,098 11g.998 12965, 37641, 50607,

' s ¥ 3

SNOILNTOS 08N 04 SATAVI WVILS AYVNINITENd FCd



200. 12.401

205, 13.759
210, 15.229
215, 16.813
220, 18,532
225. 20,378
230, 22.363
235, 24 492
260, 26.773
245, 29.214
250. 31.820
255, 34,601
260. 37.562
265,  40.712
270. 44,058
275. 47.609
280. 51.373
285, 55,357
290, 53,572
235, 64.02k
300. 68.725
305. ( 73.682)
319. * ( 78,905)
315,  ( 84,405}
3200 ( 90,132)
3250 (96,277}

0,358

26, 4k
24,35
26,23
24,10
23.94
23,76
23,55
25.31
23.04
22,73

22,38
22.00
21.56
21.08
20,55
19.95
18.29
18.57
17.77
16.88

15.492
1486
13.72
12.48
11,16

94.79

N ]

-28,398
~28.727
-23.03%
-25,309
-29,534
~25.694
-29.769
-29.73G
-29.570
-29.242

-28,718
=27.957

©-26.915

-25.537
~23.761
-21,512
~18.703
=15.23%0
-10.965

-5,757

0.578
§.270)
'17.591)
28.118)
42,676)
59, 445)

i g

20.47
20.57
20,60
20,74
20,83
20.52
21.01
21.190
21.19
21.28

21.37
21.47
21.56
21.65
21.75
21.8h
21,94
22,03
22.12
22.21

22.30
22.39
22.48
22,517
22.65
22.7h

35.591
36,277
36.1359
37,639
38.317
38.947
39.678
40,365
41,059
41,763

B2.u81

49,318
50.432

51,646

52,4982)
54,466)
56.132)
58.020)
60,185)

. 82,772

i~

81.403

30.169 -

78,888
77.617
76.355
75.098
75.844
72,589
71.330

70,063
G8.78%
67.L88
66.168
64,819
63.433
62.000
60.511
58.953
57.312

55.56Y4

53,.703)
51,686)
49.486)
47.060)

44, 355)

118.3G3
117.740
117.128
"116,527
115.935
115.351
114,776
114.2G9
113,648
113.093

112,564
112,000
111,460
110,923
110.389
109,858
109.%28

108,800 .

108,272
107,76k

107.215
{106,684}
(106.152)
(105.618)
(105,980)
(104,539)

Nore.—Dats contained in parentheses were calculated by extrapolation of the functions beyond their range.

.

13290,
13616,
13943,
18272,
14605 .-
14941,
15283,
15630,
15984,
16348,

167212,
17109,
17511.
17932:
18374,
18842,
19341,

"19876.

206L55.
21087,

21782,

22554.)
23419.)
24397,)
25515.)
26808.)

o~

37405,
57164,
36916.
36661,
36398,
36126.
35844,
35551,
35244,
34924,

34586,
34229,
33851,
33448,
33016,
32551,
32048,
31501.
30902,
30242,

29511,

28694,)
27775.1
26733.)
25551.)
24166.2

S0E95.
507713,
50858.
50533,
51003.
51067.
51127,
51381.
51229,
51271,

51308,
51338.
51302,
51380,

- 51380,

o~

51393,
51389,
51372,
51357,
51329,

51293,

51243.)

S1194,)
51130.)
51057.1
50873.)
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Table 18 NaCl concentration: 6.0000 mol/kg H,O 25.96 wt percent 9.755 mol percent

' P ab v 5™ iy vb st &5 s e o H S
‘o) (bars) (gem )  (em'mol™)Tmol K} I mot™)  (em’mol™ (J mol K7 (J mol™)

20, 0.364 1,165 23.75  -37.376 ~2136, 18.85 14,779 124,595 130,374 4899, 42758, 47657,
85. 0.445  1.161 23,84 -37.107 -1940. 15,91 15.786 122,366  138.152 5256, 42556, 47811,
90, 0,540  1.158 23.93  -3§.321 -1673. 18,96 16.783  120.191  136.974 5614.  42350.  GT9bi.
95 0.652  1.155 254,03 -35.520 -1398, 13,01 17.771 118,066  135.837 5975, 2142, 48116,
100, 0.783  1.151 24,12 -3L.703 -1113. 19.07 18.750  115.989 134,739 5355, L1930,  4E265,
105, 0.935  1.148 245,22 -33.872 -813. 19.13 13,721 113,958  133.679 6698. 41715, 48413,
110, 1,110 1.144 24.31  -33.026 -515, 19.19 20.678 111.976 132,654 7061.  L1L9ER. 48559,
115, 1.311 1,161 24,40 -26.205 2061 . 18.25 22.207 109,456  131.662 7646,  41057. 48703,
120, 1.552  1.137 U 48  -25.992 2127. 13,31 23.080  107.625  130.702 7985.  408B0.  W&8ULS.
125, 1.80%  1.133 24.57  -25.820 2175, 19.38 23,938  105.83%  129.772 8323.  40661.  4BIRL.
130 2,102  1.129 74,65  -25.689 2706. 19.45 24,781 104.083  178.871 8659,  404B2. 49121,
135 2.439  1.125 24,72 -25.G02 2220. 13,51 25,611 102,385  127.996 8994,  40261. 49256,
1y, 2.818  1.121 25,80  -25.550 2215. 19,58 265.426  100.721  127.146 9327.  40060.  L93E7.
145, 3.244 1.117 24,86 -25.560 2191, 19.65 27,227 99,094  126.321 9659, 39857, 951G,
154, 5,719 1.113 24,82 -25.005 2147, 19,72 28,015 - 97.503 125,519 9989,  39854. 43643,
155, b.259  1.109 2497 -25.59% 2085, 19.80 28,790 95.947  124.738 10317,  33u4E.  4976G.
150, n.835  1.105 25.02  -25.824 2003, 19,87 79.553  gh.424  123.977 10644, 33241, 49885,
165, s.u50 1,101 25.06  -25.993 1502, 13.35 30.306  92.932  123.236 10970.  33032.  50002.
170. 6.210  1.097 25.08  -26.199 1784, 20,02 31,043 91,470 122.513 11294,  38821.  50115.
175 7.005  1.092 25.10  -26.437 1650. 20.10 31.771  90.035  121.807 11617..  38607.  5022%.
180 7.873  1.088 25.11  -26.703 1500. 20,18 32,400  B8.627  121.117 11940,  38390. 50330, -
185. 8.627  1.084 25.10  -26.992 1339, 20,26 33.199  87.243  120.442 12262,  38171.  S0432.
190. 9.870  1.080 25,08 -27.296 1167. 20,34 33,000  85.882 119,782 12583, 37947,  50530.
195, 11.006  1.075 25.05 -27.609 ETEN 20,42 34.593  Bh.54?  119.136 12905, . 37718, 50024,
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245,

250.
253,
260,
265.
270.
275.
280.
285.
290.
295,

joe,
305,
310,
315.
320,
325.

12.242
13.584
15.037
1G.608
18,303
20,129
22.091
24,198
26,45,
28.869

31,448
34,199
37.120
40,246
43,558
47,073
50.798
SL.762
58,914
63.322

67.376

72,.884)
78.056)
83.501)
89,231)
95.2561)

1.071
1.067
1.062
1.058
1.053
1.0453
1.045
1.040
1,036
1.031

1.027
1.023
1.018
1.014
1.010
1.006
1.001
0.997
0.993
0.989

0.986
0,982

25.01
24,94
24 .86
24,76
25.03
24,49
24,32
24,12
23.89
23.63

23,33
23.00
22.63
22,21
21.7%
I1.71
20,63
19.99
19,29
18.51

17.66
16,73

. 15.73

14,66
13.54
12,40

e

-27.,022
-28,225
-28,507
-28.754
-28.851
=29.032
-29.127
-29,062
-28.86L
-28.501

-27.939
=27.139
=26.054
=24 .630
-22.804
-20.501
-17.631
-14.080

=9.750

-4, 458

1.97k

9.,775)
19.231)
30.6499)
bh,5632)
61,611}

808,
629,
458,
301,
165,

Gl.

=3.
=14,

43,
184,

u2g,
798,
1321.
2023,
2958,
4155,
5671,
7572.
9935,
12854,

16445,

20852,)
26254,
32875.)
4#1003.)
51008.)

20.50

20.59
20.67
20.76
20.85
20,93
21.02
21.11
21.20
21,29

21,38
21,467
21,56
21.65

21.75

21.84
21,93
22,02
22.10
22,19

22,28
22.386
22 .44

22,52

22,60
22.68

35,281
35.962
3b.0LY
37,316
37.991
318,667
39,345
40.030
40,722
41,425

42,143
42,879
43,638
bl 425
5,247
46,110
47,025
48,0090
L2, 0uL9
50,186

51,429

52,802)
54,331}
56,052)
58.009)
60.257)

o

83,221
81.917
80.628
79.352
78.087
76,829
15.577

LTk, 326

13.075
71.219

70.555
69,277
67.280
66.659
65.306
63.91b
62,473
60.973
59.400
57.73¢%

55,5971
54.073)
52,016}
49.766)
47.277)
b, k9Y)

118,502
117 .880
117,269
116.668
116.078
115 496
114.822
114,356
113.797
113,204

112,697
112,155
111.618
111.084
110.553
110,025
109 498
108,973
108.4L9
107.925

107.400
(106.874)
(106.347)
(i05.818)}
(105.286}
(10,7512

NoTte.—Data: contained in parentheses were calculated by extrapolation of the functions beyond their range.

15228,
13551,
13876.

. 14203,

o~~~

14534,
14268,
15208,
15553,
15907.
16269,

16643,
1r030,
17434,
17856,
18301,
1877L.
18278,
19821.
20411,
21056,

21767,

22559.)
23449.)
2L459.)
25617.)
26959.)

37486,
37248,
37004,
36752,
36493,
36225,
35947,
35657,
35354,
35036,

34700,
34346,
33969.
33566.
33134,
32668,
32162,
31616,
31004,
30335.

29591,

28758.)
27817.)
26748,)
25522,)
24102.)

50716,
50799.
50880.
50956.
51027,
51093,
51154,
5121G.
51260,
51305,

51344,
51376,
51403,
51422,
51435,
514L1.
51440,
51432,
51415,
51341,

51358.

51517.)
51267.)
51208.)
51139.)
51061.)
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Table 19. NaCl cencentration:

6.5000 mol/kg H_O

27.53 wt percent -

10.482 miol percent

t P ak v it iy vE st 48 5% Ly u®
{c) {bars) gem™) . {em’mal I mol K7} (T mol J) {em” mol™} (7 mot™ K™Y (J mol ‘}

85, 0,432 1.174 24,09 -57.251 =1211. 18,95 15,221 123,135 138,416 5170, - L2655, L7815,
g0, 0.524 1.171 25.21 =36.415 -924. 12.00 16.280 120,954 137,234 5529, L2550, L7968,
95, 0.633 1.168 .32 =35.503 =G32. 19,06 17,270, 118.22% 136,094 5889, 42231, LE120.
100. 0,761 1,164 24,43 -34.696 =329, 19,11 18,251 116,743 13L.99% 6251. L2019, L8271,
105. 0,908 1,161 25,54 -33.815 =1L, 19.17 19.224 11y.706 133,930 EG15, L1BDY, L3419,
110 1,078 1,157 4,66 -32.919 306. 19,23 20,185 112.71¢L 132.903 5979, = L1587, LBSGE,
115. 1,275 1,153 24,77 -25.940 2946, 19,29 1.1 110,138 131,909 7586, 41125, LBT10.
120, 1.500 1.150 24,88 -25.689 302., 19,36 22,641 108,306 130,947 7924, L0929, L8453,
125, 1.756 1.146 24,98 -25.L78 3086, 19.42 23,496 106.51% 134,015 a260. EO73F, . 48993,
130, 2,047 1.142 25.09 -25.310 3132, 19,49 24,337 106,775 129.112 8595, 40536, L9131,
135, . 2,376 1.138 25.19 =25.186 3161, 17.56 25,162 103,073 128.235 £92%, L0338, L8267,
140, 2,746 1.134 25.29 =25.100 3170. - 15,63 25,873 101.412 127.384 92549, L0140, LZ335,
145, 3.1R2 1.130 25.38 -25.072 3161. 18.79 26,770 99,788 126.558. 95849, 39941, 43530,
150, 3.627 1.126 25.47 -25.082 3132, “19.77 27,553 98.202 125.754 2910, 39740, 49657,
155. 4,145 1.122 25.55 =-25.135 3084, 19.84 28,3123 96.0650 124,973 10242, 39539, L9TRL.
1G0. L,72} 1.117 25.63 =25.231 3017. 15,91 25,079 95,132 124,211 10567, 39336, - L9902,
165, 5,359 1.113 25.70 =-25.367 2931, 19.99 29.824 93.6L5 123,469 10889, 39131, 50020,
170. G.0B64 1.109 25.76 -25.539 2828. 20.07 30.587 92,1817 122,746 11211. . 38924, 50135,
175. 6.8L0 1,105 25,82 =25.7u3 2708B. 20,14 31.279 90,761 122,040 11531, 38715, 50246,
180. 7.693 1,100 25.85 =25.976 2573, 20.22 31,991 £9.360 121,350 11£50, 38504, 50353,
185. 8.628 1.096 25,90 -26,231 2426, 20.30 32,693 87,983 120,676 12168, 38289, 50457,
190, 9.649 1.092 25,92 -26.503 2269. 20.38 33.386 £6.630 120,016 12486, 38071, 50557.
195, 10.764 1.087 25,93 -26.782 2106, 20.46 34.073 £5.297 - 119.370 12804, 5T84%, 50653,
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T 325,

(2.189

66.764
71.600)
76,692)
82.053)
87.695)

93.628)

o

1.083
1.079

G.984

25.9%

25.91
25,88

R

-27.062
-27.331
=27.577
-27.789
=-27.950
=28.043
-28.04L9
-27.944
-27.702
-27.233

~26.E682
-25.829
=L, GR7
-23.200.
-21.3035
~18.926
-15.972
-12.336
-7.388
-2.%73

4.099
12,063}
21,709}
33.401}
47,600}
64.902)

1941,
1778,
1623,
1483,
1365,
1279.
1234,
1246,
1323,
TTER

175G,
2154,
2707,
I4LE,
4415,
5653,
7216,
9169.
11582,
14581,

18253,

2275%,)
28267.)
350240,)
43306.)
53503.)

20.54
20.63
20,71
20.80
20,88
20,97
21.08
I1.1%
21,23

21.37

21.40
21,49
21.58
21.67
21.75
21.84
21,22
22,01
22.0%
22,17

22,2

22.33
22.40
22,428
22.5%

22.62

4 753
35.027
36,098
36.767

37,430

38,196
38.779
30,459
40,169
40,850

41,568
42,306
43,060
43.B63
44,626
45,574
k6,50
47,508
48,589
49,766

51,000

52,404)
54.093)
55,014)
57.985)
60.375)

72,645

71,383 -
10,146
62.808
G7.483
GG.124
64,722
63.20C
€1, 74E
60.1L6
5E,451

5H,639

-54,6G285)

52.560)
50.224)
L7.628)
44,711)

118. 737
113.116
117,536
116.947
116.317
115. 737
115,165
114,601
114 Q45
113,495

112,950
112,611
111,877
111, 347.
110.B20
110,216
105.77L
109,254
108,735
108,217

107 .698
107,179}
{136.0519)
{106,137}
{105,613}
(105,08C?

Norte.—Data contained in parentheses were calculated by extrapolation of the functions beyond their range.

13123,
13642,
13764,
14087,
JLEIL,
1u745,
150212,
15425,
15776
1£138.

16511,
16898,
17303,
17729,
18179,
1BE5T.
19174,
19730.
20337,

_ 21003,

21782,

22569. )
23502.)
2456E, )
25791.)
27215.)

37622,
37382,
37151,
3G506.
3BE53.
3u390.
36118.
35833,
35535,
35222,

34891,
34539,
IL1EG.
337602,
35323,
32860,
32349,
31789,
31171,
30485,

29719,

2BB57.)
27881.)
26764, )
25878.)
23983,)

5074k,
50832,
50918,
504993,
51067,
51136,
S12040.

' 51258.

51312,
§1353.

51401,
51438,
S14GE.
51491,
51509,
51519,
51523,

"51519.

51508.
51483,

sikc2,

51426,)
51383.)
£1339.)
51203.)
51198.1}
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Tabie 20.

NaCl concentration:

7.0000 mel kg Hao

29.03 wt percent

11.198 mel percent

t
‘o

i

P av gl G A vk st s5 s¢ ut 4" ne
{bares) (g em "} (cmamnl-l} [#) mo!.-ll(-‘] {J ol 1} {t:!'n3 mol’ l} {3 mol” ! 1{-1} ) mol_lj
2.311 1.150 25,64 =2L.584 4137, 19,60 24,705 103,780 128.486 B261. LOLl7, 49273,
2,673 1.145 25,786 -24.475 5159, 19,67 25.512 102,121 127,633 g190, 40221, 49412,
3.079 1.142 25.88 -24.412 wlal. 19,74 26.305 100.500 126,804 9518. 40025, L3543,
3.533 1.138 26,00 -24,395 3144, 13.82 a7.083 98,916 125,999 9843, 398178, 49671.
4,040 1.133 26.11 -2u.422 4107, 13.89 27.8u7 97.36%9 125.216 10166. 39630, 43797,
L.503 i.129 26,122 -2h,u92 LOSD. 19.9% 28,5918 9% ,.855 124,853 10488, 39431, 49919,
5.227 1.125 26,32 -24.602 3975. 20,04 29.337 96,373 123,710 10808. 392351, 30039,
5,917 1.121 26,42 -24.749 3882. 20,11 30,064 12,922 122.086 ‘11126, 39029, 50155,
6,677 1,116 26.51 -24.5930 ¥z, 20,19 30,719 91,500 122,279 11443, 3BREZ2S, 50267,
7.513 1.112 25.59 -25.140 364E, 20,27 J1.484 40,105 121,548 11758, IEGL1E, 50376,
8,428 1.108 26.66 -25.372 3511, 20.3% 32.179 88,735 120.913 12073, 38408, 50L82,
9,430 1.183 26,72 -25.621 3365. 20,43 52,865 £87.388 120,253 12588, 38196, 50583,
10.522 1.099 26.78 -25.878 3212, 20.51 33,54k 86.063 119,607 12702, 37979, S0GLR1.
11.711 1,095 76,82 -26.136 3057. 20,51 35,216 8h, 757 118,974 13017, 37758, 50775
13,002 1.090 26,85 -26.382 290L. 20.67 34.384 43.LE59 118,353 13332, 37532, 50864
14,402 1.086 26,87 -26.607 2760, 0,76 35,547 22.196 117,743 13650, 37289, 50569,
15.915 1.082 26.87 -26.796 2630. 20,84 36,709 80,935 117,145 13970. 37060, 51030,
17.5L8 1.077 26,86 -26,934 2523, 20.93 36,871 79,5085 116.556 142935, 36813, 5110GC.
19.310 1.073 26,83 -27.003 2ukG, 21.01 37.535 Y'Y 115,377 14621, 30556, 51177.
21.20% 1.0619 26,78 -26.983 2416, 21,08 38,204 77.203 115,406 14054, 30289, 31203,
153.237 1.064 26.72 «26.852 2539, 21.18 38,879 75.764 114,863 15236, 36010, 51305.
25.416 1.060 26,63 -26.582 2532, 21.27 33,5605 Th.723% 114,288 15644, 35717, S1301.
27.749 1.056 26,52 -26.143 2711, 21.35 40,264 13.476 113,740 16003, 35408, ERLY N
30,242 1.052 26,38 -25.4549 2948, 2I.hY 40,932 72,216 113,193 16376, 35081, 51457,
32,902 1.047 26.22 -24.610 Ih1h, 21,52 41.721 70,940 112,661 16764, 34732, S14396.
35.737 1.043 26,03 -23,428 3088, 21.61 L2,.u8% B5.640 112,129 17170. 34359, 51530.
38.754 1.039 25,80 -21.897 753, 21,69 43,290 68,311 111,601 17539, 33958, 51557,
41.861 1.035% 15.55 -19.953 574G, 21.72 BL.133 LE.3LS 111,077 18054, 33524, 51578,
L5.365 1.031 25.26 -17.517 7014, 21.80 45,025 65.531 110,557 18541, 33051, 51592,
48,974 1.027 24,93 =-14.499 8013, 21,94 45,978 64,000 110,038 19065. 32534, 516049,
52,797 - 1,024 24.56 =10.789 10E07. 22.02 47.003 62.519 109,522 19635. 31965, 51600,
56,841 1.020 24.16 -6.257 130678. 22,10 48,115 60,802 109,007 20258, 31335, 515494,
61.116 1.017 23.72 -0.7LY 16122, 22,18 49 332 59,161 108,493 20847, 30633, 51580,
G5.630 1,013 23.24 5.943 19860, 22.2% 50,675 57.304 107.979 217135, 29B4L, 51558,
70,3%2) 1.810 22,73 { 14.06L3) { 2u440.) 22.32 € 52,1710 ¢ $5,295) (107.665)  22574.3 ( 2895h,) { 51528.)
T5.412) 1.007 22,20 € 23,850} { 3QO0LG.! 22,39 ( 53.852) ( 53.099) (106,951) { 23550.) ( 27933,) ( 51k90,)
§0.698) 1.004 21,66 ( 35,7%4) (  36912,) 22,48 ( 55.759) ( 50.675) (106,835) ( 2u66B.) ( 26775.) ( 51Lu3.)
86.262) 1,001 21.16 ( 50,166} ( 45337.) 22.52 ( 57.946) ¢ L7.971) €105,0917) ( 25058.) ( 25429.) ( 51347,)
92,113) 0,998 20,78 ( B67,.753) ( G5%706.) 22,58 { GO.L78) € 4&,919) (105.397) { 27467.) ( 23856.) ( 51323.)
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Nore.—Data contained in parentheses were caleulated

by extrapolation o¢f the functions

60.531)

beyond their range.

23772.)

h 4 ¢ ' » ~
Table 21, NaCl concentration: 7.3332 mol kg H.O 30.00 wt percent 11.670 mol percent
. .
t P ab v s oy vh sk 45 O BY s H S
i‘c) {bars) (gem™) (em mol }(Fmol”K”) (Fmol™}  {cm®mel™’) (7 mol ' K7 (1 mel™}
160, _4.523 1,137 26,60  -23.121 4750, 20,00 28,273 96,346 124,520 10634,  39497. 49931,
165. 5.138 1.133 26.72  -24.029 4680,  © 20,07 23.008  94.868  123.875 10752, 39289, 50051,
170. 5.818 1.128 26.84  -25.156 4592, 20,15 29.730  93.420  123.150 11068.  39100.  50168.
175. 6.568  1.124 26.95  -24.326 Y487, 20.23 30,440 92,001 122.442 11383, 38899, 50282,
180. 7.392  1.120 27.06  -24.526 367, 20.30 31.140 90,610 121.750 11696.  38696. 50392,
185, 8,295  1.115 27.15  -24.748 L23k. 20,38 31.831 89,288 121,075 12008.  38u40.  SO049S,
190, 9,285 1,111 27.2L  -24. 988 4092, 20,46 32.512 87,902 120.41b 12320.  38281.  50601.
195, 10,361  1.107 27.33  -25.237 3943, 20,54 33.186  £6.582 119.767 12632,  38068.  50700.
200. 11.535 1,102 27.40  -25.485 3791, 20,53 33.853 85,281 119.13L 12944, 37851, 50795,
205, 12,810  1.098 27.46  =25.72h4 3652, 20,71 35,515 83,997 118,512 13257, 37628,  50885.
218, 14,192 1.093 27.51  -25.340 3502, 20.7% 35,176 82,729 117.903 13572,  37400. 50872,
215. 15.687  1.029 27,54 -26.121 3376, 20.87 35,631  81.4%73  117.30k 13889,  37165.  5105&.
220, 17.302  1.085 27.57  -26.251 1273, 20.96 35,488 80.227 116.715 14210,  36922. 51131,
225, 19.082  1.080 27.57  ~26.311 3202. 21,04 37.148  78.989  116.136 14535,  36669. 5120k,
230, 20.91%  1.076 27.57  -26.283 3175. 21.13 37,812 77.754  115.566 14866.  35L06.  5127%.
235, 72,925  1.072 27.54  -26.142 3202, 21.21 38,484 76.520 115,004 15205.  36131. 51335,
20, 25.080  1.067 27.50  -25.861 3300. 21.30 39,168  75.282 116,449 15552.  .358k1. 51393,
245, 27.382  1.063 27.43 _-25.410 3425, 21.38 39.865  76.036 113,302 15011,  35535.  S1446,
250, 21.855 1,059 27.35  -24.754 3778, 21,47 40,582 72,778 113.360 16282, 35210, 51493,
255. 32,487  1.855 27.2%  -23.850 202, 21,55 ¥1.322  71.502 112.B2% 16670,  348Gh.  S153h,
260. 35.293  1.051 27.11  -22.551 L785. 21.53 ¥2.092  70.201 112.293 17078. 3492, 51570,
265, 33,280  1.047 26,94 -21,101 5560. 21.72 42,898  6B.669  111.767 17508,  3L091. 51593,
270, W1.u55  1.0u3 26.76  -19.133 5566, 71,80 43.707 - 67.49B  111.28% 17967. 33656,  51622.
275, 44,826  1.030 26,54  -16,671 7849, 21.88 44,608 66,077 110.725 18458.  33181. 51639,
280. 65.401 1,035 26.29  -13.£21 9465, 21.96 ¥5.614  64.585  110.209 18989,  32660. 51643,
235. S7.1B8  1.052 26,01 -9.87% 11480, 27,04 46655  63.039  109.69% 19567.  32086. 51652,
290, 56,195  1.028 25.70  -5.298 13975. 22,11 47.788  6L.39% 109,182 20201,  31447. 51648,
295, 60,531  1.025 25.37 0.268 17050. 22,19 49.030  5$9.639 108,670 20904,  30733. 51637,
300, 64.995  1.021 25.00 7.019 20874, 22,26 50,406 57,753 108,158 21688,  29930.  S1618,
305.  { 69.625)  1.018 26,63 { 15.10%) (. 25h&7.) 22,33  ( 51,342} ( S5.705) (107.647) ( 22572.) ( 29019,) ( 51591.)
319, ( 74,601} 1,015 25,25 ( 25.043) ( 31107.)  22.39  { 53.673) { 53.462) (107.135) ( 23576.) ( 27980.) ( 51556.)
315.  ( 79.842)  1.012 23.88 { 37.088) ( 38040.)  22.46 ( 55.642) ( 50.980) (106.622) ( 28729.) ( 2678%,) ( S1513.)
329, ( 85.357)  1.007 23,58 { 51.650) ¢ &G6546.) 22,52  ( 57.908) { 48,203) (106.108) ( 26065.) ( 25397.) ¢ 5ILEL.)
325.  { 91.161)  1.007 23.38 ( 69.417) ( 57017.,)  22.58 { 45.060) (105.591) ¢ 27628.) ( ¢

51400.)
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NaCl concentratlon:

30.47 wt percent

11.503 miel percent

Table 22, 7.5000 mol/kg HO

¢ p a v sL Al -yl st 4s ¢ u- s H i
(oc} {bars) {2 cmh:‘] (cmam014} (.Imol-lK‘J} {J mol-l] I:cm‘3 mol‘l) . (.Il'mall.-:l K™ (J mol 1] ’
170. 5.7u8 (1.132) { 27.05)( -23.839) LoL9, } (20,17} € 29,5A1) ( 93.672) 123.234 ( 11038.) [ 39136,) 50175,
175. G517 (1.128) € 27,1710 -24,006) (¢ 48L4A6.) (20.24) ( 30.269) ¢ 52,256) 122,525 ( 11352.) ( 38937.) 50289,
180. 7.330 (1,123 € 27,2930 -24,.202) ( B727.) (20,32) ( 30,967) { 90.866) 121.833 { 1166bL.) ( 38735.) 50399,
185, 8,227 (1.119} C 27,003 =24,422) ( LSAR, ) (20.80)  31,655) { B9.5n02) 121.157 ( 11875.) ( 38531,) 50506,
199. 1.2909 {1.115) ( 27.503( -24.658) 4455.) (20,48) { 32.333) ( BE.163) 120.496 ( 12286.) ( 38324,) 50G10,
145, 10,280 {1.11¢) ( 27.593( -24.804) ¢ 43I07.) (20,56) ( 33.004) { BG.844) 119,849 ( 12586.) ( 38113.) 50703,
200, 11.446 {1,196) t 27.68){ -25.151) ( L157.) (20.64) { 33.669) ( 85.546) 119,215 ( 12907.}) { 37888.) 50805,
295 12.713 {1,101). « 27.76)( =-25.387) ( L009.,) (20.73) ( 34.328) ( 84,265) 118,593 (. I3218.) { 3767B.) 50806,
210, 14,087 (1,097) { 27.82){ -25,601) ( 3869.) {(20.81) [ 3L.934) ¢ 82.959) 117,983 ( 13532.) { 37451.) 50983,
215 15.573 (1.09%) { 2r.87)( -25.7480) ( 374L,) (20.89) ( 35.639) ( 81.74R) 117,384 { 13BLE.) { 37218.,) S10EG,
220, 17,178 (1.088&) { 27,910 -25,4908) ( 3642,} (20.98) { 36.294) ( 80,502) 116,796 { lu167,) { 365877.) 51144,
725, 15,908 {1.N84) o 27,94){ -25,966) ( 3572.) {21,06) f 36.951) ( 79,266} 116,217 ( 24491, ( 36227.} 51218,
230. 20,770 . (1,080) { 27,953 -25.9358) ( 3546G.) (21,14) € 37,613) ( 78.033) 115,606 { 14821.) ( 3645B,) 51286,
255, 22,769 (1.075) £ 27.95) -25,792) 357L.) (21.23) { 3B,284) ( 76.800) 115.084 ( 151%8.) { 36192,) 51350,
240 24,913 (1,071} f 27.93)( -25.508) ( 3674 (21,31 < 38,966) ( 75.564) 114,530 ¢ 15505.) { 35904,) 51409,
245, 27.209 (1.067) ¢ 27,883 -25.054) 3861.) (21,403 ¢ 39,.662) ( 74.320) 113,982 ( 15863.) ( 35800,) 51452,
250, 27.602 (1,003} { 2?7.82)( -24.394) 4155.) (21.48Y ( 40,379 ( 73.0G62) 113,441 ( 16234.) ( 35276.) 51510,
255, 32,282 (1.058) ¢ 27.7430 -23,485) ( W582,) (21.57) ( 41,119} ( 71,786) 112,905 ( 16622.) ( 34931,) 51553,
260, 35,074 (1,054) ¢ 27.64)( -22,281) 5168.) (21,.65) ( 41,890} ( 70.&25) 112.375 ( 17030.) { 34559.) 51589,
265, 38,040 (1.050) ¢ 27,513 -20,723) 5946, (21.73) ( 42.697) ( 69,152) 111,849 ( 17461.3 ( 34158.) $1620,
270, 41.205 {1.086) € 27.35)( -18,747) ( 6957, (21.81) ( 43,549) ( 67.778) 111.327 ( 17921.)  33723.) S1Gha,
275, Ly ,560 (1.043} ¢ 27,1730 -16.27%) B245.) (21.83) ( L4,456) { 6G6.353) 110.808 ( 18414.) ( 33247.) 51662,
ZB0. 43,119 {1.03%9) ¢ 26.96)}( ~15,213) ( 9868, ) (21.97) { 45.427) ( GL.86G) 110,293 { 189%8.) ( 32725.,) 51673,
285, 51,889 (1.0353 ¢ 20,7200 =9,451) .( 118%21,) (22.05) ( 46.476) { G3,303) 109,779 { 19530.) ( 32147.) 51677,
290, 55.878 (1,032} { 20.u6)( -uL_.856) ( 1L397,) (22.12) { 47.619) ( 61,648) 109,267 ( 20170.) ( 31504.) 51675,
295. G0.096 (1.028) ¢ 26.18i¢ 0.733) € 17485.) (22,200 ( 48,874} ( S59,.E82) 108.75% ( 20880.} ( 30785.) 51665,
300, B4.550 (1.025) ¢ 25.88)( 7.511) ( 21275.) (22,27) { 50,266} ( 57.9%0) 10B.2u4b6 £ 21673.) ( 29974.) 51647,
305, ( 69,250 (1,022) ( 25.56)}( -15.721) ( 25918.} (22,33) { 51.822) ( 55,914) (107,736} { 22568.,) { 29054,) { 51622.)
310, ( 74.20G6) (1.019) ( 25.2%3( 25.6061) ( 31602,) (22.40) { 53,578) ( 53.6L7) (107.225) ( 23587.) ( 28002,) { 51588.)
315, ¢ 79.826) (1.016) ( 24,9830 37.708) ( 38565,) (22.46) ( 55.578) ( 51,136) {106.713) ( 24757.) { 26790.) { 51547.)
320. ( 84,920) (1,013) (24,7630 52,342) ( 47109.}. (22.52) ( S7.878) ( 4&,322) (106.200) < 26115.) { 25%82.) { S149G.)
325. ( 90.099) (1.011) ( 2u,.68)( 70,1830) { 57629.} (22,59) ( 60.551) { &5,134) C105.685) ( 27706.)  237%2.) ( SIL3B.)

Nore.—Data contained in parentheses were caleulated by extrapolation of the functions beyond their range.
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NoTE.—Data contained in parentheses were calculated by extrapolation of the fu

yond their

. - - . + - %
Table 23. NaCl concentratlon: 8.0000 mol/kg HO ’ 31.86 wt percent - 12.597 mol percent

N P ak 7L s~ Rl vk st I 5% ut aH u¢
¢y (bazs) (gem ) f(em mol”)(Tmol K} (W mol™)  (em’ mol™h) T mel” k7Y . mal™hy
200, 11.178 (1.118) ( 28.513( -2L,112} ¢ 5243.) {20,700 ( 33,108) ( £6,355) ‘119,463 ( 12790, ( 384045.) 50835.
205, 12,421 (1.112) ( 28.63)( -24.350) ( 5084.) -(20,79) ( 33.759) ( 85,081) 118,840 ( 13097.,) { 37831.) 50328.
210. 13,769 (1.107} ( 28.74)(C -24.586) ( 4953.) (20,87 ( 34,406} ( 83,823) 118,229 ( 13406, ( 37611.} 51017.
215, 15.229 (1.10%) ( 28,B4)( -24.746) ( "uE27.) {20.95%) ( 35.052) ( 82.577) 117.629 ~( 13718.) € 37384.) 51102,
220, 16.8006 (1.099) ( 28.93)( -24.876) ( 4724.) {21.04) € 35,699) { B1.3L0) 117.040 ( 14033.) { 37149.) 51182,
225, 18.506 (1,096} ( 29.01)( -25,937) ( 4653.) {21,12) € 36,349) { £0.111) 116,460 { 14353.) ( 36905.) 51258,
230. 20,337 (1,090} ¢ 290.08)%( -24.109) ( LE24,) {21.20) ( 37.005) ¢ 78.B84) 115.884 ( 14679.) ( 36650,) 51329.
235, 22,304 (1.088) € 29,1400 =24,767) ( L652.) {21.29) ( 37.669) ( 77.658) 115.327  { 15013%.) { 30382.) 51395.
40, 24,413 (1.081) ¢ 29,183 -24,.4385) « 5751.) (21,37) { 38.34G) { 76.42G) 114.772 ¢ 13356,) ( 36100,) 51456,
245, 20,673 (1.077) C 29,2100 -24,031) ( La37.) (21.45) ( 39,039) ( 75,185) 114,225 { 15712.) ( 35800.) 31512,
250, 25,090 (1.0737 ¢ 29,223 -23.369} ( 5233.) £21.54) ( 39.753) { 73.930} 113.684 { 26082.) (. 35481.) 515G3.
255, 31.670 (1.069) ( 29.21( -22.457) ( 5661.) {21.62) ( 40_.k94) ( 72.655) 113.14B ( 16469.) { 35139.) 51c08.
260. 3h,421 (1.065) € 29.19)( -21.246) ( £250,) (21.70) { 41,267} ( 71.352) 112,619 ( I6877.) ( 34770.) 51647,
265, 37.351 (1.061) ¢ 23,15)( -19,.G80) ( 7033.) (21.78) ( 42.079) ( 70.01k) 112,083 ( 17311.) ( 34370.} 51680,
270, L0, 4B} (1.057) { 25.10)( =-17.690) ¢ 8051.,) (21,86 { &2,9%0) { 68.633) 111,572 C 17776, ( 339335.} 51708.
275, 43777 (1.053} ¢ 29.02)( -15.139) ( 9349, ) (21.94)  ( 43,858) { 67.197) . 111,055 { 18274,) [ 33455.) 51723,
280. L7.289 (1.049) ( 28.93)( -12.112} ( 10985,) (22,02) { 44,846} ( B5.694) 110,541 ( 18816.,) ( 329%7.) 21743,
285, 51.610 {1.0u6) ( 28.82)( ~-8.318) ( 13027,) (22.03) { 45,918} ( G&.110} 110,028 { 19u10.) ( 32340.) 51751.
2949, 5L.949 (1.0L2) € 28.693( ~-3,6B1) { 15557.) (22,17 ( 47.0%0) { 82.u28) 109,518 ( 20066.) ( 31BA5.) 51752,
295. 50,114 {1,033) { 28.56)¢( 1.961) { 18G74.) 22,263 -( 48,384) { GO.G26) 109.009 ( 20796.) ( 30949.) 51745,
300, 63,515 (1.036) { 28.43)¢( 8.80C) .« 22503,) (22,31 { 49.R22) ( 58.679) 104,501 ( 21626.) ( 30116.} 51732
305, { 68,1600 (1,033) ¢ 28.31){ 17.101) { 27196.) (22,37) { 51.u438) ( S6.556) (107.994) ( 2254u.) ( 29166.) ( 51710.)
310, ¢ 73,058} (1.030) € 28,2100 27.148) { 32943,) (22,43 { 53.267) { S4,219) (107.486)  23604.) € 28077.) ( S1C81.)
315, { 76.219) (1.027} { 2B8.18)C 39,331} { 39985,) (22,49) { 55,358 ( S1.619) (106.977) ( 24827.) € 26817.) { 51644.)
320, { 23,653) (1,025) ¢ 28,25)( 54,137) { uL863Z2.) (22,56} ( 57.771) { &48.0OG) (106,467} ( 2825%0.,) { 25348.) { 51538.)
325, { 89.369) (1.022) ¢ 28.50)0( 72.194) { 59283.) (22.62) ( GO,S84) ( &5.371) {105.955) ( 2792%.) { 23620.) € 51543.)
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Takle 24, NaCl concentration: 8.5000 tmol/kg H=CI ’ 33.19 wt percent 13.279 mo!; percent
¢ p ak ?_;" 5 Ak vk st &5 . 5@ HY s H H®

’c) {bars) {gem™)  fem mot) (Tmol KY) (I mol™’)  (em’ mol Y J mot kY J mol™

225, 18.098 (1.104) ( 30,0500 -23,.9213 ¢ 5691,) (21.18) ( 35.726) ( BO.984) 116,710 ( 1u202,) ¢ 37096.} 51.298.
230. 15.898 {1.099) { 30.18){ =-23.908}) ( 5655,) (21,27) ( 36,3743 ( 79.705) 116,138 { 14526,) ( 3G8uL7.} 51371,
235, 21,833 (1.095} { 30,29)( -23,782} ( 5674.) (21.35) { 37.031) ( 78.5uu) 115,575 { 14854.) ( 36586,) 51640,
40, 23,4909 (1.091) ( 30.39){ -23,515) ¢( 576G5.) (21.54)  37.701) ( 77.318) 115.019 ( 15194.) ( 30309,} 51503,
245, 26,134 (1.087) ( 30,09){ -23.676}) ( 5944, ) (21.52) ( 38,3903 ( 7C.081) 1ih,u21 { 15546.} { 3G015.) 515GC1,
250, 28,514 (1,082) ( 30.37){ -22.L27} ( 6232.) (21.6G0) ( 39.100) € 74,829} 11%.%29 ( 15914.) ( 35701.) 51614,
255, 31.057 (1.078) ¢ 30,64)( -21,527) ( 6653,) (21.69%) ( 39,839} ( 73.555) 113,394 ( 16300.) { 35362,) 51662,
260. 33.770 (1.074) ( 30,700{ -20.327} ( 7237.) (21.77) ( 40.B613) ( 72.,251) 112,864 { 16708.) ( 34996,) 51704,
265, 36,660 (1.070) { 30,75)( -18.768) ( 8016,) (21,850 { 41.429) ( 70,9100 112,339 T 17163,) { 36597.) 51740,
270. 39,7354 (1.066) { 30,79){ -16,782) ( 9031,) (21,93) ( 42,296) ( 69.522) 111,818 ( 17610.) { 3ulel.} 51770.
275, 43,001 (1.063). { 30,8100 -14,.291) { 10330.) (22.00) ( &3.225) ( 6§5.07S) 111,300 ( I8114,) { 33680.). 51794,
280, LG, LG8 (1.059) { 30.83){ -11.13B) { 11370.) (22.08) { 4nu_.229) ( B6,558) 110,78C ( 18665.) { 33147.) 21811,
285, 50,1k (1,055) { 30.84)( -7.391} ( 1u018.) (22.106) ( 45.322) ( 64,953} 110,275 { 19270,) { 3255%,) 51822,
290, 54,037 (1.052) { 30,85)( =-2,733) { 16560,) (22,23) ( B£,522) ( G3.244) 109.766 ( 199u0,) { 31886.) 51826.
295, 58,154 (1.049) { 30.871¢ 2.941) { 19696.) (zz.30) 47.851) ( 61.407) 100,258 ( 20690.) { 31133.) 51823,
300, 62,506 (1.040) { 30.901¢( 9.832) { 23551.) {22.36) C 49.335) ( 59,4i6) 108,751 ( 21538.) { 30278.) 51813,
305. ( 67.100) {1.043} { 30,960 18.,188) { 28279.) (22.43) ( 51.007) € 57,237) (1068.24%) f 22495,) { 29300.) { 51795,}
310, { 71,9473 (1,040) ¢ 31.08)( 28.318) ( 34075.) (22.45) ( 52.908) { S&,830) (107,738) ( 23596.) { 2B17u.,) ( 517G5.)
315, ( 77.055) {1.,037) { 31.283( 40.610) ( BL1182.} (22.55) ( 55.088) ( 52,343) (107.231)  24R70.) ¢ 26886,) { 51736.)
320, ( 82,435) (1,034} { 31.63){ 55.55%) ( L9914, {22.62) . ( 57.622) € 42,121} {106,722} { 26357.) ( 25336.) { S1G94.}
325. ( 88.096) (1.031) . ( 32,200( 7¥3.895) ( G6O0G79,) (22,68) ( 60,.5G3) ( 45.650) {(106.213) ( 28112,) ( 23531.} { 516G43.)

NoTE.—Data contained in parentheses were calculated by extrapolation of the functions beyond their range.
- * * - 4 " & r A,
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Table 25. NaGl concentration: 9.0000 mol/kg H O 34.47 wt percent 13.952 mol percent

t e &b T s- Al vk st 85 59 H- s H u®
‘e {bars} (gem’} (em mot™)(Tmal K7} (T mol™)  (em® mol™h) (Fmol " &Y {7 mel™
250. 27,925 {1.081) € 31.883( -21.570) ¢  71S4,)  (21.6B) ( 3&.415} ( 75.763) 114,184  ( 15727.) ( 35981.} 51667,
255. 30.431  (1.087) ( 32.03)C -20.698) ( 7561.) {21.76) { 39.150) C 74.487) 113.647 ( 16110.) ( 35607.} 51717,
260. 33,105  {(3.083) { 32,17)( -19.524) ¢ 8131.)  {(21.84) { 39.973) { 73.193) 113.116 ( 16517.} ( 35264.) 51761,
265, 35.955  (1.079) ( 32,30)( -17.989) ( 8897.)  (21.92) ( L0.74A) ( 71.850) 112.530 ¢ 16352.) ( 36848.) 51800,
270, 38.989  (1.075) ¢ 32,43} -1G.028) ( 9301.) {22.00) ( 41.612) ( 79.456) 112,068 ( 17u21.) ( 36412.} 51833,
275. 52.215  (1.071) ( 32.55)( -13,§50) ( 11190.) (22.06) < L2.550 ( 69.000) 111.551 ( 17930.} ( 33623.) 51859,
280, 5,653 (1.068) ( 32.6B)( -10.470) ( 12823.) (22.16) ( 43.567) ( G7.469) 111.036 ( 18487.) ( 33392.) 51880,
285, 89,275 (1.06%)  { 32.81}¢ -6.669) ( 14869.)  (22.23)} ( 4k.6793 ( G5.B45) 11n.524  ( 183102.) ¢ 32791.) 51893,
290, 5§3.118  (1.061) ~ € 32,95)( -2.008) { 17611.) (22.30) ( k5.905) ¢ G4.11n) 310,015 € 14786.} € 32114.) 51300,
295, 57.191  (1,057) { 33.11}€ 3.676) ( 20553.}  (22.37) { 47.267) € 62.240) 109,507  { 2055b.) { 31346.) 51300,
300, 61,897 (1,058 ¢ 33.30)( 10.500) € 2u4422,)  (22,44) ( 48.795) ( 60.206) 109,000 ( 21423.) ( 30470.) 51893,
305,  ( 66.044) (1.051) ( 33.SL){ 18,985) ( 29173.) (22.50} { 50.522) ( 57.972) (108.4Sk) ( 2241b.} ( 29465.} ( 51§78.)
310, ( 70.8%2) (1.06B) C 33,86)( 29,178} € 35003.) (22.57) ({ 52.h92) { 55.497) (307.988) ( 23554.} ( 28302.) ( 51855.}
315, ( 75,902) (L.O45) € 34,300 ul.550) { 12160.) (22.63) ( S4.758) ( S2.724) €107.482) ( 24BTB,) ( 26948.) ( 51825.)
320,  C B1.233) (1.062) ( 34.91)( 56.615) { 50962.) (22.70) ({ 57.380) ( 49.534) (106.974) ( 26428.) ( 25358.) ( 51787.)
325, C BE,B&L} (1.038) ¢ 35,79}( 75.021) { 61823.) (22.77) ( 60.577) { 45.988) €10G.465) { 282563.) { 23477.) ( 51740.)

Note.~—Dnta contained in parentheses were calculated by extrapolation of the functioms beyond their range.
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35.00 wt percent

Table 26. NaCl concentration: 9.2135 mol/kg Hso 14.235 mol percent
L .
t P at v 5 Al vk s s gG H- s H ne

ey (oare)  (gem™)  fem'mol ) Fmol K) W mel™}  fem’ mor™) © @met K @ mol ™’} .

269, 32,813 (1,087} ¢ 32.78){ -19,217) « 8L85,} (21.88) ( 39,616) { 73.612) 113,227 { 1EL28.) ( 3535B.} 51786,
265, 35,646 {1,083} A 32,95)( -17.697) { 9243.1} (21.9G) ( 40,433%) ( 72,267} 112,701 { 16863.) { 34963.) 51826.
2710. 38,663 £1,079) ¢ 33.11)C =15,74C) ( 10239.) (22.08) ( 41.307) ( 70,872) 112,179 ( 17332.) { 34528.) 51860.
175, 41.870 {1.075) ( 33.28)( =-13,285) ( 11522.) (22,12) { u2.248) ( 69.413) 111,660 ( 17B43.) { 35045.) 51888,
280G, L5.277 {1.071¥ ¢ 33.45)( ~10,215) { 131LR.) (22,19 ¢ &3.270) ( 67.876) 111,146 ( 18402.% { 33507.) 51909,
285, L3.89]1 {I.0G8) ( 33.63){ -6,422) ( 1518§8.,) (22,27 { 44,.389) ( 66.2L5) 110.634 { 19021.) { 32903.) 51924,
290, 52,720 {1.064) ¢ 33.83)( -1,7GB) ( 177249.}) (22,34 { 45.624) ( 64L.499) 110.124 ( 19710,) { 32222.) 51932.
295, 56,772 {1,061} - 34,0504 3,915} ( 20871.) {22,41) ( &7,001) { 62,615) 109.G16 { 20485,) { 31448,) 51933,
300, G1.058 {1.058} ’ ¢ 34,31)( 10,833) ( 24741.) (22,48 ( 48,546) ( 60.563) 109.109 { 21364.) { 30564,) 51927,
305, ( 65,.586) (1,05} ¢ 34,62)( 19,238) { 29499,) (22,54 ( 50.295) ( 58.307) (108.603)} { 22367.) ( 29546.) ( '51914,)
310. { 70.365) ({1.051} ( 35.03)¢ 29,8453 { 35339.}) (22,61 ( 52.296) ( 55.803) (108.097) ( 23524.,) ( 2Z8369.) ( 51893.}
315, ¢ 75.404) (1,04E) ( 35,56){ L1,849) ( 42513.,} (22,67 { S4,596) ( 52,994) (107.590) ( 24868.) { 26995.) {.518G4.)
120, { 80,715) {1,045) { 36,2830 56,957) ( 51340,) (22.7) { 57.274%) ( 49.809) (107.083) ( 2Bu46,) ( 25381.) ( S51B26,)
325, ( 86.306) {1.042) ( 37,293( 75,423} ( £2237.) {22.81) { 60.418) ( 46.156) (LOB.S74) ( 28314.}  23467,.) ( S1781.)

NoteE.—Data contained in parentheses were caleulated by extrapolation of the functions beyond their range.
- r & ~ - : . A
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NoTe.—Data contained in parentheses were calculated by extrapolation of the

funetions beyond their range.

28418,)

N - - ¥ - T . < o . b
Table 27. NaGl concentration: 9.5000 mol/kg HO 35.70 wt percent .14.613 mol percent

e P at v 5 A vk s 4S sS ul aH HE
c)  (bare)  (gem”) (em’moll}@Fmol KT} (Tmol™)  (em®mol’) @ mot™ 7Y @ mot™Y)
270. 38,213 (1.083) ( 34,02)( ~15.016) { 10662.) (22,09) { LO.B83) ( 71,463} 112,331 ¢ 17204.) € 34694, 518387,
275, 41,396 (1.079) ( 30.25)(0 =-12.977) { 11933.) (22,17) ( u1.,827) ( 69,986) 111.812 ¢ 17716,) € 34211,) 51927,
280. by 778 (1.075) ( 34,4A){ =-9,827) { 13549.) (22.24) { '42.855) ( GB.&42) 111,297 ( 18278.) ( 33672,) 51853,
285, . LE 366 {1,072) ¢ 34.72){ ~-6.150) ( 15580.) (22,3%2) ¢ 43,983) { 66G.802) 110,784 { 18901,) { 33065.) 51966.
290, 52,170 (1.068) { 34,99)C =-1.5109) ( 18113.) (22.30) C 45,231) ¢ 65,083) 110.274 ( 19598.) ( 32378.) 51976,
295, 56,197 (1.005) {35,290 H.167) { 21251.) (22.@5) { L6.625) [ 63,141) 109,765 ( 20382.) ( 31596,) 51873,
300, L0, 450 {1.062) { 35.64)( 11.08BL) ( 25121,) (22.53)° ( u8.193) { &€1,066) 109,258 { 21273.) ( 30701.) 51974,
305, { 64,9573 (1,059) { 36.05)( 19.437) ( 29823,} (22,.60) { %9.872) ( 58,.780) (10&,752) ( 22293.) ( 29669.) { 51962,)
310, { 69.710) (1,056} - { 3G.57}¢ 29,721} ( 35734,) (22,67)  %2.008) { 56.237) (108.245)  23%471.) € 2B47Z.) ( 51943.)
315. ¢ 74.722) (1,052) ( 37.23)0 42.356) (. L2925,) €22.73) ( 54,358) ¢ 53,381) (107.738) ( 2u843.) ( 27073,) ¢ 51516.)
320. ( 80,006) (1.049) { 38.10){ 57.313) { 51783.) (22,80} ( 57,095) { 50,135) (107.231) ( 26455.) ¢ 25L25,) ( 51880.)
325, ¢ 85,570} (1.04G? ( 39,28)( 75.R52) ( 62724.) (22,88} ( 60,315) { &6.507) (106.722) ( 283%68.) ( 23469,) ( 51836.)

NoTe.—Data contained in parentheses were calculated by extrapolation of the functions beyond their range.
Talble 28. NaCl concentration: 10.0000 nol fkg H=0 36.89 wt percent 15.265 mol peércent

¢ P al v s- A vk st &5 5@ ut A H u®
{'cy (bars) (e em ) fem mol™}(Tmol K™Yy (J mol_l} [:rna mol™y {7 mot™* K_l;l (J mal_lg
230. . 51,156 (1.075) { 36.98)( -1.2307 { 18669.) (22,50) { 4G,W9G)} ( 66.058) 110.552 { 19368,) ( 32687.) 52055,
295, 55.136 {1,072  37.422¢ B.u18) { 217%1.) (22,57) [ 45,918) € G&.127) 110,002, (_20157.) { 318%4.) 52061.
300, 59,348 (1.068) { 37.910{ 11.317) { 25651,) (22.664) { w7,520) ( 62.013) 109,533 ( 21079.) ( 30981.) 52080,

. 305, ( 65.801) ({1.065) ¢ 35.50)0 19.725) { 30411.) (22.71) { u9,.348) ( 59.678) (109.026) { 22126,) ( 29925.) ( 52051.)
310, ¢ G8,505) (1.062) ¢ 39.21)0C 29.96%) { 36270.) (22,78) 4 51.447) ( 57.072) (108,518) { 23340.) ( 28G635,) { 52035.)
315. ( 73.469) (1.058) ¢ 40,09)0 &42,535) ( 43585.) (22.85) { 53.878) ( S4.134) (108B.011) { 24758.) ( 27253.) { 52010.)
320, ¢ 78,704} (1.055) { u1.21){ S7.658) { +52382,) (22.93) ( 55.?1?)_f 50,786 (107.503) ( 26429.) ( 25549.) { 51978.)
325. ( 84,2203 (1.051) ¢ 42,.069)C .76.305) { G333:8.) (23.02) ( GO,066) ( 46,928} (106.993) ( ( 23520.) { 51937.)
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Table 29. Halite - saturated NaCl sclutions, concentrations lu wt percent

w

wt
percent

27.L72
27.596
27,7125
27.859

27,998
28,143
28.233
28.4LLS
28.608
28,774
28,945
29,122
29,304
29,491

29,683
13.881
30,084
30,292
30,505
30,724
30.948
31.1738
31.413
31,653

t
o)

80.
85,
80.
95.

100,
105,
110,
115.
120,
125,
130,
135,
140,
145,

150,
155.
160,
165.
170,
175.
180.
185.
190,
195,

p &b vl sk il i s- a8 % ul aH u®
(bars) {g cm_3] [cmamol_'} T mol 'K ™Y (T mer™h) [cmamnl'lj J n;nl_lx‘}',l {7 mel™)
0,353 1.177 23,92 -33.068 -1513, 18,89 14,292 125,339 139,631 LE16, LZ8LL, LTGEND,
0,431 1.175 24.10 -37.252 -1178. - 18.3% 15.259 123,168 138,427 5167. L2ELS, 47815,
0,522 1.175 24,24 -36. 408 -B26, 19.01 16.215 121,153 137.269 5518 .- 52451, 47969,
0.629 1.171 24,38 -35,539 =559, 19.06 17.161 118,9%1 136,152 E871. 42251, hB121
.75 1.168 25,52 -34.640 =77, 19,13 18,096 116,979 135,075 6225, L2047, 48272,
0.897 1,166 2u.67 . -33.7126 327, 1%.19 13,022 115,01% 134,036 6581, 41840, BBL22,
1.063 1.163 24,83 -32,.779 138, 19,25 19,934 113.100 135,034 6937, 41632, L8506y,
1,253 1.161 24,98 -25,676 3502, 19,32 21.503 110.562 132,066 7549, 41166, L8715,
1.470 1.158 25.15 -25,346 3690, 19.348 22,324 108,806 131.130 7879, L0980, LE859,
1.716 1.156 25.31 =25.046 3869, 19.486 25.126 1n7.0949 130,225 8208, L0793, L9001,
1,994 1.153 25,49 24,777 4035, 19.53 23.911 105,638 129.349 8534, L0607, L3141,
2.308 1.151 25.67 =24.541 4198. 19.861 24 677 103,824 128.501 B35T. LoLz2, La2ra.,
2.659 1.148 25,85 =24,339 L3S, 19.68 25,426 102,254 127,680 G177. L0237, L9h4ly,
3,053 1.145 26.04 -24.172 LABD, 1%.76 26.157 100,727 126,884 9495, L0052, 49547,
3.491 1,143 26.23 -24.038 LED3. 19.3% 26.870 9%.241 126,112 9209, 39868, 43678,
5.978 1.140 26,43 -23.937 LT14, 19,92 27.566 97,796 125,362 10121, 39685, 49B06.
4.516 1.137 26,63 -23.8469 LBl12, 20,00 28,2044 96,390 124,634 10429, 39502, L9932,
5,111 (1.135) ¢ 2F.B4) (-23,B30) LB9B.) ( 20,08) ( 28.906) ( 95,021) 123,927 { 10734, ( 39320.) 50055,
5.765 (1,132} ( 27.06% (=23,818) ( 5973.) ( 20,17) ( 29.550) { 93.689) 123,239 ( 11036.) { 39139.) 504173,
6,483 (1,130} ( 27.29) (-23.831) ( 5037.) ( 20,25} ( 30.178) ( 92,392) 122.570 ( 11335.) ( 38957.) 5029%,
7.268 (1,127} ( 27.52 (-23.Be3) (. 509%,) ( 20,34} ( 30,790) ( 91,128) 121,918 { 11631,) ( 3B776.)} 50L07.
8.125 (1.124) ¢ 27.76) (=23,911) { Siu2.) ( 20.43) C 31.387) { 89.896) 121.283 { 11924.) { 38595.) 50519,
9,058 (1.,122) ¢ 28.01) (-23.967) { S187.}) ( 20.52) ( 31.968) ( &B8,695) 120.664 ( 1221&4.) { 38uLl4,) 50628,
16,072 (1,119 ( 28.,27) (-2uw.027) { $229.) ( 20.61) ( 32,53G) ( 87,523) 120,067 ( 1250%,) { 38232.} 50733,
F - | - . - £ . .
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31,898 200 11.170
32,149 205. 12,357
32.405 210 13.63%9

33,704 235. 21,619
34.052 260, 23,564
34,345 245, 25,636
34,643 250. 27.8u41
36,07 255, 30,183
35,256 260. 32.65638
35.570 265, 35,301

37.567 295, 54,461
37.918 3joo. 58,253
38,275 305, ¢ 62,226}
38.637 310. { 66.379)
32.004 315, ( 70.713)
39.376 320, € 75.227)
33,754 325. { 79.91R)

(1.116)
(1.118}
(1.111)
(1.109)
(1,106}
(1.104)
(1.102;
(1,099}
(1.097)
(1.095)

{1.092)
€1.090)
{1.088)
(1.086)
(1.084)
(1.082)
(1.081)
(1.079)
(1.07%)
{1.075)

{1.073%)
1.071}
(1,069}
(1,066}
(1,063}
(1,058}

e

S .

o~

28.53)
i8.81)
29.10)
29.41)
29.73)
30.06)
30.42)
30.79)
31.19)
31.6%)

32.06)
32.55)
33.07}
33.65)
3u.27)
34.958)
35.72)
36.58)
37.54)
38.65)

35.82)
L1.40)
k3.16)
45.27)
47.86)
51.10)

{=
{=
(-
-
i-
[=
{=-
(-
{-
{=-

{=-
(-
[
{-
(=
(=

24.082)
4,122}
24 138)
24,118)
24.047)
23.90%)
25.686)
23.357)
22.896)
22.27%)

21.458)
20,407)
19.975)
17.406)
15.33%4)
12.782)
=3.654)
-5.836)
=1.191}

4.453)

11.304)
19.626)
29.747)
L2.090)
57.200)
75.797)

o o

o

o

5274 .}
5325.}
5386.)

T 5465.)

556B.)
5705.}
5880.}
6111.)
G410.)
67392,)

7297.)
7888.)
B651.)
9600.)
10772,
12216.)
13987.)
16154,)
18803.)
22037.)

25987.)
30815.)
36728.)
43991.)
S2GLE.)
E4D56.)

21.539)
21.69)

21.79)
21,89)

23.48)

33.081)
33.634)
34,167}
34.691}
35,207}
35,719}
36.228)
36,738)
I7.254)
37.778)

38.316)
3BLETC)
39 463)
40.089)
0, 763)
41.500)
82.315)
§3.230)
44, 268)
45,461}

46, 8uT}
LB.475)
50.5407)
52.722)
55.524)
58.950)

86,379)
85,260)
B4, 18k)
B%.080)
B2.034)
80.,995)
79.968)
78.950)
77.4937)
76,923}

75,906)
Th.872)
73.819)
72.736)
71,611}
Fo.431)
60,178}
67.832)
GE,369)
Gs.757)
£2.953)

£0.925)
58.595)

©55.8E9)

52.70%)
48.507)

119.470
118.896
118,331
117.780
117.241
116,713
116.196
115,688
115.19¢
114,701

114,220
113.748
113,285
112,825
112,374
111,930
111.493
111,082
110,637
110,218

149,806
(109, 401)
{1n9.o002)
(108.611)
(108,229}
(107,657}

Noje.—Data contained in parentheses were calculated by extrapolation of the funetions beyond their range.

e

o

e

12786.)
130703
13353.)
1363k, )
13917.)
14201.)
1u4B7.)
14778.)
15075.)
15381.)

15699.)
16031.)
16383,)
16759,)
17167.)
1761%.}
18107.}
18662, }
19293.)
20017.}

20859}
21848,
23022.)
25430, )
206139,)
28232.,)

38048.)
3TBR5,)
37G7R.)
57h89,)
37296.)
37098,)
36844, )
36682,)
36460.)
36225.}

35976.}
35707.)
35L16.)
35096.)
3h741.}
3h3k4,)
33894.)
33380.)
32787.)
32096.)

31284}
30322.)
29171.}
27783,)
26093,)
24016.)

50836,
50935,
51031,
51124,
51213,
£1299,
51381,
51400,
51535,
51507,

51674,
51739,
51799,
51855,
513046,
51356,
52001.
52042,
52079,
$2113.

52143,
52169}
52193)
52213J
52232)
522440
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Table 30. Hallte - saturated NaCl solutions, concenirations in mol NaCl/kg H;O (molal)

{molal}

6.uA1
£.522
-6.564
6.508

6.654
6.701

7.924

145,

o at vk sk it L st 85 sG T aH u®
- 1 - - i - T 1 =

(bats) - (g cm™)  (em mol™) (F mol 'K™) (J mol™} (cm’mel ) (3 mol K™ 7 mol )
0.353  1.177 23,98  -34.068 -1513.  16.83  14.292 125,339 - 139,631 WB16. 42844,  &LT766U.
0.431  1.175 Th.10  -37.252 -1178.  18.95  15.259  123.168  133.427 5167.  42649.. 47815,
0.522 1,173 24,24 -3G.408 -B26. 19.01  16.215 121.053 137,269 5518,  42u51. 47959,
0.629 1.171 24,38 -35.539 -455, _ 19.06  17.161 118.991 136.152 S871.  42251.  ugi21.
0.754  1.168 24,52  -34,G46 -77.  19.13  18.096 116,079 135,075 225, 42047,  43772.
0.897 1.166 24,67  -33.726 522, 19.19 19,027 115,015 134,036 6581, 41840, 48422,
1.063 1.163 24.83 -32.779 738, 19.25  19.93%  113.100 135.03b 6937.  L1E3Z. 48564,
1.255 1.161 24.98 -25.676 3502, 19.32  71.503 110.562 132,06 7548, 41166,  43715.
I.470. 1.158 25.15  -25.346 3690, 19.39  22.324, 108.806 131.130 7875,  w0980.  453Sa.
1.716  1.156 25.31 -25.046 3860, © 19.46  23.126 107.009 130,225 8208. 40793, L0,
1.934 1.153 25,48 -25.777 039,  19.53  23.311 1A5.438 178,349 8534. 40607,  &LO1ul.
. 2.308  1.151 25.67 24541 w198,  19.61  24.577  103.82L 128,501 8857, L0422, L9274,
2.659  1.i48 25.85 © -24.339 4345, 19.68  25.426 102,254  127.680 9177. 40237,  4aylu.
1.053 1,145 26.06  -24.172 uhgo,  19.76  26.157  100.727  126.88% 9495, 40052. 49547,
3,491 1.183 26.23  -24.038 4603, 19,84  26.870 99,241 126,112 9809.. 33868. L9678,
3.978  1.140 26.4%  -23.937 471%.  19.92  27.566  97.796 125.362  10121.  39685.  4O5O0A.
5.515  1.137 26.65 -23.8569 BB12.  20.00  28.2uk 96,390  124.563h 10429,  39502. 49932,
5.111 - {1.136) (  26.86) (-23.830) (  WB98.) { 20.08) { 28,3063 { 95.021) 123.927 { 10734.) ( 39320.) 50055,
5,765 (1.132) (  27.08) (-23.818) (  G4973.) ¢ 20.17) € 23.550) € 93.539% 123,239 ( 11036.) ( 38139.}  50175.
6.483 (1.130) ( 27.29) (-23.831) { 5037.).( 20.25} € 30.178) ( 92.392) 122.570 ( 11335.) ( 38957.) S0293.
7.268 (1.127) { 27.52) (-23.863) { 5093.) ¢ 20.34) C 30.790) ( 91.128) 171.918 ( 11631.) ( 38776.) 50407,
8.125 (1.128) {  27.76) (-23.8911> { 5142.) ( 20.43)  31.387) ( R9.896) 121,283 ( 1192k.}-( 38595.3}  50519.
9.058 (1.122} ( ° 28.01) (-23.967) { 5187.)  20.52) ¢ 31.968) ( 88.695) 120.66h ( 1221h.) ( 38414,) S0628.
16,072 (1.318} ¢ 28.27) (-24.027) { 52249.) ¢ 20.61} ( 32.536) ¢ B7.5233 120,060 ( 12501.3 ( 38232,) 50733,

> M - - A » i
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8;01&

10.145
10.296

10,451
10.610
10,774
10.941
11,114
11,292

23.564
25,636

27.841
30,183
32.668
35,301
38.086
41.029
b4, 133
47,404
50,845
54 _LE1

58.253

62.226}
66,379}
70.713)
75,227}
79.918)

(1.116)
(1.114)

(1.111).
01,109)

(1.106)
(1.104)
(1.,102)
(1.092)
{1.087)
(1,085)

{1.082}
(1.090)

-{1.088)

(1.086)
(1.084)
(1.082)
(1.081)
(1.079)
(1.077)
{1.075)

(1.073)
(1,071}
(1.069)

{1.066)

(1.063)
(1,0%8)

" o oy i oy i

ey

o~ . oy i

31.19)
31.61)

32.06)
32.55)
33.07)
33.65)
34.27)
34.80)
35.72)
36.58)
37.54)

"38.65)

39.92)
41.40)
43.16)
45,27)
47.86)
51.10)

{-24.082)
(=24.132)
{-24_138)
{=~24,118)
{=24.047)
(=23.909)
(-23.686)
(-23,357)
(-22.896)
(-22.274)

(-21.L58)
{-20.407)
{=19.075)
{=17.406)
(-15,334)
{=12.782)
{ -9.654)
{ -5.836)
{ -1.191)
{ 4.453)

{ 11.304)
( 19,626)
( 29,747)
( 42,090)
( 57.200)
( 75.,797)

Note.—Data contained in parentheses were calculated

5274.)
5325.)
5386.)
5465.)
5568.)
5703.)
5880.)
6111.)
6610,
6792.)

P T

12717}
7888.)
E651.)
9600.)
10772.)
12216.)
13987.)
16154.)
18803.)
22037,

i i~

25987.)
30815,)
3G728.)
43991, )
52948.)
6L05E6.)

i

10.70)
20,80}
20.89)
20,39)
21.09)
21.18})
21.28)
21.38)
21,49}
21.59)

{
{

33.081)
33,.634%)
3L, 167)
34.691)
35.207)
35.719)
36.228)
36.738)
37.256)
37.778)

"38.316)

38.876)

39.463) -

40.089)
40,763)
41.500)
42.315)
43.230)
44, 268)
45.461)

45.847)
L8.475)
50,4072
52,722)
55,524)
58.950)

86.379)

'85,260)

8L, 164)
83,090)
§2.03%)
§0,995)
79.9G8)
78.950)
77.937)
76,923)

75.900)
ThH.872)
73.819)
72.736)
71,611)
70.431)
£8.178)
67.832)
66,369)
64.757)

52.959)

60.925)
58.595)
55,889)
52,705)
48,907)

119,670
118,894
118,331
117.780
117,241
116.713
116,196
115.688
115,190
114,701

114.220
115,748
113,283
112.825
112,374
111.930
111.493
111.062
110,637
110,218

19,806
(109.401)
(109,002)
(1n8.611)
(108,229)
(107.857)

by extrapolation of the functions beyond their range.

P N

-~

12786.)
13070,)
13353,)
13634,)
13817.)

- 14201,)

14487.)
1WL77R,)
15075.)
15381.)

15699.)
16031.)
16383,)
16759,)
17167.)
17613.)
18107.)
18662,)
19283.)
20017.)

20859.)
21848,)
23022.)
24430.)
26139,)
28232,)

380L9,)
37865.)
37678.)
37L82.)
37296.1)
37098.)
36894.)
36682.)
36460, )
36225.)

35976.)
35707.)
35416.)
35086.)
38741.)
3434L.)
33898.)
33380.)
32787.)
32096.)

31288.)
30322.)
29171.)
27783.)
26093.)
24016, )

50836,

(50955,

51031,
51124,
51213,
51289,
51381.
514E0D,
51535,
51607,

51674,
51734,
517499,
§1855,
51908,
51956,
52001,
52042,
52079.
52113.

52143,
52169)
52193)
52213)
52232)
522u9)
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