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‘Abstract

Experimental measurements of the osmotic and activity
coefficients, the enthalpy, and the heat. capacity were used

to derive a semi-empirical equation for the thermodynamic

properties of NaCl(aq) at constant pressure. This equation’

may be combined with the previous paper on the volumetric
properties to yield a complete_equation of state valid in

the region 273 K

iA

T < 573 K, saturation pressure < p

< 1 kbar, 0 < m

IA

6.0 mol kg—l; It is shown that this
equation may be extrapolated to highér solute ﬁolélitieé
at lower pressures. An estimation of uncertainties in
various quantities is.given.' Tables of valﬁes for various

thermodynamic properties are presented in the appendix.
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1. Introduction

In view of the importanée of sodium chloride-as the primary salt in
seawafef, in most Aatural waters, and:ﬁlmany industrially imporfant
fluids, a comprehensive set of equétions are needed for the thermodynamic
properties of aqueous NaCl. This paﬁer-completes the program initiated
by Rogers and Pifzer [1]1 who developed an equation forithe volumetric
properties of aqueous NaCl over the range 0-300°C and 0-1000 bar (O-IOOYMPa).
Speﬁial attention was givén to'the temperature derivatives which are
needed to calculate the.pressure dependence éf the enthalpy, entropy,
and heat capacity. We'uée the'eéuations of Rogers And Pitzer for the.
pressure dependence of various therﬁodynamic_properties to converL data
measured at vafious pressufes‘to a ;ingle pressure fo; furtherncorrelation.
The final result of the present evalﬁation combined with tﬁatiof Rogers
and Pitzer is a general equation for the various thermodynamié properties
of aqueous NaCl éver the range Q-3OQ°C, 0-1000vbar, and 0-6 mol kg‘l.

With reduced éccuracy the equation is.applicable to‘sééurafion molalify.
and to slightly higher temperature.

In another sense, this is a revision of the thermodynamic equat}on
of Silvester and Pitzer [2] who evaluated the data available in 1976Iwhich )
were almost entirely for 1 atm or saturation pressufe. The resulting
equation was reasonably accurate up to 200°C, but above that temperature
the saturation presSuré rises rapidly enough to make the analysis as if
on a constant pressure basis subject to considerable error. We are now

able to convert all of the data to a single pressure for accurate cor-

relation.

1 Figures in brackets indicate literatufe references at the end of
this paper.



Also, since 1976 a number of very important experimental investi-
gations have been completed. Especially significant are the heat of
dilution measurements of Busey {3] upon which our equation primarily
depends in the higher temperature range. Also important are the heat
capacity measurements of White and Wood [4] and of Smith-Magowan and Wood
{5] each of_which extend to high pressures and above 300°C, as well as
the lower-temperature heat capacity data of Tanner and Lamb {6] which
extend to high concentration over the temperatgre range 5-85°C.

_ the molality dependence of

We retain the form of equation for/the excess Gibbs energy proposed
by Pitzer [7] in 1973; appropriate derivatives yield all other thermo-
dynamicﬁquantities. This equation is based on sound statistical mechanics
and includes a Debye-Hiickel .term with the theoretical limiting-law slope
along with virial or interactionbcoeffigiehts for short-range. interionic
forces between ion pairs and triplets. The viriél coefficients are
evaluated empirically. One great advantage of this formulation is that
it has been‘exteﬁded and appiied very sucéessfully to mixed electrolytes .
of any degree'of complexity énd to solutions with additional neutral
solutes [8-11]. Thus the parameters for NaCl from this papef can be used
at once with the appropriate parameteré for other constituents to calcu-
late properties of more complex solutioné. Such parameters are known for
a great many aqueous solutes at room temperature [12-15]. For higher
temperatures (to 200°C, at least) parameters have recently been reported

for Na,SO [16], LiCl, KCl, and CsCl [17], for MgCl, and CaCl2 (18] and

2774 2
other salts [19], and the equations have been tested for mixtures [20]
and for solubility calculations [2,21]. The success of the solubility
calculations of Harvie and Weare [11] for a wide variety of complex

mixtures based on seawater constituents is a remarkable confirmation of

the general applicability of these equations.

RN
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Early in the evaluation it was essential to identify any genuine
conflicts between sets of data and to make choices among the conflicting
sets. Then every effort was made to fit the consistent data as nearly
within experimental uncertaint& as possible without "overfitting" with
excess parameters.

The equation of state of Haar, Gallagher, and Kell [22] was used
for the thermodynamic properties of pure water. The dielectric constant

of water was taken from the equation of Bradley and Pitzer [23].



2, Composition Dependent (Pitzer) Equations

The excess Gibbs free energy, GEX, of a system is the difference
between the Gibbs energy of the real system and that of an ideal
system under the same conditions. With molality the composition

variable this yields,

GEX =G - n,G?

=0
167 - n,G, + RT vnz(l-ln mt) (1

where nl and n2 are the content in moles of solvent and solute,

respectively, m is the molality, and v the total number of ions formed

from dissociation of the salt. GI and 5; are the Gibbs energies of solvent

and solute in their standard states (pure liquid and hypothetical ideal one
molal solution, respectively)f The standard state applies at any temperature
and any pressure. Normally ﬁhe standard state is limited to 1 atm pressure,

but for use above 100°C in water the more general definition is more appropriate.
Next oﬁe may write

EX _ _ =EX =EX
G =n,G7 + n,G, (2)

where Eix is the partial molal excess Gibbs energy of component i. For
a completely dissociated electrolyte dissolved in n, moles of water,

the osmotic and activity coefficients are given by

41 = — —2000 2™ (3)

B vawKT an, :

T,P,n2

and
EX
1 3G
= — 4
lnYt VvRT (an) S
'I‘,P,n1

where Mw is the molecular weight of water, R is the gas constant, and
T is the temperature in kelvins.
The parametric equation used by Pitzer [7,14] for the excess Gibbs

energy of a binary electrolyte solution containing 1 kg of solvent is

-2y



EX

G 2 3

5;§T = -A¢ (%}) 1n(1+bIl/2) + ZvaX[m By * m vMZMCMX] (5)
By = B + 2880 [1-(14a1'/?) exp(-a1}/?) 10?1t (6)
Cox = C;X/ZIZMZXII/Z. N

where n, is the number of kg of solvent.

The corresponding equations for the osmotic and activity coefficients are

| 3/2
1/2 2v, v _ L1/ 2(v. v.)
o1 = ~lazy] A, —rz + ’jx(s(‘)} 4+ gD oI )+m2 'K

$
v CMX

(8)

1/2
I 2 1/2
lrlyi = -IZMZX| A¢ (—1—/—2- + -b- In(1+b1 ))

1) 3/2
2v_v 28 2 1/2 w2 2(v v,)
M'X €v)) MX _ 1/2 _o71, =al 3m M'X )
m ———(ZBMX + ——-a . [1-(14aI 5 ) e ]) + =5 ( " CMX)

where the electrolyte MX contains Yy and 2% ions of charge z

and v = Yy + Vyge I is the ionic strength,

M and zx,

2
Z,,

I=1/2 Z m 2}

1

and A¢ is the Debye-Hiickel slope for the osmotic coefficient,

27N_.d 1/2 2 3/2
A = 1{" Ow £ (10)
¢ 3\ 1000 DKT ’

where dW is the density and D the dielectric constant of pure water. Values
of A¢ and its temperature and pressure derivatives are given by Bradley and
Pitzer [23] for temperatures to 350°C and pressures to 1000 bar. 1In this

work the Bradley equation for the dielectric constant of water is retained;
however, we use the volumetric equations of Haar, et al., [22] in place of

the older and less accurate equation of Keenan, et al. [24].



The leading terms in eqs (5), (8), and (9) are Debye-Hiickel terms

describing long range electrostatic interactions. The parameters b and

1/2 1/2

" a have fixed values of 1.2 and 2.0 kg mol~ » respectively, for all

1-1, 2-1, and 3~1 electrolytes. They are assumed to be temperature

0) ,(1)

and pressure independent. The adjustable parameters BMX R » and

account for short-range interactions between ions and for indirect

¢
MX

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

Equations (5), (8), (9), and their temperature derivatives have
been used successfully [2] to describe the activity and thermal properties
of aqueous sodium chloride solutions over a wide range of temperature.
Rogers and Pitzer [1] used appropriate pressure derivatives of these
equations to describe volumetric properties and give detailed equations
for the volume-related functions including the pressure dependence of
various thermodynamic properties.

In addition to the excess Gibbs energy and the related activity
and osmotic coefficients, the excess enthalpy, entropy, and heat
capacity are of primary importance. These are obtained from appropriate
temperature derivatives of the excess Gibbs energy. The excess enthalpy

is also called the relative enthalpy, L, and is related to the excess

Gibbs energy of the solution by the equation

EX EX
L = GEX -7 3G - _TZ 3G /T) (11)
oT aT
P,m P,m
Also, the excess entropy of the solution is
s¥ = @w-cy/r. (12)

The apparent molal enthalpy is defined as



% = L/n,. (13)

The parametric form of the equation for the apparent molal enthalpy is [2],

¢L = v]zszlAH h(I)--ZvaX RTz[m B;X-+ m2(szM) C;X] (14)
h(I) = 2n(l + bI%)/2b (15)
L —
BMX = (BBMX/BT)P 1
= Bég)L + ZB(I)L [l-(l-*aI%) exp(-aI%)]/aZI (16a)
OL (55 WL _ . (1) '
BMX = (238 /3T) s 8 (BBMX /ST)P (16b)
et = (3C,,.,/3T) (16c)
mx - tmx/9p ¢

AH is the Debye-Hiickel slope for enthalpy as defined by Bradley and Pitzer
[21]; this is smaller by the factor 2/3 than the definition used earlier [2].
The experimental determination of the enthalpy of an electrolyte solution
is made through heat of dilution or heat of solution measurements. The molar
heat of dilution, AH /n2, is the heat change per mole measured when a solution
at concentration m, is diluted to concentration m,, and it is related to the

2
apparent molal enthalpies at m, and my by

MH,/n, = ¢L(m2) - ¢L(ml). (17)

The molar heat of solution, AH /n » 1s the heat change measured when one mole
of salt is dissolved in enough water to form a solution of concentration m.

It is related to the apparent molal enthalpy by
MH /n, = oF° + %L (18)
s 2 s ’

_o .
where AHS is the partial molal heat of solution at infinite dilution.



The apparent molal heat capacity is defined as the difference between the
heat capacity of the solution and the heat capacity of pure water contained in

the solution, per mole of salt,

¢C = _lL__l_ILil_. (19)

p,1
The apparent molal heat capacity is related to the apparent molal enthalpy by

The superscript in C implies a molar amount as well as the standard state.

o ¢
¢ = 3'L
C_=C .+ (=) (20)
P pP,2 oT P.m

-]

where Ep 2is the partial molal heat capacity of the solute at infinite dilution.

Combination of eq (20) and the temperature derivative of eq (14) yields

J

% = E;’2+ vizyz,| & B(D) - 2v,0 RT [mBy + m(v,z,)Co ] (21)
() 2(%)
Sl . P,I
= 807 4 28D (1 401 exp(-arH1/a’t (22a) .
Bgn = (azs}(ﬁg)/aTz)P + 23$)L/T (22b)
807 = (2% (D jar?y |+ 2D | (22¢)
G = (3°C, /3T7), + 26 /T (23)

where AJ is the Debye-Hiickel slope for the heat capacity as recently defined [21].



The chemical potential is the partial molal Gibbs energy; for the_solvent
it is‘reédily related to the osmotic coefficient and for the solute to the
activity coefficient. Nevertheless, it seems worthwhile to give explicitly
thé equations fqr the two chemical potentials. The'temﬁerature dependence of
these chemical potentials or of the activity and osmgtic coefficients are now
best represented.by.the equations for the coefficients A¢, B(O), B(l), and.C?‘
as a function of temperature. Thus there is less need to use the partial
molal enthalpies or heat capacities than formerly when these quantities gave
the only expressions for the temperature dependencies of the chemical poﬁen—
tials. Nevertheless, these tﬁermal quantities are well-defined and of signi—v

ficance. Equations for all of these partial molal quantities are readily

derived from eq (1) through (21) and are given below.

v

(ul- ul)/RT = (Gl- Gl)/RT | |
o 3/2
1000 1+bI .
- 2v M’x @ [B(o) Béx) exp(—al%) + (vax)% mCﬁm] (24)
(uy - u;)_/RT = (éz—é;)/m = vln(mi)
2 1
=\)9nm-v| | - —— + = Wn(1+bI")
M7 [1+b1;5 b ]
(1) |
28 2
+ 2v0 m 23(0) Mx [1 (1+aI? - 32_1) exp(-aI;i)]]
O.
+ 3002 w¥cd, (25)

%
+ Zvax Tm [B

(O)L é;)L exp(-al

(H) - H)) Mo Ay [ 13/2] X

= ( )y { -
RT 1000 2RT 1+b11/2

+ 20v ) Tm3¢ (26)
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_;’O
Hy-H, vizgzelay [ s 2 I
RT = RT T + B— n(l+bl )
1+bI o
(L : :
- 28 2 .
0 L MK ! I s
- ZVM\)X [28( ) — l—(1+0.I’§ - 0._2_) exp(-aI?) z]
a I
) 3/2 2 4L _' | o
3(vaX)' Tm” Cyy (27)
Sl = (Hl - Gl)/T"
52 =_(H2 - GZ)/T

exp(-aL?)]

g . -¢ ,
( p,1l Psl) = ( Mw )y {- fi _i/z_ +. 2y v szz[B(o)J + B(l)J
1000 2R 1 +bI1/2 TTMX MX MX

3/2 ;2 3 .63

+
Z(v v ) MK ,(28)
c -C vz z |A % : -
_p,?.R P,2 _ MRX J 1 : +% 2n(1+b115)
1+bI 2
2 (0)J 26, s o’l 1
- ZvaX T 'm ZBMX + —:;Z;—- 1-(1+al” - —7—) exp(—al”®)
_ 3/2 .2 2 ¢J J
2(vyvy) T'm" Cyy (29) é
All equations to this point are wfitten for a general valence type.
For NaCl, v, = v, =2, =.2,=1and v = 2, The many resulting simplificétions

M X M X
will be introduced hereafter and the subscript MX will be omitted.
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3. Review and Evaluation of Literature Data

Table 1 presenﬁs a summary of the‘data incorporated info this work.
These sources were selected from a much wider array of information primarily
on the basis of.precision. In a few cases it was neceésary to convert meas-
ured quantities into‘mﬁre fundamental thermodynamié quantities. Those con-
versions are indicated by columns 5 and 6 of Table 1. The estimatea pre-
cision of each data set, column 7, was taken as stated by the original
investigator or as calcqlated from an isothermal-isobaric fit of the appro-
priate form of Pitzer's equatioﬁ to the data, whichever was larger. The
final column gives the precision with which the fully optimized equations
(see sections 2 and 4) reproduce the measurements.

Estimates of the precision must be understood as weighted averages.
Precise determination of the osmotic coefficient from isopiestic or vapor
pressuré measurements is relatively difficult at low molalities due to the
small changes in water. activity bétween'the solution and pure solvent. A

similar situation holds for the apparent molal heat capacity and for the

enthalpy of dilution where uncertainties are large at low ionic strength.

-From definitions of the fit quantities, one might assume the uncertainty to

behave as m-l. However, it seems to us that the uncertainty will increase

less rapidly than m_1 from 1.0 to 0.1 mol kgfl and will remain relatively

‘constant above l.O’mol‘kg-l. At the opposite end of the composition range,

it must be remembered that the equations used here are virial expansions
including pair and triplet ion-interaction terms, hence they are valid only
at modefate solute éoncentraﬁions. Experience with Naél and other 1l:1
charge-type electrolytes has shown that there is a deterioration in the
ability of these equations to reproduce experimental measurements above an

ionic strength of approximately 6.0 mol kg-l,r For this reason it is

11



Table 1. Literature Data for NaCl(aq) Thermal Properties
Temperature Pressure Cbmposition_ Quantity  Quantity Est'd Precision Precision
Reference Range (°C) Range (bar) Range (mol kg ~) Measured Fit of Fitted Quantity of Fit
30 0 1.013 0-1.3 £.p. 6 0.001 0.002
28 25 1.013 0.1 - 6.0 a - ¢ 0.0005 0.001
31 25-100 saturation 1.0 - 6.1 vV.p. ) 0.002 0.002
34,35  60-100 saturation 0.5 - 4.0 b.p. ¢ 0.002 0.004
32.33 75-250 saturation 0.1 - saturation v.p. ¢ 0.002 0.003
{275,300 saturation 0.1 - saturation v.p. ) 0.004 0.005
29 25 1.013 0- 5.8 a L/RT 0.004 0.005 -

38 25-75 1.013 0.04 - 5.0 AHd AHd/RT : 0.003 0.004
37 40-80 1.013 0-6.0 AHd AHd/RTY 0.020 0.025
75,100 1.013 0.01 - 6.0 AHd AHd/RT 0.005 0.008

36 _
150-200 saturation 0.01 - 6.0 AHd AHd/RT 0.007 0.012
r 50-200 66.0 0.03 - 5.2 AHd AHd/RT 0.010 0.015
250 66.0 0.03 - 5.2 AHd AHd/RT 0.030 0.050

3 ] .

300 105 0.03 - 5.2 AHd AHd/RT 0.30 0.30

* 350 205 0.03 - 5.2 AHd AHd/RT 3.0

25 0-100 1.013 0 - 0.02 AHS AHS/RT 0.02 0.03
26 114-200 saturation 0 - 0.05 _ AHS AHS/RT 0.05 0.09

27 300 saturation 0 - 0.02 AHS AHS/RT b 4.0

A



Table 1 (continued)

Temperature . Pressure

Composition_

Quantity Quantity Est'd Precision Precision
Reference Range (°C) Range (bar) Range (mol kg °) Measured Fit of Fitted Quantity of Fit
| 1.5 1.013 0.07 - 1.8 c % /R 0.25 | 0.75
139-43 | P 7 , oo
5 - 45 1.013 0.02 - 6.0 c ¢ /R 0.10 | 0.15
6 5 -85 1.013 0.04 - 6.0 c, ¢cp/R | 0.10 ©0.15
75 - 200 177 3.0 c % /R 0.25 0.30
4 : ' . . p p . . o
200 - 325 177 3.0 c, ¢cp/R 0.50 . 0.70
- 50 - 180 177 0.1 - 3.0 c, ¢cp/R b 0.60
215 - 280 177 0.1 - 3.0 ¢ % /R b 1.1
5 | P P
300 177 0.1 - 3.0 c, ¢cp/R b | 5.0
330 177 0.1 - 3.0 Ch *c /v b | 70.0

8 This data set is a tabulation of values derived from many measurEments'And'employing various techniques.

b_The accuracy of this data set is in question; see tﬁe text.

€1



14

necessary to decrease the weight of data at the very highest concentrations
in least-squares calculations. Therefore, one may assume the uncertainty in

a measurement to behave as

1 -
o/m? , 0.1 <m < 1 mol kg 1

o s 1 <mg< 6 mol kg—l » -

IA

om>/36, m > 6 mol Kg '

It is the quantity o which is given in the last columns of Table 1.

There is one notable exception to this assumption; it involves data for
the enthalpy of_solution. As determined by Cobble and co-workers {[25-27],
this quantity was measured at cbncentrations less than 0.05 mol kg—l, Qhere
it seemed better to assign composition-indgpendent.uncertainties.

Of the data listed in Table 1, two sets represent éompilations of‘a
' Iarge number of older'meésurements: the osmotic coefficients of Robinson -
and Sﬁokes [28] and the apparent enthalpies of Pérker [29]. These two sets
were weighted more heavily in least-squares calcuiations to reflect the fact
that they are qompilationé based on many measurements 6f relatiyely high
accuracy. |

Since ﬁﬁe report of Silvéstef and ?itzer {2], no significant ﬁeésurements
of the NaCl(aq) activity or osmotic coefficiénts have been published. Af low
temperatures, we rely on the freezing point measurements of Scatchard and
Prentiss [30] and the smoothed osmotic coefficients tabulated by Robinson and
Stokes [28] at 25°C which are based on both osmotic and activitf measurements. &
At higher temperatures there are the vépor pressure measurements of_Gibbard,'
et al. [31] frém 25°C to 100°C, and those of Liu and Lindsay [32,33] from
75°C to 300°C. The boiling point measurements of Smith and co-worker [34,35]
are very precise but disagree slightly with the vapor pressure measurements,
particularly at the higher molalities (>1.0 mol kg-l). As noted in Table 1,

the discrepancy is not serious.



Knowledge of the dilution enthalpy has only recently been extended beyond
100°C. Using flow calorimetric methods, Mayrath and Wood [36] measured AHd
from 75°C to 200°C, along the liquid-vapor saturation curve, and Busey [3]
measured AHd from 50°C to 400°C at preséures of 66, 100, 200, and 400 bars.
The pressure dependency equations of Rogers and Pitzer have a rapidly increas-
ing uncertainty above 300°C; hence we have not used the measurements at 400°C.
The few data at 400 bars, corrected via the equations of Rogers and Pitzer
[1], agree with Busey's lower pressure measurements but are somewhat scattered
about them. Therefore, these few measurements were also deleted from further
calculations and full dependence placed on the measurements at lower pressure.

Below 100°C we rely upon the apparent molal enthalpies evaluated by Parker
{29] from many sources (at 25°C) and the dilution data of Ensor and Anderson
[37] (40-80°C) and of Messikomer and Wood [38] (25-100°C). The measurements
of Ensor and Anderson agree with those of Wood and Messikomer, but are not as
precise. At 100°C, however, Messikomer's data are in error: they do not agree
with the more recent measurements of Mayrath [36], and Messikomer indicates
that experimental difficulties existed. Therefore, we deleted this set of
data from further calculations.

The enthalpy of solution has been measured by Cobble and co-workers
{25,27] from 0°C to 300°C. The measurements at 300°C [27] disagree with a
calculation based on the lower-temperature measurements and an integration
of the heat capacity of solution. Since there aré no alternative measurements
of AHS at temperatures above 200°C, we retained these data, but at substan-
tially lower weight. The temperature dependence of AHS was entirely con-
sistent with heat capacity measurements ét lower temperatures.

The knowledge of NaCl(aq) heat capacity was quite limited when Silvester
and Pitzer [2] issued. their report. Since that time, the measurements of

Desnoyers and co-workers [39-42] have been extended to higher concentrations

15
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[43], and Tanner and Lamb [6] published
measurements in the 5°C to 85°C temperature range. These two series of
measurements agree very well at 5°C and 25°C, and less well at 45°C.
Especially significant are the recent measurements of White and Wood [4]
(at 3.0 mol kg-l, 177 bars and temperatures from 75-325°C) and of Smith-
Magowan and Wood [5]. White and Wood did not present their measurements
as heat capacities; we have converted their "calibration factors" AP/PO(corr)

(in their notation) to apparent molal heat capacities using the known
properties of water [22]. These heat capacities appear in Table 2. As
discussed further in section 5, the earlier measurements of Smith-Magowan
and Wood are slightly in error. Since there are no alternative data at
molalities other than 3 mol kg_l, these measurements were retained in all
calculations, but with substantially reduced weights.

In all the least-squares calculations were based on 1227 individual

measurements (or evaluated values based on more extensive data at 25°C).



Table 2. Specific and Apparent Heat Capacities from Measurements of White
and Wood [4] at 2.9978 mol kg-l

¢
Temperature Pressure AP/P0 (corr) _ip -1 f? -1
(°c) (bar) (Jg " XK) - (Jmol "K7)
75.47 170.4 -0.05229 3.5574 8.65
75.07 175.9 -0.05181 3.5581 9.37
127.44 170.4 -0.06274 3.5729 - 6.82
127.17 175.9 ~-0.06247 3.5741 - 6.41
127.79 175.9 -0.06292 3.5716 - 7.09
176.01 171.1 -0.07843 3.6008 -31.03
175.81 175.9 -0.07917 - 3.5960 -32.13
175.80 23.1 -0.08316 3.6300 -38.78
225.87 173.8 -0.10452 3.6633 -74.30
225.80 175.2 -0.10499 3.6615 -75.08
275.79 ) 176.5 -0.15513 3.7889 -170.4
275.77 175.2 -0.15473 3.7923 ~169.8
300.93 177.9 -0.20167 3.8877 -273.9
300.95 176.5 -0.20301 3.8848 -276.7
325.83 177.2 -0.28760 4.0116 -506.4

325.46 177.2 -0.28717 4.0126 -505.3
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4., Calculations
4.1 Selection of Fitting Equations

The equations for the dependence of various thermodynamic properties

on the composition of the solution have already been given in terms of

2 (0 (1) o

» Cyux and the Debye-Hiickel parameter. It remains to choose a

s
representation for the absolute properties of the solute as a function of
temperature. The prima facie choice would be the standard-state: the
partial molal property at infiniﬁe dilution. It is found, however, that
the standard-state heat capacity has a very complex behavior which is
related to the various peculiarities of the solvent, water, over this
wide range of temperature. Rogers and Pitzer [1] found the same problem
°
9

adopt, is to consider a relatively concentrated solution which may be

in representing the standard-state volumevV Their solution, which we
considered as a hydrated fused salt. Over this.range of temperature the
first few water molecules of hydration are quite firmly bound to the Na+
and C1  ionms. By choosing a composition in which practically all of the
water is in ion hydration shells, the peculiariti?s of the water struc-
ture are largely avoided. Also the properties of this solution, chosen
within the range of solubility, are directly measured and do not have to
be extrapolated to infinite dilution as do the standard-state properties.

Following Rogers and Pitzer [1] we shall choose NaCl-10 H20 as our -
standard composition, i.e., m = 5.550825 mol kg-l, but first derive
equations in somewhat more general terms.

We begin by assuming that each mole of salt in an electrolyte solu-
tion is associated with a certain number, Y, of water molecules. If n

1

is the number of moles of water in the solution, and n, is the number of



moles of salt, then the number of moles of water associated with solute
ions is nzY and the number of unassociated water molecules is (nl-nZY).

From the definition of an apparent molal property, the total heat capacity

of the solution is

- n.C ¢
C, =mC, , +mn,°C. (30)

where C;,l is molal heat capacity of pure water and ¢Cp is the apparent
molal heat capacity of the solute. Rewriting this equation to
explicitly consider the two different classes of water molecules, one
obtains

o
Cp = (nl-nzY) C +n

¢ -]
p,1 2( Cp-+ch 1). (31)

The conversion to molality and a basis of 1 kg of water yields

[-]
Cp/nw = (IOOO/Mw - mY) C

¢
+ m('C 4+ YC
Pyl ( P

p,l), (32)

where Mw is the molecular weight of water. We also prefer to consider
the apparent molal heat capacity at the particular concentration m.s
where m = lOOO/YMw, since this property will vary less drastically with
temperature than the infinite dilution property. Thus eq (32) is

rewritten on the basis of one mole of solute as

s ° 1000 _ ° s _ ¢
cp/n2 = [ Cp(mr) + ch,1] + (———me Y) cp’1 + Cp(m) Cp(mr), 33)

¢ -
where the term [ Cp(mr) + ch.I] Cp(mr)/mr is the desired quantity
which varies slowly with temperature, and the next term depends only

on the properties of pure water.

19
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Substitution of the parametric equations for ¢Cp yields

C (m)
¢ _Zp P . 1000 _ °
Cp(m) nz + “w Y) Cp,l

+ 24 (h(D-h(1D] - 2RMm BY (1) - m_ BJ(Ir)

4-(m2-m§) ¢ (34)

where Ir is the ionic strength
of the solution at m_, and Cp(mr)/n2 is the total heat capacity of the

- The total heat

solution containing 1 mole of NaCl at concentration m

capacity of the solution varies monotonically with temperature, increasing

more slowly with temperature the higher the concentration. The value of

Y = 10, which was chosen before [1l], is again adopted to yield a concen-
mol kg~l

tration, L 5.5508 / , conveniently at the upper concentration limit

of the existing data. For aqueous sodium chloride solutions, values of

the other constants in eq (34) are,

M, = 58.4428 g

M_ = 18.01534 g
w

Equation (34) is in the appropriate form for fitting measured apparent
molal heat capacities at various molalities, temperatures, and pressures.

The heat capacity Cp(mr) can be integrated with respect to temperature to
yield the corresponding enthalpy H(T,mr). The measured heat of solution 1s

then given by
$ .
AHS(T,m) /n2 = [H(T,mr) - H(Tr.ml,)]/n2 + 'L(T,m) - L(T,mr)

-»n°(T,s) + n°(Tr,s) + AHs(Tr’mr)/nZ (35)
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where H°(T,s) is the molal enthalpy of solid NaCl at temperature T,
AHS(Tr,mr) is the heat of solution at the reference temperature and
molality, and the apparent molal enthalpy ¢L was given in eq (14).
All of these equations apply to any constant pressure, hence the
pressure has not been indicated up to this point.
The enthalpy difference [H°(T,s)-H°(Tr,s)] was computed from an
equation of Kelley [44] for the enthalpy of solid NaCl.
4 1734.6

H°(T,s)-H°(Tr,S) -
RT = 5.525 + 9.81 x 10 T -7 (36)

While these numerical values were derived from measurements at low

pressure, their pressure dependence will not be significant in the range

of current interest.



4.2 Choice of Reference Pressure for Isobaric Evaluation

With the equations of Rogers and Pitzer for the pressure dependence
.of the various thermodynamic properties, it was possible to convert all
reference

experimental results to a single/pressure for evaluation. If these
pressure dependence equations were of perfect accuracy, it would not
matter what pressure was chosen for the isobaric evaluation. But there
are uncertainties in the pressure dependence equations, slight for the
osmotic coefficient, greater for the enthalpy, and greatest for the heat
capacity since it involves second derivatives of the measured volume.
Not only do the pressure corrections increase with temperature, but the-
uncertainties increase even more. Thus it seemed best to choose the
pressure of most high-temperature heat capacity measurements as the
reference pressure. All but one of the measurements of White and Wood [4]
were made at 177 bar and that pressure was chosen.

By this procedure our equation for properties at 177 bar can, with

minimum uncertainty, be combined with a new and improved equation for

pressure dependency when one becomes available.

22



4.3 Temperature Dependence of Parameters and Weighting of Data

The next task is'the selection of the functional representation
of the temperature dependence of parameters and of weights for the Qarious
data. But one must first determine if there are real conflicts between
sets of data. Indeed our initial attempts at a comprehensive evaluation
failed because we had included data that were in conflict by considerably
more than the assumed uncertainty of measurement.

Eventually, we decided to break the evaluation process into several
stages. First we considered just the effect of change of composition.
The data primarily pertinent to this stage are the osmotic coefficients

and the heats of dilution. Only a few sets of the most precise heat

23
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capacity measurements were included as differences in heat capacity with
molality. Each individual set of measurements was fitted to the

© 1

equations, and the resulting values of 8 » B ’ and the related
enthalpy and heat capacity parameters were plotted as functions of
temperature and examined for consistency. This process guided the
particular choice for functional representation of temperature dependency.
After reasonable effort we were able to represent the composition
dependencéyithin deviations not seriously exceeding the experimental
uncertaingies for the data selected.

There was, however, an apparent conflict with the composition
dependency of the high-temperature heat capacity measurements of
Smith-Magowan and Wood [5]. Recently, White and Wood [4] have performed
more stringent calibration experiments on the same high-temperature flow
calorimeter and find that certain corrections were underestimated in
the earlier work. The data required for a complete application of the
new corrections had not been recorded earlier. Unfortunately, the new

limited to
measurements of White and Wood are / a single composition, approxi-
mately 3 mol kg-l. Consequently, we accept the composition dependence
determined primarily at high temperature by the heat of dilution meas-
consistently by
urements of Busey [3] and secondarily but / the osmotic coefficients
of Liu and Lindsay [32,33]. There is no great discrepancy with the
data of Smith-Magowan and Wood, but the deviations are greater than we
had initially expected.
The second stage is the evaluation of the heat capacity and the
corresponding enthalpy in terms of the standard (5.55 mol kg-l) composition

and the 177 bar reference pressure. For this purpose there are, at the

lower temperatures, many precise heat capacity and heat of solution data
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all of which are reasonably consistent. Above 85°C we depend primarily on the
White and Wood [4] heat capacity measurements which are consistent with the
heat of solution measurements of Criss and Cobble [25] and of Gardner, Mitchell,
and Cobble [26] up to about 200°C. There is a significant discrepancy with the
heat of solution measurements of Cobble [27] near 300°C. These measurements
leading to very dilute solutions near 300°C are very difficult and it seems
probable to us that they are less accurate than the heat capacity measurements
on a 3 molal solution. There is some corroboration of our choice in the
agreement with the calculated solubility of solid NaCl at 300°C as discussed
below.

In a third and final stage, an over-all least-squares adjustment was
made in all of the parameters with weights assigned to all consistent data
in rélation to our best estimates of their experimental uncertainty. Weighting
was determined from the original investigators' estimates of experimental '
accuracy (see Table 1) as limited or modified by the consistency checks of
the first two stages. Some slight adjustments of functional representations
were necessary to obtain a more precise fit to the data.

Equation (37) gives the Gibbs energy of the reference solution (mr) at
the reference pressure (Pr) in terms of the empirically adjusted parameters
w

through w We use functions of inverse powers of (T-227) and (680-T)

1 5°

which were chosen by Rogers and Pitzer [l] to represent the relatively extreme
behavior near 0°C and near the critical point of water. The value 227 K was
chosen because supercooled water shows a singularity in that vicinity; the
value 680 K has no theoretical significance.

The virial coefficients at Pr are given in eqs. (38) through (40) in

terms of parameters Ve through w In all of these equations the parameters

21°

have dimensions of powers of K which are obvious. Parameters Ve through Y16
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also have the dimension kg mol.1 while w__ through w,., also have kg2 mol—z.

17

The thermodynamic quantities are divided by n, to make the basis one mol of

21

NaCl and by R or RT to make the terms in eq (37) dimensionless. We recall
that T = 298.15 K, P_ = 177 bar, m_ = 5.5508 mol kg_l.
The corresponding quantities for the enthalpy and heat capacity are

obtained by temperature differentiation as indicated in eqs (11) and (20).

G(T,Pr,mr)—H(Tr,Pr,mr) S(Tr’Pr’mr)

+
anT an
A 2
—‘T + B + wlznT + sz + w3T
w w
4 5
+ + (37)
T(T-227) T(680-T)3

Equation (37) also involves the entropy under reference conditions,
S(Tr’Pr’mr); its evaluation is discussed below. The parameters A and B are

the enthalpy and Gibbs energy integration constants evaluated at the reference

temperature.
2T =227 4T -680
A= wlT + szz + 2w3T3 - v, ——r—z + w5 r—4 (374)
r T r (T_-227) (680-T ) J
r r
w w
A 2 4 5 -
B=-o—-wnT -w.T -w.T - - (37B)
Tr 1 r 2°r 3°r Tr(Tr—227) T (680-T )3
r r
W w
(0) _ Y7 2 11 12
B (T’Pr) = w6-+ T + w8 T + ng + wlOT + T=257 + 580-T (38)
(1) Y14 Y16
B (T,P ) = wy gy + — + W T+ 5597 (39)
w W :
¢ _ 18 21
C (T’Pr) =V, + - + Yig nT + won + To227 (40)
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The values cf the empirically evaluated parameters are given in Table 3.

In view of the relationships between parameters, uncertainties in individual
parameters have limited meaning. It is more meaningful to state that the.
omission of any term leais to a significant degradation in the over-all fit,
but that no additional term significantly improves the fit. The accuracy

of fit for various sets of data is discussed elsewhere.

The various thermodynamic properties at the reference pressure, 177
bar, may now be calculated from the equations of section 2 and sectionm 4.1.
Equations (38)-(40) are differentiated with respect to temperature as
necessary to yield the parameters required. The resulting quantities for
177 bar can then be converted to other pressures from the tables of Rogers
and Pitzer [1l]. It is convenient, however, to include the pressure

dependency in a set of more general equations.

5. Equations Including Pressure Dependence

While all of the results of this study are included, implicitly, in the
preceding equations (37) through (40), it is convenient to combine these
equations with those of Rogers and Pitzer [1] for the pressure dependence
of the various functions. Since the same series of temperature dependent
terms are used for the pressure dependence as for the parent functions, some
numerical coefficients may be combined. Additional steps convert to the
Gibbs energy for the solute in its ;tandard state, a hypothetical ideal

"solution at one molal, and at temperature T and pressure P.

G, (T,P) - H,(298 K,1 at) 106, (T,P) GEX(T,P,mr)

RT RT - o, RT

' 2 3
+ (z1 + zzP + z3P + ZAP )/T

2 3
+ z5 + z6P + z7P + 28P + zglnT

+ (z z2,.P + 2

2 2
10 % 12807 + (24 + 2, PIT

3
+ zlslT(T-227) + 216/T(680-T) (41)



Table 3. Empirical Parameters w, and Integration Constants
A and B for Equations 1 36 through 39
1 Value i Value
1 -110.74702 12 5.4151933
2 0.039358573 13 -0.48309327
3 -1.5267612 x 107> 14 119.31966
4 516.99706 15 1.4068095 x 107>
5 -5.9960301 x 10° 16 -4.2345814
6 24.876940 17 0.40623173
7 -656.81518 18 -6.1084589
8 -4.4640952 19 -0.075354649
9 0.011068407 20 1.3714922 x 1072
10 -5.1672818 x 10~° 21 0.27643791
11 -1.1940217
[S(T,,P_»m )/ R] = 97.834,
A = -30367.658
B = 722.44390

28
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-]
The zy quantities are numerical parameters while G, (T,P), the Gibbs energy of
referenced to the ideal gas at zero Kelvim,

pure water / is given by the equation of state for water [22] as a function of

T and P.

The excess Gibbs energy per mole of solute may be obtained from equations

(5) to (7) which simplify to

EX A
G (T,P,m) _ _ "¢ Y (0)
anT = 5 ¢n(l+bm®) + 2mB
+ 48D /a2y [1-(1+an?) exp(-and)] + mic? (42)

where the interaction coefficients are functions of temperature and pressure

as follows:

(0) + 2z, P+ 2z P2 + 2 P3 + z,..4nT

g 18 * %197 ¥ %20 21 22

= 217/T + z

P+ 2z P2 + z P3)T

+ (zy5 + 2y, 25 26

2.2
+ (z27 + 228P + 229P )T

2 3
+ (230 + 24P + z32P + 233P )/ (T-227)

2 3
+ (234 + z35P + z36P + z37P )/ (680-T) (43)

(1)

8 = 238/T +2z..+2z, T+ 241/(T-227) | (44)

39 40

¢ .
c zAZ/T + 2,3 + 244P + 2452nT

2
+ (246 + za7P)T + (248 + zagP)T

+ (25 + 25,P)/(T-227) + (zg, + 254P)/(680-T) (45)
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One notes that eq (42) through (45) yield the excess Gibbs energy for
the reference molality, m = 5.5508 mol kg_l, which appears in eq (41). The
derivation of the preceding equations is tedious but most of the z-parameters
are relatively simple combinations of the w-parameters given above in Section
4.3 and the U-parameters of Rogers and Pitier [1]. The parameter zs also
involves the absolute entropy of aqueous NaCl which was adjusted to fit the
solubility of solid NaCl at 298.15 K [45] (6.146 mol kg ). With an
activity coefficient for the saturated solution from our equations,

Y = 1.006_, the standard-state heat of solution at 298.15 K [29],

* 5

-]
AH;/RT = 1.566.,, and the absolute entropy of solid NaCl [46], S (298,s)/R =

3

one obtains §2(298)/R= 13.88

8.67 All of these quantities are for the

6’ 6°

standard pressure of 1 at. This entropy agrees well within the experimental
uncertainty with the ionic entropies given by CODATA [47]. With corrections
for pressure and molality and the addition of the entropy of ten moles of
water, one obtains S(Tr’ Pr’ mr) as given above.

Rogers and Pitzer [1] give two sets of parameters for their volumetric

equation; thus there are two sets of parameters for the combined equations
as given in Téble 4. The "low-temperature" set yields maximum accuracy
of pressure dependence at temperatures below 85°C. The "overall fit"
parameters are valid over the entire range to 300°C (or slightly above) but
are less accurate near or below room temperature. For many purposes the
"overall fit'" parameters may yield results of sufficient accuracy over the
entire range. But for maximum accuracy we recommend using the two sets with

a change-over at 65°C (338.15 K). There are no significant discontinuities

between the two functions or their first or second derivatives at 65°C.



Table 4. Parameters z, for Equations 41 to 45

i low T value high T value
1 ~71659.531 -71637.203
2 2.3483335 2.2209012
3 -8.3668484 x 10> -7.7991396 x 107>
4 2.4018168 x 1077  -4.8099272 x 1077
5 624.88208 624.68125
6 -5.3697119 x 10 6.0159787 x 10
7 3.5126966 x 107/ 3.4069074 x 107/
8 0 2.1962044 x 10711
9 -110.74702 ~110.74702
10 0.038900801 0.039494473
11 2.6973456 x 10°° ~6.5313475 x 107/
12 -6.2746876 x 1070 -6.4781894 x 100
13 -1.5267612 x 107> -1.5842012 x 107>
14 0 ~ 3.2452006 x 1072
15 516.99706 516.99706
16 -5.9960301 x 1070 -5.9960301 x 10*°
17 -656.81518 -656.81518
18 ~ 24.879183 24.869130
19 -2.1552731 x 107> 5.3812753 x 107>
20 5.0166855 x 10C -5.5887470 x 1070
21 0 6.5893263 x 10”2
22 -4.4640952 -4.4640952
23 0.011087099 0.011109914
2 -6.4479761 x 1070 -2.6573399 x 10~/
25 ~2.3234032 x 100 1.7460070 x 1010
26 0 1.0462619 x 107 1%
27 -5.2194871 x 107° -5.3070129 x 107°
28 2.4445210 x 10710 8.6340233 x 1020
29 2.8527066 x 10713 -4.1785962 x 107 -3
30 -1.5696231 -1.5793660
31 2.2337864 x 107> 2.2022821 x 107>
32 -6.3933891 x 10~/ -1.3105503 x 107’
33 4.5270573 x 10711 -6.3813683 x 1071}
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Table 4 (continued)

i low T value high T value,
34 5.4151933 9.7065780

35 0 -2.6860396 x 10”2
36 0 1.5344744 x 107>
37 0 -3.2153983 x 107>
38 119.31966 119.31966

39 -0.48309327 -0.48309327

40 1.4068095 x 107> 1.4068095 x 10>
41 ~4.2345814 ~4.2345814

42 -6.1084589 -6.1084589

43 0.40743803 0.40217793

44 -6.8152430 x 10°° 2.2902837 x 107>
45 -0.075354649 -0.75354649

46 1.2609014 x 10°* 1.5317673 x 107
47 6.2480692 x 10~° -9.0550901 x 107°
48 1.8994373 x 1070 ~1.5386008 x 10°°
49 ~1.0731284 x 10 0 8.6926600 x 10711
50 0.32136572 0.35310414

51 ~2.5382945 x 10~ ~4.3314252 x 107°
52 0 -0.091871455

53 0 5.1904777 x 10



The corresponding quantities for enthalpy and for heat capacity are
readily obtained by differentiation in accordance with eq (11) and eq (20).
The 2-parameters have dimensions of powers of K and bar which are obvious.
Parameters 214 through 241 also have the dimension kg mol.l while 2,5 through
z also have kgz mol-z.

53

One may now calculate any of the thermodynamic properties for aqueous

NaCl by appropriate manipulation of these equations. Most of the equations

of interest were given in section 2. Tables of values of many of these

quantities are given in the Appendix.
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6. Activity Coefficient at Saturation

Measurements of NaCl solubility were not considered in the
least squares adjustment described earlier. Therefore these data can serve
as a check on the accuracy of the resulting equations. The solubility at low
temperatures is well-known [45], and Liu and Lindsay [33] determined the
solubility from 75 to 300 °C. The standard Gibbs energy of solution is

-}

AGS = -2RT !Ln(my)sat. (46)

At 298 K and 1 atm., substitution of m___ = 6.146 mol kg * and Y., = 1.006

sat 5

(from eq. (9)) yields AG;/RT = =3.644, a value used above to calculate the
entropy of solution.

At other temperatures one may calculate the activity coefficient at
saturation molality by two independent methods and comparison of the results
serves as a check on the accuracy of these equations. First is the use of
eq (9) together with the expressions for the Debye-Hiickel slope and the virial
coefficients, eq (43)-(45). This method depends primarily on the osmotic
coefficient and heat of dilution measurements.

The second method involves direct use of the solubility in eq. (46).

In this case the change in Gibbs energy of solution with temperature is
obtained from the heat of solution whose temperature dependence is in turn
related to the heat capacity difference between the solution and the solid.
Various enthalpy and heat capacity measurements were considered in obtaining
eq (41) for the solution. For solid NaCl, eq. (36) may be integrated and

, [48]
combined with the entropy and the volumetric properties/of the solid to give
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G (T,P,s)-H- (298,1,s)

= _1734.9 _ -4
B - 28.913 : 5.525 gnT - 9.8 x 10T
+ p[9;3;:1“—7 +3.01 x 107> + 1.46 x 10°°1] 47)

This equation may be combined with eq (41) to yield AG; of solution as
required in eq. (46).
™~

In the second method the solubility enters directly into the calculation
and the result is sensitive to any error in Mg For each method the pres-
sure is taken as 1 atm below 100°C and the saturation pressure of water above
100°C. The solubility values of Liu and Lindsay were measured indirectly and
apply to the saturation pressure of pure water rather than that of the solution
as we understand their treatment.

Table 5 compares the results from the two methods which are in excellent
agreement. The differences are within the uncertainties of the solubility
measurements at most temperatures. This indicates that our eQuations are
valid to the saturation molality even though few of the data on which they
are based extend as high as 6 mol kg-l and the high molality data were often
given reduced weight in the least squares analysis.

The agreement at 300°C is especially significant becauge it confirms
the heat of solution in the range 250 to 300°C to about 0.3 in AHS/RT. If
our equation had been fitted to the experimental AHS at 300°C of Cobble [27]
instead of the heat capacity data of White and Wood [4], there would have
been a large discrepancy at 300°C.

While the one percent discrepancy at 0°C is small, it maybe outside
of the experimental uncertainty in the solubility. However, various properties
vary very rapidly near 0°C and are not perfectly represented by our equationms.

Thus a small discrepancy at 0°C does not raise concern abcut the accuracy

of the equations at higher temperatures.



Table 5. A Comparison of Activity Coefficients
Calculated by Two Methods for Saturated
NaCl(aq) '
P msat_l Yeat from
°C bar mol kg _eq(9) solubility
0 1 6.097 0.921 0.910
25 1 6.146 1.006 (1.006)-
50 1 6.275 1.021 1.023
75 1 6.460 0.988 0.986
100 1 6.680 0.920 0.917
125 2.3 6.935 0.829 0.826
150 4.8 7.198 0.724 0.725
175 8.9 7.573 0.615 0.612
200 15.5 7.973 0.503 0.502
225 25.5 8.435 0.397 0.397
250 39.7 8.989 0.300 0.301
275 59.4 9.649 0.215 0.216
300 85.8 10.413 0.144 0.145

36
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A similar calculation of the activity coefficient for the saturated
solution by the two methods was made for the more approximate equations
of Silvester and Pitzer in their 1977 paper [2]. While the present fit is
slightly better below 200°C, the earlier equations were very satisfactory
in that range. It is in the 200-300°C range that the earlier approximations
became serious, and the standard deviation in &ny is reduced from 0.041 in
the older treatment to 0.004 in the present calculations. The accuracy

in this 200-300°C range is now essentially the same as that at lower

temperatures.
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7. Estimation of Uncertainties

Any thermodynamic property derived from eqs.(41) to (45) has an
uncertainty which derives from two sources. First, eqs. (37) to (40),
valid at the reference pressure only, do not perfectly reéroduce experi-
mental measurements. These errors are small, as may be seen by comparing
the final two columns of Table i. Second, errors increase with pressure
because of inaccuracies in the volumetric equations of Rogers and Pitzer
[1]. These small inaccuracies accumulate through the many required
manipulations of the NaCl(aq) volume, so that the total error is
estimated as a fixed percentage of the correction due to pressure change
from 177 bar. Rogers and Pitzer find that pressure corrections to the
activity or osmotic coefficient may be in error by *10%, and those to
the enthalpy or heat capacity may be in error by *20%. On this basis
uncertainties have been computed for a variety of conditions and are
listed on Table 6.

We recall the special situation for the heat capacity where ¢CP/R
is known more accurately at m = 3 mol kg-l that at other compositions.

At that molality the data are fitted to 0.3 to 200°C and to 0.7 from

200 to 325°C as shown in Table 1. The extrapolation of the heat capacity
to zero molality introduces further uncertainty as shown for E;,Z/R’

but that does not affect values at higher molality.

There is a special uncertainty in the pressure dependency above
250°C which should be explained. The volumetric equation of Rogers and
Pitzer [1] depends at high temperatures on the measurements of Hilbert
[49]. Near 300°C his lowest pressure of measurement was 900 bar. Thus
the volumetric equation may be considerably in error at lower pressures
and in particular in the range between 900 bar and our reference pressure

of 177 bar. Since the same pressure dependency was assumed in converting



Table 6. Uncertainty Estimates

Property Molality 25°C 200°C 300°C
p=200 p=1000 p=200 p=1000 p=200 p=1000
¢ 0-6 0.002 0.004 0.004 0.008 0.006 0.02
Py, 1.0 0.002 0.006 0.005 0.013 0.015 0.05
* 3.0 0.003 0.010 0.008 0.02 0.018 0.06
6.0 0.004 0.012 0.01 0.03 0.020 0.08
B /RT - 0.06 0.22 0.08 0.30 0.8 2.5
¢L/RT 1.0 0.01 0.03 0.03 0.09 0.4 1.5
3.0 0.02 0.10 0.03 0.12 0.5 2.0
6.0 0.03 0.12 0.04 0.15 0.8 3.0
E; o/R - 0.6 1.8 1.5 4.0 20. 40.
¢cp/R 1-4 0.3 1.2 0.6 2.5 10. 20.

6¢



measurements to 177 bar for evaluation and in generalizing the final
equations for dependency on pressure, there will be a large degree of
cancellation of error near 177 bar. Also the reasonable agreement of
the heat of dilution measurements at 400 bar indicates that the error
is not large. Nevertheless, this situation should be kept in mind for
the use of these results néar 300°C at pressures substantially different
from 177 bar.

If the equations are extrapolated to molalities higher than
6 mol kg-l, the problem discussed above becomes more serious. The
osmotic measurements to saturation molality and at saturation pressure
were considered. Thus the equations have validity to high molality at
saturation pressure, and this was confirmed in the comparison of activity
coefficients in Table 5. But the pressure dependency has no experimental
basis above 6 mol kg-l and has the uncertainty noted above at temperatures
approaching 300°C. Thus one should be very cautious in using values

calculated for molalities above 6 at pressures substantially above

177 bar at temperatures above 200°C.

40
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Corrections to the Preceding Paper

In the preceding paper, Rogers and Pitzer [l], there are a few
errors that should be corrected. 1In eq. (27) the final quantity in

brackets should be

3B <acv >
2 MX 1 _v 3 MX 1 v
[m {< 5T >P . + T BMX} 4+ m (szM){ =T + = CMX}]

In eq (28) the derivative on the left should be with respect to P

(not T). 1In eq (32) the first sign on the right (preceding 2va ces)

X
should be - instead of +.
These are errors of the text only; the calculated values in tables
are correét. It should be noted, however, that in Table A-2 values
v v
are given for (aBMX/aT)P,I and (BCMX/BT)P whereas the more complex

quantities in braces are needed for the equations. The other terms

are given in Table A-1.
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APPENDIX-

Given in the Appendix tables is a compléte and consistent set of
thermodynamic properties for NaCl(aé). Tables A-1 through A-7 list
for various temperatures and pressures values for the pure water and
solute (standard state) properties, the Debye-Hiickel slope and the
ion-interaction parameters computed from eqs. (41) to (45) and refer-
ences 22 and 23. Tables A-8 f.f. give computed values for many thermo-
dynamic properties at finite NaCl composition. Certain values given
by Rogers and Pitzer [1] are included again here for convenience.

In some regions of the T-P-m space volumetric data are limited or
nonexistent; Rogers and Pitzer [1l] discuss this in considerable dgtail
and there are further comments in this paper. This limitation on
volumetric data yields corresponding uncertainty in the pressure
dependence of other properties. Nevertheless, we have assumed in
constructing these tables that their equations are at least reasonably
accurate at all points in the T-P plane to 300°C and 1600 bar, and at
all NaCl éompositions from 0 - 6.0 mol kg-l. The reader is cautioned
about these uncertainties in the tables which relate primarily to
values at pressures substantially above 200 bar and at high temperature.

No values are tabulated for compositions above 6 mol kg_l, although
at saturation pressure it is shown that the equations yield good values
of the activity and osmotic coefficients to saturation molality. The
pressure dependence of these coefficients and the values of all other
properties are too uncertain to justify presentation of tabulated

values other than those given in Table 5.
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Table A-1.

The Standard Gibbe Energies of Water and NaCl(aq),
G, is the Gibbs energy of water, G

NaCl Virial Parameters at T and P.

and ¢° the Glbas energy for NaCl(aq) in its standard state, G;(T,P) -

that Cy o) = CRucr /2

-
& =
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WUVNO WO WRNN = we o oo o o s s e g o ot
e o

[ 4
bad
R R N N R N X A L - - -

~N
-
.

33.4
39.7
46.9
55.0
64.1
4.4
85.8

0
cl/RT

-23.4638
-22.9100
=-22.4049
-22.1689
-21.9433
-21.5208
-21.1333
~20.7776
~20.4505
-20.1494
-19.8720
-19.6162
-19.3799
-19.1616
-18.9598
~-18.7733
-18.6007
~18.4411
-18.2933
-18.1566
-18.0301
-17.9130
-17.8047
~17.7046
-17.6121
-17.5266
-17.4478
~17.3751
-17.3081
-17.2466
~17.1900
-17.1382

0
czlnr

-13.836
-13.871
-13.885
-13.886
-13.885
-13.875
-13.858
-13.835
-13.807
-13.774
-13.737
-13.696
-13.650
-13.600
~-13.545
-13.485
-13.420
-13.349
-13.272
-13.189
-13.098
-13.000
-12.894
~-12.778
-12.653
-12.516

-12.367

~12.204
~12.025
-11.827
-11.607
~11.360

A
4
(kg /mol)

0.3767
0.3821
0.3882
0.3915
0.3949
0.4023
0.4103
0.4190
0.4283
0.4384
0. 4491
0.4606
0.4727
0. 4857
0.4994
0.5140
0.5295
0.5460
0.5634
0.5820
0.6017
0.6228
0.6453
0. 6694
0.6953
0.7232
0.7535
0.7865
0.8228
0.8630
0.9081
0.9595

VZ

Debye-Huckel

(0)
pNaCl

kg /mol

0.0493
0.0619
0.0714
0.0754
0.0788
0.0846
0.0892
0.0927
0.0956
0.0977
0.0992
0.1002
0.1008
0.1010
0.1010
0.1006
0.1000
0.0991
0.0980
0.0968
0.0954
0.0938
0.0922
0. 0904
0.0885
0.0867
0.0848
0.0829
0.0811
0.0794
0.0780
0.0768

I Parageter A and

8T,P) - H (0 K, 1Tatm),

ﬁz(zga K, | atm). Note

(1) 3

Pract 107Cyac
kg /mol (kg /mol)
0.2462 2.58
0.2612 1.68
0.2723 0.99
0.2770 0.70
0.2814 0.44
0. 2893 -0.02
0.2967 -0.40
0. 3038 -0.73
0.3109 -1.02
0.3180 -1.26
0.3253 ~1.47
0.3326 -1.65
0. 3402 -1.81
0. 3480 -1.95
0.3560 -2.06
0.3642 -2.16
0.3726 =2.24
0.3812 -2.30
0. 3900 -2.35
0.3990 -2.39
0.4082 ~2.41
0.4175 -2.42
0.4270 ~2.42
0.4367 -2.41
0. 4466 -2.39
0.4565 ~2.36
0.4667 -2.32
0.4769 -2.26
0.4873 -2.20
0.4978 =2.13
0.5084 -2.04
0.5192 -1.95

kA%



120.0

130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bare

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

(s
cllar

-23.3067
-22.7583
-22.2582
=22.0245
-21.8011
-21.3826
-20.9989
=-20.6465
~20.3226
-20.0244
-19.7496
-19.4962
~19.2624
-19.0465
-18.8470
-18.6627
-18.4924
~18.3349
-18.1894
-18.0549
-17.9307
-17.8161
~17.7104
-17.6130
~17.5234
=-17.4410
-17.3656
~-17.2966
-17.2337
~-17.1766
~-17.1250
-17.0786

Table A-1 (cont’d).

o
Cz/RT

-13.714
-13.739
~13.748
-13.749
-13.747
-13.738
-13.724
~13.704
-13.680
-13.653
-13.622
-13.588
~13.550
~13.508
-13.462
-13.412
-13.357
-13.298
-13.232
-13.161
-13.084
~-13.000
-12.908
-12.808
-12.699
-12.579

~12.449

-12.306
-12.148
-11.973
-11.778
~11.557

K
(kg/mol)

0.3735
0.3787
0.3846
0.3878
0.3911
0.3982
0. 4060
0.4144
0.4234
0.4331
0. 4434
0.4543
0.4659
0.4782
0.4913
0.5051
0.5197
0.5351
0.5514
0.5686
0.5869
0.6063
0.6269
0.6489
0.6723
0.6975
0.7247
0.7541
0.7863
0.8219
0.8617
0.9071

yb

(0)
Prac1
kg /mol

0.0545
0.0656
0.0742
0.0777
0.0809
0.0862
0.0904
0.0937
0.0963
0.0982
0.0997
0.1007
0.1013
0.1015
0.1015
0.1011
0.1005
0.0997
0.0986
0.0973
0.0958
0.0942
0.0923
0.0903
0.0881
0.0858
0.0834
0.0809
0.0784
0.0759
0.0736
0.0715

()
pNaCl
kg /wol

0.2462
0.2612
0.2723
0.2770
0.2814
0.2893
0.2967
0.3038
0.3109
0.3180
0.3253
0.3326
0. 3402
0. 3480
0.3560
0.3642
0.3726
0.3812
0.3900
0.3990
0.4082
0.4175
0.4270
0.4367
0.4466
0.4565
0.4667
0.4769
0.4873
0.4978
0.5084
0.5192

3
10 CNaCl2
(kg /mol)

2.25

1.46

0.84

0.58
0.34
-0.09
=0.45
~0.76
-1.03
"'lo 27
-1.48
-1.66
-1.82
-1.95
-2.07
-2.16
-2.24
-2.30
-2.35
-2.38
-2.40
=-2.40
-2.39
-2.36
-2.33
-2.28
-2.22
~2.15
-2.07
-1.98
-1.88
-1.77

Sy
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© 50.0
60.0
70.0
80.0
90.0
100.0

110.0

120.0

130.0

140.0
150.0
160.0
170.0
180.0
190.0
200.0

210.0

220.0

230.0

240.0

250.0

260.0

270.0

280.0

290.0

300.0

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

o
cl/lT

-23.1503
-22.6073
-22.1120
~21.8806
-21.6593
=21.2449
-20. 8649
-20.5159
-20.1951

~19.8997

~-19.6276
~19.3761
-19.1452
-18.9313
~18.7338
-18.5513
-18.3826
-18.2266
-18.0825
~17.9492
-17.8262
-17.7126
~17.60717
-17.5111
-17.4221
-17.3403
~17.2653
-17.1965
-17.1337
-17.0766
-17.0247
-16.9779

Table A~1 (cont’d).

o
czlnr

-13.581
-13.599
-13.605
~13.605
-13.603
~13.596
~13.584
~13.568
-13.549
-13.527
-13.502
~13.475
-13.444
-13.410
~13.373
~13.332
-13.286
-13.237
-13.182
-13.123
~13.057
-12.986
~12.908
-12.824
~12.731
-12.630
-12.520
~12.400
-12.269
~12.126
-11.968
-11.795

b
(kg/mol) 2

0.3703
0.3754
0.3811
0.3842
0.3875
0.3944
0.4019
0.4100
0.4187
0.4280
0.4379
0.4484
0.4595
0.4713
0.4837
0.4967
0.5105
0.5250
0.5402
0.5562
0.5730
0.5908
0.6094
0.6291
0.6499
0.6719
0.6952
0.7201
0.7466
0.7751
0.8060
0.8396

(0)
pNaCl

kg /mol

0.0593
0.0691
0.0767
0.0799
0.0828
0.0876
0.0915
0.0946
0.0969
0.0988
0.1002
0.1012
0.1018
0.1021
0.1021
0.1018
0.1012
0.1004
0.0994
0.0981
0.0966
0.0948
0.0928
0.0906
0.0882
0.0855
0.0825
0.0794
0.0760
0.0724
0.0685
0.0645

H
pNnCl
kg/mol

0.2462
0.2612
0.2723
0.2770
0.2814
0.2893
0.2967
0.3038
0.3109
0.3180
0.3253
0.3326
0.3402
0.3480
0.3560
0.3642
0.3726
0.3812
0.3900
0. 3990
0.4082
0.4175
0.4270
0.4367
0.4466
0.4565
0.4667
0.4769
0.4873
0.4978
0.5084
0.5192

3
10 cNaC

(kg/mol)

1.93

1.23

0.68

0.45

0.23
-0.16
-0.49
-0.79
-1.04
-1.28
~1.48
~1.67
-1.82
~-1.96
-2.07
-2.17
-2.25
-2.30
-2.35
~2.37
-2.38
~2.37
-2.35
~2.31
~2.26
-2.19
-2.11
-2.01
-1.89
-1.76
~1.62
-1.45
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0.0
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20.0
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40.0
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60.0
70.0
80.0
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100.0
110.0
120.0
130.0
140.0
150.0
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220.0
230.0
240.0
250.0
260.0
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280.0
290.0
300.0

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

o
GI/RT

-22.9953
~22.4576
-21.96171
-21.7379
-21.5187
-21.1083
-20.7319
~20.3863
-20.0686
-19.7761
-19.5067
-19.2582
-19.0290
-18.8173
-18.6217
-18.4410
-18.2739
~18.1195
~-17.9768
-17.8449
-17.7230
~17.6104
-17.5066
-17.4108
-17.3226
-17.2414
-17.1669
-17.0986
-17.0362
-16.9792
-16.9274
-16.8805

Table A-1 (cont’d).

o
GZIRT

-13.439
-13.451
=-13.455
-13.455
=-13.454
-13.448
-13.440
-13.428
-13.413
-13.397
-13.378
-13.357
-13.333
-13.307
-13.278
~13.245
-13.209
-13.168
-13.124
-13.074
-13.020
~12.961
~12.895
-12.824
~12.745
-12.659
-12.566
-12.463
~12.352
~12.230
~12.096
-11.950

A l
(kg/mol) 2

0.3672
0.3722
0.3778
0.3808
0.3840
0.3907
0. 3980
0. 4059
0.4143
0.4233
0.4328
0.4429
0.4536
0.4649
0.4767
0.4891
0.5021
0.5158
0.5301
0.5451
0.5607
0.5771
0.5943
0.6122
0.6310
0.6506
0.6712
0.6927
0.7154
0.7393
0.7645
0.7913

(0)
pNaCl
kg /mol

0.0638
0.0723
0.0791
0.0819
0.0845
0.0889
0.0925
0.0953
0.0974
0.0993
0.1006
0.1016
0.1023
0.1026
0.1026
0.1024
0.1019
0.1012
0.1002
0.0989
0.0974
0.0956
0.0936
0.0913
0.0886
0.0857
0.0824
0.0787
0.0747
0.0702
0.0653
0.0599

(49]
Praci
kg/mol

0.2462
0.2612
0.2723
0.2770
0.2814
0.2893
0.2967
0.3038
0.3109
0.3180
0.3253
0.3326
0. 3402
0. 3480
0.3560
0.3642
0.3726
0.3812
0.3900
0. 3990
0.4082
0.4175
0.4270
0.4367
0.4466
0.4565
0.4667
0.4769
0.4873
0.4978
0.5084
0.5192

3
10 CNaC
(kg /mol)

1.60

1.01

0.53

0.32

0.12
-0.23
=-0.54
-0.82
-1.06
-1.29
~1.49
~-1.67
-1.83
~-1.96
-2.08
-2.17
-2.25
-2.31
-2.34
~2.36
-2.36
-2.34
-2.31
-2.26
-2.19
-2.10
-1.99
~1.86
-1.71
~1.55
-1.35
-1.13

LY
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200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

o
GI/RT

-22.8417
-22- 309[
-21.8233
~21.5963
-21.3792
-20.9727
-20.6000
-20. 2577
-19.9431
-19.6535
~19.3867
-19.1407
-18.9137
~18.7042
-18.5106
-18.3317
~18.1663
-18.0135
-17.8722
-17.7417
-17.6210
-17.5096
-17.4068
~-17.3119
-17.2246
=17.1442
-17.0703
-17.0025
-16.9405
~16.8839
-16.8324
-16.7857

Table A-1 (cont’d).

]
Gz/RT

-13.288
-13.296
-13.300
-13.300
-~13.300
-13.297
-13.291
-13.284
-13.274
-13.263
-13.250
~13.235
-13.218
-13.199
-13.177
~13.152
-13.124
-13.092
-13.057
-13.017
-12.973
-12.923
-12.869
~12.809
-12.742
-12.669
-12.589
-12.501
-12.405
~12.299
~12.183
-12.056

Y
(kg/mol) /2

0.3642
0.3691
0.3746
0.3775
0.3806
0.3872
0.3943
0.4020
0.4101
0.4188
0.4281
0.4378
0.4481
0.4589
0.4702
0.4821
0. 4945
0.5075
0.5210
0.5351
0.5498
0.5651
0.5810
0.5975
0.6147
0.6325
0.6510
0.6702
0.6901
0.7108
0.7323
0.7546

(0)
Prac1

kg /mol

0.0680
0.0753
0.0813
0.0838
0.0861
0.0901
0.0934
0.0960
0.0980
0.0997
0.1010
0.1020
0.1027
0.1031
0. 1032
0.1030
0.1025
0.1018
0.1009
0.0997
0.0982
0.0964
0.0943
0.0919
0.0891
0.0860
0.0825
0.0785
0.0740
0.0689
0.0632
0.0567

1)
PNac1
kg /mol

0.2462
0.2612
0.2723
0.27170
0.2814
0.2893
0.2967
0.3038
0.3109
0.3180
0.3253
0.3326
0.3402
0. 3480
0. 3560
0.3642
0.3726
0.3812
0. 3900
0.3990
0.4082
0.4175
0.4270
0.4367
0. 4466
0.4565
0.4667
0.4769
0.4873
0.4978
0.5084
0.5192

3
10°Cy ¢

(kg /mol)

1.28

0.78

0.37

0.19

0.01
-0.30
-0.59
-0.85
-1.07
-1.29
~1.50
-1.68
~1.83
-1.97
-2.09
-2.18
-2.25
~2.31
-2.34
-2.35
-2.35
-2.32
-2.27
~2.20
-2.11
-2.00
~1.87
~-1.72
-1.54
-1.33
-1.09
-0.82

BY



0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
10.0
80.0
90. 0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

o
cl/nr

-22.6893
-22.1618
-21.6806
~21.4557
-21.2407
-20.8381
-20.4690
-20.1301
~19.8185
-19.5318
~-19.2677
-19.0241
~18.7994
-~18.5920
~18.4004
~18.2233
~18.0597
-17.9085
-17.7687
-17.6395
-17.5201
~-17.4099
-17.3082
-17.2143
-17.1279
~17.0483
-16.9751
-16.9080
-16.8466
-16.7905
-16.7393
~16.6929

Table A-l (cont’d).

o
Gz/RT

~13.129
-13.136
~13.140
-13.141
~13.142
-13.141
-13.140
-13.136
-13.131
-13.125
-13.118
~-13.109
-13.099
-13.086
-13.071
-13.053
-13.033
-13.009
-12.981
-12.950
~-12.914
-12.874
-12.829
-12.779

©=12.723

~12.660
~12.592
~-12.516
~12.432
-12.339
-12.237
-12.124

A
(kg /mol)

0.3613
0.3661
0.3715
0.3744
0.3774
0.3838
0.3908
0. 3982
0.4062
0.4146
0.4236
0.4330
0.4429
0.4533
0.4642
0.4756
0.4875
0.4998
0.5127
0.5261
0.5400
0.5544
0.5692
0.5846
0. 6005
0.6169
0.6338
0.6512
0.6691
0.6874
0.7063
0.7256

Vb

(0)
Prac1
kg /mol

0.0718
0.0781
0.0833
0.0856
0.0877
0.0913
0.0942
0.0967
0.0984
0.1001
0.1014
0.1024
0.1030
0.1034
0.1035
0.1034
0.1030
0.1023
0.1014
0.1002
0.0987
0.0969
0.0947
0.0922
0.0894
0.0861
0.0823
0.0781
0.0732
0.0677
0.0614
0.0542

(1
Prac1
kg /mol

0.2462
0.2612
0.2723
0.2770
0.2814
0.2893
0. 2967
0.3038
0.3109
0.3180
0.3253
0. 3326
0. 3402
0. 3480
0. 3560
0. 3642
0.3726
0.3812
0. 3900
0.3990
0.4082
0.4175
0.4270
0.4367
0. 4466
0. 4565
0.4667
0.4769
0.4873
0.4978
0.5084
0.5192

3
10 cNaC

(kg /mol)

0.95

0.56

0.22

0.06
-0.09
-0.37
-0.64
~0.88
-1.08
-1.30
-1.50
-1.68
~1.84
-1.98
~-2.09
~-2.19
=2.26
-2.31
~2.34
-2.34
-2.33
-2.29
~-2.23
-2.15
~2.04
-1.91
-1.76
-1.57
-1.36
-1.11
-0.83
-0.50
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Table A-2.
Parameters at T and p.

states approaching zero entropy at 0 K.

e

CO0O0O0OOO0OWVODOO
s e & o & s 8 & o o

WO SNAWEWNN =
COO0OO0OO0OO0DOOOO0OO

—— gt g
WA=
[~ ===
* s e o
(= =Y =]

140.0

4
w ©
®

e o © o » o & 5 6 o s s e o
SO UL ULMODOVUNIDIONOS,-TODDOOOOOOOOOOO

W RN N et et s e
WOOWWWMRODSONE W N N P et et bt s et ot bt ot ot Pt ot Pt
P

0 OB W
PSRV - v
P
R -R-

S?(T.p)/R

7.6175
7.9450
8.2597
8.4130
8.5637
8.8579
9.1427
9.4189
9.6870
9.9478
10.2019
10. 4497
10.6917
10.9283
11.1599
11.3868
11.6094
11.8279
12.0427
12.2542
12.4626
12.6682
12.8716
13.0729
13.2727
13.4712
13.6690
13.8666
14.0645
14.2633
14.4639
14.66173

SY(T,p) /R

15.177
14.512
14.065
13.886
13.726
13.446
13.201
12.975
12.763
12.544
12.317
12.078
11.822
11.546
11.246
10.918
10.561
10.168
9.738
9.263
8.740
8.160
7.515
6.794
5.983
5.064
4,012
2.795
1.362

~0.354
-2.462
-5.128

ASIR

1
(kg/mol) 2

2.063
2.177
2.301
2.366
2.434
2.574
2.722
2.879
3.044
3.220
3. 407
3.606
3.818
4. 045
4.288
4.549
4.830
5.135
5.466
5.828
6.226
6.667
7.157
7.710

8.337

9.058
9.899
10. 895
12.097
13.578
15.451
17.890

(0)s
pNaCl

kg/mol-K

0.4493
0.3704
0.3166
0.2953
0.2766
0. 2450
0.2189
0.1966
0.1776
0.1603
0.1446
0.1301
0.1166
0.1037
0.0915
0.0797
0.0684
0.0573
0.0466
0.0363
0.0265
0.0173
0.0088
0.0014
~0.0046
-0.0087
~0.0104
-0.0089
-0.0031
0.0084
0.0278
0.0577

(L)s
Pract

kg/mol-K

0.7368
0.6185
0.5614
0. 5457
0.5356
0.5275
0.5301
0.5396
0.5537
0.5709
0.5905
0.6118
0.6344
0.6579
0.6822
0.7071
0.7325
0.7582
0.7843
0.8107
0.8373
0.8640
0.8910
0.9180
0.9452
0.9725
0.9998
1.0272
1.0547
1.0823
1.1099
1.1376

The Standard Entropies o§OWater and NaCl(aq), Debye-Huckel Parameter Ag and NaCl Virfal
S?(T.P) and S3(T,P) are absolute entropies, i1.e., they are referenced to

3.8
NaCl

10°C

2

kg /mol“-K

-~25.87
~20.26
~16.91
=15.70
=-14.70
-13.11
~-11.88
~10.88
-9.95
-9.23
~8.58
~7.98
=7.41
-6.86
-6.32
-5.80
-5.28
=4.76
-4.25
-3.73
-3.22
-2.70
-2.18
~1.65
-1.13
-0.59
~0.05
0.49
1.05
1.62
2.21
2.83

]9
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

s‘;(r.r)/x

7.6193
7.9402
8.2501
8.4013
8.5502
8.8411
9.1229
9.3963
9.6618
9.9200
10.1716
10.4169
10,6564
10.8905
11.1196
11.3439
11.5638
11.7796
11.9916
12.2002
12.4055
12. 6080
12.8080
13.0059
13.2021
13.3968
13.5907
13.7842
13.9779
14.1724
14.3686
14.5676

Table A-2 (cont’d).

o
SZ(T,P)/R

14.687
14.189
13.850
13.711
13.586
13.365
13.169
12.986
12.807
12.627
12.439
12.239
12.022
11.787
11.528
11.245
10.934
10.593
10.216
9.802
9.345
8.840
8.280
7.658
6.964
6.185
5.304
4.299
3.136
1.769
0.124
-1.916

A_/R
577
(kg/mol) /2

2,032
2. 145
2,265
2.328
2.392
2.527
2.668
2.817
2.975
3.140
3.316
3.501
3.697
3.906
4.128
4,364
4.617
4.888
5.179
5.493
5.834
6.207
6.616
7.069
7.576
8.149
8. 807
9.573
10.485
11.594
12.983
14.784

(0)s
pNaCl
kg /mol-K

0.4037
0.3398
0.2951
0.2771
0.2611
0.2337
0.2108
0.1911
0.1737
0.1581
0.1437
0.1303
0.1175
0.1053
0.0933
0.0816
0.0698
0.0581
0.0462
0.0343
0.0222
0.0101-
-0.0019
~0.0138
~0.0252
-0.0358
-0.0452
-0.0527
-0.0574
~0.0578
-0.0521
~0.0370

(1)s
pNaCl
kg/mol-K

0.7368
0.6185
0.5614
0.5457
0.5356
0.5275
0.5301
0.5396
0.5537
0.5709
0.5905
0.6118
0.6344
0.6579
0. 6822
0.7071
0.7325
0.7582
0.7843
0.8107
0.8373
0.8640
0.8910
0.9180
0.9452
0.9725
0.9998
1.0272
1.0547
1.0823
1.1099
1.1376

‘I

3.8
10 CNa 1

kg2/m01 -K

-22.85
-18.16
-15.38
~14.39
-13.56
-12.26
-11.27
~10.46
-9.77
-9.14
-8.55
-7.98
~7.42
-6.87
-6.32
=-5.76
-5.19
-4.62
-4.03
-3.43
-2.82
-2.19
~1.56
-0.90
-0.23
0.45
1.15
1.86
2.59
3.34
4.11
4.91
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.

180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

s‘l’(T.P)/n

7.6179
7.9336
8.2394
8.3889
8.5362
8.8241
9.1032
9.3741
9.6372
9.8931
10.1424
10. 3854
10.6227
10.8545
11.0812
11. 3031
11.5205
11.7336
11.9427
12.1482
12.3502
12.5491
12.7452
12.9388
13.1301
13.3194
13.5071
13.6936
13.8791
14.0641
V4. 2489
14.4340

Table A-2 (cont’d).

o
S5(T,P)/R

14.267
13.907
13.659
13.555
13.461
13.291
13.138
12.994
12.851
12.707
12.554
12.389
12.209
12.010
11.790
11.547
11.279
10.984
10.658
10.299
9.904
9.468
8.988
8.460
7.875
7.229
6.513
5.714
4.821
3.814
2.670
1.354

AL/R
5"
(kg/mol) 12

2.005
2.115
2,231
2,292
2.354
2,483
2.619
2,761
2.911
3.067
3.233
3.406
3.589
3.782
3.986
4.201
4.429
4.671
4.928
5.201
5.493
5. 806
6.142
6.506
6.902
7.335
7.815
8.350
B.955
9.650
10.462
11.433

(0)s
pNaCl
kg/mol-K

0. 3620
0.3116
0.2750
0.2599
0.2464
0.2229
0. 2031
0.1858
0.1704:
0.1564
0.1433
0.1310
0.1192
0.1076
0.0960
0.0844
0.0726
0.0604
0.0478
0.0346
0.0208
0.0064
-0.0088
-0.0247
-0.0414
-0.0588
-0.0769
~-0.0956
~0.1146
-0.1336
-0.1523
-0.1699

1)s
PNaCl
kg/mol-K

0.7368
0.6185
0.5614
0.5457
0.5356
0.5275
0.5301
0.5396
0.5537
0.5709
0. 5905
0.6118
0.6344
0.6579
0.6822
0.7071
0.7325
0.7582
0.7843
0.8107
0.8373
0.8640
0.8910
0.9180
0.9452
0.9725
0.9998
1.0272
1.0547
1.0823
1.1099
1.1376

3.8
10 cNa 1
kg“/mol K

~19, 82
~16.06
~13.85
-13.07
=12.42

8.56

[4



Table A-2 (cont’d).
0)s (s 3.8

o o
T P $)(T.E)/R S,(T.P)/R Ag/R y Pyacl Praci 1 Crag1
°c bars (kg/mol) ‘2 kg /mol-K kg/mol-K kg“/mol“-K
0.0 600.0 7.6138 13.914 1.980 0. 3243 0.7368 -16.78
10.0 600.0 7.9253 13.665 2,088 0.2857 0.6185 -13.96
20.0 600.0 8.2277 13.491 2.201 0.2563 0.5614 -12.32
25.0 600.0 8.3758 13.417 2.259 0.2439 0.5457 -11.75
30.0 600.0 8.5216 13.348 2.319 0.2326 0.5356 -11.28
40.0 600.0 8.8069 13.223 2,444 0.2127 0.5275 -10.56
50.0 600.0 9.0837 13.109 2.574 0.1956 0.5301 -10.03
60.0 600.0 9.3524 12.999 2.710 0.1807 0.5396 ~9.62
70.0 600.0 9.6133 12.892 2,852 0.1675 0.5537 -9.40
80.0 600.0 9.8672 12.780 3.001 0.1550 0.5709 ~8.95
90.0 600.0 10.1144 12. 660 3.158 0.1432 0.5905 -8.48
100.0 600.0 10. 3554 12.526 3.321 - 0.1320 0.6118 -7.98
110.0 600.0 10. 5906 12.378 3. 493 0.1209 0.6344 =7.46
120.0 600.0 10.8203 12.212 3.673 0.1100 0.6579 -6.90
130.0 600.0 11.0449 12.026 3.861 0.0989 0.6822 ~6.31
140.0 600.0 11.2647 11.818 4.059 0.0876 0.7071 -5.68
150.0 600.0 11.4798 11.587 4.267 0.0758 0.7325 -5.02
160.0 600.0 11.6906 11.331 4.486 0.0634 0.7582 ~4.32
170.0 600.0 11.8973 11.048 4.715 0.0503 0.7843 -3.58
180.0 600.0 12.1002 10.735 4.957 0.0363 0.8107 -2.80
190.0 600.0 12.2995 10. 389 5.211 0.0213 0.8373 -1.97
200.0 600.0 12. 4954 10.008 5.480 0.0052 0.8640 -1.10
210.0 600.0 12.6883 9.589 5.764 -0.0123 0.8910 -0.18
220.0 600.0 12.8784 9.128 6.065 -0.0312 0.9180 0.80
230.0 600.0 13.0659 8.620 6.385 -0.0518 0.9452 1.84
240.0 600.0 13.2511 8.062 6.726 -0.0742 0.9725 2.95
250.0 600.0 13.4343 7.446 7.092 -0.0988 - 0.9998 4.15
260.0 600.0 13.6157 6.766 7.487 -0.1257 1.0272 5.44
270.0 600.0 13. 7955 6.014 7.915 -0.1555 1.0547 6.85
280.0 600.0 13.9741 5.178 8.384 -0.1885 1.0823 8.42
290.0 600.0 14,1516 4.245 8.902 ~0.2255 1.1099 10.18
300.0 600.0 14.3285 3.198 9.483 -0.2676 1.1376 12.21
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Table A-2 (cont’d).

o o (0)s (1)s 3.8 -

T P $,(T,P)/R §,(T,P)/R Ag/R y Prac1 BNacl 10°cy

°c bars (kg/mol) 2 kg/mol-K kg/mol-K kg /mol “=K
0.0 800.0 7.6075 13.621 1.959 0.2903 0.7368 -13.75
10.0 800.0 7.9156 13.459 2.063 0.2620 0.6185 ~11.85
20.0 800.0 8.2152 13.345 2,173 0.2390 0.5614 -10.79
25.0 800.0 8.3620 13.295 2,229 0.2289 0.5457 ~10.42
30.0 800.0 8.5066 13.249 2,287 0.2195 0.5356 ~10. 14
40.0 800.0 8.7897 13.162 2. 407 0.2029 0.5275 -9.71
50.0 800. 9.0644 13.081 2,532 0.1884 0.5301 -9.41
60.0 800.0 9.3310 13.003 2.663 0.1757 0.5396 -9.20
70.0 800.0 9.5900 12.929 2.799 0.1648 0.5537 -9.21
80.0 800.0 9.8420 12,846 2.941 0.1537 0.5709 -8.85
90.0 800.0 10.0873 12,754 3.090 0.1430 0.5905 -8.44
100.0 800.0 10. 3265 12.649 3.245 0.1327 0.6118 -7.98
110.0 800.0 10.5598 12,528 3.407 0.1224 0.6344 -7.47
120.0 800.0 10.7877 12,391 3.575 0.1120 0.6579 -6.91
130.0 800.0 11.0105 12,234 3.751 0.1014 0.6822 -6.30
140.0 800.0 11.2283 12,057 3.935 0.0903 0.7071 -5.64
150.0 800.0 11,4415 11,858 4.126 0.0786 0.7325 -4.93
160.0 800.0 11.6502 11.636 4.326 0.0661 0. 7582 -4.17
170.0 800.0 11,8548 11.388 4.534 0.0527 0.7843 ~3.35
180.0 800.0 12.0554 11.113 4.751 0.0382 0.8107 -2.48
190.0 800.0 12,2524 10. 808 4.976 0.0223 0.8373 ~1.55
200.0 800.0 12. 4459 10,472 5.212 0.0049 0.8640 ~0.55
210.0 800.0 12.6361 10. 101 5.457 ~0.0142 0.8910 0.51
220.0 800.0 12,8233 9.692 5.712 -0.0354 0.9180 1.65
230.0 800.0 13.0078 9.241 : 5.978 -0.0588 0.9452 2.88
240.0 800.0 13.1897 8.745 6.257 -0.0850 0.9725 4,21
250.0 800.0 13,3693 8.198 6.547 -0.1143 0.9998 5.65
260.0 800.0 13.5467 7.595 6.851 ~0.1473 1.0272 7.23
270.0 800.0 13,7223 6.926 7.170 ~0.1849 1.0547 8.98
280.0 800.0 13.8962 6.183 7.505 -0.2281 1.0823 10.96
290.0 800.0 14.0685 5.352 7.860 -0.2785 1.1099 13,22
300.0 800.0 14,2396 4.415 8.235 ~0. 3385 1.1376 15.86

%S



P

bars

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
10600.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

s?(T,P)/R

7.5993
7.9047
8.2020
8.3476
8.4913
8.7723
9.0451
9.3099
9.5672
9.8174
10.0611
10.2986
10.5303
10.7565
10.9776
11.1937
11.4051
11.6121
11.8148
12.0135
12.2084
12.3997
12.5877
12,7725
12.9544
13.1336
13.3102
13.4845
13.6567
13.8269
13,9953
14.1621

Table A-2 (cont’d).

S5(T,P)/R

13.382
13.285
13.219
13.189
13.160
13.106
13.055
13.005
12.960
12,902
12.834
12,753
12.657
12.543
12,412
12. 261
12.089
11.895
11.677
11,433
11.162
10.862
10.529
10.161
9.755
9.307
8.811
8.262
7.651
6.967
6.196
5.316

(kg/mol)

1.940
2.041
2.147
2.202
2.258
2.373
2,494
2.619
2,750
2.886
3.028
3.176
3.329
3.488
3.653
3.825
4.003
4.187
4.377
4.574
4.777
4.987
5.202
5.424
5.651
5. 884
6.123
6.366
6.614
6.866
7.121
7.380

VZ

(0)s
Pnact

kg/mol-K

0.2598
0.2404
0.2228
0.2148
0.2072
0.1935
0.1814
0.1708
0.1621
0.1522
0.1424
0.1328
0.1231
0.1132
0.1028
0.0919
0.0802
0.0676
0.0539
0.0388
0.0222
0.0038
-0.0166
~0.0394
-0.0651
-0.0940
-0.1267
~0.1642
-0.2075
-0. 2581
-0.3181
-0. 3908

(1)s
Prac1
kg/mol-K

0.7368
0.6185
0.5614
0.5457
0.5356
0.5275
0.5301
0.5396
0.5537
0.5709
0. 5905
0.6118
0.6344
0.6579
0.6822
0.7071
0.7325
0.7582
0.7843
0.8107
0.8373
0.8640
0.8910
0.9180
0.9452
0.9725
0.9998
1.0272
1.0547
1.0823
1.1099
1.1376

1
kg

3.8
0°C
2 Na(l

/mol“-K

-10.71
-9.75
-9.26
-9.10
-8.99
-8.86
-8.80
-8.178
-9.02
-8.76
-8.41
~-7.98
-7. 49
-6.93
-6.30
=-5.61
-4.85
-4.02
-3.13
-2.17
-1.13
-0.01

1.20
2,50
3.92
5.46
7.15
9.02
11.11
13.49
16.25
19.51

199



Table A-3.

of NaCl(aq) in its standatrd state, Hg(r.p) - H,(298 K, 1 atm).

(=]
(2]

. . s « & & o ¢

OOOOO.OOUIOOO

—
= OO 0N B W RN N
o O
CO0O0OOO0OO0O0O0OO0OOO0

120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

a e o o » ® o & & & & @

—
. ¢ s+ e .

WA WV R O~ NS W RN = s bt st ot bt o (s gt God Pt Pt st
. .

(]

ON=UVNOVUNIANOSSTODODOODOOOCODOO

bd
[ ]
Y

33.4
39.7
46.9
55.0
64.

74.4
85.8

The Standard Enthalpies of Water and NaCl(gq). Debyeaﬂuckel Parameter Aj ang NaCl Virial
Parameters at T and p. H® 1s the enthalpy of water, HI(T,P) - ul(o K, ideal gas) and H2 the enthalpy

o
HI/RT

~15.8463
-14.9650
-14.1452
-13.7560
~13.3796
~12.6629
-11.9906
-~11.3587
~10.7635
-10. 2016
-9.6701
-9.1665
~8.6882
-8.2333
~7.7999
~7.3865
~-6.9914
-6.6132
-6.2506
-5.9025
-5.5675
~5.2448
-4.9332
-4.6317
~4.3394
~4.0554
~3.7787
-3.5085
-3.2437
-2.9833
-2.7261
-2.4710

o
HZ/RT

1. 341

0.641

0.181

0.000
~-0.159
-0.429
~0.657
-0.860
-1.044
~1.231
-1.420
-1.619
-1.829
-2.055
-2.300
~2.567
-2.860
-3.181
-3.535
-3.926
-4.359
~4.841
~5.379
-5.985
-6.670
=7.452
-8.355
-9.409
~10.663
-12.182
~14.069
-16.487

AL/RT

1
(kg/mo1) 72

0.556
0.649
0.749
0.801
0.854
0.965
1.081
1.203
1.331
1. 467
1.611
1.764
1.927
2.102
2.290
2.492
2.712
2.951
3.213
3. 500
3.819
4.175
4.576
5.032
5.556
6.165
6.885
7.749
8.806
10.126
11.818
14.052

(O
NaCl

kg/mol-K

103

1.465
1.089
0.836
0.738
0.652
0.512
0.401
0.312
0.239
0.177
0.125
0.080
0.041
0.007
~0.023
=0.050
~0.075
~0.096
~0.116
~0.133
-0.149
-0.162
-0.172
-0.180
-0.185
~-0.186
-0.182
-0.172
-0.155
-0.128
-0.089
-0.033

3,(1)L
pNaCl

kg/mol-K

10

1.796
1.262
0.986
0.901
0.839
0.761
0.722
0.708
0.707
0.716
0.730
0.748
0.768
0.788
0.809
0.830
0.850
0.870
0.890
0. 909
0.926
0.944
0.960
0.976
0.991
1.005
1.019
1.032
1.045
1.057
1.068
1.079

3L
10 CNaCl

kgzlmolz-K

~0.104
~0.077
-0.061
-0.055
~0.050
. -0.042
-0.036
-0.030
~-0.026
-0.023
' -0.020
-0.017
-0.015
~0.012
-0.011
-0.009
~-0.007
-0.006
-0.004
-0.003
-0.002
~0.001
0.001
0.002
0.003
0.003
0.004
0.005
0.006
0.007
0.008
0.008

96



o
5 o =3
COO0OOOOOO0OO0O0O00CO

WO~ ANDWNN -~
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bars

-200.0

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

o
HI/RT

-15.6874
-14.8182
-14.0081
-13.6232
~13.2508
-12.5415
~11.8760
-11.2502
-10.6608

=10.1043

-9.5780
-9.0793
~8.6060
-8.1560
-1.7274
-7.3188
~6.9285
~6.5553
-6.1977
-5.8548
-5.5252
-5.2081
~4.9023
-4.6071
-4.3213
-4.0442
=3.7749
-3.5124
-3.2558
-3.0042
~2.7564
=2.5111

4]
HZ/RT

0.972
0.450
0.102
~0.037
~0.161
-0.373
-0.555
~0.718
-0.873
-1.026
-1.183
-1.349
~1.528
-1.722
-1.934
-2.167
=2.423
-2.705
-3.016
-3.359
-3.739
-4.160
~4.628
~5.150
-5.735
-6.395
~7.145
-8.007
~9.012
~10.204
~11.654
-13.474

Table A-3 (cont'd)

AL/RT

1
(kg /mol) 72

0.538
0.630
0.727
0.777
0.828
0.934
1.044
1.160
1.281
1.408
1.542
1.684
1.834
1.993
2.163
2.344
2.538
2.747
2.973
3.219
3.487
3.781
4.108
4.473
4.886
5.359
5.908
6.557
7.339
8. 306
9.536
11.156

(0)L
NaCl

kg/mol-K

10%p

1.278
0.968
0.754
0.669
0.594
0.471
0.373
0.292
0.226
0.169
0.121
0.079
0.042
0.010
-0.020
~0.047
-0.073
-0.096
-0.118
~0.139
-0.159
-0.178
-0.195
=0.211
-0.225
-0.237
~-0.246
-0.251
~-0.250
~0.242
~0.223
~-0.189

(1)L
NaCl

kg/mol-K

10%p

- 1.796
1.262
0.986
0.901
0.839
0.761
0.722
0.708
0.707
0.716
0.730
0.748
0.768
0.788
0.809
0.830
0.850
0.870
0.890
0.909
0.926
0.944
0.960
0.976
0.991
1.005
1.019
1.032
1.045
1.057
1.068
1.079

3.L
10 CNaCl

kgz/molz-K

-0.092
~0.069
-0.055
-0.050
-0.046
-0.039
-0.033
-0.029
-0.025
~0.022
-0.019
-0.017
-0.015
~0.013
~0.011
-0.009
~0.007
-0.005
-0.004
-0.002
-0.001
0.000
0.002
0.003
0.004
0.005
0.006
0.008
0.009
0.010
0.011
0.012

LS



0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90. 0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

o
H,/RT

-15.5324
~14.6738
-13.8727
~13.4917
-13.1232
~12.4208
-11.7616
~11.1418
-10.5578
~10.0066
-9,4852
~8.9913
-8.5225
-8.0768
-7.6526
~7.2482
-6.8621
-6.4930
-6.1397
-5.8011
~5.4760
-5.1634
~4.8625
=-4.5723
-4.2921
-4.0209
-3.7581
-3.5029
=3.2546
-3.0125
-2.7758
-2.5439

Table A-3 (cont’d).

o
HZIRT

0.686

0.309

0.054
~0.049
-0.142
-0. 305
~0. 446
~-0.574
-0.698
-0.820
-0.948
-1.085
-1.236
-1.401
~-1.583
-1.784
~2.007
-2.253
-2.524
-2.824
-3.154
~3.518
-3.920
~4.364
~-4.856
~5.401
-6.008
-6.686
~-7.448
-8.312
-9.299
-10. 441

A /RT

(kg/wol)

0.524
0.613
0.707
0.755
0.805
0.906
1.011
1.121
1.236
1. 355
1. 481
1.613
1.751
1.897
2.051
2.214
2,387
2.571
2.767
2.976
3.201
3.443
3.704
3.990
4.302
4.648
5.034
5.470
5.969
6.549
7.238
8.075

yz

(0)L
NaCl

kg /mol-K

10%p

1.108
0.856
0.676
0.604
0.540
0.432
0. 345
0.274
0.214
0.163
0.119
0.080
0.045
0.014
-0.015
-0.042
-0.068
-0.092
~0.116
-0.140
-0.164
-0.187
~0.210
~0.234
-0.258
~0.281
-0.305
-0.328
-0.35%
-0.372
-0.392
~0. 409

(1L
NaCl

kg/mol-K

10%p

1.796
1.262
0.986
0.901
0.839
0.761
0.722
0.708
0.707
0.716
0.730
0.748
0.768
0.788
0.809
0.830
0.850
0.870
0.890
0.909
0.926
0.944
0.960
0.976
0.991
1.005
1.019
1.032
1. 045
1.057
1.068
1.079

3L
10°Chac1

kgzlmolz-K

~0.080
~0.061
-~0.050
-0.045
-0.042
-0.036
-0.031
~0.028
-0.025
~0.022
-0.019
-0.017
-0.015
-0.013
~0.011
-0.009
-0.007
-0.005
-0.003
~0.002
0.000
0.002
0.003
0.005
0.006
0.008
0.009
0.011
0.012
0.014
0.016
0.017

8¢



bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

o
nllnr

15.3815
14.5323
13.7394
13.3622
~12.9971
-12.3013
-11.6482
11.0340
10.4553
-9.9090
-9.3923
-8.9029
~8.4384
-7.9969
-7.5767
-7.1763
~6.7941
~6.4289
-6.0795
~5.7447
-5.4235
=-5.1150
-4.8182
-4.5324
-4.25617
-3.9903
~3.7326
-3.4829
~3.2406
~3.0051
-2,7758
-2.5521

o
H2/RT

0.475

0.215

0.036
-0.038
-0.105
-0.225
-0.331
-0.429
-0.521
-0.616
-0.718
-0.831
~-0.956
-1.096
-1.252
-1.427
~1.621
-1.837
-2.076
-2.340
-2.631
-2.952
~3.306
-3.696
-4.125
-4.598
-5.120
-5.697
-6.338
-7.052
-7.851
-8.753

Table A-3 (cont’d).

AL/RT

(kg /mol)

0.512
0.599
0.690
0.736
0.784
0.881
0.982
1.086
1.195
1.308
1.426
1.550
1.678
1.813
1.955
2.103
2.259
2.423
2.595
2.777
2,968
3.172
3.387
3.616
3.861
4.124
4.408
4.716
5.053
5.426
5.844
6.318

Uh

(o)L
NaCl

kg/mol-K

10%p

0.954
0.754
0.605
0.543
0.488
0.1395
0.319
0. 256
0. 204
0.158
0.117
0.081
0.049
0.019
-0.009
-0.036
=-0.062
~0.087
-0.113
~-0.138
-0.164
-0.191
-0.219
-0.248
-0.279
-0.312
~0. 346
-0.384
~0.424
-0.468
~0.516
-0.571

3 (1)L
10 p;aél

kg /mol-K

1.796
1.262
0.986
0.901
0.839
0.761
0.722
0.708
0.707
0.716
0.730
0.748
0.768
0.788
0.809
0.830
0. 850
0.870
0. 890
0.909
0.926
0.944
0.960
0.976
0.991
1.005
1.019
1.032
1.045
1.057
1.068
1.079

3L
10 CNaCl

kg2 /mo12-k

-0.067
-0.053
-0.044
-0.040
-0.038
~0.033
-0.029
-0.026
-0.024
-0.022
-0.019
-0.017
-0.015
-0.013
-0.010
-0.008
-0.007
-0.005
-0.003
-0.001
0.001
0.003
0.004
0. 006
0.008
0.010
0.012
0.014
0.016
0.018
0.020
0.023

6S



000
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

o
Hl/RT

~15.2342
~14.3935
-13.6081
=13.2343
-12.8726
-12.1830
~11.5356
-10.9267
~10.3531
-9.8116
-9.2994
-8.8143
-8.3539
-7.9164
-7.5001
=7.1034
~6.7249
-6.3633
-6.0174
~5.6862
~-5.3686
-5.0637
~4.7707
~4.4886
-4.2168
=3.9545
-3.7010
~3.4558
-3.2182
-2.9878
-2.7639
~2.5461

o
HZ/RT

0.333
0.163
0.045
-0.005
-0.051
-0.135
-0.210
-0.281
~0. 345
-0.416
-0.496
~0.587
-0.690
-0.809
~0.943
-1.095
~-1.266
~1.456
-1.669
-1.904
-2.164
=-2.451
-2.768
-3.117
-3.501
-3.924
~4.391
~4.907
-5.479
~6.116
~6.831
-7.641

Table A-3 (cont’d).

AL/RT
.
(kg/mol) ‘2

0.502
0.587
0.674
0.719
0.765
0.858
0.955
1.055
1.158
1.266
1.378
1.494
1.614
1.740
1.871
2.007
2.148
2.296
2.450
2.610
2.777
2.951
3.133
3.322
3.520
3.727
3.943
4,170
4.410
4.662
4.930
5.217

3.(0)L
107 Paca

kg /mol-K

0.814
0. 660
0.538
0.487
0. 440
0.360
0.294
0.239
0.195
0.153
0.116
0.082
0.051
0.023
~0.004
-0.031
~0.057
~0.082
-0.109
-0.136
-0.164
-0.193
~0.225
-0.258
~0.294
~0.333
-0.376
-0.423
-0.477
-0.537
-0.607
-0.690

3.()L
10 pNaCl

kg/mol-K

1.796
1.262
0.986
0.901
0.839
0.761
0.722
0.708
0.707
0.716
0.730
0.748
0.768
0.788
0.809
0.830
0.850
0.870
0.890
0.909
0.926
0.944
0.960
0.976
0.991
1.005
1.019
1.032
1.045
1.057
1.068
1.079

3L
10 cNaCl

kgzlmolz-K

-0.055
-0.045
-0.038
-0.036
-0.033
-0.030
-0.027
-0.025
-0.024
-0.021
-0.019
-0.017
-0.015
-0.013
-0.010
-0.008
-0.006
-0.004
-0.002
0.000
0.002
0.004
0.006
0.0b8
0.010
0.012
0.014
0.017
0.019
0.022
0.025
0.029

09



0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

o
H) /RT

~15.0900
-14.2571
-13.4786
-13.1081
~12.7495
~12.0658
~11.4238
-10.8201
-~10.2513
-9.7144
~9.2066
-8.7255
-8.2691
-7.8355
~7.4228
-7.0297
~6.6546
-6.2964
-5.9539
-5.6261
-5.3118
-5.0102
-4.7205
-4.4418
~4,1735
-3.9147
~3.6649
~3.4235
-3.1899
-2.9636
=2.7440
-2.5308

Table A-3 (cont’d).

o
H2/RT

0.253

0.149

0.079

0.047

0.018
-0.036
~-0.085
-0.131
-0.171
-0.223
~0.284
-0.356
~0.442
-0.543
-0.659
-0.792
-0.943
-1.114
~-1.304
-1.516
~1.752
-2.012
-2.300
-2.617
-2.967
-3.353
-3.780
-4.254
-4.781
~5.372
-6.041
-6.809

AL /BT

(kg/wol)

0.495
0.577
0.661
0.704
0.748
0.838
0.931
1.026
1.125
1.228
1.334
1.444
1.557
1.675
1.797
1.923
2.053
2.188
2.326
2.470
2.617
2.769
2.925
3.085
3.249
3.417
3.588
3.761
3.938
4.116
4.296
4.4717

VZ

(0)L
NaCl

kg/mol-K

10%p

0.688
0.573
0.476
0.433
0.394
0.326
0.270
0.222
0.186
0.147
0.113
0.082
0.052
0.025
-0.002
-0.028
-0.054
-0.080
-0.107
~0.135
-0.165
-0.197
~0.230
-0.267
-0.307
-0.351
-0.400
-0.454
-0.517
~0.589
-0.674
-0.776

(L
NaCl

kg/mol-K

10%p

1.796
1.262
0.986
0.901
0.839
0.761
0,722
0.708
0.707
0.716
0.730
0.748
0.768
0.788
0.809
0.830
0.850
0.870
0.890
0.909
0.926
0.944
0.960
0.976
0.991
1.005
1.019
1.032
1.045
1.057
1.068
1.079

3L
10°Cy.c1

kgzlmolz-K

-0.043
-0.036
~0.032
-0.031
-0.029
-0.027
-0.025
-0.024
-0.023
-0.021
-0.019
-0.017
-0.015
-~0.013
-0.010
-0.008
-0.006
-0.004
-0.002
0.000
0.003
0.005
0.007
0.009
0.012
0.014
0.017
0.020
0.023
0.026
0.030
0.035
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20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

110.0

120.0

130.0

140.0

150.0

160.0

170.0

180.0

190.0

200.0

210.0

220.0

230.0

240.0

250.0

260.0

270.0

280.0

290.0

300.0

Table A-é.

NaCl Virial Parameters at T and P.
ty of NaCl(aq) in its standard state.P’

P

bars

® & ¢ ¢ 8 & s + o & e o & @

e o o o

MR O O B L N N S g bt gt pmd st et put (et e et P g

N vt st ps
bl
.
ON= LVMUVMOLVUNDDOONDSHrOODOODODOOOOO O

~
(-
.

33.4
39.7
46.9
55.0
64.1
4.4
85.8

The Standard Heat Capacities of Water and NaCl(aq), Debye-lluckelo Parameter A, and
is the heat capacity of water and Cp 2 the heat capaci-
1]

P.l/R

9.163
9.075
9.064
9.065
9.064
9.062
9.061
9.063
9.072
9.088
9.110
9.138
9.170
9.206
9.2417
9.292
9.343
9.401
9.466
9.541
9.627
9.727
9.842
9.975
10.130
10. 311
10.523
10.775
11.075
11.438
11.885
12.449

c® . /»
p2/

-23.15
~14.94
-11.20
-10.08
"90 210
-8.13
-7. 53
-7.32
~-7.48
-7. 85
-8.44
-9.22
-10.19
-11.34
~-12.67
-14. 20
~-15.95
-17.95
-20.24
-22.88
-25.94
-29.53
-330 76
-38.83
-44.99
-52.62
-62028
=74.81
-91.56
~114.67
~147.79
-197.33

co

AJ/R

(kg/mol) Y2

2.95
3.39
3.76
3.94
4.13
4.51
4.92
5.37
5. 86
6.40
7.00
7.66
8.40
9.24
10.17
11.23
12.45
13.84
15.47
17.38
19.65
22.38
25.72
29.85
35.05
41.73
50. 46
62.15
78.18
100.78
133.69
183.42

(0)J

6
10" Pyaca

-kg/nol-Kz

-36: 07
-22.46
-15.57
'13034
-11.61
'90[1
-7.42
-60 23
~5.32
-‘066
=4.14
-3.75
=-3.43
~-3.18
-2.97
-2.80
~2.65
-2.51
-2.37
-2.22
-2.04
-1.84
~1.59
-1.28
-0.88
-00 38
0.27
1.11
2.21
3.66
5.61
8.27

3

6
10" Pyac1

kg/mol-K2

-61.31
-28.42
"13006
-8.47
-5.08
-0.62
2.01
3.62
4.62
5.26
5.65
5.89
6.03
6.09
6.11
6.09
6.05
5.99
5.92
5.84
5.76
5.67
5.59
5.50
5.41
5.32
5.24
5.15
5.07
4.99
4.91
4.83

6.J
10 CNaCl

(kg/uo1-K)2

2.728
1.486
0. 908
0.735
0. 607
0.439
0.340
0.279
0.224
0.193
0.172
0.157
0.146
0.137
0.131
0.126
0.122
0.119
0.116
0.113
0.110
0.108
0.105
0.103
0.100
0.097
0.094
0.091
0.087
0.082
0.078
0.072
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0.0
10.0
20.0
25.0
30.0
40.0
50.0

60.0 -

70.0

80.0

90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

o
c ]
9.1/

8.950
8.919
8.939
8.949
8.956
8.964
8.968
8.973
8.983
8.998
9.019
9.043
9.072
9.103
9.137
9.175
9.217
9.263
9.315
9.375
9.442
9.520
9. 609
9.712
9.831
9.969
10.128
10.315
10.535
10.798
11.115
11.508

c® /R
Ptzl

-17.30
-11.25
-8.60
-7. 82
-70 23
~6.47
-6007
"50 97
-6.10
-6.47
-7.03
-7.76
-8.65
-9.69
-10.89
~12.25
-13.79
-15.52
~17.49
-19.71
-22.24
~-25.14
-28.48
-32.36
-36.94
-42.42
-49.10
~57.45
~68.17
~-82.47
-102.37
-131.58

Table A-4 (cont’d).

A /R

(kg /mol)

2.94
3.30
3.63
3.80
3.97
4.32
4.69
5.10
5.54
6.02
6.54
7.12
7.75
8.45
9.23
10.09
11.06
12.15
13.40
14.83
16.49
18.44
20.76
23.58
27.05
31.40
36.99
44.35
54.29
68.16
88.26
118.71

6. (0)J

107 Bvac1

1
2 ltg/lnol—lt’.2

-28.78
-18.46
-13.12
-11.36
'90 97
~7.94
"60 54
-5.53
-4.79
-4.23
-3.81
-3.49
~3.25
~3.07
-2.94
-2.84
~-2.177
-2.72
-2.68
-2.65
~2.61
-2.56
=2.48
~-2.37
=-2.20
-1.97
~1.64
-1.18
~0.52
0.41
1.74
3.66

6,(1)J
10 Byaca

kg/mol-l(2

-61.31
-28.42
-13.06
~8.47
-5.08
-0.62
2.01
3.62
4.62
5.26
5.65
5.89
6.03
6.09
6.11
6.09
6.05
5.99
5.92
5.84
5.76
5.67
5.59
5.50
5.41
5.32
5.24
5.15
5.07
4.99
4.91
4.83

6.J
10 cNaCl

(kg/nol-!)2

2.283
1.238
0.751
0. 606
0.499
0.358
0.274
0.223
0.193
0.172
0.159
0.150
0.144
0.140
0.138
0.136
0.135
0.134
0.134
0.134
0.134
0.134
0.134
0.134
0.134
0.135
0.135
0.136
0.136
0.137
0.139
0.141

€9



0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

[
Py

[+
/B

8.782
8.790
8.832
8.849
8.862
8.877
8.885
8.892
8.902
8.917
8.936
8.959
8.984
9.011
9.040
9.072
9.106
9.143
9.184
9.231
9.283
9.342
9.410
9.487
9.574
9.673
9.785
9.912
10.057
10.223
10.412
10.629

]

Poz,n

~-12.51
-8.16
-6.38
-5.88
-5.50
-5.00
-4.76
-4.74
-4.84
=-5.21
=5.74
-6.43
~7.26
-8.22
-9.31
~10.53
-11.90
=-13.44
-15.15
-17.06
-19.21
-21.61
-24.32
-27.39
-30.88
-34.89
-39.52
-44.96
-51.42
=59.24
~68.90
-81.13

Table A-4 (cont’d).

AJ/n

(kg/mol)

2,91
3.21
3.51
3.66
3.82
4.14
4.49
4.85
5.25
3.68
6.15
6.65
7.20
7.79
8.44
9.15
9.93
10.78
11.73
12.79
13.98
15.34
16.89
18.69
20.81
23.35
26.43
30.25
35.10
41.38
49.75
61.24

6,(0)J
10" Byac1

yz

-22.28
-140 88
~10.91
~9.56
~-8.48
-6.85
-5.70
-4.85
-4.27
-3.82
~3.48
-3.23
-3.05
~2.93
-2.86
-2.83
-2.83
-2.86
-2.91
~2.97
-3.05
-3.13
~-3.22
-3.31
-3.39
~3. 46
~3.51
=3.54
=3.52
-3.43
-3.25
-2.92

kg/nol-l(2

6.(1)J
10 p;aél

kg/mol-l(2

-61.31
-28.42
~13.06
-8.47
-5.08
~0.62
2.0[
3.62
4.62
5.26
5.65
5.89
6.03
6.09
6.11
6.09
6.05
5.99
5.92
5.84
5.76
5.67
5.59
5.50
5.41
5.32
5.24
5.15
5.07
4.99
4.91
4.83

6.1
10°Char

(kg/mol-l()2

1.835
0.987
0.593
0.476
0.389
0.276
0.209
0.167
0.161
0.151
0.146
0.143
0.143
0.143
0.144
0.146
0.148
0.150
0.153
0.155
0.158
0.162
0.165
0.169
0.174
0.179
0.186
0.194
0.205
0.218
0.237
0.262

%9



0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
20.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

o

c R
o1/

8.652
8.685
8.741
8.763
8.780
8. 800
8.810
8.819
8.830
8.844
8.862
8.883
8.906
8.930
8.955
8.982
9.010
9.040
9.073
9.110
9.151
9.197
9.250
9.309
9.375
9.450
9.533
9.627
9.731
9.847
9.976
10.120

~-8.70
-5. 65
=-4.54
‘60‘24
“100 02
-30 72
-3.59
-3.62
-3.71
°40 07
=4.59
~5.24
-6.02
-6.91
-7.92
-9.04
-10.29
-11.67
-13.21
-14.91
-16.80
-18.90
~-21.24
-23.85
-26.78
~30.08
-33.82
-38.10
-43.03
-48.78
=55.57
-63.70

Table A-4 (cont’d).

AJ/R

'(kg/mol)

2.85
3.12
3.40
3.54
3.68
3.98
4.30
4.64
5.00
5.39
5.81
6.25
6.73
7.24
7.79
8.38
9.01
9.70
10.43
11.23
12.11
13.06
14.12
15.29
16.62
18.12
19.85
21.87
24.28
27.20
30.82
35.40

6.(0)J

1o pNaCl

1
2 kg/mol-K2

-16.57
-11.71
-8.93
~7.94
‘70 13
-5.86
~-4.92
=-4.20
-3. 78
-3.42
-3.16
-2.98
~2.86
~2.79
~2.77
-2.79
-2.85
~2.94
-3.05
-3.19
-3.36
-3.55
-3.76
-4.00
-4.217
-4.57
~4.91
-5.30
~5.76
-6.31
-6.99
-7.87

6. (1)J

lo pNaCl

kg/mol-l(2

~-61.31
-28.42
-13.06
-8.47
-5.08
~0.62
2.01
3.62
4.62
5.26
5.65
5.89
6.03
6.09
6.11
6.09
6.05
5.99
5.92
5.84
5.76
5.67
5.59
5.50
5.41
5.32
5.24
5.15
5.07
4.99
4.91
4.83

i P

6.
10 Chaca

(kg/nol-l()2

1.387
0.737
0.436
0. 346
0.280
0.194
0.143
0.112
0.129
0.130
0.133
0.137
0.141
0.146
0.151
0.156
0.161
0.166
0.172
0.177
0.183
0.190
0.197
0.205
0.214
0.224
0.237
0.253
0.273
0.299
0.334
0. 1382
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

o

P:lln

8.550
8.598
8.664
8.689
8.708
8.732
8. 744
8.753
8.764
8.778
8.795
8.814
8.835
8.857
8.879
8.902
8.925
8.950
8.977
9.006
9.039
9.076
9.117
9.163
9.215
9.273
9.337
9.409
9.487
9.574
9.669
9.772

p'zln

=5.76
-3.66
-3.02
-2.87
~2.76
-2.61
~2.55
-2.60
-2.70
-3.07
-3.57
"40 20
-4.93
~5.77
~6.71
"70 75
~-8.90
-10.17
-ll' 57
-13.12
-14.83
-16.72
-18.82
-21.16
=23.77
~26.71
-30.03
-33.83
-38.23
~43.40
-49.58
=57.13

Table A-4 (cont’d).

AR

(kg /mol)

2.78
3.02
3.28
3.42
3.55
3.83
4.13
4,45
4.78
5.13
5.51
5.91
6.33
6.78
7.25
7.75
8.27
8.82
9.41
10.02
10.67
11.36
12.09
12.86
13.69
14.58
15.54
16.59
17.75
19.05
20.52
22.23

6.(0)J
10 Brac1

1
72 kg/nol-l(2

-11.62
-8.94
~7.19
~6.51
=5.92
-40 95
-100 18
~3.57
-3.34
-3.07
-2.88
~-2.76
-2.69
~2.66
-2.69
-2.75
-2.85
~2.98
-3.15
-3.35
~-3.58
~3.85
~4.16
~-4.51
-4.91
~-5.38
-5.93
-6.59
=-7.40
~8.41
~9.72

~11.47

6,(1)J
10 Bvac1

kg/mol—K2

-61.31
~28.42
-13.06
-8.47
-5.08
-0.62
2.01
3.62
4.62
5.26
5.65
5.89
6.03
6.09
6.11
6.09
6.05
5.99
5.92
5.84
5.76
5.67
5.59
5.50
S5.41
5.32
5.24
5.15
5.07
4.99
4.91
4.83

6.J
10 cNaCl

(kg /mo1-K)2

0.939
0.487
0.278
0.216
0.171
0.112
0.077
0.056
0.097
0.109
0.120
0.130
0.139
0.149
0.157
0.166
0.174
0.182
0.190
0.199
0.208
0.218
0.228
0. 240
0.253
0.269
0.288
0.312
0. 341
0.380
0.432
0.503

99



0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bara

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

8.472
8.526
8.599
8.626
8.646
8.672
8.685
8.694
8.704
8.718
8.734
8.752
8.771
8.791
8.810
8.830
8.850
8.871
8.892
8.916
8.942
8.972
9.004
9.041
9.082
9.128
9.179
9.235
9.296
9.363
9.436
9.515

o
cp.Z/R

-30 59
‘20 12
-1.80
-1.75
-1.71
-10610
“1061
—lo 66
-1.83
"20 20
-2.69
~-3.30
-4.00
-4.80
-5.68
-6.66
-7.74
-8.92
-10.21
-11.64
~13.22
-14.96
-16.89
"'190010
~21.45
~-24.17
-27.27
-30.85
-35.05
-40.08
=-46.27
=-54.08

Table A-4 (cont’d).

AJ/R

(kg/mol)

2.69
2.92
.17
3.30
3.43
3.70
3.98
4.27
4.58
4.91
5.25
5.61
5.99
6.38
6.79
7.22
7.66
8.11
8.58
9.06
9.55
10.05
10.56
11.07
11.59
12.10
12.61
13.10
13.58
14.04
14.47
14.86

6.(0)J

10°Byac1

1
2 ks/nol-—l(2

-7.38
-6.55
=-5.66
=5.24
-4.83
=4.11
-30 [09
-20 97
-20 96
-2.78
-2.66
-2.58
-2.55
-2.57
-2.63
-2.73
-2.86
-3.03
~3.24
~3.48
-3.77
-4.09
-4 47
-4.90
~5.40
-5.99
~-6.69
-7.53
-8.59
-9.92
-11.67
-14.04

6,(1)J
10 Byact

kg/mol-l(2

-61.31
~28.42
~13.06
~8.47
~5.08
-~0.62
2.01
3.62
4.62
5.26
5.65
5.89
6.03
6.09
6.11
6.09
6.05
5.99
5.92
S. 84
5.76
5.67
5.59
5.50
5.41
5.32
5.24
5.15
5.07
4.99
4.91
4.83

6.J
10 CNaCl

(kg/mol-l()2

0.491
0.237
0.121
0.086
0.062
0.030
0.011
0.000
0.066
0.088
0.107
0.123
0.138
0.151
0.164
0.176
0.187
0.198
0.209
0.221
0.233
0. 245
0.259
0.275
0.293
0.314
0.339
0.370
0.410
0.461
0.529
0.624
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Table A-5. The Standard Volumesoof Water and NaCl(aq), Debye:?uckel Parameter A and NaCl
Virial Parameters at T and P. Vl is the volume of water and V2 the volume of NaCY(aq) in {its
standard state.

o 6,(0)V 6.V
T P Y1 v l‘v 10" Pyact 10°Cyac1
% bars cm3/mol cmalmol cn3kg /2/|:1013/2 kg/mol-bar kgzlmolz-bar
0.0 1.0 18.018 13.27 1.504 27.46 -1.63
10.0 1.0 18.020 15.06 1.643 19.56 ~1.12
20.0 1.0 18.047 16.25 1.793 14.31 -0.78
25.0 1.0 18.068 16.68 1.875 12.34 -0.65
30.0 1.0 18.094 17.02 1.962 10.69 -0.53
40.0 1.0 18.157 17.50 2.153 8.15 -0.36
50.0 1.0 18.234 17. 74 2,372 6.37 -0.24
60.0 1.0 18.323 17.77 2.622 5.14 -0.15
70.0 1.0 18.425 17.81 2.909 3.51 ~0.06
80.0 1.0 18.538 17.54 3.238 2.93 -0.04
90.0 1.0 18.662 17.10 3.615 2,58 -0.03
100.0 1.0 18.797 16.49 4.050 2.41 -0.03
110.0 1.4 18.944 15.71 4.550 2.37 -0.03
120.0 2.0 19.101 14.75 5.127 2.41 -0.03
130.0 2.7 19.270 13.60 5.795 2,50 -0.03
140.0 3.6 19.451 12.26 6.572 2.59 -0.03
150.0 4.8 19.645 10.70 7.477 2.64 -0.02
160.0 6.2 19.852 8.91 8.536 2.61 0.00
170.0 7.9 20.073 6.86 9.779 2.45 0.02
180.0 10.0 20. 309 4.52 11.25 2.11 0.05
190.0 12.5 20.562 1.85 12.99 1.54 0.09
200.0 15.5 20.833 -1.22 15.07 0.67 0.13
210.0 19.1 21.124 -4.74 17.6 -0.57 0.20 °
220.0 23.2 21.438 -8.83 20.6 -2.27 0.27
230.0 28.0 21.71717 -13.6 24,3 -4.54 0. 36
240.0 33.4 22.145 -19.2 28.8 -7.49 0.46
250.0 39.7 22.545 -26.0 34.4 -11.3 0.58
260.0 © 46,9 22.984 =3.1 41.5 -16.1 8.73
270.0 55.0 23.467 <44.3 50.5 -22.2 0.89
280.0 64.1 24.004 -57.0 62.3 -29.9 1.09
290.0 74.4 24.606 -73.6 77.8 -39.5 1.32
300.0 85.8 25.288 -95.7 98.7 -51.7 1.58
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100.0
110.0
120.0
130.0
140.0
©150.0
160.0
170.0
180.0

190.0

200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

)
Yy

cm3/mol

17.842
17.854
17.888
17.911
17.938
18.002
18.078
18.166
18.264
18.373
18.492
18.621
18.760
18.909
19.068
19.238
19.419
19.611
19.816
20.035
20.268
20.517
20.784
21.070
21.377
21.709
22.070
22.463
22.895
23.373
23.906
24.510

Table A-5 (cont’d).

V2

cm3/m01

14.52

Ay

1
cmakg 72 /m013

1.462
1.587
1.724
1.799
1.879
2.055
2.255
2.484
2,745
3.043
3.383
3.772
4.217
4.728
5.315
5.991
6.773
7.679
8.734
9.967
11.41
13.12
15.2
17.6
20.5
24.1
28.5
33.9
40.8
49.7
61.5
11.4

/2

6,(0)V
10 pNaCl

kg/mol-bar

25.25
18.01
13.17
11.33
9.79
7.40
5.72
4.55
3.22
2.75
2.50
2.43
2.50
2.65
2.86
3.09
3.30
3.45
3.52
3. 44
3.19
2.68
1.87
0.67
-1.02
-3.31
-6.36
-10.4
-15.5
-22.2
~30.8
-42.0

6.V
Crac1

kgzlmolz-bar

10

-1.63
-1.12
-0.78
-0. 65
-0.53
~0. 36
-0.24
-0.15
-0.06
-0. 04
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
~0.02

0.00
0.02
0.05
0.09
0.13
0.20
0.27
0.36
0.46
0.58

. 0.73
-~ 0.89
1.09
1.32
1.58
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bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

VO

1

cu3/n01

17.676
17.697
17.736
17.761
17.790
17.855
17.931
18.017
18.113
18.219
18.333
18.456
18.588
18.729
18.880
19.039
19. 209
19.388
19.578
19.779
19.993
20.219
20,459
20.715
20.987
21.278
21.590
21.924
22.285
22.675
23.099
23.562

Table A-5 (cont’d).

v

cn3/m01

15.66
16.98
17.89
18.22
18.50
18.89
19.10
19.15
19.09
18.84
18.45
17.92
17.25
16.44
15.48
14.37
13.10
11.65
10.02
8.20
6.15
3.86
1.31
-1.55
-4.76
-8.38
-12.5
-17.1
-22.5
-28.8
~36.1
-45.0

Ay

1
cmlkg /2 /mol3/2

1.419
1.532
1.657
1.726
1.799
1.961
2,145
2,355
2,593
2.864
3.171
3.520
3.918
4.370
4.886
5.476
6.151
6.927
7.819
R. 848
10.04
11.4
13.0
14.9
17.2
19.8
23.0
26.9
31.5
37.3
44.5
53.6

6,(0)V
10" Pac1

kg/mol-bar

23.25
16.65
12.17
10.47
9.03
6.78
5.18
4.07
2.95
2.55
2.7
2.36
2.47
2.68
2.95
3.24
3.54
3.80
4.01
4o 11
4.09
3.88
3,44
2.71
1.61
0.05
-2.09
~4.94
-8.69
-13.6
-20.0
-28.3

6.V
10-Cecn

kgzlmolz-bar

~1.63
-1.12
-0.78
-0.65
-0.53
-0.36
-0.24
~0.15
-0.06
-0.04
-0.03
-0.03
-0.03
~0.03
-0.03
-0.03
-0.02
0.00
0.02
0.05
0.09
0.13
. 0,20
0.27
0.36
0.46
0.58
0.73
0.89
1.09
1.32
1.58
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°c

0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

Y

cm3/nol

17.519
17.549
17.593
17.620
17.649
17.716
17.792
17.877
17.971
18.073
18.184
18.302
18.429
18.563
18.706
18.857
19.016
19.185
19.362
19.550
19.7417
19.956
20,176
20. 408
20. 654
20.915
21.191
21.485
21.799
22.133
22.492
22.876

Table A-5 (cont’d).

Y2

cm3/m01

16.68
17.80
18.58
18.88
19.12
19.47
19.67
19.72
19.64
19.41
19.06
18.58
17.98
17.25
16.39
15.40
14.26
12.98
11.55
9.94
8.16
6.18
3.99
1.56
-1.12
-4.09
-7.37
-11.0
-15.1
-19.6
-24.7
-30.4

6,(0)V
l‘v 10"Byac1
cmlkg /zlmol:v2 kg/mol-bar
1.379 21.50
1.479 15.48
1.594 11.35
1.657 9.76
1.724 8.41
1.873 6.28
2.043 4.75
2,235 3.68
2.453 2.70
2.699 2,34
2.978 2,19
3.293 2.18
3.649 2.30
4.052 2,50
4.509 : 2.75
5.027 i 3.04
5.615 3.34
6.284 3.62
7.046 3.86
7.917 4.04
8.913 4.11
10.1 : 4.05
11.4 3.82
12.9 3.38
14.6 2.66
16.7 1.60
19.1 0.11
21.9 ~1.90
25.2 -4.59
29.2 -8.13
33.9 -12.8
39.7 -18.8

. #

108cY

NaCl

k32/m012

~1.63
-1.12
-0.78
-0.65
-0.53
-0.36
-0.24
-0.15
-0.06
-0.04
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
~0.02
0.00
0.02
0.05
0.09
0.13
0.20
0.27
0. 36
0.46
0.58
0.73
0.89
1.09
1.32
1.58

~bar

1L



bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

]
1

cmalmol

v

17.373
17.410
17.458
17.486
17.516
17.584
17.660
17.744
17.836
17.936
18.043
18.157
18.279
18.408
18.544
18.688
18.839
18.998
19.165
19. 341
19.525
19.719
19.922
20.136
20.362
20.599
20.849
21.113
21.392
21.688
22.001
22.334

Table A-5 (cont’d).

0
2

cm3/mol

v

17.59
18.53
19.20
19.46
19.67
19.99
20.16
20.21
20.15
19.95
19.64
19.22
18.70
18.06
17.31
16.45
15.46
14.35
13.11
11.73
10.20
8.51
6.65
4.60
2.35
=-0.11
-2.81
~5.76
~-8.99
-12.5
-16.3
-20.4

Ay

1
cmakg 2 /wol 32

1. 341
1.431
1.535
1.593
1.655
1.792
1.948
2.125
2.324
2.549
2.803
3.088
3.409
3.770
4.176
4.634
5.150
5.732
6.390
7.134
1.976
8.932
10.1
11.3
12.7
14.3
16.1
18.3
20.7
23.6
26.9
30.8

(0)V
NaCl

kg /mol-bar

10%p

19.97
14.50
10.69
9.20
7.93
5.91
4. 44
3.40
2.47
2.12
1.95
1.91
1.97
2.10
2.28
2.49
2.71
2.91
3.08
3.21
3.25
3.20
3.02
2.68
2.14
1.34
0.24
-1.25
=323
-5.83
-9.21
~13.6

6.V
10°Cxac1

kgzlmolz-bar

-1.63
~-1.12
~0.78
~0.65
-0.53
-0.36
-0.24
-0.15
-0.06
-0.04
-0.03
-0.03
-0.03
~0.03
-0.03
-0.03
~0.02
0.00
0.02
0.05
0.09
0.13
0.20
0.27
0.36 *
0.46
0.58
0.73
0.89
1.09
1.32
1.58

(44



P

bars

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

o
Y]

cu3/m01

17.235
17.277
17.329
17.359
17.390
17,459
17.535
17.618
17.709
17.806
17.910
18.021
18.138
18.262
18.392
18.529
18.674
18.825
18.983
19.148
19.322
19.503
19.693
19.892
20.101
20.319
20. 549
20.790
21.043
21.309
21.589
21.884

Table A-5 (cont’d).

o
2

cn3/mol

v

18.40
19.17
19.74
19.97
20.16
20.44
20.61
20.65
20.63
20.47
20.21
19.87
19.43
18.90

18.27 -

17.55
16.74
15.81
14.78
13.64
12.37
10.97

9.44

7.75

5.91

3.90

1.71
-0.67
-3.25
~-6.04
-9.03

-12.2

Ay

1
cm3kg /zlmol3/

1.307
1.386
1.480
1.533
1.590
1.716
1.860
2.022
2.206
2.412
2,643
2.902
3.192
3.517
3.881
4.288
4.743
5.254
5.827
6.469
7.190
7.999
8.91
9.94
1.1
12.4
13.9
15.5
17.4
19.6
22.0
24.8

2

6.(0)V
10 Bract

kg/mol-bar

18.69
13.72
10.19
8.79
7.59
5.66
4.24
3.22
2,26
1.88
1.65
1.53
1.48
1.49
1.52
1.58
1.63
1.67
1.67
1.63
1.52
1.33
1.04
0.62
0.04
-0.72
-1.71
-2.99
-4.62
-6.69
-9.31
-12.7

6.V
10 cNaCl

kgzlmolz-bar

-1.63
-1.12
-0.78
-0.65
-0.53
~0.36
-0.24
=0.15
~0.06
-0.04
-0.03
-0.03
~0.03
-0.03
-0.03
-0.03
-0.02
0.00
0.02
0.05
0.09"
0.13
0.20 -
0.27
0.36
0.46
0.58
0.73
0.89
1.09
1.32
1.58
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Table A-6. The Standard Expansivities oof Water and NaCl(aq), Debye-Huckel Parameter Ax and
NaCl Virial Parameters at T and P. dVl/dT is the expansivity of water and dvg/d'l‘ the expan-
sivity of NaCl{aq) in its atandard state.

3,,0 6,.,(0)X 9 X

T P 10%av{/aT avy/dr le 10°By e 10°Cy, 0y
°c bars cmslnol-K cm3lmol-l( cmakg /2 /mols/zK kg /mol-bar-K kgzlmolz—bar-l(

0.0 1.0 -1.45 0.221 0.0137 -0.879 55.6
10.0 1.0 1.58 0.144 0.0143 -0.565 37.1
20.0 1.0 3.717 0.096 0.0159 -0.383 26.1
25.0 1.0 4.69 ' 0.077 0.0168 -0.318 22.1
30.0 1.0 5.52 0.061 0.0179 -0.266 18.8
40.0 1.0 7.01 0.035 0.0205 -0.186 13.6
50.0 1.0 8,34 0.013 0.0234 -0.128 9.6
60.0 1.0 9.57 -0.006 0.0268 -0.084 6.3
70.0 1.0 10.74 -0.018 0.0307 -0.063 2.7
80.0 1.0 11.87 -0.036 0.0352 -0.037 1.3
90.0 1.0 12.98 -0.053 0. 0404 -0.018 0.5
100.0 1.0 14.10 -0.070 0.0466 -0.003 0.0
110.0 1.4 15.23 -0.087 0.0537 0.007 -0.2
120.0 2.0 16,38 -0.105 0.0622 0.013 -0.2
130.0 2.7 17.58 -0.125 0.0722 0.015 0.1
140.0 3.6 18.83 ~0.145 0.0840 0.014 0.5
150.0 4.8 20.16 -0.168 0.0982 0.007 1.0
160.0 6.2 21.59 -0.193 0.115 -0.004 1.7
170.0 7.9 23.12 -0.220 0.136 -0.020 2.5
180.0 10.0 24.80 -0.252 0.161 -0.042 3.5
190.0 12.5 26.64 -0.289 0.192 -0.070 4.6
200.0 15.5 28.69 -0.333 0.231 -0.107 5.8
210.0 19.1 30.99 -0.386 0.279 -0.153 7.1
220.0 23.2 33.60 -0.451 0. 341 -0.210 8.6
230.0 28.0 36.58 -0.532 0.419 -0.280 10.3
240.0 33.4 40.03 -0.637 0.522 -0.366 12.2
250.0 39.7 44.08 ~-0.7173 0.657 -0.4173 14.3
260.0 46.9 48.89 -0.957 ‘0. 840 -0. 604 16.8
270.0 55.0 54.71 -1.21 1.09 ~0.767 19.6
280.0 64.1 61.89 -1.57 1. 44 -0.971 22.9
290.0 74.4 70.97 -2.09 1.95 -1.23 26.9
300.0 85.8 82.76 -2.88 2.72 ~1.57 31.8

k24



0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

1o3dv?/dr

cnalnol-x

-0.05
2.39
4.23
5.02
5.74
7.04
8.22
9.32

10.37

11.39

12.39

13.38

14.38

15.40

16.45

17.53

18.67

19.88

21.17

22.57

24.08

25.74

27.58

29.63

31.94

34.57

37.60

41.14

45.33

50.37 -

56.59

64.47

Table A-6 (cont’d).

o
de/dT

cmalmol-K

0.189
0.126
0.085
0.069
0.055
0.032
0.013
-0.004
-0.018
-0.034
-0.050
~0.065
~0.081
~0.097
~0.114
-0.132
-0.151
-0.172
-0.195
-0.220
-0.249
-0.283
-0.321
~0.367
-0.423
-0.493
-0.581
-0.697
-0.854
~1.07
~-1.39
~1.87

Ay

cmakg l/2/111013/21(

0.0121
0.0130
0.0145
0.0155
0.0165
0.0188
0.0214
0.0244
0.0279
0.0318
0.0363
0.0416
0.0476
0.0547
0.0629
0.0726
0.0840
0.0976
0.114

0.133
0.157

0.186

0.222

0.266

0.322
0.394
0.487
0.611

0. 780
1.02

1.35

1.86

(0)X
NaCl

kg/mol-bar-K

10%

-0. 800
-0.520
-0.356
-0.297
-0.250
-0.176
-0.123
-0.081
-0.052
-0.027
~0.008
0.007
0.018
0.025
0.029
0.030
0.027
0.020
0.008
-0.008
-0.030
-0.059
-0.095
-0.141
-0.199
-0.271
-0.1361
-0.473
-0.615
-0.796
-1.03
-1.34

9.X
10 CNaCl

kgzlmolz-bar-K

55.6
37.1
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bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

kS

|o3dv?/dr

cm3/mol-K

1.15
3.11
4.65
5.32
5.95
7.09
8.14
9.12
10. 06
10.98
11.88
12.77
13.66
14.57
15.49
16.44
17.43
18.47
19.56
20.72
21.97
23.32
24.78
26.37
28.13
30.08
32.25
34.69
37.46
40.62
44,28
48.55

Table A-6 (cont’d).

o
dV2/dT

cmalmol-K

0.160

0.109

0.074

0.061

0.049

0.029

0.013
~-0.003
-0.018
-0.032
~0.046
~-0.060
-0.074
-0.088
-0.103
-0.119
-0.136
~0.153
~0.173
~0.193
-0.216
~-0.242
-0.270
-0.303
-0.340
~0.384
-0.436
=0.499
~0.577
-0.676
~0.805
-0.979

AX
cmakg l,2/|n<>13/21(

0.0107
0.0118
0.0133
0.0142
0.0152
0.0173
0.0196
0.0223
0.0254
0.0288
0.0327
0.0372
0.0424
0.0483
0.0551
0.0630
0.0723
0.0830
0.0957
0.111
0.128
0.150
0.175
0. 206
0. 244
0.290
0.348
0.422
0.516
0.640
0.805
1.03

6,(0)X
10" Byac1

kg/mol-bar-K

~0.726
~0.477
-0.330
~0.278
-0.235
-0.168
-0.117
~-0.078
-0.045
~0.021
-0.002

0.012

0.023

0.031

0.036

0.038

0.037

0.033

0.025

0.014
-0.002
-0.023
-0.050
-0.085
-0.128
-0.182
-0.251
-0.336
-0.444
~0.582
-0.760
-0.994

9.X
107Cxac1

kgzlmolz-bar-K

55.6
37.1
26.1
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bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

lo3dvg/dr

cm3/nol-K

2.18

3.75

5.03

5.61

6.14

7Ql4

8.07

8.96

9.81
10.63
11.44
12.25
13.05
13.86
14.68
15.52
16.39
17.29
18.24
19.23
20.29
21.41
22.61
23.91
25.31
26.84
28.50
30.34
32.36
34.60
37.10
39.91

Table A-6 (cont’d).

dV;/dT

cmglmol-K

0.134

0.093

0.065

0.054

0.044

0.027

0.012
-0.002
-0.016
~0.029
-0.042
-0.054
-0.067
-0.079
-0.093
-~0.106
~0.121
-0.136
~0.152
-0.169
~0.188
-0.208
~0.230
-0.255
~0.282
-0.312
-0. 346
-0. 385
-0.428
~0.4178
-0.537
~0.604

Ay

cmskg l/2/|n013/2I(

0. 0095
0.0107
0.0122
0.0131
0.0139
0.0159
0.0180
0.0205
0.0232
0.0262
0.0296
0.0335
0.0379
0.0429
0.0486
0.0551
0.0627
0.0713
0.0814
0.0930
0.107
0.122
0.141
0.163
0.189
0.221
0.259
0. 305
0.362
0.432
0.521
0.635

6,(0)X
10 pNaCl

kg/mol-bar-K

-0.656
~0.437
-0.307
-0.260
-0.221
-0.160
-0.113
-0.076
-0.040
-0.018
-0.001
0.012
0.022
0.030
0.035
0.037
0.037
0.035
0.030
0.022
0.010
-0.005
-0.025
-0.050
-0.082
-0.123
-0.173
~0.236
~0.316
-0.418
-0.550
-0.723

9 X
Cyac1

kgzlmolz—bar-K

10

55.6
37.1
26.1
22.1
18.8
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

103dV?/dT

cm3/mol-K

. o ®
ONWMWN O
NONWVONY &

WO LS W

.82

9.58
10.33
11.07
11.79
12.52
13.25
13.99
14.74
15.51
16.31
17.13
18.00
18.90
19.86
20.88
21.96
23.12
24.36
25.70
27.14
28.71
30.42
32.28
34.32

Table A-6 (cont’d).

0
dV2/dT

cnalmol-K

0.110

0.079

0.056

0.047

0.039

0.024

0.011
~0.001
-0.014
-0.025
~0.036
-0.047
-0.058
-0.069
-0.081
-0.092
-0.105
-0.117
~0.131
~0.145
~0.161
~0.177
~0.195
-0.215
-0.235
-0.258
~-0.282
-0.308
-0.337
-0.366
~0.397
~0.428

cm

3

Ay

|
kg /2/m013/2K

0.0083
0.0097
0.0112
0.0120
0.0128
0.0146
0.0166
0.0188
0.0212
0.0239
0.0269
0.0302
0.0340
0.0383
0.0431
0.0486
0.0548
0.0618
0.0699
0.0791
0.0896
0.102
0.116
0.132
0.151
0.173
0.199
0.229
0.265
0.308
0. 360
0.423

(0)X
NaCl

kg /mol-bar-K

10%p

-0.590
=-0.400
-0.285
~-0.244
~0.209
~0.153
-0.110
-0.074
-0.039
-0.020
-0.005
0.007
0.015
0.021
0.026
0.028
0.028
0.026
0.022
0.016
0.007
-0.004
-0.019
-0.038
-0.062
~-0.091
-0.128
-0.174
~0.232
~0.306
~0.401
-0.525

9 X
10°Cxac1

kgzlmolz-bar-K

55.6
37.1
26.1
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P

bars

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

1o3dv‘l’/dr

cmj/mol~K

3.73
4.74
5.65
6.07
6.47
7.25
7.98
8.69
9.39
10.07
10.74
11.40
12.06
12.72
13.38
14.06
14.75
15.47
16.19
16.95
17.74
18.57
19.44
20. 37
21.35
22.38
23.49
24.67
25.94
27.30
28.76
30. 34

Table A-6 (cont’d).

dv‘;/dr

cmalmol-K

0.089

0.066

0.049

0.042

0.035

0.022

0.011
"'00 001
-0.011
-0.021
~-0.030
~0.039
-0.048
~0.058
-0.067
-0.077
-0.087
-0.098
~0.109
-0.121
-0.133
-0.146
~0.161
-0.176
=0.192
~0.210
-0.228
~0.248
-0.268
~0.289
~0. 309
~-0.328

Ay

1
cmjkg /z/molslzK

0.0072
0.0087
0.0102
0.0110
0.0118
0.0135
0.0153
0.0173
0.0194
0.0218
0.0245
0.0274
0.0307
0.0343
0.0384
0.0431
0.0482
0.0540
0.0606
0.0680
0.0763
0.0858
0.0965
0.109

0.123

0.139

0.157

0.177

0.201

0.229

0.261

0.299

(0)X
NaCl

kg /wol-bar-K

10%

~0.528
~-0.365
~0.266
-0.229
-0.198
-0.148
-0.107
-0.073
-0.040
=0.025
-0.013
-0.004

0.002

0.006

0.009

0.009

0.009

0.006

0.002
-0.004
-0.011
-0.021
-0.033
-0.048
~0.066
-0.088
-0.116
-0.150
-0.192
-0.245
-0.312
-0.400

9 X
10 CNaCl

kgzlmolz—bar—K

55.6
37.1
26.1
22.1
18.8
13.6
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Table A-7. The Standard Compressibilities of Water and
NaCl(aq), Debye-Huckel Parameter and NaCl Virial Parame-
ters at T and P. dV°/dP is the compressibility of water and

T

1
°c bars cm3/mol-bar cm3/mol-bat cm3kg /z/mol3/2bar kg/mol-bar2

dvgldP the compressibility of NaCl(aq) in its standard state.

P

1o3dv§/dp

1o3dv§/dp

103AK

9,(0)K
10" Byact

0.0 1.0 -0.919 6.63 -0.201 -11.73
10.0 1.0 -0.861 5.34 -0.281 -8.27
20.0 1.0 -0.827 4.58 -0.351 -6.18
25.0 1.0 -0.817 4.34 -0.388 -5.46
3000 1-0 -00810 40 15 -00425 -4'89
40.0 1.0 -0.804 3.93 -0.508 -4.07
50.0 1.0 -0. 807 3.87 -0.604 -3.54
60.0 1.0 -0.817 3.92 -0.718 -3.19
70.0 1.0 -0.834 3.56 -0.855 -1.50
80.0 1.0 -0.857 3.60 -1.02 -0.86
90.0 1.0 -0.887 3.71 -1.22 ~0.24

100.0 1.0 -0.923 3.91 =1.47 0.38
110.0 1.4 -0.966 4.19 -1.77 1.03
120.0 2.0 -1.016 4.58 -2.14 1.74
130.0 2.7 -1.075 5.08 -2.60 2.52
140.0 3.6 -1.143 5.73 -3.17 3.41
150-0 4-8 -10 221 6-510 -3088 6-“4
160.0 6.2 -1.311 7.58 ~4.78 5.66
170.0 7.9 =1l.416 8.89 -5.93 7.09
180.0 10.0 -1.538 10.6 -7.38 8.79
190.0 12.5 -1.679 12.7 -9.25 10.8
200.0 15.5 -1.845 15.5 -11.7 13.3
210.0 1901 -20041 1901 -1409 1602
220.0 23.2 -2.274 24.0 -19.1 19.7
230.0 28.0 -2.554 30.4 -24.7 23.8
240.0 33.4 -2.894 39.2 -32.3 28.9
250.0 39.7 -3.313 5l.4 -42.7 34.9
260.0 46.9 -3.837 68.4 -57.2 42.2
270.0 55.0 =-4.503 92.7 -77.8 51.0
280.0 64.1 -5.369 128. -107. 61.7
290.0 74.4 -6.525 181. -152. 74.9
300.0 85.8 -8.120 261. -218. 91.2

.
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120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

1
bars cm3/mol-bar cm3/mol-bar cmakg /2/m013/2bar kg/mol-bar2

1200.0
200.0

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

1036v‘1’/dp

-0.858
-0.808
-0.778
-0.769
-0.762
-0.756
-0.757
-0.765
-0.779
~-0.799
-0.824
-0.854
-0.890
-0.932-
-0.981
-1.037
-1.101
-1.174
-1.258
-1.355
-1.466
-1.595
~-1.744
-1.919
-2.126
-2.373
-2.671
-3.035
-3.487
-4.059
-4.802
-5.795

Table A~7 (cont’d).

103dvg/dP

5.98
4.80
4.10
3.87
3.69
3.48
3.40
3.43
3.18
3.24
3.37
3.57
3.86
4,23
4.70
5.29
6.01
6.90
7.98
9.32
11.0
13.1
15.7
19.1
23.6
29.5
37.6
48.8
64.6
87.8
122.6
177.0

103AK

-0.215
-0.281
-0.342
-0.375
-0.408
-0.482
-0.569
-0.671
-0.792
-0.937
~-1.11
-1.33
-1.58
-1.90
-2.28
-2.76
-3.35
-4.08
-4.99
-6.14
-7.60
-90 46
-11.9
-15.0
-19.1
-24.6
-32. 1
-42.4
-56.9
-77.9
-109.
-157.

(0)K

9
10"Byac1

~-10.56
-7.30
-5.37
=4.70
-4.18
=3.44
-2.98
-2.69
-1. 40
-0.94
-0.52
-0.12
0.27
0.68
1.14
1.67
2.30
3.08
4.04
5.23
6.71
8.54
10.8
13.6
17.1
21.3
26.6
33.1
41.1
51.0
63.4
79.1

81



Table A-~7 (cont’d).

3 3 3 9.(0)K

T P 10°dV{/dP  10°dv5/dP 11o Ag 107Byac1
°c bars cm3/mol-bar cm3/mol-bar cmakg /2/m013/2bar kg/mol-bar2

0.0 400.0 -0. 805 5.39 -0.211 -9.38
10.0 400.0 -0.761 4.31 -0.270 -6.34
20.0 400.0 -0.735 3.67 -0.326 =4.54
25.0 400.0 ~-0.726 3.45 -0.355 -3.94
30.0 400.0 =0.720 3.29 -0.386 =3.47
40.0 400.0 -0.714 3.08 -0.453 -2.81
50.0 400.0 -0.714 3.01 -0.531 -2.42
60.0 400.0 -0.721 3.02 -0.622 -2.17
70.0 400.0 -0.732 2.88 : -0.730 -1.30
80.0 400.0 -0.749 2.97 -0.858 -1.01
90.0 400.0 -0.770 3.12 ~-1.01 -0.79
100.0 400.0 ~0.796 3.36 -1.20 -0.63
110.0 400.0 -0.826 3.67 -1.42 -0.50
120.0 400.0 -0.862 4.06 -1.68 -0.39
130.0 400.0 -0.903 4.54 -2.01 -0.27
140.0 400.0 -0.949 5.12 =2.40 -0.11
150.0 400.0 -1.003 5.81 -2.88 0.11
160.0 400.0 -1.063 6.64 -3.47 0.42
170.0 400.0 -1.131 7.61 -4.19 0.87
180.0 400.0 -1.208 8.77 -5.09 1.48
190.0 400.0 -1.296 10.1 -6.20 2.31
200.0 400.0 ~1.396 11.8 -7.60 3.42
210.0 400.0 -1.510 13.8 -9.35 4.88
220.0 400.0 ~1.641 16.3 -11.6 6.77
230.0 400.0 -1.792 19.3 =14.4 9.20
240.0 400.0 -1.966 23.1 -18.1 12.3
250.0 400.0 ~-2.169 28.0 -22.9 16.2
260.0 400.0 -2.408 34.4 -29.3 21.1
270.0 400.0 -2.690 42.9 -37.8 27.4
280.0 400.0 -3.028 54.4 -49.4 35.2
290.0 400.0 ~3.436 70.5 -65.6 45.2

300.0 400.0 -3.936 93.5 -88.6 57.8



Table A=7 (cont’d).

3 3 3 9,(0)K
T P 10°dv]/dP  10°dV)/dp 110 Ay 10" Byac1
°c bars cm3/mol-bar cm3/mol-bar cm3kg /2 /mol3/2bat kg/mol-bar2
0.0 600.0 ~0.757 4.83 -0.197 -8.20
10.0 600.0 -0.719 3.86 -0.253 -5.37
20.0 600.0 -0.696 3.27 -0.306 =-3.72
25.0 600.0 -0.688 3.07 -0.333 =3.17
30.0 600.0 -0.682 2.92 -0.362 -2.75
40.0 600.0 -0.676 2.73 -0.423 -2.18
50.0 600.0 -0.677 2.66 =0.494% -1.85
60.0 600.0 ~0.682 2.66 -0.576 -1.66
70.0 600.0 ~0.692 2.65 -0.672 -1.20
80.0 600.0 =0.706 2.77 ~0.785 -1.08
9000 60000 -Oo 724 20 97 "00 919 -lo 06
100.0 600.0 =0.746 3.24 -1.08 -1.13.
110.0 600.0 ~0.772 3.59 -1.27 -1.27
120.0 600.0 -0.803 4.03 -1.50 -1.46
130.0 600.0 -0.838 4.55 -1.77 ~1.67
140.0 600.0 -~0.878 5.17 -2.10 -1.88
150.0 600.0 =0.922 5.88 ~-2.49 -2.08
160.0 600.0 -0.973 6.71 -2.97 -2.23
170.0 600.0 -1.030 7.67 -3.55 -2.31
180.0 60000 "10094 80 77 -40 26 -20 27
190.0 600.0 -1.165 10.0 -5.12 -2.08
200.0 600.0 -1.246 11.5 -6.18 -1.69
210.0 600.0 -1.336 13.2 -7.49 -1.04
220.0 600.0 -1.439 15.2 -9.12 -0.07
230.0 600.0 ~1.554 17.5 -11.1 1.33
240.0 600.0 ~-1.686 20.3 -13.7 3.24
250.0 600.0 -1.836 23.6 -16.9 5.81
260.0 600.0 -2.008 27.7 -21.0 9.21
270.0 600.0 -2.205 32.8 -26.3 13.6
280.0 600.0 -2.434 39.1 -33.2 19.4
.290.0 600.0 -2.700 47.3 -42.2 26.9

300.0 600.0 -3.011 58.0 -54.3 36.6
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120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

1
bars cm3/mol-bar cm3/mol-bar cm3kg /z/mol3/2bar kg/mol-bar2

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

1o3dv?/dp

=0.711
-0.680
-0.660
-O- 653
-0.648
-0.643
-0.642
-0.647
=0.655
-0.668
-0.683
-0.703
-0.726
-0.752
-00 783
-0.817
-0. 855
-0.899
-0.947
-1.001
-1.060
-1.127
-1.201
-10284
-1.377
-1.480
-1.597
-1.728
-1.876
-2.043
~2.233
-2.450

Table A-7 (cont’d).

1o3dv§/dp

4.30
3.43
2.90
2.72
2.59
2.42
2.35
2.34
2.47
2.63
2.88
3.21
3.62
4.11
4.70
5.37
6.15
7.04
8.05
9.18

10.5

11.9

13.5

15.3

17.4

19.7

22.4

25.4

29.0

33.1

37.9

43.7

103AK

-0.180
-0.234
-0.285
-0.310
-0.337
-0.394
-0.458
-0.532
-0.617
-0.718
-0.836
-0.975
-1.14
-1.34
~-1.57
-1.84
-2.17
-2.56
-3.03
-3.60
-4.28
‘5010
-6.10
-7; 31
-8.79
-10.6
-12.8
-15.6
-1901
-23.4
-28.9
-35.9

(0)K

9
10 pNaCl

-7.02
=4.40
“20 90
-2.41
~2.04
-1.55
-1.29
-1.15
-1.10
-1.15
-1.34
-1.64
-2.04
~-2.53
-3.07
-3066
-4.27
-4.89
~-5.48
~-6.02
-6.48
=-6.81
‘6097
-6.91
-6.54
-5.80
=4.57
-2.72
-0.07
3.61
8.62
15.4
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1000.0.

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

11000.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

103dV2/dP

-0.667
-0.642
-00626
-0.620
-0.616
-0.612
-0.612
-0.615
-00623
~0.634
-0.648
-0.665
-0.685
-0.708
-0.735
-0.765
-0.798
-0.836
-0.877
-0.923
-0.974
-1.031
-10093
-1.162
-1.238
-1.322
-1.416
-1.520
-1.636
-1.765
-1.909
-2.071

Table A=7 (cont’d).

103dV3/dP

3.78
3.02
2.56
2.40
2.28
2. 14
2.07
2.06
2.33
2.54
2.84
3.23
3.71
4.28
4.95
5.71
6.59
7.57
8.67
9.90
11.3
12.8
14.5
16.3
18.4
20.6
23.1
25.8
28.8
32.2
35.8
39.8

103AK

-00163_

-00215
-0.264
-0.288
-0. 313
-0.365
-0.424
-0.491
-0.568
-0-657
-00762
‘00884
‘1003
-1.20
-1.39
-1063
-1.90
-2.23
-2.61
‘3-07
-3061
-4.26
‘5.03
-5.95
-7.06
-8039
-10.0
-11.9
‘14-3
-1702
-2007
-2501

1078

-5.85
-3.43
~2.08
-1.65
-1.33
-0.92
-0.72
-0.64
-1.00
-1.22
-1.61
~2.15
-2.81
-3.59
=b4. 47
=5.44
-6.47
~7.55
-8.66
-9.77
~-10.9
-11.9
-12.9
-13.7
-14.4
-14.8
-15.0
-14.6
-13.8
-12.2
-9.7
-509

9,(0)K
NaCl

. 1 '
bars cm3/mol-bar cm3/mol-bar cm3kg /2/m013/2bar kg/mol-bar2
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55.0
64.1
74.4
85.8

me=0.1
mol/kg

0.780
0.780
0.779
0.778
0.777
0.774
0.770
0.767
0.762
0.757
0.752
0.746
0.740
0.733
0.726
0.719
0.711
0.703
0.694
0.685
0.675
0.665
0.654
0.643
0.631
0.618
0.604
0.589
0.574
0.557
0.539
0.518

Table A-8.

w=0.25
mol/kg

0.717
0.720
0.720
0.720
0.719
0.716
0.713
0.708
0.703
0.697
0.691
0.684
0.676
0.668
0.659
0.649
0.639
0.629
0.618
0.606
0.594
0.581
0.568
0.554
0.539
0.523
0.507
0. 490
0.471
0.452
0.431
0.408

o=0.5

mol/kg

0.672
0.678
0.681
0.681
0.681
0. 680
0.676
0.672
0.667
0.660
0.653
0.644
0.635
0.625
0.615
0. 604
0.592
0.580
0.567
0.553
0.539
0.524
0.508
0.492
0.475
0.457
0.439
0. 420
0.399
0.378
0. 356
0.332

The Activity Coefficient of NaCl(aq).

m=0.75
mol/kg

0.649
0.658
0.663
0.665
0.665
0.665
0.662
0.658
0.652
0.645
0.637
0.628
0.618
0. 607
0.596
0.583
0.570
0.556
0.542
0.527
0.511
0.494
0.477
0.460
0.441
0.423
0.403
0. 382
0. 361
0.339
0.316
0.292

m-l.O
mol/kg

0.635
0.648
0.655
0.657
0.659
0.659
0.657
0.653
0.647
0. 640
0.631
0.622
0.611
0.599
0.586
0.573
0.559
0.544
0.528
0.511
0. 494
0.477
0.459
0.440
0.420
0. 400
0.380
0.358
0.337
0.314
0. 290
0.266

m=2.0

mol/kg

0.626
0.649
0.664
0.669
0.672
0.676
0.676
0.672
0.666
0.658
0.647
0.635
0.621
0. 606
0.589
0.572
0.553
0.534
0.514
0.493
0.472
0.450
0.427

- 0,405

0.382
0.358
0.335
0.311
0.287
0.263
0.238
0.214

n=3.0

mol/kg

0.655
0.686

0.706

0.714
0.719
0.725
0.726
0.723
0.716
0.705
0.692
0.676
0.659
0.639
0.619
0.597
0.574
0.550
0.525
0. 500
0.475
0. 449
0.423
0.397
0.370
0. 344
0.318

0.292

0.266
0.241
0.216
0.191

m=4.0
mol/kg

0.710
0.748
0.773
0.782
0.789
0.796
0.797
0.791
0.782
0.768
0.751
0.731
0.709
0.685
0.660
0.633
0. 605
0.576
0.547
0.517
0. 487
0.457
0.428
0.398
0. 369
0. 340
0.311
0.283
0.256
0.229
0.203
0.178

m=5.0
mol/kg

0.793
0.835
0.863
0.873
0.880
0.886
0. 884
0.876
0.863
0.844
0.822
0.796
0,769
0.739
0.707
0.675
0.641
0. 607
0.573
0.538
0.504
0.470
0.436
0.403
0.371
0.339
0.309
0:279
0.250
0.222
0.196
0.170

m=6.0
mol/kg

0.908
0.951
0.979
0.987
0.993
0.996
0.989
0.975
0.955
0.930
0.901
0.868
n.833
0.796
0.758
0.719
0.679
0.639
0.600
0.560
0.521
0.483
0. 446
0.409
0.374
0. 340
0. 307
0.276
0.246
0.218
0.190
0.164
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200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

m=0.1
mol/kg

0.782
0.782
0.781
0.780
0.779
0.776
0.713
0.769
0.765
0.760
0.755
0.750
0. 744
0.738
0.731
0.724
0.717
0.709
0.701
0.692
0.683
0.673
0.663
0.653
0. 642
0.630
0.617
0. 604
0.590
0.574
0.558
0.539

w=0.25
mol/kg

0.722
0.724
0.724
0.723
0.723
0.720
0.717
0.712
0.707
0.702
0.695
0.688
0.681
0.673
0.665
0.656
0.647
0.637
0.626
0.615
0.604
0.592
0.579
0.566
0.553
0.538
0.523
0.507
0.490
0.472
0.452
0.431

o=0.5

mol/kg

0.678
0.684
0.686
0.686
0.686
0.684
0.681
0.677
0.672
0.665
0.658
0.650
0.642
0.632
0.622
0.612
0. 601
0.589
0.577
0.564
0.550
0.536
0.521
0.506
0.490
0.474
0.456
0.438
0.419
0.399
0.378
0.355

Table A-8 (cont‘d).

m=0.75
mol/kg

0.657
0.665
0.670
0.671
0.671
0.670
0.668
0.664
0.658
0.651
0.644
0.635
0.625
0.615
0.604
0.592
0.580
0.567
0.553
0.539
0.524
0.508
0.492
0.475
0.458
0. 440
0.421
0.402
0. 382
0. 361
0.338
0.315

w=1.0
mol/kg

0.645
0.656
0.663
0.664
0.665
0.666
0.663
0.659
0.654
0.647
0.639
0.629
0.619
0.608
0.596
0.583
0.569
0.555
0.540
0.524
0.508
0.491
0.474
0.456
0.437
0.418
0.399
0.378
0. 357
0.335
0.313
0.289

m=2.0

mol/kg

0.641
0.662
0.675
0.679

0.682 .

0.686
0. 685
0.682
0.675
0.667
0.657
0.645
0.632
0.617
0.601
0.584
0.566
0.548
0.529
0.509
0.488
0.467
0. 445
0.423
0.401
0.378
0.355
0.332
0.308
0.284
0.260
0.235

m=3.0
mol/kg

0.675
0.703
0.721
0.728
0.733
0.738
0.738
0.734
0.727
0.716
0.703
0.688
0.671
0.653
0.633
0.612
0.590
0.567
0.543
0.519
0. 494
0. 468
0.443
0.417
0. 391
0. 365
0.339
0.313
0.288
0.262
0.236
0.211

m=4.0
mol/kg

0.735
0.769
0.792
0.800
0.806
0.812
0.812
0. 806
0.796
0.782
0.766
0.746
0.725
0.701
0.677
0.651
0.624
0.596
0.567
0.538
0.509
0. 480
0.450
0.421
0. 391
0.362
0.334
0. 305
0.278
0.250
0.224
0.197

m=5.0

wol/kg

0.823
0.861
0.886
0.894
0.900
0.905
0.903
0. 894
0.880
0.861
0.839
0.814
0.787
0.758
0.727
0.695
0.663
0.629
0.596
0.562
0.528
0.494
0.461
0.428
0.395
0.363
0.332
0.302
0.272
0.243
0.216
0.189

n=6.0
mol/kg

0.942
0.981
1.005
1.013
1.017
1.019
1.011
0.997
0.976
0.950
0.921
0.889
0.854
0.818
0.781
0.742
0.704
0.665
0.626
0.587
0.548
0.510
0.473
0.436
0.400
0.366
0.332
0.300
0.269
0.239
0.210
0.183

L8
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400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

o=0.1
mol/kg

0.785
0.785
0.784
0.783
0.782
0.779
0.776
0.772
0.768
0.763
0.759
0.753
0.748
0.742
0.735
0.729
0.722
0.714
0.707
0.699
0.690
0.682
0.672
0.663
0.653
0,642
0.631
0.620
0.608
0.595
0. 581
0.567

m=0.25
mol/kg

0.726
0.728
0.728
0.727
0.726
0.724
0.720
0.716
0.711
0.706
0.700
0.693
0. 686
0.679
0.671
0.662
0.653
0.644
0.634
0.624
0.613
0.602
0.591
0.579
0.566
0.553
0.540
0.526.

0.511 "

0.496
0.479
0.462

w=0.5

wol/kg

0.684
0.689
0.691
0.691
0.691
0.689
0.686
0.682
0.676
0.670
0.664
0.656
0. 648
0.639
0.629
0.619
0. 609
0.598
0.586
0.574
0.561
0.548
0.535
0.521
0.506
0. 491
0.475
0.459
0.442
0.425
0.407
0.388

Table A-8 (cont’d).

m=0.75

mol/kg

0.665
0.672
0.676
0.677
0.677
0.676
0.673
0.669
0.664
0.657
0.650
0.641
0. 632
0.623
0.612
0. 601
0.589
0.577
0.564
0.550
0.536
0.522
0.506
0. 491
0.475
0. 458
0.441
0.424
0.406
0.387
0.368
0. 348

m=1.0
mol/kg

0.654
0.664
0.670
0.671
0.672
0.672
0.670
0.666
0.660
0.653
0.645
0.636
0. 627
0.616
0. 604
0.592
0.579
0.566
0.552
0.537
0.522
0.506
0.489
0.473
0. 455
0.438
0.419
0. 401
0.382
0.362
0.342
0.321

n=2.0
mol/kg

0.656
0.674
0.686
0.689
0.692
0. 695
0.694
0.690
0.684
0.676
0.666
0.654
0. 642
0.628
0.612
0.596
0.579
0.562
0.543
0.524
0. 505
0. 484
0.464
0.443
0.421
0. 400
0.378
0. 356
0.333
0.311
0.288
0. 266

m=3.0
mol/kg

0.694
0.719
0.735
0. 741
0.745
0.750
0.749
0.745
0.738
0.727
0.715
0.700
0. 684
0.666
0.647
0.627
0. 605
0.583
0.561
0.537
0.513
0.4R9
0.464
0.439
0.414
0. 389
0.364
0.339
0. 314
0.289
0.265
0.240

mn=4.0
mol/kg

0.759
0.789
0.809
0.816
0.821
0.826
0.826
0.820
0.809
0.796
0.779
0.761
0. 740
0.717
0.693
0.668
0.642
0.615
0.588
0.560
0.531
0.503
0.474
0.445
0.417
0. 388
0. 360
0.332
0. 305
0.278
0.252
0.226

m=5.0
mol/kg

0.850
0.884
0.907
0.914
0.919
0.923
0.920
0.910
0.896
0.877
0. 855
0.831
0. 804
0.776
0.747
0.716
0.684
0.652
0.620
0.587
0.554
0.521
0.488
0. 455
0.423
0. 392
0.361
0.330
0. 301
0.272
0. 244
0.218

m=6.0
mol/kg

0.973
1.007
1.029
1.036
1.039
1.040
1.032
1.016
0.995
0.970
0.941
0.909
0.875
0.840
0.803
0.766
0.728
0.690
0.652
0.614
0.577
0.539
0.503
0.467
0.431
0. 396
0.363
0.330
0.299
0.268
0. 240
0.212
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%

0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

n=0.1
wol/kg

0.788
0.787
0.786
0.785
0.784
0.781
0.778
0.775
0.771
0.766
0.762
0.757
0.751
0.745
0.739
0.733
0.727
0.720
0.712
0.705
0.697
0.689
0.680
0.672
0.662
0.653
0.643
0.633
0.622
0.611
0.600

" 0.588

m=0. 25
mol/kg

0.730
0.731
0.731
0.730
0.729
0.727
0.724
0.720
0.715
0.709
0.704
0.697
0.691
0.684
0.676
0.668
0.660
0.651
0.642
0.632
0.622
0.612
0.601
0.590
0.578
0.567
0.554
0.542
0.528
0.515
0.501
0.486

o=0.5
mol/kg

0.690
0.694
0.696
0.696
0.695
0.694
0.690
0.686
0.681
0.675
0.669
0.661
0.653
0.645
0.636
0.626
0.616
0.606
0.595
0.584
0.572
0.559
0.547
0.534
0.520
0.506
0.492
0.477
0.462
0. 446
0.430
0.413

Table A-8 (cont’d).

m=0.75
mol/kg

0.672
0.679
0.682
0.682
0.682
0.681
0.678
0.674
0.669
0.663
0.656
0.648
0.639
0.630
0.619
0.609
0.598
0.586
0.574
0.561
0.548
0.534
0.520
0.505
0.490
0.475
0.459
0.442
0.426
0.409
0. 391
0.374

m=1.0
mol/kg

0.663
0.672
0.677
0.678
0.678
0.678
0.675
0.671
0.666
0.659
0.652
0.643
0.634
0.624
0.613
0.601
0.589
0.576
0.562
0.548
0.534
0.519
0.503
0.488
0.471
0.455
0.438
0.420
0.402
0.384
0. 366
0. 347

w=2.0
mol/kg

0.670
0. 686
0.696
0.699
0.701
0.703
0.702
0.698
0.692
0.684
0.674
0.663
0.651
0.638
0.623
0. 608
0.592
0.575
0.557

0.539 -

0.520
0.501
0.481
0.461
0.440
0.419
0.398
0.377
0. 356
0.334
0.312
0.291

m=3.0

m=4.0

mol/kg  mol/kg

0.712
0.734
0.749
0.754
0.757
0.761
0.760
0.756
0.748
0.738
0.726
0.711
0.696
0.679
0.660
0.641
0.620
0.599
0.577
0.555
0.532
0.508
0. 484
0. 460
0.436
0.411
0. 387
0.362
0.338
0.313
0. 289
0. 265

0.781
0.808
0.826
0.832
0.836
0.840
0.839
0.833
0.822
0.809
0.793
0.774
0.754
0.732
0.709
0.685
0.660
0.634
0.608
0. 581
0.553
0.525
0.497
0.469
0.441
0.413
0. 385
0.358
0.330
0.303
0.277
0.251

tw

w=5.0
mol/kg

0.875
0.906
0.926
0.932
0.937
0.940
0.936
0.926
0.911
0.893
0.871
0.847
0.821
0.794
0.765
0.736
0.705
0.674
0.642
0.611
0.579
0.546
0.514
0.482
0.451
0.419
0. 388
0. 358
0.328
0.299
0.271
0.243

m=6.0
mol/kg

1.000
1.031
1.051
1.057
1.060
1.059
1.050
1.035
1.014
0.988
0.959
0.928
0. 895
0.860
0.825
0.789
0.752
0.715
0.678
0.642
0. 605
0.568
0.532
0.497
0.462
0.427
0.393
0. 360
0.328
0.297
0.267
0.239
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P

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

n=0.1
mol/kg

0.790
0.790
0.788
0.787
0.786
0.784
0.781
0.777
0.773
0.769
0.764
0.760
0.754
0.749
0.743
0.737
0.731
0.724
0.717
0.710
0.703
0.695
0.687
0.679
0.671
0.662
0.653
0. 644
0.634
0.624
0.614
0.604

n=0.25
mol/kg

0.734
0.735
0.734
0.734
0.733
0.730

T 0.727

0.723
0.718
0.713
0.708
0.702
0.695
0.688
0.681
0.673
0.665
0.657
0.648
0.639
0.630
0.620
0.610
0.600
0.589
0.578
0.567
0.555
0.543
0.531
0.518
0.505

w=0.5

mol/kg

0.696
0.699
0.700
0.700
0.700
0.698
0.695
0.691
0.685
0.680
0.673
0.666
0.659
0.651
0.642
0.633
0.623
0.614
0.603
0.592
0.581
0.569
0.557
0.545
0.532
0.519

0.506.

0.492
0.478
0.464
0. 449
0.434

m=0. 75
mol/kg

0.679
0.685
0.687
0.688
0.688
0.686
0.683
0.679
0.674
0.668
0.661
0.653
0.645
0.636
0.626
0.616
0.606
0.594
0.583
0.571
0.558
0.545
0.531
0.518
0.503
0.489
0.474
0. 459
0.443
0.427
0.411
0.395

Table A-8 (cont’d).

w=1.0
mol/kg

0.672
0.679
0.683
0.684
0.684
0.684
0.681
0.677
0.671
0.665
0.658
0.650
0. 640
0.631
0.620
0.609
0.597
0.585
0.572
0.559
0.545
0.531
0.516
0.501
0.486
0.470
0.454
0.437
0.420
0.403
0. 386
0. 368

u=2.0
wmol/kg

0.683
0.697
0. 706
0.708
0.710
0.712
0.710
0.706
0.700
0.692
0.683
0.672
0.660
0.647
0.633
0.619
0.603
0.587
0.570
0.552
0.534
0.516
0.497
0.477
0.457
0.437
0.417
0. 396
0.376
0. 355
0.333
0.312

m=3.0
mol/kg

0.729
0.749
0.762
0.766
0.769
0.772
0.770
0.766
0.758
0.748
0.736
0.722
0.707
0.690
0.673
0.654
0.634
0.614
0.593
0.571
0.549
0.526
0.503
0.479
0.456
0.432
0.408
0.383
0.359
0.335
0.311
0.287

w=4.0
mol/kg

0.801
0.825
0.841
0.847
0.850
0.853
0.851
0.845
0.834
0.821
0.805
0.787
0.768
0,746
0.724
0.701
0.677
0.652
0.626
0.600
0.573
0.546
0.519
0.491
0.464
0.436
0.409
0. 381
0.354
0.327
0.300
0.274

w=5.0
mol/kg

0.898
0.926
0.944
0.950
0.953
0.955
0.951
0.941
0.926
0.907
0. 886
0.863
0.837
0.811
0.783
0.754
0.724
0.694
0.664
0.633
0.602
0.570
0.539
0.508
0.476
0. 445
0.415
0. 384
0. 354
0.325
0.296
0.267

m=6.0
mol /kg

1.024
1.053
1.071
1.076
1.079
1.077
1.068
1.052
1.031
1.005
0.977
0.946
0.914
0.880
0. 845
0.810
0.775
0.739
0.703
0.667
0.631
0.596
0.560
0.525
0.491
0.456
0.423
0.390
0.357
0.325
0.295
0.265
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Table A-8 (cont’d).

T P m=0.1 a=0.25 m=0.5 m=0.75 m=1.0 m=2.0 m=3.0 m=4.0 m=5.0 m=6.0
o¢ bare mol/kg mol/kg mol/kg mol/kg wol/kg mol/kg mol/kg wmol/kg mol/kg mol/kg

0.0 1000.0 0.792 0.737 0.701 0.686 0.680 0.695 0.745 0.819 0.918 1.044
10.0 1000.0 0.792 0.738 0.704 0.691 0.686 0.707 0.762 0. 841 0.944 1.072
20.0 1000.0 0.790 0.738 0.705 0.693 0.689 0.715 0.774 0. 856 0.961 1.090
25.0 -1000.0 0.790 0.737 0.705 0.693 0.690 0.717: 0.777 0.861 0.966 1.094
30.0 1000.0 0.788 0.736 0.704 0.693 0.690 0.719 0.780 0.864 0.969 1.097
40.0 1000.0 0.786 0.733 0.702 0.691 0.689 0.719 0.782 0.866 0.970 1.095
50.0 1000.0 0.783 0.730 0.699 0.688 0.686 0.718 0.780 0.863 0.965 1.085
60.0 1000.0 0.779 0.726 0.695 0.684 0.682 0.713 0.775 0.857 0.955 1.069
70.0 1000.0 0.776 0.722 0.690 0.679 0.677 0.1707 0.767 0.846 0.940 1.048
80.0 1000.0 0.772 0.717 0.684 0.673 0.671 0.699 0.757 0.832 0.921 1.022
90.0 1000.0 0.7617 0.711 0.678 0.666 0.664 0.690 0.745 0.817 0.900 0.993

100.0 1000.0 0.762 0. 705 0.671 0.659 0.656 0. 680 0.732 0.799 0.877 0.963
110.0 1000.0 0.757 0.699 0.664 0.651 0.647 0.669 0.717 0.780 0.852 0.931
120.0 1000.0 0.752 0.693 0.656 0.642 0.637 0.656 0.701 -0.759 0.826 0.897
130.0 1000.0 0.7417 0.686 0.648 0.633 0.627 0.643 0.684 0.738 0.799 0.864
140.0 1000.0 0.741 0.678 0.639 0.623 0.617 0.628 0.666 0.715 0.771 0.829
150.0 1000.0 0.735 0.671 0.630 0.613 0.605 0.613 0.647 0.691 0.742 0.794
160.0 1000.0 0.729 0.663 0.620 0.602 0.594 0.598 0.627 0.667 0.712 0.759
170.0 1000.0 0.722 0. 654 0.610 0.591 0.581 0.581 0.607 0.642 0.683 0.724
180.0 1000.0 0.715 0. 646 0.600 0.579 0.569 0.565 0.586 0.617 0.653 0.689
190.0 1000.0 0.708 0.637 0.589 0.567 0.555 0.547 0.564 0.591 0.622 0.655
200.0 1000.0 0.701 0.628 0.578 0.555 0.542 0.529 0.542 0.565 0.592 0.620
210.0 1000.0 0.694 0.618 0.567 0.542 0.528 0.511 0.519 0.538 0.561 0.585
220.0 1000.0 0.686 0. 608 0.555 0.529 0.513 0.492 0. 496 0,511 0.530 0.551
230.0 1000.0 0.678 0.598 0.543 0.515 0.498 0.473 0.473 0.484 0.500 0.517
240.0 1000.0 0.670 0.588 0.531 0. 501 0.483 0.453 0.450 0.457 0.469 0.483
250.0 1000.0 0.662 0.577 0.518 0.487 0.468 0.433 0.426 0.430 0.438 0.449
260.0 1000.0 0.653 0.567 0.505 0.473 0.452 0.413 0.402 0.402 0.408 0.416
270.0 1000.0 0.644 0.556 0.492 0.458 0.436 0.393 0.378 0.375 0.378 0.384
280.0 1000.0 0.636 0.544 0.479 0.443 0.420 0.372 0.354 0.348 0.348 0. 352
290.0 1000.0 0.627 0.533 0.465 0.428 0.403 0.351 0.330 0. 321 0.318 0.320
300.0 1000.0 0.617 0.521 0.451 0.412 0.386 0.330 0. 306 0.294 0.289 0.289

16



a "

WSOV EWNN -

o000 OWODOOOD
s s o 6 6 ¢ e o 0o 0 o
OCO0DCOOLOO0O0OOO

P

bars

e o o 8 o e s+ e & 6 & e & o

¢« o o o o+ a

NN O NS WRNN e e et b or o ot ot st s s e Pt

NN o=t s s et
Pew
O ULMULMODVLNSONOSr,PFOOODOOODOOODOODOO

[}
w
.

F-3

39.7
46.9
55.0
64.1
4.4
85.8

m=0.1
mol/kg

0.932
0.933
0.933
0.933
0.932
0.932
0.931
0.929
0.928
0.926
0.924
0.922
0.920
0.917
0.914
0.912
0.908
0.905
0.901
0.897
0.893
0.889
0.884
0.879
0.873
0.867
0.860
0.853
0.845
0.837
0.827
0.815

Table A-9.
m=0.25 m=0.5
mol/kg  mol/kg
0.918 0.912
0.920 0.917
0.922 0.921
0,922 0.922
0.922 0.923
0.922 0.924
0.921 0.924
0.920  0.923
0.919 0.921
0.917 0.919
0.914 0.917
0.912 0.914
0.909 0.910
0.905 0.906
0.902 0.902
0.898 0.897
0.893 0.892
0.889 0.886
0.884 0.880
0.879 0.873
0.873 0.866
0.867 0.858
0.860 0.850
0.853 0.841
0.846 0.831
0.837 0.821
0.828 0. 810
0.819 0.797
0.808 0.784
0.796 0.769
0.782 0.752
0.767 0.734

n=0.75
mol/kg

0.913
0.921
0.926
0.928
0.929
0.931
0.932
0.931
0.930
0.928
0.925
0.922
0.918
0.913
0.909
0.903
0.897
0.890
0.883
0.876
0.867
0.859
0.849
0.839
0.828
0.816
0.803
0.789
0.774

0.757

0.738
0.717

a=1.0
mol/kg

0.917
0.927
0.934
0.936
0.938
0.941
0,942
0.942
0.941
0.939
0.936
0.933
0.928
0.923
0.918
0.912
0.905
0.898
0.890
0.881
0.872
0.862
0.852
0.840
0.828
0.815
0. 801
0.785
0.769
0.750
0.730
0.707

m=2.0

mol/kg

0.951
0.968
0.979
0.984
0.987
0.992
0.995
0.996
0.995
0.993
0.990
0.985
0.979
0.973
0.966
0.957
0.948
0.939
0.928
0.916
0.904
0. 891
0.877
0.862
0.846
0.829
0.811
0.792
0.771
0.748
0.723
0.696

The Osmotic Coefficient of NaCl(aq).

m=3.0

mol/kg

1.005
1.025
1.039
1.045
1.049
1.054
1.057
1.058
1.057
1.054
1.049
1.043
1.036
1.027
1.018
1.008
0.997
0.984
0.971
0.957
0.943
0.927
0.910
0.892
0.873
0.853
0.832
0.810
0.786
0.761
0.734
0.704

n=4.0
mol/kg

1.076
1.096
1.109
1.114
1.118
1.123
1.124
1.123
1.121
1.116
1.109
t.101
1.092
1.082
1.070
1.058
1. 044
1.029
1.014
0.998
0.980
0.962
0.943
0.923
0.901
0.879
0. 856
0.831
0.806
0.778
0.749
0.719

m=5.0
mol/kg

1.160
1.176
1.187
1.190
1.193
1.195
1.194
1.190
1.185
1.177
1.168
1.158
1.146
1.133
1.119
1.104
1.088
1.071
1.053
1.034
1.014
0.994
0.972
0.950
0.927
0.902
0.877
0.851
0.824
0.795
0.765
0.734

m-6.0
mol/kg

1.258
1.266
1.271
1.272
1.272
1.270
1.264
1.257
1.248
1.237
1.224
1.211
1.196
1.180
1.163
1.145
1.126
1.106
1.086
1.065
1.043
1.020
0.996
0.972
0.947
0.921
0.894
0.867
0.838
0.809
0.779
0.747

43



o

o.o
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
' 100.0
110.0
120.0
130.0
1140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

a=0.1
mol/kg

0.933
0.934
0.934
0.934
0.933
0.933
0.932
0.931
0.929
0.927
0.926
0.924
0.921
0.919
0.916
0.914
0.911
0.908
0.904
0.901
0.897
0.893
0.888
0.883
0.878
0.873
0.867
0.861
0.853
0. 846
0.837
0.827

n=0.25
wol/kg

0.920
0.922
0.924
0.924
0.924
0.924
0.923
0.922
0.920
0.918
0.916
0.914
0.911
0.908
0.904
0.901
0.897
0.892
0.888
0.883
0.878
0.872
0.866
0.860
0.853
0.845
0.837
0.828
0.818
0.808
0.796
0.782

m=0.5
wol/kg

0.915
0.920
0.923
0.924
0.925
0.926
0.926
0.925
0.923
0.921
0.919
0.916
0.913
0.909
0.905
0.901
0.896
0.890
0.885
0.878
0.872
0.865
0.857
0.849
0.840
0.830
0.820
0. 809
0.797
0.783
0.768

0.751

Table A-9 (cont’d).

n=0.75
wol/kg

0.917
0.925
0.929
0.931
0.932
0.934
0.934
0.934
0.932
0.931
0.928
0.925
0.921
0.917
0.912
0.907
0.902
0.896
0.889
0.882
0.874
0. 866
0.857
0.847
0.837
0.826
0.814
0. 801
0.787
0.772
0.755
0.735

n-l-O
mol/kg

0.923
0.932
0.938
0.940
0.942
0.944
0.945
0.945
0.944
0.942
0.939
0.9136
0.932
0.927
0.922
0.917
0.910
0.903
0.896
0.888
0.880
0.870
0.860
0.850
0.838
0.826
0.813
0.798
0.783
0.766
0.747
0.726

n=2.0

mol/kg

0.960
0.975
0.986
0.989
0.993
0.997
0.999
1.000
0.999
0.997
0.994
0.989
0.984
0.978
0.971
0.963
0.955
0.945
0.935
0.925
0.913
0.901
0.887
0.873
0.858
0.842
0.824
0.805
0.785
0.764
0. 740
0.715

w=3.0
mol/kg

1.017
1.035
1.047
1.051
1.055
1.060
1.063
1.063
1.061
1.058
1.054
1.048
1.041
1.033
1.024
1.015
1.004
0.992
0. 980
0.967
0.953
0.937
0.921
0.904
0.886
0.867
0.846
0.824
0.801
0.776
0.750
0.721

m=4.0
wol/kg

1.088
1.105
1.117
1.122
1.125
1.129
1.130
1.129
1.126
1.121
1.114
1.107
1.098
1.088
1.077
1.065
1.052
1.038
1.024
1.008
0.991
0.974
0.955
0.936
0.915
0.893
0.870
0. 846
0.820
0.793
0.764
0.734

m=5.0
mol/kg

1.172
1.186
1.195
1.198
1. 200
1.201
1.200
1.196
1.190
1.183
1.174
1.164
1.152

S 1.140

1.126
1.112
1.096
1.080
1.063
1,045
1.026
1.007
0.986
0.964
0.941
0.917
0.892
0. 866
0.839
0.810
0.780
0.748

m=6.0
mol/kg

1.268
1.275
1.278
1.279
1.279
1.276
1.271°
1.263
1.254
1.243
1.231
1.217
1.202
1.187
1.170
1.153
1.135
1.117
1.097
1.077
1.056
1.034
1.011
0.987
0.963
0.937
0.910
0. 883
0.854
0.824
0.793
0.761
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P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

n=0. 1
mol/kg

0.934
0.935
0.935
0.935
0.934
0.934
0.933
0.932
0.930
0.929
0.927
0.925
0.923
0.921
0.918
0.916
0.913
0.910
0.907
0.903
0.900
0.896
0.892
0.888
0.884
0.879
0.874
0.868
0.862
0.856
0.849
0.842

m=0.25
mol/kg

0.922
0.924
0.925
0.925
0.926
0.925
0.924
0.923
0.922
0.920
0.918
0.916
0.913
0.910
0.907
0.903
0.900
0.896
0.892
0. 887
0.882
0.877
0.872
0. 866
0. 860
0.853
0.846
0.838
0.830
0.821
0.812
0.801

m=0.5

mol/kg

0.919
0.923
0.926
0.927
0.927
0.928
0.928
0.927
0.926
0.924
0.921
0.919
0.916
0.912
0.908
0.904
0.900
0.895
0.889
0. 884
0.878
0.871
0.864
0.857
0.849
0.840
0.831
0.821
0.811
0.799
0.1787
0.773

Table A-9 (cont’d).

n=0.75
mol/kg

0.922
0.928
0.933
0.934
0.935
0.936
0.937
0.936
0.935
0.933
0.931
0.928
0.924
0.920
0.916
0.911
0.906
0.900
0.894
0. 888
0.881
0.873
0.865
0.856
0.847
0.837
0.826
0.815
0.802
0.789
0.775
0.759

n=1.0

mol/kg

0.928
0.936
0.942
0. 944
0.945
0.947
0.948
0.948
0. 947
0. 945
0.942
0.939
0.935
0.931
0.926
0.921
0.915
0.909
0.902
0. 895
0.887
0.878
0.869
0. 859
0.849
0.837
0.825
0.813
0.799

© 0.784

0.768
0.750

m=2.0
mol/kg

0.969
0.982
0.991
0.995
0.997
1.001
1.003
1.004
1.003
1.000
0.997
0.993
0.988
0.982
0.976
0.969
0.961
0.952
0.943
0.933
0.922
0.910
0.898
0.885
0.870
0.855
0.839
0.822
0.803
0.783
0.762
0.739

m=3.0

mol/kg

1.027
1.043
1.054
1.058
1.061
1.065
1. 067
1.067
1.065
1.062
1.058
1.052
1.046
1.038
1.030
1.021
1.011
1.000
0.989
0.976
0.963
0.949
0.933
0.917
0.900
0.882
0.862
0.842
0.820
0.796
0.771
0.744

m=4.0
mol/kg

1.099
1.114
1.124
1.128
1.131
1.135
1.135
1.134
1.131
1.126
1.119
1.112
1.103
1.094
1.083
1.072
1.060
1.047
1.033
1.019
1.003
0.987
0.969
0.950
0.931
0.910
0.888
0.865
0.840
0.814
0.786
0.756

m=5.0
mol/kg

1.182
1.194
1.202
1.204
1.206
1.207
1. 206
1.202
1.196
1.188
1.179
1.169
1.158
1.146
1.133
1.120
1.105
1. 090
1.074
1.057
1.039
1.021
1.001
0.981
0.959
0.936
0,912
0.887
0. 860
0.832
0. 802
0.770

n=6.0
mol/kg

1.276
1.281
1.285
1.285
1.285
1.282
1.277
1.269
1.260
1.249
1.236
1.223
1.209
1.194
1.178
1.162
1.145
1.127
1.109
1.090
1.070
1.050
1.028
1.006

“0.982

0.958
0.932
0.905
0.877
0.848
0.816
0.784
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Table A-9 (cont’d).

P m=0.1 m=0.25 w=0.5 n=0.75 mel.0 m=2.0 n=3.0 m=4.0 m=5.0 m=6.0
barse mol/kg mol/kg mol/kg mol/kg wol/kg mol/kg mol/kg mol/kg mol/kg mol/kg

0.977

600.0 0.935 0.924 0.922 0.926 0.933 i.037 1.109 1.190 1.281
600.0 0.936 0.926 0.926 0.932 0.940 0.988 1.050 1.122 1.201 1.287
600.0 0.936 0.927 0.928 0.936 0.945 0.996 1.060 1.131 1.208 1.290
600.0 0.936 0.927 0.929 0.937 0.947 0.999 1.063 1.134 1.210 1.290
600.0 0.935 0.927 0.930 0.938 0.948 1.002 1.066 1.137 1.212 1.290
600.0 0.935 0.927 0.930 0.939 0.950 1.005 1.070 1.140 1.212 1.287
600.0 0.934 0.926 0.930 0.939 0.951 1.007 1.072 1.140 1.211 1.282
600.0 0.933 0.925 0.929 0.939 0.950 1.007 1.071 1.139 1.207 1.274
600.0 0.931 0.923 0.928 0.937 0.949 1. 006 1.069 1.135 1. 201 1.265
600.0 0.930 0.922 0.926 0.935 0.947 1.004 1.066 1.130 1.193 1.254
600.0 0.928 0.920 0.924 0.933 0.945 1.001 1.062 1.124 1.184 1.242
600.0 0.926 0.917 0.921 0.930 0.942 0.997 1.057 1.117 1.175 1.229
600.0 0.924 0.915 0.918 0.927 0.938 0.992 1.051 1.109 1. 164 1.215
600.0 0.922 0.912 0.915 0.924 0.934 0.987 1.044 1.100 1.152 1.201
600.0 0.920 0.909 0.911 0.919 0.930 0.981 1.036 1.090 1. 140 1.186
600.0 0.917 0.906 0.907 0.915 0.925 0.974 1.027 1.079 1.127 1.170
600.0 0.915 0.903 0.903 0.910 0.920 0.967 1.018 1.068 1.114 1.154
600.0 0.912 0.899 0.898 0.905 0.914 0.959 1.008 1.055 1.099 | 1.137
600.0 0.909 0.895 0.894 0.899 0.907 0.950 0.997 1.043 1.084 1.120
600.0 0.906 0.891 0.888 0.893 0.900 0.940 0.985 1.029 1.068 1.102
600.0 0.903 0.886 0.883 0.886 0. 893 0.930 0.973 1.014 1.052 1.084
600.0 0. 899 0.882 0.877 0.879 0. 885 0.919 0.959 0.999 1.034 1.065
600.0 0.896 0.877 0.870 0.872 0.877 0.908 0.945 0.982 1.016 1.045
600.0 0.892 0.871 0.863 0.864 0.868 0.895 0.930 0.965 0.997 1.024
. 600.0 0.888 0.866 0.856 0.855 0.858 0.882 0.913 0.946 0.976 1.002
600.0 0.884 0.860 0. 848 0. 846 0. 848 0.867 0. 896 0.926 0.955 0.979
600.0 0.879 0.854 0. 840 0.836 0.836 0.852 0.878 0.905 0.932 0.955
600.0 0.874 0.847 0.831 0.826 0.825 0.836 0.858 0.883 0.907 0.929
600.0 0.869 0.840 0.822 0.815 0.812 0.818 0.836 0.859 0.881 0.902
600.0 0.864 0.832 0.812 0.803 0. 798 0.799 0.814 0.833 0.854 0.873
600.0 0.858 0.824 0.801 0.790 0.784 0.779 0.789 0. 806 0.824 0.842
600.0 0.852 0.815 0.790 0.777 0.768 0.757 0.763 0.776 0.792 0.809

G6



P

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
8060.0
800.0
800.0
800.0
800.0
800.0
800.0

m=0.1
mol/kg

0.936
0.937
0.937
0.937
0.936
0.936
0.935
0.934
0.932
0.931
0.929
0.927
0.926
0.924
0.921
0.919
0.917
0.914
0.911
0.908
0.905
0.902
0.899
0.895
0.892
6.888
0.884
0.880
0.875
0.870
0. 865
0.860

m=0.25
wmol/kg

0.926
0.928
0.928
0.928
0.928
0.928
0.927
0.926
0.925
0.923
0.921
0.919
0.917
0.914
0.911
0.908
0.905
0.902
0.898
0.894
0.890
0.886
0.881
0.876
0.871
0.866
0.860
0.854
0.847
0.841
0.834
0.826

w=0.5
mol/kg

0.925
0.929
0.931
0.931
0.932
0.932
0.932
0.931
0.929
0.928
0.926
0.923
0.920
0.917
0.914
0.910
0.906
0.902
0.897
0.892
0.887
0.882
0.876
0.869
0.863
0.856
0.848
0.840
0.831
0.822
0.813
0.802

Table A-9 (cont’d).

m=0.75
mol/kg

0.930
0.935
0.938
0.940
0.940
0.941
0. 941
0.941
0.939
0.938
0.935
0.933
0.930
0.926
0.923
0.918
0.914
0.909
0.904
0.898
0. 892
0.885
0.878
0.871
0.863
0.854
0. 845
0.836
0.825
0.814
0.803
0.790

m=1.0
mol/kg

0.938
0.944
0.949
0.950
0.951
0.953
0.953
0.953
0.951
0.950
0.947
0.945
0.941
0.938
0.933
0.929
0.924
0.918
0.912
0.906
0.899
0.891
0.883
0.875
0.866
0.856
0.846
0.835
0.823
0.811
0.797
0.782

w=2.0

mol/kg

0.984
0.994
1.001
1.004
1.006
1.009
1.010
1.010
1.009
1.007
1.004
1.000
0.996
0.991
0.985
0.979
0.972
0.964
0.956
0.947
0.938
0.927
0.916
0.904
0.892
0.878
0.864
0.848
0.831
0.813
0.794
0.773

m=3.0

mol/kg

1.045
1.057
1.065
1.068
1.071
1.074
1.076
1.075
1.073
1.070
1.066
1.061
1.055
1.048
1.041
1.033
1.024
1.014
1.004
0.993
0.981
0.969
0.955
0.941
0.925
0.909
0.891
0.872
0.852
0.830
0.806
0.780

m=4.0
mol/kg

1.116
1.128
1.137
1.139
1.142
1.144
1.144
1.143
1.139
1.134
1.128
1.121
1.113
1.105
1.095
1.085
1.074
1.063
1.051
1.038
1.024
1.010
0.994
0.978
0.960
0.941
0.921
0.900
0.876
0.851
0.824
0.795

m=5.0
mol/kg

1.197
1.206
1.213
1.215
1.216
1.217
1.215
1.211
1.205
1.198
1.189
1.180
1.169
1.158
1. 146
1.134
1.121
1.108
1.093
1.079
1.063
1.047
1.030
1.011
0.992
0.972
0.950
0.927
0.902
0.875
0.846
0.814

m=6.0
mol/kg

1.284
1.290
1.294
1.294
1.294
1.291
1.286
1.279
1.270
1.259
1.247
1.234
1.221
1.207
1.192
1.177
1.162
1.147
1.130
1.114
1.097
1.079
1.060
1.041
1.020
0.999
0.976
0.952
0.926
0. 898
0.868
0.835
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Table A-9 (cont’d).

T P m=0.1 m=0.25 m=0.5 m=0.75 a=1.0 m=2.0 o=3.0 m=4.0 m=5.0 n=6.0
°¢ bars mol/kg mol/kg mol/kg wmol/kg mol/kg mol/kg mol/kg mol/kg wol/kg mol/kg

0.0 1000.0 0.937 0.928 0.928 0.934 0.943 0.991 1.052 1.123 1.201 1.286
10.0 1000.0 0.938 0.929 0.931 0.938 0.948 1.000 1.063 1.134 1.211 1.293
20.0 1000.0 0.938 0.930 0.933 0.941 0.952 1.006 1.070 1.142 1.217 1.297
25.0 1000.0 0.937 0.930 0.933 0.942 0.953 1.008 1.073 1. 144 1.219 1.297
30.0 1000.0 0.937 0.930 0.934 0.943 0.954 1.010 = 1.075 1.146 1.221 1.297
40.0 1000.0 0.937 0.929 0.934 0.943 0.955 1.012 1.078 1.149 1.221 1.295
50.0 1000.0 0.936 0.929 0.933 0.943 0.956 1.014 1.079 1.149 1.219 1.290
60.0 1000.0 0.935 0.928 0.933 0.943 0.955 1.013 1.079 1.147 1.215 1.283
70.0 1000.0 0.933 0.926 0.931 0.941 0.954 1.012 1.077 1.143 1.209 1.274
80.0 1000.0 0.932 0.925 0.929 0.940 0.952 1.010 1.073 1.138° 1.202 1.263
90.0 1000.0 0.930 0.923 0.927 0.938 0.950 1.007 1.069 1.132 1.193 1.251

100.0 1000.0 0.929 0.921 0.925 0.935 0.947 1.004 1.064 1.125 1.184 1.239
110.0 1000.0 0.927 0.918 0.923 0.932 0.944  0.999 1.059 1.118 1.174 1.226
120.0 1000.0 0.925 0.916 0.920 0.929 0.941 0.994 1.052 1.109 1.163 1.212
130.0 1000.0 0.923 0.913 0.916 0.925 0.937 0.989 1.045 1.100 1.152 1.198
140.0 1000.0 0.921 0.910 0.913 0.921 0.932 0.983 1.037 1.091 1.140 1.184
150.0 1000.0 0.918 0.907 0.909 0.917 0.927 0.976 1.029 1.080 1.127 1.169
160.0 1000.0 0.916 0.904 0.905 0.912 0.922 0.969 1.020 1.069 1.115 1.154
170.0 1000.0 0.913 0.901 0.901 0.907 0.916 0.961 1.010 1.058 1.101 1.139
180.0 1000.0 0.911 0.897 0.896 0.902 0.910 0.953 1.000 1.045 1.087 1.123
190.0 1000.0 0.908 0.893 0.891 0. 896 0.904 0.944 0.989 1.032 1.072 1.107
200.0 1000.0 0.905 0.889 0.886 0.890 0.897 0.934 0.977 1.019 1.057 1.090
210.0 1000.0 0.902 0.885 0.880 0.883 0.889 0.924 0.964 1.004 1.041 1.073
220.0 1000.0 0.898 0.880 0.874 0.876 0.881 0.912 0.950 0.988 1.024 1.055
230.0 1000.0 0.895 0.875 0.868 0.869 0.873 0.900 0.935 0.972 1.006 1.036
240.0 1000.0 0.891 0.870 0.862 0.861 0.864 0.887 0.920 0.954 0.986 1.016
250.0 1000.0 0.888 0.865 0. 855 0.853 0. 854 0.873 0.903 0.935 0.966 0.994
260.0 1000.0 0.884 0.860 0.847 0.844 0.843 0.859 0. 884 0.914 0.944 0.972
270.0 1000.0 0.880 0.854 0.839 0.834 0.832 0.842 0.865 0.892 0.920 0.947
280.0 1000.0 0.876 0.848 0.831 0.824 0.820 0.825 0.843 0.867 0.894 0.921
©290.0 1000.0 0.871 0.841 0.822 0.813 0.808 0. 806 0.820 0.841 0.866 " 0.892
300.0 1000.0 0.867 0.834 0.812 0. 801 0.794 0.785 0.794 0.812 0.835 0.861
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Table A-~10.

The Entropy of Solution of NaCl(aq), divided by R.
column 3 are given for pressures of 1.0 bar

The entrogies of

below 100 °C and saturation pressure (column 2) above 100 °C.

T
S¢c

e o & o o o o o
[eNeoNeNoNeRoNoNolloNoNoNoNo)

OO0 000O0OWMOO0O
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~OWOSNAAWMESEWNN -~
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120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

Psat

bar

NN = e s et
O WWOWWMNONA®MAPWNDNEFE -

SFONFULMUVOOVNONMNNO SO

w
w
.

39. 7
46.9
55.0
64. 1
74.4
85.8

1.0

bar

7.031
6.148
5.490
5.207
4.945
4.466
4.028
3.614
3.219
2.822
2.421
2.012
1.590
1.152
0.693
0.211
-0.298
-0.839
~-1.416
-2.033
-2.697
-3.415
-4.195
-5.049
-5.991
-7.038
-8.216
-9.559
-11.114
-12.952
-15.178
-17.961

200

bar

6.533
5.817
5.266
5.025
4.798

4.378 -

3.988
3.617
3.255
2.897
2.535
2.165
1.782
1. 385
0.968
0.530
0.067
-0.423
-0.945
-10503
-2.100
-2.743
-30438
-40193
-5.018
-5.925
-6.932
-8.062
=9.347
~-10.835
-12.598
-14.756

400

bar

6.106
5.528
5.068
4.861
4.665
4.296
3.949
3.617
3.291
2.968
2.642
2. 307
1.960
1.599
1.221
0.823
0.403
~-0.041
-0.513
-1.015
-1.551
-2.124
-2.739
=3.401
-4.115
-4.890
-5.733
-6.656
-7.672
-8.799
-10.062
-11.495

600

bar

5.745
5.278
4.892
4.715
4.544
4.220
3.912
3.614
3.324
3.034
2.739
2.436
2.121
1.793
1.448
1.086
0.703
0.298
-0.132
-0.588
-1.074
-1.593
-2.147
-2.741
-3.380
-4.067
-4, 809
-5.613
-6.488
=7.445
-8.497
-9.661

800

bar

5.445
5.064
4.739
4.585
4.437
4.151
3.876
3.610
3.352
3.091
2.825
2.550
2.263
1.963
1.648
1.316
0.965
0.594
0.200
-0.218
-0.664
~-1.138
-1.645
-2.187
-2.768
=-3.393
=4.066
=4.794
~5.585
-6.449
-7.399
-8.453

1000

bar

5.198
4.883
4.604
4.471
4.340
4.087
3.842
3.604
3.375
3.139
2.897
2.646
2.383
2.108
1.818
1.511
1.187
0.844
0.480
0.093
-0.319
-0.757
-1.225
-1.726
-2.263
-2.840
-3.462
~4.136
-4.870
~5.675
-6.565
-7.562
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Table A-11l. The Enthalpy of Solution of NaCl(aq), divided by
RT. The enthalpies of column 3 are given for pressures of 1.0
Bar below 100 °C and saturation pressure (column 2) above 100
C.
T PSat 1.0 200 400 600 800 1000
°c bar bar bar bar bar bar bar
0.0 3.607 2.995 2.464 2.009 1.622 1.297
10.0 2.613 2.186 1.808 1.477 1.189 0.939
20.0 1.877 1.570 1.293 1. 046 0. 826 0.631
25.0 1.566 1.304 1.066 0.852 0. 660 0.486 ~
30.0 1.280 1.057 0.853 0.668 0. 500 0.348
40.0 0.768 0.610 0.462 0.326 0.201 0.085
50.0 0.313 0. 207 0.106 0.012 -0.077 -0.161
60.0 -0.104 -0.165 -0.225 -0.283 -0.339 -0.393
70.0 -0.491 ~0.517 -0.541 -0.562 - -0.584 -0.609
80.0 -0.869 -0.856 -0.844 -0.833 -0.827 -0.826
50.0 -1.240 -1.190 ~-1.144 -1.103 -1.069 ~-1.045
130.0 1.0 -1.511 -1.524 ~1.444 -1.373 -1.313 -1.267
118.0 1.4 -1.985 -1.862 -1.750 -1.649 -1.564 -1.495
122.0 2.0 -2.367 ~2.208 -2.063 -1.933 -1.822 -1.731
1z8. 2.7 -2.752 -2.565 -2.386 -2.227 -2.089 -1.977
140.0 3.6 -3.172 -2.935 -2.722 -2.532 ~2.369 -2.234
150.0 4.8 -3.5601 -3.325 -3.073 -2.852 -2.661 -2.503
152.0 6.2 -4.053 ~3.733 =3.443 -3.188 ~2.968 -2.787
170.0 7.9 ~4.533 -4.166 -3.832 ~3.542 = -=3.292 -3.086
120.0 10.0 ~5.045 -4.625 ~4.245 -3.916 ~3.635 -3.402
195.0 12.5 -5.594 -5.117 ~-4.684 -4.313 -3.998 -3.738
200.0 15.5 -5.138 ~5.645 ~5.153 -4.737 -4.385 -4.095
210.0 19.1 ~5.836 -6.217 ~5.656 -5.188 -4.797 -4.475
220.0 23.2 =7.346 -6.838 -6.197 -5.673 -5.238 -4.882
230.0 28.0 -8.333 -7.520 -6.782 -6.193 -5.711 -5.319
240.0 33.4 -9.214 -8.272 -7.418 -6.754 -6.220 -5.788
250.0 39.7 -10.212 -9.112 -8.112 -7.361 -6.769 ~6.296
260.0 46.9 -11.360 -10.061 -8.875 -8.021 -7.365 -6.847
270.0 55.0 -12.704 -11.149 -9,.719 ~8.741 -8.015 -7.450
280.0 64.1 -14.311 ~12.423 -10.661 -9.532 -8.728 -8.115
290.0 74.4 -16.285 -13.951 -11.725 ~10. 407 -9.516 -8.855
300.0 85.8 ~-18.788 -15.847 -12.941 -11.381 -10.396 -9.691
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Table A-12. The Excess Entropy of NaCl(aq), Divided by R.

P m=0.1 m=0.25 w=0.5 m=0.75 m=1.0 m=2.0 n=3.0 m=4.0 w=5.0  m=6.0
bars mol/kg mol/kg wol/kg mol/kg mol/kg mol/kg mol/kg mol/kg mol/kg mol/kg

0. 366 0.392 0.316 0. 200 0.071 -0.455 -0.931 ~1.332 -1.649 -1.876
0.428 0.507 0.499 0.441 0.363 0.002 -0.350 -0.656 -0.905 -1.090
0.479 0.597 0.638 0.621 0.579 0.337 0.078  -0.155 -0.347 -0.490
0.503 0.637 0.699 0.698 0.671 0.479 0.259 0.057 -0.109 -0.231
0.526 0.675 0.755 0.770 0.757 0. 609 0.424 0.253 0.111 0.007
0.571 0.748 0.861 0.903 0.914 0.845 0.724 0.605 0.507 0.440
0.616 0.818 0.962 1.027 1.060 1.060 0.995 0.923 0.866 0.832
0.661 0.888 1.060 1.148 1.199 1.263 1.249 1.221 1.200 1.197
0.707 0.959 1.157 1.267 1.336 1.458 1.490 1.499 1.510 1.534
0.756 1.031 1.257 1.387 1.475 1.654 1.731 1.778 1.822 1.875
0.806 1.107 1.360 1.511 1.616 1.850 1.972 2.056 2,131 2.211
0.860 1.187 1.468 1.639 1.762 2.052 2.216 2,336 2,442 2,548
0.916 1.270 1.580 1.773 1.914 24259 2.466 2.622 2,758 2.890
0.976 1.359 1.699 1.914 2.073 2,475 2,725 2.917 3.083 3.241
1.041 1.454 1.825 2.063 2,242 2.702 2.995 3.223 3.420 3.604
1.110 1.556 1.960 2.223 2.421 2,941 3.280 3.544 3.772 3.982
1.184 1.665 2.105 2.393 2,612 3.196 3.581 3.883 4.142 4.378
1.265 1.783 2.261 2.577 2.818 3.468 3.901 44242 4.533 4.797
1.352 1.911 2,430 2.776 3.041 3.760 4.244 4.625 4.950 5.242
1.448 2.051 2.615 2,992 3.283 4.076 4.613 5.036 5.396 5.717
1.553 2.205 2.817 3.229 3.547 4.420 5.013 5.480 5.876 6.227
1.669 2.374 3.040 3.489 3.838 4.796 5.448 5.962 6.396 6.778
1.799 2.564 3.289 3.779 4.160 5.211 5.926 6.489 6.962 7.377
1.945 2.776 3.567 4,103 4.521 5.671 6.455 7.070 7.584 8.033
2.110 3.018 3.883 4.470 4.928 6.189 7.046 7.716 8.274 8.757
2.301 3.295 44245 4.890 5.393 6.777 7.714 8.443 9.047 9.567
2.523 3.618 4,666 5.377 5.931 7.453 8.479 9.272 9.925 10.483
2.786 4.000 5.163 5.952 6.565 8.245 "9.370 10. 234 10. 93¢ 11.538
3.104 4.461 5.760 6.642 7.326 9.190 10.427 11.370 12.133 12.774
3.495 5.028 6.496 7.489 8.258 10.342 11.712 12.744 13.572 14,261
3.989 5.744 7.423 8.557 9.433 11.787 13.316 14.456 15.358 16.099
4.633 6.677 8.630 9.946 10.958 13.657 15.387 16.658 17.652 18.455
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Table A-12 (cont’d).

T P w=0.1 m=0.25 m=0.5 w=0.75 m=1.0 w=2.0 n=3.0 m=4.0 m=5.0 m=6.0
c bars mol/kg  mol/kg mol/kg mol/kg wmol/kg mol/kg mol/kg mol/kg wmol/kg  wmol/kg

0.0 200.0 0.367 0.402 0.344 0. 246 0.136 -0.322 -0.740 -1.095 -1.377 -1.581
10.0  200.0 0.425 0.509 0.512 0.465 0.398 0.081 -0.234 -0.512  -0.740 -0.911
20.0  200.0 0.474 0.593 0.640 0.630 0.595 0.381 0.146 -0.069  -0.247 -0.382
25.0  200.0 0.497 0.631 0.697 0.701 0.680 0.509 0.308 0.122  -0.034 ~0.151
30.0 200.0 0.518 0.667 0.749 0.768 0.759 0.628 0.459 0.299 0.165 0.065
40.0  200.0 0.561 0.735 0.848 0.891 0.904 0. 844 0.732 0.620 0.527 0.461

50.0 200.0 0.603 0.801 0.942 1.007 1.039 1.043 0.982 0.914 0.857 0.823
60.0 200.0 0.646 0.867 1.034 1.119 1.169 1.231 1.217 1.189 1.167 1.163
70.0 200.0 0. 689 0.933 1.125 1.231 1.298 1.414 1.444 1.453 1.464 1.488
80.0 200.0 0.735 1.001 1.218 1.343 1.426 1.596 1.668 1.712 1.753 1.803
90.0 200.0 0.782 1.072 1.314 1.458 1.557 1.778 1.890 1.969 2.039 2.114
100.0 200.0 0.831 1. 145 1.413 1.576 1.692 1.964 2.116 2.228 2.326 2.426
110.0 200.0 0.884 1.223 1.517 1.700 1.832 2,155 2.347 2.491 2.618 2,742
120.0 200.0 0.939 1.304 1.626 1.829 1.979 2.354 2.586 2.763 2.918 3.065
130.0 200.0 0.997 1.391 1.741 1.966 2.133 2.562 2.835 3.045 3.228 3.399
140.0 200.0 1.060 1. 482 1.864 2.110 2.296 2.781 3.095 3.340 3.551 3.746
150.0 200.0 1.127 1.580 1.994 2.264 2.469 3.013 3.370 3.650 3.891 4.111
160.0 200.0 1.198 1.685 2,133 2.429 2.654 3.259 3.662 3.979 4.250 4.495
170.0 200.0 1.275 1.798 2.283 2.605 2.852 3.522 3.973 4.328 4.631 4.903
180.0 200.0 1.358 1.921 2.445 2.796 3.066 3.805 4.306 4.701 5.037 . 5.337

190.0 200.0 1.449 2.053 2.621 3.002 3.297 4.110 4.664 5.102 5.473 5.802
200.0 200.0 1.547 2.198 2.812 3.227 3.549 4.440 5.051 5.534 5.942 6.302
210.0 200.0 1.656 2.357 3.022 3.473 3.825 4.801 5.472 6.003 6.450 6,842
220.0 200.0 1.776 2.533 3.254 3.745 4.129 5.197 5.933 6.514 7.003 7.429

230.0 200.0 1.911 2.730 3.514 4.048 4.467 5.635 6.441 7.076 7.608 8.071
240.0 200.0 2.063 2.953 3. 806 4.390 4.847 6.125 7.006 7.699 8.278 8.778
250.0 200.0 2.237 3.208 4.141 4.780 5.281 6.680 7.643 8.1398 9.026 9.566
260.0 200.0 2.441 3.504 4,529 5.231 5.782 7.316 8.370 9.192 9.873 10.454
270.0 200.0 2.682 3.856 4.988 5.764 6.372 8.061 9.215 10.110 10.847 11.472
280.0 200.0 2.976 4.283 5.545 6.408 7.084 8.953 10.219 11.196 11.993 12.665

290.0 200.0 3.344 4.817 6.239 7.209 7.9617 10.051 11.449 12.517 13.380 14.101
300.0 200.0 3.820 5.508 7.134 8.241 9.102 11.452 13.008 14.183 15.121 15.895

10T



P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

m=0.1
wmol/kg

0.368
0.423
0.469
0.490
0.511
0.551
0.591
0.632
0.673
0.715
0.760
0. 806
0.854
0.905
0.959
1.016
1.076
1. 140
1. 207
1.280
1.357
1. 440
1.530
1.627
1.733
1.849
1.978
2.121
2.284
2.470
2.688
2.948

m=0.25
mol/kg

0.412
0.511
0.590
0.625
0.659
0.723
0.786
0.847
0.910
0.974
1.039
1.108
1.180
1.255
1.334
1.417
1.506
1.599
1.699
1.806
1.920
2.043
2.175
2.318
2.474
2.645
2.835
3.046
3.285
3.560
3.880
4.261

m=0.5

mol/kg

0.370
0.524
0.643
0.695
0.744
0.836
0.924
1.010
1.096
1.183
1.272
1.364
1.460
1.561
1.666
1.777
1.895
2.020
2.153
2.295
2.447
2.610
2.786
2.977
3. 184
3.412
3.664
3.944
4.261
4.624
5.047
5.549

Table A-12 (cont’d).

m=0.75
wol/kg

0.289
0.487
0.638
0.704
0.766
0.881
0.989
1.093
1.197
1.302
1.409
1.519
1.633
1.752
1.878
2.009
2,149
2.296
2.453
2.621
2.801
2.993
3.201
3.426
3.671
3. 940
4,236
4.567
4.939
5.365
5.860
6.447

w=1.0
mol/kg

0.195
0.431
0.610
0.688
0.761
0.895
i.021
1.142
1.262
1.382
1.503
1.629
1.758
1.893
2.034
2.183
2. 340
2.507
2.684
2.873
3.075
3.292
3.526
3.779
4.055
4.356
4.689
5.060
5.477
5.953
6.505
7.159

m=2.0
mol/kg

-0.202
0.152
0.421
0.538
0.646
0.845
1.028
1.202
1.373
1.541
1.710
1.883
2.060
2.243
2.434
2.635
2.846
3.069
3.307
3.559
3.829
4.119
4.431
4.768
5.134
5.534
5.974
6.462
7.008
7.629
8.344
9.184

m=3.0
mol/kg

-0.571
-0.131
0.207
0.354
0.491
0.741
0.971
1.189
1.401
1.608
1.814
2.023
2.236
2,457
2.686
2.925
3.177
3.442
3.724
4.024
4. 345
4.688
5.057
5.456
5.888
6.359
6.876
7.448
8.086
8.807
9.634
10. 600

m=4.0
mol/kg

~0.887
-0.384
0.009
0.181
0.341
0.635
0.906
1.160
1.409
1.648
1.886
2.125
2.369
2.619
2.879
3.150
3.434
3.734
4.052
4.390
4,751
5.137
5.553
6.000
6.486
7.014
7.592
8.230
8.940
9.739
10. 651
11.712

m=5.0
mol/kg

-1.142
-0.595
~0.159
0.033
0.213
0.545
0.850
1.138
1.418
1.686
1.951
2.216
2.485
2.761
3.047
3.344
3.655
3.983
4,331
4.700
5.094
5.516
5.969
6.458
6.987
7.562
8.190
8.882
9.650
10.512
11.492
12.627

w=6.0
mol/kg

-1.331
-0.758
~0.290
-0.081
0.115
0.480
0.815
1.132
1.441
1.733
2.021
2.309
2.600
2.897
3. 204
3.523
3.857
4.209
4.581
4.976
5.398
5.849
6.334
6.856
7.421
8.035
8.705
9.442
10.258
11.171
12.205
13.398

,
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
950.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

n=0.1
mol/kg

0. 369
0.421
0. 464
0.485
0. 504
0.543
0.581
0.619
0.658
0.698
0.740
0.783
0.828
0.875
0.925
0.977
1.032
1.089
1.150
1.214
1.282
1.353
1.429
1.510
1.597
1.689
1.788
1.896
2.013
2.141
2.284

2.445

me=0.25
mol/kg

0.421
0.513
0.587
0.620
0.652
0.713
0.771
0.830
0.888
0.948
1.010
1.074
1. 141
1.211
1.283
1.360
1.441
1.525
1.615
1.709
1. 809
1.916
2.028
2,148
2.277
2.414
2.563
2.723
2.898
3.091
3.305

3.546

n=0.5
mol/kg

0. 394
0.535
0.645
0.693
0.739
0.826
0.908
0.989
1.069
1.150
1.234
1.320
1.409
1.502
1.599
1.702
1.809
1.922
2,042
2.168
2,302
2.444
2.595
2.757
2.930
3.115
3.315
3.532
3.769
4.030
4.320
4,647

Table A-12 (cont’d).

m-o- 75
mol/kg

0.328
0.507
0.646
0.707
0.764
0.871
0.972
1.070
1.167
1.265
1.365
1.467
1.573
1.684
1.799
1.920
2,048
2.182
2.323
2.473
2.632
2,801
2.981
3.173
3.379
3.600
3.839
4.098
4.381
4.692
5.039
5.431

m=1.0
mol/kg

0. 249
0.461
0.625
0.696
0.763
0.888
1.005
1.118
1.229
1.341
1.454
1.571
1.691
1.816
1.947
2.083
2.227
2.379
2,539
2.708
2.888
3.079
3.283
3.501
3.734
3.985
4.255
4.550
4.871
5.226
5.620
6.066

m=2.0
mol/kg

~0.096
0.216

0.458

0. 564
0.663
0.846
1.016
1.177
1.335
1.491
1.649
1.809
1.973
2.143
2.320
2.504
2,698
2.903
3.119
3.348
3.591
3.850
4.127
4.423
4.740
5.082
5.452
5.855
6.295
6.781
7.322
7.933

ln-3-0
mol/kg

-0.422
~0.039
0.263
0. 396
0.520
0.750
0.962
1.164
1.360
1.552
1.744
1.938
2.136
2,340
2.551
2.772
3.004
3.248
3.506
3.780
4.070
4.380
4.711
5.066
5.448
5.859
6.304
6.788
7.318
7.904
8.556
9.293

m=4.0
mol/kg

-0.707
-0.272
0.078
0.233
0.379
0.649
0.899
1.135
1.366
1.588
1.809
2,031
2.257
2.489
2.729
2.979
3.241
3.517
3.808
4.117
4. 446
4.797
5.173
5.575
6.008
6.476
6.982
7.534
8.138
8.805
9.548
10. 388

m=5.0
mol/kg

-0.943
-0.471
-0.082
0.092
0.256
0.562
0.845
1.112
1.375
1.623
1.869
2.115
2.364
2.619
2.882
3.156
3.443
3.745
4.064
4.402
4.762
54147
5.559
6.001
6.477
6.991
7.549
8.157
8.823
9.558
10.378
11.302

m=6.0
mol/kg

-1.125
-0.630
=-0.211
-0.021
0.159
0.496
0.809
1.104
1.396
1.667
1.935
2.201
2.470
2.744
3.027
3.320
3.627
3.950
4.291
4.654
5.040
5.452
5.894
6.369
6.881
7.434
8.034
8.689
9.407
10.199
11.083
12.079
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Table A-12 (cont’d).

P m=0.1 m=0.25 o=0.5 m=0.75 me=1.0 m=2.0 n=3.0 m=4.0 m=5.0 m=6.0
bars mol/kg mwol/kg wol/kg mol/kg mol/kg mol/kg wmol/kg wol/kg mol/kg  mol/kg

800.0 0.370 0.429 0.415 0.363 0.296 ~0.002 -0.293 -0.554 -0.778 -0.960
800.0 0.419 0.515 0.545 0.526 0.488 0.274 0.042 =0.175 ~0.366 =0.525
800.0 0. 460 0.584 0. 647 0.654 0.638 0.492 0.313 0.139 -0.016 ~0.145
800.0 0.480 0.616 0.692 0.710 0.704 0.589 0.434 0.280 0.143 0.029
800.0 0.498 0.646 0.735 0.764 0.766 0. 680 0.548 0.414 0. 294 0.196
800.0 0.535 0.703 0.816 0.863 0.882 0.848 0.759 0.663 0.577 0.510
800.0 0.571 0.759 0.894 0.958 0.991 1.005 0.956 0.895 0.841 0.803
800.0 0. 607 0.814 0.969 1.049 1.096 1.155 1.142 1.114 1.090 1.080
800.0 0.644 0.869 1.044 1.139 1.199 1.300 1.323 1.328 1.334 1.354
800.0 0.682 0.925 1.121 1.231 1.304 1.446 1.502 1.535 1.566 1.608
800.0 0.722 0.984 1.199 1.325 1.410 1.593 1.681 1. 740 1.795 1.857
800.0 0.762 1.044 1.280 1.421 1.519 1.743 1.862 1.947 2.024 2.105
800.0 0. 805 1.106 1.363 1.520 1.632 1. 896 2,046 2.158 2.256 2,355
800.0 0.849 1.171 1.450 1.623 1.248 2.054 2.236 2.373 2.493 2,609
800.0 0.895 1.239 1.541 1.730 1.869 2.219 2,433 2.597 2.738 2.871
800.0 0.943 1.310 1.635 1.842 1.996 2.390 2.639 2.829 2.992 3.142
800.0 0.993 1.384 1.734 1.960 2.129 2,570 2.853 3.072 3.257 3.426
800.0 1.046 1. 461 1.838 2.083 2.268 2.759 3.079 3.327 3.536 3.724
800.0 1.101 1.543 1.946 2,212 2.414 2.958 3.318 3.597 3.831 4.039
800.0 1. 158 1.628 2.060 2.348 2.568 3.168 3.570 3.882 4.144 4.373
800.0 1.219 1.717 2.180 2.491 2.731 3.390 3.837 4.186 4.476 4.729
800.0 1.282 1.810 2.307 2,642 2.902 3.625 4,121 4.508 4.831 5.109
800.0 1. 347 1.909 2,440 2.801 3.083 3.875 4.423 4.853 5.210 5.517
800.0 1.417 2.012 2.580 2.969 3.275 4. 141 4.745 5.222 5.617 5.954
800.0 1. 489 2.121 2.728 3.147 3.479 4.424 5.090 5.617 6.054 6.426
800.0 1.565 2.235 2,884 3.336 3.695 4.727 5.460 6.042 6.526 6.935
800.0 i.645 2.357 3. 050 3.536 3.925 5.051 5.859 6.502 7.036 7.489
800.0 1.730 2. 485 3.227 3.750 4.171 5.401 6.290 7.001 7.592 8.092
800.0 1.819 2.621 3.416 3.980 4.436 5.780 6.759 7.545 8.201 8.755
800.0 1.914 2.766 3.618 4.227 4.723 6.193 7.273 8.145 8.873 9.489
800.0 2.015 2.923 3.838 4.497 5.035 6.648 7.843 8.812 9.624 10.310
800.0 2.124 3.092 4.077 4.792 5.381 8.484 9.566 10.473 11,242

7.156

%01



P

bars

1000.0
1000.0
1000.0
1000. 0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000. 0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

m=0.1

wol/kg

0.371
0.417
0.457
0.475
0.493
0.528
0.562
0.597
0.632
0.668
0. 705
0.744
0.784
0.825
0.868
0.913
0.960
1.008
1.059
1.111
1.165
1.221
1.280
1.340
1.403
1.467
1.534
1.603
1.674
1.748
1.825
1.905

m=0. 25
mol/kg

0.437
0.517
0.582
0.612
0.640
0.694

0.747°

0.799
0.851
0.905
0.960
1.017
1.076
1.137
1. 200
1.266
1.335
1.406
1.481
1.558
1.639
1.723
1.810
1.901
1.996
2.094
2.196
2.303
2.414
2.531
2.653
2.783

w=0.5

mol/kg

0.435
0.554
0.649
0.692
0.732
0. 808
0.881
0.952
1.022
1.094
1.168
1.244
1.323
1.404
1.489
1.577
1.669
1.765
1.865
1.969
2.078
2.192
2.311
2.436
2.566
2.702
2.845
2.995
3.153
3.320
3.498
3.689

Table A-12 (cont’d).

u=0.75
mol/kg

0. 394
0.543
0.661
0.714
0.763
0.856
0.945
1.030
1.114
1.201
1.289
1.379
1.473
1.569
1.670
1.774
1.884
1.998
2.117
2.242
2.372
2.509
2.652
2.803
2.961
3.127
3.301
3.486
3.681
3.890
4. 114
4.359

m=1.0
mol/kg

0.339
0.513
0.650
0.711
0.769
0.877
0.978
1.076
1.172
1.271
1.371
1.473
1.579
1.689
1.802
1.921
2.044
2.173
2.309
2.451
2.599
2.756
2,920
3.092
3.274
3. 466
3.668
3.883
4,112
4.358
4.624
4.916

n=2.0
mol/kg

0.081
0.326
0.523
0.612
0.695
0.851
0.996
1.135
1.269
1.406
1.544
1.685
1.829
1.978
2.132
2.293
2.461
2.637
2.822
3.017
3.222
3.439
3.669
3.912
4.170
4.445
4.739
5.054
5.394
5.764
6.172
6.629

m"3-0
mol/kg

~0.182
0.114
0.358
0.469
0.573
0.769
0.951
1.123
1.290
1.458
1.626
1.796
1.970
2.148
2.333
2.525
2.726
2.938
3.160
3.395
3.643
3.906
4.186
4.484
4. 802
5.143
5.509
5.905
6.335
6. 808
7.334
7.930

m=4.0
mol/kg

~-0.426
-0.091
0.193
0.323
0.446
0.677
0.892
1.096
1.293
1.488
1.681
1.876
2.073
2.276
2.485
2.703
2.930
3.169
3.421
3.687
3.970
4.270
4.590
4.933
5.300
5.695
6.121
6.584
7.091
7.652
8.279
8.995

m=5.0
mol/kg

~0.645
-0.279
0.041
0.188
0.328
0.592
0.838
1.071
1.299
1.517
1.732
1.948
2.165
2.388
2.617
2.854
3.102
3.363
3.638
3.930
4.240
4.570
4.923
5.302
5.709
6.148
6.625
7.145
7.7117
8.351
9.066
9. 884

w=6.0
mol/kg

-0.834

=-0.442

-0. 091
0.072
0.228
0.523
0.799
1.059
1.317
1.556
1.791
2.024
2.259
2,497
2.741
2.995
3.259
3.537
3.830
4.141
4.472
4.826
5.205
5.612
6.052
6.528
7.046
7.613
8.238
8.935
9.723

10.629
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0.0
10.0
20.0
25.0
30' o
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
-130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

® o o 8 o o s & »

NN r= st g e
WO MR O SN ONE WA N P oo ot b pod bt o g v e Pt Pt ot
.

NSO, LMNNOOVUNOOONOS,sFDOODOOOOODODOO O

w W
&

46.9
55.0
64.1
74.4
85.8

m=0.1
mol/kg

0.005
0.065
0.114
0.135
0.156
0.195
0.23)
0.271
0. 308
0. 347
0.388
0.430
0.475
0.522
0.573
0.627
0.686
0.750
0.819
0.896
0.981
1.075
1.182
1.303
1.442
1.603
1.794
2.023
2.302
2.651
3.098
3.689

Table A-13.

w=0.25
mol/kg

-0.108
0.008
0.096
0.135
0.170
0.236
0.298
0. 358
0.417
0.477
0.539
0.603
0.670
0.741
0.816
0.897
0.983
1.077
1.180
1.293
1.417
1.556
1.711
1.888
2.091
2.326
2.603
2.935
3. 341
3. 847
4.494
5.349

The Exceass Enthalpy aof NaCl(aq), Divided by RT.

w=0.5
mol/kg

-0.304
~0.113
0.028
0.087
0.142
0.242
0.333
0.420
0.504
0.588
0.673
0.761
0.852
0.948
1.049
1.157
1.273
1.398
1.534
1.683
1.848
2.030
2,235
2,466
2.731
3.038
3. 399
3.831
4.357
5.012
5,850
6.956

m=0.75
mol/kg

-0.491
-0.237
-0‘052
0.025
0.096
0.224
0. 340
0.448
0.552
0.655
0.759
0. 865
0.975
1.090
1.210
1.338
1.475
1.623
1.783
1.958
2,151
2.364
2.602
2,872
3.180
3.536
3.953
4.452
5.058
5.813
6.777
8.048

m=1.0
mol/kg

-0.669
-0.359
-0.134
-0.041
0.045
0.198
0.335
0.463
0.584
0.704
0.824
0.946
1.071
1.201
1.338
1.483
1.637
1. 804
1.983
2.179
2.394
2.632
2.897
3.197
3.538
3.932
4.393
4.943
5.611
6. 440
7.500
8.894

m=2.0
mol/kg

-1.292
~0.798
~0.442
-0.294
-0.161
0.077
0.286
0.478
0.656
0.830
1.002
1.173
1.348
1.527
1.713
1.908
2.115
2.335
2.572
2.828
3.108
3.415
3.756
4.138
4.570
5.066
5.643
6. 326
7.152
8.174
9.473
11.178

m=3.0
mol/kg

-10789
-1.155
-0.696
-0.505
-0.333
~0.027
0.240
0.484
0.707
0.925
1.137
1.347
1.559
1.775
1.998
2.231
2.476
2.736
3.014
3.313
3.638
3.993
4.385
4.821
5.313
5.874
6.523
7.289
8.210
9. 344
10.781
12.663

n=4.0
mol/kg

~2.169
-1.429
~0.888
~0.662
-00“58
-0.096
0.220
0. 506
0.767
1.020
1.266
1.508
1.751
1.998
2.251
2.514
2.789
3.080
3.390
3.723
4.082
4.474
4.904
5.382
3.917
6.525
7.227
8.049
9.034
10. 243
11.771
13.768

m=5.0
mol/kg

-2.434
-1.618
-1.014
-0.761

-=0.531

-0.124
0.233
0.554
0. 845
1.129
1.403
1.672
1.940
2,212
2,490
2,117
3.077
3.394
3.730
4.089
4.477
4.897
5.358
5.868
6.437
7.081
7.820
8.684
9.715

10.976

12.566

14.640

n=6.0
mol/kg

-2.586
~1.723
~-1.074
-0.800

-0.551 .

-0.107
0.282
0.633
0.948
1.256
1.553
1.845
2.134
2.426
2.724
3.032
3.353
3.690
4.047
4.428
4.838
5.282
5.767
6.302
6.897
7.568
8.336
9.231
10. 294
11.592
13.223
15.348

901



P

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

a=0.1
mol/kg

0.010
0.067
0.113
0.133
0.152
0.189
0.225
0.260
0.296
0.332
0.370
0.409
0. 449
0.492
0.538
0.587
0.639
0. 695
0.755
0.821
0.893
0.971
1.059
1.156
1.266
1.392
1.539
1.711
1.919
2.176
2.502
2.930

w=0.25
mol/kg

-0.090
0.018
0. 100
0.135
0.169
0.231
0.288
0. 344
0.400
0.456
0.513
0.572
0.633
0.697
0.765
0.838
0.915
0.997
1.087
1.184
1.289
1.405
1.533
1.677
1.838
2.023
2.237
2.489
2.792
3.165
3.638
4.259

w=0.5
mol/kg

~0.264
-0.090
0.040
0.095
0.146
0.238
0.323
0. 404
0.482
0. 561
0.639
0.720
0.804
0.891
0.983
1.080
1.183
1.294
1.413
1.541
1.682
1.836
2.006
2.195
2.408
2.651
2.932
3,261
3.657
4.142
4.756
5.561

Table A-13 (cont’d).

m=0.75
mol/kg

-0.429
-0.200
-0.031
0.040
0.106
0.224
0.331
0.432
0.529
0.625
0.721
0.818
0.919
1.023
1.133
1.248
1.371
1.502
1.642
1.794
1.960
2.141
2. 340
2.562
2.812
3.095
3.422
3.805
4.263
4.825
5.533
6.460

m=1.0
mol/kg

-0.586
-0.308
-0.104
~0.018
0.060
0. 201
0.328
0. 447
0.560
0.671
0.782
0. 894
1.009
1.128
1.252
1.383
1.521
1.669
1.827
1.998
2.184
2. 1387
2.610
2.859
3.137
3.452
3.816
4. 240
4.7417
5.367
6.147
7.166

n=2.0
mol/kg

-1.130
-0.696
-0.377
-0.243
-0.122
0.095
0.288
0.464
0.631
0.792
0.950
1.108
1.268
1.432
1.602
1.780
1.967
2.165
2.376
2.603
2.849
3. 116
3.408
3.731
4.091
4.496
4.960
5.498
6.135
6.908
7.873
9.126

n=3.0
mol/kg

~1.561
-1.009
-0.601
-0.430
-0.274
0.004
0. 250
0.474
0.684
0.884
1.080
1.274
1.468
1.667
1.871
2,083
2. 306
2.541
2.791
3.059
3.347
3.660
4.001
4.376
4.792
5.258
5.788
6.400
7.119
7.987
9.064
10.452

w=4.0
mol/kg

-1.887
~1.248
-0.770
-0.568
-0. 383
~0.055
0.236
0.500
0.746
0.979
1.206
1.429
1.652
1.878
2.110
2.351
2.602
2.866
3.147
3. 447
3.768
4.116
4.495
4.910
5.369
5.882
6.462
7.127
7.906

8.839 .

9.992
11.470

m=5.0
mol/kg

=-2.112
-1.412
-0.880
-0.653
-0.446
-0.075
0.253
0.550
0.827
1.088
1.340
1.588
1.834
2.083
2.338
2,601
2,875
3.163
3.469
3.794
4.143
4.520
4.929
5.376
5.869
6.418
7.037
7.743
8.566
9.548
10.753
12.292

u=6.0
mol/kg

~2.237
-1.500
-0.929
-0.684
~0.459
-0.054
0. 304
0.629
0.931
1.215
1.489
1.756
2.022
2.290
2.563
2.844
3.137
3.445
3.770
4.116
4.487
4.887
5.321
5.794
6.314
6.892
7.541
8.279
9.136
10.153
11.396
12.976
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.90
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

a~0.1
mol/kg

0.015
0.069
0.112
0.131
0.149
0.184
0.218
0.251
0.285
0.318
0.353
0. 389
0.427
0.466
0.508
0.552
0.598
0.647
0.700
0. 756
0.816
0. 881
0.952
1.029
1.113
1.206
1.311
1.428
1.563
1.719
1. 905
2.129

m=0.25
mol/kg

-0.073
0.027
0.103
0.137
0.168
0.226
0.280
0.332
0. 384
0.436
0.489
0.544
0.600
0.659
0.721
0.786
0.855
0.928
1.005
1.089
1.178
1.274
1.379
1.493
1.618
1.756
1.910
2.084
2.282
2.513
2.785
3.115

a=0.5
wmol/kg

-0.226
-0.067
0.052
0.102
0.150
0.236
0.315
0. 390
0.463
0.536
0.609
0.684
0.760
0. 840
0.924
1.011
1.104
1.202
1. 306
1.418
1.537
1.666
1. 806
1.958
2.125
2,309
2.514
2,745
3.009
3.314
3.674
4.108

Table A-13 (cont’d).

III"O. 75
mol/kg

-0.372
-0.165
-0.011
0. 055
0.115
0.225
0.324
0.417
0.508
0. 596
0.685
0.776
0.868
0.964
1.063
1.168
1.278
1.394
1.518
1.651
1.793
1. 945
2.111
2.291
2.488
2.705
2.947
3.220
3.529
3.888
4. 309
4.816

m=1.0
mol/kg

~0.509
-0.260
-0.075
0.004
0.076
0.206
0.323
0.433
0.538
0.641
0.743
0.847
0.952
1.061
1.175
1.293
1.418
1.550
1.690
1.839
2.000
2.172
2.359
2.562
2.784
3.028
3.300
3. 605
3.952
4.353
4.823
5.387

m=2.0
wol/kg

-0.983
-0.601
-0.316
~0.195
-0.085
0.113
0.290
0.453
0.608
0.757
0.903
1.048
1.196
1. 346
1.502
1.663
1.833
2,011
2.201
2.402
2.617
2.849
3.099
3.369
3.665

3.990

4.349
4.751
5.205
5.726
6.333
7.055

w=3.0
wol/kg

-1.356
-0.877
-0.514
-0. 360
-0.219
0.035
0.260
0.467
0.662
0.846
1.027
1.205
1.385
1.567
1.754
1.948
2.151
2. 364
2.589
2.829
3.085
3.359
3.655
3.976
4.325
4.7107
5.129
5.599
6.129
6.732
7.433
8.261

w=4.0
mol/kg

~1.637
-1.086
~0.663
-0.481
-0.315
-0.015
0.252
0.495
0.725
0. 940
1.149
1.354
1.559
1.7617
1.980
2.199
2.428
2.669
2.923
3.193
3.481
3.790
4.122
4.482
4.873
5. 301
5.773
6.296
6.884
7.551
8. 322
9.228

n=5.0
wol/kg

-10830
-1.229
-0.759
-0.556
-0.368
-0.030
0.272
0.547
0. 807
1.048
1.280
1.507
1.734
1.962
2.195
2,436
2.686
2.948
3.225
3.520
3.834
4.170
4.532
4.924
5.350
5.815
6.326
6.893
7.527
8.246
9.071
10.037

w=6.0
mol/kg

-1.937
~1.306
-0.802
-0.581
-0.377
-0.006
0.324
0.626
0.912
1.174
1.426
1.672
1.915

. 2,160

2,409
2,666
2,933
3.213
3.508
3.822
4.157
4.516
4.902
5.320
5.773
6.269
6.813
7.415
8.087
8.845
9.714
10.727
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70. o
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

o=0.1
mol/kg

0.020
0.071
0.111
0.130
0.147
0.180
0.212
0.243
0.274
0. 306
0.339
0.372
0. 407
0.444
0.482
0.521
0.563
0.607
0.653
0.702
0.754
0. 809
0. 868
0.930
0.997
1.069
1.147
1.232
1.325
1.429
1. 545
1.677

m=0.25
mol/kg

-0.057
0.035
0.107
0.138
0.167
0.221
0.272
0.322
0.370
0.419
0. 468
0.519
0.571
0.625
0.682
0.741
0. 803
0. 868
0.937
1.010
1.087
1.169
1.257
1.350
1.450
1.558
1.675
1.803
1.943
2.099
2.274
2.473

n=0.5
mol/kg

=0.192

-0.047
0.063
0.110
0.154
0.234
0. 308
0.378
0.446
0.513
0.582
0.651
0.722
0.796
0.872
0.952
1.035
1.123
1.216
1.314
1.418
1.529
1.647
1.774
1.909
2.056
2.215
2.388
2.579
2.791
3.029
3. 300

Table A-13 (cont’d).

n=0.75
mol/kg

-0.320
~-0.132
0.009
0.069
0.125
0.226
0.318
0.405
0.488
0.571
0.654
0.738
0.823
0.911
1.003
1.098
1.198
1.303
1.413
1.530
1.655
1.787
1.928
2.079
2,241
2.417
2.607
2.814
3.043
3.297
3.583
3.908

m=1.0
wmol/kg

-0.439
-0.216
-0.047
0.024
0.090
0.210
0.319
0.421
0.518
0.613
0.708
0.804
0.902
1.003
1.107
1.215
1.328
1. 447
1.573
1.706
1.847
1.997
2.157
2.329
2.514
2.713
2.929
3.166
3.426
3.716
4.041
4.412

a=2.0
mol/kg

-0.851
-0.515
=-0.260
-0.151
~0.050
0.132
0.294
0.445
0.587
0.724
0.859
0.994
1.130
1.269
1.413
1.561
1.716
1.878
2.050
2.231
2,423
2.629
2. 848
3.083
3.336
3.610
3.907
4.233
4. 591
4.989
5.438
5.949

a=3.0
mol/kg

-1.175
-0.757
-0.435
~0.296
"0. 168
0.064
0.271
0.461
0. 641
0.812
0.978
1.143
1.309
1.477
1.649
1.828
2.014
2.208
2,414
2.631
2.862
3.108
3.371
3.654
3.959
4.289
4.648
5.041
5.474
5.955
6. 496
7.113

mn=4.0
mol/kg

-1.420
~0.942
-0.566
=0.403
-0.252
0.022
0.268
0.492
0. 705
0.903
1.096
1.286
1.475
1.667
1.862
2.064
2.274
2.495
2.727
2,972
3.234
3.513
3.811
4.133
4.479
4.855
5.264
5.711
6.205
6.754
7.371
8.074

n=5.0
mol/kg

~1.590
-1.070
-0.652
-00 468
~0.298
0.012
0.291
0. 545
0.787
1.010
1.224
1.434
1.642
1.853
2.067
2,287
2.517
2,757
3.010
3.278
3.564
3.870
4.197
4.550
4.931
5. 344
5.794
6.287
6.832
7.437
8.117
8.893

m-600
mol/kg

-1.687
-lo l“l
-0.691
~0.491
"0. 304
0.037
0. 344
0.625
0.893
1.135
1.368
1.594
1.818
2,042
2.271
2.506
2.750
3.005
3.275
3.561
3.866
4.192
4.543
4.921
5.330
5.774
6.259
6.790
7.376
8.028
8.762
9.597
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P

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

'-0- 1
mol/kg

0.025
0.073
0.111
0.128
0.145
0.176
0.206
0.236
0.265
0. 295
0. 326
0.357
0.390
0.424
0.459
0.495
0.533
0.573
0.614
0.657
0.703
0.750
0. 800
0.852
0.907
0.965
1.026
1.090
1.158
1.231
1.310
1.395

m=0.25
mol/kg

~0.042
0.044
0.110
0.139
0.167
0.218
0. 266
0.312
0.357
0.403
0.449
0.497
0. 545
0.596
0.648
0.702
0.759
0.818
0. 880
0.944
1.012
1.083
1.158
1.237
1.320
1.408
1.501
1.600
1.705
1.819
1.941
2.075

o=0.5
mol/kg

~0.160
~0.028
0.074
0.117
0.158
0.233
0.302
0.367
0.430
0.493
0.557
0.622
0.688
0.756
0.827
0.900
0.977
1.056
1.140
1.228
1.320
1.417
1.519
1.627
1.742
1.863
1.992
2.129
2.277
2.436
2.611
2.803

Table A-13 (cont’d).

a=0.75
mol/kg

-0.272
<0.102
0.027
0.083
0.134
0.228
0.314
0.394
0.471
0.549
0.626
0.704
0.783
0. 865
0.950
1.037
1.129
1.224
1.324
1.430
1.540
1.657
1.780
1.911
2,049
2.196
2.353
2.521
2.702
2.898
3. 114
3.353

m-l.O
mol/kg

-0.376
-0.175
~0.022
0.044
0.105
0.216
0.316
0.410
0.500
0.589
0.677
0.767
0.858
0.951
1.047
1.147
1.251
1. 360
1.474
1.594
1.720
1.853
1.994
2,144
2.302
2,472
2.652
2.847
3.057
3.286
3.537
3.818

m=2.0
mol/kg

-0.734
~0.437
-0.208
~0.109

~0.017

0.150
0.299
0.438
0.568
0.695
-0.821
0.947
1.073
1.202
1.335
1.472
1.615
1.764
1.921
2.087
2.261
2.446
2.643
2.853
3.076
3.316
3.574
3.854

4.158

4.492
4.864
5.282

w=3.0
mol/kg

-1.015
-0.651
-0.362
-0.237
-0.120
0.092
0.283
0.458
0.622
0.781
0.936
1.089
1.243
1.399
1.559
1.724
1.895
2.075
2,264
2.463
2.674
2.898
3.137
3.393
3.667
3.962
4.281
4.628
5.007
5.427
5.895
6.428

a=4.0
mol/kg

~1.232
-0.816
-0.480
-0.331
-0.194
0.058
0.284
0.491
0.687
0.871
1.050
1.226
1.402
1.579
1.760
1.947
2. 141
2. 344
2.558
2,784
3.024
3.279
3.553
3.845
4.161
4.501
4.870
5.273
5.715
6.207
6.758
7.387

n=5.0
mol/kg

-1.387
~0.933
-0.558
-0.390
-0.234
0.052
0.310
0.546
0.770
0.976
1.175
1.370
1.563
1.757
1.955
2,159
2.370
2.591
2.825
3.072
3.334
3.615
3.915
4.238
4.587
4.964
5.375
5.825
6.321
6.873
7.495
8.207

m=6.0
mol/kg

-1.482
-1.002
~0.595
-0.412
~0.239
0.077
0.363
0.625
0.875
1.101
1.316
1.526
1.732
1.940
2.150
2. 366
2.591
2.825
3.073
3.3236
3.616
3.916
4.238
4.585
4.961
5.369
5.814
6.303
6.844
7.447
8.129
8.911
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Table A-13 (cont’d).

T P a=0.1 2=0.25 @=0.5 ®=0.75 @=l1.0 m=2.0 @=3.0 w~4.0 @=5.0 @=6.0
°c bars mol/kg wmol/kg mol/kg mol/kg wmol/kg wmol/kg mol/kg mol/kg mol/kg mol/kg

0.0 1000.0 0.030 -0.028 -0.131 -0.228 -0.319 -0.629 -0.876 -1.071  -1.219 -1.320
10.0  1000.0 0.075 0.052 -0.009 -0.074 -0.137  -0.366 ~0.555 -0.705 -0.816 -0.888
20.0 1000.0 0.111 0.114 0.084 0.045 0.003 -0.159 -0.296 -0.401 -0.474 -0.513
25.0 1000.0 0.127 0.141 0.125 0.096 0.063 ~0.069 -0.181 -0.266 -0.320 -0.343
30.0 1000.0 0.143 0.167 0.163 0.144 0.119 0.015 -0.075 -0.139 -0.176 -0.182
40.0  1000.0 0.173 0.215 0.233 0.231 0.222 . 0.168 0.120 0.092 0.089 0.114
50.0 1000.0 0.201 0. 260 0.297 0.311 0.315 0. 306 0.295 0. 301 0.329 0.382
60.0 1000.0 0.229 0. 304 0. 358 0. 385 0. 402 0.433 0.457 0.493 0.548 0.627
70.0  1000.0 0. 257 0. 346 0.416 0.456 0.484 0.552 0. 607 0.672 0.1756 0.862
80.0 1000.0 0.285 0. 389 0.476 0.529 0.567 0.671 0.755 0.845 0. 949 1.073
90.0 1000.0 0.314 0.433 0.536 0.601 ~ 0.651 0.789 0.900 1.012 1.135 1.275

100.0  1000.0 0. 344 0.477 0.597 0.674 0.734 - 0.906 1.043 1.177 1.317 1.471
110.0  1000.0 0.375 0.523 0.659 0. 749 0.820 1.025 1.187 1.341 1.498 1.664
120.0 1000.0 0.406 0.570 0.722 0.825 0.907 1.146 1.333 1.507 1.679 1.857
130.0 1000.0 0.439 0.618 0.788 0.904 0.997 1.270 1.483 1.676 1.864 2.052
140.0 1000.0 0.472 0.669 0.856 0.986 1.089 1.398 1.637 1.851 2.05) 2.253
150.0 1000.0 0.507 0.721 0.926 1.070 1.186 1.531 1.797 2.032 2.250 2.461
160.0 1000.0 0.543 0.775 1. 000 1.158 1.286 1.669 1.964 2,221 2.456 2.679
170.0  1000.0 0.581 0.831 1.076 1.250 1.391 1.815 2,140 2,420 2.673 2.908
180.0 1000.0 0.620 0.889 1.156 1. 346 1.501 1.967 2.325 2.630 2.902 3.151
190.0  1000.0 0.660 0. 950 1.239 1. 446 1.615 2.128 2.520 2.853 3. 146 3.411
200.0 1000.0 0.702 1.013 1.325 1.551 1.736 2,298 2.728 3.090 3. 406 3.689
210.0  1000.0 0. 745 1.078 1.416 1.661 1.862 2.478 2.948 3.343 3.685 3.988
220.0 1000.0 0.790 1.147 1.510 1.776 1.995 2.668 3.183 3.614 3.985 4.310
230.0 1000.0 0.836 1.217 1.609 1.897 2,136 2.871 3.435 3.905 4.309 4.660
240.0 1000.0 0.883 1.291 1.713 2.024 2,284 3.087 3.705 4.220 4,661 5.040
250.0 1000.0 0.933 1.368 1.821 2.159 2,441 3.319 3.997 4,562 5.044 5.457
260.0  1000.0 0.984 1.448 1.935 2.301 2.608 3.569 4.314 4.936 5.464 5.916
270.0 1000.0 1.036 1.531 2.056 2.452 2.787 3.840 4.662 5.347 5.930 6.427
280.0 1000.0 1.091 1.619 2.185 2.615 2.980 4.137 5.046 5. 806 6.452 7.002
290.0 1000.0 1. 148 1.711 2. 322 2.791 3.191 4.468 5.478 6.325 7.046 7.658
300.0 1000.0 1.207  1.810 2.472 2.984 3.424 4.843 5.973 6.924 7.734 8.423
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33.4
39.7
46.9
55.0
64.1
4.4
85.8

Table A-l4.
o=0.1 w=0.25
mol/kg  mol/kg

1.93 3.69
1.57 2.81
1.42 2.43
1.39 2.33
1.38 2,27
1.40 2,22
1.45 2.26
1.52 2.3
1.62 2.46
1.74 2.62
1.89 2.81
2.05 3.04
2.24 3.31
2.45 3.61
2.69 3.96
2.97 4.36
3.29 4.82
3.66 5.36
4.09 5.98
4.59 6.71
5.19 7.59
5.91 8.63
6.79 9.91
7.89 11.49
9.26 13.47
11.02 16.02
13.32 19.35
16.40 23.79
20.63 29.90
26.59 38.51
35.28 51.06
48.42 70.06

The Excess Heat Capacity of NaCl(aq), Divided by R.

w=0.5

mol/kg

5.99
4.42
3.69
3.48
3.35
3.21
3.19
3.26
3.39
3.57
3.81
4.10
4.43
4.82
5.27
5.79
6.39
1.08

7.89

8.85

9.98
11.33
12.99
15.03
17.59
20.87
25.16
30.89
38.74
49.84
66.02
90.52

mn=0. 75
mol/kg

7.92
5.76
4.73
4.44
4.23
4.00
3.94
3.98
4.11
4.31
4.56
4.88
5.27
5.71
6.23
6.83
7.52
8.32
9.26
10.36
11.66
13.22
15.13
17.47
20.41
24.17
29.08
35.65
44.65
57.35
75.89
103.99

o=l.0
mol/kg

9.63
6.94
5.66
5.28
5.01
4.70
4.59
A. 61
4. 73
4.93
5.20
5.55
5.96
6.45
7.02
7.68
8. 44
9.33
10. 36
11.57
13.01
14.73
16.81
19.39
22.61
26.73
32.11
39.28
49.13
63.02
83.31
114.09

m=2,0
mol/kg

15.12
10.81
8.71
8.07
7.60
7.01
6.72
6.65
6.72
6.91
7.21
7.61
8.11
8.70
9.41
10.22
11.18
12.28
13.57
15.08
16.85
18.98
21.54
24,69
28.61
33.61
40.11
48.79
60.67
717.47
102.02
139.36

m=3.0
nol/kg

19.19
13.79
11.12
10.29

9.67

8.86

8.44

8.28

8.31

8.48

8.79

9.21

9.75
10. 41
11.19
12.11
13.19
14.43
15.88
17.57
19.55
21.92
24.76
28.23
32.55
38.03
45.14
54.62
67.60
85.95
112.82
153.77

n=4.0
mol/kg

22.18
16.12
13.07
12.11
11.38
10.42
9.89
9.66
9.65
9.80
10.11
10.54
11.11
11.82
12.66
13.65
14.81
16.15
17.71
19.53
21,67
24.19
27.22
30.91
35.48
41.26
48.75
58.70
72,34
91.63
119.91
163.11

m-S-O
mol/kg

24.23
17.87
14.62
13.59
12.80
11.74
11.13
10.83
10. 80
10. 94
11.24
11.68
12.27
13.00
13.89
14.94
16.16
17.58
19.23
21.15
23.39
26.04
29.20
33.03
37.77
43.74
51.46
61.71
75.75
95.61
124.78
169.43

m-6-0
mol/kg

25.39

19.08
15.81
14.76
13.95
12.83
12.17
11.83
11.80
11.92
12,21
12.66
13.26
14.02
14.94
16.03
17.31
18.79
20.51
22.50
24.82
27.56
30.82
34.75
39.59
45.69
53.54
63.97
78.24
98.44
128.15
173.72
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Table A-14 (cont’d).

T P u=0.1 w=0.25 w=0.5 w=0.75 w=1.0 n=2.0 n=3.0 a=4.0 m=5.0 m=6.0
°% bars mol/kg mol/kg wmol/kg wol/kg wmol/kg mol/kg wol/kg mol/kg mol/kg wmol/kg
0.0 200.0 1.82 3.41 5,46 7.14 8.60 13.20 16.51 18.89 20.44 21.24
10.0 200.0 1.48 2.62 4.06 5.25 6.28 9.62 12.15 14.10 15.56 16.57
20.0 200.0 1.35 2.28 3.42 4.36 5.18 7.87 9.97 11.68 13.05 14.11
25.0 200.0 1.32 2.19 3. 24 4.10 4.86 7.33 9.30 10.92 12.24 13.30
30.0 200.0 1.31 2.13 3.12 3.92 4.63 6.94 8.79 10.34 11.62 12.68
40.0 200.0 1.32 2.09 3.00 3.72 4.36 6.45 8.14 9.56 10.78 11.81
50.0 200.0 1.37 2.12 2.98 3.67 4.27 6.22 7.80 9.14 10.29 11.29
60.0 200.0 1.44 2.19 3.04 3.71 4.29 6.16 7.67 8.95 10.06 11.02
70.0 200.0 1.52 2.30 3.16 3.83 4.40 6.23 7.69 8.94 10.01 10.94
80.0 200.0 1.63 2,44 3.33 4.00 4.58 6.41 7.85 9.08 10.13 11.03
90.0 200.0 1.75 2.61 3.53 4423 4.82 6.68 8.13 9.34 10.39 11.28
100.0 200.0 1.90 2.81 3.78 4.51 5.12 7.03 8.51 9.74 10.78 11.68
110.0 200.0 2.06 3.04 4.07 4.84 5.48 7.46 8.99 10. 24 11.31 12.21
120.0 200.0 2.24 3.30 4.40 5.22 5.90 7.98 9.57 10.87 11.96 12.89
130.0 200.0 2.44 3.59 4.78 5.66 6.38 8.59 .10, 26 11.61 12.75 13.71
140.0 200.0 2.66 3.92 5.21 6.16 6.94 9.29 11.06 12.49 13.68 14.69
150.0 200.0 2.92 4.29 5.70 6.73 7.57 10.10 11.98 13.50 14.76 15.82
160.0 200.0 3.21 4.72 6.26 7.37 8.29 11.02 13.03 14.66 16.00 17.13
170.0 200.0 3.54 5.20 6.89 8.12 9.11 12.08 14,24 15.98 17.42 18.63
180.0 200.0 3.92 5.76 7.63 8.97 10.06 13.29 15.63 17.50 19.05 20. 34
190.0 200.0 4.37 6.41 8.48 9.96 11.16 14.68 17.23 19.25 20.92 22,30
200.0 200.0 4.89 7.17 9.47 11.12 12. 44 16.31 19.08 21.27 23.07 24.56
210.0 200.0 5.51 8.07 10.66 12.49 13.96 18.22 21.24 23.62 25.56 27.17
220.0 200.0 6.26 9,17 12.08 14. 14 15.78 20. 50 23.81 26.39 28.49 30.22
230.0 200.0 7.18 10.51 13.82 16.15 18.01 23.26 26.90 29.72 31.99 33.85
240.0 200.0 8.34 12.18 16.00 18.66 20.77 26.67 30.70 33.77 36.23 38.22
250.0 200.0 9.82 14.33 18.78 21.86 24.28 30.98 35.46 38.84 41.50 43.63

260.0 200.0 11.76 17.14 22.42 26.03 28.86 36.56 41.61 45.34 48.23 50.51
270.0 200.0 14.38 20.94 27.31 31.65 35.01 44.02 49.78 53.94 57.10 59.54
280.0 200.0 18.04 26.23 34,12 39.45 43.55 54.34 61.05 65.78 69.27 71.89
290.0 200.0 23.34 33.88 43.98 50.73 55.88 69.22 77.27 82.78 86.73 89.57
300.0 200.0 31.37 45.41 58.90 67.81 74.56 91.74 101.81 108.51 113.14 116.33
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

n=0.1
mol/kg

1.72
1.40
1.28
1.25
1.24
1.25
1.29
1.36
1.44
1.53
1. 64
1.76
1.90
2.05
2.22
2.41
2.62
2.85
3.10
3.39
3.71
4.08
4.50
4.99
5.57
6.25
7.09
8.12
9.42
11.10
13.33
16.40

m=0. 25
mol/kg

3.16
2.45
2.13
2.05
2.00
1.97
2.00
2.06
2.16
2.29
2.44
2.61
2.81
3.03
3.27
3.55
3.85
4.19
4.57
4.99
5.47
6.02
6.64
7.36
8.21
9.22
10. 45
11.96
13.86
16.32
19.58
24.04

m=0.5
mol/kg

4.97
3.74
3.17
3.02
2.91
2.80
2.79
2.85
2.96
3.10
3.29
3.51
3.76
4.04
4.37
4.73
5.13
5.58
6.08
6.65
7.29
8.01
8.84
9.80
10.93
12.26
13.88
15.86
18.36
21.57
25.82
31.62

Table A-14 (cont’d).

m=0.75
mol/kg

6.43
4.78
4.01
3.79
3.64
3.47
3.42
3.46
3.57
3.73
3.93
4.18
4. 47
4.80
5.17
5.59
6.07
6.59
7.19
7.85
8.61
9.46
10. 44
11.57
12.89
14.45
16.34
18.65
21.56
25.28
30.20
36.89

n=1.0
mol/kg

e ¢ o o

.
=P WERESrONwNESENOVWOYVONNSEEYOOS
VOWSmdROOODOOWONWUMSN~NULY D

Gw‘@@wwwbb?bwwbb&blﬁﬂ

9.69
10.65
11.75
13.01
14.49
16.24
18.34
20.91
24,13
28.25
33.67
41.04

w=2.0

mol/kg

11.50
8.56
7.11
6.67
6.35
5.94
5.75
5.71
5.78
5.94
6.19
6.50
6.89
7.35
7.89
8.49
9.19
9.97

10.84

11.83

12.95

14.21

15.65

17.31

19.23

21.49

24.18

27.46

31.53

36.69

43.45

52.55

m=3. 0
mol/kg

14.17
10.70
8.96
8.42
8.01
7.48
7.20
7.10
7.13
7.28
7.53
7.87
8.30
8.82
9.43
10.13
10. 94
11.85
12.88
14.04
15.35
16.83
18.52
20.45
22.68
25.29
28.39
32.13
36.74
42.55
50.11
60.23

m=4.0
mol/kg

16.04
12.35
10. 47
9.87
9.41
8.79
8.45
8.30
8.28
8.40
8.65
9.00
9.45
10.01
10.68
11. 46
12,35
13.36
14.51
15.81
17.28
18.94
20.82
22.96
25.44
28.32
31.72
35.80
40. 80
47.07
55.16
65.91

In'S.O
mol/kg

17.22
13.59
11.69
11.07
10.59
9.93
9.54
9.35
9.27
9.38
9.61
9.96
10.43
11.02
11.72
12.56
13.52
14.62
15.86

17.28°

18.87
20.67
22,71
25.04
27.71
30.81
34.44
38.79
44.08
50.68
59.14
70.34

m=6.0
mol/kg

17.79
14.46
12. 66
12.06
11.58
10.91
10.50
10. 28
10.15
10.22
10.43
10.78
11.25
11.86
12.59
13.47
14.48
15.65
16.98
18.49
20.19
22.11
24.29
26.77
29.60
32.87
36.70
41.25
46.77
53.60
62.31
13.77
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Table A-14 (cont’d).

T P w=0.1 m=0.25 w=0.5 m=0.75 a=1.0 m=2.0 a=3.0 m=4.0 m=5.0 n=6.0
°% bars wol/kg wol/kg wol/kg wmol/kg mol/kg wol/kg mol/kg mwol/kg mol/kg  mol/kg
0.0 600.0 1.62 2.93 4.53 5.79 6.86 10.01 12.16 13.64 14.58 15.02
10.0 600.0 1.33 2.29 3.45 4.37 5.16 7.62 9.45 10.87 11.96 12.75
20.0 600.0 1.21 2.01 2.95 3.71 4. 36 6.45 8.08 9.42 10.55 11.47
25.0 600.0 1.19 1.93 2.81 3.51 4.12 6.09 7.65 8.96 10.07 11.02
30.0 600.0 1.18 1.89 2.72 3.38 3.95 5.82 7.32 8.60 9.70 10.66
40.0 600.0 1.19 1.86 2.63 3.24 3.76 5.48 6.89 8.10 9.18 10.13
50.0 600.0 1.23 1.88 2.62 3.20 3.70 5.33 6.66 7.82 8.86 9.80
60.0 600.0 1.28 1.94 2.67 3.23 3.72 5.29 6.57 7.10 8.70 9.62
70.0 600.0 1.36 2.04 2.1717 3.34 3.82 5.37 6.6} 7.68 8.61 9.44
80.0 600.0 l.44 2.15 2.91 3.48 3.97 5.53 6.76 7.80 8.70 9.49
90.0 600.0 1.54 2.28 3.07 3.67 4.17 5.75 6.99 8.02 8.91 9.67
100.0 600.0 1.65 2.44 3.27 3.89 4.41 6.04 7.30 8.34 9.22 9.97
110.0 600.0 1.77 2.61 3.49 4.15 4.69 6.39 7.69 8.75 9.64 10.39
120.0 600.0 1.90 2.80 3.74 4.44 5.02 6.81 8.16 9.26 10.17 10.93
130.0 600.0 2.05 3.01 4.02 4.76 5.38 7.28 8.71 9.86 10.81 11.60
140.0 600.0 2.20 3.24 4.32 5.12 5.79 7.82 9.34 10.56 11.57 12.39
150.0 600.0 2.37 3.50 4.66 5.53 6.24 8.42 10.06 11.37 12. 44 13.31
160.0 600.0 2.56 3.77 5.04 5.97 6.74 9.10 10. 86 12.27 13.43 14.37
170.0 600.0 2.76 4.07 S.44 6.46 7.30 9.85 11.76 13.30 14.55 15.57
. 180.0 600.0 2.98 4.4l 5.89 6.99 7.91 10.69 12.77 14.45 15.82 16.93
190.0 600.0 3.22 4.77 6.39 7.59 8.58 11.62 13.90 15.73 17.23 18.46
200.0 600.0 3.49 5.17 6.94 8.24 9.33 12.65 15.15 17.16 18.82 20.19
210.0 600.0 3.79 5.62 7.55 8.98 10.17 13.81 16.55 18.77 20. 60 22.12
220.0 600.0 4.12 6.12 8.23 9.79 11.10 15.11 18.12 20.58 22.61 24.29
230.0 600.0 4.49 6.68 9.00 10.72 12.16 16.57 19.90 22,62 24.87 26.75
240.0 600.0 4.91 7.32 9.87 11.77 13.36 18. 24 21.93 24.94 27.45 29.55
250.0 600.0 5. 40 8.06 10.88 12.99 14.75 20. 16 24,26 27.61 30.42 32.76
260.0 600.0 5.97 8.92 12.06 14.41 16.37 22.40 26.98 30.73 33.86 36.49
270.0 600.0 6.65 9.95 13.47 16.10 18.30 25.07 30.21 34.42 37.94 40.90
280.0 600.0 7.417 11.20 15.18 18.16 20. 64 28.30 34011 38.87 42.85 46.19
290.0 600.0 8.50 12.75 17.30 20.70 23.54 32.29 38.93 44.35 48.89 52.69
300.0 600.0 9.79 14.72 19.99 23.93 27.23 37.37 45.05 51.31 56.53 60.89
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P

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

m=0.1
mol/kg

1.52
1.26
1.15
1.13
1.12
1.13
1.17
1. 22
1.29
1.37
1.45
1.55
1.66
1.77
1.90
2.03
2.17
2.33
2.49
2,66
2.85
3.05
3.26
3.49
3.74
4.00
4.30
4.63
5.00
5.42
5.91
6.50

m=0.25
wol/kg

.72

2.14
1.89
1.82
1.78
1.76
1.78
1.83
1.92
2.03
2.15
2.29
2.44
2.61
2.79
2.99
3.20
3.43
3.68
3.95
4.23
4.54
4.87
5.23
5.61
6.04
6.51
7.04
7.64
8.33
9.15%
10.15

w=0.5
mol/kg

4.14
3.19
2.75
2.63
2.55
2.47
2.46
2.50
2.61
2.73
2.89
3.06
3.26
3.48
3.72
3.99
4.28
4.60
4. 94
5.30
5.70
6.13
6.59
7.10
7.66
8.27
8.95
9.72
10.60
11.64
12.88
14.41

Table A-14 (cont’d).

n=0.75
mol/kg

5.24
4.00
3.43
3.26
3.15
3.02
2.99
3.02
3.13
3.27
3.44
3.64
3.87
4.13
4e42
4.73
5.08
5.46
5.87
6.32
6.80
7.33
7.90
8.53
9.22
9.98
10.84
11.81
12.93
14.25
15.85
17.85

m-l-o
mol/kg

6.14
4.170
4.01
3.81
3. 67
3.50
3.45
3.46
3.58
3.72
3.91
4.13
4.38
4.67
4.99
5.35
5.75
6.18
6. 65
1.17
7.73
8.34
9.00
9.73
10.54
11. 44
12.45
13.60
14.94
16.52
18.45
20. 87

m=2.0
mol/kg

8.74
6.82
5.86
5.57
5.35
5.07
4.94
4.90
5.01
5.16
:5.37
5.64
5.96
6.34
6.77
1.25
7.79
8.39
9.05
9.78
10.59
11.47
12.44
13.52
14.72
16.07
17.61
19.37
21.45
23.93
27.00
30.91

m-3-0
mol/kg

10. 48
8.39
7.32
6.97
6.71
6. 36
6.17
6.09
6.16
6.30
6.52
6.81
7.17
7.60
8.10
8.67
9.32

10.04

10. 85

11.75

12.75

13.85 .

15.07
16.43
17.96
19.69
21.65
23.94
26.63
29.88
33.92
39.10

w=4.0
mol/kg

11.68
9.64
8.54
8.18
7.89
7.49
7.26
7.14
7.15
7.27
7.48
1.77
8.15
8.62
9.17
9.80

10.53

11.36

12.29

13.33

14.48

15.77

17.21

18.81

20.62

22,617

25.02

27.75

30.98

34.91

39.79

46.09

m=5.0
mol/kg

12.47
10.64
9.60
9.24
8.95
8.52
8.26
8.11
8.04
8.12
8.30
8.59
8.97
9.45
10.03
10,72
11.51
12.42
13.45
14.60
15.89
17,34
18.96
20.78
22,83
25.16
27.84
30.97
34.68
39.19
44.82
52.09

n=6.0
mol/kg

12.91
11.42
10.51
10.18

9.90

9.47

9.18

9.01

8.83

8.86

9.01

9.27

9.64
10.13
10.73
11.45
12.29
13.26
14.37
15.62
17.02
18.61
20.38
22.138
24,65
27.22
30.20
33.67
37.79
42,81
49.09

57.21

911



Table A-14 (cont’d).

T P m=0.1 m=0.25 a=0.5 n=0.75 a=1.0 w=2.0 w=3.0 w=4.0 n=5.0 n=6.0
°c bars mol/kg wol/kg wmol/kg mol/kg mol/kg mol/kg wol/kg mol/kg mol/kg wol/kg

0.0 1000.0 1. 44 2.53 3.80 4.75 5.51 7.67 9.10 10.13 10.89 11.42
10.0 1000.0 1.19 2.01 2.95 3.68 4.29 6.13 7.51 8.65 9.62 10.45
20.0 1000.0 1.10 1.78 2.57 3.18 3.70 5.35 6.67 7.81 8. 84 9.79
25.0 1000.0 1.08 1.72 2.46 3.04 3.53 S.11 6.39 7.53 8.56 9.52
30.0 1000.0 1.07 1.69 2.39 2.94 3.41 4.93 6.18 7.29 8. 32 9.29
40.0 1000.0 1.08 1.67 2.32 2.83 3.27 4.69 5.88 6.96 7.96 8.91
50.0 1000.0 1.11 1.68 2,31 2.80 3.22 4.58 5.71 6.75 7.71 8.64
60.0 1000.0 1.16 1.73 2,35 2.82 3.23 4,54 5.64 6.63 7.56 8.45
70.0 1000.0 1.23 1.82 2.46 2.95 3.37 4.70 5.77 6.72 7.56 8.34
80.0 1000.0 1.30 1.92 2.58 3.08 3.51 4.85 5.92 6.83 7.64 8.35
90.0 1000.0 1.38 2.03 2.72 3.24 3.68 5.05 6.13 7.03 7.81 8.48
100.0 1000.0 1.47 2.16 2.88 3.43 3.88 5.30 6.40 7.30 8.06 8.70
110.0 1000.0 1.56 2.30 3.06 3.64 4.12 5.60 6.73 7.65 8.41 9.04
120.0 1000.0 1.66 2.45 3.26 3.87 4.38 5.95 7.13 8.08 8.85 9.47
130.0 1000.0 1.77 2.61 3.48 4.13 4.67 6.34 7.59 8.59 9.39 10.02
140.0 1000.0 1.89 2.78 3.72 4.41 5.00 6.78 8.12 9.18 10.02 10.68
150.0 1000.0 2.01 2.96 3.97 4.72 5.35 7.28 8.72 9.85 10.76 11.45
160.0 1000.0 2. 14 3.16 4.24 5.05 5.73 7.82 9.38 10. 62 11.59 12.35
170.0 1000.0 2.27 3.37 4.53 5.40 6.14 8.41 10.12 11.47 12.54 13.37
180.0 1000.0 2.41 3.58 4.84 5.78 6.58 9.06 10.94 12. 43 13. 61 14.53
190.0 1000.0 2.56 3.81 5.16 6.19 7.06 9.78 11.84 13.49 14.81 15.84
200.0 1000.0 2.71 4.05 5.51 6.63 1.57 10.56 12. 84 14.67 16.15 17.31
210.0 1000.0 2.87 4,31 5.88 71.09 8.13 11.41 13.94 15.99 17.65 18.97
220.0 1000.0 3.03 4.57 6.28 7.60 8.73 12.35 15.17 17.47 19.35 20.85
230.0 1000.0 3.20 4.85 6.70 8.14 9.39 13.40 16.55 19.13 21.27 22.99
240.0 1000.0 3.37 5.15 7.15 8.73 10.11 14.56 18.10 21.03 23.46 25.45
250.0 1000.0 3.55 5.46 7.65 9.39 10.91 15.89 19.89 23,22 26.01 28.31
260.0 1000.0 =~ 3.74 5.80 8.19 10.12 11.81 17.42 21.97 25.79 29.01 31.69
270.0 1000.0 3.95 6.18 8.81 10.96 12.86 19.24 24.46 28.89 32.64 35.78
280.0 1000.0 4.17 6.60 9.52 11.94 14.11 21.44 27.52 32.70 37.13 40.86
290.0 1000.0 b4e 41 7.08 10. 38 13.15 15.65 24,22 31.40 37.58 42.88 47.37
300.0 1000.0 4.69 7.68 11.46 14.69 17.63 27.86 36.53 44.04 50.52 56.04
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0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

—
O SN WNN = s o o oo Pt s pud ot o ot P put
» & & ¢ & & 2 & °

s
w N
.
[V Y

19.1
23.2
28.0
33.4
39.7
46.9
55.0
64. l
74.4
85.8

n=0.1
mol/kg

1.00429
1.00402
1.00239
1.00117
0.99972
0.99622
0.99200
0.98715
0.98171
0.97575
0.96930
0.96237
0.95501
0.94723
0.93901
0.93039
0.92134
0.91188
0.90198
0.89165
0.88086
0.86958
0.85780
0. 84548
0.83258
0.81905
0. 80482
0.78984
0.77401
0.75721
0.73932
0.72015

u=0.25
mol/kg

1.01086
1.01032
1.00851
1.00722
1.00571
1.00212
0.99784
0.99296
0.98748
0.98152
0.97508
0.96819
0.96089
0.95316
0.94503
0.93649
0.92755
0.91820
0.90843
0.89824
0.88760
0.87649
0.86489
0.85276
0. 84007
0.82677
0.81281
0.79813
0.78265
0.76627
0.74890
0.73039

Table A-15.

n=0.5
mol/kg

1.02156
1.02061
1.01850
1.01710
1.015350
1.01176
1.00738
© 1.00244
0.99689
0.99093
0. 98451
0.97767
0.97043
0.96279
0.95477
0.94636
0.93757
0.92838
0.91880
0.90881
0.89838
0.88751
0.87616
0. 86430
0.85191
0.83893
0.82533
0.81105
0.79603
0.78021
0.76351
0.74586

The Density of NaCl(aq), g/c-3-

n=0.75
mol/kg

1.03200
1.03065
1.02827
1.02676
1.02507
1.02119
1.01672
1.01172
1.00611
1.00013
0.99373
0.98692
0.97974
0.97218
0.96425
0.95596
0.94730
0.93826
0.92884
0.91902
0.90879
0.89812
0.88699
0.87537
0.86323
0.85053
0.83723
0.82328
0.80865
0.79327
0.77712
0.76015

o=1.0

wol/kg

1.04218
1.04047
1.03783
1.03623
1.03445
1. 03044
1.02588
1.02081
1.01515
1.00915
1.00276
0.99598
0.98885
0.98136
0.97352
0.96533
0.95679
0.94789
0.93861
0.92895
0.91889
0.90841
0.89748
0. 88607
0.87416
0.86171
0.84868
0.83503
0.82073
0.80574
0. 79005
0.77365

n=2.0
mol/kg

1.08058
1.07769
1.07421
1.07228
1.07022
1.06577
1.06089
1.05561
1.04976
1.04371
1.03733
1.03064
1.02367
1.01640
1.00884
1.00099
0.99283
0.98437
0.97559
0.96647
0.95700
0.94716
0.93692
0.92625
0.91514
0.90354
0. 89144
0.87880
0.86562
0.85188

0.83764 .

0.82299

w=3.0
mol/kg

1.11570
1.11201
1.10795
1.10577
1.10351
1.09872
1.09359
1.08814
1.08219
1.07609
1.06972
1.06309
1.05623
1.04912
1.04177

- 1.03416

1.02630
1.01818
1.00978
1.00110
0.99212
0.98281
0.97316
0.96315
0.95276
0.94195
0.93071
0.91903
0.90688
0.89430
0. 88132
0.86807

nv4.0
mol/kg

1. 14810
1.14389
1.13940
1.13705
1.13463
1.12958
1.12425
1.11865
1.11267
1.10653
1.10017
1.09359
1.08681
1.07981
1.07260
1.06518
1.05754
1.04967
1.04158
1.03325
1.02467
1.01583
1.00673
0.99733
0.98763
0.97762
0.96728
0.95661
0. 94559
0.93424
0.92262
0.91081

m=5,0
mol/kg

1.17833
1.17375
1.16894
1.16644
1.16388
1.15859
1.15307
1.14732
1.14134
1.13520
1.12885
1.12230
1.11557
1.10866
1.10155
1.09424
1.08675
1.07908
1.07121
1.06315
1.05490
1.04647
1.03784
1.02903
1.02002
1.01082
1.00144
0.99186
0.98211
0.97219
0.96213
0.95198

u=6.0
mol/kg

1.20697
1.20203
1.19688
1.19423
1.19152
1.18597
1.18023
1.17432
1.16836
1.16221
1.15588
1.14936
1.14267
1.13580
1.12874
1.12151
1.11411
1.10654
1.09882
1.09095
1.08296
1.07485
1.06665
1.05837
1.05003
1.04165
1.03327
1.02490
1.01656
1.00828
1.00005
0.99187

811



o¢c

0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90. 0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

n=0.1
mol/kg

1.01409
1.01323
1.01123
1.00988
1.00834
1.00471
1.00045
0.99561
0.99025
0.98441
0.97813
0.97142
0.96430
0.95679
0.94889
0.94062
0.93197
0.92294
0.91352
0.90370
0.89347
0.88281
0.87168
0. 86006
0.84791
0.83518
0.82182
0.80774
0.79286
0.77706
0.76020
0.74208

w=0,25
wol/kg

1.02052
1.01942
1.01726
1.01585
1.01425
1.01054
1.00622
1.00135
0.99596
0.99013
0. 98386
0.97718
0.97011
0.96267
0.95485
0.94666
0.93811
0.92919
0.91989
0.91021
0.90012
0. 88960
0.87864
0.86719
0.85523
0.84270
0.82955
0.81571
0.80110
0.78562
0.76914
0.75151

a=0.5
mol/kg

1.03099
1.02953
1.02710
1.02559
1.02390
1.02006
1.01564
1.01072
1.00528
0.99944
0.99320
0.98657
0.97957
0.97221
0. 96450
0.95644
0.94803
0.93927
0.93015
0.92065
0.91076
0.90047
0.88973
0.87853
0.86683
0.85458
0.84172
0.82821
0.81396
0.79888
0.78289
0.76586

Table A-15 (cont’d).

ma=0.75
mol/kg

1.04120
1.03939
1.03672
1.03511
1.03335
1.02937
1.02487
1.01988
1.01440
1.00855
1.00233
0.99573
0.98879
0.98151
0.97389
0.96595
0.95766
0. 94904
0.94007
0.93075
0.92104
0.91093
0. 90040
0.88942
0.87794
0.86592
0.85332
0. 84008
0.82612
0.81138
0.79577
0.77921

a=1.0
mol/kg

1.05116
1.04904
1.04614
1.04444
1.04260
1.03850
1.03391
1.02887
1.02335
1.01749
1.01128
1.00472
0.99782
0.99061
0.98308
0.97523
0.96706
0.95857
0.94974
0. 94057
0.93102
0.92109
0.91075
0.89995
0.88868
0.87688
0.86450
0.85150
0.83780
0.82334
0. 80806
0.79190

o~2.0
mol/kg

1.08876
1.08563
1.08199
1.08000
1.07790
1.07340
1.06852
1.06327
1.05761
1.05171
1.04552
1.03905
1.03231
1.02531
1.01805
1.01052
1.00272
0.99465
0.98628
0.97761
0.96862
0.95927
0. 94956
0.93943
0.92886
0.91780
0.90622
0. 89404
0.88124
0.86774
0.85353
0.83859

m=3.0
mol/kg

1.12324
1.11942
1.11527
1.11307
1.11079
1.10598
1.10087
1.09546
1.08972
1,08377
1.07759
1.07118
1.06454
1.05768
1.05060
1.04330
1.03576
1.02799
1.01996
1.01168
1.00310
0.99423
0.98503
0.97547
0.96551
0.95513
0.94428
0.93291
0.92097
0.90843
0.89525
0.88146

u=4.0
mol/kg

1.15517
1.15090
1.14638
1.14402
1.14159
1.13654
1.13123
1.12568
1.11989
1.11391
1.10772
1.10134
1.09476
1.08799
1.08103
1.07387
1.06651
1.05893
1.05115
1.04314
1.03489
1.02638
1.01760
1.00853
0.99914
0.98941
0.97929
0.96877
0.95780
0.94635
0.93440
0.92196

m=5.0
mol/kg

1.18512
1.18050
1.17566
1.17315
1.17059
1.16531
1.15982
1.15412
1.14830
1.14228
1.13609
1.12972
1.12317
1. 11644
1.10953
1.10243
1.09516
1.08770
1.08005
1.07221
1.06417
1.05593
1. 04749
1.03883
1.02994
1.02083
1.01147
1.00185
0.99196

- 0.98179

0.97134
0.96060

u=6.0
mol/kg

1.21369
1.20867
1.20346
1.20079
1.19808
1.19253
1.18682
1.18095
1.17507
1.16903
1.16282
1.15644
1.14988
1.14315
1.13624
1.12915
1.12188
l. 11444
1.10682
1.09904
1.09111
1.08302
1.07480
1.06646
1.05800
1.04946
1.04084
1.03217
1.02347
1.01477
1.00609
0.99743
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P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

w=0.1
wol/kg

1.02350
1.02210
1.01976
1.01829
1.01665
1.01290
1.00857
1.00374
0.99843
0.99270
0.98655
0.98002
0.97311
0.96586
0.95826
0.95032
0.94206
0.93346
0.92452
0.91525
0.90563
0.89566
0.88531
0.87457
0.86341
0.85182
0.83976
0.82719
0.81407
0. 80036
0.78598
0.77087

m=0.25
mol/kg

1.02979
1.02819
1.02570
1.02418
1.02249
1.01866
1.01428
1.00942
1.00409
0.99835
0. 99223
0.98573
0.97887
0.97168
0.96415
0.95630
0.94812
0.93963
0.93081
0.92166
0.91217
0.90233
0.89213
0.88154
0.87055
0.85913
0.84725
0.83487
0.82195
0. 80844
0.79429
0.77943

w=0.5
mol/kg

1.04005
1.03813
1.03540
1.03379
1.03202
1.02806
1.02360
1.01868
1.01332
1.00758
1.00148
0.99503
0.98824
0.98113
0.97370
0.96597
0.95793
0.94959
0.94093
0.93196
0.92266
0.91303
0.90304
0. 89267
0.88191
0.87073
0.85909
0.84697
0.83431
0.82108
0. 80721
0.79265

Table A-15 (cont’d).

w=0.75
mol/kg

1.05005
1.04783
1.04489
1.04319
1.04134
1.03727
1.03272
1.02775
1.02236
1.01661
1.01053
1.00411
0.99738
0.99034
0.98301
0.97538
0.96746
0.95925
0.95074
0.94193
0.93280
0.92334
0.91354
0.90337
0.89281
0.88184
0.87042
0. 85851
0.84607
0.83306
0.81941
0.80508

a=}.0
mol/kg

1.05980
1.05731
1.05417
1.05239
1.05048
1.04630
1.04167
1.03664
1.03122
1.02547
1.01940
1.01301
1.00633
0.99936
0.99210
0.98457
0.97676
0.96867
0.96030
0.95163
0.94265
0.93336
0.92372
0.91373
0.90336
0.89258
0.88135
0.86963
0.85739
0.84457
0.83112
0.81698

m=~2.0
mol/kg

1.09666
1.09331
1.08953
1.08749
1.08535
1.08080
1.07591
1.07069
1.06516
1.05938
1.05333
1.04704
1.04050
1.03374
1.02674
1.01951
1.01205
1.00435
0.99640
0.98820
0.97974
0.97098
0.96193
0.95254
0.94280
0.93267
0.92211
0.91109
0.89954
0.88742
0. 87466
0.86118

n=3.0
mol/kg

1.13053
1.12662
1.12240
1.12017
1.11787
1.11304
1.10794
1.10257
1.09698
1.09115
1.08511
1.07887
1.07243
1.06579
1.05896
1.05193
1.04471
1.03728
1.02964
1.02178
1.01369
1.00534
0.99673
0.98783
0.97861
0.96904
0.95909
0.94871
0.93786
0.92646
0.91446
0.90178

u=4.0
mol/kg

1.16203
1.15772
1.15317
1.15080
1.14836
1.14332
1.13803
1.13253
1.12688
1.12102
1.11497
1.10875
1.10236
1.09579
1.08905
1.08215
1.07506
1.06780
1.06035
1.05271
1.04487
1.03681
1.02853
1.02000
1.01121
1.00213
0.99274
0.98300
0.97287
0.96231
0-95126
0.93965

n=5.0
mol/kg

1.19173
1.18707
1.18221
1.17969
1.17713
1.17186
1.16640
1.16076
1.15504
1.14914
1.14307
1.13685
1.13047
1.12392
1.11722
1.11035
1.10331
1.09611
1.08874
1.08120
1.07348
1.06558
1.05749
1.04922
1.04075
1.03207
1.02317
1.01405
1.00468
0.99505
0.98513
0.97490

n=6.0
wmol/kg

1.22023
1.21512
1. 20986
1.20718
1. 20446
1.19892
1.19324
1.18742
1.18160
1.17565
1.16956
1.16331
1.15690
1.15033
1.14359
1.13668
1.12961
1.12237
1.11496
1.10738
1.09965
1.09177
1.08374
1.07557
1.06728
1.05889
1.05039
1.04183
1.03321
1.02456
1.01593
1.00735

0tI1



%c

0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

K

P

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

u=0.1
mol/kg

1.03250
1.03062
1.02796
1.02638
1.02465
1.02077
1.01638
1.01154
1.00627
1.00061
0.99458
0.98819
0.98147
0.97443
0.96708
0.95942
0.95147
0.94323
0.93470
0.92587
0.91675
0.90732
0.89758
0.88752
0.87712
0.86637
0.85526
0.84376
0.83185
0.81950
0.80668
0.79336

m=0.25
mol/kg

1.03867
1.03661
1.03382
1.03219
1.03041
1.02646
1.02203
1.01716
1.01188
1.00622
1.00020
0.99385
0.98717
0.98018
0.97290
0.96532
0.95746
0.94931
0.94088
0.93216
0.92316
0.91386
0.90425
0.89433
0.88408
0.87349
0.86253
0.85119
0. 83944
0.82725
0.81459
0.80143

n=0.5
mol/kg

1.04873
1.04639
1.04340
1.04168
1.03984
1.03577
1.03126
1.02633
1.02102
1.01536
1.00937
1.00306
0.99644
0.98953
0.98234
0.97488
0.96714
0.95913
0.95085
0.94230
0.93347
0.92436
0.91495
0.90523
0.89519
0.88481
0.87407
0.86295
0.85142
0.83945
0.82700
0.81402

Table A-15 (cont’d).

m=0.75
mol/kg

1.05853
1.05594
1.05276
1.05097
1.04905
1.04488
1.04029
1.03531
1.02998
1.02431
1.01834
1.01206
1.00549
0.99865
0.99155
0.98418
0.97655
0.96867
0.96053
0.95212
0.94345
0.93450
0.92526
0.91572
0.90587
0.89568
0.88514
0.87421
0.86287
0.85108
0.83879
0.82597

o=1.0
mol/kg

1.06809
1.06528
1.06192
1.06006
1.05808
1.05381
1.04915
1.04412
1.03876
1.03309
1.02713
1.02088
1.01436
1.00758
1.00055
0.99327
0.98574
0.97797
0.96995
0.96168
0.95315
0.94435
0.93527
0.92590
0.91621
0.90620
0.89583
0.88508
0.87391
0.86228
0.85015
0.83746

w=2.0
mol/kg

1.10426
1.10073
1.09683
1.09474
1.09256
1.08796
1.08305
1.07785
1.07241
1.06671
1.06077
1.05460
1.04822
1.04163
1.03484
1.02783
1.02063
1.01322
1.00560
0.99776
0.98970
0.98140
0.97285
0. 96404
0.95493
0.94552
0.93576
0.92563
0.91508
0. 90406
0.89251
0.88033

a=3.0
mol/kg

1.13758
1.13358
1.12930
1.12705
1.12473
1.11988
1.11479
1.10945
1.10395
1.09821
1.09228
1.08616
1.07986
1.07339
1.06675
1.05994
1.05295
1.04579
1.03844
1.03091
1.02319
1.01525
1.00710
0.99872
0.99007
0.98115
0.97192
0.96234
0.95238
0.94198
0.93106
0.91954

m=4.0
mol/kg

1.16866
1.16433
1.15975
1.15736
1.15493
1.14988
1.14462
1.13916
1.13360
1.12782
1.12188
1.11579
1.10954
1.10313
1.09658
1.08987
1.08301
1.07599
1.06881
1.06147
1.05395
1. 04625
1.03837
1.03028
1.02198
1.01344
1.00465
0.99557
0.98617
0.97642
0.96624
0.95558

u=5.0
mol/kg

1.19811
1.19342
1.18854
1.18602
1.18346
1.17820
1.17278
1.16718
1.16154
1.15572
1.14976
1.14366
1.13742
1.13103
1.12450
1.11782
1.11100
1.10402
1.09690
1.08962
1.08218
1.07458
1.06682
1.05888
1.05078
1.04249
1.03401
1.02534
1.01645
1.00733
0.99796
0.98831

n=6.0
mol/kg

1.22654
1.22134
1.21603
1.21334
1.21062
1.20508
1.19944
1.19368
1.18790
1.18203
1.17603
1.16961
1. 16364
1.15723
1.15067
1.14395
1.13708
1.13004
1.12285
1.11550
1.10800
1.10034
1.09254
1.08459
1.07651
1.06831
1.05999
1.05157
1.04308
1.03453
1.02595
1.01739
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P

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

w=0.1
mol/kg

1.04110
1.03880
1.03586
1.03417
1.03235
1.02835
1.02391
1.01905
1.01380
1.00820
1.00226
0. 99600
0.98943
0.98257
0.97543
0.96801
0.96033
0.95239
0.94419
0.93573
0.92702
0.91804
0.90879
0.89927
0. 88948
0.87939
0. 86901
0.85832
0.84730
0.83595
0.82423
0.81215

n-O- 25
mol/kg

1.04716
1.04471
1.04165
1.03992
1.03806
1.03400
1.02950
1.02461
1.01936
1.01376
1.00783
1.00159
0.99506
0.98825
0.98117
0.97382
0.96621
0.95836
0.95025
0.94189
0.93328
0.92441
0.91529
0.90590
0.89623
0.88628
0.87603
0.86548
0. 85460
0.84339
0.83181
0.81985

a=0.5
mol/kg

1.05704
1.05435
1.05111
1.04930
1.04738
1.04321
1.03864
1.03371
1.02842
1.02282
1.01691
1.01071
1.00423
0.99749
0.99049
0.98324
0.97575
0.96801
0.96004
0.95182
0.94337
0.93467
0.92572
0.91651
0.90703
0.89727
0.88723
0.87687
0.86619
0.85517
0. 84377
0.83196

Table A-15 (cont’d).

m=0.75
mol/kg

1. 06666
1.06376
1.06035
1.05848
1.05650
1.05223
1.04759
1.04261
1.03730
1.03169
1.02580
1.01962
1.01319
1.00651
0.99958
0.99242
0.98502
0.97740
0.96954
0.96146
0.95314
0.94459
0.93580
0.92675
0.91744
0. 90786
0.89798
0.88780
0.87730
0.86644
0.85519
0.84352

m=1.0
mol/kg

1.07605
1.07296
1.06940
1.06747
1.06543
1.06108
1.05637
1.05134
1.04601
1.04039
1.03451
1.02836
1.02197
1.01534
1.00847
1.00139
0.99408
0.98655
0.97881
0.97085
0.96266
0.95424
0.94559
0.93669
0.92754
0.91811
0.90840
0.89839
0.88804
0.87733
0.86623
0.85469

a=2.0
mol/kg

1.11158
1.10791
1.10389
1.10175
1.09954
1.09490
1.08997
1.08478
1.07937
1.07372
1.06785
1.06178
1.05551
1.04904
1.04239
1.03555
1.02853
1.02133
1.01394
1.00637
0.99860
0.99064
0.98247
0.97407
0.96545
0.95657
0.94743
0.93799
0.92822
0.91809
0.90753
0.89649

w=3.0
mol/kg

1.14437
1.14032
1.13599
1.13311
1.13138
1.12652
1.12142
1.11611
1.11064
1.10496
1.09910
1.09307
1.08687
1.08051
1.07400
1.06734
1.06052
1.05354
1.04641
1.03912
1.03166
1.02403
1.01621
1.00821
1.00000
0.99156
0.98289
0.97394
0.96470
0.95511
0.94514
0.93469

n=4.0
mol/kg

1.17506
1.17072
1.16612
1.16373
1.16128
1.15624
1.15101
1.14559
1. 14006
1.13434
1.12847
1.12246
1.11631
1.11003
1.10360
1.09704
1.09035
1.08351
1.07654
1.06942
1.06215
1.05473
1.04716
1.03941
1.03149
1.02337
1.01506
1.00651
0.99772
0.98865
0.97926
0.96949

w=5.0
mol/kg

1.20427
1.19956
1.19465
1.19213
1.18957
1.18433
1.17894
1.17340
1.16778
1.16202
1.15614
1.15014
1. 14401
1.13775
1.13137
1.12485
1.11821
1.11143
1.10451
1.09746
1.09027
1.08293
1.07545
1.06781
1.06003
1.05208
1.04397
1.03570
1.02724
1.01859
1.00973
1.00063

u=6.0
mol/kg

1.23260
1.22731
1.22196
1.21926
1.21653
1.21102
1.20541
1.19972
1.19395
1.18814
1.18224
1.17623
1.17010
1.16384
1.15745
1.15092
1.14426
1.13744
1.13049
1.12338
1.11612
1.10872
1.10117
1.09348
1.08565
1.07768
1.06959
1.06138
1.05307
1.046467
1.03620
1.02769
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T
o¢c

0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

| 4
bars

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

-

‘-001
mol/kg

1.04932
1.04666
1.04347
1.04168
1.03979
1.03568
1.03117
1.02629
1.02106
1.01550
1.00963
1.00348
0.99704
0.99033
0.98337
0.97616
0.96871
0.96102
0.95310
0.94496
0.93658
0.92798
0.91914
0.91007
0.90077
0.89122
0.88142
0.87136
0.86104
0. 85045
0.83957
0.82841

m=0.25
mol/kg

1.05528
1.05249
1.04919
1.04737
1.04544
1.04127
1.03672
1.03181
1.02656
1.02100
1.01515
1.00901
1.00260
0.99593
0.98901
0.98186
0.97447
0. 96685
0.95901
0.95095
0.94266
0.93415
0.92542
0.91645
0.90726
0.89782
0.88814
0.87820
0. 86800
0.85753
0.84677
0.83571

n=0.5
mol/kg

1.06498
1.06200
1.05855
1.05666
1.05467
1. 05040
1.04578
1.04083
1.03555
1.02998
1.02414
1.01803
1.01166
1.00504
0.99820
0.99112
0. 98382
0.97631
0.96858
0.96063
0.95248
0.94410
0.93551
0.92670
0.91767
0.90839
0.89888
0.88912
0.87909
0.86879
0.85820
0.84729

Table A-15 (cont’d).

w=0.73
mol/kg

1.07444
1.07128
1.06769
1.06574
1.06370
1.05934
1.05466
1.04966
1.04435
1.03878
1.03294
1.02685
1.02051
1.01394
1.00715
1.00015
0.99293
0.98550
0.97787
0. 97004
0.96200
0.95375
0.94529
0.93662
0.92772
0.91860
0.90924
0.89963
0.88976
0.87961
0.86916
0.85839

m=1.0
mol/kg

1.08367
1.08036
1.07664
1.07463
1.07254
1.06811
1.06336
1.05832
1.05298
1.04740
1.04157
1.03549
1.02919
1.02266
1.01592
1.00898
1.00184
0.99449
0.98695
0.97922
0.97128
0.96315
0.95481
0.94627
0.93751
0.92852
0.91930
0.90984
0.90011
0.89011
0.87979
0.86914

n=2.0
mol/kg

1.11862
1.11484
1.11073
1.10855
1.10631
1.10162
1.09667
1.09149
1.08606
1.08044
1.07461
1.06859
1.06238
1.05599
1.04942
1.04268
1.03578
1.02871
1.02148
1.01407
1.00650
0.99876
0.99084
0.98274
0.97444
0.96594
0.95723
0.94828
0.93909
0. 92962
0.91983
0.90969

w=3.0
mol/kg

1.15092
1.14684

1.14247 -

1.14018
1.13783
1.13295
1.12786
1.12257
1.11708
1.11142
1.10559
1.09960
1.09346
1.08717
1.08073
1.07415
1.06743
1.06057
1.05357
1.04642
1.03913
1.03169
1.02409
1.01634
1.00842
1.00032
0.99203
0.98353
0.97481
0. 96584
0.95658
0.94700

w=4.0
mol/kg

1.18124
1.17689
1.17228
1.16989
1.16744
1.16240
1.15719
1.15181
1.14626
1.14056
1.13473
1.12877
1.12269
1.11647
1.11013
1.10367
1.09708
1.09037
1.08354
1.07657
1.06948
1.06225
1.05489
1.04738
1.03973
1.03192
1.02395
1.01581
1.00748
0.99894
0.99016
0.98112

n=5.0
mol/kg

1.21020
1.20547
1.20055
1.19803
1.19547
1.19024
1.18488
1.17940
1.17376
1.16804
1.16221
1.15628
1.15023
1. 14408
1.1378%
1.13143
1.12493
1.11832
1.11158
1.10472
1.09773
1.09061
1.08337
1.07599
1.06847
1.06082
1.05303
1. 04509
1.03700
1.02875
1.02033
1.01173

w=6.0
mol/kg

1.23841
1.23303
1.22764
1. 22492
1.22220
1.21670
1.21115
1.20553
1.19974
1.19399
1.18816
1.18225
1.17624
1.17013
1.16392
1.15758
1.15113
1:14455
1.13783
1.13098
1.12400
1.11688
1.10961
1.10221
1.09467
1.08699
1.07917
1.07123
1.06317
1. 05499
1.04671
1.03834
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Table A-16. The Specific Entropy of NaCl(aq), J/g-K.

P m=0.1 m=0, 25 m=0.5 m=0.75 m=l.0 m=2.0 m=3.0 n=4.0 n=5.0 u=6.0
bare mol/kg wol/kg wmol/kg mol/kg mol/kg wol/kg mol/kg wol/kg mol/kg  mol/kg

1.0 3.508 3.497 3.478 3.460 3.441 3.367 3.294 3.223 3.156 3.094
1.0 3.658 3.645 3.623 3.602 3.581 3.499 3.420 3.346 3.275 3.211
1.0 3.802 3.787 3.763 3.740 3.717 3.627 3. 544 3.465 3.391 3.324
1.0 3.872 3.857 3.831 3. 807 3.783 3.690 3.604 3.523 3.448 3.379
1.0 3.941 3.925 3.899 3.873 3.848 3.752 3.663 3.580 3.504 3.433
1.0 4.076 4.058 4.030 4.002 3.975 3.873 3.779 3.692 3.613 3.540
1.0 4.206 4.187 4.157 4.127 4.099 3.990 3.891 3.801 3.718 3.642
1.0 4.333 4.313 4.280 4.249 4.218 4.104 4.000 3.906 3.820 3.742
1.0 4.456 4.434 4.400 4.367 4.335 4.215 4.106 4.008 3.919 3.838
1.0 4.575 4.553 4.517 4.482 4.448 4,322 4.209 4.107 4.015 3.932
1.0 4,692 4.668 4.630 4.593 4.558 4.427 4.309 4,204 4.109 4.023
1.0 4.805 4. 780 4.741 4.702 4.665 4.528 4. 407 4.298 4.199 4.111
1.4 4.916 4.890 4.848 4.808 4.770 4.628 4.502 4.389 4.288 4.197
2.0 5.025 4.997 4.954 4.912 4.872 4.725 4.594 4.478 4.374 4.280
2.7 5.131 5.102 5.057 5.014 4.972 4.819 4. 684 4.565 4,458 4.362
3.6 5.235 5.205 5.158 5.113 5.070 4.912 4.773 4. 649 4.539 4.441
4.8 5.337 5.306 5.2517 5.210 5.166 5.002 4.859 4.732 4.619 4.519
6.2 5.437 5.405 5.354 5.306 5.259 5.091 4.943 4.813 4.697 4,594
1.9 5.535 5.502 5.449 5.399 5.351 5.177 5.026 4.892 4774 4.668
10.0 5.632 5.597 5.543 5.491 5.442 5. 262 5.106 4. 969 4.848 4.741
12.5 5.727 5.691 5.635 5.582 5.531 5. 346 5.186 5.045 4.921 4.811
15.5 5.821 5.784 5.726 5.671 5.618 5.428 5.263 5.120 4.993 4.880
19.1 5.914 5.876 5.815 5.758 5.704 5.508 5.340 5.192 5.063 4.948
23.2 6.006 5.966 5.904 5.845 5.789 5.588 S.415 5.264 5.132 5.015
28.0 6.097 6.056 5.992 5.931 5.873 5.666 5.488 5.334 5.199 5.080
33.4 6.187 6. 145 6.078 6.016 5.956 5.743 5.561 5.403 5.265 5.144
39.7 6.277 6.233 6.164 6.100 6.038 5.819 5.633 5.471 5.330 5.206
46.9 6.367 6.321 6.250 6.183 6.120 5.894 5.703 5.538 5.394 5.268
55.0 6.457 6.409 6.335 6.266 6.201 5.969 5.773 5.604 5.457 5.328
64.1 6.547 6.498 6.421 6.349 6. 281 6.043 5.842 5.670 5.519 5.387
74.4 6.638 6.586 6.506 6.431 6.362 6.116 5.910 5.734 5.581 5.446
85.8 6.729 6.675 6.591 6.514 6.441 6.188 5.977 5.797 5.641 5.504
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Table A-16 (cont’d).

P n=0.1 o=0.25 w=0.5 n=0.75 o=1.0 o=2.0 w=3.0 m=4.0 m=5.0 u=6.0
bars wmol/kg  mol/kg wmol/kg mol/kg mol/kg wol/kg wol/kg mol/kg wmol/kg wmol/kg

200.0 3.508 3.497 3.477 3.458 3.439 3.362 3.288 3.217 3.149 3.088
200.0 3.655 3.642 3.620 3.598 3.577 3.494 3.414 3.339 3.269 3.204
200.0 3.797 3.782 3.758 3.734 3.711 3.621 3.537 3.458 3.384 3.316
200.0 3.867 3.851 3.825 3.801 3.776 3.683 3.597 3.516 3.441 3.372
200.0 3.935 3.918 3.892 3.866 3. 841 3.745 3.656 3.573 3.496 3.426
200.0 4.068 4,050 4,022 3.994 3.967 3.865 3.1 3.684 3.605 3.532
200.0 4.197 4.178 4.148 4.118 4.090 3.981 3.883 3.792 3.710 3.634
200.0 4.323 4.302 4.270 4.239 4.208 4.094 3.991 3.897 3.811 3.733
200.0 4. 444 4.42) 4.389 4.356 4.324 4.204 4.096 3.999 3.910 3.829
200.0 4.563 4.540 4. 504 4. 469 4.436 4.311 4.199 4.097 4.006 3.923
200.0 4.678 4.654 4.617 4.580 4.545 4.415 4.298 4.193 4.099 4.013
200.0 4.790 4.766 4.726 4.688 4.652 4.516 4.395 4.287 4.189 4.101
200.0 4.900 4.874 4.833 4.794 4.755 4.615 4.489 4.378 4.277 4.187
200.0 5.007 4.981 4.938 4.896 4.857 4.711 4.581 4.466 4.363 4.270
200.0 5.112 5.084 5.040 4.997 4.956 4. 805 4.671 4,552 4.446 4.351
200.0 5.215 5.186 5.140 5.095 5.053 4.896 4.759 4.637 4.528 4.430
200.0 5.316 5.286 5.238 5.192 5.148 4.986 4.844 4.719 4.607 4.507
200.0 5.415 5.383 5.334 5.286 5. 240 5.074 4.928 4.799 4,685 ~4.582
200.0 5.512 5.479 5.428 5.379 5.331 5.160 5.010 4.878 4.761 4.656
200.0 5.607 5.574 5.520 5.469 5.421 5.244 5.090 4,955 4.835 4.728
200.0 5.701 5.666 5.611 5.559 5. 509 5.327 5.169 5.030 4.907 4.798
200.0 5.794 5.758 5.701 5.647 5.595 5.408 5.246 5.104 4.979 4.867
200.0 5.885 5.848 5.789 5.733 - 5.680 5.487 5.321 5.176 5.048 4.935
200.0 5.975 5.937 5.876 5.819 5.764 5.566 5.396 5.247 5.117 5.001
200.0 6.065 6.025 5.962 5.903 5.846 5.643 5.469 5.317 5.184 5.066
200.0 6.154 6.113 6.048 5.986 5.928 5:719 5.541 5.386 5.250 5.130
200.0 6.242 6.199 6.132 6.069 6. 009 5.794 5.611 5.453 5.315 5.193
200.0 6.330 6.286 6.217 6.151 6.090 5.869 5.682 5.520 5.379 5.255
200.0 6.418 6.372 6.301 6.233 6.170 5.943 5.751 5.586 5. 442 5.316
200.0 6.507 6.459 6.385 6.315 6249 6.016 5.820 5.651 5.505 5.376
200.0 6.596 6.546 6. 469 6.397 6.329 6.089 5.888 5.716 5.566 5.435
200.0 6.686 6.634 6.553 6.479 6.408 6.162 5.956 5.780 5.628 5.494
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130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

m=0.1
mol/kg

3.507
3.652
3.792
3.861
3.928
4.060
4.188
4,312
4.433
4.550
4,665
4.776
4,885
4.991
5.095
5.197
5.296
5.394
5.490
5.584
5.676
5.767
5.857
5.945
6.032
6.119
6.205
6.290
6.374
6.458
6.542
6.626

n=0.25
mol/kg

3.495
3.638
3.1
3.845
3.912
4.043
4.169
4.292
44412
4.528
4.641
4.752
4.859

. 4.965

5.067
5.168
5.267
5.363
5.458
5.551
5.642
5.732
5.820
5.908
5.994
6.079
6.163
6.247
6.330
6.412
6.495
6.577

w=0.5
mol/kg

3.475
3.616
3.752
3.819
3.885
4.014
4.139
4,260
4,378
4.492
4.604
4.713
4.819
4.922
5.023
5.122
5.219
5.314
5.407
5.498
5.588
5.676
5.763
5.848
5.932
6.016
6.098
6.179
6.260
6.341
6.421
6.500

Table A-16 (cont’d).

m=0.75
mol/kg

3.455
3.594
3.728
3.794
3.859
3.986
4.109
4.229
4. 345
4.458
4.568
4.675
4.779
4.881
4.981
5.079
5.174
5.267
5.359
5.448
5.536
5.623
5.708
5.792
5.874
5.956
6.036
6.116
6.195
6.273
6.351
6.428

m=1.0
mol/kg

3.435
3.572
3.705
3.770
3.834
3.959
4.081
4.198
4.313
4.424
4.533
4.639
4.742
4.842
4.940
5.036
5.130
5.222
5.312
5.401
5.487
5.572
5.656
5.738
5.819
5.899
5.978
6.056
6.133
6.209
6.285
6.361

n=2.0
wol/kg

3.357
3. 488
3.614
3.676
3.737
3.857
3.9713
4.085
4.194
4.300
4.403
4.504
4,602
4.698
4.791
4.882
4.9171
5.058
5.143
5.226
5.308
5.388
5.466
5. 544
5.619
5.694
5.767
5.840
5.911
5.982
6.052
6.121

m=3.0
mol/kg

3.282

" 3.408

3.530
3.589
3.648
3.763
3.874
3.982
4.087
4.189
4.288
4.384
4.478
4.569
4.659
4.746
4.831
4.914
4.995
5.074
5.152
5.228
5.303
5.376
5.448
5.519
5.588
5.656
5.724
5.790
5.856
5.922

w=4.0
mol/kg

3.210
3.332
3.451
3.508
3.565
3.676
3.784
3.888
3.989
4.088
4.183
4.276
4.367
4.455
4.541
4.624
4.706
4.786
4.864
4.940
5.015
5.088
5.160
5.230
5.299
5.366
5.433
5.498
5.563
5.626
5.689
5.752

w=5.0
mol/kg

3.143
3.262
3.377
3.413
3.489
3.597
3. 701
3.803
3.901
3.996
4.089
4.179
4.267
4.352
4.435
4.516
4.595
4.672
4.748
4.821
4.893
4.964
5.033
5.101
5.168
5.233
5.297
5.360
3.423
5.484
5.545
5.605

w=6.0
mol/kg

3.081
3.197
3.309
3.364
3.418
3.524
3.626
3.725
3.821
3.914
4.004
4.092
4.177
4.260
4.340
4.419
4.496
4.571
4.644
4.715
4.785
4.854
4.921
4.987
5.052
5.115
5.178
5.239
5.299
5.359
5.418
5.477
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Table A-16 (cont’d).

P u=0.1 n=0. 25 n=0.5 a=0.75 a=1.0 n=2.0 n=3.0 n=4.0 n=5.0 w=6.0
bars mol/kg mol/kg wmol/kg mol/kg wmol/kg mol/kg mol/kg wol/kg mol/kg mol/kg

600.0 3.505 3.493 3.472 3.451 3.431 3.352 3.276 3.204 3.137 3.074
600.0 3.648 3.634 3.611 3.589 3.567 3.482 3.401 3.326 3.255 3.190
600.0 3.787 3.771 3.747 3.722 3.698 3.608 3.523 3. 444 3.370 3.302
600.0 3.855 3.839 3.813 3.788 3.763 3.669 3.582 3.501 3.426 3.357
600.0 3.921 3.905 3.878 3.852 3.827 3.730 3.641 3.558 3.481 3.411
600.0 4.052 4.035 4.006 3.978 3.951 3.849 3.755 3.668 3.589 3.516
600.0 4.179 4.160 4.130 4.100 4.072 3.964 3. 866 3.776 3.693 3.618
600.0 4.302 4.282 4.250 4.219 4.189 4.076° 3.973 3.879 3.794 3.717
600.0 4.422 4.401 4,367 4.334 4.303 4.184 4.077 3.980 3.892 3.813
600.0 4.539 4.516 4.481 4. 447 4.413 4.290 4.179 4.078 3.987 3.905
600.0 4.652 4.629 4.592 4.556 4.521 4.392 4.2717 4.174 4.080 3.995
600.0 4.762 4.738 4. 699 4.662 4.626 4.492 4.373 4,266 4.170 4.082
600.0 4.870 4.845 4. 805 4. 766 4.728 4.590 4,467 4.356 4,257 4.167
600.0 4.976 4.949 4.907 4.867 4.828 4.685 4.558 4,444 4.342 4.250
600.0 5.079 5.051 5.008 4.966 4.926 4.778 4.646 4.529 4.424 4.330
600.0 5.179 5.151 5.106 5.063 5.021 4.868 4.733 4.613 4.505 4.408
600.0 5.278 5. 249 5.202 5.157 5.114 4.956 4.817 4.694 4.584 4.485
600.0 5.374 5.344 5.296 5.250 5.205 5.043 4.900 4.773 4.660 4.559
600.0 5.469 5.438 5.388 5. 340 5.294 5.127 4.981 4.851 4.735 4.632
600.0 5.562 5.530 5.478 5.429 5.382 5.210 5.059 4.927 4.809 4.703
600.0 5.653 5.620 5.567 5.516 5.467 5.291 5.137 5.001 4.880 4.773
600.0 5.743 5.708 5.653 5.601 5.551 5.370 5.212 5.073 4.950 4. 841
600.0 5.831 5.795 5.739 5.685 5.634 5. 447 5.286 5.144 5.019 4.908
600.0 5.918 5.881 5.823 5.768 5.715 5.52) 5.358 5.214 5.086 4.973
600.0 6.004 5.966 5.906 5.849 5.794 5.598 5.429 5.282 5.152 5.037
600.0 6.088 6.049 5.987 5.929 5.873 5.671 5.499 5.349 5.217 5.100
600.0 6.172 6.131 6.068 6.007 5.950 5.743  5.567 S.414 5.281 5.162
600.0 6.255 6.213 6.147 6.085 6.026 5.814 5.634 5.479 5.343 5.223
600.0 6.337 6.293 6.226 6.162 6.101 5.884 5.700 5.542 5.404 5.284
600.0 6.418 6.373 6.303 6.237 6.175 5.952 5.765 5.604 5.465 5.343
600.0 6.499 6,453 6. 380 6.312 6.248 6.020 5.829 5.666 5.525 5.402
600.0 6.579 6.531 6.457 6. 387 6.320 6.087 5.892 5.726 5.584 5.460
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Table A-16 (cont’d).

T P m=0.1 m=0.25 w=0.5 u=0.75 w=l.0 m=2.0 m=3.0 n=4.0 m=5.0 n=6.0
bars mol/kg mol/kg mol/kg wol/kg wol/kg mol/kg wol/kg mol/kg mwol/kg mol/kg

0.0 800.0 3.502 3.489 3. 468 3. 447 3.426 3.346 3.270 3.198 3.130 3.067
10.0  800.0 3.643 3.629 3.606 3.583 3.561 3.475 3.395 3.319 3.248 3.183
20.0 800.0 3.781 3.765 3.740 3.716 3.692 3. 601 3.516 3.437 3.363 3.295
25.0 800.0 3.848 3.832 3.806 3.781 3.756 3.662 3.575 3.494 3.419 3.349
30.0 800.0 3.915 3.898 3.871 3.845 3.819 3.722 3.633 3.550 3.474 3.403
40.0  800.0 4. 044 4.027 3.998 3.970 3.943 3.841 3.747 3.661 3.581 3.508
50.0 800.0 4.170 4.151 4.121 4.092 4.063 3.955 3.857 3.767 3.685 3.610
60.0  800.0 4.293 4.273 4,241 4.210 4.179 4.067 3.964 3.871 3.786 3.709
70.0  800.0 4.411 4.390 4.357 4.324 4.293 4.175 4.068 3.972 3.884 3. 804
80.0 800.0 4.527 4.505 4.470 4.436 4.403 4.280 4.169 4.069 3.979 3.897
90.0 800.0 4. 640 4.617 4.580 4. 544 4.510 4.382 4.267 4.164 4.071 3.987

100.0  800.0 4.749 4.725 4.687 4.650 4.614 4,481 4.363 4.256 4.160 4.074
110.0  800.0 4.856 4.831 4.791 4.753 4.716 4.5718 4.456 4.346 4. 247 4.158
120.0  800.0 4.961 4.935 4.893 4.853 4.815 4.673 4.546 4.433 4.332 4. 240
130.0  800.0 5.063 5.036 4.993 4.952 4.912 4.765 4.635 4.519 4a414 4.320
140.0  800.0 5.163 5.135 5.090 5.048 5.006 4.855 4.721 4. 601 4.494 4.398
150.0 800.0 5.260 5.232 5.185 5.141 5.099 4.943 4. 805 4.682 4.573 4474
160.0  800.0 5.356 5.326 5.279 5.233 5.189 5.028 4.887 4.761 4.649 4.548
170.0  800.0 5.450 5.419 5.370 5.323 5.278 5.112 4.967 4.839 4.724 4.621
180.0  800.0 5.542 5.510 5.459 5.411 5. 364 5.194 5.045 4.914 4.797 4.691
190.0  800.0 5.632 5.599 5.547 5.497 5.449 5.274 5.122 4.987 4.868 4.761
200.0  800.0 5.720 5.686 5.633 5.581 5.532 5.353 5.197 5.059 4.937 4.828
210.0 800.0 5.807 5.772 5.717 5.664 5.613 5.430 5.270 5.130 5.006 4.895
220.0 800.0 5.893 5.857 5.800 5.745 5.693 5.505 5.342 5.199 5.072 4.960
230.0 800.0 5.977 5.940  5.881 5.825 5.772 5.579 5.412 5.266 5.138 5.023
240.0 800.0 6.060 6.022 5.961 5. 904 5.849 5.651 5.481 5.333 5.202 5.086
250.0 800.0 6.142 6.103 6.040 5.981 5.925 5.722 5.548 5.397 5.265 5.148
260.0  800.0 6.223 6.183 6.118 6.057 5.999 5.791 5.614 5.461 5.327 5.208
270.0  800.0 6.304 6.261 6.195 6.132 6.073 5.860 5.679 5.523 5.1388 5.268
280.0 800.0 6.383 6.339 6.271 6.206 6.145 5.926 5.742 5.584 5.447, 5.327
290.0 800.0 6.461 6.416 6.346 6.279 6.216 5.992 5.804 5.644 5.506 5.386
300.0  800.0 6.539 6.493 6.420 6. 351 6286 6.056 5.865 5.704 5.565 5. 444
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Table A-16 (cont’d).

T P n=0.1 a=0.25 n=0.5 n=0.75 w=1.0 n=2.0 m=3.0 o=4.0 w=5.0 n=6.0
o bars mol/kg wmol/kg wol/kg wmol/kg mol/kg mol/kg wol/kg wol/kg wol/kg wol/kg

0.0 1000.0 3.498 3.485 3.463 3. 442 3.421 3.341 3.264 3.192 3.124 © 3.060
10.0 1000.0 3.638 3.624 3. 601 3.578 3.555 3.469 3.388 3.313 3.242 3.175
20.0 1000.0 3.775 3.759 3.734 3.709 3.685 3.594 3.509 3.430 3.356 3.287
25.0  1000.0 3.841 3.825 3.799 3.774 3.749 3.655 3.568 3.487  3.412 3.342
30.0 1000.0 3.907 3.891 3.864 3.837 3.812 3.715 3.626 3.543 3.467 3.396
40.0 1000.0 4.036 4.019 3.990 3. 962 3.935 3.833 3.739 3.653 3.574 3.501
50.0 1000.0 4.161 4.143 4.112 4.083 4.054 3. 947 3.849 3.759 3.677 3.602
60.0 1000.0 4.283 4.263 4,231 4.200 4.170 4.058 3.956 3.863 3.778 3.701
70.0  1000.0 4.401 4.380 4. 347 4.314 4.283 4.165 4.059 3.963 3.876 3.796
80.0 1000.0 4.516 4,494 4.459 4.425 4.392 4.270 4.160 4.060 3.970 3.889
90.0 1000.0 4.628 4. 605 4.568 4.533 4,499 4.372 4.258 4.155 4.062 3.978

100.0  1000.0 4. 7317 4.713 4.675 4.638 4.602 4.471 4.353 4.2417 4.151 4.065
110.0 1000.0 4.843 4.818 4.778 4.740 4,703 4.567 44445 4.336 4.238 4.149
120.0  1000.0 4.9417 4.921 4.880 4.840 4. 802 4.661 4,536 4,423 4.322 4.231
130.0 1000.0 5.048 5.021 4.979 4.938 4.898 4.753 4.624 4.508 4.404 4.311
140.0 1000.0 5.147 5.119 5.075 5.033 4.992 4.842 4,709 4.591 4.484 4.388
1500 1000.0 5.244 5.215 5.170 5.126 5.084 4.929 4.793 4.671 4.562 4.464
160.0  1000.0 5.339 5.309 5.262 5.217 5.174 5.015 4.875 4.750 4.638 4.538
170.0  1000.0 5.432 5. 401 5.353 5.306 5.262 5.098 4.954 4.827 4.712 4.610
180.0 1000.0 5.523 5.491 5.441 5.393 5.347 5.179 5.032 4.902 4.785 4.680
190.0 1000.0 5.612 5.579 5.528 5.479 5.431 5.259 5.108 4.975 4,856 4.749
200.0 1000.0 5.699 5.666 5.613 5.562 5.514 5. 337 5.182 5. 046 4.925 4.816
210.0 1000.0 5.785 5.751 5.696 5.644 5.594 5.413 5.255 5.116 4.993 4.882
220.0 1000.0 5.870 5.835 5.778 5.725 5.673 5.487 5.326 5.185 5.059 4,947
230.0 1000.0 5.953 5.917 5.859 5.804 5.751 5.560 5.396 5.252 5.124 5.010
240.0  1000.0 6.035 5.997 5.938 5.881 5.827 5.632 5.464 5.317 5.188 5.073
250.0 1000.0 6.116 6.077 6.016 5.957 5.902 5.702 5.530 5.382 5.250 5.134
260.0 1000.0 6.195 6.155 6.092 6.032 5.975 5.770 5.596 5. 444 5.312 5.194
270.0 1000.0 6.274 6.233 6.168 6.106 6.047 5.837 5.659 5.506 5.372 5.253
280.0 1000.0 6.351 6.309 60242 6.178 6.118 5.903 5.722 5.566 5.431 5.312
290.0 1000.0 6.428 6.384 6.315 6.249 6.187 5.967 5.783 5.625 5.490 5.370
*300. 0 1000.0 6.504 6.459 6.387 6.319 6.256 6.030 5.842 5.683 5.547 5.428
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33.4
39.7
46.9
55.0
64.1
T4.4
85.8

r=0.1
mol/kg

-1984.9
~1943.8
-1902.7
-1882.1
-1861.5
~1820.3
-1779.1
-1737.9
-1696.6
-1655.4
-1614.0
-1572.6
-1531.1
~1489.4
~1447.6
~1405.7
~1363.5
-1321.2
~1278.7
-1236.0
-1193.0
-1149.7
-1106.0
-1062.1
-1017.7

-972.9

-927.7

-882.0

-835.8

-789.3

-742.6

-695.9

ey

Table

n=0. 25
mol/kg

-1962.3
-1923.6
~-1884.3
-1864.6
-1844.7
-1805.0
=-1765.1
~1725.3
-1685.4
=1645.4
-~1605.5
~1565.5
~1525.5
~1485.5
=1445.4
~1405.3
-1365.1
-1325.0
-1284.8
-1244.7
~1204.5
-1164.3
-1124.2
-1084.2
~-1044.3
~1004.7

~-965.5

-927.0

-889.4

-853.6

-820.4

=-791.4

A-17.

n-0.5
mol/kg

-1917.0
-1884.2
-1849.4
-1831.6
-1813.6
-1777.1
-1740.4
-1703.5
-1666.4
-1629.4
-1592.5
-1555.6
~1518.7
-1482.0
-1445.5
~1409.2
-1373.1
-1337.3
-1301.9
-1266.9
~1232.5
~1198.6
-1165.5
-1133.2
-1102.2
-1072.6
-1045.1
-1020.3

-999.3

-983.6

-975.8

~980.0

The Specific Enthalpy of NaCl(aq), J/g.

n=0.75
mol/kg

~1864.2
-1839.1
~1810.2
~1794.8
=-1779.1
~-1746.9
-1714.0
-1680.8
-1647.3
-1613.9
-1580.5
-1547.3
~1514.2
-1481.5
-1449.1
-1417.2
-1385.9
~1355.2
~1325.2
-1296.2
-1268.1
-1241.3
-1216.0
-1192.4
-1171.0
-1152.5
-1137.5
-1127.3
-1123.7
-1129.2
-1147.9
-1186.3

m=l.0
mol/kg

~1805.8
-1789.7
-1767.5
-1755.1
-1742.1
-1714.9
-1686.6
~1657.6
-1628.2
-1598.9
«1569.6
-1540.6
-1511.8
~1483.6
~-1455.9
~1428.9
-1402.7
-1377.6
-1353.6
-1331.0
~1309.9
-1290.7
-1273.7
-1259.3
-1248.1
-1241.0
-1239.0
~1243.8
~1257.7
-1284.4
-1329.3
-1401.5

w=2.0
mol/kg

-1543.2
-1569.9
~1581.2
-1583.3
-1583.9
-1581.5
-1576.0
-1568.5
-1559.1
-1550.0
~-1540.8
-1531.9
~1523.7
-1516.5
~1510.7
~1506.6
-1504.5
-1504.8
-1507.8
-1514.0
-1523.8
-1537.8
-1556.5
-1581.0
-1612.2
-1651.6
-1701.4
-1764.4
~1845.1
~1950.0
-2089.8
~2281.4

a=3.0
mol/kg

-1290.7
-1359.4
=-1406.1
-1424.3
~1440.1
~1466.1
~1486.9
-~1504.3
-1517.5
-1531.8
~1545.7
-1559.9
-1575.0
-1591.5
-1610.1
-1631.1
~1655.3
-1683.0
-1714.9
-1751.6
~-1793.5
-1841.6
~-1896.5
-1959.3
-2031.3
-2114.3
-2210.8
-2324.3
-2460.3
=-2627.2
-2838.4
-3116.4

a*4.0
wol/kg

=-1112.1
-1208.9
-1284.4
-1316.8
~1346.6
-1399.7
~1446.4
-1488.4
-1523.5
~-1561.5
-1598.8
-1636.3
=-1674.7
-1714.8
-1757.5
-1803.3
~1853.1
-1907.6
-1967.3
~2033.1
-2105.5
-2185.4
=-2273.6
-2371.0
~2479.0
~2599.2
-2734.0
~2887.0
~3063.7
-3272.9
-3529.1
-3857.3

n=35.0
mol/kg

-1060.5
-1160.7
-1251.4
-1293.6
-1333.7
~1408.7
~1477.4
-1541.0
-1594.7
~1654.4
-1713.2
-1772.0
~-1831.8
~1893.5
-1958.1
-2026.4
-2099.3
=2177.6
-2262.1
=-2353.6
~2452.17
-2560.1
-2676.5
-2802.8
-2939.8
-3088.8
=-3251.7
-3431.4
~3632.6
-3863.4
-4137.5
-4479.8

w=6.0
mol/kg

-1180.6
-1250.3
-1336.9
-1382.0
-1427.0
~1515.3
-1599.6
-1679.6
-1746.3
-1823.9
-1900.5
~1977.2
~2054.9
-2134.6
-2217.3
-2304.1
-2396.0
-2493.9
~-2598.5
-2710.7
-2831.0
-2960.0
-3098.2
-3245.9
-3403.5
-3571.6
=-3751.1
~3943.6
-4152.4
-4383.5
-4648.6
-4969.8

0€1



°c

0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

-

m=0.1
mol/kg

~1965.2
-1924.8
-1884.3
-1864.0
-1843.6
~1802.8
-1762.0
-1721.2
-1680.4
-1639.5
~1598.5
-1557.5
~1516.4
-1475.1
-1433.8
~-1392.4
-1350.8
-1309.1
-1267.2
-1225.2
-1183.0
-1140.5
-1097.8
-1054.9
-1011.5

-967.9

-923.8

-879.3

~-834.4

-789.1

~743.3

'69703

w=0.25
mol/kg

-1943.4
-1905.2
~1866.4
~1846.8
-1827.1
-1787.17
-1748.2
-1708.6
-1669.0
-1629.4
-1589.7
-1550.0
-1510.3
~1470.6
-1430.9
-1391.2
-1351.4
~1311.7
-1271.9
-1232.2
-1192.5
-1152.9
-1113.2
~1073.6
~1034.2

-994.8

-955.7

-917.0

-878.9

-841.7

~806.2

'773.5

m=0.5
mol/kg

-1900.6
~1867.5
~1832.7
~1814.9
-1796.8
-1760.5
-1723.8
~1686.9
~1650.0
-1613.1
-1576.2
-1539.4
~1502.7
-1466.1
~1429.6
-1393.4
~1357.4
-1321.7
~-1286.3
-1251.3
~1216.8
-1182.8
-114903
-1116.6
-1084.8
-1054.1
-1024.8

~997.4

-972.6

-951.4

-935.5

-927.8

Table A-17 (cont’d).

n-0075
wol/kg

-1851.3
~1824.9
~1795.2
-1779.6
-1763.6
-1731.1
~1698.0
~1664.5
-1631.0
-1597.3
-1563.8
-1530.4
~1497.2
-1464.3
-1431.7
-1399.6
-1368.0
-1337.0
~1306.7
-1277.2
-1248.6
~1221.0
~-1194.7
-1169.8
-1146.7
-1125.6
-1107.3
-1092.3
-1081.9
-1077.7
-1082.6
-1101.1

mn=1.0
mol/kg

-1797.3
~-1778.5
~-1754.7
-1741.7
-1728.2
-1700.2
-1671.2
~1641.8
-1612.0
-1582.2
-1552.5
-1523.0
-1493.8
-1465.0
-1436.8
-1409.3
-1382.5
-1356.8
-1332.0
-1308.6
~1286.5
-1266.0
-1247.4
~1231.0
~1217.2
-1206.5
-1199.7
~-1197.8
~1202.4
-1215.7
~1241.6
~1286.2

u=2.0
mol/kg

~1558.3
-1575.0
-1579.9
-1579.8
-1578.3
~1572.8
~1564.6
~1554.9
-1544.4
-1533.2
-1522.1
-1511.3
=-1501.2
-1492.2
-1484.4
-1478.4
~1474.4
~1472.7
~1473.6
~1477.7
-1485.3
-1496.8
~1512.7
~1533.8
-1560.8
-1594.7
-1636.8
-1689.1
=1754.1
~1836.1
~1941.7
-2081.8

w=3.0
mol/kg

-1331.3
-1381.7
-1416.9
-1430.9
-1443.1
-1463.4
-1479.7
-1493.2
-1505. 1
-1515.7
-1526.0
-1536.6
-1548.1
-1561.1
-1576.0
-1593.6
-1614.3
-1638.8
-1667.5
-1701.2
-1740.3
-1785.6
-1837.9
-1897.9
-1966.6
-2045.3
-2135.4
-2239.2
-2359.6
-2501.5
-2672.5
-2885.9

m=4.0
wol/kg

-1171.8
=1243.6
~1303.5
~-1330.3
~1355.2
~1400.7
-1441.5
~1478.6
~1513.6
~1546.4
-1578.4
~-1610.5
-1643.4
~1678.1
-1715.3
-1755.9
-1800.6
~1850.3
-1905.7
~1967.6
~2036.9
~2114.4
-2200.9
~-2297.3
~2404.6
-2524.0
-2656.9
-2805.1
-2971.3
-3159.7
-3377.5
~3637.6

u=5.0
mol/kg

-1126.3
-1198.1
-1271.5
-1307.3
-1342.2
~1409.0
‘147106
-1530.5
-1587.0
-1640.3
-1692.3
-1744.0
-1796.4
-1850.6
-1907.6
~1968.5
=2034.3
-2106.0
-2184.7
-2271.3
-2366.8
-2472.1
~2588.1
=2715.7
-2855.7
-3009.0
=-3176.4
=3359.1
-3558.7
-3777.8
~4021.5
-4300.0

u=6.0
mol/kg

-1233.7
-1276.9
-1347.5
-1386.9
-1427.4
-1508.8
-1588.4
-1665.2
-1739.9
-1810.5
-1879.3
-1947.2
-2015.5
~2085.5
-2158.3
-2235.2
-2317.5
~2406.5
-2503.3
-2609. 1
-2725.0
-2851.9
-2990.7
-3142.1
-3306. 6
-3484.7
-3676.3
-3881.5
-4100.1
-4332.3
-4579.7
-4847.6

1€1



P

bars

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

m=(0.1
mol/kg

~1945.9
-1906.1
-1866.1
-1846.0
~-1825.8
-1785.5
=1745.0
-1704.5
~1664.0
~1623.5
-1582.9
-1542.2
~-1501.4
-1460.6
-1419.6
-1378.6
-1337.4
-1296.2
-1254.8
-1213.3
-1171.7
-1129.8
-1087.8
-1045.5
-1003.0

-960.3

-917.2

-873.8

-830.0

-785.8

=741.3

-696.4

u=0.25
mol/kg

-1924.9
-1887.1
-1848.6
-1829.2
-1809.7
~1770.5
-1731.3
~1692.0
-1652.6
-1613.3
-1573.9
-1534.5
~1495.0
‘145506
~1416.1
~1376.6
-1337.2
-129707
~-1258.3
-1218.8
-1179.4
-1140.1
-1100.7
-1061.4
=-1022.1

-982.9

-943.8

-904.8

~866.0

-827.7

-789.9

-753.0

a=0.5
mol/kg

~-1884.3
-1851.0
-1816.0
-1798.2
-1780.2
-1743.8
-1707.2
-1670.4
~1633.6
-1596.8
-1559.9
-1523.2
-1486.5
~1450.0
-1413.5
-1377.3
-1341.3
~-1305.6
-1270.2
-1235.1
-1200.3
-1166.0
-1132.2
~1099.0
-1066.3
=-1034.5
-1003.5

-973.7

-945.3

-918.7

-894.5

-873.6

Table A-17 (cont’d).

n=0.75
mol/kg

-1838.2
-1810.6
-1780.1
-1764.3
~1748.1
-1715.3
-1681.9
~1648.3
-1614.6
-1580.8
~1547.1
~-1513.5
-1480.1
-1447.0
-1414.2
-1381.8
~-1349.9
-1318.5
-1287.8
-1257.7
~-1228.5
-1200.2
-1172.8
=1146.7
-1121.8
-1098.5
-1077.0
-1057.8
-1041.2
-1028.0
-1019.2
-1016.4

m=1.0
mol/kg

~1788.3
-1767.0
=1741.7
-1728.2
=-1714.2
-1685.5
-1655.9
-1625.9
~1595.7
-1565.5
~1535.3
-1505.3
-1475.7
=1446.4
-1417.7
~1389.6
-1362.2
-1335.7
-1310.2
-1285.8
-1262.7
~1241.0
-1220.9
-1202.5
~1186.3
-1172.5
-1161.4
~-1153.7
-1150.0
=-1151.4
~1159.2
~1175.5

w=2.0
mol/kg

-1569.8
~1577.8
-1577.4
-1575.1
-1572.0
-1563.5
-1553.1
-1541.3
-1529.2
-1516.2
-1503.2
~1490.6
~1478.7
-1467.8
-1458.1
-1450.1
~1444.0
~-1440.2
-1439.0
-1440.8
-1445.9
~1454.9
-1468.0
-1485.9
-1509.2
-1538.5
-1574.8
-1619.3
-1673.2
-1738.5
-1817.9
-1915.1

n=3.0
mol/kg

-1363.8
-1399.0
-1424.7
=-1435.1
-1444.2
-1459.5
~1471.8
~1481.8
-1491.6
~1498.8
-1505.6
-1512.8
-1520.8
-1530.2
-1541.5
-1555.5
~1572.5
-1593.3
-1618.4
-1648.4
-1684.0
-1726.0
-1775.0
-1831.9
-1897.6
-1973.2
-2059.8
-2159.1
-2272.9
-2403.5
=2554.3
-2729.7

m=4.0
mol/kg

-1217.6
-1269.6
-1317.2
-1339.3
-1360.4
-1399.6
-1435.3
-1468.3
-1501.7
-1529.6
-1556.6
-1583.5
-1611.1
-1640.3
-1671.9
-1706.8
~1745.8
-1789.9
-1839.9
-1896.7
~1961.2
-2034.6
-2117.17
-2211.7
-2317.8
-2437.2
-2571.5
=-2722.2
-2891.5
-3081.6

'=3295.7

-3537.9

n=5.0
mol/kg

-1170.9
-1222.4
-1283.1
-1314.3
-1345.3
~1405.9
~1463.8
-1518.8
-1576.0
-1623.5
~1669.1
-1713.9
~1759.0
~1805.5
~-1854.6
~1907.4
-1965.1
-2028.8
-2099.7
-2179.1
~2268.2
~2368.3
~2480.5
-2606.3
-2747.1
~2904.1
-3079.0
-3273.4
-3488.9
-3727.5

- =3991.3

-4282.8

m=6.0
mol/kg

-1257.4
-1285.0
=1346.3
-1382.4
-1420.1
-1497.4
-1574.3
-1649.0
-1728.9
-1793.2
~1854.5
-1914.0
-1973.1
~-2033.0
-2095.2
-2161.2
-2232.3
-~2310.2
-2396.3
-2492.0
~2599.0
-2718.7
-2852.6
-3002.2
-3169.0
~3354.3
~3559.7
-3786.2
~4035.1
~4307.2
-4602.9
=-4921.7

(41



°c

0.0
10.0
20.0
25.0
30.0

.40.0
50.0
60.0
70.0
80.0
90.0

100.0

110.0

120.0

130.0

140.0

150.0

160.0

170.0

180.0

190.0

200.0

210.0

220.0

230.0

240.0

250.0

260.0

270.0

280.0

290.0

300.0

P

bars

600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0

n=0,.1
mol/kg

-1927.1
-1887.8
-1848.2
-1828.3
-1808.3
-1768.3
-1728.1
-168890
~-1647.8
-1607.5
-1567.2
~1526.9
-1486.4
-1445.9
-1405.3
~1364.6
-1323.8
-1283.0
-1242.0
-1201.0
-1159.8
-1118.5
-1077.0
-1035.4

-993.5

-951.5

-909.2

~866.6

-823.7

-780.6

=-737.1

-693.2

a=0. 25
mol/kg

-1906.9
~1869.3
-1831.1
-1811.8
-1792.4
-1753.5
~1714.5
-1675.4
-1636.3
-1597.2
-1558.0
-1518.9
-1479.6
~1440.4
~1401.2
-1362.0
-1322.8
-1283.6
~1244.4
-1205.2
-1166.1
-1127.0
-1087.9
-1048.9
~1009.8

-970.8

-931.9

-893.0

~854.2

-815.6

=-777.2

~739.2

a=0.5
mol/kg

-1868.2
-1834.6
-1799.6
-1781.7
~1763.7
-1727.4
-1690.8
-1654.1
~1617.3
-1580.5
-1543.7
-1507.0
-1470.4
-1433.9
-1397.5
-1361.3
~1325.4
-1289.6
=-1254.1
-1219.0
-1184.1
~-1149.7
-1115.7
-1082.1
~1049.0
~1016.6

-984.8

-953.9

-923.9

~-895.2

-867.9

-842.6

Table A-17 (cont’d).

m=0.75
mol/kg

~1825.0
-1796.2
=-1765.1
-1749.1
-1732.8
-169906
-1666.0
-1632.2
~1598.2
~1564.3
-1530.4
-1496.7
-146302
~1429.9
-1396.9
-1364.3
-1332.1
-1300.4
-1269.3
-1238.9
-1209.2
-1180.3
-1152.3
-1125.3
~1099.5
-1074.9
-1051.8
-1030.5
-1011.2

-994.3

-980.6

-970.8

a~1.0
mol/kg

-1778.6
-1755.2
-1728.6
~1714.6
-1700.2
~1670.8
-1640.7
-1610.2
<1579.5
-1548.8
-1518.3
-1487.9
-1457.8
~1428.1
-1398.9
~1370.3
-1342.4
~-1315.3
-1289.2
~1264.1
-1240.1
-1217.5
-1196.3
-1176.7
-1159.0
-1143.3
-1130.1
-1119.6
-1112.5
-1109.2
-1110.9
-1118.7

n=2.0
mol/kg

-1577.9
~1578.6
-1573.5
-1569.6
-1564.9
-1553.9
-‘56104
-1527.7
-1513.8
~1499.2
-1484.5
-1470.3
~1456.7
-1444.0
-1432.7
-1422.9
-1414.9
-1409.2
-1406.1
-~1405.8
~1408.8
-~1415.6
~1426.5
-1442.1
~1463.0
-1489.9
-1523.7
~1565.4
-1616.3
-1678.4
-1753.9
-1846.2

n=3.0
mol/kg

-1388.5
-1411.5
-1429.4
~1436.9
-1443.5
-1456-6
-1463.4
-1470.3
-1477.5
~1481.6
-1485.3
~1489.4
-1494.1
-1500.2
~1508.3
-1518.8
-1532.3
-1549.5
~-1571.1
-1597.6
-1629.8
-1668.4
-1714.4
-1768.6
~1832.1
-1906.1
-1992.2
-2092.1
~2208.1
-2343.2
-2501.3
-2688.0

o=4.0
mol/kg

~1249.8
-1287.3
-1325.6
-1344.3
~1362.4
-1396.5
~1428.2
-1457.5
~1488.6
-1512.2
~1534.7
~1556.9
~1579.6
-1603.6
-1629.9
-1659.4
-1692.8
-1731.2
=1775.6
-1827.0
-1886.3
-1954.9
-2034.0
-2124.8
=-2229.1
-2348.5
=-2485.1
-2641.5
-2820.8
-3027.0
-3265.5
-3543.6

m=5.0
mol/kg

-1195.3
-1234.1
-1286.9
-1315.1
-1343.6
-1399.9
~1454.4
-1506.4
-1563.1
-1605.5
~1645.5
-1684.0
-1722.4
-1761.8
-1803.2
-1848.1
-1897.5
-1952.9
-2015.5
~2086.8
-2168.2
-2261.3
-2367.7
-2489.2
-2627.9
-2786. 1
-2966. 2
-3171.6
-3405. 8
-3673.9
-3982.1
-4338.9

m=6.0
mol/kg

-1253.1
-1275.9
~1334.2
-1369.2
~1406.0
~1482.0
-1557.8
-1631.7
-1715.0
-1774.1
~1829.0
~1880.9
-1931.3
-1981.8
=2033.7
-2088.7
-2148.5
=2214.6
-2288.8
-2372.8
-2468.6
~2578.0
=2703.1
-2846.1
~3009.5
-3195.9
-3408.3
~3650.3
-3926.0
-4240.8
-4601.2
-5016.1

€€



9%

0.0
10.0
20.0
25.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

P

bars

800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0
800.0

n=0.1
mol/kg

-1908.8
-1869.9
-l83006
~1810.8
~1791.0
-1751.2
-1711.4
~-1671.5
-163106
-1591.6
~1551.6
~1511.5
-1471.3
-1431.1
-1390.8
-1350.5
-1310.0
-1269.5
-1228.9
-1188.3
~1147.5
—1106-6
-1065.6
-1024.5

-983.2

-94108

-900.1

-858.3

-816.2

-773.9

-731.2

-688.4

-.0-25
mol/kg

-1889.1
-1851.8
~1813.8
-1794.6
-1775.3
-1736.7
-1697.9
-1659.0
-1620.1
-1581.2
-1542.2
-1503.3
-1464.3
-1425.3
-1386.3
~-1347.3
-1308.3
~1269.3
~1230.4
-1191.5
~1152.6
~-1113.8
-1075.0
-1036.2

-997.4

~-958.7

-920.0

-881.3

-842.7

-804.3

-766.0

-727.9

a=0.5
mol/kg

-1852.2
~1818.4
-1783.2
=-1765.4
~1747.3
~-1711.0
-1674.5
‘163708
-1601.0
-1564.3
-1527.6
-1491.0
~1454.4
~1418.0
-1381.6
~1345.5
~1309.5
-1273.8
-1238.3
-1203.1
-1168.3
~1133.7
~1099.6
~-1065.9
-1032.6

-999.9

-967.8

~936.3

-905.7

-876.1

-8“7-8

-821.2

Table A-17 (cont’d).

a=0.75
mol/kg

-1811.6
-1781.9
-1750.2
-1733.9
=-1717.4
~1684.0
-1650.2
-1616.2
-1582.0
-1548.0
-1514.0
-1480.1
-1446.4
-1413.0
-1379.8
-1347.1
-1314.7
-1282.8
-1251.5
-1220.7
-1190.7
~-1161.4
-1132.9
-1105.4
-1078.9
-1053.6
-1029.7
-1007.3

-986.8

-968.5

-953.1

=-941.3

ﬂ-lﬁo
mol/kg

-1768.3
~1743.1
=-1715.4
-1700.9
-1686.2
-1656.1
-1625.5
-1594.6
-1563.4
-1532.4
~1501.4
-1470.7
-1440.3
-1410.2
~1380.7
-1351.6
-1323.3
-1295.7
-1269.1
-1243.4
-1218.8
-1195.4
-1173.“
-1153.0
-1134.3
-1117.6
-1103.1
~1091.3
-1082.6
-1077.7
-1077.5
~-1083.4

w=2.0
mol/kg

-1582.7
-1577.5
-1568.6
-1563.1
-1557.2
~-1544.0
-1529.6
-1514.3
-1498.5
-1482.4
~1466.4
-1450.7
~1435.6
~1421.5
-1408.7
-1397.3
-1387.8
-1380.4
~1375.5
-1373.4
~1374.6
~-1379.5
~1388.5
-1402.3
~1421.4
-1446.7
-1479.0
-1519.7
-1570.3
-1632.9
-1710.7
~1807.9

m=3.0
mol/kg

-1405.8
~1419.6
~-1431.6
-1436.7
=-1441.3
-1448.9
~1454.6
~1458.8
~1463.3
~1464.7
-1465.9
~1467.2
-1469.2
-1472.5
-1477.5
-1485.0
~1495.4
~1509.4
-1527.6
-1550.9
~1579.8
-1615.2
-1658.2
-1709.7
-1770.9
-1843.3
~1928.9
-2029.7
~2149.0
~2290.5
=2460.1
-2665.9

m=4.0
mol/kg

-1269.4
-1297.3
-1329.4
~1345.6
~1361.5
~1391.9
~1420.3
~1446.5
=1475.1
~1495.2
-1513.9
~1532.1
-1550.6
=-1570.1
~1591.7
-1616.2
~1644.5
-1677.17
-1716.6
~1762.6
~1816.6
-1880.0
-1954.3
=-2041.0
-2142.1
-2259.7
-2396.6
~2556.3
=2743.1
-2963.1
~3224.6
~-3539.5

m=5.0
mol/kg

-1200.7
-1234.3
-1283.6
-1310.3
~1337.5
-1391.4
-1443.7
-1493.5
-~1549.5
~-1587.9
-1623.2
-1656.6
~1689.2
-1722.2
~1756.9
-1794.4
~1836.2
~1883.6
-1938.0
-2000.9
-2073.9
-2158.9
-2257.8
=2372.7
~2506.1
-2661.2
~2841.4
-3051.2
~-3296.5
-3585.0
~3927.5
-4339.3

w=6.0
mol/kg

-1222.7
-1250.8
-1312.2
-1348.2
-1385.9
-1462.9
~1539.4
~1613.5
-~1700.0
~1755.3
-1805.1
-1850.8
-1893.9
-1936.0
-1978.7
-2023. 6
=2072.4
-2127.0
-2189.2
-2260.8
-2344.1
=2441.1
-2554.5
~2686.8
-2841.2
~3021.4
~3231.6
=3477.3
-3765.4
-4105.0
~4508.6
~4994. 4

el



a=0.1
mol/kg

-1890.8
-1852.2
-1813.2
-1793.6
~-1773.9
=-1734.4
-1694.8
-1655.1
~1615.5
-1575.7
-1536.0
-1496.2
-1456.3
-1416.3
-1376.3
-1336.2
-1296.1
-1255.9
-1215.6
-1175.3
-1134.9
-1094. 4
-1053.8
-1013.2
-972.4
-931.4
-890.3
~849.1
~-807.6
~766.0
=-724.2
-682.1

-

n=0.25
wol/kg

-1871.7
-1834.5
-1796.7
-1777.6
-1758.5
~1720.0
-1681.4
-1642.7
-1604.0
-1565.2
-1526.5
-14870 7
~1448.9
-1410.2
-1371.4
-1332.6
-1293.8
-1255.1
-1216.3
-1177.7
-~1139.0
-1100.4
-1061.9
-1023.3

-984.8

-946.4

-908.0

~869.6

-831.3

-793.‘

-755.1

-717.4

u=0.95
mol/kg

-1836.4
-1802.3
-1767.1
=-1749.2
-1731.1
~1694.8
-1658.3
~1621.7
-1584.9
-1548.2
~1511.6
~1475.1
-1438.6
-1402.2
-1365.9
-1329.8
-1293.9
-1258.2
-1222.8
-1187.6
-1152.7
-1118.2
-1084.0
-1050.2
~1016.9

-984.1

-951.8

-920.2

-889.4

-859.5

-831.0

-804.1

Table A~17 (coat’d).

u=0.75
mol/kg

-1798.0
-1767.5
~1735.3
-1718.9
‘170202
-1668.6
~1634.6
-1600.4
-1566.0
-1531.8
~1497.7
-14630 8
-1430.0
-1396.3
-1363.2
-1330.3
-1297.8
-1265.8
~1234.3
-1203.3
-1173.0
-1143.5
=1114.7
-1086.8
-1059.9
~1034.2
~1009.8

-98609

-965.8

-947.0

-931.1

-919.1

a=1.0
mol/kg

~1757.4
-1730.7
-1702.1
~1687.2
~1672.2
-1641.6
"l6l°n 5
-1579.2
=1547.5
-1516.1
-1484.9
~1454.0
-1423.3
~-1392.9
-1363.1
-1333.7
-1305.1
-1277.1
~1250.1
-1223.9
~1198.9
-1175.0
-1152.4
-1131.4
-1112.0
-1094.6
-1079.4
-1066.9
-1057.5
-1052.0
-1051.5
-1057.5

n-Z.O
mol/kg

-1584.5
-1574.6
-1562.7
-1556.0
-1549.0
~1534.0
~1517.9
-1500.9
-1483.6
~1466.2
-1449.0
-1432.2
-1416.1
-~1400.8
-1386.7
~-1374.1
~1363.3
-1354.5
-1348.3
~1344.8
~1344.5
-1347.8
-1355.3
-1367.6
-13850 2
-1409.2
-1440.5
-1480.5
~1531.1
-1594.9
-1675.6
-1778.3

I-3t°
mol/kg

-1416.3
~1423.6
-1431.3
-1434.7
-1437.7
~1442.5
~1445.7
-1447.4
=1449.4
-1448.9
~1448.0
~1447.2
-1447.0
-1448.0
-145007
~1455.7
~1463.5
~1474.9
~1490.4
-1510.7
~1536.8
-1569.4
-1609.5
~1658.3
-1717.1
-1787.7
-1872.1
-1972.9
~2093.9
~2239.8
-2417.8
-2638.3

m=4.0
mol/kg

-1277.2
-1300.3
-1329.0
-1343.7
-1358.2
-1386.1
~1411.9
=1435.5
-1462.0
-1479.6
-1495.5
-1510.6
~1525.8
~1541.9
-1559.6
-1580.1
~1604.1
-1632.7
~1667.0
-1708.1
=1757.1
~1815.6
~1884.9
-1967.0
-2063.9
~2178.1
-2312.9
-2472.3
-2661.9
~2888.9
=3164.1
-3502.9

n-5.0
mol/kg

-1188.4
-1223.9
-1273.8
-1300.6
-1327.6
~1380.9
-1432.1
~1480.4
~1536.4
-1572.2
~1604.3
~1633.9
-1662.1
-1690.1
~1719.2
-1750.7
~1786.0
-1826.3
~1873.2
-1928.3
~1993.13
-2070.1
-2160.7
~2267.6
-2393.6
-2542.1
~2717.5
~2925.0
-3171.9
~3467.9
-3826.8
-4268.9

Il-6.0
mol/kg

-1167.8
-1211.0
-1281.2
-1320.3
-1360.5
-1441.0
-1519.6
~1595.0
-1685.5
-1739.0
-1785.6
~1826.9
-1864.5
-1900.0
~1935.1
-1971.5
-2010.9
-2055. 2
-2106.3
-2166. 1
-2236.9
-2321.0
-2421.2
-2540.3
-2681.9
-2850. 2
-3050.3
-3288.8
-3574.1
-3917.9
-4336.5
-4853.8
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