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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 thermodynain:ic 

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 < T ~ 573 K, saturation pressure ~ p 

-1 
1 kbar, 0 ~ m ~ 6.0 mol kg • It is shown that this 

equation may be extrapolated to higher solute molalities 

at lower pressures. An estimation of uncertainties in 

various quantities is given. Tables of values for various 

thermodynamic properties are presented in the appendix. 

vii 



1. Introduction 

In view of the importance of sodium chloride as the primary salt in 

seawater, in most natural waters, and in many industrially important 

fluids, a comprehensive set of equations are needed for the thermodynamic 

properties of aqueous NaCl. This paper completes the program initiated 

by Rogers and Pitzer [1]
1 who developed an equation for the volumetric 

properties of aqueous NaCl over the range 0-300°C and 0-1000 bar (0-100 MPa). 

""~ Special attention was given to the temperature derivatives which are 

needed to calculate the pressure dependence of the enthalpy, entropy, 

and heat capacity. We use the equations of Rogers and Pitzer for the_ 

pressure dependence of various thermodynamic properties to convert data 

measured at various pressures to a single pressure for further correlation. 

The final result of the present evaluation combined with that of Rogers 

and Pitzer is a general equation for the various thermodynamic properties 

-1 
of aqueous NaCl over the range 0-300°C, 0-1000 bar, and 0-6 mol kg • 

With reduced accuracy the equation is applicable to saturation molality 
and to slightly higher temperature. 

In another sense, this is a revision of .the thermodynamic equation 

of Silvester and Pitzer [2] who evaluated the data available in 1976 which 

were almost entirely for 1 atm or saturation pressure. The resulting 

equation was reasonably accurate up to 200°C, but above that temperature 

the saturation pressure 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 literature references at the end of 
this paper. 
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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 temperature 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-

dynamic quantities. This equation is based on sound statistical mechanics 

and includes a Debye-HUckel .term with the theoretical limiting-law slope 

along with virial or interaction coefficients for short-range interionic 

forces between ion pairs and triplets. The virial coefficients are 

evaluated empirically. One great advantage of this formulation is that 

it has been extended and applied very successfully to mixed electrolytes 

of any degree of complexity and to solutions with additional neutral 

solutes [8-11]. Thus the parameters for NaCl from this paper can be used 

at once with the appropriate parameters for other constituents to calcu-

late properties of more complex solutions. 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
2
so

4 
[16], LiCl, KCl, and CsCl [17], for MgC12 and CaC12 [18] and 

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. 

2 
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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 uncertainty 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]. 

-
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2. Composition Dependent (Pitzer) Equations 

EX The excess Gibbs free energy, G , 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, 

(1) 

where n
1 

and n
2 

are the content in moles of solvent and solute, 

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

from dissociation of the salt. G
1 

and G2 are the Gibbs energies of solvent 

4 

and solute in their standard states (pure liquid and hypothetical ideal one 

molal solution, respectively). The standard state applies at any temperature 

and any pressure. Normally the standard state is limited to 1 atm pressure, 

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

Next one may write 

(2) 

-EX where Gi is the partial molal excess Gibbs energy of component i. For 

a completely dissociated electrolyte dissolved in n1 moles of water, 

the osmotic and activity coefficients are given by 

(3) 

and 

(4) 

where M is the molecular weight of water, R is the gas constant, and 
w 

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 

-
"' 



where n is the number of kg of solvent. 
w 

(6) 

(7) 

The corresponding equations for the osmotic and activity coefficients are 

( 
I

112 
2 1/2 ) = -l~zxl A~ 112 + b ln(l+bi ) 

l+bi 

2 
[l-(l+ail/2 _ n I) 

2 

where the electrolyte MX contains vM and vX ions of charge zM and zX' 

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

and A~ is the Debye-Hlickel slope for the osmotic coefficient, 

(
21TN d )1/2 ( 2 )3/2 

A~ = ~ lOgOw DekT ' (10) 

where d is the density and D the dielectric constant of pure water. Values 
w 

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. In 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]. 

5 



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

describing long range electrostatic interactions. The parameters b and 

. 1/2 -1/2 a have fLXed 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 

d i d d Th d . bl 0 (0) 0 (1) d an pressure n epen ent. e a Justa e parameters ~MX , ~MX , a~ 

C~ account for short-range interactions between ions and for indirect 

forces arising from the solvent. c~ depends on triple ion interactions MX 

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 

{aGEX) = -T2 (aGEX/T) 
\n P n P ,m ,m 

(11) 

Also, the excess entropy of the solution is 

(12) 

The apparent molal enthalpy is defined as 

6 
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(13) 

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

(14) 

1 

h(I) = 2.n(l + bi~)/2b (15) 

BL = (aBMX/aT)P,I MX 

1 e{O)L 2e Cl)L 1 2 
= + [ 1-(1 +a I~) exp{-ai~)]/a I MX HX 

(16a) 

e(O)L = <ae~) /aT)P, e<l)L = <ae (l) /aT) 
MX MX MX p 

CL = (aCMX/aT)p MX 

~ is the Debye-HUckel slope for enthalpy as defined by Bradley and Pitzer 

[21]; this is smaller by the factor 2/3 than the definition used earlier [2]. 

(16b) 

(16c) 

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, 6Hd/n2 , is the heat change per mole measured when a solution 

at concentration m1 is diluted to concentration m2 , and it is related to the 

apparent molal enthalpies at m2 and m
1 

by 

(17) 

The molar heat of solution, 6Hs/n2 , is 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 

0 

where 6H is the partial molal heat of solution at infinite dilution. 
s 

(18) 



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, 

0 

= 
C -n1c 1 p p, 

n2 
(19) 

0 

The superscript in C implies a molar amount as well as the standard state. p,l 
The apparent molal heat capacity is related to the apparent molal enthalpy by 

= co <acpL) 
p,2+ aT P ,m 

(20) 

0 

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

p, 

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

e(l)J 
MX 

(21) 

(22a) 

(22b) 

(22c) 

(23) 

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

8 
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The chemical potential is the partial molal Gibbs energy; for the solvent 

it is readily related to the osmotic coefficient and for the solute to the 

activity coefficient. Nevertheless, it seems worthwhile to give explicitly 

the equations for the two chemical potentials. The temperature dependence of 

these chemical potentials or of the activity and osmotic coefficients are now 
\ 

best represented by the equations for the coe,£ficients Acj>, 8 (O), 8 (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 paten-

tials. Nevertheless, these thermal quantities are well-defined and of signi-

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

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

o ·o 

(\.1 1 - ~l) /RT = (Gl- G1 ) /RT 

= c:~o) 1-vm + 2A. [ 1+~:~~2] 
- 2vMvX m2[S~) +a~) exp(-al~) + (vMvX)~ mC:x]l 

0 

= (G
2

- G
2

) /RT = vtn(my ±) 

= v9,n m- vi~~~ • A• [ r'< J, + ~ l.n(l+bl")] 
l+bi 

2Vx m 126~) 
28(l) 

[ 1-(1 + Cli~ 
2 

- < -ar"> lj + +~ - Cl I) 

e1
2

I 
2 

+ 3(vMvX) 
3/2 2ccp 

m MX 

= (1:~0) 1- ~T [ I3~~2] + ZvMvX 
l+bi 

+ 2(vMvX) 3/2 Tm3~} 
Tm2[ 8MX{O)L 8(l)L ( I~)] + MX exp -C£ . 

(24) 

(25) 

(26) 

9 
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(27) 

_<_.cP"""'''-1-=--c_.;,_,,'-1-) = (lMowoo> 1- AJ [ 13/2] + 2v v T2m2[8(0)J + s{l)J 
R 2R l+bll/2 M X MX MX 

+ 2(vMvX) 3/2 T2m3 ~ l 
1 

exp (-a I~)] 

All equations to this point are written for a general valence type. 

(28) 

(29) 

For NaCl, \IM = \IX = zM = zX = 1 and v = 2. The many resulting simplifications 

will be introduced hereafter and the subscript MX will be omitted. 



3. Review and Evaluation of Literature Data 

Table 1 presents a summary of the data incorporated into 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 necessary to convert meas-

ured quantities into more fundamental thermodynamic quantities. Those con-

versions are indicated by columns 5 and 6 of Table 1. The estimated pre-

cision of each data set, column 7, was taken as stated by the original 

investigator or as calculated from an isothermal-isobaric fit of the appro-

priate form of Pitzer's equation 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 

pressure measurements is relatively difficult at low molalities due to the 

small changes in water activity between 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 

-1 behave as m • However, it seems to us that the uncertainty will increase 

. -1 -1 
less rapidly than m from 1.0 to 0.1 mol kg and will remain relatively 

constant above 1.0 mol kg-1 • 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 moderate solute concentrations. Experience with NaCl and other 1:1 

charge-type electrolytes has shown that there is a deterioration in the 

ability of these equations to reproduce experimental measurements above an 

-1 
ionic strength of approximately 6.0 mol kg • For this reason it is 

11 



Table 1. Literature Data for NaCl(aq) Thermal Properties 

Temperature Pressure Composition_1 Reference Range (°C) Range (bar) Range (mol kg ) 

30 0 1.013 0 - 1.3 

28 25 1.013 0.1 - 6.0 

31 25-100 saturation 1.0 - 6.1 

34,35 60-100 saturation 0.5 - 4.0 

32,33 I 75-250 saturation 0.1 - saturation 

. 275,300 saturation 0.1 - saturation 

29 25 1.013 0 - 5.8 

38 25-75 1.013 0.04 - 5.0 

37 40-80 1.013 0 - 6.0 

{ 75,100 1.013 0.01 - 6.0 
36 

150-200 saturation 0.01 - 6.0 

50-200 66.0 0.03 - 5.2 

250 66.0 0.03 - 5.2 
3 \ 

300 105 0.03 - 5.2 

350 205 0.03 - 5.2 

25 0-100 1.013 0 - 0.02 

26 114-200 saturation 0 - 0.05 

27 300 saturation 0 - 0.02 

~-
-.... l 

Quantity 
Measured 

f.p. 

a 

v.p. 

b.p. 

v.p. 

v.p. 

a 

~Hd 

~Hd 

~Hd 

~Hd 

~Hd 

~Hd 

~Hd 

~Hd 

~H 
s 

~H 
s 

~H s 

Quantity Est'd Precision 
Fit of Fitted Quantity 

4> 

4> 

4> 

4> 

4> 

4> 

<I>L/RT 

~Hd/RT · 

~Hd/RT 

~Hd/RT 

~Hd/RT 

~Hd/RT 

~Hd/RT 

~Hd/RT 

~Hd/RT 

~H /RT 
s 

~H /RT s 

~H /RT s 

0.001 

0.0005 

0.002 

0.002 

0.002 

0.004 

0.004 

0.003 

0.020 

0.005 

0.007 

0.010 

0.030 

0.30 

0.02 

0.05 

b 

·,- 1 . 

Precision 
of Fit 

0.002 

0.001 

0.002 

0.004 

0.003 

0.005 

0.005 

0.004 

0.025 

0.008 

0.012 

0.015 

0.050 

0.30 

3.0 

0.03 

0.09 

4.0 

..... 
N 
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Table 1 (continued) 

Temperature Pressure Composition_1 Reference Range (°C) Range (bar) Range (mol kg ) 

{ 1.5 
1.013 0.07 - 1.8 

39-43 
5 - 45 1.013 0.02 - 6.0 

6 5 - 85 1.013 0.04 - 6.0 

{ 75 - 200 177 3.0 
4 

200 - 325 177 3.0 

50 - 180 177 0.1 - 3.0 

215 - 280 177 0.1 - 3.0 
5 { 

. 300 177 0.1 - 3.0 

330 177 0.1 - 3.0 

Quantity Quantity 
Measured Fit 

c ~c /R 
p p 

c ~c /R 
p p 

c ~c /R 
p p 

c ~c /R 
p p 

c ~c /R 
p p 

c ~c /R 
p p 

c ~c /R 
p p 

c ~c /R 
p p 

c ~c /R 
p p 

~---~ ' .. 

Est'd Precision 
of Fitted guantiti 

0.25 

0.10 

0.10 

0.25 

0.50 

b 

b 

b 

b 

Precision 
of Fit 

0.75 

0.15 

0.15 

0.30 

0.70 

0.60 

1.1 

5.0 

70.0 

a 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 the text. 

...... 
w 



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 
a/m~ 

a 

, 0.1 < m s 1 mol 

1 < m ~ 6 mol 

-1 
kg 

-1 
kg 

2 
am /36, m > 6 mol kg-l 

It is the quantity a 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], 

-1 this quantity was measured at concentrations less than 0.05 mol kg , where 

it seemed better to assign composition-independent uncertainties. 

Of the data listed in Table 1, two sets represent compilations of a 

large number of older measurements: the osmotic coefficients of Robinson 

and Stokes [28] and the apparent enthalpies of Parker [29]. These two sets 

were weighted more heavily in least-squares calculations to reflect the fact 

that they are compilations based on many measurements of relatively high 

accuracy. 

Since the report of Silvester and Pitzer [2], no significant measurements 

of the NaCl(aq) activity or osmotic coefficients have been published. At 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 activity measurements. 

At higher temperatures there are the vapor pressure measurements of Gibbard, 

et al. [31] from 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, 

-1 
particularly at the higher molalities (>1.0 mol kg ). As noted in Table 1, 

the discrepancy is not serious. 
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Knowledge of the dilution enthalpy has only recently been extended beyond 

100°C. Using flow calorimetric methods, Mayrath and Wood [36] measured 6Hd 

from 75°C to 200°C, along the liquid-vapor saturation curve, and Busey [3] 

measured 6Hd from 50°C to 400°C at pressures of 66, 100, 200, and 400 bars. 

The pressure dependency equations of Rogers and Pitzer have a rapidly increas-

ing uncertainty above 300°C; ~ence 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] (4Q-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 are no alternative measurements 

of 6H at temperatures above 200°C, we retained these data, but at substan
s 

tially lower weight. The temperature dependence of 6H was entirely con
s 

sistent with heat capacity measurements at 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 



[43], and Tanner and Lamb [6] published 

measurements in the S°C to 8S°C temperature range. These two series of 

measurements agree very well at S°C and 2S°C, and less well at 4S°C. 

Especially significant are the recent measurements of White and Wood [4] 

(at 3.0 mol kg-1 , 177 bars and temperatures from 7S-32S°C) and of Smith-

Magowan and Wood [S]. White and Wood did not present their measurements 

as heat capacities; we have converted their "calibration factors" t.P/P0 (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 S, the earlier measurements of Smith-Magowan 

and Wood are slightly in error. Since there are no alternative data at 

-1 molalities other than 3 mol kg , 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 2S°C). 
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Table 2. Specific and Apparent Heat Capacities fromMeasurements of White 

and Wood [4] at 2.9978 mol kg -1 

c 4>c 
Temperature Pressure !::.P/P

0 
(carr) p p 

(oC) (bar) (J g-1 K-1) (J mol-l K-1) 

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 

27 5. 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 



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 

B~), B~), c:X and the Debye-Htickel parameter. It remains to choose a 

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 infinite 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 
0 

in representing the standard-state volume v2. Their solution, which we 

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

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 Cl- ions. By choosing a composition in which practically all of the 

water is in ion hydration shells, the peculiarities 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·lO H2o as our -

-1 standard composition, i.e., m = 5.550825 mol kg , 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 n1 

is the number of moles of water in the solution, and n2 is the number of 
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moles of salt, then the number of moles of water associated with solute 

ions is n 2Y and the number of unassociated water molecules is (n
1
-n2Y). 

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

of the solution is 

c 
p 

where C
0 

is molal heat capacity of pure water and ~C is the apparent p,l p 

molal heat capacity of the solute. Rewriting this equation to 

explicitly consider the two different classes of water molecules, one 

obtains 

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

C /n = (1000/M -mY) C
0 

+ m(~C + YC
0 

) p w w p,l p p,l • 

where M is the molecular weight of water. We also prefer to consider 
w 

the apparent molal heat capacity at the particular concentration mr' 

where m = 1000/Ylt , since this property will vary less drastically with 
r w 

temperature than the infinite dilution property. Thus eq (32) is 

rewritten on the basis of one mole of solute as 

C /n • [~C (m) + YC
0 

] + (1000 - Y) C
0 

+ ~C (m) 
p 2 p r p,l mMw p,l p 

where the term [~Cp(mr) + Yc;,l] • Cp(~)/~ is the desired quantity 

which varies slowly with temperature, and the next term depends only 

on the properties of pure water. 

(30) 

(31) 

(32) 

(33) 
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Substitution of the parametric equations for ~C yields 
p 

20 

. (34) 

where I is the ionic strength 
r 

of the solution at m. , and C (m ) /n
2 

is the total heat capacity of the 
r p r 

solution containing 1 mole ofNaClat concentration mr. The total heat 

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 [1], is again adopted to yield a concen
mol kg-1 

tration, mr • 5.5508 I , conveniently at the upper concentration limit 

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

the other constants in eq (34) are, 

M2 • 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 C (m ) can be integrated with respect to temperature to 
P r 

yield the corresponding enthalpy H(T,m ). The measured heat of solution is 
r 

then given by 

6Hs(T,m)/n
2 

• [H(T,m) - H(T ,m )]/n2 + 'L(T,m) - 'L(T,m) r r r r 



.: 

·. 

where H0 (T,s) is the molal enthalpy of solid NaCl at temperature T, 

~H (T ,m ) is the heat of solution at the reference temperature and 
s r r 

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 0 (T,s)-H0 (T ,s)] was computed from an 
r 

equation of Kelley [44] for the enthalpy of solid NaCl. 

While these numerical values were derived from measurements at low 

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

of current interest. 

21 
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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 
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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 various 

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 
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capacity measurements were included as differences in heat capacity with 

molality. Each individual set of measurements was fitted to the 

equations, and the resulting values of S(O), S(l), C~ 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 

dependenc~\"'ithin deviations not seriously exceeding the experimental 

uncertainties 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 I a single composition, approxi-

-1 mately 3 mol kg • Consequently, we accept the composition dependence 

determined primarily at high temperature by the heat of dilution meas
consistently by 

24 

urements of Busey [3] and secondarily but I 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 



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 caJculated 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 relation 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 (m ) at r 

the reference pressure (P ) in terms of the empirically adjusted parameters 
r 

w1 through w
5

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

which were chosen by Rogers and Pitzer [1] 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 P are given in eqs. (38) through (40) in 
r 

terms of parameters w
6 

through w
21

• In all of these equations the parameters 

have dimensions of powers of K which are obvious. Parameters w6 through w16 
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also have the dimension kg mol-l while w
17 

through w
21 

also have kg2 mol-2 . 

The thermodynamic quantities are divided by n2 to make the basis one mol of 

NaCl and by R or RT to make the terms in eq (37) dimensionless. We recall 

-1 that T = 298.15 K, P = 177 bar, m = 5.5508 mol kg . r r r 

The corresponding quantities for the enthalpy and heat capacity are 

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

G(T,P ,m )-H(T ,P ,m ) S(T ,P ,m ) r r r r r r r r 
----~--~-=~-------- + --~--=-~-n2RT n2R 

w4 w5 
+ + ---~--~ 

T(T-227) T( 680-T)3 

Equation (37) also involves the entropy under reference conditions, 

S(T ,P ,m ); its evaluation is discussed below. The parameters A and Bare r r r 

(37) 

the enthalpy and Gibbs energy integration constants evaluated at the reference 

temperature. 

A 
B =--T 

r 

[ 

2T -227 j r -w +w 
4 (Tr-227)2 5 

T (T -227) 
r r 

(1) wl4 wl6 
0 (T,Pr) + + T + 
P = wl3 -r- wl5 T-227 

(37A) 

T (680-T ) 3 
r r 

(37B) 

(38) 

(39) 

(40) 
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The values cf t~e empirically evaluated parameters are given in Table 3. 

In view of the relationships between parameters, uncertainties in individual 

parameters have limit~d 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 section 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 [1]. 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 pressuredependence as for the parent functions, some 

numerical coefficients may be combined. Additional steps convert to the 

Gibbs energy for the solute in its .standard state, a hypothetical ideal 

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

0 0 

G
2

(T,P) -H
2

(298 K,l at) --RT 

0 

lOG1 (T,P) 

RT 

EX G (T,P,m ) 
r 

(41) 
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Table 3. Empirical Parameters w. and Integration Constants 

i 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

A and B for Equations 1. 36 through 39 

Value i 

-110.74702 12 

0.039358573 13 

-1.5267612 X 10-5 14 

516.99706 15 

-5.9960301 X 106 
16 

24.876940 17 

-656.81518 18 

-4.4640952 19 

0.011068407 20 

-5.1672818 X 10-6 21 

-1.1940217 

[S(T ,P ,m )/n2R] = 97.834
5 r r r 

A= -30367.658 

B = 722.44390 

Value 

5.4151933 

-0.48309327 

119.31966 

1.4068095 X 10-3 

-4.2345814 

0.40623173 

-6.1084589 

-0.075354649 

1. 3714922 X 10-4 

0.27643791 
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The zi quantities are numerical parameters while G1 (T,P), the Gibbs energy of 
referenced to the ideal gas at zero Kelvitr, 

pure wa.ter I 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 G (T,P,m) 
n 2RT 

4A 
= -J! R.n(l + bm ~) + 2mB (O) 

where the interaction coefficients are functions of temperature and pressure 

as follows: 

(43) 

(44) 

(45) 
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One notes that eq (42) through (45) yield the excess Gibbs energy for 

-1 the reference molality, m = 5.5508 mol kg , which appears in eq (41). The 
r 

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 Pitzer [1]. The parameter z
5 

also 

involves the absolute entropy of aqueous NaCl which was adjusted to fit the 

-1 
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
5

, the standard-state heat of solution at 298.15 ~ [29], 
0 0 

~Hs/RT = 1.566
3

, and the absolute entropy of solid NaCl [46], S (298,s)/R = 
0 

8.676 , one obtains 52(298)/R-=13.886 • All of these quantities are for the 

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(T , P , m ) as given above. 
r· r r 

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 Table 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. 
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Table 4. Parameters z. for Equations 41 to 45 
1 

i low T value high T value 

1 -71659.531 -71637.203 

2 2.3483335 2.2209012 

3 -8.3668484 X 10-5 -7.7991396 X 10-5 

4 2.4018168 X 10-9 -4.8099272 X 10-9 

5 624.88208 624.68125 

6 -5.3697119 X 10-4 
6.0159787 X 10-4 

7 3.5126966 X 10-7 3.4069074 X 10-7 

8 0 2.1962044 X 10-11 

9 -110.74702 -110.74702 

10 0.038900801 0.039494473 

11 2.6973456 X 10-6 
-6.5313475 X 10-7 

12 -6.2746876 X 10-lO -6.4781894 X 10-10 

13 -1.5267612 X 10-5 -1.5842012 X 10-5 

14 0 3.2452006 X 10-9 

15 516.99706 516.99706 

16 -5.9960301 X 10+6 -5.9960301 X 10+6 

17 -656.81518 -656.81518 

18 24.879183 24.869130 

19 -2.1552731 X 10-5 5.3812753 X 10-5 

20 5.0166855 X 10-8 -5.5887470 X 10-8 

21 0 6.5893263 X 10-12 

22 -4.4640952 -4.4640952 

23 0.011087099 0. 011109914 

24 -6.4479761 X 10-8 -2.6573399 X 10-7 

25 -2.3234032 X 10-10 1. 7460070 X 10-10 

26 0 1.0462619 X 10-14 

'- 27 -5.2194871 X 10-6 -5.3070129 X 10-6 

28 2.4445210 X 10-lO 8.6340233 X 10-lO 

29 2.8527066 X 10-13 -4.1785962 X 10-13 

30 -1.5696231 -1.5793660 

31 2.2337864 X 10-3 2.2022821 X 10-3 

32 -6.3933891 X 10-7 -1.3105503 X 10-7 

33 4.5270573 X 10-11 -6.3813683 X 10-11 
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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. 5344 744 X 10""5 

37 0 -3.2153983 X 10-9 

38 119.31966 119.31966 

39 -0.48309327 -0.48309327 

40 1.4068095 X 10-3 1.4068095 X 10-3 

41 -4.2345814 -4.2345814 

42 -6.1084589 -6.1084589 

43 0.40743803 0.40217793 

44 -6.8152430 X 10-6 2.2902837 X 10 ... 5 

45 -0.075354649 -0.75354649 

46 1.2609014 X 10-4 1.5317673 X 10-4 

47 6.2480692 X 10-8 -9.0550901 X 10-8 

48 1.8994373 X 10-8 -1.5386008 X 10-8 

49 -1.0731284 X 10-10 8.6926600 X 10-ll 

50 0.32136572 0.35310414 

51 -2.5382945 X 10-4 -4.3314252 X 10-4 

52 0 -0.091871455 

53 0 5.1904777 X 10-4 



The corresponding quantities for enthalpy and for heat capacity are 

readily obtained by differentiation in accordance with eq (11) and eq (20). 

The z-parameters have dimensions of powers of K and bar which are obvious. 

Parameters z17 through z41 also have the dimension kg mol-l while z
42 

through 

2 -2 z53 also have kg mol . 

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 

0 

6G = -2RT ~n(my) • s sat (46) 

At 298 K and 1 atm., substitution of m = 6.146 mol kg-l and y = 1.006
5 sat sat 

0 

(from eq. (9)) yields 6G /RT = -3.644, a value used above to calculate the 
s 

entropy of solution. 

At other temperatures one may calculate the activity coefficieht 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-Huckel 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 measuremen~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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·. 

0 0 

G (T,P,s)-H· (298,l,s) 
RT 28.913 - 1734 •9 - 5.525 ~nT - 9.8 x 10-4T 

T 

+ P[ 0 · 3147 + 3.01 X 10-5 + 1.46 X 10-8T] 
T 

0 

This equation may be combined with eq (41) to yield ~G of solution as 
s 

required in eq. (46). 
"--

(47) 

In the second method the solubility enters directly into the calculation 

and the result is sensitive to any error in m t• For each method the pressa 

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 

-1 are based extend as high as 6 mol kg and the high molality data were often 

given reduced weight in the least squares analysis. 

The agreement at 300°C is especially significant because it confirms 

the heat of solution in the range 250 to 300°C to about 0.3 in ~H /RT. If 
s 

our equation had been fitted to the experimental ~H at 300°C of Cobble [27] 
s 

instead of the heat capacity data of White and l.Zood [ 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 equations. 

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

of the equations at higher temperatures. 
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Table 5. A Comparison of Activity Coefficients 
Calculated by Two Methods for Saturated 
NaCl(aq) 

' . 
m from p sat Ysat 

-1 oc -
mol eq(9) solubility bar kg 

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 o. 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 



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 reproduce experi-

mental measurements. These errors are small, as may be seen by comparing 

the final two columns of Table 1. 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 ~C /R 
p 

-1 is known more accurately at m = 3 mol kg 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 
_o 

to zero molality introduces further uncertainty as shown for C 2/R, p, 

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 
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Property Molality 

~ 0-6 

R.ny + 1.0 
- 3.0 

6.0 

~H
0

/RT -s 

4>L/RT 1.0 
3.0 
6.0 

-0 

C z'R -p, 

~c /R 1-4 p 

Table 6. Uncertainty Estimates 

25°C 200°C 

p = 200 p = 1000 p = 200 p = 1000 

0.002 0.004 0.004 0.008 

0.002 0.006 0.005 0.013 
0.003 0.010 0.008 0.02 
0.004 0.012 0.01 0.03 

0.06 0.22 0.08 0.30 

0.01 0.03 0.03 0.09 
0.02 0.10 0.03 0.12 
0.03 0.12 0.04 0.15 

0.6 1.8 1.5 4.0 

0.3 1.2 0.6 2.5 

'• 

p = 200 

0.006 

0.015 
0.018 
0.020 

0.8 

0.4 
0.5 
0.8 

20. 

10. 

•' 

300°C 

p = 1000 

0.02 

0.05 
0.06 
0.08 

2.5 

1.5 
2.0 
3.0 

40. 

20. 

w 
\0 



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 near 300°C at pressures substantially different 

from 177 bar. 

If the equations are extrapolated to molalities higher than 

-1 6 mol kg , 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-land 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. 
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Corrections to the Preceding Paper 

In the preceding paper, Rogers and Pitzer [1], there are a few 

errors that should be corrected. In eq. (27) the final quantity in 

brackets should be 

2 aBMX 1 v ( v) 
[m { aT + T BMxJ 

P,I 

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

(not T). In eq (32) the first sign on the right (preceding 2vMvX ... ) 

should be - instead of +. 

These are errors of the text only; the calculated values in tables 

are correct. It should be noted, however, that in Table A-2 values 

v v 
are given for (aBMX/aT)P,I and (aCMX/aT)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 complete and consistent set of 

thermodynamic properties for NaCl(aq). Tables A-1 through A-7 list 

for various temperatures and pressures values for the pure water and 

solute (standard state) properties, the Debye-Hlickel 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 proper~ies 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 [1] discuss this in considerable detail 

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 1000 bar, and at 

-1 all NaCl compositions from 0 - 6.0 mol kg • 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. 

-1 
No values are tabulated for compositions above 6 mol kg , 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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T 
oc 

o.o 
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 

Table A-1. The Standard Gibbs Energies
0
of Water and NaCl(aq), Debye-Hu8ke1 Para~eter A

9 
and 

NaCl Virial Parameters at T and P. G1 is the Gibbs energy of water, G !T,P) - H (0 K, 1 atm), 
and G~the Gib)s energy for NaCl(aq) in its standard state, G~(T,P) - ~ 2 (298 K, l atm). Note 
that aCl • CNaC1/ 2• 

G~/RT G~/RT A ~0) (1) 3 p 
9 1J aCl PNaCl 10 CNaCiz 

bar a (kg/mol) 2 kg/mol kg/mol (kg /mol) 

1.0 -23.4638 -13.836 0.3767 0.0493 0.2462 2.58 
1.0 -22.9100 -13.871 o. 3821 0.0619 0.2612 1. 68 
1.0 -22.4049 -13.885 0.3882 o. 0714 o. 2723 0.99 
1.0 -22.1689 -13.886 0.3915 0.0754 o. 2770 0.70 
1.0 -21.9433 -13.885 0.3949 0.0788 0.2814 0.44 
1.0 -21.5208 -13.875 0.4023 0.0846 0.21193 -0.02 
1.0 -21.1333 -13.858 0.4103 0.0892 0.2967 -0.40 
1. 0 -20.7776 -13. 835 0.4190 0.0927 o. 3038 -0.73 
1.0 -20.4505 -13.807 0.4283 0.0956 0.3109 -1.02 
1.0 -20.1494 -13.774 0.4384 0.0977 0.3180 -1.26 
1. 0 -19.8720 -13.737 0.4491 0.0992 0.3253 -1.47 
1.0 -19.6162 -13.696 0.4606 0.1002 0.3326 -1.65 
1.4 -19.3799 -13.650 0.4727 0.1008 o. 3402 -1.81 
2.0 -19.1616 -13.600 0.4857 o. 1010 0.3480 -1.95 
2. 7 -18.9598 -13.545 0.4994 0.1010 0.3560 -2.06 
3.6 -18.7733 -13.485 0.5140 0.1006 0.3642 -2.16 
4.8 -18.6007 -13.420 0.5295 0.1000 0.3726 -2.24 
6.2 -18.44ll -13. 349 0.5460 0.0991 0.3812 -2.30 
7.9 -18.2933 -13.272 0.5634 0.0980 0.3900 -2. 35 

10.0 -18.1566 -13.189 0.5820 0.0968 0.3990 -2.39 
12.5 -18.0301 -13.098 0.6017 0.0954 0.4082 -2.41 
15.5 -17.9130 -13.000 0.6228 0.0938 0.4175 -2.42 
19.1 -17.8047 -12.894 0.6453 0.0922 0.4270 -2.42 
23.2 -17.7046 -12.778 0.6694 0.0904 o. 436 7 -2.41 
28.0 -17.6121 -12.653 0.6953 0.0885 0.4466 -2.39 
33.4 -17.5266 -12.516 o. 7232 0.0867 0.4565 -2.36 
39.7 -17.4478 -12.367 0.7535 0.0848 0.4667 -2.32 
46.9 -17.3751 -12.204 0.7865 0.0829 0.4769 -2.26 
55.0 -17.3081 -12.025 0.8228 0.0811 0.4873 -2.20 
64.1 -17.2466 -11.827 0.8630 0.0794 0.4978 -2.13 
74.4 -17.1900 -11.607 0.9081 0.0780 0.5084 -2.04 
85.8 -17.1382 -11.360 0.9595 0.0768 0.5192 -1.95 

'• 
•' I! 

.p. 

.p. 
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Table A-1 (cont'd). 

T G~/B.T G~/RT p A 
; 1; 

oc bars (kg/mol) 2 

o.o 200.0 -23.3067 -13.714 o. 3735 
10.0 200.0 -22.7583 -13.739 0.3787 
20.0 200.0 -22.2582 -13.748 0.3846 
25.0 200.0 -22.0245 -13.749 0.3878 
30.0 200.0 -21.8011 -13.747 o. 3911 
40.0 200.0 -21.3826 -13.738 0.3982 
50.0 200.0 -20.9989 -13.724 0.4060 
60.0 200.0 -20.6465 -13.704 0.4144 
70.0 200.0 -20.3226 -13.680 0.4234 
80.0 200.0 -20.0244 -13.653 o. 4331 
90.0 200.0 -19.7496 -13.622 0.4434 

100.0 200.0 -19.4962 -13.588 0.4543 
110.0 200.0 -19.2624 -13.550 0.4659 
120.0 200.0 -19.0465 -13.508 0.4782 
130.0 200.0 -18.84 70 -13.462 0.4913 
140.0 200.0 -18.6627 -13.412 0.5051 
150.0 200.0 -18.4924 -13.357 0.5197 
160.0 200.0 -18.3349 -13.298 0.5351 
170.0 200.0 -18.1894 -13.232 0.5514 
180.0 200.0 -18.0549 -13.161 0.5686 
190.0 200.0 -17.9307 -13.084 0.5869 
200.0 200.0 -17.8161 -13.000 0.6063 
210.0 200.0 -17.7104 -12.908 0.6269 
220.0 200.0 -17.6130 -12.808 0.6489 
230.0 200.0 -17.5234 -12.699 0.6723 
240.0 200.0 -17.4410 -12.579 0.6975 
250.0 200.0 -17.3656 -12.449 o. 7247 
260.0 200.0 -17.2966 -12.306 0.7541 
270.0 200.0 -17.2337 -12.148 0.7863 
280.0 200.0 -17.1766 -11.973 0.8219 
290.0 200.0 -17.1250 -11.778 0.8617 
300.0 200.0 -17.0786 -11.557 0.9071 

(0) 
PHaCl 

(1) 
PHaCl 

kg/mol kg/mol 

0.0545 0.2462 
0.0656 0.2612 
0.0742 0.2723 
0.0777 o. 2770 
0.0809 0.2814 
0.0862 0.2893 
0.0904 0.2967 
0.0937 0.3038 
0.0963 0.3109 
0.0982 0.3180 
0.0997 0.3253 
0.1007 o. 3326 
0.1013 0.3402 
o. 1015 0.3480 
0.1015 0.3560 
o. 1011 0.3642 
0.1005 o. 3726 
0.0997 o. 3812 
0.0986 0.3900 
0.0973 0.3990 
0.0958 0.4082 
0.0942 0.4175 
0.0923 0.4270 
0.0903 o. 436 7 
0.0881 0.4466 
0.0858 0.4565 
0.0834 0.4667 
0.0809 0.4769 
0.0784 0.4873 
0.0759 0.4978 
0.0736 0.5084 
0.0715 0.5192 

.. ' ,, 

3 
10 CHaCI:z 
(kg/mol) 

2.25 
1.46 
0.84 
0.58 
o. 34 

-0.09 
-0.45 
-0.76 
-1.03 
-1.27 
-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 

~ 
IJ1 



Table A-1 (cont'd). 

T p G~/RT G~/RT A9 
oc bara (kg/mol) 

1
12 

o.o 400.0 -23.1503 -13.581 0.3703 
10.0 400.0 -22.6013 -13.599 0.3754 
20.0 400.0 -22.1120 -13.605 o. 3811 
25.0 400.0 -21.8806 -13.605 0.3842 
30.0 400.0 -21.6593 -13.603 0.3875 
40.0 400.0 -21.2449 -13.596 0.3944 
50.0 400.0 -20.8649 -13.584 0.4019 
60.0 400.0 -20.5159 -13.568 0.4100 
70.0 400.0 -20.1951 -13.549 0.4187 
8o.o 400.0 -19. 8997'. -13.527 0.4280 
90.0 400.0 -19.6276 -13.502 0.4379 

100.0 400.0 -19.3767 -13.475 0.4484 
110.0 400.0 -19.1452 -13.444 0.4595 
120.0 400.0 -18.9313 -13.410 0.4713 
130.0 400.0 -18.7338 -13.373 0.4837 
140.0 400.0 -18.5513 -13.332 0.4967 
150.0 400.0 -18.3826 -13.286 0.5105 
160.0 400.0 -18.2266 -13.237 0.5250 
170.0 400.0 -18.0825 -13.182 0.5402 
180.0 400.0 -17.9492 -13.123 0.5562 
190.0 400.0 -17.8262 -13.057 0.5730 
200.0 400.0 -17.7126 -12.986 0.5908 
210.0 400.0 -17.6077 -12.908 0.6094 
220.0 400.0 -17.5111 -12.824 0.6291 
230.0 400.0 -17.4221 -12.731 0.6499 
240.0 400.0 -17.3403 -12.630 0.6719 
250.0 400.0 •17. 2653 -12.520 0.6952 
260.0 400.0 -17.1965 -12.400 o. 7201 
270.0 400.0 -17.1337 -12.269 0.7466 
28"0.0 400.0 -17.0766 -12.126 0.7751 
290.0 400.0 -17.0247 -11.968 0.8060 
300.0 400.0 -16.9779 -11.795 0.8396 

'• 

~0) (1) 
aCl PNaC1 

kg/mol kg/mol 

0.0593 0.2462 
0.0691 0.2612 
0.0767 0.2723 
0.0799 0.2770 
0.0828 0.2814 
0.0876 0.2893 
0.0915 0.2967 
0.0946 0.3038 
0.0969 0.3109 
0.0988 0.3180 
0.1002 0.3253 
0.1012 0.3326 
0.1018 0.3402 
0.1021 0.3480 
0.1021 0.3560 
0.101R 0.3642 
0.1012 0.3726 
0.1004 o. 3812 
0.0994 0.3900 
0.0981 0.3990 
0.0966 0.4082 
0.0948 0.4175 
0.0928 0.4270 
0.0906 o. 4367 
0.0882 0.4466 
0.0855 0.4565 
0.0825 0.4667 
0.0794 0.4769 
0.0760 0.4873 
0.0724 0.4978 
0.0685 0.5084 
0.0645 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 

;' •, 

.p. 
()\ 



.. 

Table A-1 (cont'd). 

T p G~/llT G~/RT A!J 
oc bar a (kg/mol) 

112 

o.o 600.0 -22.9953 -13.439 o. 3672 
10.0 600.0 -22.4576 -13.45 I 0.3722 
20.0 600.0 -21.9671 -13.455 0.3778 
25.0 600.0 -21.7379 -13.455 0.3808 
30.0 600.0 -21.5187 -13.454 0.3840 
40.0 600.0 -21.1083 -13.448 o. 3907 
so.o 600.0 -20.7319 -13.440 0.3980 
60.0 600.0 -20.3863 -13.428 0.4059 
70.0 600.0 -20.0686 -13.413 0.4143 
80.0 600.0 -19.7761 -13.397 0.4233 
90.0 600.0 -19.5067 -13.378 0.4328 

100.0 600.0 -19.2582 -13.357 0.4429 
110.0 600.0 -19.0290 -13.333 0.4536 
120.0 600.0 -18.8173 -13.307 0.4649 
130.0 600.0 -18.6217 -13.278 0.4767 
140.0 600.0 -18.4410 -13.245 0.4891 
150.0 600.0 -18.2739 -13.209 0.5021 
160.0 600.0 -18.1195 -13.168 0.5158 
170.0 600.0 -17.9768 -13.124 0.5301 
180.0 600.0 -17.8449 -13.074 0.5451 
190.0 600.0 -17.7230 -13.020 0.5607 
200.0 600.0 -17.6104 -12.961 o. 5771 
210.0 600.0 -17.5066 -12.895 0.5943 
220.0 600.0 -17.4108 -12.824 0.6122 
230.0 600.0 -17.3226 -12.745 0.6310 
240.0 600.0 -17.2414 -12.659 0.6506 
250.0 600.0 -17. 1669 -12.566 0.6712 
260.0 600.0 -17.0986 -12.463 0.6927 
270.0 600.0 -17.0362 -12.352 o. 7154 
280.0 600.0 -16.9792 -12.230 0.7393 
290.0 600.0 -16.9274 -12.096 0.7645 
300.0 600.0 -16.8805 -11.950 0.7913 

(0) 
PNaCl 

(1) 
PNaCl 

kg/mol kg/mol 

0.0638 0.2462 
0.0723 0.2612 
0.0791 o. 2723 
0.0819 o. 2770 
0.0845 0.2814 
0.0889 0.2893 
0.0925 0.2967 
0.0953 o. 3038 
0.0974 0.3109 
0.0993 0.3180 
0.1006 0.3253 
0.1016 0.3326 
0.1023 0.3402 
0.1026 0.3480 
0.1026 0.3560 
0.1024 0.3642 
0.1019 0.3726 
o. 1012 0.3812 
0.1002 0.3900 
0.0989 0.3990 
0.0974 0.4082 
0.0956 0.4175 
0.0936 0.4270 
0.0913 0.4367 
0.0886 0.4466 
0.0857 0.4565 
0.0824 0.4667 
0.0787 0.4769 
0.0747 0.4873 
0.0702 0.4978 
0.0653 0.5084 
0.0599 0.5192 

... •' 

3 
10 CNaC~ 
(kg/mol) 

1.60 
I. 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 
-I. 55 
-I. 35 
-1.13 

p. 
-....I 



Table A-1 (cont•d). 

T p G~/B.T G~/B.T A 
, 1/ 

oc bar a (kg/mol) 2 

o.o 800.0 -22.8417 -13.288 0.3642 
10.0 800.0 -22. 3091 -13.296 0.3691 
20.0 800.0 -21.8233 -13.300 0.3746 
25.0 800.0 -21.5963 -13.300 o. 3775 
30.0 800.0 -21.3792 -13.300 0.3806 
40.0 800.0 -20.9727 -13.297 0.3872 
50.0 800.0 -20.6000 -13.291 0.3943 
60.0 800.0 -20.2577 -13.284 0.4020 
70.0 800.0 -19.9431 -13.274 0.4101 
80.0 800.0 -19.6535 -13.263 0.4188 
90.0 800.0 -19.3867 -13.250 0.4281 

100.0 800.0 -19. 1407 -13. 235 0.4378 
110.0 800.0 -18.9137 -13.218 0.4481 
120.0 8oo.o -18.7042 -13.199 0.4589 
130.0 800.0 -18.5106 -13. 177 0.4702 
140.0 800.0 -18.3317 -13.152 0.4821 
150.0 800.0 -18.1663 -13.124 0.4945 
160.0 8oo.o -18.0135 -13.092 0.5075 
170.0 800.0 -17.8722 -13.057 0.5210 
180.0 800.0 -17.7417 -13.017 0.5351 
190.0 8oo.o :...17.6210 -12.973 0.5498 
200.0 800.0 -17.5096 -12.923 0.5651 
210.0 8oo.o -17.4068 -12.869 0.5810 
220.0 800.0 -17.3119 -12.809 0.5975 
230.0 800.0 -17.2246 -12.742 0.6147 
240.0 800.0 -17.1442 -12.669 0.6325 
250.0 800.0 -17.0703 -12.589 0.6510 
260.0 8oo.o -17.0025 -12.501 0.6702 
270.0 800.0 -16.9405 -12.405 0.6901 
280.0 800.0 -16.8839 -12.299 0.7108 
290.0 800.0 -16.8324 -12.183 o. 7323 
300.0 8oo.o -16.7857 -12.056 0.7546 

'• 

~0) (1) 
aCl PNaCl 

kg/mol kg/mol 

0.0680 0.2462 
0.0753 0.2612 
0.0813 0.2723 
0.0838 0.2770 
0.0861 0.2814 
0.0901 0.2893 
0.0934 0.2967 
0.0960 o. 3038 
0.0980 0.3109 
0.0997 0.3180 
o. 1010 0.3253 
0.1020 o. 3326 
0.1027 0.3402 
0.1031 0.3480 
0.1032 0.3560 
o. 1030 0.3642 
0.1025 o. 3726 
0.1018 o. 3812 
0.1009 0.3900 
0.0997 0.3990 
0.0982 0.4082 
0.0964 0.4175 
0.0943 0.4270 
0.0919 o. 436 7 
0.0891 0.4466 
0.0860 0.4565 
0.0825 0.4667 
0.0785 0.4769 
0.0740 0.4873 
0.0689 0.4978 
0.0632 0.5084 
0.0567 0.5192 

3 
10 CNaC~ 
(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 

,. ., 

.j::--
00 



•' 

Table A-1 (cont'd). 

T p G~/iT G~/iT A, 
oc ban (kg/mol) 

1/z 

o.o 1000.0 -22.6893 -13.129 0.3613 
10.0 1000.0 -22.1618 -13.136 0.3661 
20.0 1000.0 -21.6806 -13.140 0.3715 
25.0 1000.0 -21.4557 -13. 141 0.3744 
30.0 1000.0 -21.2407 -13.142 o. 3774 
40.0 1000.0 -20.8381 -13.141 0.3838 
50.0 1000.0 -20.4690 -13.140 0.3908 
60.0 1000.0 -20.1301 -13.136 0.3982 
70.0 1000.0 -19.8185 -13.131 0.4062 
80.0 1000.0 -19.5318 -13.125 0.4146 
90.0 1000.0 -19.2677 -13.118 0.4236 

100.0 1000.0 -19.0241 -13.109 0.4330 
110.0 1000.0 -18.7994 -13.099 0.4429 
120.0 1000.0 -18.5920 -13.086 0.4533 
130.0 1000.0 -18.4004 -13.071 0.4642 
140.0 1000.0 -18.2233 -13.053 0.4756 
150.0 1000.0 -18.0597 -13.033 0.4875 
160.0 1000.0 -17.9085 -13.009 0.4998 
170.0 1000.0 -17.7687 -12.981 0.5127 
180.0 1000.0 -17.6395 -12.950 0.5261 
190.0 1000.0 -17.5201 -12.914 0.5400 
200.0 1000.0 -17.4099 -12.874 0.5544 
210.0 1000.0 -17.3082 -12.829 0.5692 
220.0 1000.0 -17.2143 -12.779 0.5846 
230.0 1000.0 -17.1279 -12.723 0.6005 
240.0 1000.0 -17.0483 -12.660 0.6169 
250.0 1000.0 -16.9751 -12. 592 0.6338 
260.0 1000.0 -16.9080 -12.516 0.6512 
270.0 1000.0 -16.8466 -12.432 0.6691 
280.0 1000.0 -16.7905 -12.339 0.6874 
290.0 1000.0 -16.7393 -12.237 0.7063 
300.0 1000.0 -16.6929 -12. 124 o. 7256 

(0) 
PNaCl 

(1) 
PNaCl 

kg/mol kg/mol 

0.0718 0.2462 
0.0781 0.2612 
0.0833 0.2723 
0.0856 o. 2770 
o. 0877 0.2814 
0.0913 0.2893 
0.0942 0.2967 
0.0967 0.3038 
0.0984 o. 3109 
0.1001 0.31110 
0.1014 0.3253 
0.1024 0.3326 
0.1030 0.3402 
0.1034 0.3480 
0.1035 0.3560 
0.1034 0.3642 
0.1030 0.3726 
0.1023 0.3812 
0.1014 0.3900 
0.1002 0.3990 
0.0987 0.4082 
0.0969 0.4175 
0.0947 0.4270 
0.0922 0.4367 
0.0894 0.4466 
0.0861 0.4565 
0.0823 0.4667 
0.0781 0.4769 
0.0732 0.4873 
0.0677 0.4978 
0.0614 0.5084 
0.0542 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 

~ 
\0 



Table A-2. The Standard Entropies o~0Water and NaCl(aq), Debye-Huckel Parameter As and NaCl Virial 
Parameters at T and p. Sl(T,P) and S2(T,P) are absolute entropies, i.e., they are referenced to 
states approaching zero entropy at 0 K. 

S~(T,p)/R S~(T,p)/R A5/R ~(O)S ~(l)S 3 s 
T p 1 ~ CNa21 

(kg/mol) 
112 

NaCl NaCl 
oc. ban kg/mol-K kg/mol-K kg /mol -K 

o.o 1.0 7.6175 15.177 2.063 0.4493 0.7368 -25.87 
10.0 1.0 7.9450 14.512 2.177 0.3704 0.6185 -20.26 
20.0 1. 0 8.2597 14.065 2.301 0.3166 0.5614 -16.91 
25.0 1.0 8.4130 13.886 2.366 0.2953 0.5457 -15.70 
30.0 1.0 8.5637 13.726 2. 434 0.2766 0.5356 -14.70 
40.0 1. 0 8.8579 13.446 2.574 0.2450 0.5275 -13. 11 
50.0 1. 0 9.1427 13.201 2. 722 0.2189 0.5301 -11.88 
60.0 1. 0 9.4189 12.975 2.879 0.1966 0.5396 -10.88 
70.0 1. 0 9.6870 12.763 3.044 o. 1776 0.5537 -9.95 
80.0 1. 0 9.9478 12. 544 3.220 0.1603 0.5709 -9.23 
90.0 1.0 10.2019 12.317 3.407 0.1446 0.5905 -11.58 

100.0 1. 0 10.4497 12.078 3.606 0.1301 0.6118 -7.98 
110.0 1.4 10.6917 11.822 3.818 o. 1166 0.6344 -7.41 
120.0 2.0 10.9283 11.546 4.045 0.1037 0.6579 -6.86 
130.0 2.7 11.1599 11.246 4.288 0.0915 0.6822 -6.32 
140.0 3.6 11.3868 10.918 4.549 0.0797 o. 7071 -5.80 
150.0 4.8 11.6094 10.561 4.830 0.0684 0.7325 -5.28 
160.0 6.2 11.8279 10.168 5.135 0.0573 0.7582 -4.76 
170.0 7.9 12.0427 9. 738 5.466 0.0466 0.7843 -4.25 
180.0 10.0 12.2542 9.263 5.828 0.0363 0.8107 -3.73 
190.0 12.5 12.4626 8.740 6. 226 0.0265 0.8373 -3.22 
200.0 15.5 12.6682 8.160 6.667 0.0173 0.8640 -2.70 
210.0 19.1 12.8716 7.515 7.157 0.0088 0.8910 -2.18 
220.0 23.2 13.0729 6.794 7.710 0.0014 0.9180 -1.65 
230.0 28.0 13.2727 5.983 8.337 -0.0046 0.9452 -1.13 
240.0 33.4 13.4712 5.064 9.058 -0.0087 o. 9725 -0.59 
250.0 39.7 13.6690 4.012 9.899 -0.0104 0.9998 -0.05 
260.0 46.9 13.8666 2.795 10.895 -0.0089 1.0272 0.49 
270.0 55.0 14.0645 1.362 12.097 -0.0031 1.0547 1.05 
280.0 64.1 14.2633 -0.354 13.578 0.0084 1.0823 1.62 
290.0 74.4 14.4639 -2.462 15.451 0.0278 1.1099 2. 21 
300.0 85.8 14.6673 -5.128 17.890 0.0577 1.1376 2.83 

'• ,. " 

lJ1 
0 
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Table A-2 (cont'd). 

T p S~(T,P)/R S~(T,P)/R A5/R 

(kg/mol) 
11

2 oc bar a 

o.o 200.0 7.6193 14.687 2.032 
10.0 200.0 7.9402 14.189 2.145 
20.0 200.0 8.2501 13.850 2.265 
25.0 200.0 8.4013 13. 711 2. 328 
30.0 200.0 8.5502 13.586 2.392 
40.0 200.0 8. 8411 13.365 2.527 
50.0 200.0 9.1229 13.169 2.668 
60.0 200.0 9.3963 12.986 2.817 
70.0 200.0 9.6618 12.807 2.975 
80.0 200.0 9.9200 12.627 3.140 
90.0 200.0 10.1716 12.439 3. 316 

100.0 200.0 10.4169 12.239 3.501 
110.0 200.0 10.6564 12.022 3.697 
120.0 200.0 10.8905 11.787 3.906 
130.0 200.0 11.1196 11. 528 4.128 
140.0 200.0 11.3439 11.245 4.364 
150.0 200.0 11.5638 10.934 4.617 
160.0 200.0 11.7796 10.593 4.888 
170.0 200.0 11.9916 10.216 5.179 
180.0 200.0 12.2002 9.802 5.493 
190.0 200.0 12.4055 9.345 5.834 
200.0 200.0 12.6080 8.840 6.207 
210.0 200.0 12.8080 8.280 6.616 
220.0 200.0 13.0059 7.658 7.069 
230.0 200.0 13.2021 6.964 7. 576 
240.0 200.0 13. 3968 6.185 8.149 
250.0 200.0 13.5907 5.304 8.807 
260.0 200.0 13. 7842 4.299 9. 573 
270.0 200.0 13.9779 3.136 10.485 
280.0 200.0 14.1724 1.769 11. 594 
290.0 200.0 14.3686 0.124 12.983 
300.0 200.0 14.5676 -1.916 14.784 

p(O)S 
NaCl 

p< l)S 
NaCl 

kg/mol-K kg/mo1-K 

0.4037 0.7368 
0.3398 0.6185 
0.2951 0.5614 
o. 2771 0.5457 
o. 2611 0.5356 
o. 2337 0.5275 
0.2108 0.5301 
o. 1911 0.5396 
o. 1737 0.5537 
0.1581 0.5709 
0.1437 0.5905 
0.1303 0.6118 
o. 1175 0.6344 
0.1053 0.6579 
o. 0933 0.6822 
0.0816 0.7071 
0.0698 o. 7325 
0.0581 0.7582 
0.0462 0.7843 
0.0343 0.8107 
0.0222 0.8373 
0.0101• 0.8640 

-0.0019 0.8910 
-0.0138 0.9180 
-0.0252 0.9452 
-0.0358 o. 9725 
-0.0452 0.9998 
-0.0527 1.0272 
-0.0574 1.0547 
-0.0578 1.0823 
-0.0521 1.1099 
-0.0370 1.1376 

; . ,, 

3 s 
1 ~ CNa~l 

kg /mol -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 

VI 
....... 



Table A-2 (cont'd). 

0 S~(T,P)/R A5/R T p s1 (T,P)/R 
oc bare (kg/mol) 

1h 

o.o 400.0 7.6179 14.267 2.005 
10.0 400.0 7.9336 13.907 2.115 
20.0 400.0 8.2394 13.659 2.231 
25.0 400.0 8.3889 13. 555 2.292 
30.0 400.0 8.5362 13.461 2.354 
40.0 400.0 8.8241 13.291 2.483 
50.0 400.0 9.1032 13.138 2.619 
60.0 400.0 9.3741 12.994 2. 761 
70.0 400.0 9.6372 12.851 2. 911 
80.0 400.0 9.8931 12.707 3.067 
90.0 400.0 10.1424 12.554 3. 233 

100.0 400.0 10.3854 12.389 3.406 
110.0 400.0 10.6227 12.209 3.589 
120.0 400.0 10.8545 12.010 3.782 
130.0 400.0 11.0812 11.790 3.986 
140.0 400.0 11.3031 11.54 7 4.201 
150.0 400.0 11.5205 11.279 4.429 
160.0 400.0 11.7336 10.984 4.671 
170.0 400.0 11.9427 10.658 4.928 
180.0 400.0 12.1482 10.299 5.201 
190.0 400.0 12.3502 9.904 5.493 
200.0 400.0 12.5491 9.468 5.806 
210.0 400.0 12.7452 8.988 6.142 
220.0 400.0 12.9388 8.460 6.506 
230.0 400.0 13.1301 7.875 6.902 
240.0 400.0 13.3194 7.229 7.335 
250.0 400.0 13. 5071 6.513 7.815 
260.0 400.0 13.6936 5.714 8.350 
270.0 400.0 13.8791 4.821 8.955 
280.0 400.0 14.0641 3.814 9.650 
290.0 4-oo.o 14.2489 2.670 10.462 
300.0 400.0 14.4340 1. 354 11.433 

.. 

p(O)S 
NaCl 

p(l )S 
NaC1 

kg/mo1-K kg/mo1-K 

o. 3620 o. 7368 
0.3116 0.6185 
0.2750 0.5614 
0.2599 0.5457 
0.2464 0.5356 
0.2229 0.5275 
0.2031 0.5301 
0.1858 0.5396 
0.1704 0.5537 
0.1564 0.5709 
0.1433 0.5905 
0.1310 o. 6118 
0.1192 0.6344 
0.1076 0.6579 
0.0960 0.6822 
0.0844 o. 7071 
0.0726 0.7325 
0.0604 0.7582 
0.0478 0.7843 
0.0346 0.8107 
0.0208 0.8373 
0.0064 0.8640 

-0.0088 0.8910 
-0.0247 0.9180 
-0.0414 0.9452 
-0.0588 o. 9725 
-0.0769 0.9998 
-0.0956 1.0272 
-0.1146 1. 054 7 
-0.1336 1.0823 
-0.1523 1.1099 
-0.1699 1.1376 

3 s 
1 ~ CNa~1 

kg /mol -K 

-19.82 
-16.06 
-13.85 
-13.07 
-12.42 
-11.41 
-10.65 
-10.04 
-9.58 
-9.04 
-8.51 
-7.98 
-7.44 
-6.88 
-6.31 
-5.72 
-5.11 
-4.47 
-3.81 
-3.12 
-2.40 
-1.65 
-0.87 
-0.05 
0.80 
1.70 
2.65 
3.65 
4. 72 
5.88 
7. 15 
8.56" 

. ' '\ 

Ln 
N 
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Table A-2 (cont'd). 

T S~(T,P)/R S~(T,P)/R A5/R p 

oc bar a (kg/mol) 
112 

o.o 600.0 7.61]8 13.914 1.980 
10.0 600.0 7.9253 13.665 2.088 
20.0 600.0 a. 2211 13.491 2.201 
25.0 600.0 8.3758 13.417 2.259 
30.0 600.0 8.5216 13.348 2.319 
40.0 600.0 8.8069 13.223 2.444 
50.0 600.0 9.0837 13.109 2.574 
60.0 600.0 9.3524 12.999 2. 710 
70.0 600.0 9.61ll 12.892 2.852 
80.o 600.0 9.8672 12.780 3.001 
90.0 600.0 10.1144 12.660 3.158 

100.0 600.0 10.3554 12.526 3.321 
110.0 600.0 10.5906 12.378 3.493 
120.0 600.0 10.8203 12.212 3.673 
130.0 600.0 li.0449 12.026 3.861 
140.0 600.0 11.2647 11.818 4.059 
150.0 600.0 11.4798 11.587 4.267 
160.0 600.0 11.6906 11.331 4.486 
170.0 600.0 11.8973 11.048 4. 715 
180.0 600.0 12.1002 10.735 4.957 
190.0 600.0 12.2995 10.389 5. 211 
200.0 600.0 12.4954 10.008 5.480 
210.0 600.0 12.6883 9.589 5.764 
220.0 600.0 12.8784 9.128 6.065 
230.0 600.0 13.0659 8.620 6.385 
240.0 600.0 13.2511 8.062 6.726 
250.0 600.0 13.4343 7.446 7.092 
260.0 600.0 13.6157 6.766 7.487 
270.0 600.0 13.7955 6.014 7.915 
280.0 600.0 13.9741 5.178 8.384 
290.0 600.0 14.1516 4.245 8.902 
300.0 600.0 14.3285 3.198 9.483 

~0)5 
aCl 

p(l)S 
NaCl 

kg/mol-K kg/mol-K 

0.3243 o. 7368 
0.2857 0.6185 
0.2563 o. 5614 
0.2439 0.5457 
0.2326 o. 5356 
0.2127 0.5275 
0.1956 0.5301 
0.1807 0.5396 
0.1675 0.5537 
0.1550 0.5709 
0.1432 0.5905 
0.1320 o. 6118 
0.1209 o. 6344 
0.1100 0.6579 
0.0989 0.6822 
0.0876 0.7071 
0.0758 0.7325 
0.0634 0.7582 
0.0503 0.7843 
0.0363 0.8107 
0.0213 o. 8373 
0.0052 0.8640 

-0.0123 0.8910 
-0.0312 0.9180 
-0.0518 0.9452 
-0.0742 o. 9725 
-0.0988 0.9998 
-0.1257 1.0272 
-0.1555 I. 054 7 
-0.1885 1.0823 
-0.2255 1.1099 
-0.2676 1.1376 

'• " 

3 s 
I~ CNa~l 

kg /mol -K 

-16.78 
-13.96 
-12.32 
-11. 75 
-11.28 
-10.56 
-10.03 
-9.62 
-9.40 
-8.95 
-8.48 
-7.98 
-7.46 
-6.90 
-6.31 
-5.68 
-5.02 
-4.32 
-3.58 
-2.80 
-1.97 
-1.10 
-0.18 
0.80 
1. 84 
2.95 
4.15 
5.44 
6.85 
8.42 

10.18 
12.21 

lJ1 
w 



Table A-2 (cont'd). 

S~(T,P)/R 0 A5/R T p s 2(T,P)/R 
oc bars (kg/mol) 

1
/2 

o.o 800.0 7.6075 13.621 1. 959 
10.0 800.0 7.9156 13.459 2.063 
20.0 800.0 8.2152 13. 345 2. 173 
25.0 800.0 8. 3620 13.295 2.229 
30.0 800.0 8.5066 13.249 2.287 
40.0 800.0 8.7897 13. 162 2.407 
50.0 800.0 9.0644 13.081 2.532 
60.0 800.0 9. 3310 13.003 2.663 
70.0 800.0 9.5900 12.929 2.799 
80.o 800.0 9.8420 12.846 2.941 
90.0 800.0 10.0873 12.754 3.090 

100.0 800.0 10.3265 12.649 3.245 
110.0 800.0 10.5598 12.528 3.407 
120.0 800.0 10.7877 12.391 3.575 
130.0 800.0 11.0105 12.234 3.751 
140.0 800.0 11.2283 12.057 3.935 
150.0 800.0 11.4415 11.858 4.126 
160.0 800.0 11.6502 11.636 4.326 
170.0 800.0 11.8548 11.388 4. 534 
180.0 800.0 12.0554 11.113 4. 751 
190.0 800.0 12.2524 10.808 4.976 
200.0 800.0 12.4459 10.472 5. 212 
210.0 800.0 12.6361 10.101 5.457 
220.0 800.0 12.8233 9.692 5.712 
230.0 800.0 13.0078 9.241 5.978 
240.0 800.0 13.1897 8.745 6.257 
250.0 800.0 13. 3693 8.198 6.547 
260.0 800.0 13.5467 7.595 6.851 
270.0 800.0 13.7223 6.926 7.170 
280.0 800.0 13.8962 6.183 7.505 
290.0 800.0 14.0685 5.352 7.860 
300.0 800.0 14.2396 4.415 8.235 

p(O)S 
NaCl 

PC l)S 
NaCl 

kg/mol-K kg/mol-K 

0.2903 0.7368 
0.2620 0.6185 
0.2390 0.5614 
0.2289 0.5457 
0.2195 0.5356 
0.2029 0.5275 
0.1884 0.5301 
0.1757 0.5396 
0.1648 0.5537 
0.1537 0.5709 
0.1430 0.5905 
0.1327 o. 6118 
0.1224 0.6344 
0.1120 0.6579 
0.1014 0.6822 
0.0903 0.7071 
0.0786 0.7325 
0.0661 0.7582 
0.0527 o. 7843 
0.0382 0.8107 
0.0223 0.8373 
0.0049 0.8640 

-0.0142 0.8Q10 
-0.0354 0.9180 
-0.0588 0.9452 
-0.0850 0.9725 
-0.1143 0.9998 
-0.1473 1. 0272 
-0.1849 1.0547 
-0.2281 1.0823 
-0.2785 1.1099 
-0.3385 1.1376 

3 s 
1~ CNap 

kg /mol -K 

-13.75 
-11.85 
-'10. 79 
-10.42 
-10.14 
-9.71 
-9.41 
-9.20 
-9.21 
-8.85 
-8.44 
-7.98 
-7.47 
-6.91 
-6.30 
-5.64 
-4.93 
-4.17 
-3.35 
-2.411 
-1.55 
-0.55 
0.51 
1.65 
2.88 
4. 21 
5.65 
7.23 
8.98 

10.96 
13.22 
15.86 

"' 

V1 
.p. 
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Table A-2 (cont'd). 

S~(T,P)/R S~(T,P)/R A5/R T p 

oc bar a (kg/mol) 
1
/2 

o.o 1000.0 7.5993 13.382 1.940 
10.0 1000.0 7.9047 13.285 2.041 
20.0 1000.0 8.2020 13.219 2.147 
25.0 1000.0 8. 3476 13.189 2.202 
30.0 1000.0 8.4913 13.160 2.258 
40.0 1000.0 8. 7123 13. 106 2. 373 
50.0 1000.0 9.0451 13.055 2.494 
60.0 1000.0 9.3099 13.005 2.619 
70.0 1000.0 9.5672 12.960 2.750 
80.0 1000.0 9.8174 12.902 2.886 
90.0 1000.0 10.0611 12.834 3.028 

100.0 1000.0 10.2986 12.753 3.176 
110.0 1000.0 10.5303 12.657 3. 329 
120.0 1000.0 10.7565 12.543 3.488 
130.0 1000.0 10.9776 12.412 3.653 
140.0 1000.0 11.1937 12.261 3.825 
150.0 1000.0 11.4051 12.089 4.003 
160.0 1000.0 11.6121 11.895 4.187 
170.0 1000.0 11.8148 11.677 4. 377 
180.0 1000.0 12.0135 11.433 4. 574 
190.0 1000.0 12.2084 11.162 4. 777 
200.0 1000.0 12.3997 10.862 4.987 
210.0 1000.0 12.5877 10.529 5.202 
220.0 1000.0 12.7725 10.161 5.424 
230.0 1000.0 12.9544 9.755 5.651 
240.0 1000.0 13. 1336 9.307 5.!184 
250.0 1000.0 13.3102 8.811 6.123 
260.0 1000.0 13.4845 8.262 6.366 
270.0 1000.0 13.6567 7.651 6.614 
280.0 1000.0 13.8269 6.967 6.866 
290.0 1000.0 13.9953 6.196 7. 121 
300.0 1000.0 14.1621 5. 316 7.3RO 

~O)S 
aCl 

p(l)S 
NaCl 

kg/mol-K kg/mol-K 

0.2'>98 o. 7368 
0.2404 0.6185 
0.2228 0.5614 
0.2148 0.5457 
0.2072 0.5356 
0.1935 0.5275 
0.1814 0.5301 
0.1708 0.5396 
0.1621 o. 5537 
0.1522 0.5709 
0.1424 0.5905 
0.1328 o. 6118 
0.1231 0.6344 
o. 1132 0.6579 
0.1028 0.6822 
0.0919 o. 7071 
0.0802 0.7325 
0.0676 0.7582 
0.0539 0.7843 
0.0388 0.8107 
0.0222 0.8373 
0.0038 0.8640 

-0.0166 0.8910 
-0.0394 0.9180 
-0.0651 0.9452 
-0.0940 0.9725 
-0.1267 0.9998 
-0.1642 1.0272 
-0.2075 1.0547 
-0.2581 1.0823 
-0.3181 1.1099 
-0.3908 1. 1376 

'. •. 

3 s 
1 ~ CNa~l 

kR /mol -K 

-10.71 
-9.75 
-9.26 
-9.10 
-8.99 
-8.!16 
-8.80 
-8.78 
-9.02 
-8.76 
-8.41 
-7.9R 
-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 

VI 
VI 



Table A-3. The Standard Enthalpies of Water and NaCl(aq), Debye-Huckel Parameter ALand NaCl Virial 
0 0 0 0 Parameters at T and p. H
1 

is the en5halpy of ~ater, H1(T,P) - H1(0 K, ideal gas) and H2 the enthalpy 
of NaCl(aq) in its standard state, H2(T,P) - H2(298 K, 1 atm). 

T p H~/RT H~/RT AL/RT 103~(0)L 103~(l)L 3 L 
NaCl NaCl 1° CNaCl 

oc bars (kg/mol) 1f2 kg/mol-K kg/mol-K 2 2 kg /mol -K 

o.o 1.0 -15.8463 1.341 0.556 1.465 1. 796 -0.104 
10.0 1. 0 -14.9650 0.641 0.649 1.089 1.262 -0.077 
20.0 1. 0 -14.1452 0.181 0.749 0.836 0.986 -0.061 
25.0 1.0 -13.7560 o.ooo 0.801 0.738 0.901 -0.055 
30.0 1. 0 -13.3796 -0.159 0.854 0.652 0.839 -0.050 
40.0 1.0 -12.6629 -0.429 0.965 0.512 0.761 -0.042 
50.0 1. 0 -11.9906 -0.657 1.081 0.401 o. 722 -0.036 
60.0 1.0 -11.3587 -0.860 1.203 0.312 0.708 -0.030 
70.0 1.0 -10.7635 -1.044 1.331 0.239 0.707 -0.026 
80.0 1.0 -10.2016 -1. 231 1.467 0.177 o. 716 -0.023 
90.0 1.0 -9.6701 -1.420 1. 611 0.125 0.730 -0.020 

100.0 1.0 -9.1665 -1.619 1.764 0.080 0.748 -0.017 
110.0 1.4 -8.6882 -1.829 1.927 0.041 0.768 -0.015 
120.0 2.0 -8.2333 -2.055 2.102 0.007 0.788 -0.012 
130.0 2.7 -7.7999 -2.300 2.290 -0.023 0.809 -0.011 
140.0 3.6 -7.3865 -2.567 2.492 -0.050 0.830 -0.009 
150.0 4.8 -6.9914 -2.860 2. 712 -0.075 0.850 -0.007 
160.0 6.2 -6.6132 -·3.181 2.951 -0.096 0.870 -0.006 
170.0 7.9 -6.2506 -3.535 3.213 -0.116 0.890 -0.004 
180.0 10.0 -5.9025 -3.926 3.500 -0.133 0.909 -0.003 
190.0 12.5 -5.5675 -4.359 3.819 -0.149 0.926 -0.002 
200.0 15.5 -5.2448 -4.841 4.175 -0.162 0.944 -0.001 
210.0 19.1 -4.9332 -5.379 4.576 -0.172 0.960 0.001 
220.0 23.2 -4.6317 -5.985 5.032 -0.180 0.976 0.002 
230.0 28.0 -4.3394 -6.670 5.556 -0.185 0.991 0.003 
240.0 33.4 -4.0554 -7.452 6.165 -0.186 1.005 0.003 
250.0 39.7 -3.7787 -8.355 6.885 -0.182 1.019 0.004 
260.0 46.9 -3.5085 -9.409 7.749 -0.172 1.032 0.005 
270.0 55.0 -3.2437 -10.663 8.806 -0.155 1. 045 0.006 
280.0 64.1 -2.9833 -12.182 10.126 -0.128 1.057 0.007 
290.0 74.4 -2.7261 -14.069 11.818 -0.089 1.068 0.008 
300.0 85.8 -2.4710 -16.487 14.052 -0.033 1. 079 0.008 

,,,'ll 

'• '' •, 

\JI 
0\ 
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Table A-3 (cont'd) 

T p H~/RT H~/RT "',/RT 

oc bare (kg/mol) 
1h 

o.o 200.0 -15.6874 0.972 0.538 
10.0 200.0 -14.8182 0.450 0.630 
20.0 200.0 -14.0081 0.102 0.727 
25.0 200.0 -13.6232 -0.037 o. 777 
30.0 200.0 -13.2508 -0.161 0.828 
40.0 200.0 -12.5415 -o. 373 0.934 
50.0 200.0 -11.8760 -0.555 1. 044 
60.0 200.0 -11.2502 -o. 718 1.160 
70.0 200.0 -10.6608 -0.873 1.281 
80.0 200.0 -10.1043 -1.026 1.408 
90.0 200.0 -9.5780 -1.183 1. 542 

100.0 200.0 -9.0793 -1.349 1.684 
110.0 200.0 -8.6060 -1.528 1. 834 
120.0 200.0 -8.1560 -1.722 1.993 
130.0 200.0 -7.7274 -1.934 2.163 
140.0 200.0 -7.3188 -2.167 2.344 
150.0 200.0 -6.9285 -2.423 2.538 
160.0 200.0 -6.5553 -2.705 2. 747 
170.0 200.0 -6. 1977 -3.016 2.973 
180.0 200.0 -5.8548 -3.359 3.219 
190.0 200.0 -5.5252 -3.739 3.487 
200.0 200.0 -5.2081 -4.160 3.781 
210.0 200.0 -4.9023 -4.628 4. 108 
220.0 200.0 -4.6071 -5.150 4. 473 
230.0 200.0 -4.3213 -5.735 4.886 
240.0 200.0 -4.0442 -6.395 5.359 
250.0 200.0 -3.7749 -7.145 5.908 
260.0 200.0 -3.5124 -8.007 6.557 
270.0 200.0 -3.2558 -9.012 7.339 
280.0 200.0 -3.0042 -10.204 a. 306 
290.0 200.0 -2.7564 -11.654 9.536 
300.0 200.0 -2.5111 -13.474 ll. 156 

103p(O)L 
NaCl 

103p(l )L 
NaCl 

kg/mol-K kg/mol-K 

1.278 1.796 
0.968 1.262 
0.754 0.986 
0.669 0.901 
0.594 0.839 
0.471 0.761 
o. 373 o. 722 
0.292 0.708 
0.226 0.707 
0.169 0.716 
0.121 0.730 
0.079 0.748 
0.042 0.768 
0.010 0.788 

-0.020 0.809 
-0.047 0.830 
-0.073 0.850 
-0.096 0.870 
-0.118 0.890 
-0.139 0.909 
-0.159 0.926 
-0.178 0.944 
-0.195 0.960 
-0.211 0.976 
-0.225 0.991 
-0.237 1.005 
-0.246 1.019 
-0.251 1. 032 
-0.250 1.045 
-0.242 1. 057 
-0.223 1.068 
-0.189 1.079 

. ' 

3 L 1° CNaCl 
2 2 kg /mol -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 
o.ooo 
0.002 
0.003 
0.004 
0.005 
0.006 
o:ooa 
0.009 
0.010 
O.Oll 
0.012 

I 

V1 

" 



Table A-3 (cont'd). 

T p H~/RT H~/RT '\/RT 

oc bara (kg/mol) 
1
/2 

o.o 400.0 -15.5324 0.686 0.524 
10.0 400.0 -14.6738 0.309 0.613 
20.0 400.0 -13.8727 0.054 0.707 
25.0 400.0 -13.4917 -0.049 0.755 
30.0 400.0 -13.1232 -0.142 0.805 
40.0 400.0 -12.4208 -0.305 0.906 
50.0 400.0 -11.7616 -0.446 1. 011 
60.0 400.0 -11.1418 -0.574 1. 121 
70.0 400.0 -10.5578 -0.698 1.236 
80.0 400.0 -10.0066 -0.820 1.355 
90.0 400.0 -9.4852 -0.948 1.481 

100.0 400.0 -8.9913 -1.085 1.613 
110.0 400.0 -8.5225 -1. 236 1. 751 
120.0 400.0 -8.0768 -1.401 1.897 
130.0 400.0 -7.6526 -1.583 2.051 
140.0 400.0 -7.2482 -1.784 2.214 
150.0 400.0 -6.8621 -2.007 2.387 
160.0 400.0 -6.4930 -2.253 2. 571 
170.0 400.0 -6.1397 -2.524 2. 767 
180.0 400.0 -5.8011 -2.824 2.976 
190.0 400.0 -5.4760 -3.154 3.201 
200.0 400.0 -5.1634 -3.518 3.443 
210.0 400.0 -4.8625 -3.920 3.704 
220.0 400.0 -4.5723 -4.364 3.990 
230.0 400.0 -4.2921 -4.856 4.302 
240.0 400.0 -4.0209 -5.401 4.648 
250.0 400.0 -3.75.81 -6.008 5.034 
260.0 400.0 -3.5029 -6.686 5.470 
270.0 400.0 -3.2546 -7.448 5.969 
280.0 400.0 -3.0125 -8.312 6.549 
290.0 400.0 -2.7758 -9.299 7. 238 
300.0 400.0 -2.5439 -10.441 8.075 

I03p(O)L 
NaCl 

103p(l)L 
NaCl 

ltg/mol-K ltg/mol-K 

1.108 1.796 
0.856 1. 262 
0.676 0.986 
0.604 0.901 
0.540 0.839 
0.432 0.761 
0.345 0.722 
o. 274 0.708 
0.214 0.707 
0.163 0.716 
0.119 0.730 
0.080 0.748 
0.045 0.71i8 
0.014 0.7118 

-0.015 0.809 
-0.042 0.830 
-0.068 0.850 
-0.092 0.870 
-0.116 0.890 
-0.140 0.909 
-0.164 0.926 
-0.187 0.944 
-0.210 0.960 
-0.234 0.976 
-0.258 0.991 
-0.281 1.005 
-0.305 1. 019 
-0.3211 1. 032 
-0.351 1. 045 
-0.372 1. 057 
-0.392 1.068 
-0.409 1.079 

3 L 
IO CNaCl 
2 2 kg /mol -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 
o.ooo 
0.002 
0.003 
0.005 
0.006 
0.008 
0.009 
0.011 
o. 012 
0.014 
0.016 
0.017 

,, ll 

VI 
00 
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Table A-3 (cont'd). 

T p H~/RT H~/RT AL/RT 

oc bars 1t 
(kg/mol) 2 

o.o 600.0 -15.3815 0.475 0.512 
10.0 600.0 -14.5323 0.215 0.599 
20.0 600.0 -13.7394 0.036 0.690 
25.0 600.0 -13.3622 -0.038 o. 736 
30.0 600.0 -12.9971 -0.105 0.784 
40.0 600.0 -12.3013 -0.225 0.881 
50.0 600.0 -11.6482 -0.331 0.982 
60.0 600.0 -11.0340 -0.429 1.086 
70.0 600.0 -10.4553 -0.521 1.195 
80.0 600.0 -9.9090 -0.616 1.308 
90.0 600.0 -9.3923 -0.718 1. 426 

100.0 600.0 -8.9029 -o. 831 1.550 
110.0 600.0 -8.4384 -0.956 1.678 
120.0 600.0 -7.9969 -1.096 1. 813 
130.0 600.0 -7.5767 -1.252 1.955 
140.0 600.0 -7.1763 -1.427 2.103 
150.0 600.0 -6.7941 -1.621 2.259 
160.0 600.0 -6.4289 -1.837 2.423 
170.0 600.0 -6.0795 -2.076 2.595 
180.0 600.0 -5.7447 -2. 340 2. 777 
190.0 600.0 -5.4235 -2.631 2.968 
200.0 600.0 -5.1150 -2.952 3. 172 
210.0 600.0 -4.8182 -3. 306 3. 387 
220.0 600.0 -4.5324 -3.696 3.616 
230.0 600.0 -4.2567 -4.125 3. 861 
240.0 600.0 -3.9903 -4.598 4.124 
250.0 600.0 -3.7326 -5.120 4.408 
260.0 600.0 -3.4829 -5.697 4. 716 
270.0 600.0 -3. 2406 -6.338 5.053 
280.0 600.0 -3.0051 -7.052 5.426 
290.0 600.0 -2.7758 -7.851 5.844 
300.0 600.0 -2.5521 -8.753 6.318 

103p(O)L 
NaCl 

103p(l )L 
NaCl 

kg/mol-K kg/mol-K 

0.954 1. 796 
0.754 1. 262 
0.605 0.986 
0.543 0.901 
0.488 0.839 
0.395 0.761 
0.319 0.722 
0.256 0.708 
0.204 0.707 
0.158 o. 716 
0.117 0.730 
0.081 0.748 
0.049 0.768 
0.019 0.788 

-0.009 0.809 
-0.036 0.830 
-0.062 0.850 
-0.087 0.870 
-0. 113 0.890 
-0.138 0.909 
-0.164 0.926 
-0.191 0.944 
-0.219 0.960 
-0.248 0.976 
-0.279 0.991 
-0.312 1.005 
-0.346 1.019 
-0.384 1.032 
-0.424 1. 045 
-0.468 1.057 
-0.516 1.068 
-0.571 1. 079 

.. ,. 

3 L 1° CNaCl 
2 2 kg /mol -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 
O.Ob4 
0.006 
0.008 
0.010 
0.012 
0.014 
0.016 
0.018 
0.020 
0.023 

IJl 
\0 



Table A-l (cont'd). 

T p H~/RT H~/RT '\/RT 

oc bars (kg/mol) 
11

2 

o.o 800.0 -15.2342 O.lll 0.502 
10.0 800.0 -14.3935 0.163 0.587 
20.0 800.0 -13.6081 0.045 0.674 
25.0 800.0 -13.2343 -0.005 0.719 
30.0 800.0 -12.8726 -0.051 0.765 
40.0 800.0 -12.1830 -0.135 0.858 
50.0 800.0 -11.5356 -0.210 0.955 
60.0 800.0 -10.9267 -0.281 1.055 
70.0 800.0 -10.3531 -0.345 1. 158 
8o.o 800.0 -9.8116 -0.416 1.266 
90.0 800.0 -9.2994 -0.496 1.378 

100.0 800.0 -8.8143 -0.587 1.494 
110.0 8oo.o -8.3539 -0.690 1. 614 
120.0 800.0 -7.9164 -0.809 1.740 
1]0.0 800.0 -7.5001 -0.943 1. 871 
140.0 800.0 ,-7.1034 -1.095 2.007 
150.0 800.0 -6. 7249 -1.266 2.148 
160.0 800.0 -6.363] -1.456 2.296 
170.0 800.0 -6.0174 -1.669 2.450 
180.0 800.0 -5.6862 -1.904 2.610 
190.0 800.0 -5.]686 -2.164 2. 777 
200.0 800.0 -5.0637 -2.451 2.951 
210.0 800.0 -4.7707 -2.768 l.lll 
220.0 800.0 -4.4886 -]. 117 ].]22 
230.0 800.0 -4.2168 -]. 501 ].520 
240.0 800.0 -3.9545 -3.924 ]. 727 
250.0 800.0 -]. 7010 -4.391 ]. 943 
260.0 800.0 -3.4558 -4.907 4.170 
270.0 800.0 -3.2182 -5.479 4.410 
280.0 800.0 -2.9878 -6.116 4.662 
290.0 800.0 -2.7639 -6.831 4.930 
]00.0 800.0 -2.5461 -7.641 5.217 

. , 

lOlp(O)L 
NaCl 

lOlp(1)L 
NaCl 

kg/mol-K kg/mol-K 

0.814 1. 796 
0.660 1.262 
0.5]8 0.986 
0.487 0.901 
0.440 0.839 
0.360 0.761 
0.294 o. 722 
0.239 0.708 
0.195 0.707 
0.153 0.716 
0.116 o. 730 
0.082 0.748 
0.051 0.768 
0.023 0.788 

-0.004 0.809 
-0.031 0.830 
-0.057 0.850 
-0.082 0.870 
-0.109 0.890 
-0.136 0.909 
-0.164 0.926 
-0.193 0.944 
-0.225 0.960 
-0.258 0.976 
-0.294 0.991 
-0.333 1. 005 
-0.376 1. 019 
-0.423 1. 032 
-0.477 1. 045 
-0.537 1. 057 
-0.607 1. 068 
-0.690 1.079 

l L 
lO CNaCl 
2 2 kg /mol -K 

-0.055 
-0.045 
-0.038 
-0.036 
-O.Oll 
-0.030 
-0.027 
-0.025 
-0.024 
-0.021 
-0.019 
-0.017 
-0.015 
-O.Oll 
-0.010 
-0.008 
-0.006 
-0.004 
-0.002 

0.000 
0.002 
0.004 
0.006 
o.ob8 
0.010 
0.012 
0.014 
0.017 
0.019 
0.022 
0.025 
0.029 

... ., 

0'\ 
0 
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Table A-3 (cont'd). 

T p H~/RT H~/RT ~/RT 

oc bar a (kg/mol) 
11

2 

o.o 1000.0 -15.0900 0.253 0.495 
10.0 1000.0 -14.2571 0.149 o. 577 
20.0 1000.0 -13.4786 0.079 0.661 
25.0 1000.0 -13.1081 0.047 0.704 
30.0 1000.0 -12. 7495 0.018 0.748 
40.0 1000.0 -12.0658 -0.036 0.838 
50.0 1000.0 -11.4238 -0.085 0.931 
60.0 1000.0 -10.8201 -0.131 1.026 
70.0 1000.0 -10.2513 -0.171 1.125 
80.0 1000.0 -9.7144 -0.223 1. 2211 
90.0 1000.0 -9.2066 -0.284 1. 334 

100.0 1000.0 -8.7255 -0.356 1.444 
110.0 1000.0 -8.26.91 -0.442 1.557 
120.0 1000.0 -7.8355 -0.543 1.675 
130.0 1000.0 -7.4228 -0.659 1. 797 
140.0 1000.0 -7.0297 -0.792 1.923 
150.0 1000.0 -6.6546 -0.943 2.053 
160.0 1000.0 -6.2964 -1.114 2.188 
170.0 1000.0 -5.9539 -1.304 2.326 
180.0 1000.0 -5.6261 -1.516 2.470 
190.0 1000.0 -5.3118 -1.752 2.617 
200.0 1000.0 -5.0102 -2.012 2.769 
210.0 1000.0 -4.7205 -2.300 2. 925 
220.0 1000.0 -4.4418 -2.617 3.085 
230.0 1000.0 -4. 1735 -2.967 3.249 
240.0 1000.0 -3.9147 -3. 353 3. 417 
250.0 1000.0 -3.6649 -3.780 3.588 
260.0 1000.0 -3.4235 -4.254 3. 761 
270.0 1000.0 -3.1899 -4.781 3.938 
280.0 1000.0 -2.9636 -5. 372 4.116 
290.0 1000.0 -2.7440 -6.041 4.296 
300.0 1000.0 -2.5308 -6.809 4.477 

103PCO)L 
NaCl 103PC1)L 

NaCl 

kg/mol-K kg/mol-K 

0.688 1.796 
0.573 1. 262 
0.476 0.986 
0.433 0.901 
0.394 0.839 
o. 326 0.761 
0.270 0.722 
0.222 0.708 
0.186 0.707 
0.147 o. 716 
o. 113 0.730 
0.0112 0.748 
0.052 0.7611 
0.025 0.788 

-0.002 0.809 
-0.028 0.830 
-0.054 0.850 
-0.080 0.870 
-0.107 0.890 
-0.135 0.909 
-0.165 0.926 
-0.197 0.944 
-0.230 0.960 
-0.267 0.976 
-0.307 0.991 
-0.351 1. 005 
-0.400 1. 019 
-0.454 1. 032 
-0.517 1.045 
-0.589 1. 057 
-0.674 1.068 
-0.776 1. 079 

.. ., 

3 L 1° CNaCl 

kg 2/mol 2-K 

-0.043 
-o. 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 
o.ooo 
0.003 
0.005 
0.007 
0.<109 
0.012 
0.014 
0.017 
0.020 
0.023 
0.026 
0.030 
0.035 

"' ...... 



T 

oc 

o.o 
10.0 
20.0 
25.0 
30.0 
40.0 
50.0 
60.0 
70.0 
8o.o 
90.0 

100.0 
uo.o 
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-4. The Standard Heat CapacitAea of Water and NaCl(aq), Debye-Huckel
0 

Parameter AJ and 
NaCl Virial Parameters at T and P. C 1 ia the heat capacity of water and C 2 the heat capaci-
ty of NaCl(aq) in ita standard atate.P• P• 

p co /B. co /B. A/R 106p(O)J 106p(l)J 6 J 
p,1 p,2 NaCl NaCl 1° CNaCl 

(kg/mol) lf2 2 kg/mol-JC2 (kg/mol-K) 2 bars kg/mol-IC 

1. 0 9.163 -23. 15 2. 95 -36.07 -61.31 2.728 
1.0 9.075 -14.94 3.39 -22.46 -28.42 1.486 
1.0 9.064 -u. 20 3. 76 -15.57 -13.06 o. 908 
1. 0 9.065 -10.08 3.94 -13.34 -8.47 0.735 
1.0 9.064 -9.24 4.13 -11.61 -5.08 0.607 
1. 0 9.062 -8.13 4.51 -9.11 -0.62 0.439 
1.0 9.061 -7.53 4.92 -7.42 2.01 0.340 
1. 0 9.063 -7.32 5. 37 -6.23 3.62 0.279 
1.0 9.072 -7.48 5.86 -5.32 4.62 0.224 
1.0 9.088 -7.85 6.40 -4.66 5.26 0.193 
1. 0 9.110 -8.44 7.00 -4.14 5. 65 0.172 
1.0 9.138 -9.22 7.66 -3.75 5.89 0.157 
1. 4 9.170 -10.19 8.40 -3.43 6.03 0.146 
2. 0 9.206 -11. 34 9. 24 -3. 18 6.09 0.137 
2.7 9.247 -12.67 10.17 -2.97 6.11 0.131 
3.6 9.292 -14. 20 ll. 23 -2.80 6.09 0.126 
4.8 9.343 -15.95 12.45 -2.65 6.05 0.122 
6.2 9.401 -17.95 13.84 -2.51 5.99 0.119 
7.9 9.466 -20.24 15.47 -2.37 5.92 0.116 

10.0 9.541 -22.88 17.38 -2.22 5.84 O.ll3 
12.5 9.627 -25.94 19.65 -2.04 5.76 o.uo 
15.5 9.727 -29.53 22.38 -1.84 5.67 0.108 
19.1 9.842 -33.76 25.72 -1.59 5.59 0.105 
23.2 9.975 -38.83 29.85 -1.28 5.50 0.103 
28.0 10.130 -44.99 35.05 -0.88 5.41 0.100 
33.4 10.311 -52.62 41.73 -0.38 5.32 0.097 
39.7 10.523 -62.28 50.46 0.27 5.24 0.094 
46.9 10. 775 -74.81 62.15 1.11 5.15 0.091 
55.0 11.075 -91.56 78.18 2. 21 5. 07 0.087 
64.1 11.438 -114.67 100.78 3.66 4.99 0.082 
74.4 11.885 -147.79 133.69 5.61 4.91 0.078 
85.8 12.449 -197.33 183.42 8.27 4.83 0.072 

. . ., 

0'\ 
N 
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Table A-4 (cont'd). 

C0 /i co /B. A/B. T p p.1 p.2 
oc (kg/mol) 112 bar a 

o.o 200.0 8.950 -17.30 2.94 
10.0 200.0 8.919 -11.25 3. 30 
20.0 200.0 8.939 -8.60 3.63 
25.0 200.0 8.949 -7.82 3.80 
30.0 200.0 8.956 -7.23 3.97 
40.0 200.0 8.964 -6.47 4.32 
50.0 200.0 8.968 -6.07 4.69 
60.0 200.0 8.973 -5.97 5.10 
70.0 200.0 8.983 -6.10 5.54 
8o.o 200.0 8.998 -6.47 6.02 
90.0 200.0 9.019 -7.03 6.54 

100.0 200.0 9.043 -7.76 7.12 
uo.o 200.0 9.072 -8.65 7.75 
120.0 200.0 9.103 -9.69 8.45 
130.0 200.0 9.137 -10.89 9.23 
140.0 200.0 9.175 -12. 25 10.09 
150.0 200.0 9.217 -13.79 ll.06 
160.0 200.0 9.263 -15.52 12.15 
170.0 200.0 9.315 -17.49 13.40 
180.0 200.0 9.375 -19. 71 14.83 
190.0 200.0 9.442 -22.24 16.49 
200.0 200.0 9.520 -25.14 18.44 
210.0 200.0 9.609 -28.48 20.76 
220.0 200.0 9. 712 -32.36 23.58 
230.0 200.0 9.831 -36.94 27.05 
240.0 200.0 9.969 -42.42 31.40 
250.0 200.0 10.128 -49.10 36.99 
260.0 200.0 10.315 -57.45 44.35 
270.0 200.0 10.535 -68.17 54.29 
280.0 200.0 10.798 -82.47 68.16 
290.0 200.0 ll.llS -102.37 88.26 
300.0 200.0 11.508 -131.58 ll8. 71 

106p(O)J 
NaCl 

106p(l)J 
NaCl 

kg/mol-K 2 kg/mol-K 2 

-28.78 -61.31 
-18.46 -28.42 
-13.12 -13.06 
-11.36 -8.47 
-9.97 -5.08 
-7.94 -0.62 
-6.54 2.01 
-5.53 3.62 
-4.79 4.62 
-4.23 5.26 
-3.81 5.65 
-3.49 5.89 
-3.25 6.03 
-3.07 6.09 
-2.94 6.ll 
-2.84 6.09 
-2.71 6.05 
-2.72 5.99 
-2.68 5.92 
-2.65 5.84 
-2.61 5.76 
-2.56 5.67 
-2.48 5.59 
-2.37 5.50 
-2.20 5.41 
-1.97 5. 32 
-1.64 5.24 
-1.18 s. 15 
-0.52 5.07 

0.41 4.99 
1. 74 4.91 
3.66 4.83 

.. .,. 

6 J 1° CNaCl 

(kg/mol-K:) 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 

(j\ 

w 



Table A-4 (cont'd). 

T C0 /i C0 /i AiR p p,1 p,2 
oc bars (kg/mol) 

11
2 

o.o 400.0 8.782 -12. 51 2.91 
10.0 400.0 8.790 -8.16 3. 21 
20.0 400.0 8.832 -6.38 3. 51 
25.0 400.0 8.849 -5.88 3.66 
30.0 400.0 8.862 -5.50 3.82 
40.0 400.0 a. an -5.oo 4.14 
50.0 400.0 8.885 -4.76 4.49 
60.0 400.0 8.892 -4.74 4.85 
70.0 400.0 8.902 -4.84 5.25 
80.0 400.0 8.917 -5.21 5.68 
90.0 400.0 8.936 -5.74 6.15 

100.0 400.0 8.959 -6.43 6.65 
110.0 400.0 8.984 -7.26 7.20 
120.0 400.0 9. 011 -8.22 7.79 
130.0 400.0 9.040 -9.31 8.44 
140.0 400.0 9.072 -10.53 9.15 
150.0 400.0 9.106 -11.90 9.93 
160.0 400.0 9.143 -13.44 10.78 
170.0 400.0 9.184 -15.15 11.73 
180.0 400.0 9.231 -17.06 12.79 
190.0 400.0 9.283 -19.21 13.98 
200.0 400.0 9.342 -21.61 15.34 
210.0 400.0 9.410 -24.32 16.89 
220.0 400.0 9-487 -27.39 18.69 
230.0 400.0 9.574 -30.88 20.81 
240.0 400.0 9.673 -34.89 23.35 
250.0 400.0. 9.785 -39.52 26.43 
260.0 400.0 9.912 -44.96 30.25 
270.0 400.0 10.057 -51.42 35.10 
280.0 400.0 10.223 -59.24 41.38 
290.0 400.0 10.412 -68.90 49.75 
300.0 400.0 10.629 -81.13 61.24 

., 

106p(O)J 
NaCl 

106p (1 )J 
NaCl 

ltg/mol-K 2 ltg/mol-K 2 

-22.28 -61.31 
-14.88 -28.42 
-10.91 -13.06 
-9.56 -8.47 
-8.48 -5.08 
-6.85 -0.62 
-5.70 2.01 
-4.85 3.62 
-4.27 4.62 
-3.82 5.26 
-3.48 5.65 
-3.23 5.89 
-3.05 6.03 
-2.93 6.09 
-2.86 6.11 
-2.83 6.09 
-2.83 6.05 
-2.86 5.99 
-2.91 5.92 
-2.97 5.84 
-3.05 5.76 
-3. 13 5. 67 
-3.22 5.59 
-3.31 5.50 
-3.39 5. 41 
-3.46 5. 32 
-3.51 5.24 
-3.54 5. 15 
-3.52 5.07 
-3.43 4.99 
-3.25 4.91 
-2.92 4.83 

6 J 1° CNaCl 

(ltg/mol-K) 

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 

. . • . 

2 
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Table A-4 (cont'd). 

T C
0 

/1 C
0 

/1 A/R p p, 1 p,2 
oc . 1J 

bar a (kg/mol) 2 

o.o 600.0 8.652 -8.70 2.85 
10.0 600.0 8.685 -5.65 3.12 
20.0 600.0 8.741 -4.54 3.40 
25.0 600.0 8.763 -4.24 3.54 
30.0 600.0 8.780 -4.02 3.68 
40.0 600.0 8.800 -3.72 3.98 
50.0 600.0 8.810 -3.59 4.30 
60.0 600.0 8.819 -3.62 4.64 
70.0 600.0 8.830 -3.71 5.00 
80.0 600.0 8.844 -4.07 5. 39 
90.0 600.0 8.862 -4.59 5.81 

100.0 600.0 8.883 -5.24 6.25 
110.0 600.0 8.906 -6.02 6. 73 
120.0 600.0 8.930 -6.91 7.24 
130.0 600.0 8.955 -7.92 7. 79 
140.0 600.0 8.982 -9.04 8.38 
150.0 600.0 9.010 -10.29 9.01 
160.0 600.0 9.040 -11.67 9. 70 
170.0 600.0 9.073 -13.21 10.43 
180.0 600.0 9.110 -14.91 11.23 
190.0 600.0 9.151 -16.80 12.11 
200.0 600.0 9.197 -18.90 13.06 
210.0 600.0 9.250 -21.24 14.12 
220.0 600.0 9.309 -23.85 15.29 
230.0 600.0 9.375 -26.78 16.62 
240.0 600.0 9.450 -30.08 18.12 
250.0 600.0 9. 533 -33.82 19.85 
260.0 600.0 9.627 -38.10 21.87 
270.0 600.0 9. 731 -43.03 24.28 
280.0 600.0 9.847 -48.78 27.20 
290.0 600.0 9.976 -55.57 30.82 
300.0 600.0 10.120 -63.70 35.40 

106p(O)J 
NaCl 

lo6p(l)J 
NaCl 

kg/mol-l 2 
kg/mol-K 2 

-16.57 -61.31 
-11.71 -28.42 
-8.93 -13.06 
-7.94 -8.47 
-7.13 -5.08 
-5.86 -0.62 
-4.92 2.01 
-4.20 3.62 
-3.78 4.62 
-3.42 5.26 
-3.16 5.65 
-2.98 5.89 
-2.86 6.03 
-2.79 6.09 
-2.77 6.11 
-2.79 6.09 
-2.85 6.05 
-2.94 5.99 
-3.05 5.92 
-3.19 5.84 
-3.36 5. 76 
-3.55 5.67 
-3.76 5.59 
-4.00 5.50 
-4.27 5.41 
-4.57 5.32 
-4.91 5.24 
-5.30 5.15 
-5.76 5.07 
-6.31 4.99 
-6.99 4.91 
-7.87 4.83 

'• •' 

6 J 
1° CNaCl 

(kg/mol-K) 

1.387 
0.737 
0.436 
o. 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 
o. 237 
0.253 
0.273 
0.299 
o. 334 
0.382 

2 
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Table A-4 (cont'd). 

T C0 /i co /B. A/R p p.1 p.2 
oc bars (kg/mol) 

1
/2 

o.o 800.0 8.550 -5.76 2.78 
10.0 800.0 8.598 -3.66 3.02 
20.0 aoo.o 8.664 -3.02 3.28 
25.0 aoo.o 8.689 -2.87 3. 42 
30.0 aoo.o 8.708 -2.76 3. 55 
40.0 aoo.o 8.732 -2.61 3.83 
50.0 800.0 8.744 -2.55 4.13 
60.0 800.0 8.753 -2.60 4.45 
70.0 aoo.o 8.764 -2.70 4.78 
ao.o aoo.o a. 778 -3.07 5.13 
90.0 800.0 8.795 -3.57 5. 51 

100.0 800.0 8.814 -4.20 5.91 
uo.o 800.0 8.835 -4.93 6. 33 
120.0 800.0 8.857 -5.77 6.78 
130.0 800.0 8.879 -6.71 7.25 
140.0 800.0 8.902 -7.75 7.75 
150.0 800.0 8.925 -8.90 8.27 
160.0 800.0 8.950 -10.17 8.82 
170.0 800.0 8.977 -ll. 57 9.41 
180.0 800.0 9.006 -13.12 10.02 
190.0 800.0 9.039 -14.83 10.67 
200.0 800.0 9.076 -16.72 11. 36 
210.0 800.0 9. 117 -18.82 12.09 
220.0 800.0 9.163 -21.16 12.86 
230.0 800.0 9.215 -23. 77 13.69 
240.0 800.0 9.273 -26.71 14.58 
250.0 800.0 9. 337 -30.03 15.54 
260.0 800.0 9.409 -33.83 16.59 
270.0 800.0 9.487 -38.23 17.75 
280.0 800.0 9.574 -43.40 19.05 
290.0 800.0 9.669 -49.58 20.52 
300.0 800.0 9. 772 -57.13 22.23 

,, 

106~0)J 
aCl 

106~1)J 
aCl 

kg/110l-K 2 kg/mol-K 2 

-ll. 62 -61.31 
-8.94 -28.42 
-7.19 -13.06 
-6.51 -8.47 
-5.92 -5.08 
-4.95 -0.62 
-4.18 2.01 
-3.57 3.62 
-3.34 4.62 
-3.07 5.26 
-2.88 5.65 
-2.76 5.89 
-2.69 6.03 
-2.66 6.09 
-2.69 6. ll 
-2.75 6.09 
-2.85 6.05 
-2.98 5.99 
-3.15 5.92 
-3.35 5.84 
-3.58 5. 76 
-3.85 5.67 
-4.16 5.59 
-4.51 5.50 
-4.91 5.41 
-5.38 5. 32 
-5.93 5. 24 
-6.59 5.15 
-7.40 5.07 
-8.41 4.99 
-9.72 4.91 

-ll.47 4.83 

6 J 1° CNaCl 

(kg/mol-K) 

0.939 
0.487 
0.278 
0.216 
0.171 
O.ll2 
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 
o. 312 
o. 341 
0.380 
0.432 
0.503 

., 
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Table A-4 (cont'd). 

T C0 /1 C0 /1 A/1 p p,1 p,2 
oc bara (kg/mol) 

112 

o.o 1000.0 8.472 -3.59 2.69 
10.0 1000.0 8.526 -2.12 2.92 
20.0 1000.0 8.599 -1.80 3. 17 
25.0 1000.0 8.626 -1.75 3.30 
30.0 1000.0 8.646 -1.71 3.43 
40.0 1000.0 8.672 -1.64 3.70 
50.0 1000.0 8.685 -1.61 3.98 
60.0 1000.0 8.694 -1.66 4.27 
70.0 1000.0 8.704 -1.83 4.58 
80.0 1000.0 8.718 -2.20 4. 91 
90.0 1000.0 a. 734 -2.69 5.25 

100.0 1000.0 8.752 -3.30 5. 61 
110.0 1000.0 8. 771 -4.00 5.99 
120.0 1000.0 8.791 -4.80 6.38 
130.0 1000.0 8.810 -5.68 6;79 
140.0 1000.0 8.830 -6.66 7.22 
150.0 1000.0 8.850 -7.74 7.66 
160.0 1000.0 a. 871 -8.92 8.11 
170.0 1000.0 8.892 -10.21 8.58 
180.0 1000.0 8.916 -11.64 9.06 
190.0 1000.0 8.942 -13.22 9.55 
200.0 1000.0 8.972 -14.96 10.05 
210.0 1000.0 9.004 -16.89 10.56 
220.0 1000.0 9.041 -19.04 11.07 
230.0 1000.0 9.082 -21.45 11.59 
240.0 1000.0 9.128 -24.17 12.10 
250.0 1000.0 9.179 -27.27 12.61 
260.0 1000.0 9.235 -30.85 13. 10 
270.0 1000.0 9.296 -35.05 13.58 
280.0 1000.0 9.363 -40.08 14.04 
290.0 1000.0 9.436 -46.27 14.47 
300.0 1000.0 9.515 -54.08 14.86 

106p(O)J 
NaCl 

106p(l)J 
NaCl 

kg/mol-K 2 kg/mol-K 2 

-7.38 -61.31 
-6.55 -28.42 
-5.66 -13.06 
-5.24 -8.47 
-4.83 -5.08 
-4.11 -0.62 
-3.49 2.01 
-2.97 3. 62 
-2.96 4.62 
-2. 78 5. 26 
-2.66 5.65 
-2.58 5.89 
-2.55 6.03 
-2.57 6.09 
-2.63 6.11 
-2.73 6.09 
-2.86 6.05 
-3.03 5.99 
-3.24 5.92 
-3.48 5.84 
-3.77 5.76 
-4.09 5.67 
-4.47 5.59 
-4.90 5.50 
-5.40 5. 41 
-5.99 5. 32 
-6.69 5.24 
-7.53 5. 15 
-8.59 5.07 
-9.92 4.99 

-11.67 4.91 
-14.04 4.83 

.. 

6 J 
1° CNaCl 

(kg/mol-K) 

0.491 
0.237 
0.121 
0.086 
0.062 
0.030 
0.011 
o.ooo 
0.066 
0.088 
0.107 
0.123 
0.138 
0.151 
0.164 
0.176 
0.187 
0.198 
0.209 
0.221 
o. 233 
0.245 
0.259 
0.275 
0.293 
0.314 
0.339 
0.370 
0.410 
0.461 
0.529 
0.624 

2 
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T 

oc 

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 
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-5. The Standard Volumes of Water and NaCl(aq), Debye-Huckel Parameter AY and NaCl 
0 0 

Virial Parameters at T and P. v1 is the volume of water and v2 the volume of NaC (aq) in its 
standard state. 

p vo ~ Av 106p(O)V 6 v 
1 NaCl 1° CNaCl 

bars cm3/mol cm3/mol 
3 1J 3/2 em kg 2Jmol kg/mol-bar 2 2 kg /mol -bar 

1.0 18.018 13.27 1.504 27.46 -1.63 
1.0 18.020 15.06 1.643 19.56 -1. 12 
1.0 18.047 16.25 1.793 14.31 -0.78 
1.0 18.068 16.68 1.875 12.34 -0.65 
1.0 18.094 17.02 I. 962 10.69 -0.53 
1.0 18.157 17.50 2.153 8.15 -0.36 
1.0 18.234 17. 74 2. 372 6.37 -0.24 
1.0 18.323 17.77 2.622 5.14 -0.15 
1.0 18.425 17.81 2.909 3. 51 -0.06 
1. 0 18.538 17.54 3. 238 2.93 -0.04 
1. 0 18.662 17.10 3. 615 2.58 -0.03 
1.0 18.797 16.49 4.050 2.41 -0.03 
1.4 18.944 15.71 4.550 2.37 -0.03 
2.0 19.101 14.75 5.127 2.41 -0.03 
2. 7 19.270 13.60 5.795 2.50 -0.03 
3.6 19.451 12.26 6.572 2.59 -0.03 
4.8 19.645 10.70 7. 477 2.64 -0.02 
6.2 19.852 8.91 8. 536 2.61 o.oo 
7.9 20.073 6.86 9. 779 2.45 0.02 

10.0 20.309 4.52 11. 25 2.11 0.05 
12.5 20.562 1.85 12.99 1. 54 0.09 
15.5 20.833 -1.22 15.07 0.67 0.13 
19. 1 21. 124 -4.74 17.6 -0.57 0.20 
23.2 21.438 -8.83 20.6 -2.27 0.27 
28.0 21.777 -13.6 24.3 -4.54 0.36 
33.4 22.145 -19.2 28.8 -7.49 0.46 
39.7 22.545 -26.0 34.4 -11.3 0.58 
46.9 22.984 -34.1 41. 5 -16. 1 0.73 
55.0 23.467 -44.3 50.5 -22.2 0.89 
64.1 24.004 -57.0 62.3 -29.9 1. 09 
74.4 24.606 -73.6 77.8 -39.5 1.32 
85.8 25.288 -95.7 98.7 -51.7 1.58 

.. .. ., 

"' 00 
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Table A-5 (cont'd). 

T p vo ~ Ay 1 
oc bars 

3 cm3/mol em 3kg 
11

2 /mo1 312 
em /mol 

o.o 200.0 17.842 14.52 1. 462 
10.0 200.0 17.854 16.07 1. 587 
20.0 200.0 17.888 17.11 1. 724 
25.0 200.0 17.911 17.49 1.799 
30.0 200.0 17.938 17.80 1.879 
40.0 200.0 18.002 18.24 2.055 
50.0 200.0 18.078 18.46 2.255 
60.0 200.0 18.166 18.50 2.484 
70.0 200.0 18.264 18.48 2. 745 
80.0 200.0 18.373 18.22 3.043 
90.0 200.0 18.492 17.80 3.383 

100.0 200.0 18.621 17.23 3. 772 
110.0 200.0 18.760 16.50 4.217 
120. ()' 200.0 18.909 15.62 4.728 
130.0 200.0 19.068 14.56 5.315 
140.0 200.0 19.2311 13.33 5.991 
150.0 200.0 19.419 11.92 6. 773 
160.0 200.0 19.611 10.31 7.679 
170.0 200.0 19.816 8.47 8.734 
180.0 200.0 20.035 6.40 9.967 
190.0 200.0 20.268 4.05 11.41 
200.0 200.0 20.517 1. 40 13. 12 
210.0 200.0 20.784 -1.62 15. 2 
220.0 200.0 21.070 -5.06 17.6 
230.0 200.0 21.377 -9.00 20.5 
240.0 200.0 21.709 -13.6 24. 1 
250.0 200.0 22.070 -18.9 28.5 
260.0 200.0 22.463 -25.3 33.9 
270.0 200.0 22.895 -33.0 40.8 
280.0 200.0 23. 373 -42.6 49.7 
290.0 200.0 23.906 -54.8 61.5 
300.0 200.0 24.510 -70.9 77.4 

106p(O)V 
NaCl 

kg/mol-bar 

25.25 
18.01 
13. 1 7 
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 
-30.11 
-42.0 

.. 
~· 

6 v 
1° CNaCl 
2 2 kg /mol -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 
o.oo 
0.02 
0.05 
0.09 
0.13 
0.20 
0.27 
0.36 
0.46 
0.58 
o. 73 
0.89 
1.09 
1. 32 
1.58 

0\ 
1.0 



Table A-S (cont'd). 

T p ~ ~ Ay 

oc bars cm3/mol cm3/mol cm\g 
112 /mol 312 

o.o 400.0 17.676 1S.66 1.419 
10.0 400.0 17.697 16.98 1. S32 
20.0 400.0 17.736 17.89 1. 6S7 
2S.O 400.0 17.761 18.22 1.726 
30.0 400.0 17. 790 18.SO 1. 799 
40.0 400.0 11. ass 18.89 1.961 
so.o 400.0 17.931 19.10 2.14S 
60.0 400.0 18.017 19.1S 2.3SS 
70.0 400.0 18. 113 19.09 2.S93 
80.0 400.0 18.219 18.84 2.864 
90.0 400.0 18.333 18.4S 3. 1 71 

100.0 400.0 18.4S6 17.92 3.S20 
110.0 400.0 18.S88 17.2S 3.918 
120.0 400.0 18.729 16.44 4.370 
130.0 400.0 18.880 1S.48 4.886 
140.0 400.0 19.039 14.37 S.476 
1SO.O 400.0 19.209 13. 10 6. 1 s 1 
160.0 400.0 19.388 11. 6S 6.927 
170.0 400.0 19.S78 10.02 7.819 
180.0 400.0 19.779 8.20 11.848 
190.0 400.0 19.993 6.1S 10.04 
200.0 400.0 20.219 3.86 ll. 4 
210.0 400.0 20.4S9 1. 31 13.0 
220.0 400.0 20.71S -1.SS 14.9 
230.0 400.0 20.987 -4.76 17. 2 
240.0 400.0 21.278 -8.38 19.8 
2SO.O 400.0 21. S90 -12.S 23.0 
260.0 400.0 21.924 -17. 1 26.9 
270.0 400.0 22.285 -22.S 31. s 
280.0 400.0 22.67S -28.8 37.3 
290.0 400.0 23.099 -36.1 44.S 
300.0 400.0 23. S62 -4S.O 53.6 

'• 

106~(0)V NaCl 

kg/mol-bar 

23.2S 
16.6S 
12.17 
10.47 
9.03 
6.78 
s. 18 
4.07 
2.9S 
2.SS 
2. 37 
2.36 
2.47 
2.68 
2.9S 
3.24 
3.S4 
3.80 
4.01 
4. 11 
4.09 
3.88 
3. 44 
2. 71 
1. 61 
o.os 

-2.09 
-4.94 
-8.69 

-13.6 
-20.0 
-28.3 

6 v 10-CRaCl 
2 2 kg /mol -bar 

-1.63 
-1. 12 
-0.78 
-0.6S 
-O.S3 
-0.36 
-0.24 
-0.1S 
-0.06 
-0.04 
-0.03 
-0.03 
-0.03 
-0.03 
-0.03 
-0.03 
-0.02 
o.oo 
0.02 
0, OS 
0.09 
o. 13 • 
0.20 
0.27 
0.36 
0.46 
O.S8 
o. 73 
0.89 
1.09 
1.32 
1.S8 

'' 
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Table A-S (cont'd). 

T p v': ~ Av 

oc bars cm3/mol cm3/mol cm\g 112Jmol 3/ 2 

o.o 600.0 17.Sl9 16.68 1. 379 
10.0 600.0 17.549 17.80 1. 479 
20.0 600.0 17.593 18.S8 1. S94 
25.0 600.0 17.620 18.88 1. 657 
30.0 600.0 17.649 19.12 1. 724 
40.0 600.0 1 7. 716 19.47 1. 873 
50.0 600.0 17. 792 19.67 2. 043 
60.0 600.0 17.877 19.72 2. 235 
70.0 600.0 17.971 19.64 2.453 
8o.o 600.0 18.073 19.41 2.699 
90.0 600.0 18.184 19.06 2.978 

100.0 600.0 18.302 18.SI.I 3. 293 
110.0 600.0 18.429 17.98 3.649 
120.0 600.0 18.563 17.25 4.052 
130.0 600.0 18.706 16.39 4.509 
140.0 600.0 18.8S7 15.40 S.027 
150.0 600.0 19.016 14.26 S.61S 
160.0 600.0 19.18S 12.98 6.284 
170.0 600.0 19.362 11. S5 7.046 
180.0 600.0 19.550 9.94 7.917 
190.0 600.0 19.747 8.16 8.913 
200.0 600.0 19.956 6.18 10. 1 
210.0 600.0 20.176 3.99 11.4 
220.0 600.0 20.408 1.56 12.9 
230.0 600.0 20.654 -1.12 14.6 
240.0 600.0 20.915 -4.09 16. 7 
250.0 600.0 21.191 -7.37 19. 1 
260.0 600.0 21.485 -11.0 21.9 
270.0 600.0 21.799 -15.1 25.2 
280.0 600.0 22.133 -19.6 29.2 
290.0 600.0 22.492 -24.7 33.9 
300.0 600.0 22.876 -30.4 39.7 

106p(O)V 
NaCl 

kg/mol-bar 

21.50 
15.48 
11. 3S 
9.76 
8.41 
6.28 
4.75 
3.68 
2.70 
2.34 
2.19 
2.18 
2.30 
2.SO 
2. 7S 
3.04 
3. 34 
3.62 
3.86 
4.04 
4.11 
4.05 
3.82 
3. 38 
2.66 
1.60 
0.11 

-1.90 
-4.59 
-8.13 

-12.11 
-18.8 

' . •' 

6 v 1° CNaCl 
2 2 kg /mol -bar 

-1.63 
-1.12 
-0.78 
-0.6S 
-0.53 
-0.31i 
-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 
o.os 
0.09 
0.13 
o. 20 ' 
0.27 
o. 36 
0.46 
0.511 
o. 73 
0.119 
1. 09 
1. 32 
1. 511 

-..J 
...... 



Table A-5 (cont'd). 

T p vo 
1 

vo 
2 Av 

oc bars cm3/mol cm3/mol cm3kg 
11

2Jmol 312 

o.o 800.0 17.373 17.59 1. 341 
10.0 800.0 17.410 18.53 1. 4 31 
20.0 800.0 17.458 19.20 1. 535 
25.0 800.0 17.486 19.46 1.593 
30.0 800.0 17.516 19.67 1. 655 
40.0 800.0 17.584 19.99 1.792 
50.0 800.0 17.660 20. 16 1.948 
60.0 800.0 17.744 20.21 2.125 
70.0 800.0 17.836 20.15 2. 324 
80.0 800.0 17.936 19.95 2.549 
90.0 800.0 18.043 19.64 2.803 

100.0 800.0 18.157 19.22 3.088 
110.0 800.0 18.279 18.70 3.409 
120.0 800.0 18.408 18.06 3. 770 
130.0 800.0 18.544 17.31 4.176 
140.0 800.0 18.688 16.45 4.634 
150.0 800.0 18.839 15.46 5.150 
160.0 800.0 18.998 14.35 5. 732 
170.0 800.0 19.165 13. 11 6.390 
180.0 800.0 19. 341 11. 73 7. 134 
190.0 800.0 19.525 10.20 7.976 
200.0 800.0 19.719 8.51 8. 932 
210.0 8oo.o 19.922 6.65 10. 1 
220.0 800.0 20.136 4.60 11.3 
230.0 800.0 20.362 2.35 12. 7 
240.0 800.0 20.599 -0.11 14.3 
250.0 800.0 20.849 -2.81 16. 1 
260.0 800.0 21.113 -5.76 18.3 
270.0 800.0 21.392 -8.99 20.7 
280.0 800.0 21.688 -12.5 23.6 
290.0 800.0 22.001 -16.3 26.9 
300.0 800.0 22. 334 -20.4 30.8 

106p(O)V 
NaCl 

kg/mol-bar 

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 
-l. 23 
-5.83 
-9.21 

-13.6 

6 v 
1° CNaCl 
2 2 kg /mol -bar 

-1.63 
-1.12 
-0.78 
-0.65 
-0.53 
-0.36 
-o. 24 
-0.15 
-0.06 
-0.04 
-0.03 
-0.03 
-0.03 
-0.03 
-0.03 
-0.03 
-0.02 

o.oo 
0.02 
o.os 
0.09 
0.13 
0.20 
0.27 
o. 36 • 
0.46 
0.58 
o. 73 
0.89 
1.09 
1.32 
1.58 

\.. 1, 
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Table A-5 (cont'd). 

T p yO 
1 

yO 
2 Ay 

oc bar a c113 /mol cm3/mol 
l ., l/2 

em kg 2 /mol 

o.o 1000.0 17.235 18.40 1.307 
10.0 1000.0 17.277 19.17 1.386 
20.0 1000.0 17.329 19.74 1.480 
25.0 1000.0 17 .)59 19.97 1. 533 
30.0 1000.0 17.390 20.16 1. 590 
40.0 1000.0 17.459 20.44 1. 716 
50.0 1000.0 17.535 20.61 1.860 
60.0 1000.0 17.618 20.65 2.022 
70.0 1000.0 17.709 20.63 2.206 
80.0 1000.0 17.806 20.47 2.412 
90.0 1000.0 17.910 20.21 2.643 

100.0 1000.0 18.021 19.87 2.902 
110.0 1000.0 18.138 19.43 3.192 
120.0 1000.0 18.262 18.90 3.517 
130.0 1000.0 18.392 18.27. ).881 
140.0 1000.0 18.529 17.55 4.288 
150.0 1000.0 18.674 16.74 4.743 
160.0 1000.0 18.825 15.81 5.254 
170.0 1000.0 18.983 14.78 5.827 
180.0 1000.0 19.148 13.64 6.469 
190.0 1000.0 19.322 12.37 7.190 
200.0 1000.0 19.503 10.97 7.999 
210.0 1000.0 19.693 9.44 8.91 
220.0 1000.0 19.892 7.75 9.94 
230.0 1000.0 20.101 5. 91 11. 1 
240.0 1000.0 20.319 3.90 12.4 
250.0 1000.0 20.549 1. 71 13.9 
260.0 1000.0 20.790 -0.67 15.5 
270.0 1000.0 21.043 -3.25 17.4 
280.0 1000.0 21. 309 -6.04 19.6 
290.0 1000.0 21.589 -9.03 22.0 
300.0 1000.0 21.884 -12.2 24.8 

l06~0)Y 
aCl 

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 y 
1° CNaCl 
2 2 kg /mol -bar 

-1.63 
-I. 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 
o.oo 
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 

..... 
w 



T 

oc 

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 
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-6. The Standard Expansivities 
0
of Water and NaCl(aq), Debye-Huckel Pa~ameter AX and 

NaCl Virial Parameters at T and P. dV1/dT is the expansivity of water and dV 2/dT the expan-
aivity of NaCl(aq) in ita standard state. 

p 103dV0 /dT d~/dT Ax I06p(O)X 9 X 
1 NaCl 1° CNaCl 

bare cm3/mol-K cm3/mol-K cm\g 112tmol 312K kg/mol-bar-K 2 2 kg /mol -bar-K 

1.0 -1.45 0.221 0.0137 -0.879 55.6 
1. 0 1. 58 o. 144 0.0143 -0.565 37.1 
1.0 3. 77 0.096 0.0159 -0.383 26.1 
1. 0 4.69 0.077 0.0168 -0.318 22. 1 
1. 0 5.52 0.061 0.0179 -0.266 18.8 
1.0 7.01 0.035 0.0205 -0.186 13.6 
1.0 8.34 0.013 0.0234 -0.128 9.6 
1.0 9.57 -0.006 0.0268 -0.084 6.3 
1. 0 10.74 -0.018 0.0307 -0.063 2.7 
1.0 11.87 -0.036 0.0352 -0.037 1. 3 
1.0 12.98 -0.053 0.0404 -0.018 0.5 
1. 0 14.10 -0.070 0.0466 -0.003 o.o 
1.4 15.23 -0.087 0.0537 0.007 -0.2 
2.0 16. 38 -0.105 0.0622 0.013 -0.2 
2. 1 17.58 -0.125 0.0722 0.015 o. 1 
3.6 18.83 -0.145 0.0840 0.014 0.5 
4.8 20.16 -0.168 0.0982 0.007 1.0 
6.2 21.59 -0.193 0.115 -0.004 1.7 
7.9 23. 12 -0.220 o. 136 -0.020 2.5 

10.0 24.80 -0.252 o. 161 -0.042 3. 5 
12.5 26.64 -0.289 0.192 -0.070 4.6 
15.5 28.69 -0.333 0.231 -0.107 5.8 
19.1 30.99 -0.386 0.279 -0.153 7. 1 
23.2 33.60 -0.451 o. 341 -0.210 8.6 
28.0 36.58 -0.532 0.419 -0.280 10.3 
33.4 40.03 -0.637 o. 522 -0.366 12.2 
39.7 44.08 -0.773 0.657 -0.473 14.3 
46.9 48.89 -0.957 0.1140 -0.604 16.8 
55.0 54.71 -1.21 1.09 -0.767 19.6 
64.1 61.89 -1.57 1.44 -0.971 22.9 
74.4 70.97 -2.09 1.95 -1.23 26.9 
85.8 82.76 -2.88 2. 72 -1.57 31.8 

,, ,. ., 

-...J 
.p. 



•' 

Table A-6 (cont'd). 

T p 103dv';/dT dV~/dT Ax 

oc bars cm3/mol-K cm3/mol-K cm\g 
11

2Jmol 312K 

o.o 200.0 -0.05 0.189 0.0121 
10.0 200.0 2. 39 0.126 0.0130 
20.0 200.0 4.23 0.085 0.0145 
25.0 200.0 5.02 0.069 0.0155 
30.0 200.0 5.74 0.055 0.0165 
40.0 200.0 7.04 0.032 0.0188 
50.0 200.0 8.22 0.013 0.0214 
60.0 200.0 9.32 -0.004 0.0244 
70.0 200.0 10.37 -0.018 0.0279 
8o.o 200.0 11.39 -0.034 0.0318 
90.0 200.0 12.39 -0.050 0.0363 

100.0 200.0 13.38 -0.065 0.0416 
uo.o 200.0 14.38 -0.081 0.0476 
120.0 200.0 15.40 -0.097 0.0547 
130.0 200.0 16.45 -0.114 0.0629 
140.0 200.0 17.53 -0.132 0.0726 
150.0 200.0 18.67 -0.151 0.0840 
160.0 200.0 19.88 -0.172 0.0976 
170.0 200.0 21.17 -0.195 0.114 
180.0 200.0 22.57 -0.220 0.133 
190.0 200.0 24.08 -0.249 0.157 
200.0 200.0 25.74 -0.283 0.186 
210.0 200.0 27.58 -0.321 0.222 
220.0 200.0 29.63 -0.367 0.266 
230.0 200.0 31.94 -0.423 0.322 
240.0 200.0 34.57 -0.493 o. 394 
250.0 200.0 37.60 -0.581 0.487 
260.0 200.0 41.14 -0.697 0.611 
270.0 200.0 45.33 -0.854 0.780 
280.0 200.0 50.37 -1.07 1.02 
290.0 200.0 56.59 -1.39 1. 35 
300.0 200.0 64.47 -1.87 1. 86 

106p(O)X 
NaCl 

kg/mol-bar-K 

-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 
().029 
0.030 
0.027 
0.020 
0.008 

-0.008 
-0.030 
-0.059 
-0.095 
-0.141 
-0.199 
-0.271 
-0.361 
-0.473 
-0.615 
-0.796 
-1.03 
-1.34 

'• •' 

9 X 1° CNaCl 
2 2 kg /mol -bar-K 

55.6 
37.1 
26.1 
22. 1 
18.8 
13.6 
9.6 
6.3 
2.7 
1.3 
0.5 
o.o 

-0.2 
-0.2 
0.1 
0.5 
1.0 
1. 7 
2.5 
3.5 
4.6 
5.8 
7. 1 
8.6 

10.3 
12.2 
14.3 
16.8 
19.6 
22.9 
26.9 
31.8 

-...! 
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Table A-6 (cont'd). 

T p 103dV0 /dT 1 dV~/dT Ax 

oc bars cm3/mol-K cm3/mol-K CID \g 
1f2 /mol3/2K 

o.o 400.0 1.15 0.160 0.0107 
10.0 400.0 3. 11 0.109 0.0118 
20.0 400.0 4.65 0.074 0.0133 
25.0 400.0 5.32 0.061 0.0142 
30.0 400.0 5.95 0.049 0.0152 
40.0 400.0 7.09 0.029 0.0173 
50.0 400.0 8.14 0.013 0.0196 
60.0 400.0 9.12 -0.003 0.0223 
70.0 400.0 10.06 -0.018 0.0254 
80.0 400.0 10.98 -0.032 0.0288 
90.0 400.0 11.88 -0.046 0.0327 

100.0 400.0 12.77 -0.060 0.0372 
llO.O 400.0 13.66 -0.074 0.0424 
120.0 400.0 14.57 -0.088 0.0483 
130.0 400.0 15.49 -0.103 0.0551 
140.0 400.0 16.44 -0.119 0.0630 
150.0 400.0 17.43 -0.136 0.0723 
160.0 400.0 18.47 -0.153 0.0830 
170.0 400.0 19.56 -0.173 0.0957 
180.0 400.0 20.72 -0.193 0.111 
190.0 400.0 21.97 -0.216 0.128 
200.0 400.0 23.32 -0.242 0.150 
210.0 400.0 24.78 -0.270 o. 175 
220.0 400.0 26.37 -0.303 0.206 
230.0 400.0 28.13 -0.340 0.244 
240.0 400.0 30.08 -0.384 0.290 
250.0 400.0 32.25 -0.436 0.348 
260.0 400.0 34.69 -0.499 0.422 
270.0 400.0 37.46 -0.577 0.516 
280.0 400.0 40.62 -0.676 0.640 
290.0 400.0 44.28 -0.805 0.805 
300.0 400.0 48.55 -0.979 1.03 

., 

l06p(O)X 
NaCl 

kg/mol-bar-K 

-0.726 
-0.4 77 
-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 
1° CNaCl 

2 2 kg /mol -bar-K 

55.6 
37.1 
26.1 
22.1 
18.11 
13.6 
9.6 
6.3 
2.7 
1. 3 
0.5 
o.o 

-0.2 
-0.2 

0.1 
0.5 
1.0 
1. 7 
2. 5 
3.5 
4.6 
5.8 
7. 1 
8.6 

10.3 
12.2 
14.3 
16.8 
19.6 
22.9 
26.9 
31.8 

'. ., 

-....J 

"' 
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Table A-6 (cont'd), 

T p 103dV0 /dT 1 d~/dT Ax 

oc bars 3 em /mol-IC. cm3/mol-IC. cm\g 
1
/2/mol 3/ 2tc. 

o.o 600.0 2.18 o. 134 0.0095 
10.0 600.0 3.75 0.093 0.0107 
20.0 600.0 5.03 0.065 0.0122 
25.0 600.0 5.61 0.054 0.0131 
30.0 600.0 6.14 0.044 0.0139 
40.0 600.0 7.14 0.027 0.0159 
50.0 600.0 8.07 0.012 0.0180 
60.0 600.0 8.96 -0.002 0.0205 
70.0 600.0 9.81 -0.016 0.0232 
80.0 600.0 10.63 -0.029 0.0262 
90.0 600.0 11.44 -0.042 0.0296 

100.0 600.0 12.25 -0.054 o. 0335 
uo.o 600.0 13.05 -0.067 0.0379 
120.0 600.0 13.86 -0.079 0.0429 
130.0 600.0 14.68 -0.093 0.0486 
140.0 600.0 15.52 -0.106 0.0551 
150.0 600.0 16.39 -0.121 0.0627 
160.0 600.0 17.29 -0.136 0.0713 
170.0 600.0 18.24 -0.152 0.0814 
180.0 600.0 19.23 -0.169 0.0930 
190.0 600.0 20.29 -0.188 0.107 
200.0 600.0 21.41 -0.208 0.122 
210.0 600.0 22.61 -0.230 0.141 
220.0 600.0 23.91 -0.255 0.163 
230.0 600.0 25.31 -0.282 0.189 
240.0 600.0 26.84 -0.312 0.221 
250.0 600.0 28.50 -0.346 0.259 
260.0 600.0 30.34 -0.385 0.305 
270.0 600.0 32.36 -0.428 0.362 
280.0 600.0 34.60 -0.478 o. 432 
290.0 600.0 37.10 -0.537 0.521 
300.0 600.0 39.91 -0.604 0.635 

106p(O)X 
NaCl 

kg/mol-bar-IC. 

-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 

,,, y 

9 X 
10 CNaCl 

2 2 kg /mol -bar-IC. 

55.6 
37.1 
26.1 
22.1 
18.8 
13.6 
9.6 
6. 3 
2. 7 
1. 3 
o. 5 
o.o 

-0.2 
-0.2 
0.1 
0.5 
1. 0 
1.7 
2.5 
3. 5 
4.6 
5.8 
7. 1 
8.6 

10.3 
12.2 
14.3 
16.8 
19.6 
22.9 
26.9 
31. II 

....... 

....... 



T p l03d~/dT 
oc bars 3 em /mol-IC 

o.o 800.0 3.04 
10.0 800.0 4.29 
20.0 800.0 5.36 
25.0 800.0 5.85 
30.0 800.0 6.32 
40.0 800.0 7.20 
50.0 800.0 8.02 
60.0 800.0 8.82 
70.0 800.0 9.58 
80.0 800.0 10.33 
90.0 800.0 11.07 

100.0 800.0 11.79 
110.0 800.0 12.52 
120.0 800.0 13.25 
130.0 800.0 13.99 
140.0 800.0 14.74 
150.0 800.0 15.51 
160.0 800.0 16.31 
170.0 800.0 17.13 
180.0 800.0 18.00 
190.0 800.0 18.90 
200.0 800.0 19.86 
210.0 800.0 20.88 
220.0 800.0 21.96 
230.0 800.0 23.12 
240.0 800.0 24.36 
250.0 806.0 2-5. 70 
260.0 800.0 27.14 
270.0 800.0 28.71 
280.0 800.0 30.42 
290.0 800.0 32.28 
300.0 800.0 34.32 

., 

Table A-6 (cont'd). 

dV~/dT Ax l06p(O)X 
NaCl 

cm3/mol-K cm3kg 
1
h /mo1 312K kg/mol-bar-K 

0.110 0.0083 -0.590 
0.079 0.0097 -0.400 
0.056 0.0112 -0.285 
0.047 0.0120 -0.244 
0.039 0.0128 -0.209 
0.024 0.0146 -0.153 
0.011 0.0166 -0.110 

-0.001 0.0188 -0.074 
-0.014 0.0212 -0.039 
-0.025 0.0239 -0.020 
-0.036 0.0269 -0.005 
-0.047 0.0302 0.007 
-0.058 0.0340 0.015 
-0.069 0.0383 0.021 
-0.081 0.0431 0.026 
-0.092 0.0486 0.028 
-0.105 0.0548 0.028 
-0.117 0.0618 0.026 
-0.131 0.0699 0.022 
-0.145 0.0791 0.016 
-0.161 0.0896 0.007 
-0.177 0.102 -0.004 
-0.195 0.116 -0.019 
-0.215 0.132 -0.038 
-0.235 0.151 -O.Oii2 
-0.258 0.173 -0.091 
-0.2112 0.199 -0.128 
-0.308 0.229 -0.174 
-o. 337 0.21i5 -0.232 
-0.366 o. 308 -0.306 
-0.397 o. 360 -0.401 
-0.428 0.423 -0.525 

9 X 
lO CNaCl 

2 2 
kg /mol -bar-K 

55.6 
37.1 
26.1 
22.1 
18.8 
13.6 
9.6 
6.3 
2.7 
1. 3 
0.5 
o.o 

-0.2 
-0.2 
0.1 
0.5 
1.0 
1. 7 
2. 5 
3.5 
4.6 
5.11 
7. 1 
11.6 

10.3 
12.2 
14.3 
16.8 
19.6 
22.9 
26.9 
31.8 

,. 

--.J 
00 
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Table A-6 (cont'd). 

T p 10
3
dv';/dT d~/dT Ax 

oc bars cm3/mol-K cm3/mol-K cm\g 112tmol 3/2K 

o.o 1000.0 3. 7l 0.089 0.0072 
10.0 1000.0 4.74 0.066 0.0087 
20.0 1000.0 5.65 0.049 0.0102 
25.0 1000.0 6.07 0.042 0.0110 
30.0 1000.0 6.47 0.035 O.Ol18 
40.0 1000.0 7.25 0.022 0.0135 
50.0 1000.0 7.98 o.ou 0.0153 
60.0 1000.0 8.69 -0.001 0.0173 
70.0 1000.0 9.39 -0.011 0.0194 
80.0 1000.0 10.07 -0.021 0.0218 
90.0 1000.0 10.74 -0.030 0.0245 

100.0 1000.0 u. 40 -0.039 0.0274 
110.0 1000.0 12.06 -0.048 0.0307 
120.0 1000.0 12.72 -0.058 0.0343 
130.0 1000.0 13.38 -0.067 0.03114 
140.0 1000.0 14.06 -0.077 0.0431 
150.0 1000.0 14.75 -0.087 0.0482 
160.0 1000.0 15.47 -0.098 0.0540 
170.0 1000.0 16.19 -0.109 0.0606 
180.0 1000.0 16.95 -0.121 0.0680 
190.0 1000.0 17.74 -0.133 0.0763 
200.0 1000.0 18.57 -0.146 0.0858 
210.0 1000.0 19.44 -0.161 0.0965 
220.0 1000.0 20.37 -0.176 0.109 
230.0 1000.0 21.35 -0.192 0.123 
240.0 1000.0 22.38 -0.210 o. 139 
250.0 1000.0 23.49 -0.228 o. 157 
260.0 1000.0 24.67 -0.248 0.177 
270.0 1000.0 25.94 -0.268 0.201 
280.0 1000.0 27.30 -0.289 0.229 
290.0 1000.0 28.76 -0.309 o. 261 
300.0 1000.0 30.34 -0.328 0.299 

106p(O)X 
NaCl 

kg/mol-bar-K 

-0.528 
-0.365 
-0.266 
-0.229 
-0.198 
-0.148 
-0.107 
-0.073 
-0.040 
-0.025 
-O.Oll 
-0.004 
0.002 
0.006 
0.009 
0.009 
0.009 
0.006 
0.002 

-0.004 
-O.Oll 
-0.021 
-0.033 
-0.0411 
-0.066 
-0.088 
-0.116 
-0.150 
-0.192 
-0.245 
-0.312 
-0.400 

,,, i' 

9 X 1° CNaCl 
2 2 kg /mol -bar-K 

55.6 
37.1 
26. 1 
22.1 
18.tt 
13.6 
9.6 
6.3 
2.7 
1.3 
0.5 
o.o 

-0.2 
-0.2 
0.1 
0.5 
1.0 
1. 7 
2.5 
3.5 
4.6 
5.8 
7. 1 
11.6 

10.3 
12. 2 
14.3 
16.8 
19.6 
22.9 
26.9 
31.8 

-...,J 
1.0 
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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. d~/dP is the compressibility of water and 
dV~/dP the compressiollity of NaCl(aq) in its standard state. 

T p 103d~/dP 103d~/dP 103~ 109~(0)K NaCl 
oc bars cm3/mol-bar cm3/mol-bar cm~g 1/2 /mo1312bar kg/mol-bar 2 

. -
o.o 1.0 -0.919 6.63 -0.201 -11.73 

10.() 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 
30.0 1. 0 -0.810 4.15 -0.425 -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 -1.221 6.54 -3.88 4.44 
160.0 6.2 -1.311 1.58 -4.78 5.66 
170.0 7.9 -1.416 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 19.1 -2.041 19.1 -14.9 16.2 
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 51.4 -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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Table A-7 (cont'd). 

T p 103d~/dP 103d~/dP 103~ 109p(O)K 
NaCl 

oc bars 3 em /mol-bar cm3 /mol-bar cm~g 112 /mo131~ar kg/mol-bar 2 

... 
o.o 200.0 -0.858 5.98 -0.215 -10.56 

10.0 200.0 -0.808 4.80 -0.281 -7.30 
• . 20.0 200.0 -o. 778 4.10 -0.342 -5.37 

25.0 200.0 -0.769 3.87 -0.375 -4.70 
30.0 200.0 -0.762 3.69 -0.408 -4.18 
40.0 200.0 -0.756 3.48 -0.482 -3.44 
50.0 200.0 -0.757 3.40 -0.569 -2.9~ 
60.0 200.0 -0.765 3.43 -o. 671 -2.69 
70.0 200.0 -o. 779 3.18 -0.792 -1.40 
80.0 200.0 -0.799 3.24 -0.937 -0.94 
90.0 200.0 -0.824 3.37 -1.11 -0.52 

100.0 200.0 -0.854 3.57 -1.33 -0.12 
110.0 200.0 -0.890 3.86 -1.58 0.27 
120.0 200.0 -0.932• 4.23 -1.90 0.68 
130.0 200.0 -0.981 4.70 -2.28 1.14 
140.0 200.0 -1.037 5.29 -2.76 1.67 
150.0 200.0 -1.101 6.01 -3.35 2.30 
160.0 200.0 -1.174 6.90 -4.08 3.08 
170.0 200.0 -1.258 7.98 -4.99 4.04 
180.0 200.0 -1.355 9.32 -6.14 5.23 
190.0 200.0 -1.466 11.0 -7.60 6. 71 
200.0 200.0 -1.595 13.1 -9.46 8.54 
210.0 200.0 -1.744 15.7 -11.9 10.8 
220.0 200.0 -1.919 19.1 -15.0 13.6 
230.0 200.0 -2.126 23.6 -19.1 17.1 
240.0 200.0 -2.373 29.5 -24.6 21.3 
250.0 200.0 -2.671 37.6 -32.1 26.6 
260.0 200.0 -3.035 48.8 -42.4 33.1 
270.0 200.0 -3.487 64.6 -56.9 41.1 
280.0 200.0 -4.059 87.8 -77.9 51.0 
290.0 200.0 -4.802 122.6 -109. 63.4 
300.0 200.0 -5.795 177.0 -157. 79.1 

. 
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Table A-7 (cont'd). 

T p 103d~/dP 103d~/dP 103~ 109~(0)K NaCl 
oc bars cm3 /mol-bar cm3 /mol-bar cm1tg 

1
/2 /mol3/ 2bar kg/mol-bar 2 

"' o.o 400.0 -o.ao5 5.39 -o. 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 -o. 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 -o. 110 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 -o.5o 
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 a. 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 

. -
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Table A-7 (eont'd). 

T p 103d~/dP 103d~/dP 103~ 109p(O)K 
NaCl 

oc bars 3 em /mol-bar 3 em /mol-bar 3 1/2 3/2 em kg /mol bar kg/mol-bar 2 

o.o 600.0 -0.757 4.83 -0.197 -8.20 
10.0 600.0 -o. 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 -o. 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 
90.0 600.0 -0.724 2.97 -0.919 -1.06 

100.0 600.0 -0.746 3.24 -1.08 -1.13 . 
110.0 600.0 -o. 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 
180.0 600.0 -1.094 8. 77 -4.26 -2.27 
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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Table A-7 (eont'd). 

T p 103d~/dP 103d~/dP 103~ 109~(0)K NaCl 
oc bars 3 em /mol-bar 3 em /mol-bar em3kg V2/mo131~ar kg/mol-bar 2 

" o.o 8oo.o -o. 111 4.30 -0.180 -7.02 
10.0 800.0 -0.680 3.43 -0.234 -4.40 
20.0 800.0 -0.660 2.90 -0.285 -2.90 . . 
25.0 800.0 -0.653 2.72 -0.310 -2.41 
30.0 8oo.o -0.648 2.59 -0.337 -2.04 
40.0 8oo.o -0.643 2.42 -0.394 -1.55 
50.0 800.0 -0.642 2.35 -0.458 -1.29 
60.0 800.0 -0.647 2.34 -0.532 -1.15 
70.0 800.0 -0.655 2.47 -0.617 -1.10 
8o.o 800.0 -0.668 2.63 -o. 718 -1.15 
90.0 8oo.o -0.683 2.88 -0.836 -1.34 

100.0 800.0 -0.703 3. 21 -0.975 -1.64 
110.0 800.0 -0.726 3.62 -1.14 -2.04 
120.0 800.0 -0.752 4.11 -1.34 -2.53 
130.0 800.0 -0.783 4.70 -1.57 -3.07 
140.0 8oo.o -0.817 5.37 -1.84 -3.66 
150.0 800.0 -0.855 6.15 -2. 17 -4.27 
160.0 800.0 -0.899 7.04 -2.56 -4.89 
170.0 8oo.o -0.947 8.05 -3.03 -5.48 
180.0 800.0 -1.001 9.18 -3.60 -6.02 
190.0 8oo.o -1.060 10.5 -4.28 -6.48 
200.0 8oo.o -1.127 11.9 -5.10 -6.81 
210.0 8oo.o -1.201 13.5 -6.10 -6.97 
220.0 800.0 -1.284 15.3 -7.31 -6.91 
230.0 8oo.o -1.377 17.4 -8.79 -6.54 
240.0 800.0 -1.480 19.7 -10.6 -5.80 
250.0 800.0 -1.597 22.4 -12.8 -4.57 
260.0 8oo.o -1.728 25.4 -15.6 -2.72 
270.0 800.0 -1.876 29.0 -19.1 -0.07 
280.0 800.0 -2.043 33.1 -23.4 3.61 
290.0 8oo.o -2.233 37.9 -28.9 8.62 
300.0 8oo.o -2.450 43.7 -35.9 15.4 

. -
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Table A-7 (eont'd). 

T p 103d~/dP 103dV0 /dP 2 103~ 109~(0)K NaCl 
oc bars 3 em /mol-bar 

3 . 
em /mol-bar em~g 11

2 /mo131~ar kg/mol-bar 2 

o.o 1000.0. -0.667 3.78 -0.163 -5.85 
10.0 1000.0 -0.642 3.02 -0.215 -3.43 . 20.0 1000.0 -0.626 2.56 -0.264 -2.08 . 25.0 1000.0 -0.620 2.40 -0.288 -1.65 
30.0 1000.0 -0.616 2.28 -0.313 -1.33 
40.0 1000.0 -0.612 2.14 -0.365 -0.92 
50.0 1000.0 -0.612 2.0] -0.424 -0.72 
60.0 1000.0 -0.615 2.06 -0.491 -0.64 
70.0 1000.0 -0.623 2.33 -0.568 -1.00 
8o.o 1000.0 -0.634 2.54 -0.657 -1.22 
90.0 1000.0 -0.648 2.84 -0.762 -1.61 

100.0 1000.0 -0.665 3.23 -0.884 -2.15 
110.0 1000.0 -0.685 3. 71 -1.03 -2.81 
120.0 1000.0 -0.708 4.28 -1.20 -3.59 
130.0 1000.0 -0.735 4.95 -1.39 -4.47 
140.0 1000.0 -0.765 5. 71 -1.63 -5.44 
150.0 1000.0 -0.798 6.59 -1.90 -6.47 
160.0 1000.0 -0.836 7.57 -2.23 -7.55 
170.0 1000.0 -o. 877 8.67 -2.61 -8.66 
180.0 1000.0 -0.923 9.90 -3.07 -9.77 
190.0 1000.0 -0.974 11.3 -3.61 -10.9 
200.0 1000.0 -1.031 12.8 -4.26 -11.9 
210.0 1000.0 -1.093 14.5 -5.03 -12.9 
220.0 1000.0 -1.162 16.3 -5.95 -13.7 
230.0 1000.0 -1.238 18.4 -7.06 -14.4 
240.0 1000.0 -1.322 20.6 -8.39 -14.8 
250.0 1000.0 -1.416 23.1 -10.0 -15.0 
260.0 1000.0 -1.520 25.8 -11.9 -14.6 
270.0 1000.0 -1.636 28.8 -14.3 -13.8 
280.0 1000.0 -1.765 32.2 -17.2 -12.2 
290.0 1000.0 -1.909 35.8 -20.7 -9.7 
300.0 1000.0 -2.071 39.8 -25.1 -5.9 



Table A-8. 

T p m•0.1 m•0.25 m•0.5 
oc bar a mol/kg mol/kg mol/kg 

o.o 1. 0 0.780 o. 717 0.672 
10.0 1.0 0.780 o. 720 0.678 
20.0 1.0 o. 779 0.720 0.681 
25.0 1.0 o. 778 0.720 0.681 
30.0 1.0 o. 777 o. 719 0.681 
40.0 1. 0 o. 774 0.716 0.680 
50.0 1.0 o. 770 0.713 0.676 
60.0 1.0 0.767 0.708 0.672 
70.0 1.0 0.762 0.703 0.667 
80.0 1.0 0.757 0.697 0.660 
90.0 1.0 0.752 0.691 0.653 

100.0 1.0 0.746 0.684 0.644 
110.0 1.4 0.740 0.676 0.635 
120.0 2.0 o. 733 0.668 0.625 
130.0 2.7 0.726 0.659 0.615 
140.0 3.6 0.719 0.649 0.604 
150.0 4.8 o. 711 0.639 0.592 
160.0 6.2 o. 703 0.629 0.580 
170.0 7.9 0.694 0.618 0.567 
180.0 10.0 0.685 0.606 0.553 
190.0 12.5 0.675 0.594 0.539 
200.0 15.5 0.665 0.581 0.524 
210.0 19.1 0.654 0.568 0.508 
220.0 23.2 0.643 0.554 0.492 
230.0 28.0 0.631 0.539 0.475 
240.0 33.4 0.618 0.523 0.457 
250.0 39.7 0.604 0.507 o. 439 
260.0 46.9 0.589 0.490 0.420 
270.0 55.0 0.574 0.471 0.399 
280.0 64.1 0.557 0.452 0.378 
290.0 74.4 0.539 0.431 0.356 
300.0 85.8 0.518 0.408 0.332 

•.. 

The Activity Coefficient of NaCl(aq). 

m•0.75 m•1. 0 m•2.0 m•3. 0 

mol/kg mol/kg mol/kg mol/kg 

0.649 0.635 0.626 0.655 
0.658 0.648 0.649 0.686 
0.663 0.655 0.664 0.706 
0.665 0.657 0.669 o. 714 
0.665 0.659 0.672 0.719 
0.665 0.659 0.676 o. 725 
0.662 0.657 0.676 o. 726 
0.658 0.653 0.672 0.723 
0.652 0.647 0.666 o. 716 
0.645 0.640 0.658 0.705 
0.637 0.631 0.647 0.692 
0.628 0.622 0.635 0.676 
0.618 0.611 0.621 0.659 
0.607 0.599 0.606 0.639 
0.596 0.586 0.589 0.619 
0.583 0.573 0.572 0.597 
0.570 0.559 0.553 0.574 
0.556 0.544 o. 534 0.550 
0.542 0.528 0.514 0.525 
0.527 0.511 0.493 0.500 
o. 511 0.494 0.472 0.475 
0.494 0.477 0.450 0.449 
0.477 0.459 0.427 0.423 
0.460 0.440 . o. 405 o. 397 
0.441 0.420 o. 382 0.370 
0.423 0.400 0.358 0.344 
0.403 o. 380 o. 335 0.318 
0.382 0.358 o. 311 0.292 
o. 361 o. 337 0.287 0.266 
0.339 0.314 o. 263 0.241 
o. 316 .o. 290 0.238 0.216 
0.292 0.266 0.214 0.191 

m•4.0 m•5.0 

mol/kg mol/kg 

o. 710 0.793 
0.748 0.835 
o. 773 0.863 
0.782 0.873 
0.789 0.880 
0.796 0.886 
0.797 0.884 
0.791 0.876 
0.782 0.863 
0.768 0.844 
o. 751 0.822 
0.731 0.796 
0.709 0.769 
0.685 0.739 
0.660 0.707 
0.633 0.675 
0.605 0.641 
0.576 0.607 
0.547 o. 573 
0.517 0.538 
0.487 0.504 
0.457 0.470 
0.428 o. 436 
0.398 0.403 
0.369 0.371 
0.340 0.339 
o. 311 0.309 
0.283 0.279 
0.256 0.250 
0.229 0.222 
0.203 0.196 
0.178 0.170 

.. .. 

m•6.0 

mol/kg 

0.908 
0.951 
0.979 
0.987 
0.993 
0.996 
0.9119 
0.975 
0.955 
0.930 
0.901 
0.8611 
0.1133 
0.796 
o. 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 

00 
0'\ 
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Table A-8 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 
oc ban mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 200.0 0.782 0.722 0.678 0.657 0.645 
10.0 200.0 0.782 0.724 0.684 0.665 0.656 
20.0 200.0 0.781 0.724 0.686 0.670 0.663 
25.0 200.0 0.780 0.723 0.686 0.671 0.664 
30.0 200.0 0.779 o. 723 0.686 0.671 0.665 
40.0 200.0 o. 776 0.720 0.684 0.670 0.666 
50.0 200.Q o. 773 0.717 0.681 0.668 0.663 
60.0 200.0 0.769 o. 712 0.677 0.664 0.659 
70.0 200.0 o. 765 0.707 0.672 0.658 0.654 
80.0 200.0 0.760 0.702 0.665 0.651 0.647 
90.0 200.0 0.755 0.695 0.658 0.644 0.639 

100.0 200.0 0.750 0.688 0.650 0.635 0.629 
uo.o 200.0 0.744 0.681 0.642 0.625 0.619 
120.0 200.0 0.738 0.673 0.632 0.615 0.608 
130.0 200.0 o. 731 0.665 0.622 0.604 0.596 
140.0 200.0 o. 724 0.656 0.612 0.592 0.583 
150.0 200.0 o. 717 0.647 0.601 0.580 0.569 
160.0 200.0 0.709 0.637 0.589 0.567 0.555 
170.0 200.0 o. 701 0.626 o. 577 0.553 0.540 
180.0 200.0 0.692 0.615 0.564 0.539 0.524 
190.0 200.0 0.683 0.604 0.550 0.524 0.508 
200.0 200.0 0.673 0.592 0.536 0.508 0.491 
210.0 200.0 0.663 0.579 0.521 0.492 0.474 
220.0 200.0 0.653 0.566 0.506 0.475 0.456 
230.0 200.0 0.642 0.553 0.490 0.458 0.437 
240.0 200.0 0.630 0.538 0.474 0.440 0.418 
250.0 200.0 0.617 0.523 0.456 0.421 o. 399 
260.0 200.0 0.604 0.507 0.438 0.402 0.378 
270.0 200.0 0.590 0.490 0.419 o. 382 0.357 
280.0 200.0 0.574 0.472 0.399 0.361 0.335 
290.0 200.0 0.558 0.452 0.378 o. 338 o. 313 
300.0 200.0 o. 539 0.431 0.355 o. 315 0.289 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

0.641 0.675 o. 735 
0.662 0.703 0.769 
0.675 0.721 0.792 
0.679 0.728 o.8oo 
o. 682 . o. 733 0.806 
0.686 o. 738 0.812 
0.685 o. 738 0.812 
0.682 o. 734 0.806 
0.675 0.727 0.796 
0.667 0.716 0.782 
0.657 0.703 0.766 
0.645 0.688 0.746 
0.632 0.671 o. 725 
0.617 0.653 o. 701 
0.601 0.633 0.677 
0.584 0.612 0.651 
0.566 0.590 0.624 
0.548 0.567 0.596 
0.529 0.543 o. 567 
0.509 0.519 0.538 
0.488 0.494 0.509 
0.467 0.468 0.480 
0.445 0.443 0.450 
0.423 0.417 0.421 
0.401 o. 391 o. 391 
0.378 0.365 0.362 
0.355 o. 339 o. 334 
0.332 0.313 o. 305 
0.308 0.288 0.278 
0.284 0.262 0.250 
0.260 0.236 0.224 
o. 235 o. 211 0.197 

.. ,,. 

m•5.0 

mol/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 
o. 727 
0.695 
0.663 
0.629 
0.596 
0.562 
0.528 
0.494 
0.461 
0.428 
o. 395 
o. 363 
0.332 
0.302 
0.272 
0.243 
0.216 
0.189 

{' 

m•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 
o. 366 
o. 332 
0.300 
0.269 
0.239 
0.210 
0.183 

00 
....... 



T p m•O.l m•0.25 m•0.5 
oc bars mol/kg mol/kg mol/kg 

o.o 400.0 0.785 0.726 0.684 
10.0 400.0 0.785 0.728 0.689 
20.0 400.0 0.784 0.728 0.691 
25.0 400.0 0.783 0.727 0.691 
30.0 400.0 0.782 0.726 0.691 
40.0 400.0 0.779 0.724 0.689 
50.0 400.0 0.776 0.720 0.686 
60.0 400.0 0.772 0.716 0.682 
70.0 400.0 0.768 o. 711 0.676 
80.0 400.0 0.763 0.706 0.670 
90.0 400.0 0.759 0.700 0.664 

100.0 400.0 0.753 0.693 0.656 
110.0 400.0 o. 748 0.686 0.648 
120.0 400.0 0.742 0.679 0.639 
130.0 400.0 0.135 0.671 0.629 
140.0 400.0 0.729 0.662 0.619 
150.0 400.0 0.722 0.653 0.609 
160.0 400.0 o. 114 0.644 0.598 
170.0 400.0 0.707 0.634 0.586 
180.0 400.0 0.699 0.624 0.574 
190.0 400.0 0.690 0.613 0.561 
200.0 400.0 0.682 0.602 0.548 
210.0 400.0 0.672 o. 591 0.535 
220.0 400.0 0.663 o. 579 0.521 
230.0 400.0 0.653 0.566 0.506 
240.0 400.0 0.642 0.553 0.491 
250.0 400.0 o. 631 0.540 0.475 
260.0 400.0 0.620 0.526 0.459 
270.0 400.0 0.608 o. 511 . 0.442 
280.0 400.0 0.595 0.496 0.425 
290.0 400.0 0.581 0.479 0.407 
300.0 400.0 0.567 0.462 0.388 

Table A-8 (cont'd), 

m•0.75 m•l.O m•2.0 m•3.0 

mol/kg mol/kg mol/kg mol/kg 

0.665 0.654 0.656 0.694 
0.672 0.664 0.674 o. 719 
0.676 0.670 0.686 0.735 
0.677 0.671 0.689 0.741 
0.677 0.672 0.692 o. 745 
0.676 0.672 0.695 0.750 
0.673 0.670 0.694 0.749 
0.669 0.666 0.690 0.745 
0.664 0.660 0.684 0.738 
0.657 0.653 0.676 o. 727 
0.650 0.645 0.666 0.715 
0.641 0.636 0.654 0.700 
0.632 0.627 o. 642 0.684 
0.623 0.616 0.628 0.666 
0.612 0.604 0.612 0.647 
0.601 0.592 0.596 0.627 
0.589 0.579 0.579 0.605 
o. 577 0.566 0.562 0.583 
0.564 0.552 0.543 0.561 
0.550 0.537 0.524 0.537 
0.536 0.522 0.505 0.513 
0.522 0.506 0.4114 0.4119 
0.506 0.489 0.464 0.464 
0.491 0.473 o. 443 0.439 
0.475 0.455 0.421 0.414 
0.458 0.438 0.400 0.389 
0.441 0.419 0.378 0.364 
0.424 0.401 0.356 o. 339 
0.406 0.382 o. 333 o. 314 
0.387 o. 362 o. 311 0.289 
0.368 o. 342 0.288 0.265 
0.348 o. 321 0.266 o. 240 

m•4.0 m•5.0 

mol/kg mol/kg 

0.759 0.850 
0.789 0.8114 
0.809 0.907 
0.816 0.914 
0.821 0.919 
0.826 0.923 
0.826 0.920 
0.820 0.910 
0.809 0.896 
0.796 0.877 
0.779 0.855 
0.761 0.831 
0.740 0.804 
0.717 0.776 
0.693 0.747 
0.668 0.716 
0.642 0.684 
0.615 0.652 
0.588 0.620 
0.560 0.5117 
0.531 0.554 
0.503 0.521 
0.474 0.488 
0.445 0.455 
0.417 0.423 
o. 388 o. 392 
0.360 o. 361 
o. 332 o. 330 
0.305 0.301 
0.278 0.272 
0.252 0.244 
0.226 0.218 

m•6,0 

mol/kg 

0.973 
1.007 
1.029 
1.036 
1.039 
1.040 
1.032 
1.016 
0.9'15 
0.970 
0.941 
0.909 
0.875 
0.840 
0.803 
0.766 
o. 728 
0.690 
0.652 
0.614 
0,577 
0.539 
0,503 
0.467 
o. 431 
0.3'16 
o. 363 
o. 330 
0.299 
0.268 
o. 240 
0.212 

00 
00 
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Table A-8 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 
oc bars mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 600.0 0.788 o. 730 0.690 0.672 0.663 
1Q.O 600.0 0.787 0.731 0.694 0.679 0.672 
20.0 600.0 0.786 o. 731 0.696 0.682 0.677 
25.0 600.0 0.785 o. 730 0.696 0.682 0.678 
30.0 600.0 0.784 o. 729 0.695 0.682 0.678 
40.0 600.0 0.781 o. 727 0.694 0.681 0.678 
50.0 600.0 o. 778 o. 724 0.690 0.678 0.675 
60.0 600.0 o. 775 0.720 0.686 0.674 o. 671 
70.0 600.0 o. 771 0.715 0.681 0.669 0.666 
8o.o 600.0 0.766 0.709 0.675 0.663 0.659 
90.0 600.0 0.762 0.704 0.669 0.656 0.652 

100.0 600.0 0.757 0.697 0.661 0.648 0.643 
110.0 600.0 0.751 0.691 0.653 0.639 o. 634 
120.0 600.0 0.745 0.684 0.645 0.630 0.624 
130.0 600.0 0.739 0.676 0.636 0.619 0.613 
140.0 600.0 0.733 0.668 0.626 0.609 0.601 
150.0 600.0 0.727 0.660 0.616 0.598 0.589 
160.0 600.0 o. 720 0.651 0.606 0.586 0.576 
170.0 600.0 o. 712 0.642 0.595 o •. H4 0.562 
180.0 600.0 0.705 0.632 0.584 0.561 0.548 
190.0 600.0 0.697 0.622 0.572 0.548 0.534 
200.0 600.0 0.689 0.612 0.559 o. 534 0.519 
210.0 600.0 0.680 0.601 0.547 0.520 0~503 

220.0 600.0 0.672 0.590 0.534 0.505 0.488 
230.0 600.0 0.662 0.578 0.520 0.490 o. 471 
240.0 600.0 0.653 0.567 0.506 0.475 0.455 
250.0 600.0 0.643 0.554 0.492 0.459 0.438 
260.0 600.0 0.633 0.542 0.477 0.442 0.420 
270.0 600.0 0.622 0.528 0.462 0.426 0.402 
280.0 600.0 0.611 0.515 0.446 0.409 0.384 
290.0 600.0 0.600 0.501 0.430 o. 391 0.366 
300.0 600.0 0.588 0.486 0.413 0.374 o. 347 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

0.670 o. 712 0.781 
0.686 o. 734 0.808 
0.696 0.749 0.826 
0.699 0.754 0.832 
0.701 0.757 0.836 
0.703 0.761 0.840 
0.702 0.760 0.1139 
0.698 0.756 0.833 
0.692 o. 748 0.822 
0.684 0.738 0.809 
0.674 o. 726 0.793 
0.663 o. 711 o. 774 
0.651 0.696 0.754 
0.638 0.679 0.732 
0.623 0.660 0.709 
0.608 0.641 0.685 
0.592 0.620 0.660 
0.575 0.599 0.634 
0.557 o. 577 0.608 
0.539 0.555 0.581 
0.520 o. 532 0.553 
0.501 0.508 0.525 
0.481 0.4114 0.497 
0.461 0.460 0.469 
0.440 o. 436 0.441 
0.419 o. 411 0.413 
0.398 0.387 0.3115 
o. 377 o. 362 0.358 
0.356 0.338 0. 3JO 
0.334 o. 313 o. 303 
o. 312 0.2119 0.277 
o. 291 0.265 0.251 

'. 

m•5.0 

mol/kg 

0.875 
0.906 
0.926 
0.932 
o. 937 
0.940 
0.936 
0.926 
0.911 
0.893 
0.871 
0.847 
0.821 
0.794 
0.765 
o. 736 
0.705 
0.674 
0.642 
0.611 
0.579 
o. 546 
0.514 
0.4112 
0.451 
0.419 
0.388 
0.358 
o. )28 
0.29Q 
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 
0.3211 
0.297 
o. 267 
0.239 

00 

"' 



T p m•0.1 m•0.25 m•0.5 
oc bar a mol/kg mol/kg mol/kg 

o.o 800.0 0.790 0.734 0.696 
10.0 800.0 0.790 o. 735 0.699 
20.0 800.0 0.788 o. 734 0.700 
25.0 800.0 0.787 o. 734 0.700 
30.0 800.0 0.786 o. 733 0.700 
40.0 800.0 0.784 0.730 0.698 
50.0 800.0 0.781 0.727 0.695 
60.0 800.0 o. 777 o. 723 0.691 
70.0 800.0 o. 773 o. 718 0.685 
80.0 800.0 0.769 o. 713 0.680 
90.0 800.0 0.764 0.708 0.673 

100.0 800.0 0.760 0.702 0.666 
110.0 800.0 0.754 0.695 0.659 
120.0 800.0 0.749 0.688 0.651 
130.0 800.0 o. 743 0.681 0.642 
140.0 800.0 0.737 0.673 0.633 
150.0 800.0 o. 731 0.665 0.623 
160.0 800.0 o. 724 0.657 0.614 
170.0 800.0 o. 717 0.648 0.603 
180.0 800.0 o. 710 0.639 0.592 
190.0 800.0 0.703 0.630 0.581 
200.0 800.0 0.695 0.620 0.569 
210.0 800.0 0.687 0.610 0.557 
220.0 800.0 0.679 0.600 0.545 
230.0 800.0 0.671 0.589 0.532 
240.0 800.0 0.662 0.578 0.519 
2.50.0 800.0 0.653 0.567 0.506. 
260.0 800.0 0.644 0.555 0.492 
270.0 800.0 0.634 0.543 0.478 
280.0 800.0 0.624 o. 531 0.464 
290.0 800.0 0.614 0.518 0.449 
300.0 800.0 0.604 0.505 0.434 

Table A-8 (cont'd). 

m•0.75 m•1.0 m•2.0 m•3.0 

mol/kg mol/kg mol/kg mol/kg 

0.679 0.672 0.683 0.729 
0.685 0.679 0.697 0.749 
0.687 0.683 0.706 0.762 
0.688 0.684 0.708 0.766 
0.688 0.684 0.710 0.769 
0.686 0.684 o. 712 o. 772 
0.683 0.681 o. 710 o. 770 
0.679 0.677 0.706 0.766 
0.674 0.671 0.700 0.758 
0.668 0.665 0.692 0.748 
0.661 0.658 0.683 o. 736 
0.653 0.650 0.672 0.722 
0.645 0.640 0.660 0.707 
0.636 0.631 0.647 0.690 
0.626 0.620 0.633 0.673 
0.616 0.609 0.619 0.654 
0.606 0.597 0.603 0.634 
0.594 0.585 0.587 0.614 
0,583 0.572 0.570 0.593 
o. 571 0.559 0.552 o. 571 
0.558 0.545 o. 534 0.549 
0.545 o. 531 0.516 0.526 
0.531 o. 516 0.497 0.503 
0.518 0.501 0.477 0.479 
0.503 0.486 0.457 0.456 
0.489 0.470 0.437 0.432 
0.474 0.454 0.417 0.408 
0.459 0.437 0.396 o. 383 
0.443 0.420 0.376 0.359 
0.427 0.403 0.355 0.335 
0.411 o. 386 o. 333 o. 311 
o. 395 0.368 o. 312 0.287 

m•4.0 m•5.0 

mol/kg mol/kg 

0.801 0.898 
0.825 0.926 
0.841 0.944 
0.847 0.950 
0.850 0.953 
0.853 0.955 
0.851 0.951 
0.845 0.941 
0.834 0.926 
0.821 0.907 
0.805 0.886 
0.787 0.863 
0.768 o. 837 
0.746 0.811 
o. 724 0.783 
0.701 0.754 
0.677 o. 724 
0.652 0.694 
0.626 0.664 
0.600 0.633 
0.573 0.602 
0.546 0.570 
0.519 0.539 
0.491 0.508 
0.464 0.476 
o. 436 0.445 
0.409 0.415 
o. 381 0.384 
0.354 0.354 
0.327 0.325 
0.300 0.296 
0.274 0.267 

m•6.0 

mol/kg 

1.024 
1.053 
1.071 
1.076 
1.079 
1.077 
1.0611 
1.052 
1.031 
1.005 
0.977 
0.946 
0.914 
0.8RO 
0.845 
0.810 
o. 775 
0.739 
0.703 
0.667 
o. 631 
0.596 
0.560 
0.525 
0.491 
0.456 
0.423 
0.390 
0.357 
0.325 
0.295 
0.265 

, .. 

\0 
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T p m•O.l m•0.25 m•0.5 
oc bar a mol/kg mol/kg mol/kg 

o.o 1000.0 0.792 o. 737 0.701 
10.0 1000.0 0.792 o. 738 0.704 
20.0 1000.0 0.790 o. 738 0.705 
25.0 -1000.0 0.790 o. 737 0.705 
30.0 1000.0 0.788 0 • .736 0.704 
40.0 1000.0 0.786 0.733 0.702 
50.0 1000.0 0.783 o. 730 0.699 
60.0 1000.0 o. 779 o. 726 0.695 
70.0 1000.0 o. 776 0.722 0.690 
8o.o 1000.0 o. 772 o. 717 0.684 
90.0 1000.0 0.767 0.711 0.678 

100.0 1000.0 0.762 0.705 0.671 
110.0 1000.0 0.757 0.699 0.664 
120.0 1000.0 0.752 0.693 0.656 
130.0 1000.0 0.747 0.686 0.648 
140.0 1000.0 0.741 0.678 0.639 
150.0 1000.0 0.735 0.671 0.630 
160.0 1000.0 0.729 0.663 0.620 
170.0 1000.0 o. 722 0.654 0.610 
180.0 1000.0 o. 715 0.646 0.600 
190.0 1000.0 0.708 0.637 0.589 
200.0 1000.0 0.701 0.628 0.578 
210.0 1000.0 0.694 0.618 0.567 
220.0 1000.0 0.6116 0.608 0.555 
230.0 1000.0 0.678 0.598 0.543 
240.0 1000.0 0.670 0.588 o. 531 
250.0 1000.0 0.662 o. 577 0.518 
260.0 1000.0 0.653 0.567 0.505 
270.0 1000.0 0.644 0.556 0.492 
280.0 1000.0 0.636 0.544 0.479 
290.0 1000.0 0.627 0.533 0.465 
300.0 1000.0 0.617 0.521 0.451 

Table A-8 (cont'd). 

m•0.75 m•l. 0 m•2.0 m•3. 0 

mol/kg mol/kg mol/kg mol/kg 

0.686 0.680 0.695 0.745 
0.691 0.686 0.707 0.762 
0.693 0.689 0.715 o. 774 
0.693 0.690 o. 717 o. 777 
0.693 0.690 o. 719 0.780 
0.691 0.689 0.719 0.782 
0.688 0.686 o. 718 0.780 
0.684 0.682 0.713 o. 775 
0.679 0.677 0.707 0.767 
0.673 0.671 0.699 0.757 
0.666 0.664 0.690 0.745 
0.659 0.656 0.680 o. 732 
0.651 0.647 0.669 0.717 
0.642 0.637 0.656 o. 701 
0.633 0.627 0.643 0.684 
0.623 0.617 0.628 0.666 
0.613 0.605 0.613 0.647 
0.602 0.594 0.598 0.627 
0.591 0.581 0.5Al 0.607 
0.579 0.569 0.565 0.586 
0.567 0.555 0.547 0.564 
0.555 0.542 0.529 0.542 
0.542 0.528 o. 511 0.519 
0.529 0.513 0.492 0.496 
0.515 0,4Q8 0.473 0.473 
0,501 0.483 0.453 0.450 
0.487 0.468 0.433 0.426 
0.473 0.452 0.413 0.402 
0.458 0~ 436 o. 393 0.378 
0.443 0.420 0.372 0.354 
0.428 0.403 o. 351 o. 330 
0.412 0.386 0.330 0.306 

'. 

m•4.0 m•5.0 

mol/kg mol/kg 

0.819 0.918 
0.841 0.944 
0.856 0.961 
0.861 0.966 
0.864 0.969 
0.866 0.970 
0.863 0.965 
0.857 0.955 
0.846 0.940 
0.832 0.921 
0.817 0.900 
0.799 0.877 
0.780 0.852 

. o. 759 0.826 
0.738 0.799 
o. 715 o. 771 
0.691 0.742 
0.667 0.712 
0.642 0.683 
0.617 0.653 
0.591 0.622 
0.565 0.592 
0.')38 0.561 
o. 511 0.530 
0.484 0.500 
0.457 0.469 
o. 430 0.438 
0.402 0.408 
0.375 0.378 
0.348 o. 348 
o. 321 0.318 
0.294 0.289 

m•6.0 

mol/kg 

1.044 
1.072 
1.090 
1.094 
1.097 
1.095 
1. 085 
1. 069 
1. 048 
1.022 
0.993 
0.963 
0.931 
O.SQ7 
0.864 
0.829 
0.794 
0.75Q 
0.724 
0.689 
0.655 
0.620 
0.585 
0.551 
0.517 
0.483 
0.449 
0.416 
0.384 
0.352 
0.320 
0.289 
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Table A-9. 

T p m•O.l m•0.2S m•O.S 
oc ban mol/kg mol/kg mol/kg 

o.o 1.0 0.932 0.918 0.912 
10.0 1.0 0.933 0.920 0.917 
20.0 1.0 0.933 0.922 0.921 
25.0 1.0 0.933 0.922 0.922 
30.0 1.0 0.932 0.922 0.923 
40.0 1.0 0.932 0.922 0.924 
so.o 1.0 0.931 0.921 0.924 
60.0 1.0 0.929 0.920 0.923 
70.0 1. 0 0.928 0.919 0.921 
80.0 1. 0 0.926 0.917 0.919 
90.0 1. 0 0.924 0.914 0.917 

100.0 1. 0 0.922 0.912 0.914 
110.0 1.4 0.920 0.909 0.910 
120.0 2.0 o. 917 0.905 0.906 
130.0 2. 7 0.914 0.902 0.902 
140.0 3.6 0.912 0.898 0.897 
150.0 4.8 0.908 0.893 0.892 
160.0 6.2 0.905 0.889 0.886 
170.0 7.9 0.901 0.884 0.880 
180.0 10.0 0.897 0.879 0.873 
190.0 12.5 0.893 0.873 0.866 
200.0 15.5 0.889 0.867 0.858 
210.0 19.1 0.884 0.860 0.850 
220.0 23.2 0.879 0.853 0.841 
230.0 28.0 0.873 0.846 0.831 
240.0 33.4 0.867 0.837 0.821 
2SO.O 39.7 0.860 0.828 0.810 
260.0 46.9 0.853 0.819 0.797 
270.0 55.0 0.845 0.808 0.784 
280.0 64.1 0.837 o. 796 0.769 
290.0 74.4 0.827 0.782 o. 752 
300.0 85.8 0.815 0.767 o. 734 

The Osmotic Coefficient of NaCl(aq). 

m•0.7S m•l.O m•2.0 m•3.0 

mol/kg mol/kg mol/kg mol/kg 

0.913 0.917 0.951 l.OOS 
0.921 0.927 0.968 1. 025 
0.926 0.934 0.979 1. 039 
0.928 0.936 0.984 1. 045 
0.929 0.938 0.987 1. 049 
0.931 0.941 0.992 l.OS4 
0.932 0.942 0.995 1.057 
0.931 0.942 0.996 1.058 
0.930 0.941 0.995 l.OS7 
0.928 0.939 0.993 1. 054 
0~925 0.936 0.990 1.049 
0.922 0.933 0.985 1.043 
0.918 0.928 0.979 1.036 
0.913 0.923 0.973 1.027 
0.909 0.918 0.966 1. 018 
0.903 0.912 0.957 1.008 
0.897 0.905 0.948 0.997 
0.890 0.898 0.939 0.984 
0.883 0.890 0.928 0.971 
0.876 0.881 0.916 0.957 
0.867 0.872 0.904 0.943 
0.859 0.862 0.891 0.927 
0.1149 0.852 0.877 0.910 
0.839 0.840 0.862 0.892 
0.828 0.828 0.846 0.873 
0.816 0.815 0.829 0.853 
0.803 0.801 o.8n 0.832 
0.789 0.785 0.792 0.810 
o. 774 0.769 o. 771 o. 786 
0.757 0.750 0.748 0.761 
o. 738 o. 730 o. 723 o. 734 
o. 717 0.707 0.696 0.704 

m•4.0 m•5.0 

mol/kg mol/kg 

1.076 1. 160 
1.096 1. 176 
1.109 1. 187 
1.114 1.190 
1.118 1.193 
1. 123 1. 195 
1.124 1. 194 
1.123 1. 190 
1. 121 1. IllS 
1.116 1.177 
1.109 1.168 
1.101 1.158 
1.092 1.146 
1.082 1.133 
1.070 1.119 
1. 058 1. 104 
1.044 1.088 
1. 029 1. 071 
1. 014 1. 053 
0.998 1.034 
0.980 1. 014 
0.962 0.994 
0.943 0.972 
0.923 0.950 
0.901 0.927 
0.879 0.902 
0.1156 o.8-n 
o. 831 0.851 
0.806 0.824 
o. 778 0.795 
0.749 0.765 
o. 719 o. 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 
o. 972 
0.947 
0.921 
0.894 
0.867 
0.8311 
O.A09 
0.779 
o. 747 
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Table A-9 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.7S m•1.0 
oc bare mol/ka mol/ka mol/ka mol/ka mol/ka 

o.o 200.0 0.933 0.920 0.915 o. 917 0.923 
10.0 200.0 0.934 0.922 0.920 0.925 0.932 
20.0 200.0 0.934 0.924 0.923 0.929 0.938 
25.0 200.0 0.934 0.924 0.924 0.931 0.940 
30.0 200.0 0.933 0.924 0.925 0.932 0.942 
40.0 200.0 0.933 0.924 0.926 0.934 0.944 
50.0 200.0 0.932 0.923 0.926 0.934 0.945 
60.0 200.0 0.931 0.922 0.925 0.934 0.945 
70.0 200.0 0.929 0.920 0.923 0.932 0.944 
80.0 200.0 0.927 0.918 0.921 0.931 0.942 
90.0 200.0 0.926 0.916 0.919 0.928 0.939 

100.0 200.0 0.924 0.914 0.916 0.925 0.936 
110.0 200.0 0.921 o. 911 0.91) 0.921 0.932 
120.0 200.0 0.919 0.908 0.909 0.917 0.927 
130.0 200.0 0.916 0.904 0.905 0.912 0.922 
140.0 200.0 0.914 0.901 0.901 0.907 0.917 
150.0 200.0 0.911 0.897 0.896 0.902 0.910 
160.0 200.0 0.908 0.892 0.890 0.896 0.903 
170.0 200.0 0.904 0.888 0.885 0.889 0.896 
180.0 200.0 0.901 0.883 0.878 0.882 0.888 
190.0 200.0 0.897 0.878 0.872 0.874 0.880 
200.0 200.0 0.893 0.872 0.865 0.866 0.870 
210.0 200.0 0.888 0.866 0.857 0.857 0.860 
220.0 200.0 0.883 0.860 0.849 0.847 0.850 
230.0 200.0 0.878 0.853 0.840 o. 837 0.838 
240.0 200.0 0.873 0.845 0.830 0.826 0.826 
250.0 200.0 0.867 0.837 0.820 0.814 0.813 
260.0 200.0 0.861 0.828 0.809 0.801 0.798 
270.0 200.0 0.853 0.818 0.797 0.787 o. 783 
280.0 200.0 0.846 0.808 0.783 o. 772 o. 766 
290.0 200.0 0.837 0.796 o. 768 0.755 0.747 
300.0 200.0 0.827 0.782 0.751 0.735 0.726 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

0.960 1.017 1.088 
0.975 1. 035 1.105 
0.986 1.047 1.117 
0.989 1. 051 1.122 
0.9Q3 1.055 1. 125 
0.997 1.060 1.129 
0.999 1.063 1.130 
1.000 1.063 1.129 
0.999 1. 061 1.126 
0.997 1. 058 1. 121 
0.994 1.054 1.114 
0.989 1. 048 1.107 
0.984 1. 041 1. 098 
0.978 1.033 1. 01111 
0.971 1.024 1. 077 
0.963 1. 015 1. 065 
0.955 1.004 1. 052 
0.945 0.992 1.038 
0.935 0.980 1.024 
0.925 0.967 1.008 
0.913 0.953 0.991 
0.901 0.937 0.974 
0.887 0.921 0.955 
0.873 0.904 0.936 
0.858 0.886 0.915 
0.1142 0.867 0.893 
0.824 0.846 0.870 
0.805 0.824 0.846 
0.785 0.801 0.820 
0.764 0.776 o. 793 
o. 740 0.750 o. 764 
o. 715 o. 721 o. 734 

,,, 

m•S.O 

mol/kg 

1.172 
1.186 
1.195 
1.198 
1.200 
1.201 
1.200 
1.196 
1.190 
1.183 
1. 174 
1.11\4 
1. 152 
1.140 
1.126 
1. 112 
1. 096 
1. OliO 
1. 063 
1. 045 
1. 026 
1. 007 
0.986 
0.964 
0.941 
0.917 
0.892 
0.866 
o. 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 
0.1154 
0.1124 
0.793 
0.761 

1.0 
w 



Table A-9 (cont'd), 

T p m•0.1 m•0.25 m•0.5 m•0.75 J11•1o0 
oc ban mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 400.0 0.934 0.922 0.919 0.922 0.928 
10.0 400.0 0.935 0.924 0.923 0.928 0.936 
20.0 400.0 0.935 0.925 0.926 0.933 0.942 
25.0 400.0 0.935 0.925 0.927 o. 934 0.944 
30.0 400.0 0.934 0.926 0.927 0.935 0.945 
40.0 400.0 0.934 0.925 0.928 0.936 0.947 
50.0 400.0 0.933 0.924 0.928 0.937 0.948 
60.0 400.0 0.932 0.923 0.927 0.936 0.948 
70.0 400.0 0.930 0.922 0.926 0.935 0.947 
80.0 400.0 0.929 0.920 0.924 0.933 0.945 
90.0 400.0 0.927 0.918 0.921 0.931 0.942 

100.0 400.0 0.925 0.916 0.919 0.928 0.939 
110.0 400.0 0.923 0.913 0.916 0.924 0.935 
120.0 400.0 0.921 0.910 0.912 0.920 0.931 
130.0 400.0 0.918 0.907 0.908 0.916 0.926 
140.0 400.0 0.916 0.903 0.904 0.911 0.921 
150.0 400.0 0.913 0.900 0.900 0.906 0.915 
160.0 400.0 0.910 0.896 0.895 0.900 0.909 
170.0 400.0 0.907 0.892 0.889 0.1194 0.902 
180.0 400.0 0.903 0.887 0.884 0.888 0.895 
190.0 400.0 0.900 0.882 0.878 0.881 0.887 
200.0 400.0 0.896 0.877 o. 871 0.873 0.878 
210.0 400.0 0.892 0.872 0.864 0.865 0.869 
220.0 400.0 0.888 0.866 0.857 0.856 0.859 
230.0 400.0 0.884 0.860 0.849 0.847 o. 849 
240.0 400.0 0.879 0.853 0.840 0.837 0.837 
250.0 400.0 0.874 0.846 0.831 0.826 0.825 
260.0 400.0 0,868 0.838 0.821 0.815 0.813 
270.0 400.0 0.862 0.830 0.811 0.802 0.799 
280.0 400.0 0.856 0.821 0.799 0.789 0.784 
290.0 400.0 0.849 0.812 0.787 o. 775 o. 768 
300.0 400.0 0.842 0.801 o. 773 0.759 0.750 

•, 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

0.969 1. 027 1.099 
0.982 1.043 1.114 
0.991 1. 054 1.124 
0.995 1.058 1.128 
0.997 1. 061 1. 131 
1. 001 1. 065 1. 135 
1. 003 1. 067 1. 135 
1.004 1. 067 1. 134 
1.003 1. 065 1. 131 
1. 000 1.062 1.126 
0.997 1. 058 1. 119 
0.993 1. 052 1. 112 
0.988 1.046 1.103 
0.982 1.038 1. 094 
0.976 1. 030 1. 083 
0.969 1. 021 1.072 
0.961 1. 011 1. 060 
0.952 1.000 1. 047 
0.943 0.9119 1.033 
o. 933 0.976 1. 019 
0.922 0.963 1. 003 
0.910 0.949 0.987 
0.898 0.933 0.969 
0.8115 0.917 0.950 
0.870 0.'100 o. 931 
0.855 0.882 0.910 
0.839 0.862 9.888 
0.822 0.842 0.865 
0.803 0.820 0.840 
0.783 0.796 0.814 
0.762 o. 771 o. 786 
0.739 0.744 0.756 

m•5.0 m•6.0 

mol/kg mol/kg 

1.182 1. 276 
1.194 1.281 
1.202 1.285 
1.204 1.285 
1.206 1.285 
1.207 1.282 
1. 206 1. 277 
1.202 1.269 
1.196 1.260 
1. 188 1.249 
1. 179 1.236 
1. 169 1.223 
1. 158 1.209 
1.146 1.194 
1. 133 1.178 
1. 120 l. 162 
1.105 1.145 
1. 090 1. 127 
1. 074 1.109 
1. 057 1.090 
1.039 1.070 
1.021 1.050 
1. 001 1.0211 
0.981 1.006 
0.959 0.'182 
0.936 0.958 
0,912 0.932 
0.887 0.905 
0.860 0.877 
0.832 0.848 
0.802 0.816 
o. 770 o. 784 

\ t 1.: 

1.0 
.!:'-



.. 

Table A-9 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 

oc bare mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 600.0 0.935 0.924 0.922 0.926 0.933 
10.0 600.0 0.936 0.926 0.926 0.932 0.940 
20.0 600.0 0.936 0.927 0.928 0.936 0.945 
25.0 600.0 0.936 0.927 0.929 o. 937 0.947 
30.0 600.0 0.935 0.927 0.930 0.938 0.948 
40.0 600.0 0.935 0.927 0.930 0.939 0.950 
50.0 600.0 0.934 0.926 0.930 0.939 0.951 
60.0 600.0 0.933 0.925 0.929 0.939 0.950 
70.0 600.0 o. 931 0.923 0.928 0.937 0.949 
80.0 600.0 0.930 0.922 0.926 0.935 0.947 
90.0 600.0 0.928 0.920 0.924 o. 933 0.945 

100.0 600.0 0.926 0.917 0.921 0.930 0.942 
110.0 600.0 0.924 0.915 0.918 0.927 0.938 
120.0 600.0 0.922 0.912 0.915 0.924 0.934 
130.0 600.0 0.920 0.909 o. 911 0.919 0.930 
140.0 600.0 0.917 0.906 0.907 0.915 0.925 
150.0 600.0 0.915 0.903 0.903 0.910 0.920 
160.0 600.0 0.912 0.899 0.898 0.905 0.914 
170.0 600.0 0.909 0.895 0.894 0.899 o. 907 
180.0 600.0 0.906 0.891 0.888 0.893 0.900 
190.0 600.0 0.903 0.886 0.883 0.886 0.893 
200.0 600.0 0.899 0.882 0.877 0.879 0.885 
210.0 600.0 0.896 0.877 0.870 0.872 0.877 
220.0 600.0 0.892 0.871 0.863 0.864 0.868 
230.0 600.0 0.888 0.866 0.856 0.855 0.858 
240.0 600.0 0.884 0.860 0.848 0.846 0.848 
250.0 600.0 0.879 0.854 0.840 0.836 0.836 
260.0 600.0 0.874 0.847 0.831 0.826 o. 825 
270.0 600.0 0.1169 0.840 0.822 0.815 0.812 
280.0 600.0 0.864 0.832 0.812 0.803 o. 798 
290.0 600.0 0.858 0.824 0.1101 0.790 0.784 
300.0 600.0 0.852 0.815 0.790 o. 777 0.768 

m•2. 0 m•3,0 m•4.0 

mol/kg mol/kg mol/kg 

o. 977 i. 037 1.109 
0.988 1. 050 1.122 
0.996 1.060 1. 131 
0.999 1. 063 1. 134 
1. 002 1. 066 1.137 
1.005 1.070 1. 140 
1. 007 1. 072 1.140 
1.007 1.071 1. 139 
1. 006 1.069 1. 135 
1. 004 1.066 1.130 
1. 001 1. 062 1.124 
0.997 1.057 1.117 
0.992 1.051 1.109 
0.987 1. 044 1.100 
0.981 1. 036 1.090 
0.974 1.027 1.079 
0.967 1. 018 1.068 
0.959 1. 008 1. 055 
0.950 0.997 1.043 
0.940 0.985 1.029 
0.930 0.973 1. 014 
0.919 0.959 0.999 
0.908 0.945 0.982 
0.895 0.930 0.965 
0.882 0.913 0.946 
0.867 0.896 0.926 
0.852 0.878 0.905 
0.836 0.858 0.883 
0.818 0.836 0.859 
0.799 0.814 0.833 
0.779 o. 789 0.806 
0.757 0.763 o. 776 

, . 

m•5.0 

mol/kg 

1.190 
1.201 
1.208 
1.210 
1. 212 
1. 212 
1. 211 
1.207 
1. 201 
1.193 
1.184 
1.175 
1.164 
1.152 
1.140 
1.127 
1.114 
1.099 
1.084 
1. 068 
1. 052 
1. 034 
1.016 
0.997 
0.976 
0.955 
0.932 
0.907 
0.881 
0.854 
0.824 
0.792 

m•6.0 

mol/kg 

1.281 
1.287 
1.290 
1.290 
1.290 
1.287 
1.282 
1. 274 
1. 265 
1.254 
1.242 
1.229 
1.215 
1.201 
1.186 
1. 170 
1. 154 
1. 137 
1. 120 
1. 102 
1. 084 
1. 065 
1. 045 
1.024 
1.002 
0.979 
0.955 
0.929 
0.902 
0.873 
0.842 
0.809 

1.0 
IJ1 



Table A-9 (cont'd). 

T p m•O.I m•0.25 m•0.5 m•0.75 m•I.O 

oc bara mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 800.0 0.936 0.926 0.925 0.930 0.938 
10.0 800.0 0.937 0.928 0.929 0.935 0.944 
20.0 800.0 0.937 0.928 0.931 0.938 0.949 
25.0 800.0 0.937 0.928 0.931 0.940 0.950 
30.0 800.0 0.936 0.928 0.932 0.940 0.951 
40.0 800.0 0.936 0.928 0.932 0.941 0.953 
50.0 800.0 0.935 0.927 0.932 0.941 0.953 
60.0 800.0 0.934 0.926 0.931 0.941 0.953 
70.0 800.0 0.932 0.925 0.929 0.939 0.951 
80.0 800.0 0.931 0.923 0.928 0.938 0.950 
90.0 800.0 0.929 0.921 0.926 0.935 0.947 

100.0 800.0 0.927 0.919 0.923 0.933 0.945 
110.0 800.0 0.926 0.917 0.920 0.930 0.941 
120.0 800.0 0.924 0.914 0.917 0.926 0.938 
130.0 800.0 0.921 0.911 0.914 0.923 0.933 
140.0 800.0 0.919 0.908 0.910 0.918 0.929 
150.0 800.0 0.917 0.905 0.906 0.914 0.924 
160.0 800.0 0.914 0.902 0.902 0.909 0.918 
170.0 800.0 0.911 0.898 0.897 0.904 0.912 
180.0 800.0 0.908 0.894 0.892 0.898 0.906 
190.0 800.0 0.905 0.890 0.887 0.892 0.899 
200.0 800.0 0.902 0.886 0.882 0.885 0.891 
210.0 800.0 0.899 0.881 0.876 0.878 0.883 
220.0 800.0 0.895 0.876 0.869 0.871 0.875 
230.0 800.0 0.892 o. 871 0.863 0.863 0.866 
240.0 800.0 0.888 0.866 0.856 0.854 0.856 
250.0 800.0 0.884 0.860 0.848 0.845 0.846 
260.0 800.0 0.880 0.854 0.840 0.836 0.835 
270.0 800.0 0.875 0.847 0.831 0.825 0.823 
280.0 800.0 0.870 0.841 0.822 0.814 0.811 
290.0 800.0 0.865 o. 834 0.813 0.803 0.797 
300.0 800.0 0.860 0.826 0.802 0.790 0.782 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

0.984 1.045 1.116 
0.994 1.057 1. 128 
1. 001 1.065 1.137 
1. 004 1.068 1. 139 
1.006 1. 071 1.142 
1.009 1. 074 1.144 
1.010 1.076 1.144 
1. 010 1. 075 1.143 
1.009 1.073 1. 139 
1.007 1.070 1.134 
1.004 1. 066 1.1211 
1. 000 1. 061 I. 121 
0.996 1. 055 1.113 
0.991 1. 048 1.105 
0.985 1. 041 1.095 
0.979 1.033 1.0115 
0.972 1.024 1.074 
0.964 1. 014 1.063 
0.956 1.004 1. 051 
0.947 0.993 1. 038 
0.938 0.981 1.024 
0.927 0.969 1.010 
0.916 0.955 0.994 
0.904 0.941 0.978 
0.892 0.925 0.960 
0.878 0.909 0.941 
0.864 0.891 0.921 
0.848 o. 872 0.900 
0.831 0.852 0.876 
0.813 0.830 0.851 
0.794 0.806 0.824 
o. 773 0.780 o. 795 

m•5.0 

mol/kg 

1. 197 
1. 206 
I. 213 
1.215 
1.216 
1.217 
1.215 
1. 211 
1.205 
1.198 
1.189 
1.180 
1.169 
1.1')8 
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 
1.2116 
1.279 
1. 270 
1.259 
1.247 
1. 234 
1.221 
1. 207 
1.192 
1.177 
1.162 
1. 14 7 
1. 130 
1. 114 
1.097 
1. 079 
1.060 
1. 041 
1.020 
0.999 
0.976 
0.952 
0.926 
0.1198 
0.868 
0.835 

\0 
0\ 
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Table A-9 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 
oc bars mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 1000.0 0.937 0.928 0.928 0.934 0.943 
10.0 1000.0 0.938 0.929 0.931 0.938 0.948 
20.0 1000.0 0.938 0.930 o. 933 0.941 0.952 
25.0 1000.0 0.937 0.930 0.933 0.942 0.953 
30.0 1000.0 0.937 0.930 0.934 0.943 0.954 
40.0 1000.0 0.937 0.929 0.934 0.943 0.955 
50.0 1000.0 0.936 0.929 0.933 0.943 0.956 
60.0 1000.0 0.935 0.928 0.933 0.943 0.955 
70.0 1000.0 0.933 0.926 0.931 0.941 0.954 
80.0 1000.0 0.932 0.925 0.929 0.940 0.952 
90.0 1000.0 0.930 0.923 0.927 0.938 0.950 

100.0 1000.0 0.929 0.921 0.925 0.935 0.947 
110.0 1000.0 0.927 0.918 0.923 o. 932 0.944 
120.0 1000.0 0.925 o. 916 0.920 0.929 0.941 
130.0 1000.0 0.923 0.913 0.916 0.925 0.937 
140.0 1000.0 0.921 0.910 0.913 0.921 0.932 
150.0 1000.0 0.918 0.907 0.909 0.917 0.927 
160.0 1000.0 0.916 0.904 0.905 0.912 0.922 
170.0 1000.0 0.913 0.901 0.901 0.907 0.916 
180.0 1000.0 0.911 0.897 0.896 0.902 0.910 
190.0 1000.0 0.908 0.893 0.891 0.896 0.904 
200.0 1000.0 0.905 0.889 0.886 0.890 0.897 
210.0 1000.0 0.902 0.885 0.880 0.883 0.889 
220.0 1000.0 0.898 0.880 0.874 0.876 0.881 
230.0 1000.0 0.895 0.875 0.868 0.869 0.873 
240.0 1000.0 0.891 0.870 0.862 0.861 0.864 
250.0 1000.0 0.888 0.865 0.855 0.853 0.854 
260.0 1000.0 0.884 0.860 0.847 0.844 o. 843 
270.0 1000.0 0.880 0.854 0.839 0.834 0.832 
280.0 1000.0 0.876 0.848 0.831 0.824 0.820 

. 290.0 1000.0 o. 871 0.841 0.822 0.813 0.808 
300.0 1000.0 0.867 0.834 0.812 0.801 0.794 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

0.991 1.052 1. 123 
1.000 1.063 1. 134 
I. 006 1.070 1. 142 
1.008 1.073 1.144 
1.010 1.075 1.146 
1.012 1. 078 1.149 
1.014 1.079 1. 149 
1.013 1.079 1.147 
1.012 I. 077 1.143 
1.010 1.073 I. 138 
1. 007 1.069 1. 132 
1. 004 1. 064 1.125 
0.999 1.059 1.118 
0.994 1. 052 1. 109 
0.989 1. 045 1.100 
0.983 1. 037 1.091 
0.976 I. 029 1.080 
0.969 1. 020 1.069 
0.961 1.010 I. 058 
0.953 1.000 1. 045 
0.944 0.989 1.032 
o. 934 0.977 1. 019 
0.924 0.964 1. 004 
0.912 0.950 0.9118 
0.900 0.935 o. 972 
0.887 0.920 0.954 
o. 873 0.903 0.935 
0.859 0.1184 0.914 
0.842 0.865 0.892 
0.825 0.843 0.867 
0.806 0.820 0.841 
0.785 o. 794 0.812 

t :1 I 

m•5.0 m•6.0 

mol/kg mol/kg 

1.201 1. 286 
1. 211 1.293 
1.217 1.297 
1.219 1.297 
1. 221 1.297 
1. 221 1.295 
1.219 1.290 
1.215 1.283 
1.209 1.274 
1.202 1.263 
1. 193 I. 251 
1.184 1.239 
1.174 1.226 
1. 163 1. 212 
1.152 1.1<18 
1.140 1. 184 
1.127 1.169 
1.115 1.154 
1. 101 1. 139 
1. 087 1.123 
1.072 1.107 
1. 057 1.090 
1. 041 I. 073 
I. 024 I. 055 
1. 006 I. 036 
0.9116 1. 016 
0.<166 0.9<14 
0.944 0.972 
0.920 0.947 
0.894 0.921 
0.866 0.892 
0.835 o. 861 

\.0 
....... 
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Table A-10. The Entropy of Solution of NaCl(aq), divided by R. 
The entrogies of column 3 are given for pressures of 1.0 bar 
below 100 C and saturation pressure (column 2) above 100 °C. 

T p 
sat 1. 0 200 400 600 800 1000 

oc bar bar bar bar bar bar bar 

o.o 7.031 6.533 6.106 5.745 5.445 5.198 
10.0 6.148 5.817 5.528 5.278 5.064 4.8$33 " -
20.0 5.490 5.266 5.068 4.892 4.739 4.604 
25.0 5.207 5.025 4.861 4. 715 4.585 4.471 
30.0 4.945 4.798 4.665 4.544 4.437 4.340 
40.0 4.466 4. 378 . 4.296 4.220 4.151 4.0~7 

50.0 4.028 3.988 3.949 3.912 3.876 3.842 
60.0 3.614 3.617 3.617 3.614 3.610 3.604 
70.0 3.219 3.255 3.291 3.324 3.352 3.375 
80.0 2.822 2.897 2.968 3.034 3. 091 3.139 
90.0 2.421 2.535 2.642 2.739 2.825 2.897 

100.0 1. 0 2.012 2.165 2.307 2.436 2.550 2.646 
110.0 1.4 1.590 1.782 1.960 2.121 2.263 2.383 
120.0 2.0 1.152 1.385 1.599 1.793 1.963 2.108 
130.0 2.7 0.693 0.968 1.221 1.448 1.648 1.818 
140.0 3.6 0.211 0.530 0.823 1.086 1.316 1. 511 
150.0 4.8 -0.298 0.067 0.403 0.703 0.965 1.187 
160.0 6.2 -0.839 -0.423 -0.041 0.298 0.594 0.844 
170.0 7.9 -1.416 -0.945 -0.513 -0.132 0.200 0.480 
180.0 10.0 -2.033 -1.503 -1.015 -0.588 -0.218 0.093 
190.0 12.5 -2.697 -2.100 -1.551 -1.074 -0.664 -0.319 
200.0 15.5 -3.415 -2.743 -2.124 -1.593 -1.138 -0.757 
210.0 19.1 -4.195 -3.438 -2.739 -2.147 -1.645 -1.225 
220.0 23.2 -5.049 -4.193 -3.401 -2.741 -2.187 -1.726 
230.0 28.0 -5.991 -5.018 -4.115 -3.380 -2.768 -2.263 
240.0 33.4 -7.038 -5.925 -4.890 -4.067 -3·. 393 -2.840 
250.0 39.7 -8.216 -6.932 -5.733 -4.809 -4.066 -3.462 
260.0 46.9 -9.559 -8.062 -6.656 -5.613 -4.794 -4.136 
270.0 55.0 -11.114 -9.347 -7.672 -6.488 -5.585 -4.870 
280.0 64.1 -12.952 -10.835 -8.799 -7.445 -6.449 -5.675 
290.0 74.4 -15.178 -12.598 -10.062 -8.497 -7.399 -6.565 
300.0 85.8 -17.961 -14.756 -11.495 -9.661 -8.453 -7.562 

' . 
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Table A-11. 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 
oc. 

T p 1.0 200 400 600 800 1000 
" sat 

oc bar bar bar bar bar bar bar 

. 
' 

o.o 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 
90.0 -1.240 -1.190 -1.144 -1.103 -1.069 -1.045 

l.JO.O 1. 0 -l. 611 -1.524 -1.444 -1.373 -1.313 -1.267 
1:.o.o 1. 4 -1.985 -1.862 -1.750 -1.649 -1.564 -1.495 
::o.o 2.0 -2-367 -2.208 -2.063 -1.933 -1.822 -1.731 
:.30.0 2. 7 -.2.762 -2.565 -2.386 -2.227 -2-089 -1.977 
140.0 3.6 -3.172 -2.936 -2.722 -2.532 -2.369 -2.234 
150.0 4.8 -3.601 -3.325 -3.073 -2.852 -2.661 -2.503 
lS·J.O 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 
180.0 10.0 -5.045 -4.625 -4.245 -3.916 -3.635 -3.402 
190.0 12.5 -5.594 -5.117 -4.684 -4.313 -3.998 -3.738 
200.0 15.5 -6.138 -5.645 -5.153 -4.737 -4.385 -4.095 
210.0 19.1 -6.836 -6.217 -5.656 -5.188 -4.797 -4.475 
220.0 23.2 -7.546 -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.ll5 
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 



T p m•0.1 
oc bars mol/kg 

o.o 1.0 0.366 
10.0 1.0 0.428 
20.0 1. 0 0.479 
25.0 1.0 0.503 
30.0 1.0 0.526 
40.0 1.0 o. 571 
50.0 1.0 0.616 
60.0 1.0 0.661 
70.0 1.0 0.707 
80.0 1.0 0.756 
90.0 1.0 0.806 

100.0 1.0 0.860 
110.0 1.4 0.916 
120.0 2.0 0.976 
130.0 2.7 1. 041 
140.0 3.6 1.110 
150.0 4.8 1.184 
160.0 6.2 1.265 
170.0 7.9 1. 352 
180.0 10.0 1.448 
190.0 12.5 1.553 
200.0 15.5 1.669 
210.0 19. 1 1.799 
220.0 23.2 1.945 
230.0 28.0 2.110 
240.0 33.4 2.301 
250.0 39.7 2.523 
260.0 46.9 2.786 
270.0 55.0 3.104 
280.0 64.1 3.495 
290.0 74.4 3.989 
300.0 85.8 4.633 

Table A-12. The Exceaa Entropy of NaCl(aq) 1 Divided by R. 

m•0.25 m•0.5 m•0.75 m•1.0 m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg mol/kg mol/kg mol/kg mol/kg 

0.392 0.316 0.200 0.071 -0.455 -0.931 -1.332 
0.507 0.499 0.441 0.363 0.002 -0.350 -0.656 
0.597 0.638 0.621 0.579 0.337 0.078 -0.155 
0.637 0.699 0.698 0.671 0.479 0.259 0.057 
0.675 0.755 o. 770 0.757 0.609 0.424 0.253 
0.748 0.861 0.903 0.914 0.845 0.724 0.605 
0.818 0.962 1.027 1.060 1. 060 0.995 0.923 
0.888 1.060 1.148 1.199 1. 263 1.249 1.221 
0.959 1.157 1.267 1.ll6 1.458 1.490 1.499 
1.031 1.257 1.387 1.475 1. 654 1.731 1. 778 
1.107 1.360 1. 511 1. 616 1.850 1.972 2.056 
1.187 1.468 1.639 1.762 2.052 2.216 2.ll6 
1.270 1.580 1.773 1. 914 2.259 2.466 2.622 
1.359 1.699 1.914 2.073 2.475 2.725 2.917 
1. 454 1. 825 2.063 2.242 2.702 2.995 3.223 
1.556 1.960 2.223 2.421 2.941 3.280 3.544 
1.665 2.105 2. 393 2.612 3.196 3.581 3.883 
1.783 2.261 2.577 2.818 3.468 3.901 4.242 
1. 911 2.430 2.776 3.041 3.760 4.244 4.625 
2.051 2.615 2.992 3.283 4.076 4.613 5. 036 
2.205 2.817 3.229 3.547 4.420 5.013 5.480 
2.374 3.040 3.489 3.838 4.796 5.448 5.962 
2. 564 3.289 3. 779 4.160 5. 211 5.926 6.489 
2.776 3.567 4.103 4.521 5. 671 6.455 7.070 
3.018 3.883 4.470 4.928 6.189 7.046 7. 716 
3.295 4.245 4.890 5.393 6. 777 7. 714 8.443 
3.618 4.666 5.377 5.~31 7.453 8.479 9.272 
4.000 5.163 5.952 6.565 a. 245 9.370 10.234 
4.461 5.760 6.642 7.326 9.190 10.427 11.370 
5.028 6.496 7.489 8.258 10.342 11.712 12.744 
5.744 7.423 8.557 9.433 11.787 13.316 14.456 
6.677 8.630 9.946 10.958 13.657 15.387 16.658 

m•5.0 

mol/kg 

-1.649 
-0.905 
-0.347 
-0.109 

0.111 
0.507 
0.866 
1.200 
1.510 
1.822 
2.131 
2.442 
2.758 
3.083 
3.420 
3. 772 
4.142 
4.533 
4.950 
5. 396 
5.876 
6.396 
6.962 
7.584 
8.274 
9.047 
9.925 

10.939 
12.133 
13.572 
15. 358 
17.652 

,. 

m•6.0 

mol/kg 

-1.876 
-1.090 
-0.490 
-0.231 

0.007 
0.440 
0.832 
1.197 
1.534 
1. 875 
2. 211 
2.548 
2.890 
3.241 
3.604 
3.982 
4.378 
4.797 
5.242 
5.717 
6.227 
6. 778 
7. 377 
8.033 
8.757 
9.567 

10.483 
11.538 
12.774 
14.261 
16.099 
18.455 

1-' 
0 
0 

.)..o 



Table A-12 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 
oc bars mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 200.0 0.367 0.402 o. 344 0.246 0.136 
10.0 200.0 0.425 0.509 0.512 0.465 0.398 
20.0 200.0 0.474 0.593 0.640 0.630 0.595 
25.0 200.0 0.497 0.631 0.697 0.701 0.680 
30.0 200.0 0.518 0.667 0.749 0.768 0.759 
40.0 200.0 0.561 0.735 0.848 0.891 0.904 
50.0 200.0 0.603 0.801 0.942 1. 007 1. 039 
60.0 200.0 0.646 0.867 1. 034 1.119 1.169 
70.0 200.0 0.689 0.933 1.125 1.231 1.298 
ao.o 200.0 0.735 1.001 1.218 1. 343 1.426 
90.0 200.0 0.782 1. 072 1.314 1.458 1.557 

100.0 200.0 0.831 1. 145 1.413 1. 576 1.692 
110.0 200.0 0.884 1. 223 1. 517 1.700 1. 832 
120.0 200.0 0.939 1. 304 1.626 1.829 1. 979 
130.0 200.0 0.997 1. 391 1. 741 1. 966 2.133 
140.0 200.0 1.060 1.482 1.864 2.110 2.296 
150.0 200.0 1.127 1.580 1. 994 2.264 2.469 
160.0 200.0 1.198 1.685 2.133 2.429 2.654 
170.0 200.0 1. 275 1.798 2.283 2.605 2.852 
180.0 200.0 1. 358 1.921 2.445 2.796 3.066 
190.0 200.0 1.449 2.053 2.621 3.002 3.297 
200.0 200.0 1.547 2.198 2.812 3.227 3.549 
210.0 200.0 1.656 2. 357 3.022 3.473 3.825 
220.0 200.0 1. 776 2. 533 3.254 3.745 4.129 
230.0 200.0 1. 911 2.730 3. 514 4.048 4.467 
240.0 200.0 2.063 2.953 3.806 4.390 4.847 
250.0 200.0 2. 231 3.208 4.141 4.780 5.281 
260.0 200.0 2.441 3.504 4.529 5.231 5.782 
270.0 200.0 2.682 3.856 4.988 5.764 6.372 
280.0 200.0 2.976 4.283 5.545 6.408 7.084 
290.0 200.0 3.344 4.817 6.239 7.209 7.967 
300.0 200.0 3.820 5.508 7.134 8.241 9.102 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

-0.322 -0.740 -1.095 
0.081 -o. 234 -0.512 
0.381 0.146 -0.069 
0.509 0.308 0.122 
0.628 0.459 0.299 
0.844 0.732 0.620 
1.043 0.982 0.914 
1.231 1.217 1.189 
1.414 1.444 1.453 
1. 596 1.668 1. 712 
1. 778 1. 890 1.969 
1.964 2.116 2.228 
2.155 2.347 2.491 
2.354 2.586 2.763 
2.562 2.835 3.045 
2.781 3.095 3.340 
3.013 3. 370 3.650 
3.259 3.662 3.979 
3.522 3.973 4.328 
3.805 4.306 4.701 
4.110 4.664 5.102 
4.440 5.051 5.534 
4.801 5.472 6.003 
5.197 5.933 6.514 
5.635 6.441 7.076 
6. 125 7.006 7.699 
6.680 7.643 8.398 
7.316 8.370 9.192 
8.061 9.215 10. 110 
8.953 10.219 11.196 

10.051 11.449 12.517 
11.452 13.008 14.183 

,,, .. \ 

m•5.0 m•6.0 

mol/kg mol/kg 

-1.377 -1.581 
-0.740 -0.911 
-0.247 -0.382 
-0.034 -0.151 

0.165 0.065 
0.527 0.461 
0.857 0.823 
1.167 1.163 
1. 464 1.488 
1.753 1.803 
2.039 2.114 
2.326 2.426 
2.618 2.742 
2.918 3.065 
3.228 3.399 
3.551 3.746 
3.891 4.111 
4.250 4.495 
4.631 4.903 
5.037 5. 337 
5.473 5.802 
5.942 6.302 
6.450 6.842 
7.003 7.429 
7.608 8.011 
8.278 a. 778 
9.026 9.566 
9. 873 10.454 

10.847 11.472 
11.993 12.665 
13.380 14.101 
15. 121 15.895 

I-' 
0 
I-' 



Table A-12 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1. 0 

oc bars mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 400.0 0.368 0.412 0.370 0.289 0.195 
10.0 400.0 0.423 o. 511 0.524 0.487 0.431 
20.0 400.0 0.469 0.590 o. 643 0.638 0.610 
25.0 400.0 0.490 0.625 0.695 0.704 0.688 
)0.0 400.0 o. 511 0.659 0.744 0.766 0.761 
40.0 400.0 0.551 0.723 0.836 0.881 0.895 
50.0 400.0 0.591 0.786 0.924 0.989 1.021 
60.0 400.0 0.632 0.847 1.010 1.093 1.142 
70.0 400.0 0.67) 0.910 1.096 1.197 1.262 
80.0 400.0 o. 715 0.974 1.183 1. 302 1. 382 
90.0 400.0 0.760 1. 039 1.272 1. 409 1.503 

100.0 400.0 0.806 1.108 1. 364 1.519 1.629 
110.0 400.0 0.854 1.180 1.460 1. 6)) 1. 758 
120.0 400.0 0.905 1. 255 1. 561 1.752 1. 893 
130.0 400.0 0.959 1.334 1. 666 1. 878 2.034 
140.0 400.0 1. 016 1. 417 1. 777 2.009 2.183 
150.0 400.0 1. 076 1.506 1. 895 2.149 2.340 
160.0 400.0 1.140 1.599 2.020 2.296 2.507 
170.0 400.0 1. 207 1. 699 2.15) 2.453 2.684 
180.0 400.0 1.280 1. 806 2.295 2.621 2.873 
190.0 400.0 1. 357 1.920 2.447 2.801 ).075 
200.0 400.0 1.440 2.043 2.610 2.99) ).292 
210.0 400.0 1.530 2. 175 2.786 3.201 ).526 
220.0 400.0 1. 62 7 2. 318 2.977 ).426 3. 779 
230.0 400.0 l. 733 2.474 ).184 3.671 4.055 
240.0 400.0 1.849 2.645 ).412 3• 940 4.356 
250.0 400.0 1. 978 2.835 ).664 4.236 4.689 
260.0 400.0 2. 121 ).046 3.944 4.567 5.060 
270.0 400.0 2.284 3.285 4. 261 4.9)9 5.477 
280.0 400.0 2.470 3.560 4.624 5.365 5.953 
290.0 400.0 2.688 3.880 5.047 5.860 6.505 
)00.0 400.0 2.948 4.261 5.549 6.447 7.159 

m•2.0 m•3. 0 m•4.0 

mol/kg mol/kg mol/kg 

-0.202 -0.571 -0.887 
0.152 -0.131 -0.384 
0.421 0.207 0.009 
0.538 0.354 0.181 
0.646 0.491 0.341 
0.845 o. 741 0.635 
1. 028 0.971 0.906 
1.202 1.189 1.160 
1.373 1. 401 1.409 
1.541 1.608 1.648 
1. 710 1. 814 1.886 
1.883 2.023 2. 125 
2.060 2.236 2. 369 
2.243 2.457 2.619 
2.434 2.686 2.879 
2.6)5 2.925 3.150 
2.846 ).177 3.434 
).069 3.442 ).734 
).307 3.724 4.052 
).559 4.024 4.390 
).829 4.345 4.751 
4.119 4.688 5. 137 
4.431 5.057 5.553 
4.768 5.456 6.000 
5.134 5.888 6.486 
5. 534 6.359 7.014 
5.974 6.876 7.592 
6.462 7.448 8.230 
7.008 8.086 8.940 
7.629 8.807 9.739 
8.344 9.634 10.651 
9.184 10.600 11.712 

m•5. 0 m•6.0 

mol/kg mol/kg 

-1. 142 -1.331 
-0.595 -0.758 
-0.159 -0.290 
0.0)) -0.081 
0.213 0.115 
0.545 0.480 
0.850 0.815 
1.138 1.132 
1.418 1.441 
1.686 1.7)) 
1.951 2.021 
2.216 2.309 
2.485 2.600 
2.761 2.897 
3.047 ).204 
3.344 ).52) 
3.655 ).857 
).983 4.209 
4.331 4.581 
4.700 4.976 
5.094 5.398 
5.516 5.849 
5.969 6.334 
6.458 6.856 
6.987 7.421 
7.562 8.035 
8.190 8.705 
8.882 9.442 
9.650 10.258 

10.512 ll.171 
ll. 492 12.205 
12.627 13.398 

} 1 ... , 

I-' 
0 
N 



Table A-12 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 

oc bar a mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 600.0 0.369 0.421 0.394 0.328 0.249 
10.0 600.0 0.421 0.513 0.535 0.507 0.461 
20.0 600.0 0.464 0.587 0.645 0.646 0.625 
25.0 600.0 0.485 0.620 0.693 0.707 0.696 
30.0 600.0 0.504 0.652 0.739 0.764 o. 763 
40.0 600.0 0.543 0.713 0.826 0.871 0.888 
50.0 600.0 0.581 o. 771 0.908 0.972 1.005 
60.0 600.0 0.619 0.830 0.989 1.070 1.118 
70.0 600.0 0.658 0.888 1.069 1.167 1.229 
80.0 600.0 0.698 0.948 1.150 1.265 1. 341 
90.0 600.0 0.740 1. 010 1.234 1.365 1.454 

100.0 600.0 0.783 1. 074 1.320 1.467 1. )71 
110.0 600.0 0.828 1. 141 1.409 1.573 1.691 
120.0 600.0 0.875 1. 211 1.502 1.684 1.816 
130.0 600.0 0.925 1.283 1. 599 1.799 1. 947 
140.0 600.0 0.977 1.360 1.702 1.920 2.083 
150.0 600.0 1.032 1.441 1.809 2.048 2.227 
160.0 600.0 1.089 1.525 1.922 2. 182 2.379 
170.0 600.0 1.150 1.615 2.042 2. 323 2.539 
180.0 600.0 1.214 1.709 2.168 2.473 2.708 
190.0 600.0 1.282 1.809 2.302 2.632 2.888 
200.0 600.0 1. 353 1.916 2.444 2.801 3.079 
210.0 600.0 1.429 2.028 2.595 2.981 3. 283 
220.0 600.0 1. 510 2.148 2.757 3.173 3. 501 
230.0 600.0 1.597 2. 277 2. 930 3.379 3. 734 
240.0 600.0 1.689 2.414 3. 115 3.600 3.985 
250.0 600.0 1. 788 2.563 3.315 3.839 4.255 
260.0 600.0 1.896 2.723 3.532 4.098 4.550 
270.0 600.0 2.013 2.898 3.769 4.381 4.871 
280.0 600.0 2. 141 3.091 4.030 4.692 5.226 
290.0 600.0 2~284 3.305 4.320 5.039 5.620 
300.0 600.0 2.445 3.546 4.647 5.431 6.066 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

-0.096 -0.422 -0.707 
0.216 -0.039 -0.272 
0.458. 0.263 0.078 
0.564 0.396 0.233 
0.663 0.520 0.379 
0.846 0.750 0.649 
1.016 0.962 0.899 
1.177 1.164 1.135 
•• 335 1. 360 1.366 
1. 491 1.552 1.588 
1.649 1.744 1. 809 
1.809 1. 938 2.031 
1.973 2.136 2.257 
2.143 2.340 2.489 
2.320 2.551 2.729 
2.504 2. 772 2.979 
2.698 3.004 3.241 
2.903 3.248 3.517 
3.119 3.506 3.808 
3.348 3.780 4.117 
3.591 4.070 4.446 
3.850 4.380 4.797 
4.127 4. 711 5.173 
4.423 5.066 5.575 
4.740 5.448 6.008 
5.082 5. 859 6.476 
5.452 6.304 6.982 
5.855 6.788 7.534 
6.295 7.318 8.138 
6.781 7.904 8.805 
7. 322 8.556 9.548 
7.933 9.293 10.388 

'• .. 

m•5.0 m•6.0 

mol/kg mol/kg 

-0.943 -1.125 
-0.4 71 -0.630 
-0.082 -o. 211 

0.092 -0.021 
0.256 0.159 
0.562 0.496 
0.845 0.809 
1.112 1.104 
1.375 1.396 
1.623 1.667 
1.869 1.935 
2.115 2.201 
2.364 2.470 
2.619 2.744 
2.882 3.027 
3.156 3.320 
3.443 3.627 
3.745 3.950 
4.064 4.291 
4.402 4.654 
4.762 5.040 
5.147 5.452 
5.559 5.894 
6.001 6.369 
6.477 6.881 
6.991 7.434 
7.549 8.034 
8.157 8.689 
8.823 9.407 
9.558 10.199 

10.378 11.083 
u. 302 12.079 

...... 
0 
w 



Table A-12 (cont'd). 

T p m•O. 1 m•0.25 m•0.5 m•0.75 m•1. 0 
oc bara mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 800.0 o. 370 0.429 0.415 0.363 0.296 
10.0 8oo.o 0.419 0.515 0.545 0.526 0.488 
20.0 800.0 0.460 0.584 0.647 0.654 0.638 
25.0 800.0 0.480 0.616 0.692 0.710 0.704 
30.0 800.0 0.498 0.646 0.735 0.764 0.766 
40.0 800.0 0.535 0.703 0.816 0.863 0.882 
50.0 800.0 0.571 0.759 0.894 0.958 0.991 
60.0 800.0 0.607 0.814 0.969 1. 049 1.096 
70.0 800.0 0.644 0.869 1.044 1. 139 1.199 
8o.o 800.0 0.682 0.925 1. 121 1. 231 1.304 
90.0 800.0 0.722 0.984 1. 199 1.325 1.410 

100.0 8oo.o 0.762 1.044 1.280 1.421 1.519 
110.0 800.0 0.805 1.106 1.363 1.520 1.632 
120.0 800.0 0.849 1. 171 1.450 1. 623 1.748 
130.0 8oo.o 0.895 1.239 1.541 1. 730 1.869 
140.0 800.0 0.943 1. 310 1.635 1. 842 1.996 
150.0 800.0 0.993 1. 384 1. 734 1.960 2.129 
160.0 800.0 1.046 1. 461 1.838 2.083 2.268 
170.0 800.0 1. 101 1. 543 1.946 2.212 2.414 
180.0 800.0 1. 158 1.628 2.060 2.348 2.568 
190.0 800.0 1. 219 1. 717 2.180 2.491 2.731 
200.0 800.0 1. 282 1. 810 2.307 2.642 2.902 
210.0 800.0 1.347 1.909 2.440 2.801 3.083 
220.0 800.0 1. 417 2.012 2.580 2.969 3.275 
230.0 800.0 1o 489 2. 121 2. 728 3.147 3.479 
240.0 800.0 1.565 2.235 2.884 3.336 3.695 
250.0 800.0 1. 645 2.357 3.050 3.536 3.925 
260.0 800.0 1. 730 2.485 3.227 3.750 4.171 
270.0 800.0 1. 819 2.621 3. 416 3.980 4.436 
280.0 800.0 1.914 2.766 3.618 4.227 4.723 
290.0 800.0 2.015 2.923 3. 838 4.497 5.035 
300.0 800.0 2.124 3.092 4.077 4.792 5.381 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

-0.002 -0.293 -0.554 
0.274 0.042 -0.175 
0.492 0.313 0.139 
0.589 0.434 0.280 
0.680 0.548 0.414 
0.848 0.759 0.663 
1.005 0.956 0.895 
1.155 1.142 1.114 
1.300 1.323 1.328 
1.446 1.502 1.535 
1.593 1. 681 1.740 
1.743 1.862 1. 947 
1.896 2.046 2.158 
2.054 2.236 2.373 
2. 219 2.433 2.597 
2.390 2.639 2.829 
2. 570 2.853 3.072 
2.759 3.079 3.327 
2.958 3.318 3.597 
3.168 3.570 3.882 
3.390 3. 837 4.186 
3.625 4.121 4.508 
3.875 4.423 4.853 
4. 141 4.745 5.222 
4.424 5.090 5.617 
4. 727 5.460 6.042 
5.051 5.859 6.502 
5.401 6.290 7.001 
5.780 6.759 7.545 
6.193 7.273 8.145 
6.648 7.843 8.812 
7.156 8.484 9.566 

m•5.0 m•6.0 

mol/kg mol/kg 

-o. 778 -0.960 
-0.366 -0.525 
-0.016 -0.145 
0.143 0.029 
0.294 0.196 
o. 577 0.510 
0.841 0.803 
1. 090 1.080 
1.334 1. 354 
1.566 1.608 
1.795 1.857 
2.024 2.105 
2.256 2.355 
2.493 2.609 
2. 738 2.871 
2.992 3.142 
3.257 3.426 
3. 536 3.724 
3.831 4.039 
4.144 4.373 
4.476 4.729 
4.831 5.109 
5.210 5. 517 
5.617 5.954 
6.054 6.426 
6.526 6.935 
7. 036 7.489 
7.592 8.092 
8.201 8.755 
8.873 9.489 
9.624 10.310 

10.4 73 llo242 

\ # ~ 

...... 
0 
.p. 



'. 

Table A-12 (cont'd). 

T p m•O. 1 m•0.25 m•0.5 m•0.75 m•l.O 

oc bars mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 1000.0 o. 371 0.437 0.435 0.394 0.339 
10.0 1000.0 0.417 0.517 0.554 o. 543 o. 513 
20.0 1000.0 0.457 0.582 0.649 0.661 0.650 
25.0 1000.0 0.475 0.612 0.692 o. 714 0.711 
30.0 1000.0 0.493 0.640 0.732 0.763 0.769 
40.0 1000.0 o. 528 0.694 0.808 0.856 o. 877 
50.0 1000.0 0.562 0.747 0.881 0.945 0.978 
60.0 1000.0 0.597 0.799 0.952 1.030 1.076 
70.0 1000.0 0.632 0.851 1. 022 1.114 1.172 
8o.o 1000.0 0.668 0.905 1.094 1.201 1. 271 
90.0 1000.0 0.705 0.960 1.168 1.289 1.371 

100.0 1000.0 0.744 1.017 1.244 1.379 1. 4 73 
110.0 1000.0 0.784 1.076 1.323 1. 473 1.579 
120.0 1000.0 0.825 1.137 1.404 1.569 1.689 
130.0 1000.0 0.868 1.200 1.489 1.670 1. 802 
140.0 1000.0 0.913 1.266 1.577 1.774 1.921 
150.0 1000.0 0.960 1.335 1. 669 1.884 2.044 
160.0 1000.0 1.008 1.406 1.765 1.998 2.173 
170.0 1000.0 1.059 1.481 1.865 2. 117 2.309 
180.0 1000.0 1.111 1.558 1.969 2.242 2.451 
190.0 1000.0 1.165 1.639 2.078 2. 372 2.599 
200.0 1000.0 1. 221 1. 723 2.192 2.509 2. 756 
210.0 1000.0 1.280 1. 810 2. 311 2.652 2.920 
220.0 1000.0 1. 340 1.901 2.436 2.803 3.092 
230.0 1000.0 1.403 1.996 2.566 2.961 3.274 
240.0 1000.0 1.467 2.094 2.702 3. 127 3.(t66 
250.0 1000.0 1.534 2.196 2.845 3.301 3.668 
260.0 1000.0 1.603 2.303 2.995 3.486 3.883 
270.0 1000.0 1. 674 2. 414 3.153 3.681 4.112 
280.0 1000.0 1.748 2.531 3. 320 3.890 4.358 
290.0 1000.0 1.825 2.653 3.498 4.114 4.624 
300.0 1000.0 1.905 2.783 3.689 4.359 4.916 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

0.081 -0.182 -0.426 
0.326 0.114 -0.091 
0.523 0.358 0.193 
0.612 0.469 0.323 
0.695 0.573 0.446 
0.851 0.769 0.677 
0.996 0.951 0.892 
1.135 1.123 1.096 
1.269 1.290 1. 293 
1.406 1. 458 1.488 
1.544 1. 626 1.681 
1.685 1.796 1. 876 
1.829 1.970 2.073 
1.978 2.148 2.276 
2.132 2.333 2.485 
2.293 2.525 2.703 
2.461 2. 726 2.930 
2. 637 2.938 3.169 
2.822 3.160 3.421 
3.017 3. 395 3.687 
3.222 3. 643 3.970 
3. 439 3.906 4. 270 
3.669 4.186 4.590 
3.912 4.484 4.933 
4.170 4.802 5.300 
4.445 5.143 5.695 
4. 739 5.509 6. 121 
5.054 5.905 6.584 
5.394 6.335 7.091 
5.764 6.808 7.652 
6.172 7. 334 8.279 
6.629 7. 930 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 
7.717 
8.351 
9.066 
9.884 

,. 

m•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 

....... 
0 
V1 



Table A-13. 

T p a•0.1 a•0.25 
oc bars mol/Its mol/kg 

o.o 1.0 0.005 -0.108 
10.0 1.0 0.065 o.oo8 
20.0 1. 0 0.114 0.096 
25.0 1. 0 0.135 0.135 
30.0 1.0 0.156 0.170 
40.0 1o 0 0.195 0.236 
50.0 1.0 o. 233 0.298 
60.0 1.0 0.271 0.358 
70.0 1.0 0.308 0.417 
8o.o 1.0 o. 347 0.477 
90.0 1.0 0.388 0.539 

100.0 1.0 0.430 0.603 
uo.o 1. 4 0.475 0.670 
120.0 2.0 0.522 0.741 
130.0 2.7 o. 573 0.816 
140.0 3.6 0.627 0.897 
150.0 4.8 0.686 0.983 
160.0 6.2 0.750 1. 077 
170.0 7.9 0.819 1.180 
180.0 10.0 0.896 1.293 
190.0 12.5 0.981 1. 417 
200.0 15.5 1.075 1.556 
210.0 19. 1 1.182 1. 711 
220.0 23.2 1.303 1. 888 
230.0 28.0 1. 442 2.091 
240.0 33.4 1.603 2.326 
250.0 39.7 1.794 2. 6-03 
260.0 46.9 2.023 2.935 
270.0 55.0 2. 302 3.341 
280.0 64. 1 2.651 3.847 
290.0 74.4 3.098 4.494 
300.0 85.8 3.689 5.349 

The Excess Enthalpy of NaCl(aq), Divided by RT. 

m•0.5 m•0.75 m•1.0 m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg mol/kg mol/kg mol/kg 

-0.304 -0.491 -0.669 -1.292 -1.789 -2.169 
-0.113 -0.237 -0.359 -0.798 -1.155 -1.429 
0.028 -0.052 -0.134 -0.442 -0.696 -0.888 
0.087 0.025 -0.041 -0.294 -0.505 -0.662 
0.142 0.096 0.045 -0.161 -0.333 -0.458 
0.242 0.224 0.198 0.077 -0.027 -0.096 
0.333 0.340 0.335 0.286 0.240 o_. 220 
0.420 0.448 0.463 0.478 0.484 0.506 
0.504 0.552 0.584 0.656 0.707 0.767 
0.588 0.655 0.704 0.830 0.925 1.020 
0.673 0.759 0.824 1.002 1.137 1.266 
o. 761 0.865 0.946 1.173 1. 347 1.508 
0.852 0.975 1.071 1. 348 1.559 1. 751 
0.948 1.090 1.201 1.527 1. 775 1.998 
1.049 1.210 1.338 1. 713 1.998 2.251 
1.157 1.338 1.483 1.908 2.231 2.514 
1. 273 1.475 1.637 2.115 2.476 2.789 
1.398 1.623 1. 804 2.335 2. 736 3.080 
1. 534 1.783 1.983 2. 572 3.014 3.390 
1.683 1. 958 2.179 2.828 3.313 3. 723 
1. 848 2. 151 2.394 3.108 3.638 4.082 
2.030 2.364 2.632 3.415 3.993 4.474 
2.235 2.602 2.897 3. 756 4.385 4.904 
2.466 2.872 3. 197 4.138 4.821 5.382 
2.731 3.180 3.538 4.570 5.313 5. 917 
3. 038 3.536 3.932 5.066 5.874 6.525 
3· 399 3.953 4.3,93 5.643 6.523 7.227 
3. 831 4.452 4.943 6. 326 7.289 8.049 
4.357 5.058 5. 611 7.152 8.210 9.034 
5.012 5.813 6.440 8.174 9.344 10.243 
5.850 6. 777 7.500 9.473 10.781 11.771 
6.956 8.048 8.894 11. 178 12.663 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. 777 
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 

m•6.0 

aol/kg 

-2.586 
-1.723 
-1.074 
-0.800 
-o. 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. 22 3 
15.348 

.., 

...... 
0 
0\ 
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Table A-13 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 
oc bars mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 200.0 0.010 -o.090 -0.264 -0.429 -0.586 
10.0 200.0 0.067 0.018 -0.090 -0.200 -0.308 
20.0 200.0 0.113 0.100 0.040 -0.031 -0.104 
25.0 200.0 0.133 0.135 0.095 0.040 -0.018 
30.0 200.0 0.152 0.169 0.146 0.106 0.060 
40.0 200.0 0.189 0.231 0.238 0.224 0.201 
50.0 200.0 0.225 0.288 0.323 o. 331 o. 328 
60.0 200.0 0.260 0.344 0.404 0.432 0.447 
70.0 200.0 0.296 0.400 0.482 0.529 0.560 
80.0 200.0 0.332 0.456 0.561 0.625 o. 671 
90.0 200.0 0.370 0.513 0.639 o. 721 0.782 

100.0 200.0 0.409 o. 572 o. 720 0.818 0.894 
110.0 200.0 0.449 0.633 0.804 0.919 1.009 
120.0 200.0 0.492 0.697 0.891 1. 023 1.128 
130.0 200.0 0.538 0.765 0.983 1.133 1.252 
140.0 200.0 0.587 0.838 1.080 1.248 1.383 
150.0 200.0 0.639 o. 915 1.183 1. 371 1.521 
160.0 200.0 0.695 0.997 1.294 1.502 1.669 
170.0 200.0 0.755 1.087 1.413 1.642 1.827 
180.0 200.0 0.821 1.184 1. 541 1.794 1.998 
190.0 200.0 0.893 1.289 1.682 1.960 2.184 
200.0 200.0 0.971 1.405 1. 836 2.141 2. 387 
210.0 200.0 1.059 1.533 2.006 2. 340 2.610 
220.0 200.0 1.156 1.677 2.195 2.562 2.859 
230.0 200.0 1.266 1.838 2.408 2.812 3. 137 
240.0 200.0 1.392 2.023 2.651 3.095 3. 452 
250.0 200.0 1. 539 2.237 2.932 3.422 3. 816 
260.0 200.0 1. 711 2.489 3. 261 3.805 4.240 
270.0 200.0 1.919 2. 792 3. 657 4.263 4.747 
280.0 200.0 2.176 3. 165 4.142 4.825 5. 367 
290.0 200.0 2.502 3.638 4.756 5. 533 6.147 
300.0 200.0 2.930 4.259 5.561 6.460 7.166 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

-1.130 -1.561 -1.887 
-0.696 -1.009 -1.248 
-0.377 -0.601 -o. no 
-0.243 -0.430 -0.568 
-0.122 -0.274 -0.383 

0.095 0.004 -0.055 
0.288 0.250 o. 236 
0.464 0.474 0.500 
o. 631 0.684 0.746 
0.792 0.884 0.979 
0.950 1.080 1.206 
1.108 1.274 1.429 
1.268 1.468 1.652 
1.432 1.667 1.878 
1.602 1. 871 2.110 
1.780 2.083 2.351 
1.967 2. 306 2.602 
2.165 2.541 2.866 
2.376 2. 791 3.147 
2. 603 3.059 3.447 
2.849 3. 347 3.768 
3. 116 3.660 4. 116 
3.408 4.001 4.495 
3. 731 4.376 4.910 
4.091 4.792 5,369 
4.496 5.258 5.882 
4.960 5.788 6.462 
5.498 6.400 7. 127 
6. 135 7.119 7.906 
6.908 7.987 a. 839 
7.873 9.064 9.992 
9.126 10.452 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 

~ 

m•6.0 

mol/kg 

-2.237 
-1.500 
-0.929 
-0.684 
-0.459 
-0.054 
o. 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 

I-' 
0 
-...J 



Table A-13 (cont'd). 

T p m•0.1 m•0.25 ... o.5 m•0.75 m•1. 0 
oc ban 11ol/ka mol/ka mol/ka mol/ka mol/ka 

o.o 400.0 0.015 -0.073 -0.226 -0.372 -0.509 
10.0 400.0 0.069 0.027 -0.067 -0.165 -0.260 
20.0 400.0 0.112 0.103 0.052 -0.011 -0.075 
25.0 400.0 0.131 0.137 0.102 0.055 0.004 
30.0 400.0 0.149 0.168 0.150 0.115 0.076 
40.0 400.0 0.184 0.226 o. 236 0.225 0.206 
50.0 400.0 0.218 0.280 o. 315 0.324 0.323 
60.0 400.0 0.251 0.332 0.390 0.417 0.433 
70.0 400.0 0.285 o. 384 0.463 0.508 0.538 
80.0 400.0 0.318 0.436 o. 536 0.596 0.641 
90.0 400.0 0.353 0.489 0.609 0.685 0.743 

100.0 400.0 0.389 0.544 0.684 o. 776 0.847 
uo.o 400.0 0.427 0.600 0.760 0.868 0.952 
120.0 400.0 0.466 0.659 0.840 0.964 1. 061 
130.0 400.0 0.508 o. 721 0.924 1.063 1. 17 5 
140.0 400.0 0.552 0.786 1.011 1.168 1. 293 
150.0 400.0 0.598 0.855 1.104 1.278 1.418 
160.0 400.0 0.647 0.928 1.202 1. 394 1. 550 
170.0 400.0 0.700 1.005 1.306 1.518 1.690 
180.0 400.0 o. 756 1. 089 1.418 1.651 1. 839 
190.0 400.0 0.816 1.178 1. 537 1.793 2.000 
200.0 400.0 0.881 1. 274 1.666 1. 945 2. 172 
210.0 400.0 0.952 1.379 1. 806 2.111 2. 359 
220.0 400.0 1.029 1.493 1.958 2.291 2.562 
230.0 400.0 1. 113 1.618 2. 125 2.488 2.784 
240.0 400.0 1.206 1.756 2.309 2.705 3.028 
250.0 400.0 1. 311 1.910 2.514 2.947 3. 300 
260.0 400.0 1.428 2.084 2. 745 3.220 3.605 
270.0 400.0 1.563 2.282 3.009 3.529 3.952 
280.0 400.0 1. 719 2. 513 3. 314 3.888 4.353 
290.0 400.0 1.905 2.785 3.674 4.309 4. 823 
300.0 400.0 2.129 3. 115 4.108 4.816 5.387 

. ' 

m•2.0 m•3.0 m•4.0 

mol/ka mol/ka mol/ka 

-0.983 -1.356 -1.637 
-0.601 -0.877 -1.086 
-0.316 -0.514 -0.663 
-0.195 -0.360 -0.481 
-0.085 -0.219 -0.315 
0.113 0.035 -0.015 
0.290 0.260 0.252 
0.453 0.467 0.495 
0.608 0.662 0.725 
0.757 0.846 0.940 
0.903 1.027 1.149 
1.048 1. 205 1.354 
1.196 1. 385 1. 559 
1.346 1. 567 1.767 
1.502 1. 754 1.980 
1. 663 1.948 2.199 
1. 833 2. 151 2.428 
2.011 2. 364 2.669 
2.201 2.589 2.923 
2.402 2.829 3. 193 
2.617 3.085 3.481 
2.849 3. 359 3.790 
3.099 3.655 4.122 
3.369 3.976 4.482 
3.665 4.325 4. 873 
3.990 4.707 5. 30-1 
4.349 5.129 5. 773 
4.751 5.599 6.296 
5.205 6.129 6.884 
5.726 6.732 7.551 
6. 333 7. 433 8. 322 
7.055 8.261 9.228 

m•5. 0 

mol/ka 

-1.830 
-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 

'. 

m•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 

' 

1-' 
0 
CXl 



'' 

Table A-13 (cont'd). 

T p ... o.1 m•0.25 m•0.5 m•0.75 m•1.0 
oc ban •ol/ks •ol/ks mol/ks mol/ks mol/ks 

o.o 600.0 0.020 -0.057 ·-0.192 -0.320 -0.439 
10.0 600.0 0.071 0.035 -0.047 -0.132 -0.216 
20.0 600.0 0.111 0.107 0.063 0.009 -o. 041 
25.0 600.0 O.llO 0.138 0.110 0.069 0.024 
30.0 600.0 0.147 0.167 0.154 0.125 0.090 
40.0 600.0 0.180 0.221 o. 234 0.226 0.210 
50.0 600.0 0.212 o. 272 0.308 0.318 0.319 
60.0 600.0 0.243 0.322 0.378 0.405 0.421 
70.0 600.0 0.274 0.370 0.446 0.488 0.518 
80.0 600.0 0.306 0.419 0.513 o. 571 0.613 
90.0 600.0 0.339 0.468 0.582 0.654 0.708 

100.0 600.0 o. 372 o. 519 0.651 0.738 0.804 
110.0 600.0 0.407 o. 571 o. 722 0.823 0.902 
120.0 600.0 0.444 0.625 0.796 0.911 1. 003 
130.0 600.0 0.482 0.682 0.872 1.003 1.107 
140.0 600.0 0.521 0.741 0.952 1.098 1. 215 
150.0 600.0 0.563 0.803 1.035 1. 198 1.328 
160.0 600.0 0.607 0.868 1.123 1. 303 1. 447 
170.0 600.0 0.653 0.937 1.216 1. 413 1. 573 
180.0 600.0 0.702 1.010 1. 314 1. 530 1.706 
190.0 600.0 0.754 1.087 1.418 1.655 1. 847 
200.0 600.0 0.809 1.169 1.529 1. 787 1.997 
210.0 600.0 0.868 1.257 1.647 1.928 2.157 
220.0 600.0 0.930 1.350 1. 774 2.079 2.329 
230.0 600.0 0.997 1.450 1.909 2.241 2.514 
240.0 600.0 1.069 1.558 2.056 2.417 2. 711 
250.0 600.0 1.147 1.675 2.215 2.607 2.929 
260.0 600.0 1.232 1. 803 2. 388 2.814 3.166 
270.0 600.0 1. 325 1. 943 2.579 3.04] 3.426 
280.0 600.0 1.429 2.099 2.791 3.297 3. 716 
290.0 600.0 1.545 2.274 3.029 3.583 4.041 
300.0 600.0 1.677 2.473 3.300 3.908 4.412 

m•2.0 ••3.0 m•4.0 

mol/ks mol/ks mol/ks 

-0.851 -1.175 -1.420 
-0.515 -0.757 -0.942 
-0.260 -0.435 -0.566 
-0.151 -0.296 -0.403 
-o.o5o -0.168 -0.252 
0.132 0.064 0.022 
0.294 o. 271 0.268 
0.445 0.461 0.492 
0.587 0.641 o. 705 
0.724 0.812 0.903 
0.859 0.978 1. 096 
0.994 1.143 1. 286 
1.130 1.309 1. 475 
1.269 1. 477 1. 667 
1.413 1. 649 1.862 
1.561 1.828 2.064 
1. 716 2.014 2.274 
1. 878 2.208 2.495 
2.050 2.414 2.727 
2.231 2. 631 2.972 
2.423 2.862 3. 234 
2.629 3.108 3. 513 
2.848 3. 371 3.811 
3.083 3.654 4.133 
3.336 3.959 4.479 
].610 4.289 4.855 
3.907 4.648 5.264 
4.233 5.041 5. 711 
4.591 5.474 6.205 
4.989 5.955 6.754 
5.438 6.496 7. 371 
5.949 7.113 8.074 

' . 

m•5.0 

mol/ks 

-1.590 
-1.070 
-0.652 
-0.468 
-0.298 
0.012 
0.291 
0.545 
o. 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•6.0 

mol/kg 

-1.687 
-1.141 
-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 

t-' 
0 
1.0 



Table A-13 (cont'd). 

T p m•0.1 ••0.25 m•0.5 m•0.75 m•1.0 
oc bar a mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 800.0 0.025 -0.042 -0.160 -0.272 -0.376 
10.0 800.0 0.073 0.044 -0.028 -0.102 -0.175 
20.0 800.0 0.111 0.110 0.074 0.027 -0.022 
25.0 soo.o 0.128 o. 139 0.117 0.083 0.044 
30.0 soo.o 0.145 0.167 0.158 0.134 0.105 
40.0 800.0 0.176 0.218 0.233 0.228 0.216 
50.0 800.0 0.206 0.266 0.302 0.314 o. 316 
60.0 soo.o 0.236 o. 312 0.367 o. 394 0.410 
70.0 soo.o 0.265 0.357 0.430 0.471 0.500 
so.o soo.o 0.295 0.403 0.493 0.549 0.589 
90.0 800.0 o. 326 0.449 0.557 0.626 0.677 

100.0 soo.o o. 357 0.497 0.622 0.704 0.767 
110.0 soo.o o. 390 0.545 0.688 0.783 0.858 
120.0 800.0 0.424 0.596 0.756 0.865 0.951 
130.0 800.0 0.459 0.648 0.827 0.950 1. 047 
140.0 soo.o 0.495 0.702 0.900 1. 037 1. 147 
150.0 soo.o 0.533 0.759 o. 977 1.129 1. 251 
160.0 800.0 0.573 0.818 1.056 1.224 1. 360 
170.0 800.0 0.614 0.880 1.140 1. 324 1. 474 
180.0 800.0 0.657 0.944 1.228 1.430 1. 594 
190.0 800.0 0.703 1.012 1.320 1.540 1. 720 
200.0 800.0 0.750 1. 083 1.417 1.657 1. 853 
210.0 soo.o 0.800 1.158 1.519 1.780 1. 994 
220.0 800.0 0.852 1.237 1.627 1. 911 2.144 
230.0 soo.o 0.907 1.320 1.742 2.049 2.302 
240.0 800.0 0.965 1.408 1.863 2.196 2.472 
250.0 800.0 1.026 1. 501 1.992 2.353 2.652 
260.0 800.0 1.090 1.600 2.129 2.521 2.847 
270.0 800•0 1.158 1.705 2. 277 2. 702 3.-057 
280.0 800.0 1. 231 1.819 2.436 2.898 3. 286 
290.0 800.0 1.110 1. 941 2. 611 3.114 ].537 
JOO.O soo.o 1.395 2.075 2.803 ]. 353 3.818 

l I 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

-0.734 -1.015 -1.232 
-0.437 -0.651 -0.816 
-0.208 -0.362 -0.480 
-0.109 -0.237 -0.131 
-0.017 -0.120 -0.194 
0.150 0.092 0.058 
0.299 0.283 0.284 
0.438 0.458 0.491 
0.568 0.622 0.687 
0.695 0.781 0.871 
0.821 0.936 1.050 
0.947 1.089 1.226 
1.073 1.243 1.402 
1.202 1.399 1.579 
1.3]5 1.559 1.760 
1.472 1.724 1.947 
1.615 1. 895 2.141 
1.764 2.075 2.344 
1.921 2.264 2.558 
2.087 2.463 2.784 
2.261 2.674 3.024 
2.446 2.898 3.279 
2.643 3. 137 3. 553 
2.853 3. 393 3.845 
3.076 3. 667 4.161 
].]16 ].962 4.501 
l. 574 4.281 4.870 
].854 4.628 5. 273 
4.158 5.007 5. 715 
4.492 5.427 6.207 
4.864 5.895 6. 758 
5.282 6.428 7.387 

m•5.0 

mol/kg 

-1. 387 
-0.933 
-0.558 
-0.390 
-0.234 

0.052 
0.310 
o. 546 
o. 770 
0.976 
1.175 
1. 370 
1.563 
1.757 
1.955 
2.159 
2. 370 
2.591 
2.825 
].072 
3. 334 
3. 615 
l. 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 
I. 940 
2.150 
2.366 
2.591 
2.825 
3.073 
3. 336 
3.616 
3.916 
4.238 
4.585 
4. 961 
5.369 
5.814 
6.303 
6o844 
7.447 
8.129 
a. 911 

~ 

I-' 
I-' 
0 



'' 

Table A-13 (cont•d). 

T p 11•0.1 -o.25 11•0.5 11•0.75 -1-0 
oc ban aol/ka aol/ka aol/q aol/ka aol/ka 

o.o 1000.0 0.030 -0.028 -0.131 -0.228 -0.319 
10.0 1000.0 0.075 0.052 -0.009 -0.074 -0.137 
20.0 1000.0 0.111 0.114 0.084 0.045 0.003 
25.0 1000.0 0.127 0.141 0.125 0.096 0.063 
30.0 1000.0 0.143 0.167 0.163 0.144 0.119 
40.0 1000.0 0.173 0.215 0.233 0.231 0.222 
50.0 1000.0 0.201 0.260 0.297 o. 311 0.315 
60.0 1000.0 0.229 o. 304 0.358 o. 385 0.402 
70.0 1000.0 0.257 o. 346 0.416 0.456 0.484 
80.0 1000.0 0.285 0.389 0.476 0.529 0.567 
90.0 1000.0 0.314 0.433 o. 536 0.601 0.651 

100.0 1000.0 o. 344 0.477 0.597 0.674 o. 734 
uo.o 1000.0 0.375 0.523 0.659 0.749 0.820 
120.0 1000.0 0.406 0.570 o. 722 0.825 0.907 
130.0 1000.0 0.439 0.618 0.788 0.904 0.997 
140.0 1000.0 0.472 0.669 0.856 0.986 1.089 
150.0 1000.0 0.507 o. 721 0.926 1.070 1.186 
160.0 1000.0 0.543 0.775 1.000 1.158 1. 286 
170.0 1000.0 o. 581 0.831 1. 076 1.250 1. 391 
180.0 1000.0 0.620 0.889 1.156 1.346 1.501 
190.0 1000.0 0.660 0.950 1.239 1.446 1. 615 
200.0 1000.0 0.702 1. Oll 1. 325 1. 551 1. 736 
210.0 1000.0 0.745 1. 078 1.416 1.661 1. 862 
220.0 1000.0 0.790 1.147 1. 510 1. 776 1.995 
230.0 1000.0 0.836 1. 217 1. 609 1.897 2.136 
240.0 1000.0 0.883 1.291 1. 7ll 2.024 2.284 
250.0 1000.0 0.933 1.368 1.821 2.159 2.441 
260.0 1000.0 0.984 1.448 1. 935 2. 301 ~.608 
270.0 1000.0 1.036 1. 531 2.056 2.452 2. 787 
280.0 1000.0 1.091 1. 619 2.185 2.615 2.980 
290.0 1000.0 1.148 1. 711 2. 322 2.791 3.191 
300.0 1000.0 1.207 1. 810 2. 472 2.984 ·3. 424 

••2.0 11•3.0 m•4.0 

mol/ka aol/ka mol/ka 

-0.629 -0.876 -1.071' 
-0.366 -0.555 -0.705 
-0.159 -0.296 -0.401 
-0.069 -0.181 -0.266 

0.015 -0.075 -0.139 
0.168 0.120 0.092 
0.306 0.295 0.301 
0.433 0.457 0.493 
0.552 0.607 0.672 
0.671 o. 755 0.845 
0.789 0.900 1.012 
0.906 1.043 1.177 
1.025 1.187 1. 341 
1.146 1.333 1.507 
1.270 1.483 1. 676 
1. 398 1. 637 1. 851 
1.531 1. 797 2.032 
1.669 1. 964 2.221 
1. 815 2.140 2.420 
1.967 2.325 2.630 
2.128 2.520 2.853 
2.298 2.728 3.090 
2.478 2.948 3. 343 
2.668 3.183 3.614 
2.871 3.435 3.905 
3.087 3.705 4.220 
3. 319 3.997 4.562 
3.569 4. 314 4.936 
3.840 4.662 5. 347 
4. 137 5.046 5.806 
4.468 5.478 6.325 
4.843 5.973 6.924 

11•5.0 

11ol/ka 

-1.219 
-0.816 
-0.474 
-0.320 
-0.176 
0.089 
0.329 
0.548 
o. 756 
0.949 
1. 135 
1. 317 
1.498 
1. 679 
1.864 
2.053 
2.250 
2.456 
2.673 
2.902 
3.146 
3.406 
3.685 
3.985 
4. 309 
4.661 
5.044 
5.464 
5.930 
6.452 
7.046 
7. 734 

.. 

••6.0 

11ol/ka 

-1.320 
-0.888 
-0.513 
-0.343 
-0~182 
0.114 
0.382 
0.627 
0.862 
1.07] 
1.275 
1.471 
1.664 
1.857 
2.052 
2.253 
2.461 
2.679 
2.908 
3. 151 
3.411 
3.689 
3.988 
4.310 
4.660 
5.040 
5. 457 
5.916 
6.427 
7.002 
7.658 
8.423 

1-' 
1-' 
1-' 



Table A-14. 

T p .-0.1 m•0.25 
oc bars mol/kg mol/kg 

o.o 1.0 1. 93 3.69 
10.0 1.0 1.57 2.a1 
20.0 1.0 1. 42 2.43 
25.0 1.0 1.39 2.33 
30.0 1.0 1.3a 2.27 
40.0 1.0 1.40 2.22 
50.0 1.0 1.45 2.26 
60.0 1.0 1.52 2. 34 
70.0 1. 0 1.62 2.46 
ao.o 1. 0 1.74 2.62 
90.0 1.0 1. a9 2.a1 

100.0 1.0 2.05 3.04 
110.0 1. 4 2. 24 3. 31 
120.0 2.0 2.45 3.61 
130.0 2.7 2.69 3.96 
140.0 3.6 2.97 4.36 
150.0 4.a 3.29 4.a2 
160.0 6.2 3.66 5.36 
170.0 7.9 4.09 5.9a 
1ao.o 10.0 4.59 6. 71 
190.0 12.5 5.19 7.59 
200.0 15.5 5.91 a.63 
210.0 19. 1 6.79 9.91 
220.0 23.2 7.a9 11.49 
230.0 2a.o 9.26 13.47 
240.0 33.4 11.02 16.02 
250.0 39.7 13.32 19.35 
260.0 46.9 16.40 23.79 
270.0 55.0 20.63 29.90 
2ao.o 64.1 26.59 Ja.51 
290.0 74.4 35.28 51.06 
300.0 a5.8 48.42 70.06 

The Excess Heat Capacity of NaCl(aq) 0 Divided by R. 

m•0.5 m•0.75 m-1.0 m•2.0 m•3. 0 m•4.0 

mol/kg mol/kg mol/kg mol/kg mol/kg mol/kg 

5.99 7.92 9.63 15.12 19.19 22-la 
4.42 5.76 6.94 10.a1 13.79 16.12 
3.69 4. 73 5.66 a. 11 11.12 13.07 
3.4a 4.44 5. 2a 8.07 10.29 12. 11 
). 35 4.23 5.01 7.60 9.67 11.3a 
3. 21 4.00 4.70 7.01 a.a6 10.42 
3.19 3.94 4.59 6.72 a.44 9.a9 
3.26 3.9a 4.61 6.65 a.2a 9.66 
3.39 4.11 4.73 6. 72 a.31 9.65 
3.57 4.31 4.93 6.91 a.4a 9.ao 
3. a1 4.56 5.20 7. 21 a.79 10.11 
4.10 4.aa 5.55 7.61 9.21 10.54 
4.43 5. 27 5.96 a. 11 9. 75 11.11 
4.a2 5. 71 6.45 a.70 10.41 11. a2 
5.27 6.23 7.02 9.41 11.19 12.66 
5.79 6.a3 7.6a 10.22 12.11 13.65 
6.39 7.52 a.44 ll. 1a 13.19 14.a1 
}.Oa a.32 9.33 12. 2a 14.43 16.15 
7.a9 9.26 10.36 13.57 15.aa 17.71 
a.a5 10.36 u. 57 15.0a 17.57 19.53 
9.9a ll.66 13.01 16.a5 19.55 21.67 

11.33 13.22 14.73 1a.9a 21.92 24.19 
12.99 15.13 16. a1 21.54 24.76 27.22 
15.03 17.47 19.39 24.69 2a.23 30.91 
17.59 20.41 22.61 2a.61 32.55 35.4a 
20.a7 24.17 26.73 33.61 3a.03 41.26 
25.16 29.0a n.11 40.11 45.14 4a.75 
30.a9 35.65 39.2a 4a.79 54.62 5a.70 
3a.74 44.65 49.13 60.67 67.60 72.34 
49.a4 57. 35 63.02 77.47 a5.95 91.63 
66.02 75.89 83.31 102.02 112. a2 119.91 
90.52 103.99 114.09 139.36 153. 77 163.11 

m•5.0 m•6.0 

mol/kg mol/kg 

24.23 25.39 
17.a7 19.0a 
14.62 15.a1 
13.59 14.76 
12.aO 13.95 
u. 74 12.a3 
11.13 12.17 
10.a3 ll. a3 
10.ao 11.ao 
10.94 11.92 
11.24 12.21 
11.6a 12.66 
12.27 13.26 
13.00 14.02 
13.a9 14.94 
14.94 16.03 
16.16 17.31 
17.5a 1a.79 
19.23 20.51 
21.15 22.50 
23.39 24.a2 
26.04 27.56 
29.20 30.a2 
33.03 34.75 
37.77 39.59 
43.74 45.69 
51.46 53.54 
61.71 63.97 
75.75 7a.24 
95.61 98.44 

124.78 128. 15 
169.43 173.72 

,.. ~ 

...... 

...... 
N 



. ' 

T p m•0.1 m•0.25 m•0.5 

oc ban mol/kg mol/kg mol/kg 

o.o 200.0 1.82 3. 41 5.46 
10.0 200.0 1o48 2.62 4.06 
20.0 200.0 1. 35 2.28 3.42 
25.0 200.0 1. 32 2.19 3.24 
30.0 200.0 1.31 2.13 3.12 
40.0 200.0 1. 32 2.09 3.00 
50.0 200.0 1. 37 2.12 2.98 
60.0 200.0 1.44 2.19 3.04 
70.0 200.0 1.52 2.30 3.16 
80.0 200.0 1.63 2.44 3.33 
90.0 200.0 1. 75 2.61 3.53 

100.0 200.0 1.90 2.81 3.78 
110.0 200.0 2.06 3.04 4.07 
120.0 200.0 2.24 3. 30 4.40 
130.0 200.0 2.44 3.59 4.78 
140.0 200.0 2.66 3.92 5. 21 
150.0 200.0 2.92 4.29 5.70 
160.0 200.0 3.21 4. 72 6. 26 
170.0 200.0 ).54 5.20 6.89 
180.0 200.0 3.92 5.76 7.63 
190.0 200.0 4. 37 6.41 8.48 
200.0 200.0 4.89 7.17 9.47 
210.0 200.0 5.51 8.07 10.66 
220.0 200.0 6.26 9.17 12.08 
230.0 200.0 7.18 10.51 13.82 
240.0 200.0 8.34 12.18 16.00 
250.0 200.0 9.82 14.33 18.78 
260.0 200.0 11.76 ·17. 14 22.42 
270.0 200.0 14.38 20.94 27.31 
280.0 200.0 18.04 26.23 34. 12 
290.0 200.0 23.34 33.88 43.98 
300.0 200.0 31.37 45.4 7 58.90 

Table A-14 (cont'd). 

m•0.75 m•1. 0 m•2.0 

mol/kg mol/kg mol/kg 

7.14 8.60 13.20 
5.25 6.28 9.62 
4. 36 5.18 7. 87 
4.10 4.86 7.33 
3.92 4.63 6.94 
3.72 4.36 6.45 
3. 67 4.27 6.22 
3. 71 4.29 6.16 
3.83 4.40 6.23 
4.00 4.58 6.41 
4.23 4.82 6.68 
4.51 5.12 7.03 
4.84 5.48 7.46 
5.22 5.90 7.98 
5.66 6.38 8.59 
6.16 6.94 9.29 
6.73 7.57 10.10 
7.37 8.29 11.02 
8.12 9.11 12.08 
8.97 10.06 13.29 
9.96 11. 16 14.68 

11.12 12.44 16. 31 
12.49 13.96 18.22 
14.14 15.78 20.50 
16.15 18.01 23.26 
18.66 20.77 26.67 
21.86 24.28 30.98 
26.03 28.86 36.56 
)1.65 35.01 44.02 
39.45 43.55 54.34 
50.73 55.88 69.22 
67.81 74.56 91.74 

m•3.0 m•4.0 

mol/kg mol/kg 

16.51 18.89 
12.15 14.10 
9.97 11.68 
9.30 10.92 
8.79 10.34 
8.14 9.56 
7.80 9.14 
7. 67 8.95 
7.69 8.94 
7.85 9.08 
8.13 9.34 
8.51 9.74 
8.99 10.24 
9.57 10.87 

10.26 11.61 
11.06 12.49 
11.98 13.50 
13.03 14.66 
14.24 15.98 
15.63 17.50 
17.23 19.25 
19.08 21.27 
21.24 23.62 
23.81 26.39 
26.90 29.72 
30.70 )). 77 
35.46 38.84 
41.61 45.34 
49.78 53.94 
61.05 65.78 
77.27 82.78 

101.81 108.51 

m•5.0 

mol/kg 

20.44 
15.56 
13.05 
12.24 
11.62 
10.78 
10.29 
10.06 
10.01 
10.13 
10.39 
10.78 
11.31 
11.96 
12.75 
13.68 
14. 76 
16.00 
17.42 
19.05 
20.92 
23.07 
25.56 
28.49 
31.99 
36.23 
41.50 
48.23 
57.10 
69.27 
86.73 

113. 14 

m•6.0 

mol/kg 

21.24 
16.57 
14.11 
13.30 
12.68 
11.81 
11.29 
11.02 
10.94 
11.03 
11.28 
11.68 
12.21 
12.89 
13.71 
14.69 
15.82 
17.13 
18.63 
20.34 
22.30 
24.56 
27.17 
30.22 
33.85 
38.22 
43.63 
50.51 
59.54 
71.89 
89.57 

116.33 

..... ..... 
LV 



Table A-14 (cont'd). 

T p m•0.1 m•0.25 m•0.5 m•0.75 m•1.0 

oc bats mol/kg aol/kg mol/kg mol/kg mol/kg 

o.o 400.0 1. 72 3.16 4.97 6.43 7.68 
10.0 400.0 1.40 2.45 3.74 4.78 5.69 
20.0 400.0 1.28 2.13 3. 17 4.01 4.75 
25.0 400.0 1. 25 2.05 3.02 3.79 4.47 
30.0 400.0 1.24 2.00 2.91 ].64 4.27 
40.0 400.0 1.25 1. 97 2.80 ].47 4.05 
50.0 400.0 1.29 2.00 2.79 ].42 ].97 
60.0 400.0 1. 36 2.06 2. 85 3.46 3.99 
70.0 400.0 1.44 2.16 2.96 ].57 4.09 
ao.o 400.0 1. 53 2.29 3.10 3.73 4.26 
90.0 400.0 1. 64 2.44 3.29 3.93 4.48 

100.0 400.0 1o 76 2.61 3. 51 4.18 4.74 
110.0 400.0 1.90 2.81 3.76 4.47 5.06 
120.0 400.0 2.05 3.03 4.04 4.80 5.42 
130.0 400.0 2.22 3.27 4.37 5.17 5.84 
140.0 400.0 2. 41 3. 55 4.73 5. 59 6. 31 
150.0 400.0 2.62 3.85 5.13 6.07 6.84 
160.0 400.0 2.85 4.19 5.58 6.59 7.43 
170.0 400.0 3.10 4.57 6.08 7.19 8.10 
180.0 400.0 3.39 4.99 6.65 7.85 8.85 
190.0 400.0 3.11 5.47 7.29 8.61 9.69 
200.0 400.0 4.08 6.02 8.01 9.46 10.65 
210.0 400.0 4.50 6.64 8.84 10.44 llo 75 
220.0 400.0 4.99 7.36 9.80 u. 57 13.01 
230.0 400.0 5.57 8.21 10.93 12.89 14.49 
240.0 400.0 6.25 9.22 12.26 14.45 16.24 
250.0 400.0 7.09 10.45 13.88 16.34 18.34 
260.0 400.0 8.12 11.96 15.86 18.65 20.91 
270.0 400.0 9.42 13.86 18. 36 21.56 24. 13 
280.0 400.0 ll.10 16.32 21.5 7 25.28 28.25 
290.0 400.0 13.33 19.58 25.82 30.20 33.67 
300.0 400.0 16.40 24.04 31.62 36.89 41.04 

m•2.0 m•3.0 

mol/kg mol/kg 

11.50 14. 17 
8.56 10.70 
7.11 a. 96 
6.67 8.42 
6.35 8.01 
5.94 7.48 
5.75 7.20 
5.11 1. 10 
5.78 7.13 
5.94 7.28 
6.19 7.53 
6.50 7. 87 
6.89 8.30 
7.35 8.82 
7.89 9.43 
8.49 10.ll 
9.19 10.94 
9.97 11.85 

10.84 12.88 
11.83 14.04 
12.95 15. 35 
14.21 16.83 
15.65 18.52 
17.31 20.45 
19.23 22.68 
21.49 25.29 
24.18 28.39 
27.46 32.13 
31. 53 36. 74 
36.69 42.55 
43.45 50.11 
52.55 60.23 

m•4.0 m•5.0 

mol/kg mol/kg 

16.04 17.22 
12.35 13.59 
10.47 11.69 
9.87 11o 07 
9.41 10.59 
8.79 9.93 
8.45 9.54 
8.30 9.35 
8.28 9.27 
8.40 9.38 
8.65 9.61 
9.00 9.96 
9.45 10.43 

10.01 11.02 
10.68 11.72 
11.46 12.56 
12.35 13.52 
13.36 14.62 
14. 51 15.86 
15.81 17. 28' 
17. 28 18.87 
18.94 20.67 
20.82 22.11 
22.96 25.04 
25.44 27.11 
28.32 30.81 
31.72 34.44 
35.80 38.79 
40.80 44.08 
47.07 50.68 
55.16 59.14 
65.93 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 
u. 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 
46.71 
53.60 
62.31 
73.77 

...... 

...... 
~ 
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Table A-14 (cont'd). 

T p m•O.l m•0.25 m•0.5 m•0.75 m•l.O 

oc bara mol/kg 1101/kg mol/kg mol/kg mol/kg 

o.o 600.0 1.62 2.93 4.53 5.79 6.86 
10.0 600.0 1.33 2.29 3.45 4.37 5.16 
20.0 600.0 1. 21 2.01 2.95 3. 71 4.36 
25.0 600.0 1.19 •• 93 2.81 3. 51 4.12 
30.0 600.0 1. 18 1. 89 2. 72 3. 38 3.95 
40.0 600.0 1.19 1. 86 2. 63 3. 24 3. 76 
50.0 600.0 1.23 1. 88 2.62 3.20 3.70 
60.0 600.0 1.28 1. 94 2.67 3. 23 3.72 
70.0 600.0 1. 36 2.04 2. 77 3. 34 3.82 
80.0 600.0 1.44 2.15 2.91 3.48 3.97 
90.0 600.0 1.54 2. 28 3.07 3.67 4.17 

100.0 600.0 1.65 2.44 3. 27 3.89 4. 41 
110.0 600.0 1. 77 2.61 3.49 4. 15 4.69 
120.0 600.0 1. 90 2.80 3.74 4.44 5.02 
130.0 600.0 2.05 3.01 4.02 4.76 5.38 
140.0 600.0 2.20 3.24 4.32 5.12 5.79 
150.0 600.0 2. 37 3.50 4.66 5.53 6.24 
160.0 600.0 2.56 3. 77 5.04 5.97 6.74 
170.0 600.0 2.76 4.07 5.44 6.46 7.30 
180.0 600.0 2.98 4.41 5.89 6.99 7.91 
190.0 600.0 3.22 4. 77 6.39 7.59 8.58 
200.0 600.0 3.49 5.17 6.94 8.24 9.33 
210.0 600.0 3. 79 5.62 7.55 8.98 10.17 
220.0 600.0 4.12 6.12 8.23 9.79 11. 10 
230.0 600.0 4.49 6.68 9.00 10.72 12.16 
240.0 600.0 4.91 7.32 9.87 11.77 13. 36 
250.0 600.0 5.40 8.06 10.88 12.99 14.75 
260.0 600.0 5.97 8.92 12.06 14.41 16.37 
270.0 600.0 6.65 9.95 13.47 16.10 18.30 
280.0 600.0 7.47 11.20 15.18 18.16 20.64 
290.0 600.0 8.50 12.75 17.30 20.70 23.54 
300.0 600.0 9.79 14.72 19.99 23.93 27.23 

m•2.0 m•3.0 

mol/kg mol/kg 

10.01 12.16 
7.62 9.45 
6.45 8.08 
6.09 7.65 
5.82 7.32 
5.48 6.89 
5.33 6.66 
5.29 6.57 
5.37 6.61 
5.53 6.76 
5.75 6.99 
6.04 7.30 
6.39 7.69 
6.81 8.16 
7.28 8.71 
7.82 9.34 
8.42 10.06 
9.10 10.86 
9.85 11.76 

10.69 12.77 . 
11.62 13.90 
12.65 15. 15 
13.81 16.55 
15.11 18.12 
16.57 19.90 
18.24 21.93 
20.16 24.26 
22.40 26.98 
25.07 30.21 
28.30 34. 11 
32.29 38.93 
37.37 45.05 

m•4.0 

mol/kg 

13.64 
10.87 
9.42 
8.96 
8.60 
8.10 
7.82 
7.70 
7.68 
7.80 
8.02 
8.34 
8. 75 
9.26 
9.86 

10.56 
11.37 
12.27 
13.30 
14.45 
15.73 
17. 16 
18.77 
20.58 
22.62 
24.94 
27.61 
30.73 
34.42 
38.87 
44.35 
51. 31 

' . 

m•5.0 

mol/kg 

14.58 
11.96 
10.55 
10.07 
9.70 
9.18 
8.86 
8.70 
8.61 
8.70 
8.91 
9.22 
9.64 

10.17 
10.81 
11.57 
12.44 
13.43 
14.55 
15.82 
17.23 
18.82 
20.60 
22.61 
24.87 
27.45 
30.42 
33.86 
37.94 
42.85 
48.89 
56.53 

m•6.0 

mol/kg 

15.02 
12.75 
11.47 
11.02 
10.66 
10.13 
9.80 
9.62 
9.44 
9.49 
9.67 
9.97 

10.39 
10.93 
11.60 
12.39 
13.31 
14.37 
15.57 
16.93 
18.46 
20.19 
22.12 
24.29 
26.75 
29.55 
32.76 
36.49 
40.90 
46.19 
52.69 
60.89 

....... 

....... 
VI 



Table A.-14 (cont 'd). 

T p m•O.l m•0.25 m•0.5 m•0.75 m•l.O 

oc bar a mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 800.0 1. 52 2. 72 4.14 5.24 6.14 
10.0 800.0 1.26 2.14 3.19 4.00 4.70 
20.0 800.0 1.15 1.89 2.75 3.43 4.01 
25.0 800.0 lol] 1. 82 2.63 J. 26 3. 81 
]0.0 800.0 1.12 1.78 2.55 3.15 J. 67 
40.0 800.0 lolJ 1. 76 2.47 3.02 3. 50 
50.0 800.0 1.17 1.78 2.46 2.99 ].45 
60.0 800.0 1. 22 1. 83 2. 50 ]. 02 3.46 
70.0 800.0 1.29 1.92 2.61 3.13 ].58 
80.0 800.0 1.37 2.03 2. 73 J. 27 3. 72 
90.0 800.0 1.45 2.15 2.89 ].44 ].91 

100.0 800.0 1.55 2.29 ].06 3.64 4.13 
110.0 800.0 1.66 2.44 3.26 3.87 4.38 
120.0 800.0 1. 77 2.61 3.48 4.13 4.67 
130.0 800.0 1. 90 2. 79 ]. 72 4.42 4.99 
140.0 800.0 2.03 2.99 3.99 4. 73 5. 35 
150.0 800.0 2.17 ].20 4.28 5.08 5.75 
160.0 800.0 2.33 ].43 4.60 5.46 6.18 
170.0 800.0 2.49 3.68 4.94 5.87 6. 65 
180.0 800.0 2.66 3.95 5.30 6.32 7.17 
190.0 800.0 2.85 4.23 5.70 6.80 7. 73 
200.0 800.0 3.05 4.54 6.13 7. 33 8.34 
210.0 800.0 3.26 4.87 6.59 7.90 9.00 
220.0 800.0 3.49 5.23 7.10 8.53 9.73 
230.0 800.0 3.74 5.61 7.66 9.22 10.54 
240.0 800.0 4.00 6.04 8.27 9.98 u. 44 
250.0 800.0 4.30 6. 51 8.95 10.84 12.45 
260.0 800.0 4.63 7.04 9. 72 11.81 13.60 
270.0 800.0 5.00 7.64 10.60 12.93 14.94 
280.0 800.0 5.42 8. 33 11.64 14.25 16.52 
290.0 soo.o 5.91 9.15 12.88 15.85 18.45 
300.0 800.0 6.50 10.15 14.41 17.85 20.87 

m•2.0 m-J.o m•4.0 

mol/kg mol/kg mol/kg 

8.74 10.48 11.68 
6.82 8.39 9.64 
5.86 7.32 8.54 
5.57 6.97 8.18 
5.35 6. 71 7.89 
5. 07 6. 36 7. 49 
4.94 6.17 7.26 
4.90 6.09 7.14 
5.01 6.16 7.15 
5.16 6.30 7. 27 

.5.37 6.52 7.48 
5.64 6.81 7. 77 
5.96 7.17 8.15 
6. 34 7.60 8.62 
6. 71 8.10 9.17 
7.25 8.67 9.80 
7.79 9.32 10.53 
8.39 10.04 ll. 36 
9.05 10.85 12.29 
9.78 ll. 75 13.33 

10.59 12.75 14.48 
llo 47 13.85 15.77 
12.44 15.07 17.21 
13.52 16.43 18.81 
14.72 17.96 20.62 
16.07 19.69 22.67 
17.61 21.65 25.02 
19.37 23.94 27.75 
21.45 26.63 30.98 
23.93 29.88 34.91 
27.00 33.92 39.79 
30.91 39.10 46.09 

m•5. 0 m•6.0 

mol/kg mol/kg 

12.47 12.91 
10.64 11.42 
9.60 10.51 
9.24 10.18 
8.95 9.90 
8.52 9.47 
8.26 9.18 
8.11 9.01 
8.04 8.83 
8.12 8.86 
8.30 9.01 
8.59 9.27 
8.97 9.64 
9.45 10.13 

10.03 10.73 
10.72 11.45 
ll. 51 12.29 
12.42 13.26 
13.45 14.37 
14.60 15.62 
15.89 17.02 
17.34 18.61 
18.96 20.38 
20.78 22.38 
22.83 24.65 
25.16 27.22 
27.84 30.20 
30.97 33.67 
34.68 37.79 
39.19 42.81 
44.82 49.09 
52.09 57. 21 

t. • 

...... 

...... 
0'1 



. ' 

Table A-14 (cont'd). 

T p m•O.l m•0.25 m•O. 5 m•0.75 m•l. 0 

oc bare mol/kg mol/kg mol/kg mol/kg mol/kg 

o.o 1000.0 1. 44 2. 53 3.80 4. 75 5. 51 
10.0 1000.0 1.19 2.01 2.95 3.68 4.29 
20.0 1000.0 1.10 1. 78 2. 57 3.18 3. 70 
25.0 1000.0 1.08 1. 72 2.46 3.04 3.53 
30.0 1000.0 1. 07 1.69 2.39 2.94 3.41 
40.0 1000.0 1. 08 1. 6 7 2. 32 2.83 3. 27 
50.0 1000.0 loll 1.68 2.31 2.80 3.22 
60.0 1000.0 1.16 1. 73 2. 35 2.82 3.23 
70.0 1000.0 1. 23 1.82 2.46 2.95 3.37 
80.0 1000.0 1.30 1. 92 2.58 3.08 3. 51 
90.0 1000.0 1.38 2.03 2. 72 3.24 3.68 

100.0 1000.0 1.47 2.16 2.88 3. 43 3.88 
110.0 1000.0 1.56 2.30 3.06 3.64 4.12 
120.0 1000.0 1.66 2.45 3.26 3.87 4.38 
130.0 1000.0 1. 77 2.61 3.48 4.13 4.67 
140.0 1000.0 1. 89 2. 78 3. 72 4.41 5.00 
150.0 1000.0 2.01 2.96 3.97 4.72 5.35 
160.0 1000.0 2.14 3.16 4.24 5. 05 5. 7) 

170.0 1000.0 2.27 3. 37 4.53 5.40 6.14 
180.0 1000.0 2. 41 3.58 4.84 5.78 6.58 
190.0 1000.0 2.56 3.81 5.16 6.19 7.06 
200.0 1000.0 2. 71 4.05 5. 51 6.63 7. 57 
210.0 1000.0 2. 87 4.31 5.88 7.09 8.13 
220.0 1000.0 3.03 4. 57 6.28 7.60 8.73 
230.0 1000.0 3.20 4.85 6.70 8. 14 9.39 
240.0 1000.0 3. 37 5.15 7.15 8. 73 10.11 
250.0 1000.0 ).55 5.46 7.65 9.39 10.91 
260.0 1000.0 3.74 5.80 8.19 10.12 11.81 
270.0 1000.0 3.95 6. 18 8.81 10.96 12.86 
280.0 1000.0 4. 17 6.60 9.52 11.94 14. ll 
290.0 1000.0 4. 41 7. 08 10. 38 13. 15 15.65 
300.0 1000.0 4.69 7.68 ll.46 14.69 17.63 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

7.67 9.10 10.13 
6 •. 13 7.51 8.65 
5. 35 6.67 7. 81 
5.ll 6.39 7.53 
4.93 6.18 7.29 
4.69 5.88 6.96 
4.58 5. 71 6.75 
4.54 5.64 6.63 
4.70 5. 77 6. 72 
4.85 5.92 6.83 
5.05 6.13 7.03 
5.30 6.40 7.30 
5.60 6.73 7.65 
5.95 7.13 8.08 
6.34 7.59 8.59 
6.78 8.12 9.18 
7.28 8.72 9.85 
7. 82 9.38 10.62 
8.41 10.12 ll. 47 
9.06 10.94 12.43 
9.78 11.84 13.49 

10.56 12.84 14.67 
ll. 41 13.94 15.99 
12.35 15.17 17.47 
13.40 16.55 19.13 
14.56 18.10 21.03 
15.89 19.89 23.22 
17.42 21.97 25.79 
19.24 24.46 28.89 
21.44 27.52 32.70 
24.22 31.40 37.58 
27.86 36.53 44.04 

'. 

m•5.0 

mol/kg 

10.89 
9.62 
8.84 
8.56 
8. 32 
7.96 
7. 71 
7.56 
7.56 
7.64 
7.81 
8.06 
8.41 
8.85 
9.39 

10.02 
10.76 
ll. 59 
12.54 
13.61 
14.81 
16.15 
17.65 
19.35 
21. 27 
23.46 
26.01 
29.01 
32.64 
37.13 
42.88 
50.52 

'" 

m•6.0 

mol/kg 

ll. 42 
10.45 
9.79 
9.52 
9.29 
8.91 
8.64 
8.45 
8.34 
8.35 
8.48 
8.70 
9.04 
9.47 

10.02 
10.68 
ll. 45 
12. 35 
13.37 
14. 53 
15.84 
17.31 
18.97 
20.85 
22.99 
25.45 
28. 31 
31.69 
35.78 
40.86 
47.37 
56.04 

..... 

..... 
-..J 



Table A-15. 

T p a•O.l •-0.25 .-0.5 
oc bara aol/q aol/q aol/ka 

o.o 1.0 1.00429 1.01086 1.02156 
10.0 1.0 1.00402 1.01032 1. 02061 
20.0 1.0 1.00239 1.00851 1.01850 
25.0 1.0 1.00117 1.00722 1.01710 
30.0 1.0 0.99972 1.00571 1.01550 
40.0 1.0 0.99622 1.00212 1.01176 
50.0 1.0 0.99200 0.99784 1.00738 
60.0 1.0 0.98715 0.99296 . 1.00244 
70.0 1.0 o. 98171 0.98748 0.99689 
8o.o 1.0 0.97575 0.98152 0.99093 
90.0 1.0 0.96930 0.97508 0.98451 

100.0 1.0 0.96237 0.96819 0.97767 
110.0 1.4 0.95501 0.96089 0.97043 
120.0 2.0 0.94723 0.95316 0.96279 
130.0 2. 7 0.93901 0.94503 o. 95477 
140.0 ], 6 0.93039 0.93649 0.94636 
150.0 4.8 0.92134 0.92755 0.93757 
160.0 6.2 o. 91188 0.91820 0.92838 
170.0 7.9 0.90198 0.90843 0.91880 
180.0 10.0 0.89165 0.89824 0.90881 
190.0 12.5 0.88086 0.88760 0.89838 
200.0 15.5 0.86958 0.87649 0.88751 
210.0 19.1 0.85780 0.86489 0.87616 
220.0 23.2 0.84548 0.85276 0.86430 
230.0 28.0 0.83258 0.84007 0.85191 
240.0 33.4 0.81905 o. 82677 0.83893 
250.0 39.7 0.80482 0.81281 o. 82533 
260.0 46.9 0.78984 0.79813 o. 81105 
270.0 55.0 o. 77401 0.78265 0.79603 
280.0 64.1 o. 75721 0.76627 o. 78021 
290.0 74.4 0.73932 0.74890 0.76351 
300.0 85.8 0.72015 0.73039 0.74586 

• c·, 

The Daoaity of HaCl(aq), a/ca3• 

••0.75 .-1.0 ••2.0 a•l.O 

aol/ka aol/ka aol/q aol/ka 

1.03200 1.04218 1.08058 1.11570 
1.03065 1.04047 1.07769 1.11201 
1.02827 1.03783 1.07421 1.10795 
1.02676 1.03623 1.07228 1.10577 
1.02507 1.03445 1.07022 1.10351 
1.02119 1. 03044 1.06577 1.09872 
1.01672 1.02588 1.06089 1.09359 
1.01172 1.02081 1.05561 1.08814 
1.00611 1.01515 1.04976 1.08219 
1.00013 1.00915 1.04371 1.07609 
0.99373 1.00276 1. 03733 1.06972 
0.98692 0.99598 1.03064 1.06309 
0.97974 0.98885 1.02367 1.05623 
o. 97218 0.98136 1.01640 1.04912 
0.96425 0.97352 1.00884 1. 04177 
0.95596 0.96533 1.00099 . 1.03416 
0.94730 0.95679 0.99283 1.02630 
0.93826 0.94789 0.98437 1.01818 
0.92884 0.93861 0.97559 1.00978 
0.91902 0.92895 0.96647 1.00110 
0.90879 0.91889 0.95700 o. 99212 
0.89812 0.90841 o. 94716 0.98281 
0.88699 0.89748 0.93692 0.97316 
0.87537 0.88607 0.92625 0.96315 
0.86323 0.87416 0.91514 0.95276 
0.85053 o. 86171 0.90354 0.94195 
0.83723 0.84868 0.89144 o. 93071 
0.82328 0.83~03 0.87880 0.91903 
0.80865 0.82073 0.86562 0.90688 
0.79327 0.80574 0.85188 0.89430 
o. 77712 0.79005 0.83764 0.88132 
0.76015 o. 77365 0.82299 0.86807 

••4.0 11•5.0 

aol/q aol/ka 

1.14810 1.17833 
1.14389 1.17375 
1.13940 1.16894 
1.13705 1.16644 
1.13463 1.16388 
1.12958 1.15859 
1.12425 1.15307 
1.11865 1.14732 
1.11267 1.14134 
1.10653 1.13520 
1. 10017 1.12885 
1.09359 1.12230 
1.08681 1.11557 
1.07981 1.10866 
1.07260 1.10155 
1.06518 1.09424 
1.05754 1.08675 
1.04967 1.07908 
1.04158 1.07121 
1.03325 1.06315 
1.02467 1.05490 
1.01583 1.04647 
1.00673 1.03784 
0.99733 1.02903 
0.98763 1.02002 
o. 97762 1.01082 
0.96728 1.00144 
0.95661 0.99186 
0.94559 0.98211 
0.93424 o. 97219 
0.92262 0.96213 
0.91081 0.95198 

'. 

a•6.0 

aol/ka 

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 

..... ..... 
(X) 



•' 

T p m•0.1 .-o.25 ... o.5 
oc bar a mol/kg mol/kg aol/kg 

o.o 200.0 1.01409 1.02052 1. 03099 
10.0 200.0 1.01323 1.01942 1.02953 
20.0 200.0 1.01123 1. 01726 1.02710 
25.0 200.0 1.00988 1.01S85 1.02559 
30.0 200.0 1. 00834 1. 01425 1.02390 
40.0 200.0 1. 00471 1.01054 1. 02006 
50.0 200.0 1.00045 1.00622 1. 01564 
60.0 200.0 0.99561 1.00135 1.01072 
70.0 200.0 0.99025 0.99596 1. 00528 
80.0 200.0 0.98441 o. 99013 0.99944 
90.0 200.0 0.97813 0.98386 0.99320 

100.0 200.0 0.97142 o. 97718 o. 98657 
110.0 200.0 0.96430 o. 97011 o. 97957 
120.0 200.0 0.95679 0.96267 0.97221 
130.0 200.0 0.94889 0.95485 0.96450 
140.0 200.0 0.94062 0.94666 0.95644 
150.0 200.0 0.93197 0.93811 0.94803 
160.0 200.0 0.92294 o. 92919 0.93927 
170.0 200.0 0.91352 0.91989 0.93015 
180.0 200.0 0.90370 0.91021 0.92065 
190.0 200.0 0.89347 o. 90012 0.91076 
200.0 200.0 0.88281 0.88960 0.90047 
210.0 200.0 o. 87168 0.87864 o. 88973 
220.0 200.0 0.86006 o. 86719 0.87853 
230.0 200.0 0.84791 0.85523 0.86683 
240.0 200.0 0.83518 0.84270 0.85458 
250.0 200.0 0.82182 0.82955 0.84172 
260.0 200.0 o. 80774 o. 81571 0.82821 
270.0 200.0 0.79286 o. 80110 0.81396 
280.0 200.0 o. 77706 0.78562 0.79888 
290.0 200.0 0.76020 0.76914 0.78289 
300.0 200.0 0.74208 o. 75151 0.76586 

Table A-15 (cont'd). 

11•0.75 11•1. 0 m•2.0 m•3.0 

aol/kg aol/kg mol/kg aol/kg 

1.04120 1.05116 1.08876 1.12324 
1. 03939 1.04904 1.08563 1.11942 
1.03672 1.04614 1.08199 1.11527 
1.03511 1.04444 1.08000 1.11307 
1.03335 1.04260 1.07790 1.11079 
1.02937 1.03850 1.07340 1.10598 
1.02487 1.03391 1.06852 1.10087 
1.01988 1.02887 1.06327 1.09546 
1. 01440 1.02335 1.05761 1.08972 
1. 00855 1.01749 1.05171 1, 08377 
1.00233 1.01128 1.04552 1.07759 
0.99573 1.00472 1.03905 1.07118 
0.98879 0.99782 1.03231 1.06454 
0.98151 0.99061 1. 02531 1.05768 
0.97389 0.98308 1.01805 1.05060 
0.96595 0.97523 1.01052 1.04330 
0.95766 0.96706 1.00272 1.03576 
0.94904 0.95857 0.99465 1.02799 
0.94007 0.94974 0.98628 1.01996 
0.93075 0.94057 o. 97761 1.01168 
0.92104 0.93102 0.96862 1. 00310 
0.91093 0.92109 0.95927 0.99423 
0.90040 0.91075 0.94956 0.98503 
0.88942 0.89995 0.93943 0.97547 
o. 87794 0.88868 0.92886 0.96551 
0.86592 0.87688 0.91780 0.95513 
o. 85332 0.86450 0.90622 0.94428 
0.84008 o. 85.150 0.89404 0.93291 
0.82612 0.83780 0.88124 0.92097 
0.81138 o. 82334 o. 86 774 0.90843 
o. 79577 0.80806 0.85353 0.89525 
o. 77921 0.79190 0.83859 0.88146 

'. 

m•4.0 m•5.0 

mol/kg mol/kg 

1.15517 1.18512 
1.15090 1.18050 
1.14638 1.17566 
1.14402 1.17315 
1.14159 1.17059 
1.13654 1.16531 
1.13123 1.15982 
1.12568 1.15412 
1.11989 1.14830 
1.11391 1.14228 
1.10772 1.13609 
1.10134 1.12972 
1.09476 1.12317 
1.08799 1.11644 
1.08103 1.10953 
1.07387 1.10243 
1.06651 1. 09516 
1.05893 1.08770 
1. 05115 1.080Q5 
1.04314 1.07221 
1. 03489 1.06417 
1. 02638 1.05593 
1.01760 1.04749 
1.00853 1.03883 
0.99914 1.02994 
0.98941 1.02083 
0.97929 1.01147 
o. 96877 1.00185 
0.95780 0.99196 
o. 94635 . o. 98179 
0.93440 o. 97134 
0.92196 0.96060 

... 

m•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 
1.1431S 
1.13624 
1.12915 
1.12188 
1.11444 
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 

...... 

...... 

.0 



T p m•0.1 m•0.25 m•0.5 

oc bara mol/kg mol/kg mol/kg 

o.o 400.0 1.p2350 1.02979 1.04005 
10.0 400.0 1.02210 1.02819 1.03813 
20.0 400.0 1.01976 1.02570 1.03540 
25.0 400.0 1.01829 1.02418 1.03379 
30.0 400.0 1.01665 1.02249 1.03202 
40.0 400.0 1.01290 1.01866 1.02806 
so.o 400.0 1.00857 1.01428 1. 02360 
60.0 400.0 1.00374 1.00942 1.01868 
70.0 400.0 0.99843 1.00409 1.0l332 
8o.o 400.0 0.99270 0.99835 1.00758 
90.0 400.0 0.98655 0.99223 1.00148 

100.0 400.0 0.98002 0.98573 0.99503 
110.0 400.0 o. 97311 0.97887 0.98824 
120.0 400.0 0.96586 0.97168 o. 98113 
130.0 400.0 0.95826 0.96415 0.97370 
140.0 400.0 0.95032 0.95630 0.96597 
150.0 400.0 0.94206 0.94812 0.95793 
160.0 400.0 o. 93346 0.93963 0.94959 
170.0 400.0 0.92452 0.93081 0.94093 
180.0 400.0 0.91525 0.92166 0.93196 
190.0 400.0 0.90563 0.91217 0.92266 
200.0 400.0 0.89566 o. 90233 0.91303 
210.0 400.0 0.88531 0.89213 0.90304 
220.0 400.0 0.87457 0.88154 0.89267 
230.0 400.0 0.86341 0.87055 0.88191 
240.0 400.0 0.85182 0.85913 0.87073 
250.0 400.0 0.83976 o. 84725 0.85909 
260.0 400.0 0.82719 0.83487 0.84697 
270.0 400.0 0.81407 0.82195 o. 83431 
280.0 400.0 o. 80036 0.80844 0.82108 
290.0 400.0 0.78598 o. 79429 0.80721 
300.0 400.0 o. 77087 o. 77943 0.79265 

• ., ' 

Table A-15 (cont'd). 

m•0.75 11•1. 0 m•2.0 m•3. 0 

mol/kg mol/kg mol/kg mol/kg 

1.05005 1.05980 1.09666 1.13053 
1.04783 1.05731 1.09331 1.12662 
1.04489 1.05417 1.08953 1.12240 
1.04319 1.05239 1.08749 1.12017 
1.04134 1.05048 1.08535 1.11787 
1.03727 1. 04630 1.08080 1.11304 
1. 03272 1.04167 1.07591 1.10794 
1.02775 1. 03664 1.07069 1.10257 
1.02236 1.03122 1.06516 1.09698 
1.01661 1.02547 1.05938 1. 09115 
1.01053 1.01940 1.05333 1.08511 
1.00411 1. 01301 1.04704 1.07887 
0.99738 1.00633 1.04050 1.07243 
0.99034 0.99936 1.03374 1.06579 
0.98301 0.99210 1.02674 1.05896 
0.97538 0.98457 1.01951 1.05193 
0.96746 0.97676 1.01205 1.04471 
0.95925 0.96867 1.00435 1. 03728 
0.95074 0.96030 0.99640 1.02964 
0.94193 0.95163 0.98820 1.02178 
0.93280 0.94265 0.97974 1.01369 
0.92334 0.93336 0.97098 1.00534 
0.91354 0.92372 0.96193 0.99673 
0.90337 0.91373 0.95254 0.98783 
0.89281 0.90336 0.94280 0.97861 
o. 88lii4 0.89258 0.93267 0.96904 
0.87042 0.88135 o. 92211 0.95909 
0.85851 0.86963 o. 91109 0.94871 
0.84607 0.85739 0.89954 0.93786 
0.83306 0.84457 0.88742 0.92646 
0.81941 0.83112 0.87466 0.91446 
0.80508 0.81698 o. 86118 0.90178 

··4.0 m•5.0 

mol/kg mol/kg 

1.16203 1.19173 
1.15772 1.18707 
1.15317 1.18221 
1.15080 1.17969 
1.14836 1.17713 
1.14332 1.17186 
1.13803 1.16640 
1.13253 1.16076 
1.12688 1.15504 
1.12102 1.14914 
1.11497 1.14307 
1.10875 1.13685 
1.10236 1.13047 
1.09579 1.12392 
1.08905 1.11722 
1.08215 1.11035 
1.07506 1. 10331 
1.06780 1. 09611 
1.06035 1.08874 
1.05271 1.08120 
1.04487 1. 07348 
1. 03681 1.06558 
1.02853 1.05749 
1.02000 1.04922 
1.01121 1.04075 
1.00213 1. 03207 
0.99274 1.02317 
0.98300 1.01405 
0.97287 1.00468 
0.96231 0.99505 
0.95126 0.98513 
0.93965 0.97490 

'. 

m•6. 0 

mol/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 

..... 
N 
0 



. ' 

T p m•0.1 a•0.25 ••0.5 
oc ban aol/ka aol/ka aol/ka 

o.o 600.0 1.03250 1.03867 1.04873 
10.0 600.0 1. 03062 1.03661 1.04639 
20.0 600.0 1.02796 1.03382 1.04340 
25.0 600.0 1.02638 1.03219 1.04168 
30.0 600.0 1.02465 1.03041 1.03984 
40.0 600.0 1. 02077 1.02646 1.03577 
50.0 600.0 1.01638 1. 02203 1.03126 
60.0 600.0 1. 01154 1.01716 1.02633 
70.0 600.0 1.00627 1.01188 1.02102 
80.0 600.0 1.00061 1.00622 1. 01536 
90.0 600.0 0.99458 1.00020 1.00937 

100.0 600.0 0.98819 0.99385 1.00306 
110.0 600.0 0.98147 o. 98717 0.99644 
120.0 600.0 0.97443 0.98018 0.98953 
130.0 600.0 0.96708 o. 97290 0.98234 
140.0 600.0 0.95942 0.96532 0.97488 
150.0 600.0 0.95147 0.95746 0.96714 
160.0 600.0 0.94323 o. 94931 0.95913 
170.0 600.0 0.93470 0.94088 0.95085 
180.0 600.0 0.92587 0.93216 0.94230 
190.0 600.0 0.91675 0.92316 0.93347 
200.0 600.0 o. 90732 0.91386 0.92436 
210.0 600.0 0.89758 0.90425 0.91495 
220.0 600.0 0.88752 o. 89433 0.90523 
230.0 600.0 0.87712 0.88408 0.89519 
240.0 600.0 0.86637 o. 87349 0.88481 
250.0 600.0 0.85526 0.86253 0.87407 
260.0 600.0 0.84376 0.85119 0.86295 
270.0 600.0 0.83185 0.83944 0.85142 
280.0 600.0 0.81950 o. 82725 0.83945 
290.0 600.0 0.80668 0.81459 0.82700 
300.0 600.0 0.79336 0.80143 0.81402 

Table A-15 (cont'd). 

m•0.75 m•1.0 m•2.0 a•3.0 

aol/ka mol/ka aol/ka aol/ka 

1.05853 1.06809 1.10426 1.13758 
1.05594 1.06528 1.10073 1.13358 
1.05276 1.06192 1.09683 1.12930 
1.05097 1.06006 1.09474 1.12705 
1.04905 1.05808 1.0925~ 1.12473 
1.04488 1.05381 1.08796 1.11988 
1.04029 1.04915 1.08305 1.11479 
1.03531 1.04412 1.07785 1.10945 
1.02998 1.03876 1.07241 1.10395 
1.02431 1.03309 1.06671 1.09821 
1.01834 1.02713 1. 06077 1.09228 
1.01206 1.02088 1.05460 1.08616 
1.00549 1. 01436 1.04822 1.07986 
0.99865 1.00758 1. 04163 1.07339 
0.99155 1.00055 1.03484 1.06675 
0.98418 0.99327 1. 02783 1.05994 
0.97655 0.98574 1.02063 1.05295 
0.96867 0.97797 1.01322 1.04579 
0.96053 0.96995 1.00560 1. 03844 
0.95212 0.96168 o. 99776 1.03091 
0.94345 0.95315 0.98970 1.02319 
0.93450 0.94435 0.98140 1.01525 
0.92526 0.93527 o. 97285 1.00710 
0.91572 0.92590 0.96404 0.99872 
0.90587 0.91621 0.95493 0.99007 
0.89568 0.90620 0.94552 o. 98115 
0.88514 0.89583 0.93576 0.97192 
0.87421 0.88508 o. 92563 0.96234 
0.86287 o. 87391 0.91508 0.95238 
0.85108 0.86228 0.90406 0.94198 
0.83879 0.85015 0.89251 0.93106 
0.82597 0.83746 o. 88033 0.91954 

' . 

m•4.0 m•5.0 

mol/Ita mol/Ita 

1.16866 1.19811 
1.16433 1.19342 
1.15975 1.18854 
1.15736 1.18602 
1.15493 1.18346 
1.14988 1.17820 
1.14462 1.17278 
1.13916 1.16718 
1.13360 1.16154 
1.12782 1.15572 
1.12188 1.14976 
1.11579 1.14366 
1.10954 1.13742 
1.10313 1.13103 
1.09658 1.12450 
1.08987 1.11782 
1.08301 1.11100 
1.07599 1.10402 
1.06881 1.09690 
1.06147 1. 08962 
1.05395 1.08218 
1.04625 1.07458 
1.03837 1.06682 
1.03028 1.05888 
1.02198 1.05078 
1.01344 1.04249 
1.00465 1.03401 
0.99557 1.02534 
0.98617 1.01645 
o. 97642 1.00733 
0.96624 0.99796 
0.95558 0.98831 

.. 

m•6.0 

aol/ka 

1.22654 
1.22134 
1.21603 
1. 21334 
1.21062 
1.20508 
1.19944 
1.19368 
1.18790 
1.18203 
1.17603 
1.16991 
1.16364 
1.15723 
1.15067 
1.1-4395 
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 

t-' 
N 
t-' 



T p a•0.1 m•0.25 •• o.5 

oc ban aol/kg aol/kg aol/ka 

o.o 800.0 1.04110 1. 04716 1.05704 
10.0 800.0 1.03880 1.04411 1.05435 
20.0 800.0 1.03586 1.04165 1.05111 
25.0 800.0 1.03417 1. 03992 1. 04930 
30.0 800.0 1.03235 1.03806 1.04738 
40.0 800.0 1. 02835 1.03400 1.04321 
50.0 800.0 1.02391 1.02950 1.03864 
60.0 800.0 1.01905 1.02461 1. 03311 
70.0 800.0 1.01380 1.01936 1.02842 
80.0 800.0 1.00820 1.01376 1.02282 
90.0 800.0 1.00226 1.00783 1.01691 

100.0 800.0 0.99600 1.00159 1.01071 
110.0 800.0 0.98943 0.99.506 1.00423 
120.0 800.0 0.982.57 0.9882.5 0.99749 -130.0 800.0 0.97.543 o. 98117 0.99049 
140.0 800.0 0.96801 0.97382 0.98324 
1.50.0 800.0 o. 96033 0.96621 0.97.57.5 
160.0 800.0 0.95239 0.95836 0.96801 
170.0 800.0 o. 94419 0.95025 0.96004 
180.0 800.0 0.93573 0.94189 0.9.5182 
190.0 800.0 0.92702 o. 93328 0.94337 
200.0 800.0 0.91804 0.92441 0.93467 
210.0 800.0 0.90879 0.91.529 0.92572 
220.0 800.0 0.89927 0.90.590 0.91651 
230.0 800.0 0.88948 0.89623 0.90703 
240.0 800.0 o. 87939 0.88628 0.89727 
2.50.0 8oo.o 0.86901 0.87603 o. 88723 
260.0 800.0 0.8.5832 0.86548 0.87687 
270.0 800.0 0.84730 0.85460 0.86619 
280.0 800.0 0.83.59.5 0.84339 0.85517 
290.0 800.0 0.82423 0.83181 o. 84377 
300.0 800.0 0.8121.5 0.8198.5 0.83196 

. ' 

Table A-15 (cont'd). 

••0.75 ••1.0 a•2.0 m•3.0 

aol/kg mol/kg aol/kg mol/kg 

1.06666 1.07605 1.11158 1.14437 
1.06376 1.07296 1.10791 1.14032 
1.06035 1. 06940 1. 10389 1.13599 
1.05848 1.06747 1.10175 1.13371 
1.05650 1.06543 1.09954 1.13138 
1.05223 1.06108 1.09490 1.12652 
1.04759 1. 05637 1.08997 1.12142 
1. 04261 1.05134 1.08478 1.11611 
1.03730 1.04601 1.07937 1.11064 
1.03169 1.04039 1. 07372 1.10496 
1.02.580 1. 03451 1.0678.5 1.09910 
1.01962 1. 02836 1. 06178 1.09307 
1.01319 1.02197 1.0.5551 1.08687 
1.006.51 1. 01.534 1.04904 1.080.51 
0.999.58 1.00847 1. 04239 1.07400 
0.99242 1.00139 1.03.5.5.5 1.06734 
0.98.502 0.99408 1.028.53 1.06052 
0.97740 0.98655 1.02133 1.053.54 
0.969.54 0.97881 1.01394 1.04641 
0.96146 0.97085 1.00637 1.03912 
0.95314 0.96266 0.99860 1.03166 
0.94459 0.95424 0.99064 1.02403 
0.93.580 0.945.59 0.98247 1.01621 
0.92675 0.93669 0.97407 1.00821 
0.91744 0.92754 0.96545 1.00000 
0.90786 0.91811 0.95657 0.99156 
0.89798 0.90840 0.94743 0.98289 
0.88780 0.89839 0.93799 0.97394 
o. 87730 0.88804 0.92822 0.96470 
0.86644 o. 87733 0.91809 o. 95511 
0.85519 0.86623 0.90753 0.94.514 
0.84352 0.85469 0.89649 0.93469 

m•4.0 m•5.0 

mol/kg mol/kg 

1.17506 1.20427 
1.17072 1.19956 
1.16612 1.19465 
1.16373 1.19213 
1.16128 1.18957 
1.15624 1.18433 
1.15101 1.17894 
1.14559 1.17340 
1.14006 1.16778 
1.13434 1.16202 
1.12847 1.1.5614 
1.12246 1.1.5014 
1. 11631 1.14401 
1.11003 1.1377.5 
1.10360 1.13137 
1.09704 1.1248.5 
1.09035 1.11821 
1.08351 1.11143 
1.076.54 1.104.51 
1. 06942 1.09746 
1.06215 1.09027 
1.05473 1. 08293 
1.04716 1.07.545 
1. 03941 1.06781 
1.03149 1.06003 
1.02337 1.05208 
1.01506 1.04397 
1.00651 1.03570 
o. 99772 1.02724 
0.9886.5 1.01859 
0.97926 1.00973 
0.96949 1.00063 

I o 

m•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 
1.1.574.5 
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 
1.04467 
1. 03620 
1.02769 

.. 

t--' 

N 
N 



• ., ,. 

T p m•0.1 m•0.25 •• o.5 

oc ban mol/kg aol/kg aol/kg 

o.o 1000.0 1.04932 1. 05528 1.06498 
10.0 1000.0 1.04666 1.05249 1.06200 
20.0 1000.0 1. 04347 1.04919 1.05855 
25.0 1000.0 1.04168 1.04737 1.05666 
30.0 1000.0 1. 03979 1.04544 1.05467 
40.0 1000.0 1.03568 1. 04127 1.05040 
50.0 1000.0 1.o31p 1.03672 1.04578 
60.0 1000.0 1.02629 1. 03181 1. 04083 
70.0 1000.0 1. 02106 1. 02656 1. 03555 
80.0 1000.0 1.01550 1.02100 1.02998 
90.0 1000.0 1.00963 1. 01515 1.02414 

100.0 1000.0 1.00348 1.00901 1.01803 
uo.o 1000.0 0.99704 1.00260 1.01166 
120.0 1000.0 0.99033 0.99593 1.00504 
130.0 1000.0 0.98337 0.98901 0.99820 
140.0 1000.0 0.97616 0.98186 0.99112 
150.0 1000.0 o. 96871 0.97447 0.98382 
160.0 1000.0 0.96102 0.96685 0.97631 
170.0 1000.0 0.95310 0.95901 0.96858 
180.0 1000.0 0.94496 0.95095 0.96063 
190.0 1000.0 0.93658 0.94266 0.95248 
200.0 1000.0 0.92798 0.93415 0.94410 
210.0 1000.0 0.91914 0.92542 0.93551 
220.0 1000.0 0.91007 0.91645 0.92670 
230.0 1000.0 o. 90077 0.90726 0.91767 
240.0 1000.0 0.89122 0.89782 0.90839 
250.0 1000.0 0.88142 0.88814 0.89888 
260.0 1000.0 o. 87136 0.87820 0.88912 
270.0 1000.0 0.86104 0.86800 0.87909 
280.0 1000.0 0.85045 0.85753 0.86879 
290.0 1000.0 0.83957 o. 84677 0.85820 
300.0 1000.0 0.82841 o. 83571 o. 84729 

Table A-15 (cont'd). 

m•0.75 m•1.0 m•2.0 

aol/kg mol/kg mol/kg 

1.07444 1.08367 1.11862 
1.07128 1.08036 1.11484 
1.06769 1.07664 1.11073 
1.06574 1. 07463 1.10855 
1. 06370 1.07254 1.10631 
1. 05934 1. 06811 1.10162 
1.05466 1.06336 1.09667 
1.04966 1. 05832 1.09149 
1. 04435 1.05298 1.08606 
1.03878 1.04740 1.08044 
1. 03294 1. 041S7 1.07461 
1.02685 1.03549 1.06859 
1.02051 1.02919 1.06238 
1. 01394 1.02266 1.05599 
1.00715 1.01592 1.04942 
1.00015 1.00898 1. 04268 
0.99293 1.00184 1.03578 
0.98550 0.99449 1. 02871 
0.97787 0.98695 1.02148 
0.97004 0.97922 1.01407 
0.96200 o. 97128 1.00650 
0.95375 0.96315 0.99876 
0.94529 0.95481 0.99084 
0.93662 0.94627 0.98274 
o. 92772 0.93751 0.97444 
0.91860 0.92852 0.96594 
0.90924 0.91930 0.95723 
0.89963 0.90984 0.94828 
0.88976 0.90011 0.93909 
0.87961 0.89011 0.92962 
0.86916 0.87979 0.91983 
0.85839 0.86914 0.90969 

m•3.0 m•4.0 

mol/kg mol/kg 

1.15092 1.18124 
1.14684 1.17689 
1.14247. 1.17228 
1.14018 1.16989 
1.13783 1.16744 
1.13295 1.16240 
1.12786 1.15719 
1.12257 1.15181 
1.11708 1.14626 
1.11142 1.14056 
1.10559 1. 13473 
1.09960 1.12877 
1.09346 1.12269 
1.08717 1.11647 
1.08073 1.11013 
1.07415 1.10367 
1.06743 1.09708 
1.06057 1.09037 
1.05357 1.08354 
1.04642 1.07657 
1.03913 1.06948 
1.03169 1.06225 
1. 02409 1.05489 
1.01634 1; 04 7 38 
1.00842 1.03973 
1.00032 1.03192 
0.99203 1.02395 
0.98353 1.01581 
0.97481 1.00748 
0.96584 0.99894 
0.95658 0.99016 
0.94700 o. 98112 

f,. .. 

m•5.0 m•6.0 

mol/kg mol/kg 

1.21020 1.23841 
1.20547 1. 23303 
1.20055 1.22764 
1.19803 1.22492 
1.19547 1.22220 
1.19024 1.21670 
1.18488 1.21115 
1.17940 1.20553 
1.17376 1.19974 
1.16804 1.19399 
1.16221 1.18816 
1.15628 1.18225 
1.15023 1.17624 
1.14408 1.17013 
1.13781 1.16392 
1.13143 1.15758 
1. 12493 1.15113 
1.11832 1.14455 
1.11158 1.13783 
1.10472 1.13098 
1.09773 1.12400 
1.09061 1.11688 
1.08337 1.10961 
1.07599 1.10221 
1.06847 1.09467 
1.06082 1.08699 
1.05303 1.07917 
1.04509 1.07123 
1.03700 1.06317 
1.02875 1.05499 
1. 02033 1.04671 
1.01173 1.03834 

...... 
N 
w 



T p m•O. 1 
oc bars mol/kg 

o.o lo 0 3.508 
10.0 1.0 3.6S8 
20.0 1.0 3.802 
2s.o 1.0 3. 872 
30.0 1.0 3.941 
40.0 1. 0 4.076 
so.o 1.0 4.206 
60.0 1. 0 4.333 
70.0 1.0 4.4S6 
80.0 1. 0 4. S7S 
90.0 1.0 4.692 

100.0 1.0 4.80S 
uo.o 1.4 4.916 
120.0 2.0 5.02S 
130.0 2.7 S.131 
140.0 3.6 5.23S 
1SO.O 4.8 S.337 
160.0 6.2 5.437 
170.0 7.9 S.S3S 
180.0 10.0 S.632 
190.0 12. 5 S.727 
200.0 15.5 S.821 
210.0 19.1 5.914 
220.0 23.2 6.006 
2)0.0 28.0 6.097 
240.0 33.4 6.187 
250.0 39.7 6. 277 
260.0 46.9 6.367 
270.0 55.0 6.457 
280.0 64.1 6.547 
290.0 74.4 6.638 
300.0 85.8 6. 729 

.. 

Table A-16. The Specific Entropy of NaCl(aq), J/g-K. 

m•0.2S m•O.S m•O. 7S m•l.O m•2.0 m•3.0 

mol/kg mol/kg mol/kg mol/kg mol/kg mol/kg 

3.497 3.478 3.460 3.441 3.367 3.294 
3.64S 3.623 3.602 3.S81 3.499 3.420 
3.787 3.763 3.740 3. 717 3.627 3. S44 
3.8S7 3.831 3.807 3. 783 3.690 3.604 
3.92S 3.899 3.873 3.848 3.7S2 3.663 
4.058 4.030 4.002 3.97S 3.873 3. 779 
4.187 4.1S7 4.127 4.099 3.990 3. 891 
4.313 4.280 4.249 4.218 4.104 4.000 
4.434 4.400 4. 367 4.33S 4.21S 4.106 
4.SS3 4. S17 4. 482 4.448 4.322 4.209 
4.668 4.630 4.S93 4. SS8 4.427 4.309 
4.780 4.741 4.702 4.66S 4.528 4.407 
4.890 4.848 4.808 4. 770 4.628 4.502 
4.997 4.954 4.912 4.872 4.72S 4.S94 
S.l02 S.057 5.014 4.972 4.819 4.684 
S.205 5.1S8 S.ll3 s.o1o 4.912 4. 773 
s. 306 S.257 S.210 S.166 S.002 4.859 
S.40S S.354 S.306 S.259 S.091 4.943 
5.502 5.449 5.399 s. 351 5.177 S.026 
S.597 S.543 S.491 5.442 5. 262 5. 106 
5.691 S.635 5.582 5.531 5. 346 5.186 
5.784 S.726 5. 671 S.618 5.428 5.263 
5.876 S.81S 5.758 5.704 5.508 5.340 
5.966 5.904 5.845 5.789 5.588 5.415 
6.056 5.992 5.931 5.873 5.666 5.488 
6.14S 6.078 6.016 5.956 5.743 5.561 
6.233 6.164 6.100 6.038 5.819 5.633 
6.321 6.250 6.183 6.120 S.894 5.703 
6.409 6.33S 6. 266 6.201 5.969 5. 773 
6.498 6.421 6.349 6.281 6.043 5.842 
6.586 6.506 6.431 6.J62 6.116 5.910 
6.675 6.591 6.514 6.441 6.188 5.977 

m•4.0 

mol/kg 

3.223 
3.346 
3.46S 
3.523 
3.S80 
3.692 
3. 801 
3.906 
4.008 
4.107 
4.204 
4.298 
4.389 
4.478 
4.565 
4.649 
4. 732 
4.81) 
4.892 
4.969 
S.045 
5.120 
5.192 
5.264 
5.334 
5.403 
5. 471 
5.538 
5.604 
5.670 
5.734 
5.797 

m•S.O m•6.0 

mol/kg mol/kg 

3.1S6 3.094 
3.27S 3. 211 
3.391 3.324 
3.448 3.379 
3.S04 3.433 
3.613 3.540 
3. 718 3.642 
3.820 3. 742 
3.919 3.838 
4.015 3.932 
4.109 4.02) 
4.199 4.111 
4.288 4.197 
4.374 4.280 
4.4S8 4.362 
4.539 4.441 
4.619 4.519 
4.697 4.594 
4. 774 4.668 
4.848 4.741 
4.921 4. 811 
4.993 4.880 
5.063 4.948 
5. 132 5.015 
5.199 5.080 
5.265 5.144 
5. 330 5.206 
5. 394 5.268 
S.457 5.328 
5.519 5.387 
5.581 5.446 
5.641 5.504 

'. .. 

...... 
N 
~ 



• . ) 

T p m•O.l m•0.25 m•0.5 
oc bars mol/kg mol/kg ~aol/kg 

o.o 200.0 3.508 3.497 3.477 
10.0 200.0 3.655 3.642 3.620 
20.0 200.0 3. 797 3.782 3. 758 
25.0 200.0 3.867 3.851 3.825 
30.0 200.0 3.935 3.918 3.892 
40.0 200.0 4.068 4.050 4.022 
50.0 200.0 4.197 4.178 4.148 
60.0 200.0 4.323 4.302 4.270 
70.0 200.0 4.444 4.423 4.389 
80.o 200.0 4.563 4.540 4.504 
90.0 200.0 4.678 4.654 4.617 

100.0 200.0 4.790 4.766 4.726 
110.0 200.0 4.900 4.874 4.833 
120.0 200.0 5.007 4.981 4.938 
130.0 200.0 5.112 5.084 5.040 
140.0 200.0 5. 215 5.186 5.140 
150.0 200.0 5.316 5.286 5.238 
160.0 200.0 5.415 5.383 5.334 
170.0 200.0 5.512 5.479 5.428 
180.0 200.0 5.607 5.574 5. 520 
190.0 200.0 5.701 5.666 5.611 
200.0 200.0 5.794 5.758 5.701 
210.0 200.0 5.885 5.848 5.789 
220.0 200.0 5.975 5.937 5.876 
230.0 200.0 6.065 6.025 5.962 
240.0 200.0 6.154 6.113 6.048 
250.0 200.0 6.242 6.199 6.132 
260.0 200.0 6. 330 6.286 6.217 
270.0 200.0 6.418 6. 372 6.301 
280.0 200.0 6.507 6.459 6.385 
290.0 200.0 6.596 6.546 6.469 
300.0 200.0 6.686 6.634 6.553 

Table A-16 (cont'd). 

m•0.75 m•1. 0 m•2.0 

mol/kg mol/kg mol/kg 

3.458 3.439 3. 362 
3.598 3.577 3.494 
3.734 3. 711 3. 621 
3.801 3. 776 3.683 
3.866 3.841 3. 745 
3.994 3. 967 3.865 
4.118 4.090 3.981 
4.239 4.208 4.094 
4.356 4.324 4.204 
4.469 4.436 4. 311 
4.580 4.545 4.415 
4.688 4.652 4.516 
4.794 4.755 4.615 
4.896 4.857 4. 711 
4.997 4.956 4.805 
5.095 5.053 4.896 
5.192 5.148 4.986 
5.286 5.240 5.074 
5.379 5.331 5.160 
5.469 5.421 5.244 
5.559 5.509 5.327 
5.647 5.595 5.408 
5.733 5.680 5.487 
5.819 5.764 5.566 
5.903 5.846 5.643 
5.986 5.928 5•719 
6.069 6.009 5.794 
6.151 6.090 5.869 
6. 233 6.170 5.943 
6. 315 6•249 6.016 
6.397 6.329 6.089 
6.479 6.408 6.162 

m•3.0 m•4.0 

mol/kg mol/kg 

3.288 3.217 
3.414 3.339 
3.537 3.458 
3.597 3.516 
3.656 3.573 
3. 771 3.684 
3.883 3.792 
3.991 3.897 
4.096 3.999 
4.199 4.097 
4.298 4.193 
4.395 4.287 
4.489 4.378 
4.581 4.466 
4.671 4.552 
4.759 4.637 
4.844 4. 719 
4.928 4.799 
5.010 4.878 
5.090 4.955 
5.169 5.030 
5.246 5.104 
5.321 5.176 
5.396 5.247 
5.469 5. 317 
5.541 5.386 
5. 611 5.453 
5.682 5.520 
5. 751 5.586 
5.820 5.651 
5.888 5. 716 
5.956 5.780 

' . 

m•5.0 

mol/kg 

3.149 
3.269 
3.384 
3.441 
3.496 
3.605 
3.710 
3. 811 
3.910 
4.006 
4.099 
4.189 
4. 277 
4.363 
4.446 
4.528 
4.607 
4.685 
4. 761 
4.835 
4.907 
4.979 
5.048 
5.117 
5.184 
5.250 
5.315 
5.379 
5.442 
5.505 
5.566 
5.628 

.., 

m•6.0 

mol/kg 

3.088 
3.204 
3.316 
3.372 
3.426 
3.532 
3.634 
3. 733 
3.829 
3.923 
4.0ll 
4.101 
4.187 
4.270 
4.351 
4.430 
4.507 
4.582 
4.656 
4.728 
4.798 
4.867 
4.935 
5.001 
5.066 
5.130 
5.193 
5.255 
5.316 
5. 376 
5.435 
5.494 

...... 
N 
U1 



T p m•O.l m•0.25 ··0.5 
oc bare mol/ "a aol/ks aol/ks 

o.o 400.0 3.507 3.495 3.475 
10.0 400.0 3.652 3.638 3.616 
20.0 400.0 3.792 3. 777 3.752 
25.0 400.0 3.861 3.845 3.819 
30.0 400.0 3.928 3.912 3.885 
40.0 400.0 4.060 4.043 4.014 
50.0 400.0 4.188 4.169 4.139 
60.0 400.0 4.312 4.292 4.260 
70.0 400.0 4.433 4.412 4.378 
80.0 400.0 4.550 4.528 4.492 
90.0 400.0 4.665 4.641 4.604 

100.0 400.0 4.776 4.752 4.713 
110.0 400.0 4.885 4.859 4.819 
120.0 400.0 4.991 4.965 4.922 
130.0 400.0 5.095 5.067 5.023 
140.0 400.0 5.197 5.168 5.122 
150.0 400.0 5.296 5.267 5.219 
160.0 400.0 5.394 5.363 5.314 
170.0 400.0 5.490 5.458 5.407 
180.0 400.0 5.584 5.551 5.498 
190.0 400.0 5.676 5.642 5.588 
200.0 400.0 5.767 s. 732 5.676 
210.0 400.0 5.857 5.820 5.763 
220.0 400.0 5.945 5.908 5.848 
230.0 400.0 6.032 5.994 5.932 
240.0 400.0 6.119 6.079 6.016 
250.0 400.0 6.205 6.163 6.098 
260.0 400.0 6.290 6.247 6.179 
270.0 400.0 6.374 6.330 6.260 
280.0 400.0 6.458 6.412 6.341 
290.0 400.0 6.542 6.495 6.421 
300.0 400.0 6.626 6. 577 6.500 

• ..... 

Table A-16 (cont'd). 

m•0.75 m•1.0 m•2.0 m•3. 0 

mol/ks mol/ks mol/ks mol/ks 

3.455 3.435 3.357 3.282 
3.594 3.572 3.488 ' 3. 408 
3.728 3.705 3.614 3.530 
3.794 3.770 3.676 3.589 
3. 859 3.834 3.737 3. 648 
3.986 3.959 3.857 3.763 
4.109 4.081 3.973 3.874 
4.229 4.198 4.085 3.982 
4.345 4.313 4.194 4.087 
4.458 4.424 4.300 4.189 
4.568 4.533 4.403 4.288 
4.675 4.639 4.504 4.384 
4. 779 4.742 4.602 4.478 
4.881 4.842 4.698 4.569 
4.981 4.940 4.791 4.659 
5.079 5.036 4.882 4.746 
5.174 5.130 4.971 4.831 
5.267 5.222 5.058 4.914 
5.359 5.312 5.143 4.995 
5.448 5.401 5.226 5. 074 
5.536 5.487 5.308 5.152 
5.623 5.572 5.388 5.228 
5.708 5.656 5.466 5.303 
5.792 5. 738 5.544 5.376 
5.874 5.819 5.619 5.448 
5.956 5.899 5.694 5.519 
6.036 5.978 5. 767 5.588 
6.116 6.056 5.840 5.656 
6.195 6.133 5. 911 5.724 
6.273 6.209 5.982 5.790 
6.351 6.285 6.052 5.856 
6.428 6.361 6.121 5.922 

m•4.0 m•5.0 

mol/ks mol/ks 

3.210 3.143 
3. 332 3.262 
3.451 3.377 
3.508 3.433 
3.565 3.489 
3.676 3.597 
3.784 3.701 
3.888 3.803 
3.989 3.901 
4.088 3.996 
4.183 4.089 
4.276 4.179 
4.367 4.267 
4.455 4.352 
4.541 4.435 
4.624 4.516 
4.706 4.595 
4.786 4.672 
4.864 4.748 
4.940 4.821 
5.015 4.893 
5.088 4.964 
5.160 5.033 
5.230 5.101 
5.299 5.168 
5.366 5. 233 
5.433 5.297 
5.498 5.360 
5.563 5.423 
5.626 5.484 
5.689 5.545 
5.752 5.605 

I o 

m•6.0 

mol/ks 

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). 

T p m•0.1 m-0. 25 ... o.5 m•0.75 m•1. 0 

oc bars aol/kg mol/kg 1101/kg aol/kg mol/kg 

o.o 600.0 3.505 3.493 3.472 3.451 3.431 
10.0 600.0 3.648 3.634 3. 611 3.589 3. 567 
20.0 600.0 3.787 3. 771 3.747 3.722 3.698 
25.0 600.0 3. 855 3.839 3.8ll 3.788 3.763 
30.0 600.0 3.921 3.905 3.878 3.852 3.827 
40.0 600.0 4.052 4.035 4.006 3.978 3. 951 
50.0 600.0 4.179 4.160 4.130 4.100 4.072 
60.0 600.0 4.302 4.282 4.250 4.219 4.189 
70.0 600.0 4.422 4.401 4.367 4.334 4.303 
80.0 600.0 4.539 4.516 4.481 4.447 4.413 
90.0 600.0 4.652 4.629 4.592 4.556 4.521 

100.0 600.0 4. 762 4.738 4.699 4.662 4.626 
110.0 600.0 4.870 4.845 4.805 4.766 4.728 
120.0 600.0 4. 976 4.949 4.907 4.867 4.828 
130.0 600.0 5. 079 5.051 5.008 4.966 4.926 
140.0 600.0 5.179 5.151 5.106 5.063 5.021 
150.0 600.0 5.278 5.249 5.202 5.157 5.114 
160.0 600.0 5.374 5.344 5.296 5.250 5.205 
170.0 600.0 5.469 5.438 5.388 5.340 s. 294 
180.0 600.0 5.562 5.530 5.478 5.429 5.382 
190.0 600.0 5.653 5.620 5.567 5.516 5.467 
200.0 600.0 5.743 5.708 5.653 5.601 5.551 
210.0 600.0 5.831 5.795 5.739 5.685 5. 634 
220.0 600.0 5.918 5.881 5.823 5.768 5. 715 
230.0 600.0 6.004 5.966 5.906 5.849 5.794 
240.0 600.0 6.088 6.049 5.987 5.929 5.873 
250.0 600.0 6.172 6. 131 6.068 6.007 5.950 
260.0 600.0 6.255 6.213 6.147 6.085 6.026 
270.0 600.0 6.337 6.293 6.226 6.162 6.101 
280.0 600.0 6.418 6.373 6.303 6.237 6.175 
290.0 600.0 6.499 6.453 6.380 6. 312 6.248 
300.0 600.0 6.579 6.531 6.457 6.387 6.320 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

3.352 3.276 3.204 
3.482 3.401 3.326 
3.608 3.523 3.444 
3.669 3. 582 3. 501 
3.730 3.641 3. 558 
3.849 3.755 3.668 
3.964 3.866 3. 776 
4.076 3.973 3. 879 
4.184 4.077 3.980 
4.290 4.179 4.078 
4.392 4. 277 4. 174 
4.492 4.373 4.266 
4.590 4.467 4.356 
4.685 4.558 4.444 
4. 778 4.646 4.529 
4.868 4. 733 4. 6ll 
4.956 4.817 4.694 
5.043 4.900 4. 773 
5. 127 4.981 4.851 
5.210 5.059 4.927 
5. 291 5.137 5.001 
5.370 5.212 5.073 
5.447 5.286 5.144 
5.523 5.358 5.214 
5.598 5.429 5.282 
5.671 5.499 5.349 
5.743 ' 5. 56 7 5.414 
5.814 5.634 5.479 
5.884 5.700 5.542 
5.952 5.765 5.604 
6.020 5.829 5.666 
6.087 5.892 5. 726 

3: .. 

m•5.0 

mol/kg 

3.137 
3.255 
3.370 
3.426 
3. 481 
3.589 
3.693 
3.794 
3.892 
3.987 
4.080 
4.170 
4.257 
4.342 
4.424 
4.505 
4.584 
4.660 
4. 735 
4.809 
4.880 
4.950 
5.019 
5.086 
5.152 
5.217 
5.281 
5.343 
5.404 
5.465 
5.525 
5.584 

.,., 

m•6.0 

mol/kg 

3.074 
3.190 
3.302 
3.357 
3. 411 
3. 516 
3.618 
3. 717 
3.8ll 
3.905 
3.995 
4.082 
4.167 
4.250 
4.330 
4.408 
4.485 
4.559 
4.632 
4.703 
4. 773 
4.841 
4.908 
4. 973 
5.037 
5.100 
5.162 
5.223 
5.284 
5.343 
5.402 
5.460 

,_. 
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Table A-16 (cont'd). 

T p m•O.l m•0.25 m•0.5 m•0.75 m•l. 0 

oc bars mol/kg aol/kg 1101/kg mol/kg mol/kg 

o.o 800.0 3.502 3.489 3.468 3.447 3.426 
10.0 800.0 3.643 3.629 3.606 3. 583 3. 561 
20.0 800.0 3. 781 3. 765 3. 740 3. 716 3.692 
25.0 8oo.o 3.848 3.832 3.806 3. 781 3.756 
30.0 800.0 3.915 3.898 3. 871 3.845 3.819 
40.0 800.0 4.044 4.027 3.998 3.970 3.943 
50.0 800.0 4.170 4.151 4. 121 4.092 4.063 
60.0 800.0 4.293 4.273 4.241 4.210 4.179 
70.0 800.0 4. 411 4.390 4.357 4.324 4.293 
80.0 800.0 4. 527 4.505 4.470 4.436 4.403 
90.0 800.0 4.640 4. 617 4.580 4.544 4.510 

100.0 800.0 4.749 4.725 4.687 4.650 4.614 
110.0 800.0 4.856 4.831 4.791 4.753 4. 716 
120.0 800.0 4.961 4.935 4.893 4.853 4.815 
130.0 800.0 5.063 5.036 4.993 4.952 4.912 
140.0 800.0 5.163 5. 135 5.090 5.048 5.006 
150.0 800.0 5.260 5.232 5.185 5.141 5.099 
160.0 800.0 5.356 5.326 5. 279 5. 233 5.189 
170.0 800.0 5.450 5.419 5.370 5.323 5.278 
180.0 800.0 5.542 5.510 5.459 5. 411 5.364 
190.0 800.0 5.632 5.599 5.547 5.497 5.449 
200.0 800.0 5.720 5.686 5.633 5.581 5. 532 
210.0 800.0 5.807 5. 772 5. 717 5.664 5. 613 
220.0 800.0 5.893 5.857 5.8oo 5.745 5.693 
230.0 800.0 5.977 5.940 5.881 5.825 5.772 
240.0 8oo.o 6.060 6.022 5.961 5.904 5.849 
250.0 800.0 6.142 6.103 6.040 5.981 5.925 
260.0 800.0 6.223 6.183 6.118 6.057 5.999 
270.0 8oo.o 6.304 6.261 6.195 6.132 6.073 
280.0 800.0 6.383 6.339 6. 271 6.206 6.145 
290.0 800.0 6.461 6.416 6.346 6.279 6.216 
300.0 8oo.o 6. 539 6.493 6.420 6.351 6.286 

0 • \ 

m•2.0 m•3.0 m•4.0 

mol/kg mol/kg mol/kg 

3. 346 3.270 3.198 
3.475 3.395 3.319 
3.601 3.516 3.437 
3.662 3. 575 3.494 
3.722 3.633 3.550 
3.841 3.747 3.661 
3.955 3.857 3. 767 
4.067 3.964 3. 871 
4.175 4.068 3.972 
4.280 4.169 4.069 
4.382 4.267 4.164 
4.481 4.363 4.256 
4.578 4.456 4.346 
4. 673 4.546 4. 433 
4.765 4.635 4.519 
4.855 4.721 4.601 
4.943 4.805 4.682 
5.028 4.887 4.761 
5. 112 4.967 4.839 
5.194 5.045 4.914 
5. 274 5.122 4.987 
5.353 5.197 5.059 
5.430 5.270 5.130 
5.505 5.342 5.199 
5.579 5.412 5.266 
5.651 5.481 5.333 
5.722 5. 548 5.397 
5. 791 5.614 5.461 
5.860 5.679 5.523 
5.926 5.742 5.584 
5.992 5.804 5.644 
6.056 5.865 5.704 

m-5.0 

mol/kg 

3.130 
3.248 
3.363 
3.419 
3.474 
3. 581 
3.685 
3.786 
3.884 
3. 979 
4.071 
4.160 
4.247 
4. 332 
4.414 
4.494 
4.573 
4.649 
4.724 
4. 797 
4.868 
4.937 
5.006 
5.072 
5.138 
5.202 
5.265 
5.327 
5.388 
5.447 
5.506 
5.565 

0 • 

m•6.0 

mol/kg 

3.067 
3.183 
3.295 
3.349 
3.403 
3.508 
3.610 
3.709 
3.804 
3.897 
3.987 
4.074 
4.158 
4.240 
4.320 
4.398 
4.474 
4.548 
4.621 
4.691 
4.761 
4.828 
4.895 
4.960 
5.023 
5.086 
5.148 
5.208 
5.268 
5.327 
5.386 
5.444 

.. 
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• • > 

T p m•0.1 11•0.25 m•0.5 
oc bar a 1101/ka 1101/kg mol/kg 

o.o 1000.0 3.498 3.485 3. 463 
10.0 1000.0 3.638 3.624 3.601 
20.0 1000.0 3. 775 3.759 3.734 
25.0 1000.0 3.841 3.825 3.799 
30.0 1000.0 3.907 3.891 3.864 
40.0 1000.0 4.036 4.019 3. 990 
50.0 1000.0 4.161 4.143 4.112 
60.0 1000.0 4.283 4.263 4.231 
70.0 1000.0 4.401 4.380 4.347 
80.0 1000.0 4.516 4.494 4.459 
90.0 1000.0 4.628 4.605 4.568 

100.0 1000.0 4. 737 4. 713 4.675 
110.0 1000.0 4.843 4.818 4.778 
120.0 1000.0 4.947 4.921 4.880 
130.0 1000.0 5.048 5.021 4.979 
140.0 1000.0 5.147 5.119 5.075 
150.0 1000.0 5.244 5.215 5.170 
160.0 1000.0 5.339 5.309 5.262 
170.0 1000.0 5.432 5.401 5.353 
180.0 1000.0 5.523 5.491 5.441 
190.0 1000.0 5.612 5.579 5.528 
200.0 1000.0 5.699 5.666 5.613 
210.0 1000.0 5.785 5.751 5.696 
220.0 1000.0 5.870 5.835 5. 778 
230.0 1000.0 5.953 5. 917 5.859 
240.0 1000.0 6.035 5.997 5. 938 
250.0 1000.0 6.116 6. 077 6. 016 
260.0 1000.0 6.195 6.155 6.092 
270.0 1000.0 6.274 6.233 6.168 
280.0 1000.0 6. 351 6.309 6.242 
290.0 1000.0 6.428 6.384 6.315 
·300.0 1000.0 6.504 6.459 6.387 

Table A-16 (cont'd). 

m•0.75 m•1. 0 m•2.0 m•3. 0 

mol/kg mol/kg mol/kg mol/kg 

3.442 3. 421 3. 341 3.264 
3.578 3.555 3.469 3.388 
3.709 3.685 3.594 3.509 
3. 774 3.749 3.655 3.568 
3.837 3.812 3. 715 3.626 
3. 962 3. 935 3. 833 3. 739 
4.083 4.054 3.947 3.849 
4.200 4.170 4.058 3.956 
4. 314 4.283 4. 165 4.059 
4.425 4.392 4.270 4.160 
4. 533 4.499 4.372 4.258 
4.638 4.602 4. 471 4.353 
4.740 4.703 4.567 4.445 
4.840 4. 802 4. 661 4.536 
4.938 4.898 4. 753 4.624 
5.033 4.992 4.842 4.709 
5.126 5.084 4.929 4.793 
5. 217 5.174 5.015 4.875 
5.306 5.262 5.098 4.954 
5.393 5.347 5.179 5.032 
5.479 5. 431 5.259 5.108 
5.562 5. 514 5. 337 5.182 
5.644 5. 594 5.413 5.255 
5.725 5. 673 5.487 5.326 
5.804 5. 751 5.560 5.396 
5.881 5.827 5. 632 5.464 
5. 957 5.902 5. 702 5. 530 
6.032 5.975 5. 770 5.596 
6.106 6.047 5.837 5.659 
6.178 6.118 5.903 5.722 
6.249 6.187 5.967 5.783 
6. 319 6.256 6.030 5.842 

m•4.0 

mol/kg 

3.192 
3.313 
3.430 
3.487 
3.543 
3.653 
3.759 
3.863 
3.963 
4.060 
4.155 
4.247 
4. 336 
4.423 
4.508 
4.591 
4. 671 
4-750 
4-827 
4.902 
4.975 
5.046 
5.116 
5.185 
5.252 
5. 317 
5. 382 
5.444 
5.506 
5.566 
5.625 
5.683 

. ,. .... 

m•5.0 m•6.0 

mol/kg mol/kg 

3. 124 3.060 
3.242 3.175 
3.356 3.287 
3. 412 3. 342 
3.467 3.396 
3.574 3.501 
3. 677 3.602 
3. 778 3.701 
3.876 3.796 
3.970 3.889 
4.062 3.978 
4. 151 4.065 
4.238 4.149 
4. 322 4. 231 
4.404 4. 311 
4.484 4.388 
4.562 4.464 
4.638 4.538 
4. 712 4.610 
4.785 4.680 
4.856 4.749 
4.925 4.816 
4.993 4.882 
5.059 4.947 
5.124 5.010 
5.188 5.073 
5. 250 5.134 
5.312 5.194 
5.372 5.253 
5.431 5.312 
5.490 5.370 
5.547 5.428 

~ 

N 
\0 



Table A-17. 

T p m•0.1 m•0.25 m•0.5 
oc bare 1101/kg 1101/kg 11ol/kg 

o.o 1. 0 -1984.9 -1962.3 -1917.0 
10.0 1.0 -1943.8 -1923.6 -1884.2 
20.0 1.0 -1902.7 -1884.3 -1849.4 
25.0 1.0 -1882.1 -1864.6 -1831.6 
30.0 1.0 -1861.5 -1844.7 -1813.6 
40.0 1.0 -1820.3 -1805.0 -1777.1 
50.0 1.0 -1779.1 -1765.1 -1740.4 
60.0 1. 0 -1737.9 -1725.3 -1703.5 
70.0 1.0 -1696.6 -1685.4 -1666.4 
80.0 1.0 -1655.4 -1645.4 -1629.4 
90.0 1.0 -1614.0 -1605.5 -1592.5 

100.0 1.0 -1572.6 -1565.5 -1555.6 
110.0 1. 4 -1531.1 -1525.5 -1518.7 
120.0 2.0 -1489.4 -1485.5 -1482.0 
130.0 2.7 -1447.6 -1445.4 -1445.5 
140.0 3.6 -1405.7 -1405.3 -1409.2 
150.0 4.8 -1363.5 -1365.1 -1373.1 
160.0 6.2 -1321.2 -1325.0 -1337.3 
170.0 7.9 -1278.7 -1284.8 -1301.9 
180.0 10.0 -1236.0 -1244.7 -1266.9 
190.0 12.5 -1193.0 -1204.5 -1232.5 
200.0 15.5 -1149.7 -1164.3 -1198.6 
210.0 19.1 -1106.0 -1124.2 -1165.5 
220.0 23.2 -1062.1 -1084.2 -1133.2 
230.0 28.0 -1017.7 -1044.3 -1102.2 
240.0 33.4 -972.9 -1004.7 -1072.6 
250.0 39.7 -927.7 -965.5 -1045.1 
260.0 46.9 -882.0 -927.0 -1020.3 
270.0 55.0 -835.8 -889.4 -999.3 
280.0 64.1 -789.3 -853.6 -983.6 
290.0 74.4 -742.6 -820.4 -975.8 
300.0 85.8 -695.9 -791.4 -980.0 

• L) • ,_ 

The Specific Enthalpy of NaCl(aq), J/g. 

••0.75 .-1.0 m•2.0 m•3. 0 

mol/kg 1101/kg mol/kg mol/kg 

-1864.2 -1805.8 -1543.2 -1290.7 
-1839.1 -1789.7 -1569.9 -1359.4 
-1810.2 -1767.5 -1581.2 -1406.1 
-1794.8 -1755.1 -1583.3 -1424.3 
-1779.1 -1742.1 -1583.9 -1440.1 
-1746.9 -1714.9 -1581.5 -1466.1 
-1714.0 -1686.6 -1576.0 -1486.9 
-1680.8 -1657.6 -1568.5 ... 1504.3 
-1647.3 -1628.2 -1559.1 -1517.5 
-1613.9 -1598.9 -1550.0 -1531.8 
-1580.5 -1569.6 -1540.8 -1545.7 
-1547.3 -1540.6 -1531.9 -1559.9 
-1514.2 -1511.8 -1523.7 -1575.0 
-1481.5 -1483.6 -1516.5 -1591.5 
-1449.1 -1455.9 -1510.7 -1610.1 
-1417.2 -1428.9 -1506.6 -1631.1 
-1385.9 -1402.7 -1504.5 -1655.3 
-1355.2 -1377.6 -1504.8 -1683.0 
-1325.2 -1353.6 -1507.8 -1714.9 
-1296.2 -1331.0 -1514.0 -1751.6 
-1268.1 -1309.9 -1523.8 -1793.5 
-1241.3 -1290.7 -1537.8 -1841.6 
-1216.0 -1273.7 -1556.5 -1896.5 
-1192.4 -1259.3 -1581.0 -1959.3 
-1171.0 -1248.1 -1612.2 -2031.3 
-1152.5 -1241.0 -1651.6 -2114.3 
-1137.5 -1239.0 -1701.4 -2210.8 
-1127.3 -1243.8 -1764.4 -2324.3 
-1123.7 -125,7.7 -1845.1 -2460.3 
-1129. 2 -1284.4 -1950.0 -2627.2 
-1147.9 -1329.3 -2089.8 -2838.4 
-1186.3 -1401.5 -2281.4 -3116.4 

m•4.0 m•5.0 

mol/kg mol/kg 

-1112.1 -1060.5 
-1208.9 -1160.7 
-1284.4 -1251.4 
-1316.8 -1293.6 
-1346.6 -1333.7 
-1399.7 -1408.7 
-1446.4 -1477.4 
-1488.4 -1541.0 
-1523.5 -1594.7 
-1561.5 -1654.4 
-1598.8 -1713.2 
-1636.3 -1772.0 
-1674.7 -1831.8 
-1114.8 -1893.5 
-1757.5 -1958.1 
-1803.3 -2026.4 
-1853.1 -2099.3 
-1907.6 -2177.6 
-1967.3 -2262.1 
-2033.1 -2353.6 
-2105.5 -2452.7 
-2185.4 -2560.1 
-2273.6 -2676.5 
-2371.0 -2802.8 
-2479.0 -2939.8 
-2599.2 -3088.8 
-2734.0 -3251.7 
-2887.0 -3431.4 
-3063.7 -3632.6 
-3272.9 -3863.4 
-3529.1 -4137.5 
-3857.3 -4479.8 

• • 

m•6.0 

mol/kg 

-1180.6 
-12SO. 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 

.. 

,...... 
w 
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• ..If-

T p m•0.1 m•0.2S ... o.s 

oc bare mol/It& mol/ka mol/ka 

o.o 200.0 -196S.2 -1943.4 -1900.6 
10.0 200.0 -1924.8 -190S.2 -1867.S 
20.0 200.0 -1884.3 -1866.4 -1832.7 
2S.O 200.0 -1864.0 -1846.8 -1814.9 
30.0 200.0 -1843.6 -1827.1 -1796.8 
40.0 200.0 -1802.8 -1787.7 -1760.S 
so.o 200.0 -1762.0 -1748.2 -1723.8 
60.0 200.0 -1721.2 -1708.6 -1686.9 
70.0 200.0 -1680.4 -1669.0 -1650.0 
80.o 200.0 -1639.5 -1629.4 -1613.1 
90.0 200.0 -1598.5 -1589.7 -1576.2 

100.0 200.0 -1557.5 -1550.0 -1539.4 
110.0 200.0 -1516.4 -1510.3 -1502.7 
120.0 200.0 -1475.1 -1470.6 -1466.1 
130.0 200.0 -1433.8 -1430.9 -1429.6 
140.0 200.0 -1392.4 -1391.2 -1393.4 
150.0 200.0 -1350.8 -1351.4 -1357.4 
160.0 200.0 -1309.1 -1311. 7 -1321.7 
170.0 200.0 -1267.2 -1271.9 -1286.3 
180.0 200.0 -1225.2 -1232.2 -1251.3 
190.0 200.0 -1183.0 -1192.5 -1216.8 
200.0 200.0 -1140. 5 -1152.9 -1182.8 
210.0 200.0 -1097.8 -1113.2 -1149.3 
220.0 200.0 -1054.9 -1073.6 -1116.6 
230.0 200.0 -1011.5 -1034.2 -1084.8 
240.0 200.0 -967.9 -994.8 -1054.1 
250.0 200.0 -923.8 -955.7 -1024.8 
260.0 200.0 -879.3 -917.0 -997.4 
270.0 200.0 -834.4 -878.9 -972.6 
280.0 200.0 -789.1 -841.7 -951.4 
290.0 200.0 -743.3 -806.2 -935.5 
300.0 200.0 -697.3 -773.5 -927.8 

Table A-17 (cont'd). 

11•0.1S m•1.0 m•2.0 m•3.0 

mol/ka •ol/ka mol/ka mol/ka 

-1851. 3 -1797.3 -1S58.3 -1331.3 
-1824.9 -1778. s -1S75.0 -1381.7 
-179S.2 -1754.7 -1S79.9 -1416.9 
-1779.6 -1741.7 -1579.8 -1430.9 
-1763.6 -1728.2 -1578.3 -1443.1 
-1731.1 -1700.2 -1S72.8 -1463.4 
-1698.0 -1671.2 -1564.6 -1479.7 
-1664.S -1641.8 -1S54.9 -1493.2 
-1631.0 -1612.0 -1544.4 -1505.1 
-1597.3 -1582.2 -1533.2 -1515.7 
-1563.8 -1552.5 -1522.1 -1526.0 
-1530.4 -1523.0 -1511.3 -1536.6 
-1497.2 -1493.8 -1501.2 -1548.1 
-1464.3 -1465.0 -1492.2 -1561.1 
-1431.7 -1436.8 -1484.4 -1576.0 
-1399.6 -1409.3 -1478.4 -1593.6 
-1368.0 -1382.5 -1474.4 -1614.3 
-1337.0 -1356.8 -1472.7 -1638.8 
-1306.7 -1332.0 -1473.6 -1667.5 
-1277.2 -1308.6 -1477.7 -1701.2 
-1248.6 -1286.5 -1485.3 -1740.3 
-1221.0 -1266.0 -1496.8 -1785.6 
-1194. 7 -1247.4 -1512.7 -1837.9 
-1169.8 -1231.0 -1533.8 -1897.9 
-1146.7 -1217.2 -1560.8 -1966.6 
-1125.6 -1206.5 -1594.7 -2045.3 
-1107.3 -1199.7 -1636.8 -2135.4 
-1092.3 -1197.8 -1689.1 -2239.2 
-1081.9 -1202.4 -1754.1 -2359.6 
-1077.7 -1215.7 -1836.1 -2501.5 
-1082.6 -1241.6 -1941.7 -2672.5 
-1101.1 -1286.2 -2081.8 -2885.9 

,. 

iD•4.0 m•S.O 

mol/kg mol/kg 

-1171.8 -1126.3 
-1243.6 -1198.1 
-1303.S -1271.S 
-1330.3 -1307.3 
-135S.2 -1342.2 
-1400.7 -1409.0 
-1441.5 -1471.6 
-1478.6 -1530.5 
-1513.6 -1587.0 
-1546.4 -1640.3 
-1578.4 -1692.3 
-1610.5 -1744.0 
-1643.4 -1796.4 
-1678.1 -1850.6 
-1715. 3 -1907.6 
-1755.9 -1968.5 
-1800.6 -2034.3 
-1850.3 -2106.0 
-1905.7 -2184.7 
-1967.6 -2271. 3 
-2036.9 -2366.8 
-2114.4 -2472.1 
-2200.9 -2588.1 
-2297.3 -2715.7 
-2404.6 -2855.7 
-2524.0 -3009.0 
-2656.9 -3176.4 
-2805.1 -3359.1 
-2971.3 -3558. 7 
-3159.7 -3777.8 
-3377.5 -4021.5 
-3637.6 -4300.0 

i .• , 

m•6.0 

mol/kg 

-1233.7 
-1276.9 
-1347.S 
-1386.9 
-1427.4 
-1508.8 
-1S88.4 
-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 

...... 
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T p 111•0.1 m•0.25 11•0.5 
oc ban aol/kg 1101/kg 1101/kg 

o.o 400.0 -1945.9 -1924.9 -1884.3 
10.0 400.0 -1906.1 -1887.1 -1851.0 
20.0 400.0 -1866.1 -1848.6 -1816.0 
25.0 400.0 -1846.0 -1829.2 -1798.2 
30.0 400.0 -1825.8 -1809.7 -1780.2 
40.0 400.0 -1785.5 -1770.5 -1743.8 
50.0 400.0 -1745.0 -1731.3 -1707.2 
60.0 400.0 -1704.5 -1692.0 -1670.4 
10.0 400.0 -1664.0 -1652.6 -1633.6 
80.0 400.0 -1623.5 -1613.3 -1596.8 
90.0 400.0 -1582.9 -1573.9 -1559.9 

100.0 400.0 -1542.2 -1534.5 -1523.2 
110.0 400.0 -1501.4 -1495.0 -1486.5 
120.0 400.0 -1460.6 -1455.6 -1450.0 
130.0 400.0 -1419.6 -1416.1 -1413.5 
140.0 400.0 -1378.6 -1376.6 -1377.3 
150.0 400.0 -1337.4 -1337.2 -1341.3 
160.0 400.0 -1296.2 -1297.7 -1305.6 
170.0 400.0 -1254.8 -1258.3 -1270.2 
180.0 400.0 -1213.3 -1218.8 -1235.1 
190.0 400.0 -1111.7 -1179.4 -1200.3 
200.0 400.0 -1129.8 -1140. 1 -1166.0 
210.0 400.0 -1087.8 -1100. 1 -1132.2 
220.0 400.0 -1045.5 -1061.4 -1099.0 
230.0 400.0 -1003.0 -1022.1 -1066.3 
240.0 400.0 -960.3 -982.9 -1034.5 
250.0 400.0 -917.2 -943.8 -1003.5 
260.0 400.0 -873.8 -904.8 -973. 1 
270.0 400.0 -830.0 -866.0 -945.3 
280.0 400.0 -785.8 -821.7 -918.7 
290.0 400.0 -741.3 -789.9 -894.5 
300.0 400.0 -696.4 -753.0 -873.6 

.. ,, . 

Table A-17 (cont'd). 

m•O. 75 m•1.0 m•2.0 m•3.0 

mol/kg mol/kg mol/Its mol/kg 

-1838.2 -1788.3 -1569.8 -1363.8 
-1810.6 -1767.0 -1577.8 -1399.0 
-1780.1 -1141.7 -1577.4 -1424.7 
-1764.3 -1128.2 -1575.1 -1435.1 
-1748.1 -1714.2 -1572.0 -1444.2 
-1115.3 -1685.5 -1563.5 -1459.5 
-1681.9 -1655.9 -1553.1 -1471.8 
-1648.3 -1625.9 -1541.3 -1481.8 
-1614.6 -1595. 1 -1529.2 -1491.6 
-1580.8 -1565.5 -1516.2 -1498.8 
-1547.1 -1535.3 -1503.2 -1505.6 
-1513.5 -1505.3 -1490.6 -1512.8 
-1480.1 -1475.1 -1478.7 -1520.8 
-1447.0 -1446.4 -1467.8 -1530.2 
-1414.2 -1417.7 -1458.1 -1541.5 
-1381.8 -1389.6 -1450.1 -1555.5 
-1349.9 -1362.2 -1444.0 -1572.5 
-1318.5 -1335.7 -1440.2 -1593.3 
-1287.8 -1310.2 -1439.0 -1618.4 
-1257.7 -1285.8 -1440.8 -1648.4 
-1228.5 -1262.7 -1445.9 -1684.0 
-1200.2 -1241.0 -1454.9 -1726.0 
-1112.8 -1220.9 -1468.0 -1775.0 
-1146.7 -1202.5 -1485.9 -1831.9 
-1121.8 -1186.3 -1509.2 -1897.6 
-1098.5 -1112.5 -1538.5 -1973.2 
-1077.0 -1161.4 -1574.8 -2059.8 
-1057.8 -1153.7 -1619.3 -2159.1 
-1041.2 -1150.0 -1673.2 -2272.9 
-1028.0 -1151.4 -1738.5 -2403.5 
-1019.2 -1159.2 -1817.9 -2554.3 
-1016.4 -1175.5 -1915.1 -2729.7 

m•4.0 m•5.0 

11ol/ks mol/Its 

-1217.6 -1170.9 
-1269.6 -1222.4 
-1317.2 -1283.1 
-1339.3 -1314.3 
-1360.4 -1345.3 
-1399.6 -1405.9 
-1435.3 -1463.8 
-1468.3 -1518.8 
-1501.7 -1576.0 
-1529.6 -1623.5 
-1556.6 -1669.1 
-1583.5 -1113.9 
-1611.1 -1759.0 
-1640.3 -1805.5 
-1671.9 -1854.6 
-1706.8 -1907.4 
-1745.8 -1965.1 
-1789.9 -2028.8 
-1839.9 -2099.7 
-1896.7 -2179.1 
-1961.2 -2268.2 
-2034.6 -2368.3 
-2117.7 -2480.5 
-2211.7 -2606.3 
-2317.8 -2747.1 
-2437.2 -2904.1 
-2571.5 -3079.0 
-2722.2 -3273.4 
-2891.5 -3488.9 
-3081.6 -3727.5 
-3295. 7 . -3991. 3 
-3537.9 -4282.8 

' .. 

m•6.0 

mol/Its 

-1257.4 
-1285.0 
-1346.3 
-1382.4 
-1420.1 
-1497.4 
-1574.3 
-1649.0 
-1128.9 
-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. 1 
-3786.2 
-4035.1 
-4307.2 
-4602.9 
-4921.7 

.. 
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T p a•0.1 m•0.25 m•0.5 
oc bar a aol/Jr.g aol/lr.g mol/kg 

o.o 600.0 -1927.1 -1906.9 -1868.2 
10.0 600.0 -1887.8 -1869.3 -1834.6 
20.0 600.0 -1848.2 -1831.1 -1799.6 
25.0 600.0 -1828.3 -1811.8 -1781.7 
30.0 600.0 -1808.3 -1792.4 -1763.7 
40.0 600.0 -1768.3 -1753.5 -1727.4 
50.0 600.0 -1728.1 -1714.5 -1690.8 
60.0 600.0 -1688.0 -1675.4 -1654.1 
70.0 600.0 -1647.8 -1636.3 -1617.3 
80.0 600.0 -1607.5 -1597.2 -1580.5 
90.0 600.0 -1567.2 -1558.0 -1543.7 

100.0 600.0 -1526.9 -1518.9 -1507.0 
110.0 600.0 -1486.4 -1479.6 -1470.4 
120.0 600.0 -1445.9 -1440.4 -1433.9 
130.0 600.0 -1405.3 -1401.2 -1397.5 
140.0 600.0 -1364.6 -1362.0 -1361.3 
150.0 600.0 -1323.8 -1322.8 -1325.4 
160.0 600.0 -1283.0 -1283.6 -1289.6 
170.0 600.0 -1242.0 -1244.4 -1254.1 
180.0 600.0 -1201.0 -1205.2 -1219.0 
190.0 600.0 -1159.8 -1166.1 -1184. 1 
200.0 600.0 -1118.5 -1127.0 -1149.7 
210.0 600.0 -1077.0 -1087.9 -1115.7 
220.0 600.0 -1035.4 -1048.9 -1082.1 
230.0 600.0 -993.5 -1009.8 -1049.0 
240.0 600.0 -951.5 -970.8 -1016.6 
250.0 600.0 -909.2 -931.9 -984.8 
260.0 600.0 -866.6 -893.0 -953.9 
270.0 600.0 -823.7 -854.2 -923.9 
280.0 600.0 -780.6 -815.6 -895.2 
290.0 600.0 -737.1 -777.2 -867.9 
300.0 600.0 -693.2 -739.2 -842.6 

Table A-17 (cont'd). 

••0.75 m•1. 0 m•2.0 m•3.0 

1101/Jr.g mol/kg mol/kg mol/kg 

-1825.0 -1778.6 -1577.9 -1388.5 
-1796.2 -1755.2 -1578.6 -1411.5 
-1765.1 -1728.6 -1573.5 -1429.4 
-1749. 1 -1714.6 -1569.6 -1436.9 
-1732.8 -1700.2 -1564.9 -1443.5 
-1699.6 -1670.8 -1553.9 -1454.6 
-1666.0 -1640.7 -1541.4 -1463.4 
-1632.2 -1610.2 -1527.7 -1470.3 
-1598.2 -1579.5 -1513.8 -1477.5 
-1564.3 -1548.8 -1499.2 -1481.6 
-1530.4 -1518.3 -1484.5 -1485.3 
-1496.7 -1487.9 -1470.3 -1489.4 
-1463.2 -1457.8 -1456.7 -1494.1 
-1429.9 -1428.1 -1444.0 -1500.2 
-1396.9 -1398.9 -1432.7 -1508.3 
-1364.3 -1370. 3 -1422.9 -1518.8 
-1332.1 -1342.4 -1414.9 -1532.3 
-1300.4 -1315.3 -1409.2 -1549.5 
-1269.3 -1289.2 -1406.1 -1571.1 
-1238.9 -1264.1 -1405.8 -1597.6 
-1209.2 -1240.1 -1408.8 -1629.8 
-1180.3 -1217.5 -1415.6 -1668.4 
-1152. 3 -1196.3 -1426.5 -1714.4 
-1125.3 -1176. 7 -1442.1 -1768.6 
-1099.5 -1159.0 -1463.0 -1832.1 
-1074.9 -1143.3 -1489.9 -1906.1 
-1051.8 -1130.1 -1523.7 -1992.2 
-1030.5 -1119.6 -1565.4 -2092.1 
-1011.2 -1112.5 -1616.3 -2208.1 
-994.3 -1109.2 -1678.4 -2343.2 
-980.6 -1110.9 -1753.9 -2501.3 
-970.8 -1118. 7 -1846.2 -2688.0 

m•4.0 

mol/Its 

-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 

1~;~:: ... 

m•5.0 m•6. 0 

mol/Its mol/kg 

-1195.3 -1253.1 
-1234.1 -1275.9 
-1286.9 -1334.2 
-1315.1 -1369.2 
-1343.6 -1406.0 
-1399.9 -1482.0 
-1454.4 -1557.8 
-1506.4 -1631.7 
-1563.1 -1715.0 
-1605.5 -1774.1 
-1645.5 -1829.0 
-1684.0 -1880.9 
-1722.4 -1931.3 
-1761.8 -1981.8 
-1803.2 -2033.7 
-1848.1 -2088.7 
-1897.5 -2148.5 
-1952.9 -2214.6 
-2015.5 -2288.8 
-2086.8 -2372.8 
-2168.2 -2468.6 
-2261.3 -2578.0 
-2367.7 -2703.1 
-2489.2 -2846.1 
-2627.9 -3009.5 
-2786.1 -3195.9 
-2966.2 -3408.3 
-3171.6 -3650. 3 
-3405.8 -3926.0 
-3673.9 -4240.8 
-3982.1 -4601.2 
-4338.9 -5016.1 

....... 
w 
w 



T p a•0.1 a•0.25 a•0.5 
oc ban aol/q aol/q aol/ka 

o.o 800.0 -1908.8 -1889.1 -1852.2 
10.0 8oo.o -1869.9 -1851.8 -1818.4 
20.0 800.0 -1830.6 -1813.8 -1783.2 
25.0 800.0 -1810.8 -1794.6 -1765.4 
30.0 8oo.o -1791.0 -1775.3 -1747.3 
40.0 800.0 -1751.2 -1736.7 -1711.0 
50.0 800.0 -1711.4 -1697.9 -1674.5 
60.0 800.0 -1671.5 -1659.0 -1637.8 
70.0 800.0 -1631.6 -1620.1 -1601.0 
80.0 800.0 -1591.6 -1581.2 -1564.3 
90.0 800.0 -1551.6 -1542.2 -1527.6 

100.0 800.0 -1511.5 -1503.3 -1491.0 
110.0 800.0 -1471.3 -1464.3 -1454.4 
120.0 800.0 -1431.1 -1425.3 -1418.0 
130.0 800.0 -1390.8 -1386.3 -1381.6 
140.0 800.0 -1350.5 -1347.3 -1345.5 
150.0 800.0 -1310.0 -1308.3 -1309.5 
160.0 8oo.o -1269.5 -1269.3 -1273.8 
170.0 800.0 -1228.9 -1230.4 -1238.3 
180.0 800.0 -1188.3 -1191.5 -1203.1 
190.0 800.0 -1147.5 -1152.6 -1168.3 
200.0 800.0 -1106.6 -1113.8 -1133. 7 
210.0 800.0 -1065.6 -1075.0 -1099.6 
220.0 800.0 -1024.5 -1036.2 -1065.9 
230.0 800.0 -983.2 -997.4 -1032.6 
240.0 800.0 -941.8 -958.7 -999.9 
250.0 800.0 -900.1 -920.0 -967.8 
260.0 800.0 -858.3 -881.3 -936.3 
270.0 800.0 -816.2 -842.7 -905.7 
280.0 800.0 -773.9 -804.3 -876.1 
290.0 800.0 -731.2 -766.0 -847.8 
300.0 800.0 -688.4 -727.9 -821.2 

,. U I\-

Table A-17 (cont'd). 

11•0.75 m•1 •. 0 m•2.0 m•3.0 

aol/ka aol/ka mol/Ita aol/ka 

-1811.6 -1768.3 -1582.7 -1405.8 
-1781.9 -1743.1 -1577.5 -1419.6 
-1750.2 -1115.4 -1568.6 -1431.6 
-1733.9 -1700.9 -1563.1 -1436.7 
-1717.4 -1686.2 -1557.2 -1441.3 
-1684.0 -1656.1 -1544.0 -1448.9 
-1650.2 -1625.5 -1529.6 -1454.6 
-1616.2 -1594.6 -1514.3 -1458.8 
-1582.0 -1563.4 -1498.5 -1463.3 
-1548.0 -1532.4 -1482.4 -1464.7 
-1514.0 -1501.4 -1466.4 -1465.9 
-1480.1 -1470.7 -1450.7 -1467.2 
-1446.4 -1440.3 -1435.6 -1469.2 
-1413.0 -1410.2 -1421.5 -1472.5 
-1379.8 -1380.7 -1408.7 -1477.5 
-1347.1 -1351.6 -1397.3 -1485.0 
-1314.7 -1323.3 -1387.8 -1495.4 
-1282.8 -1295.7 -1380.4 -1509.4 
-1251.5 -1269.1 -1375.5 -1527.6 
-1220.7 -1243.4 -1373.4 -1550.9 
-1190. 7 -1218.8 -1374.6 -1579.8 
-1161.4 -1195.4 -1379.5 -1615.2 
-1132.9 -1173.4 -1388.5 -1658.2 
-1105.4 -1153.0 -1402.3 -1709.7 
-1078.9 -1134. 3 -1421.4 -1770.9 
-1053.6 -1117.6 -1446.7 -1843.3 
-1029.7 -1103. 1 -1479.0 -1928.9 
-1007.3 -1091.3 -1519.7 -2029.7 
-986.8 -1082.6 -1570.3 -2149.0 
-968.5 -1077.7 -1632.9 -2290.5 
-953.1 -1077.5 -1710. 7 -2460.1 
-941.3 -1083.4 -1807.9 -2665.9 

m•4.0 m•5.0 

mol/Ita aol/ka 

-1269.4 -1200.7 
-1297.3 -1234.3 
-1329.4 -1283.6 
-1345.6 -1310.3 
-1361.5 -1337.5 
-1391.9 -1391.4 
-1420.3 -1443.7 
-1446.5 -1493.5 
-1475.1 -1549.5 
-1495.2 -1587.9 
-1513.9 -1623.2 
-1532.1 -1656.6 
-1550.6 -1689.2 
-1570.1 -1122.2 
-1591.7 -1756.9 
-1616.2 -1794.4 
-1644.5 -1836.2 
-1677.7 -1883.6 
-1716.6 -1938.0 
-1762.6 -2000.9 
-1816.6 -2073.9 
-1880.0 -2158.9 
-1954.3 -2257.8 
-2041.0 -2372. 7 
-2142.1 -2506.1 
-2259.7 -2661.2 
-2396.6 -2841.4 
-2556.3 -3051.2 
-2743.1 -3296.5 
-2963.1 -3585.0 
-3224.6 -3927.5 
-3539.5 -4339.3 

.. 

m•6.0 

mol/Ita 

-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 

""' 

....... 
w 
.p. 



··- ";J .- .._ 

T p a•0.1 a•0.25 a•0.5 
oc ban aol/kg mol/Ita aol/ka 

o.o 1000.0 -1890.8 -1871.7 -1836.4 
10.0 1000.0 -1852.2 -1834.5 -1802.3 
20.0 1000.0 -1813.2 -1796.7 -1767.1 
25.0 1000.0 -1793.6 -1777.6 -1749.2 
30.0 1000.0 -1773.9 -1758.5 -1731.1 
40.0 1000.0 -1734.4 -1720.0 -1694.8 
50.0 1000.0 -1694.8 -1681.4 -1658.3 
60.0 1000.0 -1655.1 -1642.7 -1621.7 
70.0 1000.0 -1615.5 -1604.0 -1584.9 
80.0 1000.0 -1575.7 -1565.2 -1548.2 
90.0 1000.0 -1536.0 -1526.5 -1511.6 

100.0 1000.0 -1496.2 -1487.7 -1475.1 
110.0 1000.0 -1456.3 -1448.9 -1438.6 
120.0 1000.0 -1416.3 -1410.2 -1402.2 
130.0 1000.0 -1376.3 -1371.4 -1365.9 
140.0 1000.0 -1336.2 -1332.6 -1329.8 
150.0 1000.0 -1296.1 -1293.8 -1293.9 
160.0 1000.0 -1255.9 -1255.1 -1258.2 
170.0 1000.0 -1215.6 -1216.3 -1222.8 
180.0 1000.0 -1175.3 -1177.7 -1187.6 
190.0 1000.0 -1134.9 -1139.0 -1152.7 
200.0 1000.0 -1094.4 -1100.4 -1118.2 
210.0 1000.0 -1053.8 -1061.9 -1084.0 
220.0 1000.0 -1013.2 -1023.3 -1050.2 
230.0 1000.0 -972.4 -984.8 -1016.9 
240.0 1000.0 -931.4 -946.4 -984.1 
250.0 1000.0 -890.3 -908.0 -951.8 
260.0 1000.0 -849.1 -869.6 -920.2 
270.0 1000.0 -807.6 -831.3 -889.4 
280.0 1000.0 -766.0 -793.1 -859.5 
290.0 1000.0 -724.2 -755.1 -831.0 
300.0 1000.0 -682.1 -717.4 -804.1 

Table A-17 (cont'd). 

a•0.75 m•1.0 m•2.0 a•3.0 

aol/ka mol/Ita aol/ka aol/ka 

-1798.0 -1757.4 -1584.5 -1416.3 
-1767.5 -1730.7 -1574.6 -1423.6 
-1735.3 -1702.1 -1562. 7 -1431.3 
-1718.9 -1687.2 -1556.0 -1434.7 
-1702.2 -1672.2 -1549.0 -1437.7 
-1668.6 -1641.6 -1534.0 -1442.5 
-1634.6 -1610.5 -1517.9 -1445.7 
-1600.4 -1579.2 -1500.9 -1447.4 
-1566.0 -1547.5 -1483.6 -1449.4 
-1531.8 -1516.1 -1466.2 -1448.9 
-1497.7 -1484.9 -1449.0 -1448.0 
-1463.8 -1454.0 -1432.2 -1447.2 
-1430.0 -1423. 3 -1416.1 -1447.0 
-1396.5 -1392.9 -1400.8 -1448.0 
-1363.2 -1363.1 -1386.7 -1450. 7 
-1330.3 -1333.7 -1374.1 -1455.7 
-1297.8 -1305.1 -1363.3 -1463.5 
-1265.8 -1277.1 -1354.5 -1474.9 
-1234.3 -1250.1 -1348.3 -1490.4 
-1203.3 -1223.9 -1344.8 -1510.7 
-1173.0 -1198.9 -1344.5 -1536.8 
-1143.5 -1175.0 -1347.8 -1569.4 
-1114.7 -1152.4 -1355.3 -1609.5 
-1086.8 -1131.4 -1367.6 -1658.3 
-1059.9 -1112.0 -1385.2 -1717.1 
-1034.2 -1094.6 -1409.2 -1787.7 
-1009.8 -1079.4 -1440.5 -1872.1 
-986.9 -1066.9 -1480.5 -1972.9 
-965.8 -1057.5 -1531.1 -2093.9 
-947.0 -1052.0 -1594.9 -2239.8 
-931.1 -1051.5 -1675.6 -2417.8 
-919.1 -1057.5 -1778.5 -2638.3 

•• 

m•4.0 a•5.0 

mol/Ita mol/kg 

-1277.2 -1188.4 
-1300.3 -1223.9 
-1329.0 -1273.8 
-1343.7 -1300.6 
-1358.2 -1327.6 
-1386.1 -1380.9 
-1411.9 -1432.1 
-1435.5 -1480.4 
-1462.0 -1536.4 
-1479.6 -1572.2 
-1495.5 -1604.3 
-1510.6 -1633.9 
-1525.8 -1662.1 
-1541.9 -1690.1 
-1559.6 -1719.2 
-1580.1 -1750.7 
-1604.1 -1786.0 
-1632.7 -1826.3 
-1667.0 -1873.2 
-1708.1 -1928.3 
-1757.1 -1993.3 
-1815.6 -2070.1 
-1884.9 -2160.7 
-1967.0 -2267.6 
-2063.9 -2393.6 
-2178.1 -2542.1 
-2312.9 -2717.5 
-2472.3 -2925.0 
-2661.9 -3171.9 
-2888.9 -3467.9 
-3164.1 -3826.8 
-3502.9 -4268.9 

.. 

m•6.0 

aol/ka 

-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 

....... 
w 
Vl 
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