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THE VOLUMETRIC PROPERTIES OF
AQUEOUS SODIUM CHLORIDE SOLUTIONS
OM 0° TO 500°C AT PRESSURES UP TO
2000 BARS BASED ON A REGRESSION OF
AVAILABLE DATA IN THE
LITERATURE

By RoserT W. PoTTER 11 and Davip L. BRownN

ABSTRACT

The volumetric properties of aqueous sodium chloride solutions from 0° to 500°C at
pressures up to 2000 bars for concentrations ranging from infinite dilution to as high as
8.0 molal have been obtained by a computer regression of the available experimental
data from the literature. The regression was done using (1) the simplest forms of
equations capable of describing the experimental data, (2) unsmoothed data where
possible, and (3) a least-squares regression technique in which the individual data
points were weighted with respect to their relative uncertainty. By following this
procedure, a set of internally consistent data was generated. The results are presented
in 27 tables of density data at various concentrations, temperatures, and pressures.
Two tables of empirical constants capable of generating the tables of density values as
well as interpolating the tabulated values are also given.

INTRODUCTION

Pressure-volume-temperature-composition (P-V-T-X) data for
brines are required to establish optimum operating temperatures,
pressures, and flow rates for the production of geothermal brine
fields, to minimize scaling and corrosion, and to design intelligently
turbines for production of electricity. One of the prerequisites for
successful chemical modeling of geothermal brine systems, as well as
reservoir modeling, is thermodynamic data derived from the vol-
umetric properties of brines, for example, partial and apparent molal
volumes. In view of the critical importance of P-V-T-X data to the
utilization and understanding of geothermal brine systems, a compi-
lation of the available data from the literature and a critical evalua-
tion of these data are required. The compilation of the available data
from the literature has been completed (Potter and others, 1975), and
this chapter presents a critical evaluation of the volumetric data for
aqueous sodium chloride solutions.
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The volumetric properties of aqueous sodium chloride solutions
have been the focus of experimental investigation since 1854. The
experimental data prior to 1928, from a total of 103 published refer-
ences, have been collected, critically evaluated, and published as
smoothed values in the International Critical Tables (National
Research Council, 1928). The data published since 1928 have been
collected and summarized by Potter, Shaw, and Haas (1975). The 119
references covered by them produced a total of 2,453 volumetric meas-
urements as well as 802 smoothed densities. These data and the data
presented in the International Critical Tables served as the data base
used in this critical evaluation of the volumetric properties of aque-
ous sodium chloride solutions.

Prior to the present evaluation, the only fairly extensive tabula-
tions of smoothed volumetric data for aqueous, vapor-saturated
sodium chloride solutions were: International Critical Tables
(National Research Council, 1928) for 0.5-26 weight percent solu-
tions from 0°-100°C; Fabuss and Korosi (1968) for 0.1-3.5 molal (also
given in weight percent and molarity) solutions from 20°-150°C (ta-
bles also in °F); and Haas (1970) for 0-8.0 molal solutions from 75°-
325°C. There are no critical compilations of smoothed data available
for solutions at pressures greater than the saturation vapor pressure
(Potter, 1976). The limited range of critically evaluated numbers is
further evidence of a need for a critical evaluation of all the data over
the whole P-V-T-X space if it is available, despite the fact that ex-
perimental data summarized by Potter, Shaw, and -Haas (1975) are
for solutions from 10%-15.8 molal over the temperature range 0°-
770°C at pressures up to 12000 bars.

DATA REGRESSION METHODS

The intent of this critical evaluation of agqueous sodium chloride
solutions is to produce a set of internally consistent densities that
describes the available volumetric data without introducing any
theoretical bias. Hence only the raw experimental values were used
in the regression of the volumetric properties, except for the pre-1928
data. Since many of these data are unavailable, the smoothed data
from the International Critical Tables (National Research Council,
1928) were used in their place. These data were converted to a com-
mon system of units and were then fit to the simplest form of an
equation that would adequately describe the experimental data. A
minimum amount of data points were rejected using statistical cri-
terion, and the data were then refit to an equation of the same form.
The equations that were finally derived in this fashion were used to
generate the smoothed density values.

The experimental data for the volumetric properties of aqueous
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sodium chloride solutions are reported in the literature in every unit
imaginable, from densities in ft3/lb-mol to pressure in amagats.
Hence all the volumetric property data had to be converted to a com-
mon system of units before they could be evaluated. The system of
units used was bars,’C, g/cm?, and molality for the pressure, tempera-
ture, density, and composition, respectively. All these units at the
present time are acceptable SI units (Page and Vigoureux, 1972).

A less tractable problem was that of converting the data to a com-
mon reference base for the volumetric properties of pure water. Most
workers used water either directly or indirectly as a standard for
their volumetric measurements, and hence their reported values de-
pend on the set of volumetric data for pure water that the inves-
tigator chose to employ. Wherever possible, the volumetric data for
aqueous sodium chloride solutions used in the regression were cor-
rected to the reference base for pure water of Kell and Whalley (1965)
below 150°C and Keenan, Keyes, Hill, and Moore (1969) at higher
temperatures.

Each datum of the data base was evaluated as to its relative uncer-
tainty. In general, the uncertainty was taken to be the precision as
stated by the original investigator. However, in those cases where no
precision or estimate of uncertainty was stated, an estimated value
for the uncertainty was supplied. The precision was estimated as one
in the last decimal place of the reported data or on the basis of the
precision that could be expected from the method employed under
normal conditions. The estimate that yielded the largest uncertainty
was the estimate used to weight the data for the regression.

After several trial fittings of the density as a function of composi-
tion at constant temperature and pressure, the following equations
were found to be the simplest equations that could most precisely
describe the experimental data:

d= 1000d, +M,md, T P tan) .
1000+A,mdy +Bym32d, +Com?2d, , P constan 1)

and
d=A;+Bim¥2+Cim (T, P constant) 2)

where d is the density of the aqueous sodium chloride solution, d is
the density of pure water at the temperature and pressure of consid-
eration; m is the molality; M, is the molecular weight of sodium
chloride; and A, A,, B,, B,, C,, and C, are empirical constants. Equa-
tion (1) was required to be able to fit the highly precise data, that is,
+10%~+10* g/cm3, which were available below 100°C. At higher
temperatures where most of the data had a precision of =0.001-
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+0.005 g/cm3, equation (2) proved adequate to describe the experi-
mental data. The density as a function of temperature at constant
composition and pressure was found to be adequately described by an
equation of the following form:

d=A+BT+CT? (Composition, P constant) 3)

where A, B, and C are empirical constants.

The smoothed densities were obtained from a computer regression
of the P-V-T-X data base previously described. The regression of
these data was accomplished by using a least-squares method in
which the individual data points were weighted with respect to their
relative uncertainty (Meyer, 1975). The experimental data were first
regressed at constant temperature and pressure as a function of com-
position, then the resulting smoothed densities were regressed as a
function of temperature at constant composition and pressure. After
the initial fit as a function of composition, the experimental data were
evaluated via Chauvenet’s criterion and the inappropriate data were
rejected. The remaining data were then refit to either equation (1) or
(2) depending on the temperature, and the subsequent smoothed val-
ues were used in the final regression. This was the only stage in the
regression at which data were rejected.

RESULTS

Table 1 summarizes the densities for the vapor-saturated aqueous
sodium chloride solutions from 0°-500°C for various concentrations
expressed as molality. The densities for vapor-saturated aqueous
sodium chloride solutions with concentration expressed in weight
percent (table 2) were derived by interpolating the expressions for
density as a function of the molality. The densities for various
molalities, 0.5-6.0 molal in 0.5 molal steps, at pressures greater than
the saturation vapor pressure up to 2000 bars from 25°-500°C are
summarized in tables 3-14; the densities for various sodium chloride
solutions with concentration expréssed in weight percent, 1-25
weight percent in 2 weight percent increments, for the same pressure
and temperature range are summarized in tables 15-27. The regres-
sion constants for the equations used to generate tables 1-27 are
tabulated in tables 28 and 29.

The uncertainties for the densities given in tables 1-27 are the
mean deviation of the experimental values from the final regressed
equations. The extrapolated densities have been assigned an uncer-
tainty of 10 times the mean standard deviation for the final regressed
equations (tables 28 and 29). These assignments were made because
of the simple form of the equations used; for although the equations
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fit the data well, they cannot be readily extrapolated with any
certainty. Data is available for higher temperatures, pressures,
and concentrations than those summarized in tables 1-27; how-
ever, in general, these data are not consistent with the lower tem-
perature, pressure, and concentration data or not extensive enough to
allow for a reliable regression that would yield internally consistent
P-V-T-X data.

As has been previously stated, there are three critical compilations
of density data for limited temperature ranges previous to this study:
International Critical Tables (National Research Council, 1928),
Fabuss and Korosi (1968), and Haas (1970). The observed mean
standard deviations between these data sets and the data in this
study are =0.0003 g/cm3, +0.0007 g/cm?3, and +0.0036 g/cm?, respec-
tively. The percentages of the smoothed points from the previous
compilations that lie within the error bands determined for this study
are 69.2 percent, 85.7 percent, and 82.0 percent for the International
Critical Tables, Fabuss and Korosi, and Haas, respectively.

The tabulations given here will differ from those given in Chapters
A and B of this Bulletin (Haas, 1976a, b) because these results were
not available when the earlier chapters were prepared. Haas used an
earlier formulation for the density of NaCl solutions to calculate the
density and specific volume of the vapor-saturated solutions and to
estimate the partial molal volumes of the H2O and NaCl components.
As indicated in the foregoing analysis, these differences are minor in
nature when the precision and accuracy of the available data are
considered.

The density data obtained from smoothing all the available ex-
perimental data are in substantial agreement with previous studies
of a similar nature. The smoothed values presented in tables 1-27
represent a reliable set of internally consistent data that describes
the available experimental data for the volumetric properties of
aqueous sodium chloride solutions. Their wider scope, both in
temperature-pressure-composition space and in completeness of data
considered, makes these tabulations superior to the previously avail-
able compilations. The data as presented in tables 1-27 appear to be
of significant precision for engineering purposes; however the preci-
sion is such that only preliminary thermochemical data can be ex-
tracted from the data set (Potter, 1976).
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PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C18

sanyea pateroderixy,

726°0  S68'0  Z98°0  1£8°0  ,6L°0  ,LL'O -- -- -- - -- -- - -- 00s
Lv6'0  126°0  168°0  Z98°0  ,Z8'0  ,T8°0  ,6L°0  ,8L°0 9.0 -- -- -- -- sty
0L6°0  9v6°0  616°0  Z68°0  (S8°0 €80  ,£8°0  ,Z8°0  ,08°0  ,6L°0  ,BLO  LL'0  ,9L°0 -- osy
£66°0  0.6°0  S6'0  0Z6'0  888°0  S/B'0  £98°0  0S8°0  9g8°0  ,78°0  ,I8°0  ,I8°0  ,08°0 - szy
v10°T  £66°0  0L6°0  L¥6'0  B8I6'0 9060  S68°0  £88°0  0/8°0  8S8°0  L¥8'0  TIt8°0 15870 -- 0oy
¥EO'T  STO'T  ¥66°0  246°0  9¥6'0  9€6°0  SZ6°0  vI6°0 2060  T168°0  088'C  ZL8°0  £98°0 sts
$S0'T  950°T  LIO°T  [66°0  €.6°0  £96'0  $S6°0  Sv6°0  ££6°0  ZZ6°0  ZI6°0  Z06°0  $68°0 -- 0sg
ZL0'T  9S0°T  8£0'T  0Z0'T  666°0  686°0 U860  IL6°0  196°0  IS6°0  Zv6'0  0S6°0  ZZ6°0  p06°0 szg
060°T  ©£0°T  6SO°T  [vO'T  220'T  ®IO'T  LOO'T  [66°0  886°0  6.6°0  O0L6°0  [S6'0  6v6°0  8£6°0 00s
90T°T  Z60'T  8£0°T  290°T  SPO'T  LEO'T  0€0°T  2zZ0'T  €TO'T  SOO'T 9660  €86°0  SL6°0  S96°0 sz
TZT°T 80T°T  S60°T  080°T  S90°T  6S0°T  2SO'T  SPO'T  ££0°T  620°T  0ZO'T  LOO'T  000'T  066°0 0sz
SET'T  €2U°T  ZII'T 860°T  ¢8O'T  6L0°T  €0°T  990°T  6S0°T  T1S0'T  £¢O°'T  0S0°'T  €20°T  piO°'T szz
8vT°T  LST°T  £ZT°T »TI°T  2ZOI'T  L60°T  260°T  S80°T  6£0°T  2L0°T  %90°T  ISO'T  SYO'T  Lg0'T 00z
W'D 0TI TPICT 62T°T  8IT°T  »IT°T  60T'T  €OT'T  £60°'T  160°T  $80°T  T£0°T  S90°'T  8S0°T stt
2LI'T 29T WSTT SPITT EEIT 62T SZI'T 6TI'T  HII'T 8OL'T  ZOT'T  060°F  #80°T  8.0°1 osT
Z81°1 €11 SOT'T  SSI'T  9pI°T  ZvI'l  8ST'T  €SI°T  62T°L  €2ZI'T  STT'T  LOT'T  Z0T'T  960°T szt
1611 €81°T  SLU'T  991°T  8ST'T  #SI°T  TST'T  9vI'T  2ZyI°1  LST°'T  2€U'T  ZeU'T  8IU°'L  €IU°1 00t
661°T  T6T°'T  ¥BI'T  9T°T  89T'T  S9T'T  T9U'T  (ST°T  €ST'T  6pI°T  SYT'T  9ST°T  €T°T  82I°T St
90z'T  661°T  2Z6I'T  #8T'T  LLT'T  SLT°T  OLT'T  ¢£9T°T  €91°T  6SI°T  SSU'T  6vI'T  OpI'T  Z¥l'I 0s
21zt soz'T  86I°T  T6U'T  +8T'T  T8T°T  LLT'T  wL1°T  WLT'T 891°T  SOU'T  I9T°'T  8ST'T  SSI'T sz
000z os¢1 0051 oszt 000t 006 008 00L 009 00s oov 00s 00z 001 9, dwsy

(sieq) aanssaig

{*sean813 aserd-z 103 50°0F pue §00°0F S2an3TF ooerd-g :aIB SITITSUSIP dY1 UT SaTIUTEIIIdUN Y]]

gWO8 ‘suonnjos [DEN ojow ¢'p Jo sanrsua(— 11 19V,



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS C19

sanjea vouw~ouauuxm¢

1v6°0 S16°0 £88°0 0s8°0 118°0 ,08°0 «8L°0 i == == == b == -- 00S
S96°0 ov6° 0 01670 088°0 S¥8°0 628°0 [AS: v} L08°0 «5L°0 «LL°0 == - it == Sty
L86°0 S96°0 L£6°0 606°0 9L8°0 29870 LY8°0 <7870 .C8°0 £18°0 L08°0 40870 «8L°0 b 0sy
600°1 886°0 £€96°0 L£6°0 L06°0 v68°0 088°0 698°0 9$8°0 vv8°0 L£870 870 «C87°0 i Y44
0g0°1 010" T £86°0 ¥96°0 9£6°0 vZ6'0 160 106°0 688°0 LL8°0 L98°0 098°0 0s8°0 == 00v
6v0° 1 1£0°1T 0101 686°0 £€96°0 256°0 Zv6°0 1€6°0 02670 606°0 668°0 06870 188°0 - SLE
890°1 150° 1 28071 [A( A 686°0 6L6°0 04670 096°0 05670 6£6°0 626°0 616°0 016°0 == 0s¢
980°1 0L0° T £€S0°T S€0°1 v10°1 S00° T L66°0 L8670 8L6°0 896°0 8S6°0 LY6°0 6£6°0 ¢6°0 1 74%
€01°1 880°T €L0°1 950" 1 L£0°1 620°1 ¢z0°'1 £10° 1 00" T S66°0 986°0 vL6°0 996°0 0S6°0 00¢
6T1°1 SOT' T 1601 9L0°T 650°1 250°1 Svo° 1 L8071 62071 0Z0°1 o't 666°0 166°0 SL6°0 SLe
PETT 1$4 001 60T°1 S60° 1T 6L0°1 £L0°T £90°1 650" 1 Z50°1 0" 1 9¢0°1 £€20°1 910° T 866°0 0S¢
8PI'Y 9T 1 LTAGES [A3 08¢ 860°1 26071 L80°1 080°1 £L0°1 990°1{ 8S0°1 Sv0' 1 8¢0°1 120°1 L1244
ICI 0N oSt T orL- 1 8211 9TT" T or1°1 01°1 660°1 £60° 1 980°1 6L0°1 990°1 090°1 [A4 N 002
€L T €91 1 vSU' T (A4 [A Q¢ [AASN ¢ €T T JARSN § et SOT° 1 860° 1 980° 1 080° 1 €90°1 SLt
811 SLT'T 991" 1 LST°1 IrT 1 K440 8eT 1 £ET° 1 8211 [2A ¢ 91’1 ¥oT°1 660° 1 £80°1 0sT
V61" 1 S8T°1 8L1°1 691°1 6ST°T SST'T Zst1 JA4 00 ¢ [A 400 ¢ LET'T [A OR§ et 911" 1 01°1 ETA
€02°1 S61°1 881°1 081°1 I7AGE L9171 voT° 1 091°1 9ST°T IsT°1 9pI° 1 9eT" 1 [4 0 ¢ 61T°1 oot
[AYARS voz'1 L6T1°1 681°1 81°1 8LT'T SLT'T wrt L9171 €91°1 8ST°1 IsU° 1 JA4 0N ¢ LET°T SL
61Z°1 FATAN ¢ S0Z°'1 861°1 0611 L8171 ¥81°1 081°1 Lt €LT'T oL1° 1 €917 1 091°1 €SIt 0s
szT'1 61Z°1 [ATAN ! S0Z°1 861°1T Y611 T61°1 8811 S8I° 1 [2: 100 ¢ 6LT°1 ETARNE 2Lt 891°L S¢
000z 0SLT 00sT 0sZt 0001 006 008 004 009 00s ooy 00¢ 00z 00t 7, dway

(saeq) danssaxd

[-sean813 aderd-z 103 $0°0F pPue $00°0F Seandty aoserd-g

eW2/8 ‘suonynjos [eN [ppow G Jo saprsuag—-gi1 A1avy,

19dB SOYITSUIP OY3 UT SITIUTEIIAOUN 3YyL]



PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C20

sanyea uoamaonauuxmu

656°0 p£6°0 20670 698°0 +££8°0 4C8°0 «08°0 «8L°0 -- -- -- - -- -- 00S
86°0 856°0 826°0 868°0 £98°0 5870 «£8°0 #C8°0 L1870 4670 «8L°0 LBL°0 hi -- SLY
$00° 1 186°0 $S6°0 LZ6°0 ¥68°0 18870 898°0 vs8°0 L8 L£8°0 «C8°0 L1870 L0870 - oSy
yZ0°1 £€00°1 6L6°0 ¥S6°0 ¥26°0 Zt6°0 668°0 L88°0 SL8°0 £98°0 58°0 9¥8°0 80 - STy
[2V s20° 1 200°1 6L6°0 2S6°0 670 0£6°0 81670 L06°0 S68°0 S$88°0 8.8°0 898°0 £58°0 ooy
$¥90° T SPO° 1 SZ0°T ¥00°T 6L6°0 696°0 6S6°0 8¥6°0 L£6°0 926°0 916°0 806°0 668°0 «68°0 SLE
280°1 S§90° 1 El{U¢ L20°1 S00°1 S66°0 986°0 9L6°0 996°0 956°0 9%6°0 9¢6°0 826°0 616°0 0s¢
660°1 £80°1 L90°1 6¥0° 1 620°1 120°1 [ALAN¢ 200° 1 £66°0 ¥86°0 SL6°0 £96°0 $56°0 LY6°0 STE
9111 T0T°1 980°1 0L0°1 2s0°T yro°1 9¢0°1 820°1 610°1 010°1 100°1 686°0 78670 vL6°0 00¢
€t 8IL°'T vo1T°t 060°1 €L0°T 990"t 6S0°1 1S0°1 £Y0°1 S€0° 1 LZ0°1 y10°1 L00°T 666°0 SLZ
EIAGN1 eET" 1 T2t 801°1 £60° T L8071 080°1 £L0°T 990°1 8S0°T 0S0°1 L20°1 0€0°1 $20°1 0se
091" 1 8yI°1 LET°T SeUtr It 901" 1 001t 60T £L80°T 080°1 2.0°1 6S0°T £50°1 90" 1 see
[7ASN1 9t [A 0N Wit 6Z1°1 vt 61171 [A000 ¢ LOT° T 001" 1 £60°1 080°1 vL0°1 890°1 00z
S81°T SLT°T 991° 1 9sST°1 SPU' T wi't SET'T 0ET° 1 ver't 8111 [A 2804 0011 ¥60°1 880°1 SL1
961°1 L81°1 8L1°1 691°1 0911 9ST°1 IsT°1 IrT 1 wi't SeT°T 6Z1°1 8111 £IT°1 L01°1 0st
90Z° 1 861°1 061°1 811 €LY 691°1 S9T°1 091°1 9sT°1 0ST°I SVt SET°T g1’ 1 ST 1 Er44
S12°1 80Z°1 00Z°1 €61°1 81T 181°1 LLTT €L T 6911 ¥or°1 6ST°T 0ST'T IrT'1 [A4 901 001
[ 2220 L1zt o1z°t 01 S61°1 611 881°1 ¥81° 1 081°1 9T T Ly yoT°1 9171 LST'T SL
[ATAN¢ LT4AN 8z1°1 et ¥0z° 1 102t L6171 61" T T61°1 L81°1 €81°1 Lt vLT T (VAR 0s
88T 1 [T} szt 81Z°1 ey 602°1 soz° 1 [4AANS 661°1 96171 €61°1 681°1 981" 1 €81°1 ST
0002 0SL1 00S1 0sz1 0001 006 008 00L 009 00S oov 00¢ 00z 001 D, dway

(s1eq) @Inssaxd

[*soan3t3 aserd-z 103 S0°0F pue §00°0F Saindry edeyd-¢

W8 ‘suoynjos [JeN [Pjow G Jo sa1Isud(F—'g1 A1AV ],

1oIe SOTITSUSP 9Yl UT SITIUTEIIdDUN dyy])



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS C21

sangea voum—onmuuxm«

S.6°0 0S6°0 0z6°0 068°0 2s8°0 L£8°0 2z8°0 == = e - - b - 00S
L6670 ¥L6°0 9¥6°0 81670 £88°0 698°0 9s8°0 «58°0 «¥8°0 e == - -- - SLy
810°1 966°0 1670 S¥6°0 €16°0 006°0 888°0 .88°0 «L8°0 »98°0 L5870 780 +£8°0 == asy
6€0°1 810°T $66°0 1.6°0 Zv6°0 0€6°0 81670 606°0 868°0 .68°0 L8870 1870 L,98°0 -- 1144
850° 1 6£0° 1 810° 1 $66°0 696°0 856°0 Lv6°0 8¢6°0 876°0 L1670 L0670 006°0 168°0 L8870 ooy
LLo't 6S0° T 0¥0° 1 610°T S66°0 S86°0 SL6°0 996°0 9S6°0 9¥6°0 8€6°0 826°0 616°0 L1670 SLE
5601 8L0°1 190°1 o t 0z0't 010" 1 200° 1 266°0 £86°0 vL6°0 ¥96°0 55670 LY6°0 6£6°0 0sg
It L6071 080" 1 £€90°1 €Yo 1 S€0°1 L2071 810°1 600°T 000°1 166°0 186°0 €L6°0 $96°0 b14%
8z1°1 L4 9 00¢ 660" T €£80° 1 S90°1 LS0°1 0S0° T o't €€0° 1 S20°1 910°1 900° 1 866°0 166°0 00¢
sPI°T 01T LI T 201°1 980°1 6L0°1 €L0°1 ¥90° 1 950°1 8¥0° 1 0y0°1 620°1 zz0° 1 ST0°1 SLT
8ST°1 P11 PETT 0z1°1 901° 1 6601 60" T S80°1 8L0°1 1071 €90° 1 ZS0° T Sp0° 1 80" 1 0se
[7A50¢ 911 6v1°1 LET°T vzl 8111 eI’ 1 SOT" 1 860°1 16071 ¥80° L £L0°T L90°1 090°1 b144
S81° 1 [ZA0N¢ (21 8¢ £ST°1 wi't 9e1° 1 Tt €271 LIT'T et 1{U O £60°1 L80°1 180" T 002
L6171 L8171 8L1°1 L9171 LST'T [4] 90 1A Wit SET° 1 621°1 €211 [AS 80! Lot 1ot SLT
801 661°1 161°1 181°1 Ly L9171 £91° 1 LST'T I1ST°1 i1 [ 200¢ 01" T LTASN ¢ ozr't ost
8121 01Z°1 0z’ 1 £61°1 S8l 8171 LLT'1 urt 991°1 911 9sT°1 JAA 0N FA4 58 ¢ 8T T sct
8¢ 1 0Tz 1 €11 S0C° 1 L61°1 €61°1 061°1 ¥81° 1 0811 9UT'1 i £91°1 6ST°1 PSUT 001
9¢z1 6zZ°1 [4440¢ s1Z°1 L0T°1 0z 1 021 961°1 611 681°1 P81 1 8LT°I PLL'T 0L1° 1 SL
14220 8£2°1 1g2°1 vze 1 L1Z°1 vzt et L02°1 £0Z°1 00Z°1 961 1 61°1 881°T 8L T 0s
1s¢°1 Ssve't 6£2°1 [AXANS szl [222¢ 612°1 91¢°1 £12°1 o1zt L0271 g0z 1 10z°1 861°1 ST
0002 0sL1 00st 0s2t 0001 006 008 00L 009 00s ooy 00¢ 002 001 7, dway

(s1eq) aanssaxd

[*seandty aderd-z 203 S0°0F pue §00°'0F $9Indry oderd-¢ :oae SOTITSUSP Y3l UT SITIUTEIISIUR oYy}

gWd/3 ‘suoynjos [QeN (pjoW 9 Jo sa1p1sUA(F—HT 1AV,



PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C22

senyea paieroderixa,

S69°0  ,L9°0 -- -- -- -- -- -- -- -- -- -- -- -- 00S
0SL°0  ¥69°0  659°0 -- -- -- -- -- -- -- -- -- -- -- sty
vOL'0  2EL°0  669°0 L5970 -- -- -- -- -- -- -- -- -- -- osv
96L°0 9970  SEL°0 6690  ,S9°0 -- -- -- -- -- -- -- - -- szy
(2870 008°0  TLL°0  TyL0  869°0  ,89°0 990 -- -- -- -- -- -- -- 0oy
SS8°0  I£8°0  bO8'0  8LL°O  OVLO  9ZL'O  60L°0  ,89°0  ,£9°0  ,99°0 -- -- -- -- sLE
288°0  098°0  S£8'0  II8°0  LLLO  P9L°O0  OSL°O 62,70  6IL°0  SOL'O  ,69°0  ,89°0 -- -- oss
L06°0  £88°0  v98°0  £v8°0  PI8T0  [08°0 88,70 00 090  9pL°0  IEL0 61L°0  LTLO -- szg
166°0  $16°0 16870  z£8°0  Lp8°0  vE8°0  £28°0  OIB'O  66L°0  98L°0  SLL°O  I9L°0  ¥SL'O -- 00g
£56°0  956°0  916°0  006°0  LL8°0  £98°0  9S8°0  SP8°0  S£8°0  Z8°0  £18°0  008°0  €6L°0  9LL°O 5.z
2L6'0  8S6°0  O0¥6°0  ¥Z6'0  S06°0  968°0  988°0  6/8°0  [98°0  8S8°0  6v8°0  LS8°0  628°0  LI8"0 0sz
166°0  6L6'0 1960  /v6'0  0S6°0  1Z6°0  PI6°0  806°0  L68'0  888°0  U88°0  698°0  Z98'0  €£58°0 szz
800°T  (66°0 086°0  896°0  §£S6°0  SP6'0  6£6°0  v£6°0  £26°0  9T6°0  OI6°0  668°0  £68°0 98870 00z
£20°T  2I0°T  866°0  986°0 .60  L96°0  196°0  LS6°0  (¥6°0  O¥6°0  9£6°0  vZ6'0  616°0  vI6°0 st
££0°T  920°T  #I0'T  £00°T  166°0  S86°0  086°0  8.6°0  896°0  z96°0  LS6°0  LV6'O  SV6'0 65670 0sT
Lv0°T  6€0°T  (20°T  LT0°T  L0O'T  T0O'T  966°0  €66°0  986°0  086°0  LlL6°0 8960  £96°0 09670 szt
850°T  6v0°'T  8£0°T  620°T  610°T  SIO'T  O10°T  800°T  T00°T  966°0 2660  $86°0  6L6°0  8L6°0 00t
§90°T  8S0'T  ($0'T  650°T  620°I  SZ0'T  0Z0'I  8T0'T  SIO'T  L0O'T  %00'T  L66°0  €66°0 16670 e
10°T  €90°T  SS0°T  9y0°1  8£0°T  v£0°T  620°T  £20°1  120°T  £IO'T  $I0°T  800'T  €00°T ~ 000°T 0s
LL0°T  690°T  T90°T  ZSO'T  #¥0°T  OPO'T  950°T  z£0°T  (Z0'T  §Z0°L  6T0°T  SIOT. OI0'1  €00°T 14
000z 0SLT 00ST 0sz1 0001 006 008 0oL 009 00s 0oy 00 00z 001 9, duay

(saeq) sanssaxyg

{*sean313 ooerd-z 103 S0°0F PUB §00°0F SaIndtF oderd-¢ :0IB SOTITSUSP BY3 UT SOTIUTEIIAIUN ayL)

sWoI8 ‘suonnjos [eN 1uaosad ySram [ Jo sampsua@— Gl ATAV],



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS = C23

sonTeA kundonauuxm.

Lo L.69°0 +99°0 el - hid e - bt -- it i b b 00s
SSL°0 1zLo L8970 - i i - == b i - == == - SLy
L8L°0 LSL°0 SZLT0 «89°0 - b - == b - - - =" == osy
L1870 68L°0 6SL°0 €TL70 .89°0 - b - b - b b == b L144
Ly8°0 128°0 £6L°0 £€9L°0 YL o L0L°0 «69°0 == e - hi - -- -- 0ot
vL8°0 15870 S¢8°0 86L°0 £9L°0 8vi°0 Z€L°0 L1470 40L°0 «89°0 -- - i SLE
006°0 648°0 SS8°0 0£8°0 66L°0 98L°0 ¢LLO €5L°0 Lo 92L"0 L1270 L0L°0 - -- 0S¢
2670 S06°0 £88°0 198°0 v€8°0 2z8°0 608°0 €6L°0 8L°0 89L°0 €SL70 Lo STLTO == Fr4%
L¥6°0 0€6°0 606°0 688°0 998°0 §58°0 vv8°0 1€8°0 0z8°0 £08°0 ¥6L°0 18L°0 89L°0 JAZAY 00¢
896°0 256°0 £€6°0 916°0 S68°0 988°0 9.8°0 598°0 SS8°0 v¥8 0 28870 618°0 L0870 £6L°0 SLe
L86°0 £L6°0 956°0 0v6°0 2z6°0 v16°0 S06°0 L68°0 988°0 LL870 L98°0 $S8°0 £¥8°0 Z€8°0 0se
S00°1 £66°0 9L6°0 296°0 Lv6°0 6£6°0 €6°0 S26°0 S16°0 L06°0 868°0 $88°0 9L8°0 £98°0 144
120°1 010°1 $66°0 786°0 696°0 296°0 956°0 1S6°0 1r6°0 €6°0 9Z6°0 v16°0 906°0 668°0 002
9¢0° 1 S20°T [AL AN} 000°1 686°0 £86°0 LL6°0 £L6°0 ¥96°0 LS6°0 156°0 6£6°0 7£6°0 L2670 SLT
6v0° 1 6£0°1 Lz20°1 910°1 900°1 100°1 966°0 £66°0 +86°0 8670 2L6°0 196°0 956°0 25670 oSt
090° 1 15071 ovo° 1 0€0°1 120°1 910°1 101 600° 1 100°1 966 0 166°0 186°0 9L6°0 €L6°0 szt
0L0°1 190°1 150°1 o1 £€0° 1 620°1 S20° 1 7201 910°1 110°1 900t L66°0 Z266°0 066°0 00t
8L0°1 0L0°T 090°1 750°1 €v0°1 6£0°T S€0°1 £€0° T Lzo't (24108 81071 o10°1 900°1 £00°1 SL
¥80° T 9L0°1 890°1 6S0° 1 is0°1 JAZVAR £V0° 1 ovo° 1 S€0° T 12071 820°1 120’1 L1071 vio°t 0s
060°T Z80°1 vt S90° 1T L5071 €50°1 0S0°1 SY0°1 0"t L£0° 1 €€0°1 820°1 +vz0°1 810°1 114
0007 0SLt 00ST 0szt 000t 006 008 00L 009 00s oov 00¢ 002 001 D, duar

(sieq) eanssaxyg

[*ssan813 oderd-z 103 S0°0F PuB S00° 07 Soand1y 9doerd-¢ :0IE SATITSUIP SYJ UT SATIUTEIIIOUN dYL]

W8 ‘suoynjos [peN 1uaduad jysram g Jo sa1p1sua@— 91 ATV,

1
A




PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C24

senrea pajeyoderixg,

8¥L°0 81L°0 LL9°0 L£9°0 - - == == -- -- -- -- -- - 00Ss
6LL°0 LYL 0 viL'o 9.9°0 L0 == - - == i == -- i == SLY
018°0 18L°0 0SL°0 110 189°0 St9°0 S€9°0 $S29°0 b - == -- -- - oSt
6£8°0 z18°0 £€8L°0 LyL 0 91L°0 £89°0 949°0 999°0 «S59°0 90 b -- - == b144
£98°0 [A4: ] S18°0 S8L°0 8YL°0 1€L°0 0zL'0 60L°0 v69°0 8L9°0 - b - == ooy
£68°0 1L8°0 9v8°0 618°0 98L°0 0LL°0 SSL°0 szLto 60L°0 00L°0 46970 8970 9970 == SLE
816°0 L68°0 SL8°0 6v8°0 128°0 808°0 v6L°0 LLL'O S9L°0 6¥L°0 veL'O #CL°0 040 - 0S¢
6°0 z26°0 20670 6.8°0 5870 £v8°0 1€8°0 91870 v08°0 06L°0 9LL'0 v9L°0 Lo - szg
£€96°0 9v6°0 926°0 906°0 $88°0 9870 $98°0 25870 v8°0 828°0 S18°0 208°0 £€8L°0 S9L°0 00¢
£86°0 L96°0 0S6°0 2£6°0 £16°0 S06°0 968°0 ¥88°0 SL8°0 v98°0 15870 8€8°0 1z8°0 608°0 SLe
200°T 186°0 16°0 §S6°0 6£6°0 2£6°0 ¥26°0 S16°0 S06°0 968°0 S88°0 1.8°0 LS8°0 818°0 0sZ
610°1 L00°1 166°0 LL6°0 £€96°0 LS6°0 15670 v6°0 €£6°0 926°0 v16°0 106°0 068°0 88°0 szz
S€0°T £20°1 010" 1 966°0 $86°0 8L6°0 £L6°0 £96°0 856°0 256°0 16°0 626°0 0Z6°0 £16°0 00z
6v0°1 8¢0°1 920°1 $10°1 +00° 1 666°0 v66°0 886°0 086°0 vL6°0 996°0 £56°0 9¥6°0 0v6°0 SLT
290°t 2s0°1 wo't 0£0° T 120°1 FATIRRS [ALIAR¢ 800°1 000°1 ¥66°0 986°0 SL6°0 0.6°0 ¥96°0 0st
€L0°1 ¥90°1 £€S0°1 £Y0° T S€0° 1T 1€0°1 820°1 v20°1 L10°1 [A{ ARt $00°1 $66°0 686°0 $86°0 szt
78071 vL0°1 $90° 1 SS0° T L¥0° 1 y¥0° 1 00"t 9¢0° 1 1€0° 1 920°1 020°1 010" 1 9001 £€00°1 oot
160°1 £80°1 €L0°1 §90°1 LS0°1 £50°1 050"t LY0° T ot L£0°T z2€0°1 €207 1 0z0°1 910°1 SL
L60"1 680° 1 180° 1 £L0°1 +90° 1 190°1 LS0°1 ¥S0° 1T 60" 1T 9v0° T o't $£0° 1T 1£0°1T L20°1 0s
£oT° T S60° T 480°1 6L0° 1 0L0°1 L90°1 £90°1 650" 1 SS0° T 150°1 9¥0° 1 o't 8¢0°I ££0° 1 114
0002 0sL1 00ST 0sct 0001 006 008 00L 009 00S oov 00¢ 00¢ 00T 2, duay

(sxeq) aanssaxg

[*sean313 oderd-z 103 50°'0F Pue 500°0F Seand1y 9verd-¢

1918 SOTITSUDP 9Y3 UY SITIUTEIIIdUN ayy)

W98 ‘suonnjos [N udouad pySram ¢ fo saisuaF—:L1 A1AV],



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS (C25

sanfea voun—onauuxmc

VLLTO PPLT0 LOL7O -- -- -- -- -- -- -- -- -- - -- 00§
208°0  TLLT0 OvLTO LILO -- - - -- -- -- - -- - -- SLy
Z€8°0 V080 WLLO  IVL'O 6970 L1970 -- -- -- -- -- ost
098°0  v€8°0  908°0  TLL°0  ZEL'0  SILO  TL°G 6970 - - -- -- -- -- szy
988°0  £98°0  L£8°0  L08'0  ZLL'O  LSLTO TwLTO  SZLTO 070 6970 -- - - -- ooy
T16°0  068°0  998°0  6£8°0  808°0  Z6L°0  8LLO0  Y9L'0  8KPL'O  ZELTO LIL°0 L0470 ,89°0 -- seg
SE6°0  916°0  ¥68°0  698°0  Z¥8'0  §I8°0  9I8°0  008'0  88L°0  TLL'O  LSLO WO ,2L°0 -- 0sg
LS6°0  Ov6°0  0Z6'0  L68°0  ££8°0  £98°0  1S8°0  [£8°0  928°0  ZIS°0  86L°0  98L°0  8SL7O -- 143
8/6°0  796°0  ¥v6'0  €£Z6°0  €06°0  S68°0  ¥88°0  Z/8°0  198°0  6v8'0  SE€8°0  €£Z8°0  66L°0  8L'O 00g
866°0  €86°0  996°0  8r6°0  0£6°0  £26°0  SI6'0  €06°0 V68’0 Y880  0/8°0 LS80  L£8°C L7870 stz
9T0°T  €00°T  (86°C  1.6°0 9S6°0  6v6'0  Cv6'0  ££6°0  vZ6°0  SI6°0 2060  888°0,  IL8°C  ¥98°0 0sz
££0°T  TZ0°T  900°T  Z66°0  086°0  PpL6°0  896°0  656°0  1S6°0  vv6'0  1£6°0  LI6°0  v06°0  £68°0 144
8v0°T  ££0°T  +20°T  TI0°L  T100°T  S66°0  066°0  €86°0  SL6°0  696°0  LS6°0  Pv6'0  ¥E6°0  LZ6°0 00z
Z90°T  ISO'T  0pO'T  820°T  610°T  SIO'T  TIO'T  #00°T  £66°0  166°0 0860  896°0 0960  vS6°0 L1
SL0°T  §90°T  #S0°T  €pO°T  9£0°T  Z€0°T  820°T  2zZ0°U  910°T  TI0°L  T00'T  886°0 €860  LL6°0 0st
980°T  ££0°T  £90°T  £SO'T  0SO°T  9¥0°T  €v0°T  8£0'T  Z€O'L  820°L  610°T  800'T €001  866°0 szt
S60°1  (80°T  £L0°T  890°T  190°T  8S0'T  SSO'T  0SO'T  9¥0°T  TI¥O'T  #£0'L  Z0'U  0Z0'L  SI0°L o0t
vOT°T  960°T  S80°T  840°T  TL0°T  £90°T  %90°T  T90°T  9S0°T  2SO'T  9¥0'T  LSO'T  v€0°T  0g0°T1 st
OTI'T  ZOT'T  ¥60°T  980°T  840°T  SL0°T  TZ0°T  890°T  #90°T  090°T  SSO'L  860O'T  SYO'T  1p0°L 0s
9TI'T  60I°T  I0I'T  €60°T  #80°T  080°T  ££0°1  €20°T  690°T  S90°T  090°T  §SO°'T  ZSO'U  6%0°1 14
000z 0SL1 00ST 0sz1 0001 006 008 00L 009 00s ooy 00g 00z 001 9, dway
(saeq) osanssaxd
[*saan8t3 9oerd-z I03F S0°0F Pue S00°0F SoInSTy sderd-¢ :aXe SOTITSUSP dY3 UT SATIUTEBIIDUN dyj)
W/ ‘suonynjos [QeN 1uaduad jySram 4 Jo sanisud@—gl ATV,
» a B - » . x



PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C26

sanyea pajefodexaxy,

86L°0 0LL'0 €EL70 L0L°0 -- == - -- - == - == -- - 00s
SZ8°0 96L°0 S9L°0 veL O == == b - - == -- == - - SLY
£58°0 L2870 86L°0 S9L°0 L1L°0 +69°0 - -- - - - == - i osvy
088°0 9S8°0 62870 v6L°0 SSL°0 8€L"0 WL L0L'0 - - il i -- - sy
$06°0 £88°0 858°0 87870 S6L°0 08.°0 Y9L°0 8YL°0 470 L0 +69°0 - - == oov
0£6°0 606°0 988°0 658°0 0¢£8°0 £18°0 0080 98L°0 0LL°0 ¥SL°O LELTO LEL°0 46970 - SLE
£56°0 ¥£6°0 Z16°0 888°0 z298°0 0s8°0 L£8°0 €28°0 01870 S6L°0 S8L°0 £LLO #EL°0 e 0S¢
vL6°0 LS6°0 8670 S16°0 £68°0 £88°0 L8°0 6S8°0 Lv8°0 80 618°0 808°0 LLL®O - SZg
¥66°0 8L6°0 196°0 0v6°0 126°0 S16°0 ¥06°0 26870 188°0 698°0 SS8°0 £Y8°0 918°0 £08°0 00¢
1071 666°0 £86°0 $96°0 8¥6°0 6°0 £€6°0 22670 £16°0C €06°0 688°0 9.8°0 £58°0 S¥8°0 SLT
1€0°t 810°T £00° T 986°0 2L6°0 £96°0 096°0 0S6°0 ¥6°0 ££6°0 026°0 906°0 888°0 088°0 0se
Ly0° 1 SE0°T 120°1 L0071 966°0 166°0 $86°0 SL6°0 896°0 196°0 LY6°0 ££6°0 616°0 z16°0 ST
Z290° 1 0s0°1 6071 SZ0°1 9101 1ot L00° 1 866°0 266°0 S86°0 €L6°0 096°0 6v6°0 1v6°0 002
SL0°1 $90°1 SS0° 1 90’1 ¥€0°1 1€0°1 L2071 610°1 £10°1 800°1, $66°0 £86°0 vL6°0 L9670 ETA S
880° 1 8L0°T 890° 1 LS0°1 0S0° 1 Lvo't 901 L€0°1 €071 920°1 910°'1 £00°Y L6670 166°0 ost
660°1 060°1 1801 10°1 $90° 1 190°1 650" 1T Z50°1 JA{IN £v0° 1 €01 20" 1 L10°T 110°1 sct
801" T 0011 160° 1T 78071 SLo°1 €L0°1 0L0°'T ¥90° 1 090°Y oWo.~ 8v0°1 L£0" ¥ ¥E0°T 620°1 00t
L1171 601" 1 001" 1 76071 S80°1 z80°1 6L0°1 V07T 0L0°1 £90°1 090°1 1S0°1 8¥0° 1 £v0° 1 SL
YA A 91l 1 80T°1 001" 1 260° 1 680°1 S80°1 280°T 8L0°T SL0°T 690°1 290°1 650°1 §S0°1 0s
6z1°1 et vt L0T°1 860°T ¥60° 1 160° 1 £480°1 £80°1 6L0°T L ZAVS 0L0° T L90°1 ¥90°1 14
0002 0sZt 00ST 0szt 0001 006 008 00L 009 00S ooy 00¢ 002 oot 3, dway

(saeq) sanssalxyg

[*sean3t3 aderd-z 103 S0‘0F PuB S00°0% seindty aderd-¢

1918 SOTITSUSP OY3 UT SaTIUTEIXSdUN ayl)

W8 ‘suoynjos [DeN ruassad pysiam g Jo sarisua(—gT 1AV,



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS C27

sonyea pazerodexyxdy,

2870 v6L°0 09L°0 «£L°0 - b e hie == il == - hid == 00S
L¥8°0 028°0 68L°0 19L°0 LILT0 £69°0 L1970 L9970 == i == has - == SLY
SL8°0 0S8°0 1z8°0 68L°0 8YL°0 0gL°0 60L°0 £0L°0 «L9°0 == == =" b == osy
006°0 LL8°0 15870 L18°0 08.°0 v9L70 SYLT0 Lo 20L°0 +69°0 == == == - b144
26°0 £06°0 64870 6v8°0 818°0 +v08°0 88L°0 ¥8L°0 1s.°0 0€L°0 «CL°0 b i == 00¥
8¥6°0 826°0 S06°0 64870 158°0 v¢8°0 870 818°0 06470 cLL’0 £9L°0 LS5L°0 - b SLE
0L6°0 156°0 1€6°0 906°0 z88°'0 0.8°0 8S8°0 Sv8°0 88°0 L18°0 L0870 S6L°0 SLo - 0s¢
066°0 vL6°0 95670 ££6°0 116°0 £06°0 76870 64870 19870 S58°0 w80 628°0 96L°0 == sce
01071 6670 8L6°0 LS6°0 6€6°0 £€6°0 €£T6°0 11670 106°0 688°0 SL8°0 €98°0 870 €28°0 00¢
620° 1 S10°1 666°0 18670 $96°0 856°0 156°0 0v6°0 2€6°0 226°0 806°0 S68°0 04870 £€98°0 SLT
9%0° 1T ££0°1 6101 200°1 686°0 ¥86°0 8L6°0 L9670 656°0 1S6°0 L£6°0 £26°0 $06°0 L68°0 0se
290° 1 0S0°1 9¢0° 1 z20°1 FA{AR L0071 20071 166°0 S86°0 8L6°0 ¥96°0 0S6°0 S€6°0 826°0 144
940" 1 ¥90°1 £50°1 vt 1€0°1 L7071 ¥Zo°1 P10 1 800°T 200°1 886°0 SL6°0 $96°0 956°0 002
680°1 6L0°T 690°1 LS0° 1 6v0°1 90" 1 [A{ ARt pe0° 1 820°1 ¥Z0°1T  110°1 L66°0 686°0 786°0 SLT
101°1 76071 Z80°1 o't S90°1 190°1 6S0°1 150°1 9v0° 1 [A (NS 0£0°1 LT0°T Z10°t v00°1 oSt
[2000 €011 S60° 1T v80°1 8L0°1 940°1 €L0°1 990°1 290" 1 8S0°1 8¥0° 1 9¢0°1 1€0° 1 SZ0°1 szt
et SIT°T SOT°1 960°1 680°1 L8071 S80°1 8L0°1 SL0°1 1L0°1 290" 1 150°1 8v0°1 FA4 oot
osT 1 [4A08 (4998 % 901" 1 660°1 960° T v60°1 880°1 S80°1 180°1 Y071 S90°1 €90°1 LS0°1 SL
LET'T [N G ¢ [AARN jAR0N 901°1 £0T° 1 001" 1 960" T 260°1 680°1 8071 9.0°1 €L0°1 690°1 0s
€PI°T 9¢1°1 821°1 't [A S Q! 801°1 SOt 1 1011 860° I ¥60°1 680°1 S80°1 80°1 080°1 ST
000z 0SLT 00s1 0szt 000t 006 008 00L 009 00S ooy 00¢ 00z oot 0, duway

(saeq) Jsanssalqd

[*sean813 oderd-z 103 §0°0% PuUB S00°0F Soin3TF oderd-¢ :ole SITITSUIP 9Y3 uUY SITIUTEIXIOUN dYL]

WS ‘suoynjos [DeN udo4ad yySram [T Jo sanisua@g—(g I14V],



PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C28

4 3 y > - » y
sangea voumﬂommuuxma
S¥8°0 0z8°0 SLLTO £vL0 L0L°0 +89°0 +L9°0 -- -- -- -- -- -- -- 00S
698°0 £v8°0 €18°0 €LL'O 9L 0 £1L°0 10L°0 46970 «£9°0 -- -- == -- -- SLy
S68°0 1.8°0 £v8°0 €08°0 vLL"O SvL'O0 S€L°0 vZL'o v0L°0 == - == == == osy
0Z6°0 L68°0 ZL8°0 6£8°0 808°0 8LL°0 L9L°0 LSL'0 8¢L°0 LEL°0 L0 LIL70 == - bra4
£V6°0 22670 6680 698°0 [U2:0] £€8°0 870 118°0 v6L°0 98L°0 LLL'C 0LL"O -- ooy
996°0 960 S26°0 86870 L8°0 S68°0 €¥8°0 7¢8°0 L1870 108°0 16L°0 28L°0 == == SLE
L86°0 696°0 6v6°0 SZ6°0 206°0 068°0 8L8°0 998°0 £58°0 6£8°0 £L28°0 818°0 LLL°0 hid 0S¢
L00° T 066°0 €L6°0 156°0 0€6°0 226°0 116°0 006°0 888°0 SL8°0 298°0 0s8°0 918°0 == SZg
920°1 110' 1t S66°0 v.6°0 L56°0 75670 1%6°0 0£6°0 0260 806°0 S68°0 £88°0 £58°0 £¥8°0 00g
vv0° 1 0£0°1 910" 1 L66°0 28670 SL6°0 696°0 856°0 056°0 0v6°0 9Z6°0 €£16°0 888°0 788°0 SLe
190°1 8¥0° 1 60" T 810°T 900°1 000°T $66°0 $86°0 9L6°0 896°0 5670 0v6°0 126°0 v16°0 0S¢
9L0°1 v90° 1 ZS0°1 L8071 L20°1 £20°1 610°1 800°T 200°1 566°0 086°0 9960 156°0 ¥v6°0 sze
060°1 8L0°T 890°1 SS0°T Ly0°1 Zv0'1 6£0°1 080" 1 $20°1 810°1 00" T 166°0 6L6°0 146°0 002
£01°1 £60° 1T £80°1 1L0°T ¥90° 1 190°1 850°1 6v0° 1 0" 1 oot 920° 1 £10° T £€00° 1 966°0 SLT
SIT’1 901°1 960° 1 S80°1 6L0°1 9L0°1 vL0°T S90°1 190° 1 LS0°T Sv0° 1 280° 1 920°1 810°T 0st
PTARN LIT°1 8011 860°1 260°1 060" T 880°1 080°1 9L0°T €L0°T 290°1 0S0°1 Sto° 1 8€0° 1 szt
SeET° T Lt 6111 60T°1 £0T° T 01°¢1 660°1 760°1 680°1 S80°T 9L0°1 S90°1 290°1 SS0°T 001
122081 9¢T° T 6Z1°1 6111 cIT°1 ort"1 80T°1 2011 660°1 960° 1T 880°1 6L0°1 LL0°1 1L0°1 SL
IsT°1 142981 SET° 1 8Z1°1 0zZ1°T LIT1 [0 ¢ ottt LOT'T votT"t 860° 1 060°1 880°1 £80°T 0s
LST°1 0st°I [AA 0 SET° 1 9zl T €21 61T°I 91t it 601°1 £0T° 1 001°1 £60°1 S60°1 14
0002 0SLT 00Sst 0szt ooot 006 008 00L 009 00S (1] 4 0og 002 001 3, duayp

(saeq) sanssaxq

[*sean81y odeyd-z 103 §0'0F PuB S00°0% Soxndtry aserd-g :ale SOTITSUSP OYI UT SaTIUTEIZAdUN ayy]

W[ ‘suoynjos 1QeN udousad jyiam g1 Jo sayisuaq—'1g @14V,



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS C29.

sonfea paijerodexaxy,

£98°0 8 0 808°0 89L°0 +eL’0 «89°0 L9970 i - b == == - == 00s
068°0 S98°0 S£8°0 S6L°0 9L°0 91L°0 S0L0 L6970 «L9°0 i -- == - -- SLY
S16°0 268°0 59870 vZ8°0 v6L°0 6SL°0 6vL°0 68470 81,70 -- -- -- - - osy
6£6°0 L1670 768°0 098°0 628°0 008°0 68L°0 6LL°0 09470 «SL°0 L0 «EL70 - == k144
196°0 6°0 816°0 688°0 198°0 6£8°0 8280 L1870 008°0 8L°0 €LL°0 89L°0 == - ooy
£86°0 +¥96°0 €V6°0 L1670 68°0 SL8°0 9870 €58°0 8€8°0 ¢80 Z18°0 0870 i - SLE
S00° 1 986°0 L9670 £v6°0 126°0 60670 868°0 L88°0 vL8°0 098°0 8¥8°0 6870 «64°0 - 0S¢
$20° 1 800°1 066°0 896°0 8¥6°0 0v6°0 0€6°0 616°0 L06°0 S68°0 288°0 1.8°0 8¢8°0 - szg
[4{ ¢ L20°%1 [41{¢ 166°0 4670 696°0 6S6°0 8¥6°0 8€6°0 L26°0 v16°0 206°0 €L8°0 $98°0 00g
090°1 9%0° 1 e0°1 pI0°T 866°0 66°0 986°0 SL6°0 L9670 85670 P60 1€6°0 L0670 106°0 SiT
9.0°1 €90°1 0S0°1 ¥€0° T [£4 L10°1 [ALRN¢ 100°1 £66°0 $86°0 1L6°0 L5670 8£6°0 2€6°0 0sz
160°1 64071 L9071 €50°1 €v0° 1 6€0°1 S€0° 1 vZ0°1 810°1 FACDN 966°0 2860 L96°0 196°0 b144
SOT' T €60°1 £€80°1 0L0°1 °90°1 6S0°T SS0° T Sv0° 1 001 €01 020° 1 L00°1 S66°0 L8670 002
LI 1 L01°1 8601 980°1 640°1 9.0°1 €L0°1 v90°1 650°1 SSO° 1 10" 1 820°1 610°T 110°1 SLT
6Z1°1 ozi't Tt 0011 ¥60° 1T 160°1 680°1 080°1 9L0°1 2L0°1 090°1 [A7 wo"t €€0°1 0st
vt €Tt IYAGN SO L01°1 SoT°1 €01°1 S60° 1 160° 1 880°1 L4071 S90°1 090°1 Z50°1 szt
6v1°1 wi't £ET°T |24 G 8 811" 1 9TI’1 vIL°I L0171 0T 1 001°1 160° 1 080°1 LL0°T 69071 001
8St°1 0S1°T it pPEL'T 8zZ1'1 szl P4 G | LIT'1 149981 Tt €01°1 ¥60° 1 260°1 S80°I SL
S9T° 1 8s1°1 0sT°1 |24 001 £ (24 B¢ 621°1 szrt [4A 981 6111 €I1°1 SOE°1 €011 860°1 0S
Tt PoT 1 9ST 1 0sT T Wit LET7T ve1T 1 0eT°1 Lzt 1274881 611°1 SII'1 (2900 ¢ -t Sz
0002 (72 00st oszt 000t 006 008 00L 009 00s oov 00¢ 00¢ 00T D,dwal

(s1eq) ainssaxqd

[*sean813 aderd-z 103 S0°'0F PUB §00°0F Soandty ooerd-¢ :aIe SOTITSUSP 9yl UT SITIUTEIILDUN dYL)

cWd8 ‘suonnjos [DeN ruaosad ySram g Jo sa1isuda(g—gg A14v],




PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C30

! ¥ ¥ . ‘e - . <
sanjea pajerodeidxg,

888°0 £€98°0 628°0 68L°0 SL70 A L0 £69°0 #1970 - == -- -- - 00s
11670 L88°0 LS8°0 L1870 L8L°0 LSL°0 9vL"0 vELO 80L°0 - - == = == Siy
S£6°0 €16°0 S$88°0 S¥8°0 S18°0 08.°0 0LL°0 6SL°0 6€L°0 - bt b - == osy
856°0 L£6°0 Z16°0 28870 5870 7€8°0 128°0 118°0 16L°0 #LL°0 «9L°0 et == == 144
6L6°0 096°0 L£6°0 606°0 288°0 298°0 158°0 ov8°0 €28°0 S08°0 96L°0 «6L°0 == - ooy
100°1 286°0 296°0 9£6°0 21670 968°0 S88°0 L8 0 098°0 vv8°0 ¥£8°0 128°0 L8L°0 b SLE
2zo°t $00° T $86°0 196°0 0v6°0 826°0 816°0 806°0 S68°0 288°0 0.8°0 198°0 «£8°0 - 0sg
0v0° 1 vZ0° 1 800°1 986°0 996°0 856°0 6v6°0 8£6°0 L2670 S16°0 £06°0 26870 098°0 45870 F14%
L5071 £V0° T 820°( 800°T 166°0 986°0 LL6°0 996°0 956°0 9%6°0 £€6°0 26°0 v68°0 988°0 00¢
SL0°1 190°1 80" 1 0£0° 1 S10°1 600°1 £00°1 266°0 v86°0 9L6°0 296°0 6v6°0 926°0 126°0 SLT
160°1 8L0°1 $90°1 6¥0°1 L8071 €0’ 1 820°1 L10°1 010°1 200°T 886°0 SL6°0 95670 0s6°0 0sz
sot-t £60°1 280°1 890° 1 8S0°T ¥S0°T 0s0°1 6€0° 1 £€0° 1 L20°1 £10° 1 666°0 $86°0 LL6°0 144
611°1 Lot°1 L60°1 S80° 1 9L0° T €L0°1 690° 1 650°1 SS0°1 6¥0°1 SE€0° T 20’1 110°1 200°1 00T
Ier°r 2Zr't ZIT'1 001°1 £60°1 060°1 L80°1 8L0°1 €L0°T 690° 1 950° 1 €¥0°1 ¥g0° T 9z0°1 SLT
YL L peT' 1 szl [ 2901 801°1 sot't €0T°1 ¥60° 1 060°T 980° 1 ¥L0°T 190°1 SS0°T Lp0°T 0sT
ST T FLAGR! Lg1°1 LIt wrt 611°T LIT°T 6011 SOT'T Z01°1 160° 1 6L0°1 vL0°T L9071 szt
£91°1 SsSt'1 Lyt 81" T [ ¢ osLt L TA S 1wt 8IT°I 14080 SOT°1 $60°1 160° 1 +¥80° 1 00t
it 22001 SSU°I 1A it 6£1°1 LET'T (O 821°1 seut LITTT 801°1 SOT'1 001°1 SL
6L1°1 [7A 0 ¥or°I LST°T 6v1°1 vt 1400 61T 9ET° T £E1°1 811 0z1'1 811’1 PISONS 0s
S81°t 8L1°1 7't S9t°1 SST°T [A3 8¢ 61" 1 SY1°t [A4 08¢ 6511 PETT e 8z1'1 9T 1 ST
000z 0SLT 00s1 0sct 0001 006 008 00L 009 00S oov 00¢ 00Z 001 2, dway

(saeq) ainssaxd

[-sean313 aderd-z 103 §0°0F PU® S00°0F SOIndt1y 9derd-¢ :oIe SAITITSUSP OYJ UT $ITIUTEIIOOUN aYyl]

W08 ‘suonnyos [DeN ruaouad ySiam 41 Jo saipisud— gg 14V,



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS (C31

sanjen paietoderdxg,

606°0 088°0 Zv8°0 018°0 99L°0 8vL°0 STLT0 «0L°0 i hi -- - - - 00S
1€6°0 806°0 9870 Zv8°0 208°0 98L°0 S9L°0 SVL'0 == == - - -- -- SLY
¥S6°0 7€6°0 $06°0 L8°0 9¢8°0 12870 £08°0 S8L°0 £LL°0 «9L70 «SL°0 == hi - 1114
LL6°0 956°0 28670 Z206°0 698°0 §58°0 8€8°0 £€28°0 Z18°0 96L°0 98L°0 +8L°0 LU0 b b144
L66°0 8L6°0 956°0 6Z6°0 668°0 L88°0 18°0 658°0 8¥8°0 S€8°0 €28°0 v18°0 €08°0 - oov
810°1 000°1 086°0 $S6°0 1€6°0 916°0 906°0 £68°0 288°0 048°0 8S8°0 8¥8°0 L£8°0 i SLE
8€0°1 120°1 £00°1 6L6°0 656°0 LY6°0 L8670 L2670 S16°0 €06°0 26870 088°0 0.8°0 - 0sg
950" T wo-'t 2071 $00° 1 +86°0 9L6°0 L9670 LS6°0 9¥6°0 SE€6°0 £€26°0 21670 +88°0 +L8°0 FTAY
£LO°T 650° 1 0" 1 SZ0°t 6001 €00°1 ¥66°0 +86°0 vL6°0 ¥96°0 256°0 1¥6°0 S16°0 806°0 00¢
060°1 LL0°1 €90°1 9%0° 1 1€0°1 SZ0°1 0z0°1 600° 1 100°1 t6°0 086°0 £96°0 9t6°0 6°0 SLz
SOT°1 €607 1 18071 $90° 1 £50°1 8v0° 1 £¥0° 1 €€0° 1 9z0°1 810°1 S00° T 26670 SL6°0 696°0 0se
oz r 801" 1 L60°1 £€80°1 €L0°1 690° 1 S90°1 S0t 8v0° 1 [4{ U 620°1 S10°1 7001 S66°0 144
eET°1 et Zirt oor-t 160° 1 £80°1 801 vL0°1 690° 1 €90°1 1S0°1 8€0°1 L20°1 610°1 002
SP1° 1 SET°T [X4 0 | Sttt 801° T vor-t 101°1 Z60°1 880°1 €80°1 o't 8501 0S0°1 1v0° 1 SL1
LSTT 1400 6£1°1 621 et 61171 AN 801°1 vor'1 001°1 680°1 9L0°1 0°t 901 0st
891° L 6S1°1 1St wi't Sel' T €ET T 153 B €21°1 611°1 SIT°T SOt $60° 1 680°1 180°1 sct
LLT1 691" 1 [S1801 €571 ELANNS L2400 ¢ FAZA 0N SET°1 [44 80§ 8z1°1 ocrt 601°1 901°1 860°1 00t
981°1 8L1°1 [ZAGN! £91°1 9sSI 1 €S17L 1sT°1L SPL°T [A280 ¢ 6171 [AR G ¢ €1 et PrL I SL
€61°1 981°1 6L1°1 [7A%N 1 o1 1 917t 8ST°1 PST°T Is1°1 120 FA 40 ¢ SEl°1 SET°T 8211 0s
661°1 €61°1 S81°1 081°1 [JASS 90t 12100 9171 8ST°1 pST T 0sT'1 ClANN 124001 wi't 114
0002 0sLt 00ST 0sct 0001 006 008 00L 009 00s oov o0og 00z 001 7, dwol

(sieq) aanssald

[*sean813 ooerd-z 103 S0°0F Pue G00°0F Soandry odeyd-¢ :oIe SATITSUSP 9Y3 UT SITIUTEIXSSUN ayy}

W8 ‘suoynjos 1QeN ruaasad ySram gr Jo sanisua(—'pg A14dVv],




PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C32

i | ‘ v ) A x - < <
santeA kunﬁoamuuxma

826°0 £€06°0 898°0 L8870 «08°0 +8L°0 -- -- -- -- -- -- -- -- 00S
1S6°0 L2670 668°0 898°0 S€8°0 61870 -- -- - -- -- -- -- -- SLy
€L6°0 15670 ST6°0 868°0 £98°0 6v8°0 «£8°0 870 +08°0 - -= - == b osy
S66°0  PL6°0  1S6°0  Z26°0  068°0  I/8°0  £98°0  2S8'0  [£8°0  ,£8°0  ,Z8°0  ,I8°0  ,08°0 -- szy
S10°1 966°0 vL6°0 8¥6°0 72670 01670 668°0 S88°0 2.8°0 8S8°0 6v8°0 £Y8°0 €870 -- oot
9¢0° 1 L1071 L6670 vi6°0 0S6°0 9¢6°0 926°0 vi6°0 06°0 268°0 088°0 €£L8°0 9870 == SLE
S§S0° 1 L£0°1 0Z0°1 L66°0 LL6"0 996°0 956°0 Ly6°0 S€6°0 €26°0 Z16°0 206°0 £68°0 - 0sg
2L0°1 LS0° 1 .~qo.~ 120°1 Z00°1 £€66°0 S86°0 SL6°0 960 $¥56°0 €v6°0 2¢6°0 806°0 106°0 szg
680°1 6L0°1 0L0°1 090°1 FAZI AN SzZ0'1 610°1 100°T 166°0 Z86°0 1L6°0 096°0 8£6°0 1€6°0 00g
SOT°1 260" 1 6L0°1 290°1 LY0° T o't 9201 SZ0'1 810°1 600° 1 L66°0 S86°0 L96°0 296°0 SLz
Zr 't 801°1 960°1 180°1 690°1 £€90°1 8S0°T 8v0° 1 10°1 [2XV A ¢ z20°1 600°1 v66°0 886°0 0sz
SET°T [XA 001 't 660°1 880°1 €80°1 6L0°1 690° T £€90° 1 LS0°1 S¥0°1 2¢0°1 00°1 Z10°1 sze
12001 9e1° 1 Lt SIT'T 901" 1 Z01°1 860°1 880°1 €80°1 8L0°1 990°1 $¥S0°1 0" 1 S€0°1 00z
091°1 (1081 wi't 01" 1 [£A 8111 STI°1 LOT° T z01°1 L60°T 980° 1 £L0°1 990° T LS0°1 SLT.
(VAN 41981 yST°T 122901 9e1" 1 €T (1 B ¢ 21 811°1 jA8 00 § vo1° 1 Z60°1 980°1 LL0°T 0st
811 €LT°T 991°1 9sT°1 (12881 FA200 12488 ¢ LETT £ET°1 621°1 0zZT'1 60T°1 o1 1 960°1 szt
61°1 £81°1 9LT"T L1t 191°1 8ST'1 9ST1°1 6vL° 1 Il [4 288 ¢ 12190 ¢ 211 7y SIT T 001
002°1 Z61°1 S81°1 LTt 1TAGE ¢ 89171 991°1 0911 LST°1 2188 L1 6E1°1 9¢T° T 6Z1°1 SL
JATAN 10Z2°1 £61°1 L81°T 6L1°1 9LT°T SLT°T 691°1 991°1 €91°1 8ST°T sttt 8PI°T eviT1 0s
[ACARS L0z 1 00Z°1 S6T°1 S81°1 811 6L1°1 LTAGE SLT'T 0Lt 1 991°1 911 09T°1 LST°T 114
0002 0sLt 00ST 0szt 0001 006 008 00L 009 00S ooy oog 002 oot 0, dusy

(s1eq) asanssaxg

[*sean8t3 ooerd-z I03 $0°0F Pue §00°0F SoanSty odv[d-¢ :9oJE SOTITSUSP dY3l UT SITIUTEIIAOUN AYy]

cWo8 ‘suonnyos [QeN ruadsad yySram [z Jo sanisuag—'gg A14V],



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS C33

sanfeA counaonmhuxmu

L¥6°0 226'0 688°0 958°0 L1870 L08°0 +84°0 -~ it - == b == e 00S
0L6°0 LY6°0 816°0 888°0 £58°0 L£8°0 0z8°0 L08°0 «6L°0 LLL°0 - == -- -- Siy
166°0 0L6°0 ¥¥6°0 S16°0 78870 898°0 SS8°0 €v8°0 €280 €18°0 «08°0 +6L°0 «8L°0 == osy
$10°1 766°0 69670 Zv6°0 21670 868°0 S88°0 »L8°0 198°0 698°0 £¥8°0 9¢8°0 528°0 e Sty
€€0° 1 10’1 7660 £96°0 6°0 82670 L1670 906°0 6870 78870 80 59870 SS8°0 -- ooV
ZS0°1 $€0° 1T S10° T 66°0 896°0 956°0 9v6°0 9¢6°0 SZ6°0 v16°0 v06°0 S68°0 988°0 -- SLe
wo't $s0° 1 Le0° Y S10°1 v66°0 ¥86°0 SL6°0 S96°0 SS6°0 ¥96°0 ¥£6°0 $26°0 S16°0 L06°0 0S¢
880°T €L0°1 LS0° T 850" T 810°1 110°1 200°1 £66°0 286°0 €L6°0 296°0 56°0 ££€6°0 L2670 4%
S0T° 1 060°1 9.0°1 6S0° 1 wo 't S€0°1 L2071 L10°1 600° 1 6660 68670 84670 196°0 S56°0 00¢
[TARE L01°1 $60° 1 8L0°1 €90°1 LS0°1 18071 wo't €€0° 1 Sz0° 1 S10°1 €00° T 686°0 €86°0 SLt
911 €211 1t L60° 1 ¥80° 1 8L0°1 £L0°T £€90°1 950°1 640" 1T 6£0°1 L20°1 S10°1 L00°1 0SZ
0sT°1 8E1°1 Lt PIT T €01°1 860°1 £60°1 ¥80° T 8L0°T 1L0°1 190°1 8¥0°1 6£0°1 0£0°1 b1a4
o171 1st°1 [AA %N} 0g1°1 oz1'1 911°1 [42 90 ¢ [ O L6071 160°1 18071 690°1 19071 z50°1 00z
SLT°T SoT° 1 9S1° 1 SY1°1 9e1" 1 el 6211 it ST 1 o111 101°1 680°1 ch.~. €L0°1 SLt
981°1 LLT71 69171 6ST°1 ost°1 FAZ RN L4450 ¢ 95T T €1 Lt 8111 L0T°1 011 £60°1 0st
9611 881° 1 0811 (YA RN yot' 1 9171 8ST° T 1s1°t Wit [A2 001 velt vzt 61171 ey set
90Z° 1 861°1 161°1 81" 1 SLT°T LT T LT 1 £9T°1 091" 1 9ST°1 6¥1°1 vt 9¢T°1 8Z1°1 0ot
izt L0zt 00z°'1 Z61°1 S8U'T Z81°1 081° 1 vLrt j7A SN 891°1 91°1 PST°I Is1°1 SYT°1 St
[£42R ¢ 91z 1 8021 fAIARS Y611 w61t 8811 8"t 8U°1 8LT" 1 €L (A28 ¢ vot°t 6ST°1 0s
8zZ2°1 et S1Z°T et 117481 8617 L S61° T Z61°1 68171 981" T 81°1T 6L1°T 9T I (7288 § bT4
(1174 0sLt Qost 0szt 0001 006 008 00L 009 00S 00V 00¢ 00z 001 3, dway

(s1eq) aanssaig

[*sean813 ooerd-z 103 50°0F Pue 500°'0F soindyy aoeyd-¢

swo/8 ‘suonnyos [QeN ruaosad pysram gz Jo sangisua@— Qg A1AV],

:aqe SOTITSUSP Y3 UT SITIUTEIIADUN dyL]



PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C34

i

sanrea pajeroderixy,

§96°0 0v6°0 016°0 088°0 v8°0 L2870 z18°0 == -- == - - b -- 00S
886°0 $96°0 L£6°0 S06°0 1870 LS8°0 9¢8°0 «28°0 «18°0 i == - - == SLY
oto0°t 886°0 £96°0 $£6°0 206°0 L88°0 vL8°0 198°0 8¥8°0 L£8°0 +«28°0 £«18°0 b i oSy
1€0°1 010’1 986°0 196°0 2£6°0 816°0 S06°0 v68°0 £88°0 1.8°0 198°0 $58°0 V80 b k144
0s0°'1 1€0°1 010°1 986°0 096°0 LY6°0 9¢6°0 S26°0 S16°0 €06°0 €680 988°0 LL870 «L8°0 (1[4
690°1 150°1 €0°1 o10°1 986°0 SL6°0 596°0 556°0 Sv6°0 $€6°0 vZ6°0 L1670 806°0 «06°0 SLE
480°1 0L0°1 £50°1 ££0°1 Z10° 1 200°1 £66°0 £86°0 vL6°0 ¥96°0 ¥S6°0 Sv6°0 L£6°0 926°0 0S¢
yo1°1 680° 1 €£L0°T SS0°T SE0° T L2071 610°1 010°1 100°1 166°0 186°0 1.6°0 096°0 2S6°0 szg
011 901" 1 260°1 SL0°T LS0°T 05S0°1 £¥0°L £€0°1 SZ0°1 L10°T L00°'T L66°0 986°0 646°0 00g
9E1° T PrAGR¢ [N ¥60° 1 6L0°T TL0°1 990°1 L50°1 6v0° 1 o1 2¢0°1 120°1 T10°1 $00° 1 SLe
151881 6¢1°1 et [44 8N 660°T 260°1 480°T 8L0°1 TL0°1 90" 1 SS0°1 vvo° I S€0° 1T L20°1 0s¢
S9T°T vST° 1 [42881 0gT 1T LIT°T Tt LoT't 8601 160°1 S80°T SL0°T S90°1 850" 1 6v0°1 sze
8LI°T L91°1 LST°1 400 ¢ el 1 6211 sTl't 9Ir'1 et S0T°1 L6071 S80°1 8.0°1 04071 00z
061°1 081°1 uet 091" 1 0ST T Ivtt vt P T 621°1 [rA RNt 9111 ¥o1°1 660° 1 060°1 SLT
et Z61°1 8171 LT ¥91°1 Wt LSTT 0StT'I SYI'1T (112001 €€0°T at LIt 60171 0st
et £02°1 S61°1 981°1 8L1°T VLT L et P11 091°1 SSU° T 6p1°1 v’ 1 SET°T et szt
122°1 £1Z2°1 90z°1 861°1 061°T 9811 £81°1 LLT' Y €LT°T 691°1 vor't SST'T [4] R IR AN ¢ 00T
6z2°1 1 S1Z°%1 80Z°1 00zt L6T° 1 V611 681°1 S81°1 811 LLT'T [JAGR¢ L91°1 091" 1 SL
JAYAN S €271 et Lt 01z 1 L0Z°1 oz 1 002t 961°1 £61°1 8811 €81°1 6L1°1 SLT°1 0s
PAZARE LETT 1€t 9zz°1 JAYANS PAYANS Tt L0271 S0Z° 1 20" 1 661°1 S61°1 Z61°1 881°1 114
0002 0SL1 00ST 0se1 0001 006 008 00L 009 00S 0oo0v 00¢ 00z 0ot 2, dwal

(saeq) aanssaldyd

[*saxn813 soeyd-z 103 SQ°0F Pue §00°'0% seandry soerd-¢

19I8 SOTITSUSP 9Y3 UT SITIUTEIXIdUN ayl)

swld ‘suoynyos [DeN rudouad yysram ¢z Jo sanisudg—:Lg A18V],



VOLUMETRIC PROPERTIES OF SODIUM CHLORIDE SOLUTIONS €35

vy8vL6 " zT” 61°T 81°8T SL
8£0886° 200" 99°1 00°8T 0S
LY0L66" 860" €LL°T Z9°91 Sz
" 6£8666° 20°- LO°€ A 0

Op 0o 0g Oy (Do) duag

[“ID®eN JFO 3ybrom xernooaTouw = S| pue
(WO/b ur sanjexsduwel e Is3em JO A3TSUSP = Op sxaym

Opzuwlp + Opg ,cwlg + Opuwly + 000T
Upucn +0poQOT

= Pl

suoynjos [DeN L0 spua1dYf205 uoynjodiopuf—gg A4V,

)
»
N
«



PRELIMINARY STEAM TABLES FOR NaCl SOLUTIONS

C36

_— - - -— - - - - - - _— - - -— €v8°0  OXg0T-
- = - - = - . -- - -- - - - - v60°5  €X,0T- 0L
- -- - - - - - - - - - - - - 8e2 T v
- . - == - -- - -- -- -- - - - - 528°0  OX40T-
- - - - - - - - - - - - - -- Zvz s 8x,01- 3}
- - - - == .- . - - - - -- - - 522" T v
§99°0 £ZL°0 618°0 $68°0 pzO'T 6S0°T ZIT'T 6SO°T S90°T 690°T LvO'T T168°C 68°0 S88°0  S08°0  IXg0T-
6TE°C 9Tp'z LOV'T €0S°Z b9v'Z LES'Z OTS'C 606°C 6LO'E 69Z°E EPS'E  beZ'b L9V'H  I¥9'b  BTp'S  €X,0T- 0°9
8s2°T 2Se'T Spe'1 662°T T€2"T 622°1 922°T bze'1 Tzz"T 612"t (12°T ST2°T 2"l 012"  €12°% ¥
5070 09,70 §.8°0 T86°0 ZTT'T 9ST'T 86T'T bze'1 €5Z°T 962°T 2Zh2'T €v0°T BE0'T 8ZO'T  8S8°0  OXg0T-
vL1"z  06z°z 0ZZ'Z YOZ'T p9T"Z 9TT'T 0S2°T LLE'Z TLbTZ  6L9°C TE6'Z OLBTE  990°v 99Ty T6Z'S  9X,0T- [
pb2 T  8€2°T T€2'T veZ'T L12°T ST2°'T  2Ie't 602°T 90Z°T $0Z°T 10Z°T 661°T L6T'T ¥61'T  861'1 ¥
£9£°0 8180 9€6°0 TEO'T pST'T 00Z'T 682°T 182°T TTE'T LIE'T €0E'T 060°T T60°T (IL°0  (88°0 OXg0T-
§S6°T  v60'Z 120"z 9S0°¢ £L0°Z 61T’z 186°T (ZZ'C STE'Z E€S°T €6L°C TLLE  L96°€ B85S VEE'S  @X,01- 0's
T€2°T  pZe'T  8T2z°T  T1Z°T  £02°T T0Z°T (6T°T S6T°T 2Z6T°T 68T°T (8T°'T SBT°T €8U°T €8T°T  v8I'T v
828°0 688°0 866°0 ¥90°T €TZ°T S9Z°T 0Z€°T ¢gve'T T8E°T £BE'T 696°T 8ET'T LET'T S9T'T  086°0  OXg0T-
65L°T 898°T LE8°T 166°T €26°T 1Iv6'T 226°T LLO°Z 091°T L9€°¢ »v9'Z 889°€ 188°€ €OT'p  p8O'S  €X,01- s°v
L12°T  OTe"'T  »0Z°T (61°T 68T°T 98T'T €8T°T O0BI'T LLT°T SLT'T  2LT°T  OLT°T  89T'T  991°T  89T°1 v
266°0 268°0 Lv0'T LZT'T 8821 »SE'T WEP'T (8S'T 02S'T  62°T GZS°T BEE'T €pE°T BIE'T  £E0°T  OXg0T-
6b2°T 8T6°T »IL°T 028'T pee"T  TOL'T  989°T  692°T LeL°T  686°T  €€2°2  T9T°€  bSE'€  TvL'E  90T°§  €X,01- o'y
Z02*T  L6T°T 681°T e8T°T SLU°T TLU'T  89T°T  v9U'T  29T°T  6ST°T  96T°T »ST°T 2SUT'T  O0ST'T  &§ST'T v
5z8°0 2ZTL8°0 T00°T THI'T 82E'T  509°T 9€9°T 89S'T 90L°T 248°T 809'T b9p"T 028°T €65°T  bLU'T  OX0I-
Lb6'Y  POT'Z O0L6°T TL6°T  099°T 88°0 S96°0 6bv"T 922°T 926°0 »T6°T SS8°Z BO9'Z 6Eb'E  9vL'bv  EX,01- st
06T°T  V8T'T LLT°T  OLT'T  29T°T SST'T  €ST°T  TST'T  LpT°T  2pT°T  OpT°T  8ET'T SET'T SET'T  LET'T ¥
¢88°0 8€6:0 ¥90°T S61°T 2LE°T (98°T 6I8°T BIL'T 9v8'T 286°T 2SL°T 96b°T ¥66°T SS6°T  BLE'T  DXg0T-
0z8'T 2€6°T 2T8°T (Z8°T €09°T 9000°0 TOY'0 820°T 1Tv80 €£9°0 86L'T b68°Z 6EZ°C 8YS'Z  9CU'v  @X,0T- o't
SLT'T  69T°T  TOT'T  »ST°T  SpT°T LET°T  SET'T  E€T°T  62T°T 921°T SZT°T  €21°T 6TT°T 9UT'U  LIT'T ¥
€£8°0 2€6°0 980°T €8T°T €0v'T T6b'T 985°T 0ZL°T 9ZL°T 88L°T  £¥8'T  S€9°T €41°¢  TTb'z  T09°T  OXg0l-
(66°T 880°Z 098°T 6£6°T £59°T T95°T 1TIpb T 800'T 6Lb°T GES'T 229°T T1£9°Z 6£6°T 999°T  209°€ €%, 01- sz
T9T°T  »ST'T  9PT°T  6ET°T  OET'T  £LZT°T  €2T°T  SIT'T  OIT'T  €IT°T  60T°T (OT°T 20T'T 860°T  660°1 v
126°0 ZZ0'T OPT'T  T192°T TLp°T  2L§°T STL'T  06L°T pT0°C  bvel'z  £96°T €08°T 89€°Z 9LZ'T  888°T  OX0T-
8T6°T 6281 OLL'T 008°T §96°T SZ¥'T TIST'T 618°0 SS9°0 2Zp'0 8IV'T 222°¢ 209°T ¥66°1  69L°C  8%,01- o'z
9pT°T  8ET'T TET'T  €2T°T  »IT°T OIT'T  90T'T TOT'T L60°T €60°T €60°T 880°T $80°T T180°T  LL0°T v
646°0 L90°T TZZ'T PEE'T BLS°T 9L9°T 8BL'T Z88°T T86°T 2S0°Z OEp'z T00°¢ 20T°Z bIE'Z  ETb°T  DXg0T-
698°T 9S8°T 289°T 2SL°'T €Iv'T  SOE'T  #9T'T 860°T 090°T gIT'T TeT'T 8.8°T 698°T €19°T  820°T  &%,01- 384
OET'T  2Z2T°T  HTI'T  90T°'T £60°T €60°T 680°T 980°T 80°T 840°T SLO'T TL0°T 890°T €90°T  6b0°T ¥
pLT'T  08Z'T  OLE'T 2eS°T  T89°T €08°T 8LO'T T166°T BEZ'T ¢6E°C 92€°¢ €1Z°¢ 9€E°Z 02S'Z  199°C  OXg0T-
£92°T 8vz'T TOP'T 08Z°T wIE'T LET'T  SO9'T €60°T 9Lb°O v6Z'O €b8B°0 LIP'T 66£°T 00Z°T  €pL°0  €X,01- 0°1
TIT'T POT'T  960°T 880'T  6L0°T SLO'T 2L0°T 890°T Z90°T LSO°T SSO°T 1§0°T LbO'T €vO°T  ZTE0°T v
POETT  LEP'T  20S°T  SL9°T  9S6°T  wpO'ZT  LbI'T  1Z¥T  SSE'T  9vb T  69S°C  LZY°Z  T6S'T  PLE'T  660°C  DXg0l~
p16°0 VEB'O TB0'T HZ6°0 €SSO  80S'O 09p°0 OTT'0 S9E'0  9LE°0 SOE'0 LLO'T 898°0 6£2°0  BIE0- @X,01- $°0
160°T €80°T 9L0°T £90°T £S0°T €S0°T 0SO'T vpO'T ZvO'T 8£0°T »EO'T T€0'T 920°T TZO'T  6500°T v
000z  0SLT  00ST  0SZT  00OT 006 008 0oL 009 00S oov 00¢ 00z 00T ‘3es
(saeq) aanssaad AaTTeTON

{7,200 + 18 + ¥ = p)

S7ua10Yf200 DJNULL0f UOYDIOdZIUI [DEN—"6F TTAV],



Preliminary Steam Tables
for NaCl Solutions

GEOLOGICAL SURVEY BULLETIN 1421

: This volume was published
- as separate chapters A—C



UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

V. E. McKelvey, Director

For sale by the Superintendent of Documents, U. S. Government Printing Office
Washington, D. C. 20402



— 7

CONTENTS

[Letters designate the chapters]

(A) Physical properties of the coexisting phases and thermochemical properties of the
H20 component in boiling NaCl solutions, by J. L. Hass, Jr.

(B) Thermodynamic properties of the coexisting phases and thermochemical proper-
ties of the NaCl component in boiling NaCl solutions, by J. L. Hass, Jr.

(C) The volumetric properties of aqueous sodium chloride solutions from 0° to 500°C
at pressures up to 2000 bars based on a regression of available data in the
literature, by Robert W. Potter II and David L. Brown.

%*U.S, GOVERNMENT PRINTING OFFICE: 1977 - 789-025/37



