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ABSTRACT

The diagram of the ternary system Na'/Cl-, SO,* - H,0O was established at
15°C by means of analytical and conducti metric measurements. Three com-
pounds were found in this diagram, which are NaCl, Na,SO, and
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Na,SO,.10H,0. The composition (mass %) of theinvariant point determined

by the tow methodsare: NaCl 6.00%; Na,SO, 23.40%.
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INTRODUCTION

The seawater and brinesarevery complexed so-
[utions. All systemsrepresenting these saltshaveto be
evaluated. Themgjor ionsto be considered are Nar,
K*,Mg*, Cl-and SO,* inH,O, they from areci procal
quinary system*2,

Thebibliographic dataconcerningthissystem are
in large numbers and studies on alarge type of tem-
perature. Never lessthose studies are scarcely com-
pleted and hardly exploited. Concerning this system,
morethan 450 solubility dataaregiveninliteratureand
many isothermswere established from-21.4to 150°C*
191 but the experimental point are often non-concor-
dant. For this system four compounds are cited: ice,
NaCl, Na,SO, and Na,SO,.10H.,0. But most of ex-
perimental pointsareintota discrepancy and the coor-
dinates of theinvariant equilibrium have been deter-
mined.

In order toincreasethe number of dataof solubility
and modeling the quinary system, we proceeded inthe
establishment of theisotherm at 15°C of ternary system
NaCl - Na,SO, - H,O

EXPERIMENTAL

Thisisothermal sectiononNa'’/Cl, SO, -H,Oat

15°C was established using severa methods.
Analytical methods

The mixtures? and the wet residues? methods
wereused. Themixturewerestirred during two daysat
constant temperatureat attain equilibriumand then a-
lowed to settle. Theliquid and solid were next sepa-
rated and analyzed for Na', Cl-and SO,>. The Na'
content was determined by flame spectrophotometric
method. A potentiometric method was used to deter-
minethechlorideion concentration. The concentration
of SO,* wasmeasured by gravimetry.

Synthesismethod

Thismethod is used on the el ectric conductivity
variation of an e ectrolyte sol ution with composition.
Small amounts of H,O are progressively added to a
saturated solution of a given formal composition,
concerning an excessof solid. After each addition, the
res stanceismeasured when equilibriumisreached (i.e.
when thereisno changewithtimein resistance). The
curveof resstanceversusadded H,O volumeispl otted.
It presents abreak at each phase change, thelast one
corresponding to the dissolution of thelast crystal of
sdt. Aninvariant equilibriumischaracterized by aplateau
inthecurve. Thetemperature was controlled by means
of athermostat jacket maintained at 15 + 0.2°C by
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TABLE L: Ternary sysemNa*/Cl, SO * - H,O at 15°C (Ana-
lytical method)

Satur ated solution composition/

Density/ o Solid

gem™ mass % phases
Na,SO, NaCl H,O

1.1849 0.00 26.25 73.75 NC
1.1895 1.50 25.20 73.30
1.2056 3.50 23.70 72.80 .
1.2135 6.00 23.40 70.60 NC+NS10
1.2041 6.50 22.00 71.50 NS10
1.2147 7.00 20.00 73.00
1.2163 8.00 18.00 74.00
1.2138 10.80 12.00 77.2
1.2159 12.08 8.00 79.20
1.1584 15.00 4.00 81.00
1.0978 17,50 0.00 82.50

TABLE 2: Ternary system Na*/Cl-, SO * - H,O at 15°C (Syn-
thetic method)

Satur ated solution

Density/gcm™ composition / mass-% Shoal‘gc
Na,SO, NaCl H,O P
1.1848 0.00 26.00 74.00 NC
1.1895 1.00 25.50 73.50 "
1.2056 1.80 25.00 73.20 "
1.2163 4.00 24.00 72.00 "
1.2138 8.80 16.00 75.20 NS10
1.2159 12.00 8.70 79.30 "
1.2065 13.50 6.50 80.00 "
1.1584 15.00 3.50 81.50 "
1.0978 17.20 0.00 82.80 ¥
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Figure1: Ternary syssem Na*/Cl, SO,> - H,O at 15°C

circulationof H,O. Inorder toidentify thesolid phase,
X-ray diffraction was used.

—== Pyl Paper
RESULTSAND DISCUSSIONS

The solubility dataobtained by andytical and syn-
thetic methods are gathered intable 1 and 2 and pre-
sentedinfigure 1. They areexpressed in mass %.

Twosolid phases, NaCl: (NC) andNa,SO,.10H,0:
(NS10) wereobserved at 15°C (Figure ).

Thecompositionsof theisotherma invariant points
of theisotherm at 15°C determined by thetow methods
is NaCl 6.00%; Na,SO, 23.40%.

Superscripts
NC-NaCl ; NS-Na,SO, ; NS10- Na,SO,.10H,0
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