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Abstract Canponents solubilites in NaCLSC]-H O and KCLSICI-H O sysem atps *C were
cajcupted by using Pitzer jon peractionmaode] and Phase dia€rams had been Plotted Afreement
with experinenta] souhility indieatd that the maodels can he successfully used © caculate the

canponents Oubility in the systan contaning strontjum
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Concen tration of Stontjun n 01 fied brines
of Qaidan basin has pund 10 be high', The
strontum on coexistsw ihy other ons such as Odi
um potassiulr’1 chloride and sulfate Extraction of
the strontum fram o1] field brines requires the sol
ubhility data {or Phase systans encanpassed in the
natura] prine Pitzer pn nteracton mode] has
been successfully apPlied mmany cajculatons of
solubilities and themodynam ic Propertes i natw
In tis paper
Pitzermade] is adopted © cajeulate the solubility
ofNaCLSICIH O and KC]-SIC]-H O systan at
25 C.

ra] water and camplex hrines ? 31

1 THEORETICAL CONSIDERAT DN

Solubiiy Products are used to cajculate 0w
bilif}’ 1 e asaltsolutpn s saturated at a gyven
tampPerature and Pressure when tHe on actvity

product s equal © the soubility Product For a

hydraed saltMy Xx° YH () the solubility Prod.
uCth,’ at a definie anperaure pr e dissoj
ton reaction
My Xxe ¥H O=yM “+ ¥yX * 4+ yHO
(1)
s expressed by
DK=Y Iy my) + % Iymoyg) +
yonay (2)
and y, rpresent he ooncentatpn

( moi k& 1) and activity coefficient of the jons re

where m,

spective ly

The activity ofwater is related tO0 the osnotc
ooeﬁfic'ﬁntq), by te equation

Ru= —¢ (M. /1000)2 ™; (3)

where M, 1S themolar mass of water and the sun
covers a]] soute Pecies The activity coeffiients
vy and osmotic coeffic ient$ can he cajculad uspng
the extnded Pitzer pn nteractpn mode] derived
byHarvie C E and W eare SH?
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2 PIIZER PARAMETERS AND SOLUBIL-
ITY PRODUCTS

The Pitzer single elctolyte parameters {or

NaCl KCl and SIC] are avajlable n the litera
tures These parameers are fitted fran osnotic or
activity coefficients by leastsquare method And
the vajues are |isted i Tabk |,

Table1 Pitzer s binary parameters fpr single efectriolyte atpg °C
BKO) B(l) @ m_. (mole kgl) G Reference
NaCl 0.076 5 0. 266 4 0 001 27 6 0 001 [ 4
KCI 0. 048 35 0.2122 —0.000 84 4.8 0 000 5 [ 4
StCh 0. 286 1. 667 —0.000 652 4 0 003 [ 4

For Pitzer smixing parametersem,, and %«q,
the authors use the vaJues cajculated by Cle&® S L.
and Kin H T fran osnotic coeffeients The Pa
ram eters used for calculagng the soubilities of e
nvestigated sysems are |isted n Table),

Tablep Pitzerm king parameters Or investBated systans

a5 C
system 0 b Reference
N«CISC]-H,0 0.0562  —0 00705 [5]
KCLSIC]-H, 0 0.0149  —00201 [6

The logaritin of he solubility Products for
NaC] KCl and SCJ- gH O are ajo tdken fran
reference They are [sted n Table3

Tablez Valuesof hK  of «0lid Phase

Solid Phase InK o, Reference
NaCl 3. 63 [7
KCl 2 058 [7)

SICL" 61—]2 O 4 35 [ 8]

3 RESULTSAND DISCUSSION

To detemine the appPlcability of the Parame
ters and the solub ity product§ the canponent
solubilities for NaCLSCJH O and KCESIC]-
H O ¥stans atps °C are calcupted on the basis
of equationpy —3 and the Pizermode] The cajcu
laed solubility datw are lised in Tablegq —5 It
should be noted that sojutes helov their saturaed
soJutpn molajites were fixed atg, 0. 5, 1

) )

and the saturatd solutes are calculate(

Table4 The caleulated solubility or NaC1SI1C]-H O at

25 C (mo] k&t
NaCl Sl Solid Phase
0 3. 477 SCJ-6H O
05 3. 324 dito
1 3173 dito
L5 3023 dito
2 2. 876 dito
2 015 2. 871 SCJ- 6H,04NaCl
2 44 25 NeCl
3 082 2 dit©o
3784 1.5 dit©o
4 535 1 dito
5 319 05 dito
6 120 0 dito

Tables The calculated solbility pr KCLSIC]-H O at

25C (moi k&)
KCl1 S Solid phase
0 3477 SICJ- 6H, O
05 3.413 dito
1 3.355 dito
137 3.316 SiCJ- 6H, O+ KCl
1 570 3 KCl
1934 25 dito
2 374 2 dito
2 888 1.5 dito
347 1 dito
4 103 05 dito
4762 0 dito

The solubility cumves canparing the experi
menta] results and the calculated results are shown
nFkFig1—2

For heNaCLSIC] -H O sysem e solid Phases
detemined by Kydynov K% are SiCl- 6H O,
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40 3.672 mol k&'~ The calupted value is
’—.; 35 3 477 mol k&' and the result is consistent with
fé 30 the experinenta] vajues detm ned by HarkinsW
isﬂzs D(3 517 mok k&) and Milikan J(3 487
% 20 mo} kg'! )[91. In Figz only four experinenta]
£ 15 points are deem ined by HakinsW [)' and he
:(g 10 euton ¢ point of the systan s notdetemmined The
05 calculated eutonic point concentrations for KC| and
| SiC) arey 377 mok k&' and3 316 mot k&'
molality of NaCl/ (mol-kg™) respective]y The sobbility isohem atg C de
temined by Assarssou G (§'! was ploted As be
FEL Phase drgmm GINRCESCLHL O SSEAE ing g the solu ility of the KClat the eduilh

25 °C fram experinentand caleu fation ra increases appreciably
The calculated canponent solubilites i L
40 vestigated systans are oconsistent with the experi
35

Now
lh o

&

molality of SrCl,/ (mol-kg™)
5 5

54
th

1 1 1 |

1

(=]
(=)
&

2 3
molality of KC1/ (mol-kg™)

Fig2 Phase diagran of KCLSIC] -H O systan at

25 °C fam experinentand calculation

SIC;o 2HO and NaC] The authors cajculate wo
euton ¢ ponts and the results deviated fram expery
menta] data serpusly Assarsson(G () reported that
the transition tanperature hexahydrate dihydrate in
binay SIC]-H O systan isgq. 3 CI'" - Accord hg
0 tHe ]jteramelsl,
point camposed of SCJ- gH O and NaC| in he
systm atpg °C, The caJeulated eutonic point con.
centration pr NaC| and S(jzl are 9 ()15 moje

kg&' andp g71 mod k&' The relative errors are
10% andz% respectively The deviation may he
caused by incorrect detem mnation of solid Phase in
As being shown in FB | he
expermenta] deternined solubility of pure SCJ s

there s onl]y one mvarjant

the liermurel?

menta] data The results ndrae that the Piwer
maode] can he successfully applied © cajculate he
canponent Dlupilities of he systams constjtuted

by Stontjum
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