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Abgract The water activities and osrotic codficients have been determined at 25 |, over the range of
concentrationsfrom diluted up to ssturated with regpect to the lute of Nad for the synthetic st lake brine Li-
Na K-Mg-Ad- 0, H,0O sysems by isopiedic method usng an improved goparatus. The two synthetic brine gock
90l utions were prepared regpectively in accordance with the ionic srength fractions of the main ion conponents
o YiLi-Fing and Dong Tai. <t lake interditia brineson Qinghai- Tibet plateau of China. The thermodynamic
properties were conpared between the two brines, and a cause of formation of the differences in concentrations
between the two brines has been indicated physcochemicaly. The calculated osotic codficients usng the ionr
interaction nodel of the st lake brine sysems agree with the experimental data obtained in this work , with
dandard deviations of 0. 0078 and 0. 0145 for Yi Li-Fing and Dong Tai. synthetic brines regectively. The
saturationindices [In( K/ K) ] were caculated for the salt components which may crydallize out from the
brines for Dong Tai. interditiad brine and its concentrated brines at different evgporation gages in the
iotherma  evaporation-crydalization experiment a 25, over the range of ionic drengths from 9. 766 to
20.52 nol- kg™ . The calculated results show the change rules in saturation indices of the sdlts in the brines
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during the evgporating of the brine and agree reaonably with the field observation result and with the st
sequences of cryddlizations from the brine in the evgporation experiment. These gudies denongrate well the
goplicability of the nodel of the st lake brine sygems extended from Htzer iorrinteraction nodd for the
predictions of the thermpdynamic properties and the minera sequences to the st lake brine sygems containing
lithium with high ionic grengths.

Keywords <t lake brine sysem ocontaining lithium, osnotic codficient , iopiedic method , iorrinteraction
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Table 1 Gompostions and ionic grength fractions for the natura and syrthetic brines
Li* Na* K* Md* a- oy
(1)
mi/ (ol kg~ h 0.04913 4.1461 0.3249 1.1077 6.3418 0. 1969 0.03482
lil 1 0. 003055 0.2578 0.02020 0.2755 0.3944 0.04898
li/ 1 0. 003199 0.2576 0. 02037 0.2754 0.3944 0.04900
@)
mi/ (ol - kg~ b 0.1326 4.2581 0.5107 1.3217 5. 7462 0.8993 0. 09225
li/ 1 0. 006788 0.2180 0. 02615 0. 2707 0.2942 0.1842
li/ 1 0. 006854 0.2193 0.02583 0. 2697 0. 2956 0.1827
[9]
lil | , Y
\ : I = (V2) mZ,
Z : 1= (V2) ymZ,
1.2
[3,10].
! 1
' 1— ;22— 73— ;44— ;15— ;66—
) ;T — ; 8— 19— ; 10—
, 11— ;12— 13— 14 —
15— ; 16 —
Figure1 Diagram o ipiedic equilibration chamber
' 1—eontainer ; 2—ehamber cover; 3 —heat-trander block; 4 —sanple
8 cwp; 5—set oollar; 6 —hlock supports; 7 —eapping device; 8 —egp for
) cup ; 9 —screw for cgpping; 10 —neede vave; 11 —rubber gasket ; 12 —
, 1. arm of rocking device; 13 —rocking axis; 14 —support ; 15 —bath wall ;
. 16 —fix screw
Sartorious , +0.0001 g.
(25+0.01) 2
3 5d. 2.1
Cad, , 25
1 ’ ’ 2
Nad s m; , 2
0. 0003. | 1 Yi
W, m =2Yil/ Z% :
1 @02
0.059 %, 0.048 % 2,
0. 053 %. , 3.

5.0 nol- kg™ *
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Table 2 The measured water activities and osotic codficientsfor the synthetic brine sysems a 25

Run I/ (mol-kg™ 1) 0] IMR av m "/ (mol- kg™ %) Q"
No. <1> <2> <]1> <2> <1> <2>
1 4.9880 5.9080 1.2107 1.1702 0.8491 0.8210 0. 8482 2.1367 1.4258
2 5.7649 6. 8085 1.2805 1.2417 0.8335 0.8083 0.8177 2. 4240 1. 5362
3 7.2208 8. 4825 1.4134 1.3779 0.8093 0.7890 0.7572 2.9478 1.7464
4 7.3983 8.6921 1. 4305 1.3944 0.8070 0. 7866 0.7494 3.0117 1.7726
5 7.5224 8.8376 1. 4409 1. 4046 0.8049 0. 7846 0. 7442 3.0543 1.7902
6 7.57%4 8.8950 1.4437 1.4081 0.8035 0.7837 0.7422 3.0704 1.7968
7 7.8691 9.2392 1.4721 1. 4359 0.7999 0.7803 0.7292 3.1753 1. 8402
8 7.9421° 9.3239 1.4790 1.4428 0.7990 0.7795 0.7260 3.2012 1. 8509
9 9.582¢9° 1. 4669 0.7781 0.7156 3.2841 1.884
) — 0 — ,IMR— Ay — ,m " —Cad, 0 —
, ‘¢ ,<1> — ,<2> —
ano ¢
<
jusd * * *
S @=v mo /3im (1)
v’ m */ zi m; , M
I ,m ’ Cad,
m/(mol-kg ) .
0] Cad, , [11]
2 25 )
;o — po— ; O —€ad, 2.42 %10 *.
Figure 2 Isopiedic equilibrium noldities and weater activitiesfor
the synthetic brine sygtems and Cadl, ref. at 25
¥ ¥ 2 In apo= - @ (M,/1000) 3 m; @)
iactivity line; o —bong Tai. brine; —M Li-Ang brine; O —
Cad,
My i m;
1.5 !
2 2,3
1.4 , ,
e 1 3 L L 1
1.2+ )
L1 . . ] ’
4 6 8 10 o7
I(molkg™)
3 : o7
p— ;O — )
Figure 3  Rdaionship of the osmotic codficients with ionic
[12]

grengthsfor the synthetic brine sygems a 25
—Y Li-Ang brine; o —bong Ta. brine

7.9421, 9.5829 nol - kg™ !
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Figure 4  Rdative devigtions of the cdcuated @ from the
experimenta datafor Yi Li-Ang and Dong Tai. brines
35 Hitzer —M Li-Fing brine: o —Pong Tai. brine
Table 3 Htzer' sdnde At parameters a 25
lons B (0) B (6] B @ lod Re . 2.3
Lid  0.20818 - 0.07264 - 0.004241 [7] o5
Na d 0.07650  0.2664 0.00127 [3]
Ka 0.04835 0.2122 - 0.00084 [3] S '
Mgd  0.35235 1.6815 0.00519 [3] (13 14]
Li SO, 0.1439%6  1.17736 - 0.005710 [7] ’
NaSD; 0.01958  1.113 0.00497 [3]
KS);  0.04995  0.7793 — [3] SI=In( K/ K) (3)
Mg O,  0.2210 3.343  -37.23 0.025 [3]
K , K
4 25 Atzer
Table 4 Htzer' s mixing parameters a 25 .
NbM X)X UoHO,
lons 0 « Wea Wee s, Ref.
Cc cd NbM){)X'Uono:UMM+ZM+UxX_ ZX+U0H20
Li Na 0.012 - 0.003 - 0.0039 [3]
Li K -0.05075 - 0.0059087 - 0.0079696 [7]
Li Mg 0.010196 - 0.00059473  0.0056999 [7] '
Na K -0.012 - 0.0018 - 0.010 [3] K
Na Mg 0.07 - 0.012 - 0.015 [3] 0 0 0 0
In K=/ RT- OpMm +Ux x +U M Ro)/ RT  (4)
K Mg 0.0 - 0.02 _0.048  [3] ME X "o
a d 0 u Wi Watna Waik Wanvg RA. “g,u&,ug,u%p
as 0.03 0.00 -0.005 -0.008 [3] , [4,
- 0.01236 [7] 7. ,
K

In K =Upln ay ¥V xIn ax + Vgln ano

=0pin(mwy m) +UxIn(my x) +Vdn ano (5)
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Table5 Cdcuaed minera dsolution equilibrium congants and sturation indices for the interditia brine sysemin Dong Tai.

(In K) Sl
H Nad 3.616 0.02254
Hc Ko S04 Mg, 6H,0 - 9.965 - 2.4836
Eps MgS0y+ H,O - 4.3315 - 1.1494
Sy Kd 2.072 - 1.5079
Hex MgS0,- 6H,0 - 3.765 -1.3774
Kai Kd- Mg0,- 3H,0 - 0.4435 - 3.1190
Car Kd- Mgd;- 6H,0 9.971 - 6.1148
Lis Li>S04- H:0 1.0252 - 7.2438
Bis Mgd,- 6H,O 10. 259 - 6.9670
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The water activities and osotic codfficients were determined for the synthetic
interditid brine sygems o Yi Li-FAng and Dong Tai. <t lakes from diluted to
sturated concentrations & 25 . The thernodynamic properties were cormpared
between the two brines, a cause of formation of the differences in concentrations
was indicated. The cdculated osotic codficients and the saturation indices [In
(K7 K)] usng the extended iorrinteraction model agree with the experimenta
data in this work and with the resuts from the fidd observetion and the
evaporation- crydalization experiment reported.
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Two Schiff base Cu( ) conplexes, [Cu( ) (L) 1AO, (1) , [Cu( )2(L2)-
(H0)2] (BR)2 (2) , were prepared and their gructure were determined by %
ray diffraction.
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a—Abnormal product; b,c—normal product

The measures for determining smilarity of chemica fingerprint were presented and
a method including three indexes was proposed to evduate their performance.
Fom the reslts of smulaion experiment and the invedigation o the actud
chemical fingerprint , it coud be concluded that the proposed method could be
used for sdlecting the smilarity measures.




