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Table 1 Isopestic molalities osnotic coefficients and water activity of the system Li, B;O;— LiClI—H,0 at 298 15K
/b My w0, / muc/ﬁ ® /b b0, mLiCl/i o
mol“ kg ! mol° kg’ md kg~ mol kg !
m =0 1600mol°kg '  a,=0 9946 @ =0 9266 m =0 2897mol kg a,=0 9903 @ =0 9209
P=3151.73 Pa P=3138 29 Pa
00 00 0 1578 0. 9395 03 0 0528 0 1275 0 9644
03 0. 0299 0 0721 0. 9793 a7 0 0916 0 0409 0 9363
(VIR 0 0423 0 0440 09798 0. 86 0 0942 0 0154 1 0058
m =0 1860mol° kg '  a,=0 9937 @ "= 9248 10 0. 0942 00 0. 9404
P=3149. 04 Pa m =0 3421mol°kg ' a,=0 9886 @ "=0 9203
00 00 0 1808 0 9512 P=3132 29Pa
03 0 0347 0 0837 09879 03 0 0621 0 150 1 0452
05 0 0482 0 0502 1. 0071 05 0 0932 0 0970 1 0014
07 0 0592 0 0265 10048 07 0 1155 0 0516 0 9980
1.0 0. 0685 00 1. 0455 0 86 0 1258 0 0205 1 0314
m =0 3663mol kg ' a, =0 9878 @ "= 9201 10 0 1392 00 1. 0069
P=3130. 35 Pa m =0 5689mol-kg 09812 @'=( 9224
002 0 0073 0 3369 0. 9429 P=13109. 24Pa
0 04 0 0141 0 3167 0 9441 002 0 0103 0 5074 0 9735
02 0 0556 0 2250 09138 004 0 0214 0 4814 0 9589
m =0 4835mol°kg '  a,=0 9840 D "=0 9210 01 0 0437 0 3933 1. 0391
P=3118 15 Pa 02 0 0870 03518 0 9420
(V0] 00 0 1578 0 9566 m =1 1871mol kg ' a,— 09605 D "=( 9432
002 0. 0095 0 4355 0 9588 P=3043 26 Pa
0 04 0 0186 0 4166 09407 0 005 0 0065 1. 0821 1 0155
01 0 0373 0 3352 1. 0305 0 02 0 0212 1. 0431 1 0135
02 0 0736 0 2979 0 9383 004 0 0446 1. 0017 1 0098
m = 0 7550mol° kg ' a,— 0. 9751 ®*x=09272 m =1 8091mol ke ! a,— 0. 9385 ®=( 9732
P=3089. 70 Pa P=2973. 75 Pa
00 00 0 7223 09687 00 00 1. 6251 1 0834
002 0 0148 0 6813 09622 0 005 0. 0096 1. 6025 1 0778
0 04 0 0296 0 665 09392 002 0 0338 1. 5559 1 0686
02 0 1202 0 4863 09176 004 0. 0667 1. 4979 1 0578
m =1 4519m01°kg7] a,=~ 0 9513 ® =0 9553 m =2 6001mol kgfl 09088 @ "=1 0191
P=3014. 09 Pa P '=12879 86 Pa
00 00 1. 3264 10456 0 005 0 0135 2 2460 1 1571
0 005 0 0079 1. 3066 1. 0415 0 01 0 0259 22221 1 1543
002 0 0275 1. 2655 1. 0255 m =3 5334mol°kg ' 08712 @'=1. 0816
0 04 0 054 1. 2150 1. 0338 P '=2760 72 Pa
00 00 3.0010 1 2737
m =2 2725mol kg ' a, =0 9213 D "= 9993 Q0 005 0 0154 2 9635 1. 2677
P=2919. 52 Pa 0 01 0 0344 2 9477 1. 2557
00 00 2 0039 1. 1333 m =3 6440mol°kg ' 08666 @ "= 1. 0896
0 005 0 0119 1. 9785 1 1258 P=2745. 99Pa
002 0 0419 1. 9245 L1154 00 00 3. 0654 1 2954
0 04 0 0828 1. 8583 L 1016  Q 005 0 0157 30275 1 2890
0 01 0 0352 30126 1 2764
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Fig 4 Relative deviations of the calculated osmotic
coeflicients from the experimental data for

the system LiCl— L, BsO;— H,O at 298 15K
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2 298 15K 1i,B,0,— LiCt—H, 0
Table2 The ion— interaction parameters for Li, B,O,— LiCl—H,0 at 298 15K
Species g@ g c” O3 Yiia SD
LiCl 0 1467 0 2331 0 00423 0 0043
L, Cl 0 1494 0 3074 0 00359 0 001"
Low molalities
L, B —10. 1992 6 9084 14. 1767 8 3689 —13 8044 0. 00617 ( 1
L, B — 12 4055 7. 8921 18 1307 10 3703 —17. 6805 0. 00623 ( 2)
L, B —16. 2975 7. 3875 15. 9136 35804 —15 9131
AL, g AcLup Ap
Li, HB —9 8985 20. 6826 14. 8948 0. 00620 ( D
High molalities
L, B —131. 483 — 68 503 91. 213 138 725
L, B3 — 53129 37 264 65. 887 —92 279 0 0229
053 0g 53 Y i B. B3
47 024 356 664 — 64 940 —310 429
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Isopiestic Studies on Thermodynamic Properties for

LiCl— L B,O;—H,O System at 298. 15 K

YANG Ji-min, YAO Yan, ZHANG Ai-yun, SONG Peng-sheng
(Qinghai Institute of Salt Lakes, Chinese Acadeny of Sciences, Xining 810008, China )

Abstract: The isopiestic molalities and the water activities have been measured in the ion-strength range from
0. 1530 to 3. 0758 mol. kgil at 298. 15K for the LiCl— Li;B40; —H,O system by isopiestic method, and the
vapor pressures and the osmotic wefficients have been determined from the measurements. The formation eac-
tion equilibrium of boric acid HsBO3 and borate anions B(OH)a , BsOs (OH)s and BsOs (OH )i have been
taken into account for the LiCl—Li2B407—H20 system in two ranges of total boron concentration, the molality
ranges of equal or lower than 0. 08 mol kg "and greater than 0. 08mol. kg ] respectively. Stoichiometric asso-
ciation equilibrium constant K,,;» the fomation reaction equilibrium constan K., of borate anion B;0; (OH )y
and the two series of Pitzer ion interaction parameters are evaluated flom recent measurements by using multiple
regression and iterative method. The osmotic coefficients values experimentally determined and those calculated
by using the model with the parameters are in reasonable agreement. These studies are useful to improve the
themodynamic model for salt lake brine systems containing Lithium and borates.

Key words; LiC1—1i,B;0;—H,O System; Isopiestic M ethod; Osmotic Coefficient; Pizer model



