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Table 1 Densities of liquid phase in evaporation process for the Li " Na K, Mg’ /a, S0, —H,0

biine system at 25 Cand evaporated water quantity

/ (g/ eam) /g /(g/cm3) /g / (g/ an’) /g

0 1. 3032 372 4 10 1. 3168 801 45 19 1. 3194 1087. 55
1 1. 3065 468 85 11 1. 3118 827 15 20 1. 3378 1130. 35
2 1 3112 550. 05 12 1. 3106 827 15 21 1. 3557 1162 45
3 1. 3069 610. 25 13 1. 3202 885 95 22 1. 3577 1165. 81
4 1. 3097 694. 85 14 1. 3169 885 95 23 1. 3574 1170. 54
5 1. 3057 696. 05 15 1. 3107 906 85 24 1. 3547 1172 1
6 1. 3063 696. 05 16 1. 3144 1001 45 25 1. 3462 1176. 45
7 1. 3054 698 35 17 1. 3135 1037 65

8 1. 3150 755. 95 18 1. 3142 1060 45
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Table 2 brine densities and identification result of solid
25°C
X—
d/ (g/ em®)
1. 3032 NaCl K»S04°MgS04°6H,0
1 3065 NaCl MgS04°6H0
1. 3112 NaCl MgS04°6H0
1. 3057 NaCl MgS0,°6H0
1. 3063 NaCl
L 3118 NaCl, KCl1 MgS0,°™H,0
1. 3202 NaCl KCl
1. 3107 NaCl KCl
L 3144 NaCl KCl, KC1°MgCl,°6H,0
L 3142 H,0, K 4Nag CL KCl°MgCl,° 6H,0
L 3135 NaCl, LiCL KCI*MgCl,° 6H,0
1. 3194 Ko 6Nag 4Cl, KC1°MgCl,°6H,0, LiNaSO4
1. 3378 NaCl, MgS04°6H,0, KCI°MgCl,° 6H,0

1. 3557 Ko 2Naq §Cl; 1i2S04° H,0, MgCl,°6H,0
1. 3547 Kq 2Naq gCl, MgClz °6H,0
1. 3462 LixS04, MgCl,° 6H0
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Table 3 Molalities of the ions in the liquid phase for the brine system at 25°C

MgH/ (mol/keg)  ClI /(mol/ kg) S04 / (mol/ kg) K/ (mol/ ke) Li"/ (mol/ kg) Na '/ (mol/ ke)
1 30049 7. 1969 1. 3827 0 8627 0 3544 2 7354
2 31713 6 6346 1. 1489 Q0 8771 Q0 4360 1. 2766
3 3 4919 7. 2015 1. 0390 Q0 8790 Q0 5502 0 8666
4 4 0421 8 3001 Q0 7836 0 6245 Q0 7074 Q0 4513
5 4. 2392 8 6980 0 6818 Q0 3466 Q0 8669 0 3717
6 5. 0390 10 2298 0 6430 0 06734 Q0 9781 0 3924
7 5 6814 11. 3277 Q0 4529 0 0229 Qa 7739 0 07392
8 5. 5112 11. 2503 0 3442 002226 Q 7489 0 1451
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Table 4 Apparent molar volunes of ions at infinite Na = 1. 5207 X
dilution at 25 °C — - ,
Ton A 10 19 Quker = — 6719 X 10 T 6iy, =
ions Wm ions ‘Voion —q 11
— = —5.8764< 10 1", 6
H 0 Mg —21. 565
Li+ —0 958 Cl— 17. 824 0. 00708,
Na' —124 S04 14 184 — 0.00533. : D
K" 9. 024 Pitzer
s H 2 )
Pitzer 5,
H 3> ’
3.2
b
Pitzer .
5 25C
Table 5 The volumetric ion intemction parameters for volumetric properties of single aqueous electrolytes at 25°C
By 10° BAR"™X10° BAK"X 10° ChneX 10°
kgomol '*bar ! kgemol  'bar ' kg®mol '*bar ' kg?°mol 2 °bar !
LiCl 0 3853 1. 5553 —0 1541
NaCl 1. 2335 0. 43543 — 0 6578
KC1 1. 2793 0. 8948 —0 7131
MeClp 1. 6933 — 52068 — 0 5698
LS04 3 1291 4. 2957 — 1. 1938
NaS04 5. 3250 12 932 —20914
K2S04 —2 319 36 414 2911
MgSO4 4. 9809 14. 491 1. 4346 0. 3969
6 Pitzer 25°C
Table 6 Calculation results of the excess volume and the densities for the liquid phase
in the process of evaporation by using Pitzer model for the brine system at 25°C
/(g/ cm®) /(g em®) /% /em® / Cmol/ kg)
1 1. 3065 1. 32111 L 119 90. 68595 14. 35
2 1. 3057 1. 29294 — 0977 76. 80201 1325244
3 L 3118 1. 29646 — 1. 169 78 41148 13. 81046
4 1. 3144 1. 30352 —0 828 77. 20436 14. 69299
5 1. 3142 1. 30508 —0 6% 75. 16187 14. 98571
6 1. 3378 1. 33612 —0 125 86 61644 17. 19773
7 1. 3557 1. 3489 —0 502 91. 44584 18 36771
8 1. 3547 1. 33999 — 1. 086 86. 75628 17. 79422
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Studies on the Densities of the Brine in the Process of Isothermal
Evaporation for the Li .Na , K", Mg2+ //Cl ,S0,> —H,0
system at 25 C

WANG Hong-ying"”, YAO Yan" >
(1. Qinghai Institute of Salt Lakes, Chinese Academy of Sdences, Xingning 810018, China
2. The Graduate School of Chinese Academy of Sciences, Bejjing 10039, China)

Abstract; The densities of the brines in the process of isothermal evaporation for the system L Na ,K'.
Mg2+/ /C1 . 8045 —H0 at 25 C have been measured. Further, relationships of the density with evaporated
quality of water, ionic concentration, total ionic strength, crystalliziing salt kind have been analyzed and dis-
cussed. The densities for this system were compared with the natural system containing borate. The Pitzer model
of the volumetric property was applied to predict the volmetric properties and the densities in the pocess of the
evaporation for the system at 25 ‘G, with the result that the density values calculated are in a reasonable agree-
ment with the measured values.
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