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Table 1 Dissolution rate constants at various temperatures and stir speeds
t/C 20 25 30 35
300 rhnin 3 78<10° 415 10°° 425X10° 4 67X 10°°
400 rfmin 436X 10° 476 10°° 4 92x10° 539X 10°°
500 rhnin 4 80X 10 °° 5.42< 10 ° 556X 107 609X 10°
Cwr—t Co—t 2
6
4.2 4.2.2 REMHE
4.2.1 FEREALC—r B " ’
[ 10] ( ACMg2+> ACH, MgS0 4
) ’ , ACH ™ MGy, K280,
’ KS0:( 2).
,
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Table2 Detection resulis of Mg®™ and K~ concentrations during the dissolving pmcess of leonite at different temperatures
10C 20°C 30°C
¢ Imin Cu2+ Gt t knin Cut Gt t/min Cugt Gt
0 0 0 0 0 0 0 0 0
5 0 8844 0 7755 5 1. 1443 0. 8976 5 1. 5303 0 8489
10 0 9064 0 8164 10 1. 1764 09713 10 1. 5599 0 8881
15 0926 0 8639 15 1. 1907 1. 0071 15 1. 5759 0 9309
25 0 9527 0 9234 20 1. 2081 1.037 20 1. 5865 0 9625
35 09611 0. 9578 25 1. 2172 1. 0578 25 1. 6206 0 9978
65 0 9984 1. 0146 30 1. 2281 1. 0608 35 1. 6282 1. 0183
95 10134 1. 0583 35 1. 2354 L1135 45 1. 6434 1. 0444
155 1. 021 1. 0695 45 1. 2534 1. 1412 55 1. 6586 1. 1002
216 L0211 1 0778 55 1. 2541 L 1611 75 1 6282 1 1498
65 1. 2651 11872 95 1. 6434 1. 156
125 1. 2741 1. 2051 155 1. 6586 1. 1839

15°C dC [t=—0.032%4+2.736(0.7350— C)

15°Cdchi=1.8868( 1.292— ) '*( C—1.261)

(30) (34)
50°C dC lt=—0.01322(1.300— C)"®  (31)  50°CdCHr=0.003677+2.7837(1.81— C) (35)
60 C dC ldr=—0.0640( 1.360— C) "* (32)  60°CdCht=0.000974(2.00— C) "
70°CdCdr=—0.3702(1.200— C) "™ (33) (C+36. 04) (36)
Ce —t K>S04 70°CdCHr=0.01433(2.32— ) "*
K>S0, (C—0.6711) (37)
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Table 3 Data for the dissolution of camallite at 15°C
No  t/min o ) C ) /%
1 15 0. 0592 0. 0592 0. 00
2 30 0 0934 0. 1029 10. 23
3 45 0 1366 0 1354 —0 87
4 60 0 1732 0. 1604 —7.40
5 90 0. 2050 0. 1961 —4 35
6 120 0 2141 0. 2202 2 87
7 150 0 2288 0. 2376 3 84
8 180 0. 2460 0. 2506 1. 87
9 240 0 2640 0. 2687 1. 79
10 310 0. 2802 0. 2823 0 74
11 430 03053 0. 2962 —299
12 1510 0. 3326 0 3234 — 277
15°C
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Table 4 Calculation results of a, Id and In of different moments during the dissolution process of magnesium chlorocarbonate
t/min a Id I, I, I I, I
0 0 0 0 0 0 0 0
2 01162 0 1261 0. 1288 0 1372 0. 1463 0 1562 0 1329
7 0212 0 248 0 2582 0 2925 0 3329 0 3806 0 2747
12 0 2311 0 2746 0 2872 0. 3298 0. 3808 0 4421 0. 3075
16 0 34 0 4457 0. 4788 05993 0. 7607 09787 0 5347
21 0 3836 0 5251 0 5711 0. 7439 0. 9877 1. 335 0 6502
27 0. 4402 0. 6401 0. 7084 0978 1. 387 2 016 0 8295
60 0 6764 137 1. 682 3.39%4 7.223 16 8 234
120 0 7695 1. 893 2 491 6 324 18 4 58 97 3892
540 09539 5. 367 10 100. 6 1372 21650 30 19
1440 09622 5 939 11 82 140. 3 2330 44389 38 29

5760 0 999 37172 274 8 276300 4. 32E+08 7. 95E+11 7893
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Mathematical Dissolution Kinetics Model and
Thermodynamics Function of Salts

XIA Shu-ping', GAO Shi-yang , LU Zhi-hong, SONG Yue-hua

(1. X7 an Brandh, Qinghai Institute of salt lakes, Chinese Academy of Sciences , Xian 710043, China;
2. Institute of Applied Chanistry Shaanxi Nomal University, Xi’ an 710062, China)
Abstract: Study on the dissolution kinetics methods and mathematical model of salts have been reported. The
linear and non-linear type and poly parameter Runge-Kutta differential equation of dissolution kinetics has been
suggested. The poly parameter general program has been designed by applying simple optimization principle,
combining with digital method for solving differential equations using ¢ language . The examples of esearch
has been presented. The thermodynamics functions have been discussed.

Key words: Solution kinetics; Athematical model; Thermodynamics functions



