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Table 1 Content change in carbonization of high concentration aluminate solution( g/ L)

Exp. 1 Exp. 2 Exp. 3 Exp. 4
Time/ min

ALO3 NaOy ALO3 NaOy ALO3 NaxOy ALO3 NaxOy
0 170. 91 163. 88 183. 66 168. 58 187. 50 176.24 192. 50 183.28
30 163. 89 136. 89 177.90 140. 39 176. 50 131.59 174. 50 136.29
60 99. 12 89.29 132. 50 112. 79 144. 37 110. 07 128. 45 112. 40
80 60. 68 68. 14 100. 81 98. 69 115. 44 96. 34 99. 64 96. 34
100 33.88 47.10 64. 26 68. 14 75.33 70. 49 61.79 68. 14
115 16. 45 21. 15 45.92 51.96 42.12 44. 65 29.33 39. 95
130 6. 67 9.40 37.46 39.95 21. 69 28.20 19.43 21. 15
145 - - 20. 04 14.90 12.47 7.64 8.40 9. 94
160 — — 10. 70 9.40 2.70 3.40 2.10 4. 10

Notes: temperature 85 'C; w(CO,) = 34% ~ 37% ; seed ratio( K,) = O(Exp. 1 and Exp. 2), 0.2 (Exp.3), 0.12 (Exp.4).
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Fig.2 Gibbs free energy changes of reaction( 3)

at different temperatures
1 —P(ALOs) = 10.70 ¢/ L; 2 —F(ALO3) = 20.00 g/L;
3 —O(ALO3) = 100. 80 ¢/L; 4 —P(ALOs) = 183. 66 ¢/L
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Fig. 3 Gibbs free energy changes of reaction(4)
at different temperatures
1 —Q(ALOs) = 10.70 g/L; 2 —P(ALO3) = 20.00 ¢/ L;
3 —P(ALOs) = 100.80 g/L; 4—P(ALOs) = 183.66 g/ L.
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of silica in spent solution of
carbonization with precipitation rate
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Fig. 5 Relationship between AGr and

mass concentration of Al,O3 for reaction ( 6)
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Thermodynamics of carbonization of aluminate solution

LI Xiao-bin', LIU Xiang-ming, GOU Zhong-ru', PENG Zhrhong',
LIU Gurhua', ZHOU Qirsheng', DING Arrping’, LI Ming®, LIU Ye xiang'
(1. College of Metallurgical Science and Engineering,
Central South University, Changsha 410083, China;
2. Shanxi Company, China Aluminium Corporation Ltd, Hejin 043300, China)

Abstract: The mechanism of carbonization process of aluminate solution was analyzed thermodynamically. The results show that the internal
reason of precipitation of Al( OH) 5 in the process is its spontaneous nucleation caused by supersaturation of aluminate solution. The behaviors of

510, in the process are in accordance with that from published experiment, which implies that the content of product SiO; from carbonization de-
pends on its solubility but is not the result of absorption. The thermodynamic calculation for forming Na,O* Al03°2C0,° nH,0 was achieved.
Key words: aluminate solution; carbonization; thermodynamics; mechanism
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