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Fig. 1 Effect of temperature on Gibbs free
energy of reaction between Ca (OH)»
and aluminate solution
1 —Besotion (1); 2 —Reastion (2)s
3 —Reaction (3); 4 —Reaction (4);
5 —Resction (5)
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Table 1 Effect of temperature on Gibbs
free energy of reaction between CaO

and aluminate solution (kJ/ mol)

No. 323K 333K 353K 363K 373K 393K 413K

1 -93. 06- 91. 22- 89. 36- 87. 51- 85. 66- 83. 80- 80. 09
2 - 126. 7+ 124. 80 122. 89 120. 99 119. 09 117. 20 113. 43
3 - 126. 27 124. 17 122. 07 119. 98 117. 96 117. 35 114. 72
4 -59. 81- 58. 24- 56. 69- 55. 14- 53. 60- 52. 07- 49. 04
5 - 24. 10- 22. 33- 20. 55- 18. 79- 17. 01- 15. 25- 11. 75
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Table 2 Effect of factors on formation of

calcium aluminate hydrate

Factors
Sample Rate of
No. t [ NayOy] CaO Time de alumina/ %
/1'C / (goL™") /ALO; /h

1 70 200 2 6 50. 22
2 70 250 3 8 58. 09
3 70 300 4 10 36. 36
4 60 200 3 10 76. 20
5 60 250 4 6 84. 17
6 60 300 2 53. 02
7 50 200 4 91. 43
8 50 250 2 10 64. 63
9 50 300 3 6 58. 83

21/3 48. 22 72. 62 55. 96 64. 41

22/3 71. 13 68. 96 66. 31 67. 51

23/3 71. 63 49. 40 70. 65 59. 06
R 23. 41 23. 22 14. 69 8. 45

Effect of factors: Temperature = Concentration of
caustic soda > CaO/ Al,O3> Time

Note: The orginal concentration of Al,031is 8. 65g/L, R is the

difference of the maximum and the minimum rates.
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RECOVERY OF ALUMINA IN HIGH MOLE
RATIO ALUMINATE SOLUTION

Li Xiaobin, Liu Guihua, Zhang Chuanfu, Peng Zhihong, He Boquan and Liu XiangminJr

Department of Nonferrous Metallurgy, Central South University of Technology,
Changsha 410083, P. R. China
t Zhongzhou Alumina Factory, Jiaozuo 454174, P. R. China

ABSTRACT The recovery of alumina in the high mole ratio ( ) aluminate solution was studied. The thermodynamic

calculation results indicated that the formation of calcium aluminate hydrate from aluminate solution with CaO is easier

than that with Ca (OH),, and the value of ay is great at low temperature; the temperature rise leads to the reduction of

stability of calcium aluminate hydrate in the aluminate solution, and it can be decomposed at high temperature, which can

both substitute for Ca ( OH) ; and recover alumina in the process of Bayer. The order of affecting the formation of calcium

aluminate hydrate is as follows: temperature = concentration of caustic soda> CaO/ Al;03 (mole ratio) > time.

Key words aluminate solution calcium oxide calcium aluminate hydrate
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