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Alumina recovery from sodium hydrate alumino- silicate

LIU Gurhua, ZHANG Yali, PENG Zhrhong, ZHOU Qiusheng, LIU Xiang-min, LI Xiao-bin
( College of M etallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The alumina recovery from the hydrate garnet after the alkali recovery from sodium hydrate alumino-silicate
was studied. The thermodynamic analysis of the reaction between hydrate garnet and sodium carbonate indicates that the
hydrate garnet can be decomposed in soda solution, and 6CaO*6Si0,*H,0 and 2Ca0*Si0,°*0. 5H,0 are easy to form.
The experimental results show that the alumina recovery ratio is favored with the increase of soda concentration, reaction

time and temperature, meanw hile the grinding can also increase the alumina recovery ratio. The optimum technique con-

ditions are NayO¢ concentration > 180 g/ L., reaction temperature about 180 C, I./S 5 and reaction time 1 h.
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Fig. 1 Effects of temperature on
free energy resulted from
reaction of hydrate garnet
in sodium carbonate( x = 0. 5)
(where C refers to Ca0O, S refers to SiO,,
H refers to H,O, N refers to Na,0,
A refers to Al,03)
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Fig.2 Effects of temperature on free energy
resulted from reaction of hydrate

garnet in sodium carbonate( x = 1. 0)
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Table 1 Effect of NayO¢ concentration

on alumina extraction

NayO¢/ (g°L™ 1) Extraction/ %

80 23.8
100 40.3
120 43.3
180 51.1
200 68.52

Conditions: temperature 180 C, time 2.5 h, sodium hydrate alumino

silicate 200 g/ L, L/S 10.
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Table 2 Effect of reaction time

on alumina extraction

Time/ h Extraction/ %
0.5 50.1
1.0 51.53
2.5 51.07
3.0 51. 63
3.5 51.13

Conditions: A Na,O¢) 150 g/ L, temperature 150 C, L/S 4.
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Table 3 Effect of L/S on alumina extraction

L/S Extraction/ %
3 40. 11
5 51. 02
10 62. 04

Conditions: sodium hydrate alumino silicate 200 g/ L, temperature 160
C, P(NayO¢) 200 g/L, time3 h
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Table 4 Effect of grinding conditions

on alumina extraction

Sample No. Condition L/S Extraction/ %
1 Grinding 3 45. 49
2 No grinding 3 40. 11
3 Grinding 5 42.16
4 No grinding 5 38.3
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Table 5 Effect of reaction temperature

on alumina extraction

T emperature/ C Extraction/ %

105 39.07
120 43.9
180 51.02

Conditions: L/S 5, time 2.5 h, A(Na,O¢) 150 g/L
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Fig. 3 XRD pattern of residue after hydrate garnet reacting with soda solution
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