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Preparation of superfine aluminum hydroxide by ion-exchange
membrane electrolysis

DONG Jue, CHEN Qi-yuan, YIN Zhou-lan

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Preparation of superfine aluminum hydroxide powders from sodium aluminate solution by ion-exchange

membrane electrolysis was investigated. The effect of experimental conditions in precipitation process and the effect of

polyethylene glycol dosages on aluminum hydroxide products were studied to achieve the required fineness. The results

show that the grain size distribution is best under the process conditions of 35

, alkaline concentration of pregnant

liquor 150 g/L, stirring speed 400 r/min. The addition of glycol dosages is beneficial to produce the finer and

well-dispersive aluminum hydroxide. The average sizes of aluminum hydroxide were reduced gradually with the increase

of the polyethylene glycol dosages. When concentration of the additive in sodium aluminate solution reach 0.175 g/L, the

average size of ATH is 3.9 um. The infrared spectra analysis show that, agglomerative particles were dispersed by the

adsorption of polyethylene glycol on the surfaces of the aluminum hydroxide particles. The products of ion-exchange

membrane electrolysis from sodium aluminate solution are Bayerite.

Key words: superfine aluminum hydroxide; sodium aluminate solution; ion-exchange membrane electrolysis;

polyethylene glycol
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Table 1 Experimental conditions in precipitation process

Polyethylene ¢(Na,Oy)/ Temperature/ Stirring rate/
glycol/(mg-L™") (gL™ (rmin")
0 150 35 400

75 150 35 400
125 150 35 400
175 150 35 400
250 150 35 400
175 150 35 200
175 150 35 300
175 150 35 400
175 150 35 500
175 100 35 400
175 125 35 400
175 150 35 400
175 175 35 400
175 150 30 400
175 150 35 400
175 150 40 400
175 150 45 400

13

NazOk
BaCl, Cco;”
Al ALO;
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Jeol JSM—-6360LV
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10~20 pm
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175 mg/L
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3.9 um
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Table 2  Effect of polyethylene glycol dosages on particle size
distribution rate OfAl(OH)3 ( 200 300 r/min)
Polyethylene Particle size distribution/% 510 um 6~7 um
glycol/
(mgL™ 0-5um 5-10 pm 10-20 pm 20 pm  dso
0 2828 1536 4047 1589 15342 400 r/min
75 4395 2526 20.64 10.15  6.810
10 pm
125 63.98  20.00 12.18 3.84 5.834 1 pm
175 69.06 23.65 6.62 0.67 3.900
250 38.77 29.14 23.03 9.06 7.666
2.3
2
10
=— [75¢/L
° *«— 150 g/L
= gl a— 125¢/L
Al(OH); z v— 100 g/L
=
[13] 1 5 O
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* — 300 r/min Fig.2 Particle size distributions of AI(OH); products at
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Fig.1 Particle size distributions of AI(OH); products at

different stirring speeds
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Table 3 Particle size distributions of AI(OH); products at

different preparing temperatures

Particle size distribution/%

Temperature/
0-5pum 5-10pm 1020 pm 20 pum  dsg
30 38.39 32.83 20.37 8.45 7314
35 69.06 23.65 6.62 0.67 3.900
40 50.35 15.2 18.07 16.37 5.681
45 29.07 37.62 24.66 8.66 8.642
3 30
35 Al(OH); 5 um
[16]
35
25
3 3
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2.6
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4 1455 cm™!
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Fig.3 SEM images of aluminum hydroxide: (a) Blank; (b)
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Fig.4 Infrared spectra of aluminum hydroxide products
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