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Properties of Chemical Grade and Smelting Grade Aluminium Trihydroxide
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ABSTRACT

Bayer process is based on the extraction of aluminium trihydroxide from bauxite. The process is operated with the several criteria

such as primary crystal size, particle size distribution and yield etc.. In this study basing on the previous results, an investigation on
the effect of chemical grade and smelting grade aluminium trihydroxide precipitation condition were undertaken. As a result, particle
size was 42-44 um for chemical grade product and 74-77 pm for smelting grade product. The yield and solubility by acid of chemical
grade product was higher than smelting grade product. The attrition index of smelting grade product was lower than that of other

commercial product because primary crystal size of the smelting grade product was small.
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0O oy Test 37 48 MEXLE 85°CE HEZF

Table 1. Condition for Precipitation of Aluminium Trihydroxide

Factor | Precipitation | Amount AT (1'st - last
temp. of seed precipitation
Series Co) (Wt%) temp.)
Caustic 200 g/1 (as NayCO; )
A/C ratio 0.65
PreCI‘pltanon 72 h
time
Seed size 41 pum
Test 1 o AT=30°C
70°C 40 =
Test 2 AT= 0°C
Test 3 o AT=30°C
85°C 10 S
Test 4 AT=07C

0.7 60

Caustic=200 g/1, A/C = 0.65

0.6
50
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Yield (%)
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M- 70-40C, Seed=40 wt%

o1 —8-70-70C, Seed=40wt% [1 10

—8—85-55C, Seed=10 wt%

—©—85-85T, Seed=10 wt%
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Precipitation time (h)

Fig. 1. The change of A/C ratio and yield according to
precipitation temperature and seed amount.
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Fig. 2. Changes in supersaturation gap according to precipitation temperature and seed amount.
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Fig. 3. Particle size distribution of aluminium trihydroxide
according to precipitation temperature and seed amount.
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G = 196X 10° exp(-14.3X 10°/RT) (C-C*)* (1)

o714 G : Growth rate (umvhr)
R : Gas constant (83143 J - mol" - K
T : Final precipitation temperature (°C)
C : Alumina concentration (g/1)
C* : Equilibrium alumina concentration (g/1)
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Fig. 4. Microphotographs of aluminium trihydroxide according to precipitation temperature and seed amount.

Growth rate, G (micron/hr)

Fig. 5. The change of growth rate according to precipitation
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oJ7]14 Al : Attrition Index
X : % -45 um after attrition
Y : % -45 pm before attrition
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Fig. 7. Attrition test apparatus.

Table 2. Attrition Index of Aluminium Trihydroxide

Factor Precipitation | Amount of AT Attrition
0, .
Series temp. (C) |seed (wt%) index (%)
Test 1 o AT=30°C 7.6
70°C 40 =
Test 2 AT=0C 6.6
Test 3 o AT=30°C 22
85°C 10 S
Test 4 AT=0C 19

- Air pressure : 4Kg/cm2
- Air flow : 2 //min
-Time : 15 min

Table 29l ol2)3t 270 g ZHE A|EL vl E 1}
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ot wEbA] AEA AEE 4Rt A7l tEE 45um ©]
3191 WhH 2 Ado] 43 ulEEE 45um o] Y=t
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e At & A Y 1A dRgE IR H
=4 olgst $FROE AR A7t oA kgl 4
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Fig. 8. Particle size distribution of aluminium trihydroxide
before and after attrition.
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(a) 70°C (AT=30°C), Seed 40 wt%
. "!..‘?‘f.' e L €~

() 85°C (AT=30°C), Seed 10 wt%

Fig. 9. Microphotographs of aluminium trihydroxide after attrition.
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