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ABSTRACT

Bayer process is based on the extraction of aluminium trihydroxide from bauxite. The process is operated with the several eriteria
such as primary crystal size, particle size distribution and yield etc. The properties of aluminium trihydroxide are mainly depend on
precipitation conditions, namely precipitation time, difference of precipitation temperature, amount of spent liquor and seed size. Aims
of this study are to identify the effects of different precipitation conditions on particle growth of aluminium trihydroxide. As a result,
the precipitation time, difference of precipitation temperature and amount of spent liquor bave little effect on the particle size of
aluminium trilydroxide but the seed size have strong effect.
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Table 1. Condition for Precipitation of Aluminium Trihydroxide

Factor Precipitation PI’GCIpltaUO]‘l Amouljlt of Seed size
. fime (hr) tempoerature spent liquor (um)
Series €0 )
Caustic 200 g/l (as NayCOs)
A/C ratio 0.65
Seed 20 wit%
70
Test 1 A (AT=30°C) 0 41
Test 2 72 B 0 41
70
| :
Test 3 72 (AT=30°C) C 4]
i 70
Test 4 72 (AT=30°C) 0 D
A : Precipitation time - 24, 48, 72, 96 (lr)
B : Precipitation temperature - 50, 60, 70, 80 (°C) (AT=0°C)
C : Amount of spent liquor- 90, 60, 100 (%)
D : Seed[Al(OH);] size-41, 61 pm
0.7 60
Caustic=200 ¢/1, Temp=70"C(AT=30"C)
_/
50
40
8 =
= F
5 03
E 2

0 12 24 3 48 60 72 84 96
Precipitation time (hrs)

Fig. 1. The change of A/C ratio and yield according to
precipitation time.
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Fig. 2. Microphotograph of aluminium trihydroxide according to precipitation time.
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Fig. 3. The change of A/C ratio according to constant and
linear cooling of precipitation temperature.
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Fig. 4. The change of yield according to constant and linear
cooling of precipitation temperature.
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Fig. 5. Changes in supersaturation gap according to linear cooling precipitation temperature (AT=30°C).
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Fig. 6. Changes in supersaturation gap according to constant precipitation temperature (AT=0°C).
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Fig. 8. The change of A/C ratio and yield according to amount
of spent liquor.
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Fig. 10, The change of A/C ratio and yield according to seed
size.
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714 Ky :Nucleation rate constant which depends
on process conditions

Ag: Surface area of the particles per unit
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