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ABSTRACT

Bayer process is based on the extration of aluminium triydroxide from bauxite. The process is operated with the several criteria
such as primary crystal size, particle size distribution and yield etc. The propertics of aluminium tihydroxide are mainly depend on
precipitation conditions, namely caustic concentration, temperature, seed amount, alumina and caustic concentration. Aims of this
study are to identify the effects of different precipitation conditions on particle growth of aluminium trihydroxide. As a result, the
precipitation temperature and seed amount have strong effect on the particle size of aluminium trihydroxide but the A/C ratio and
caustic concentration have little effect.

Key words : Bayer process, Aluminium trihydroxide, Sodium aluminate

1. M g oA gEiAIZl F gellE UF ?lﬂ'LPE%(Sodium alumi-
nate, NaAlO,) &) FAE Fdte] sl dFuiHsg

Bauxite #43es 7t & 50~70 wi% T-HE Mg Azxshe g0z AEzd wl—ﬂl wrNﬁF”Erﬂ
o Bauxite THo| wel e EFREE 35548 o] Y= o B B4 ol wslAl M, olF S w
ZAALO) E(Gibbsite), 1573H2¢] ¥ ulo] E (Boehmite) 'L T g} @rie] B B3 Hehd ok s SsAEe
ojol&Ze] (Diaspore) AENZ EAFCL) $3)7} ALgshe o A1 E8-2 Wask] g4t B dole dExe] 94
tH‘”C’] TS °‘*EU1-‘@° o]2)¥+ Bauxited 2 EHE] Bayer & zjoiz} Fasict,
process” HWPHo R ZZsle) A7gith o] W <& A B AgoME gFVMIEE 9o e lElde
ZE FAedE] ”-&— =27 A-RE sEAEFLE 48R s A2dd A %S F= 7Hdrke] 75,
A st Atk AREe FEUFEnF Az Abgst AE2n, AFA B8 A 2 e} 74
= 4584 mF 8 547 F7 5 FE LR 2 o} F&=H] 5o 246 e fSusldEnEe] 548 2
ol AN AFEYEs) 2 v E}H‘Jﬂlw&" sl FEAHEE B AR dEE A=) 93 M
s A FANE, Ty, Aesle|E 4 Z1< g3 9t

2|2, FAA], ook, Aﬂa}‘%‘ AZYEE AEHY olE
< HbgAdo] Folok Fly] wjRo] AHERe] HF Yxr} 2, MEYY
Ao iy AshEst vlaAd FZe Fagela ikt
= 2 A7 HEHELS 959 @RFIMNIER £
Bayer process= Bauxite® LE %9 7HMIATIR L 51%k (NaAlQ,) ZAEo R AT f=keldFrge 4B 4g

—987—



O
0
&0
?_[E
uh
ofo

el

o] H-10 d¥AES AMEs o THiAte d3E
9] FY9E 50%8 7HEACEE o] gETh olEg
] A/CH](AL;O5/Na,CO;, FAB]) B 7H4r} FEo
FeAE wlekated autoclaveﬂ]/ﬁ 150°C= £4)5ls] g=
FUERNS 9O T gainless steelE A2 A=
A1 72/"]7L %‘i’l BEEAIA Az, AF sl pilEledRaly
AFS Azt olw AMSg TR FLYEE AVIE
st 61 pme] Y=F 71 FAE AMEE o, vk -
Fo| gFue} JMdAth FEEEL A - GVISE Uy
o=, 429 AFo] gk Y=L Laser WA Particle
Size Ana]yzer(Analysette—ZZ Fritsch), T]Al733= Stereoscan
SEM, Na,0O ¥ PhilipsAl X-AZFAEA7|E o] &8}
23kt

ol L of
e

Fr oo
7

=

rL‘l
r>f

3. Za % pE

3.1, 7hdAarnt S50 mE S4Hs
Table 1] Test 1 }_Zﬂi} Zro] dFENLMGEE o
ARI(AIC ratioyE 0652 skl HEL% 70°C,
2k 20 wtte F=AA 7HdAT T Wil ols
¥ A3E Fig 19 Weich AEA)7ke] Axpge] uh
W o8 ACHE Fdshe AT Yehiy 7 :’::t}
=7 @SR ACH] THAES 3A e

AlZk 271 A/CH] A&7 §A3] dojdg o

J(j??
2

e & 2
$sz
N ome B

ol o]-{‘ A,

ﬂ
iz

o]¢} WiE NE&EE AIo] A BFE, /4T =
7t ¥R UG oR whezr] 447 ol Hag
< 543 515 }‘:’io‘—} 2 ol&Zeflz= F7Hge]| wIEE ¥
gol VERETE olE 3t Yfle HEsl AERE e G
hEE godlo] 51} o 37 57351 4Ee] defut
7] WES] Aoz HAeteln o|¢l 7S #AFS Kanehara®7}
] Algk Hede 5 (diving force)oll 2l&] ®th Mo
F 4= ol

-

mo'll

2T TEH (driving force) = (LX) - LX) (D)

A/C ratio

0.20 t

0.10 M

(ALLO; g
X© AR A

Fig. 2& C.Misras)ﬂ- zﬂz\]
Eq (2)2

Solk s B as] BRI

Temp=70T, Seed=20 wi%

—-200 g/|

——300 g/!

Precipitation time (h)

)
=
2
B
ey
J 20
110
0
60 72

Fig. 1. The change of A/C ratio and yield according to caustic
concentration.
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Table 1. Condition for Precipitation of Aluminium Trihydroxide.
Se;\ Factor Caustic concentration (g/l) (as NayCOs) | Precipitation temp.(°C) | Amouni of seed(wt%) | Initial A/C ratio
Test 1 A 70 20 0.65
Test 2 200 B 20 0.65
Test 3 200 70 C 0.65
Test 4 200 70 20 D

: Causlic concentration (as Nay,COs) - 150, 200, 250, 300 (g/1)
: Precipitation temperature - 50, 60, 70, 80 (°C) (AT=30)

: Amount of secd - 10, 20, 40, 60, 80, 100 (wt%)

: Imitial A/C ratio - 045, 0.55, 0.65, 0.75
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Fig. 2. Changes in supersaturation gap according to caustic concentration.
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Fig. 3. The change of A/C ratio and yield according to
precipitation temp.

Ao} Hzend Be YA=rE BH 20 we 4R
7] Wake @A YEh} 82eE sCldE &
unel D Ao NELEL 27} @ 42 23

AEH

pgo] Aa

A um7HA F7HER 70°C ol delM e 443

o ot »

Bee A4S YepdoFig 8-(b) #X). ol2F g4
LE7t G erE AEFE) Z7] gl AEA A4E

A 37 A A 10 Z(2000)



990

Los B en I o I . ]
S R~

ASC ratio
f=]
w

o
[pn]

o ©
o =

0.7
0.6
0.5
0.4
0.3
0.2
0.1
Q.0

A/C ratio

ks - Be

Caustic 200 g/ at 50T
b
Equilibrium solubility ‘
0 12 24 36 48 60 72
Precipitation time (h)
Caustic 200 g/l at 70TC
Supersaturation gap B ——'__——_"_'_‘4
" Equilibrium solubility
0 12 24 36 48 60 72

Precipitation time (h)

Fig. 4. Changes in supersaturation gap according to precipitation temp.

(c) 70°C

Fig. 5, Microphotograph of aluminium trihydroxide according to precipitation temp.
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