Journal of Korean Association of Crystal Growth

Vol. 6, No. 4 (1996) 584-594

IPE 8o Ry I¢E 934 FvE ZAH3 £

oA, &3S
AR ey, AatedTa, $9, 41-709
rg2ALATa A LR, A, 305-350

Crystallization and high purification of aluminium
chloride hexahydrate from kaolin leaching solution

Woo - Sik Kim and Hee - Dong Chang*

Department of Chemical Engineering, Institute of Material Science and Technology, Kyunghee
University, Suwon 441 - 709, Korea

* Korea Institute of Geology, Minning and Materials, Taejon 305 - 350, Korea

2 o za7
FEeAY §2 P
e Foly AR &
FFolFe] HIY FE
3k 27 9o 4= Holeo @

=] o]
m ‘C
24 W A3 v FEL 4A W &F JLdFoF ¥

P2

2
(917} A A1% Oxalate A& HE3tgon RPE JEL AT o] AL o] ST

4
AGY G4t 5= S40) o]FoA & Uee ¥ & Atk

Abstract For the separation and purification of aluminium chloride hexahydrate crystals
from Kaolin leaching solution the effects of crystallization conditions, such as crystallization
temperature, concentration of aluminium chloride concentration in the leaching solutin and gas
flow. rate of HCI into the leaching solution, on purity of the aluminium chloride hexahydrate

crystals were investigated. The supersaturation level of aluminium chloride in the leaching solu-
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tion gave great influence on the purity of the crystals. When supersaturated concentration of

the aluminium chloride in the leaching solution was generated in low level, the aluminium chlo-

ride hexahydrate crystals were produced with high purity ; that is, the crystals having a low Fe

-1on concentration. The supersaturation level of aluminium chloride in the leaching solution was

mainly determined by crystallization temperature, concentrations of aluminium chloride and

hydrochloric acid in the solution. However, in spite of changes of the above crystallization

coditions, a needle shape morphology of aluminium chloride hexahydrate crystals did not modi-

fied. To measure hydrochloric acid concentration in the Kaolin leaching solution, we applied the

oxalate titration method, which was suggested by Shank [9] and it was provn that this method

could titrate hydrochloroic acid concentration in multi- component lonic solution such as Kaolin

leaching solution.
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Fig. 1. Schematic diagram of experiment

system for aluminium chloride hexahydrate
crystallization. (1) agitator, (2) thermocou-
ple, (3) condensor, (4) reactor, (5) flow-

meter and (6) heating Plate.
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Table 1

Composition of extracted kaolin solution

Composition Si Fe Ca Mg Na K Al

Concentration 0.0005 0.42 0.37 0.07 0.17 0.10 10.35

(Wwt%)

Table 2

Analysis of HCI concentration in the model solution

Run £ Volume of model solution Addition of K,C,0, Volume of titrated NaOH
(1.0 mol/1) (0.5 mol/1)

1 5ml No addition 15 ml

2 5 ml 5 ml 7.5 ml

3 5 ml 10 ml 5.0 ml

4 5 ml 15 ml 2.5 ml

5 5 ml 25 ml 1.5 ml

Concentration of Model solution=10.5 mol/l of AICl; and 0.5 mol/l of HCL

Concentration of K,C,0, = 1.0 mol/l.

Concentration of NaOH = 0.5 mol/L.
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Analysis of HCI concentration in extracted kaolin solution

Addition of

Run £ Volume of Volume of Concnetration of
kaolin solution KCO titrated NaOH ~ HCl

6 1 ml No addition 12.1 ml 6.05 mol/l

7 1 ml 2 ml 5.3 ml 2.65 mol/]

8 1 ml 3 ml 5.3 ml 2.65 mol/l
Concentration of K.C.0, = 1.0 mol/L

Concentration of NaOH = 0.5 mol/l.
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Fig. 2. Temperature variation in crystalliza-

tion of aluminium chloride hexahydrate.

(Agitation : 550 rpm, HCl feed rate : 500
ml/l and leaching solution : 500 ml)




590

ARyt APLFE Fobsiohrl FAAZ
125264 60CE HuAHoE 1 o|Fdd&
Zaste FEE el ok ol R d3d
Folgeo AAS HAo] Lgrkgelofr 2
A7) AR Bis] Ay g} wkg7)
We 2xrt AsstAgt AELANY H3
dFojFo] A AAer MEHIW oF
(125% Z)ele ®-&717} 94%‘—5494 =4t
2 Qs do] wEEe 2xrt FFAs7] o
+olch.

Fig. 3ol w371 14194 kil
GdFolE 2 £= 3
A3 A3} LJrF—Wr ek, nHE A
°—‘i°ﬂ JarlaE Fd3] ZAAH

£ FAAA AAS} 227 SIS

Lo thF Favt2e &F S =T}
st ol AL £ W JAFr=E F
Ja g FvEe] SHEE F/HAITIH A

A

500
@ :Nowash
A : washing once
400+ B washing twice
W : washing three times
é 300
g
<3
8]
§ 200
)
¢4
1004
0 T T
0 20 40 60 80

Temperature ( °C )

Fig. 3. Effect of crystallization temperature
on the purity of aluminium chloride hexahy-
drate crystal (Agitation : 550 rpm, HCl feed
rate ; 500 ml/l and leaching solution : 500

ml).
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Fig. 4. Typical ﬁlorphology of aluminium

chloride hexahydrate (agitation : 500 rpm,

HCl feed rate : 500 ml/l and crystallization
temperature . 60°C).
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Table 4
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Iron concentration in aluminium chloride hexahydrate crystals (AICl;, 6H.,0)

Run # No washing Once "Twice Three times
9 900 ppm 126 ppm 35 ppm 35 ppm
10 300 ppm 45 ppm 13 ppm 13 ppm

(b)

Fig. 6. Typical morphology of aluminium

chloride hexahydrate crystallization (Tem-
perature . 60°C, Agitation : 550 rpm, HCI
feed rate : 500 ml/1). (a) 25.5 % riching so-

lution and (b) seeded crystallization.
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