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Abstract— To obtain alumina by the hydrochloric acid leaching, calcined kaolin was leached with hydrochloric acid, and
the leach liquor was treated by ion exchange resin to remove iron. Aluminum chloride hexahydrate was crystallized from
the purified leach liquor by the injection of hydrochloric gas. The crystals of aluminum chloride hexahydrate were calcined
to alumina. As the results, it was found that the optimum conditions of extraction of Al component from calcined kaolin
were as follows; concentration of hydrochloric acid was 8N, temperature was 110°C, extraction time was 3hrs and
stoichiometric molar ratio of reaction between kaolin and hydrochloric acid was 1.0. The extraction yield of Al component
was about 90% by weight under this conditions. Furthermore, transition temperature from the aluminum hexahydrate to well-
crystallized a-Al,O, was observed above 1200°C. Especially, the quality of produced alumina from the purified leach liquor
was about 99.8% by weight.
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Table 1. Chemical compesition of kaolin sampled in Sancheong

Component  ALO, Si0, Fe,0, K, O Others  Ig-loss

wt% 3477  48.55 1.41 1.49 1.87 11.91
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Fig. 1. X-ray diffraction pattern of kaolin.
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Fig. 2. DTA curve of kaolin.
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Fig. 3. Schematic diagram of a model extractor.
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Table 2. Chemical composition of the leach liquor, aluminum chlo-
ride solution

Table 4. The change of extraction yield of Al component according
to conditions for calcination

Component AlLO, Fe,0, Ca0 Na,O SiO,

g/l 61.16 2.01 0.95 0.38 0.03

Table 3. Sorts of ion exchange resin and specifications
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resin Diaion WA 30 Diaion PA 408
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exchanger
Structure -CH - CH, — CH ~CH —-CH, — CH —CH; =~ (H -
Y o T
N Seor o S
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CH.N CHy, CHANCHYCHORITT CHR CHY 4O CL

Active group Tertiary amine Tertiary amine
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Fig. 4. X-ray diffraction pattern of kaolin calcined at 700°C, 800°C

and 900°C.
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Table 5. The change of extraction yield of Al component according
to conditions for extraction

Calcination temp.("C) 70 80 90 100 110 extraction

Extraction yield of 20 61 63 80 85 time:lhr
Al components(wt%)

Extraction time(hrs) 02 05 10 20 3.0 extraction

Extraction yield of 81 83 85 87 90 temp.:110°C
Al components(wt%)
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&o] ol Fehte] XA A e E ehd Zleot. 7 22
abFuivte] A4S BA s 2 A} 1000°Ce] 7=z yotb xdel
FE U, 1100°C2) A5 xot arde] FEa) Qe whd, 1200
'C E 1300°Ce] A= adte] S Ut webi, HE
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Fig. 10. Scanning electron micrograph of crystals, aluminum chlo-
ride hexahydrate.
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Fig. 11. X-ray diffraction patterns of alumina at various calcination
temperature.

AICL 6H,0 A% & FAM R obAF o-ALO, FEl2 Azel3dl=
o] 8aq 445 1200°C o] Aol oo} o] A=A

Table 6& =& w3} o] & A A4 P& Aoz re] 77t
A28 AFe-ALO) Y 3HEtAE 45 ulasle] vehd A
o}, ofa} 28] 99.6 wi% olAke] £ X S Holw glor, 53] A
Apdo z el Axg dFuie) 3 99.8wi% AL vl
& o5 e 2oiFgch

4.2 £

THES at»v'¥~rf%w&ml%wy4!sszgﬁiv‘
227 58 ABAIRA Al R 22AUYS BT A oe

2ET8 M34A H3Z 19%6 63

AEF - AHS

Table 6. Chemical composition of produced alumina(a-Al,Q,)

Composition(wt%)

Specification AL O; Fe,0O; Na,O SiO, CaO Others

Alumina, produced from  99.620 0.009 0.002 trace 0.090 0.279
the leach liquor
Alumina, produced from

the purified leach liquor

99.760 0.001 0.002 trace 0.050 0.187

2] 2j3-& dgdt.

(1) A AF 773 € (halloysite) 2] 2|4 3l42 % 800°C, 827
< 1hro]9ic}.

(2) Al R0 FE227E d4bgde] ¥5 8N, FEEE 110°C,

FE A7 3hrs H WH-EH) 1.04 w7} 7h Agaisien, of 24
ol 4] Al A E-2] 3552 oF 90%el 2afeict.
(3) o] &8 (Diaion WA 30)2] AAEA 5 vlwAdFH e, 3=
55 d-g Diaion WA 300 §2]A1# 3|4 12| d7) 209
< A4 Diaion WA 300l 8-2]A]A 43k 221 8-2]H2] Fe A A&
S Zpzh Abas] B A3, FAe] Aol 20dA] 2fe]7h A
?%AP“% webA] FZ2 B Ao AR A o] g = 48 23] A
T A A et ALgslE AN A & AL VAR GE A
A3}

(4) FZFRYo| LelLxel o] 2 aipr]e] Ffol IE 7t Lo
Aol Fe A|7& #AE T4 & A, Fe A AEL A %EH%E T
Z}eoll 2 2] Diaion WA 302] 71-2-7} Diaion PA 4082] 7§-$-of| v]&}o]
2 2hg wWglow, uepy o] 2wIhAje) Fe %’-‘}o 2 Diaion
WA 30> Diaion PA 4089) & <o)t}

o oo oy

(5) FEzde] ANzl 4242 Fe 478 AL B &
A3, Fe AAEL AA L2zt T334 90% o] de] wlwd F2

&g Bgrl

(6) TEoi ATl ofgt L= o] & o] &3l A& AICI
6H,0 a;«lg M" =] ° ogA]._Q_o_q v"‘—E gNo)]/q 999%, o])\]—o]o-h:}_

(7) A% AICL-6H,0 2A-& At o2 5mvte] AAdate
A8 2 2, 1000C) 793 yoh x o] &8 olw, 1100°CY
B4 xoh ool TE 9l ki, 1200C F 1300°CY) 42
aAfato] EAE-S el dic). whebd, EAA & BAR 0 H3E
a-ALO;, FEl 2 AHe|sh=d] Q¥ AR LE 1200°C o]4fe]f
okgo] A=t

(8) FERY o1& AA A A& HARdeeye 47 Ax
& el shetaAdg B4 - vlas] B Az oA F3) 9.6
wt% olAte] =% 7k RojFglon Ed] AL ZRE AF
g ohFuluie] A9 99.8wt% ALl vwH ¥ £ & ¢ et
Wit

F= gl
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