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Abstract — This study was carried out to find a new process for the production of Ca0-2Al;03 from the Al contain-
ing solution which was obtained from domestic alunite and gypsum by the co-precipitation method.
Synthetic Ca0-2A1,05 could be produced by calcining the co-precipitate CaCO34Al(OH); at 1000°C and the pH for

co-precipitation of CaCO3-4Al(OH); was 7.5.

Synthetic CaO-2Al1;04 from this study had good homogeneity and refractoriness of this material was SK 35.
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Fig. 1. Apparatus for co-precipitation of CaC(,
and ANOH); from the sample solution ob-
tained by leaching of sulfated alunite.
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Fig. 2. Effect of leaching temperature and leach-
ing time on the leaching of Fe, Al com-
ponents from the sulfated alunite.

(fixed conditions; leaching amount of H,0: 200

ml)

30 cm®/min 3}ell A A3 = uk-g- A A
71Fo2 E200miod ¥ A& E

CE W3 7]"A] A7t
oh. g7 7 AR AEe (%)L o 2o
A28 (%)=
494 A%

% alunite 1. Og—

Zc7'1°ﬂ*1 AE % s ¥

3:

Fig. 20 Jebd ule} % °l A
A&2% 100CaA 744 E& i&
Z 2| 7ke] Ao ulel 1 &E

AR A A so%oilxit s_vlei %ifd
A Jepiigdch o)7e Al Eo dF sk
¥ uhgo] =) wjRolcy 2} FeAdE#e 3
2257} FoldFE =i A& A|7to] HoljALE 3
288 7tasEE A%E Jehlislel o]#’ AL
Feo] 3Hitedo] Bel it 7bp3-all7t o]Fx Fe

0

wege Wa14157] dEoln oleia Apae)
$e BELEI) FlUSE YEAe] QojUrE
9% Faisteich

o o3%

243 Azw“im FEGY
by 2 eEs
s} e imow 41544174

3i=rEs 28 H5Z 19901 10

a9 - 9%
100
L ‘{:—:EN
g :-’ - ’—-—_—ﬂA = " A
° 90f QA— = I
El J —aAl
2 : """ K ’,:/
E f N —-—Fe
2 — =
£ 2 ﬂ \...‘A“'&..‘.' A
- o~
ago0mi S, =
07200 m! ==
O: 100_ml . N .
0 20 40 60 80

Time (min)
Fig. 3. Effect of leaching amount of H,0 and
leaching time on the leaching of Fe, Al
components from the sulfated alunite.
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Table 2. Amount of CaO by calecination of precipi-
tate obtained at various pH

pH 4% Ca0 Conversion to CaCO4 (%)
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Tt \
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5 *CaS0,2H,0 soln. pH : 7.0
CO, saturated pH : 4.7
4 PPTel #Hz44 pH: 69
3

0 10 20 30 40 50 60 70
NH4OH (1:10) m/

Fig. 4. pH curve of CO,gas saturated CaS(Q), solu-
tions with NH,OH.
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Fig. 5. pH curves of alunite solution and Al,{S0),
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Table. 3. Amount of Al,0, obtained from sample
solutions under various pH conditions

pH
ALO, 45 6.0 7.5 9.0

Alg(SO4)3 soln.

0.2390" 0.2960” 0.3091” 0.2895"
/7730 /6570 /99.90 0360

0.26497°0.29290.3088770.2597”
85.60 ~04.70 09.80 .84.00

A A =amount of Al,O5 (g)
B B = A/Al,0; theoretically obtained x 100 (%)
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Fig. 6. pH curves of alunite soln. (no CaS0, and
alunite soln. (added CaSO.
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Fig. 7. Xray diffraction patterns of calcination
products of mixture CaCO, and AI{OH); at
various temperatures.
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Fig. 8. X-ray diffraction patterns of samples ob-
tained from co-precipitate at various pH
conditions.

(sintering temp. = 1200 °C).
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Fig. 9. X-ray diffraction patterns of samples ob-
tained from co-precipitate by sintering at
various temperature this co-precipitate was
obtained under pH=17.5.

Table 4. Chemical analysis of Ca0-2A1,0, obtain-
ed
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Fig. 10. Scanning electron microscopic photographs of Ca()-nAl,()4 prepared under various conditions.

12%2h= AMe 253 383 ql A=r) obd 4= ¢ 1500Cell 4 Azg A8 52 A5 v e Ea)
=3 I JAES 2AEgdon 7 Axe Fig 100 el
4-2-7-2. FAETY &£XE Haso)d B ukel ot Fig 10914 2 4 ol nie} o] TAE

of4

£ A7 wol o) Al=% alumina cement (Fig. 10a) & A4J% 900C(Fig. 10e)5-& 1200C(Fig.
Ca0-2AL,0:9) AL 247 9 o131 TAEF} 10f) 74X 9] HE AL B 2 RS FdHA
I aAE, 23 vws s A A s AR qlAbe] A REXE AUYEE B 5

HWAHAK KONGHAK Vol. 28, No. 5, October, 1990



516 ol de] - gt

Table 5. Physical properties of Ca0-2A1,04CA,)
synthesized by co-precipitation method

operties ) . Compressive
Refractoriness Fineness strength
Sample (SK) (%) (kg/cm?)
Ca0-2A1,0; 35 0.9  1lday 3days
(CAy) 258 384

ol 22y A el 4] Al =% 4] 85(Fig. 10b) €]
29 ke Z7)7F A a4L=7) 1500C8]
2xol e gizle] Fxwu} FAXE, A AL - Abe)
59 vAFE el FAHA 7 A B w8
B2 Apelrt vebdg & 4 otk a3EE giake
dAX Hell A FAYPL Y53 & AIE el
A A 71Ee] S5 Y XYY F
AHQ HEA RS E¢xe U= ANEE 3l
Zolc}

4-2-7-3. Alumina cement®] ¥l Bz}

B ol A £33 alumina cementq] CaQ-2AL0;
off it dubH Q] E4&5A[18]e 2 W3t ¥,
G$EAEE 2ABIE e 1 A Table 59 72}

Table 59|14 Hi= wle} o] Uslx i SK 3524
73t o S5 nE 143 3Y Alolel] bl A
we Aol Frlsldch

o
ks
.o
3T
Ao]-

5. ¥ Ot HE

o] e A2 e I FE9 alunite P F4HY
2 HE] alumina cement CaO-2A1,0,2] §HAdo] o]F
olgon wg 2 AFHANME $438ldc)

Fig. 11-& v]&4& alunite®] F&ubaks 93] Ano
Aol M Akl FAHES B A7 AT A
71gegA AAd 5 e 7HEH FAHEeI)

U F£9] alunites FUFr|E FEYNE 27
o AR AAA o= BnbEgl FAo) s R
%3t I 9] aluminum ## el Me 2 AIE
ol & v AAS 2 9 alunites ALO;
o] Y88 £ o} Al 335 de)el alumina ce-
ment2] WEHE Sol kAl ¥ g2 4 AMA
ol ZAFseel & Ao g

6.2 E
o] 9] alunite® W22 o] & (NH,):S0.2 34t

st (28R HI5S 199041 102

R R E 2

Alunite

Sulfating

Al*+++,S0477, NH
K* solution
3
(CaS0,)+{ CO, saturationp——(CO(g) Ye—

}

Filtrate

K3 [T NHy++,
Concentration &
crystallization

A
fI:
e
0
O
|

3-4AIOH)3

Sintering

&

Fig. 11. A hypothetical flow diagram for the bene-
ficiation of domestic alunite by sulfating
with (NH,S0,.
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