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Abstract—The reaction between kaolin and (NH,),SO, was experimentally investigated in order to fine the
possibility of (NH,),SO, being an alternative sulfating source and to produce the synthetic Al,O3 from kaolin.

The optimum conditions for this reaction were (NH,),SO, weight ratio to kaolin 7.0, reaction temperature 425°C,
reaction time 2h and particle size of kaolin -200 mesh.

Under above mentioned conditions, the conversion of Al,05 in kaolin to NH;Al(SO,), were 96.46%.

The analysis of the synthetic Al,O5 left after the water leaching of sulfated product and treatment with ammonia
water showed that the content of Al,O3 was 96.77%.
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Table 2. Sieve analySIS of sample ore.
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Table 1. Chemical analysis of sample ore.
Comp. Ignition Si0, Al;04 Fe 04 TiO, Ca0 MgO K,0 Na,0
% 14.46 44.46 37.34 2.22 0.13 0.64 0.34 0.35 0.26
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Fig. 2. X-ray diffraction diagrams of the products
at various reaction temperature.
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Fig. 3. X-ray diffraction diagrams of the products
at various weight ratio.
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Fig. 4. Effect of temperature and weight ratio on
the sulfating of ALQ, in kaolin.
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Fig. 5. Effect of temperature and weight ratio on
the sulfating of iron oxide in kaolin.
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Fig. 6. Effect of temperature on the sulfating of
ALQ, in kaolin.
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Fig. 7. Effect of weight ratio on the sulfating of
Al,04 in kaolin,
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Table 3. Effect of particle size on the sulfating of Al,0, in kaolin.

particle size 80/100

140/170

200/250 250/270 -325

conversion (%) 75.07 86.60

93.97 96.24 97.22

HWAHAK KONGHAK Vol. 25, No. 2, April 1987



198 wba A .

250 meshe] 7% 93,97%°]™

A 3He-2 200/250 meshel 73-%ol Hl&l 7 o‘ o33k
o] ¢i-&% & & ik webA] HRge| A3 73**]“4
2ojelah 42 ZaFe o 4|59 YEE -200 meshe.

Flshok ¢ Ao Mg

3-5. 2ol tfst AE

Kaoline & e Al 8o %8 93l o]ale] A
7 npol| A 2 Aukg-z71& kaolin 1, 00gol tlgh 3kt
skl FAu] 7,0, &5 425C, HRAITE 2 4
7k, kzolin®l % -200 mesh7} &wtalzlel Al 7zbsl
]

o] 27 3}ollA] kaolinFell =l Al 100Ce &
Z AHE3 743 96,46% =E7155kict. Table 4%
o] HFME gtu]ol4-E AHelsla 1 AAHE 7tds)
o} olojzl FAaluminaol] g ALO, Si0, %

Fe 0,2 3l3t-A %5 kaoling| #4129} u]3gk 70|
o}, oo}zl 34 alumina® el ALO, dHekS 96, 779% 2
# 2 ZAjgFel 37, 34%00H 2Al ZrlEledon Sio,
= A3 okol kaolin®] 7 &A=l ALO, -
2Si0; - xH,02 ¥ Si0,2 AlLO, & $-4& Hels]
%S o4 4 AUrh Kaoline] Ale] €884 Al
A o] FoZ) 2] 942 0] uiR o] Al ¥3} Si0,Y g
7b Rolsha e zejdclwl alotmiel] 23
kaolin®l Z4bsh= e - Frpxql Hejabyolela &
oich, =2l o] A alumina®e] Feito] Fe,O,
el g4 3,09%7F el ol gt ok ohzl

ZETIE

O.{},

o

o skefels ngel ALOME ®7l slshAE el
22l Ael Faslotol ¥ el 2 FoRME 3
a3kl YW Aor ARHct, oleid 4ol A9

A el el Ak NH,CH o) 85ted A Alshge]

chlorinationg ZAFsted £& ZAHE o1& vl 9l
(12, 13]. oiebs 2 Ade Axe} *a“&ﬂ%&]

=4
chlorinations 7L°P8}O4 L oj ;Loq] 4=

Table 4. Chermical analysis of product and

residue.
Head Sample Product Residue
(kaolin) (synthetic alumina)
Al,04 37.34(%) 96.77 3.10
Si0, 44.46 — 89.50
Fe,0,4 2.22 3.09 1.55
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Fig. 8. Flow diagram for upgrading of kaolin by
sulfating with (NH,),S0,.
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