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Synthesis of Gamma Alumina Powder for Catalytic Support from Kaolin
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Abstract The synthesis of y-ALO; powder for catalytic support from kaolin-derived aluminium sul-

phate solution is described. A single phase of Al,(SO,); 18H.0 was precipitated by dropping the kaolin-

derived aluminium sulphate solution into ethanol with agitation by stirring. The y - ALLO, powder was

prepared by calcination of the precipitate. The powder showed thermal stability after calcination at 1000

C for 2hours. However, the powder calcined at 1200°C for 2hours was fully transformed into a-AlLQO;.

The effect of BaO addtion on the thermal stability of the y -~ AlLO, was investigated. The amount of the

additive was 1.0 ~ 6.0wt% with respect to the y-Al,O;. The addition of 4.0wt% BaO was effective in

retarding the y - Al,Q, transition at 1200°C due to the formation of BaO 6Al,0; (hexa-aluminate). The

specific surface areas in accordance with the y - AlLO, — @-ALQ, transition in samples with and without

BaO additive were invesitigated. The samples with and without 4wt% BaO additive maintained specific
surface area, 95m?*/g and 50m?/g at 1200°C for 2hours, respectively.

X = gk BAle] AFHL At Y. 2 AxA|~

tAE Qo AHE3lE FelRAE neds W

1970} ol2) Fedol ¥7ss) Adw  suty byl slolol Wk oF a4

=

3

ES

BATAE HE s Ade) HEHD o A8HE YEE nEsels, wERH]
o ABAAR, BdY 2 AF dePAe T FIVL} FLRa EWBA0 S5
medasgel s WEHE NOx, SOx, CO,  Aleo] Abgmolol ek F7hA Aud
HC $3 2o w772 234 94435 4gx3F 4o +4¢ #H22s Cr Py Pd,
FAG) wet o5 W7la® mEHeE  Rh Fe Cu 52 $44%e] @7 2 y-2F
AR S Qe Aebes EoidA gl sy ¥we] FE AT oo y-2F

— 943 —



944 g ErE A A6W A9 (1996)
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Fig. 1. Flow chart for the synthesis of thermally stable
y —alumina posder.
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Fig. 2. DTA and TG curves for as-synthesized precipi-
tate(heating rate 10°C/min).
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Fig. 3. XRD patterns for as-synthesized and calcined
preciptiates at various temperatures for 2hr. a . Al.
(SOy)5 - 18H:0 br AL(SO), c: 7-ALO, d: a-ALO,
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Fig. 4. Transmission electron micrograph showing y -
AlO; powder after calcining the precipitates at 1000°C
for 2hr.

Table 1. Impurities of as-synthesized precipi-

tate.

" VCV(V)nstiturentr ’ ppm

Fe | 0683

Na ‘ 7.263

K 1.747

‘Mg | 0.533

Ca ‘ 1.162
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A 7} (Macscience TG-DTA 2000)2 A A E 9
eEel BE Qs 2 Fuss Ay
o YAES 4R 2w Lxel g 4w
e £4357 98l X-ray #*(Rigaku D/
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Fig. 5. X-ray diffraction patterns of BaO-undoped(A) and BaO-4wt% (B) aluminas at various temperatures(a.y -

alumina b:e-alumina c¢:BaO - 6Al1,04).
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Fig. 6. X-ray diffraction patterns for aluminas with
different BaO concentrations at 1300°C(a:a@-alumina
b:BaO - 6AL0; ¢c:Ba0O - 6AL0,).
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Table 2 Fracnonal conversmn of 7= -to a- alumma in samples heated at varlous ‘temperatures.

Temperature
o
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20 g0l N o
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Fig. 7. Change in the specific surface area of BaO-
dopped aluminas after heating at various temperatures
for 2h.
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