HWAHAK KONGHAK Vol. 34, No. 1, February. 1996, pp. 28-35
(Journal of the Korean Institute of Chemical Engineers)

YOI HE Y S 67
— 3™ pHet A4 AE -
0|Zgt - sjuys’

Qefistz Eooa sebpets
(1995 24¥ 99 A4 19954 8% 10 sfed)

Preparation and Characteristic for y-Alumina
— Effect of Precipitation pH and Calcination Temperature —

Kyong-Hwan Lee and Baik-Hyon Ha'

Department of Chemicai Engineering, College of Engineering, Hanyang University, Seoul 133-791, Korea
(Received 9 February 1995; accepted 10 August 1995)

8 o

AAparZo]Fade] FAabglotw ol S 7lele] HHH FARsIAFelE diste] IHA] pHe £AHEEE o]ty
dFuvhg Azt °l*— *Iif'ﬂ date] AAAL LT AL F/LATRAE Q3 AR BEEA, 454
AzAe] Bxe Fitdck = o]E Algel thslod ormijol TPDel Helwd FTIRZ 4ke] EAL odFslgion
SEMeo 2t gAsE aFrute] mops fitsiqdrt 45 RE dPoivke ydReveldeh dag e s
242 sHshy 4] pHrL 9.6591 4 FAE st FolE S 24 L% 430CeH A B FRAF ) 4
2% g} gz Zrlsle] 750CH A 65nmAEE Fs ek 500CA 4 248 A2 AFHe] 3nme}
5nme] F 7He] A2 FEE o] FoiFck HdA] pHrL 9oldlell M= Algel AEHA FUFL 3ol e AT TEE
o] 21} GolAboll A= W zHEEolgic). pH7L 73} 87 E A nmA L9 PA2F B2 AFe] o] FoI 2t pHY} 9.259
950 4 A7 FarslUEe S 600CHAH 24 A $E 4nm2 7ome] 5 N AFEEE o] F3Uck pHYL o
A 9657 Hw 4nme] EFE7) 2 F2E o|Fch shryo} ite] g% Al EAJL gtrUe} &3 257} 110T,
340C )1 590Ce] A Ao #HaAHL spAlG a4 2% 7} 600C) el EAut A A pHYY 9.250] 42 A felME
712 A 7hz|e] Ak 9ol 720T el Aol A=At

nmel¥l Zle]

Abstract—y-Alumina was prepared from aluminum hydroxide which was precipitated at different pH by ammonia
and calcined at various temperatures. The nitrogen sorption isotherms of y-alumina were measured at liquid nitrogen
temperature and their BET surface areas, pore volumes and pore size distributions from desorption branches of
the isotherms were obtained. The acidic properties by ammonia TPD, pyridine-FT-IR and the scanning electron micro-
scopy were also studied. All the alumina obtained in this study were y-alumina. The pore size obtained from adsorption
branch increased from 4 nm to 6.5 nm with the calcination temperature for aluminum hydroxides precipitated at
pH 965 size. Bimodal pore size distribution obtained having highest peak at 3 nm and 5 nm for the sample calcined
at 500C. Pore structure of alumina was the ink-bottle type for the alumina precipitated at less than pH 9, but the
slit type appeared for the alumina precipitated at more than pH 9. Bimodal pore size distribution was also obtained
for two alumina precipitated at pH 9.25 and 9.5. The ammonia desorption temperatures in ammonia-TPD for the
samples were 110T, 340C and 590C. The new strong acid site at 720C appeared increasing calcination temperature.
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Fig. 1. IR spectra of aluminas calcined at 430°C(a), 500°C(b), 600°C
(c) and 750°C(d)(heating rate : 10°C/min, pH : 9.65).
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Fig. 2. IR spectra of aluminas calcined at 600°C(heating rate : 10
°C/min).
(@) pH 7. (b) pH 87, (c) pH 9.25, (d) pH 9.5, (e) pH 9.65.
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Fig. 3. Scanning electron microscopy over aluminas prepared at var-
jous calcining temperature and pH(heating rate : 10°C/min).
(a) 430, pH 9.65, (b) 600C, pH 9.65, (c) 750C, pH 9.65, (d)
600T, pH 8.7.
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Fig. 4. N;-isotherms on aluminas calcined at various temperature(heat-
ing rate : 10°C/min, pH : 9.65).

Table 1. Surface area, pore volume and average pore diameter over
aluminas calcined at various temperature by heating rate 10
°C/min for aluminum hydroxide precipitated at pH 9.65

Preparation  BET surface Total pore BJH desorption average

conditions area(m®/g) volume(cc/g)  pore diameter(nm)
Calcination 325 0.3771 402
at 430C
Calcination 272 0.3750 442
at 500C
Calcination 233 0.4082 531
at 600C
Calcination 174 0.3734 6.45
at 750C
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Fig. 5. Pore size distributions obtained by desorption isotherms over
aluminas calcined at various temperatures(heating rate : 10°C
/min, pH : 9.65).
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Fig. 6. N-isotherms of aluminas calcined at 600°C[heating rate : 10
°C/min(a), 4°C/min(b)].
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Fig. 7. Pore volumes and mean pore diameters as a function of preci-
pitation pH over aluminas calcined at 600°C(heating rate : 10
°C/min).
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Table 2. Surface area, pore volume and average pore diameter over
aluminas calcined at 500°C, 600°C by heating rate 10°C/
min, 4°C/min for aluminum hydroxide precipitated at various
pH

Preparation

BET surface Total pore BJH desorption average

conditions area(m?/g) volume(cc/g)  pore diameter(nm)
Calcination at 500C, 10C/min
pH 7 276 0.3467 356
pH 8.7 262 0.3390 3.78
pH 925 277 0.3893 474
pH 95 275 0.3880 481
pH 9.65 272 0.3750 442
Calcination at 600C, 107/min
pH 7 247 0.3455 394
pH 87 232 0.3420 426
pH 9.25 218 0.3995 5.37
pH 95 218 0.4049 5.69
pH 9.65 233 0.4082 5.31
Calcination at 600C, 4C/min
pH 7 268 0.3691 390
pH 8.7 248 0.3591 412
pH 95 215 0.3908 5.80
pH 9.65 211 0.3783 5.38
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Fig. 8. Pore size distributions obtained by desorption isotherms over
aluminas calcined at 600°C[heating rate : 10°C/min(a), 4°C
/min(b)].
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Fig. 10. Temperature-programmed desorption spectra of ammonia
over aluminas calcined at 600°C(heating rate : 10°C/min).
(a) pH 7, (b) pH 87, () pH 9.25, (d) pH 9.5, (e) pH 9.65.
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