13 g L ik 2 % il Vol.22 No.1
2006 4F 1 H CHINESE JOURNAL OF INORGANIC CHEMISTRY Jan., 2006

K& FWERAIFRAL IR R 405K F AL 55 B R

FAR B MY REE LR Eiek?
(W RFHRAFEHERPS M 310027)
CHITRM M T A RN FF 325611)

E . A IR XRD.TG-DTA 1 TEM 28R A A58 T B4 B9 7K 7 7= 4 I AR AR B R SR G AU AR R Y AR A B
PRI T A 3 12006 4 oK S A 40 IR R 1 52 o R0 e L 2 SR AR W T AR (K A = W K S AR AR D A R K R 5 R K B R R S
— KA A ,300 CHBRS T IR A3 AF A y-ALO; M5 TR EE | ORIk I [ 0 8 20 77 20 14 BB 52 i 44 oK S0 AR R - 1 B /N R
B, AP BRI B S A VA A xR A K 3 R RD B e R 5 5 7€ 750 °C /3 h 800 °C /4 h 900 °C /4 h 950 °C / 4 h il
1000 °C /4 h BF & H T 24T, 0 BIAS E0642 R 3~5 nm . 3~5 nm .5~10 nm,10~15 nm F! 50~100 nm AT 2R 2 BRCIR Lo AR
oy AH I AR S AL B R T

KR P SRR KSR R
RESES: 0614.3'1; TQ133.1 XEARIREG: A XEHS: 1001-4861(2006)01-0096-05

The Heat Treatment Process of Hydrous Alumina and Caracteristics of Nanometer Al,O;
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Abstract: By means of IR, XRD, TG-DTA and TEM, the characteristics and the thermal treatment processes of
hydrous alumina as the hydrolysate of aluminium alkoxide were examined, and the influence of various thermal
treatment processes on the granular characteristics of nano-Al,O; particles was also investigated. The results
showed that hydrous alumina was amorphous diaspore [AlO(OH)] retaining abundant adsorptive and structural
crystal water. Parts of AIO(OH) were converted into amorphous y-Al,O; after calcination at 300 °C. Calcination
temperature, holding time and cooling mode exerted effects on the crystal shape, size and morphology of the alu-
mina particles. The influence of the calcination temperature is the most significant, followed by cooling mode. In
contrast, the influence of holding time was the lowest. Spheric or fibrillar a- or y-Al,O; with the size of 3~5 nm,
3~5 nm, 5~10 nm, 10~15 nm and 50~100 nm might be produced under the thermal treatment conditions of 750
°C for 3 h, 800 °C for 4 h, 900 °C for 4 h, 950 °C for 4 h and 1000 °C for 4 h, respectively.
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Table 1 Thermal treatment parameters for hydrous

alumina

Heat-treat parameters

Sample number

T/C t/h Cooling mode
550/3/A 550 3 A
600/3/A 600 3 A
650/3/A 650 3 A
700/3/A 700 3 A
750/3/A 750 3 A
750/2/B 750 2 B
750/2.5/B 750 25 B
750/3/B 750 3 B
750/3/C 750 3 C
800/4/A 800 4 A
900/4/A 900 4 A
950/4/A 950 4 A
1000/4/A 1 000 4 A

A: Cooled down in the furnace; B: Taken out as soon as the end
of holding time; C: Taken out when cooling down to 400 °C in

the furnace after holding time.
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calcination
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Fig.2 TG and DTA curves of hydrous alumina

2.1.3 KRGS XRD 70 Hr

3 KA EALER ) XRD B, RIBBEI KA A
LA XRD AT g A 2 A8 sk i, B g
M, UK A AL AR A 300 CHBR IS KE
AR XRD 117 59 &1 B 748 Sk e Ah i AR AT
S Y B, X 0 y-ALOs 1Y AR AE I 457 B, 3R B 300
CHBE G K G A LR T & A 3 AR L3S y-ALOs,
X5 IR il TG-DTA 43 Al —2K,

0 200 400 600

T T 1

0 10 20 30 40 50 60 70 8 90
20/¢)

(a) before calcination
(b) after calcination at 300 °C
B3 ka4 A XRD
Fig.3 XRD patterns of hydrous alumina
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Table 2 Diameters of nano-Al,O; heat treated at different temperatures

Sample number 750/3/A 800/4/A 900/4/A 950/4/A 1 000/4/A
Diameter / nm 4.269 9 4.300 4 6.160 1 10.071 4(y) 76.916 2
41.762 2(a)
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Fig.4 XRD patterns of nano-AL,O; after calcination at

different temperatures
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Fig.5 XRD patterns of Al,O; heat-treated at different

hold times and cooling modes
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Table 3 Diameters of nano-AlL,O; heat-treated at different holding times and cooling modes

750/2/B 750/2.5/B

Sample number

750/3/B 750/3/C 750/3/A

3.501 1 35830

Diameter / nm

3.788 4 4.166 9 4.269 9
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Fig.6 TEM images and the electron diffraction patterns of several samples for
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