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TG curves of the samples at heating rate of 10 °C * min "

(a) sample A; (b) sample B
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TG-IR image of the sample obtained from

the precursorsolution (II)
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SEM images of the macroporous Al,O; obtained by using different precursor
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solution(I) and (II) for the same concentration
(a) solution(I); (b)solution (II)

iof 2B YIA G L AL(NOs) 5 + 9H0 TE 73.5 C &
b, I ZE 130 ~ 135 C, 7 0 i R A0k =X s R
£ AL(OH) .(NOy) ,(x + y=3), I 2 500 CTLL I
iR ALOs AR B E ALY 2. Pacewska 55 "V
TG.DTA . MS.IR %54 R X} A1(NO;); + 9H.O #4%>
fif L FEVEAT T RN GT, A B — 2 B P R B 2 0
b I — RGN TR B AE RRAR 7K A AR ST
TE 170 °C VA& R A= ph K A = A i X s R 45 B 2
FEALVER, M IR 35T WEL 2] 200 C AL BIFE A
123 NO; W, 400 CALELS , A5 AT AG I 31 31X A4 1
Welg . wT RLAEN, £E 300 CHE, PS AL i A2 ik
oK, WU E— KR . RS b R R
PRI /IR IR B R AL TR A, I T REE— A e 2
TE R BRI (AR T

Kl 3(b) JEFEdh B 48 800 CA55E 8 h J5 firfsg =
YIng SEM & . AT LSRR, 28 m RS B R R e, 7

210826 SEI10. 0 kV x40, 000 100 nm WD 16 mm

YR AT RAT ) = e RALE 4L, 7 KmELE B K
A KA HRFLT . BLBAP IR A I A s T
ALO; —HE RALEEIE it B . AP e & — R 5 i
B O~ MY FL AL A&, BEAN “RH R " AP+ B T IE B A A2 1
MIERBEGY . rERTA UM ASE A2
FIECA AT AR, NMR B 9% & 2 3R B, 7ERR M (pH <
3V KM, FELRAZLE S Y [AI(CHO:) ]+ Fil
AL(CH;0:) A 7E, 7E pH =4 ~ 9 I}, I T e fa e
M) = RIWE A AETE . AR TAER TG 1 TG-IR 45
R MRS HE 458 CA IR AL R . X
A, 7 300 C PS Ak b Fe v, Frigs IR 40
G YRR A, TR R JEOR IR | HR AE O
FIAATBIREE B RRE, 4 91K ALO,. A TAE#E
— 3R, ARG IR R Gk R, AR T =
WIHESI R FLEE TR . A SCLL R Br il 46 04 = 4
JFKAL ALO, FE S SR BEE W (1D I RTIR Y)W

4 K7l ALO; #J SEM E

Fig. 4

SEM images of macroporous Al,Os

(a) 0. 7 mol * L' precursor, dropped 3 times, calcined at 800 C for 8 h; (b) 0. 8 mol * L' precursor, dropped 3 times, calcined at 800 C for 8 h
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Table 1. Effect of the preparation parameters on the structure of the macroporous Al.O; materials

No. ﬁ Drop time (time)  Tecinaions/ C Featcinations / dpore/ M Shrinkage extent(% ) XRD phase
Sample 1 0.1 1 600 3 — — Amorphous
Sample 2 0.1 3 600 8 ~ 290 ~52 Amorphous
Sample 3 0.5 3 600 3 250 ~ 310 48 ~ 58 Amorphous
Sample 4 0.5 3 800 8 ~ 250 ~58 y- ALO;
Sample 5 0.7 3 800 8 ~ 340 ~44 y- ALO;
Sample 6 0.8 3 800 8 ~ 350 ~42 y- ALO;
Sample 7 0.8 3 1100 2 270 ~ 300 50 ~ 55 8, 6- Al:Os
Sample 8 0.8 3 1200 2 — — 6- ALLO;
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Fig.5 Powder XRD patterns of the
macroporous Al,O;
(a) and (b) calcined at 600 C and 800 C for 8 h,
respectively; (¢) and (d) calcined at 1 100 C and

1200 C for 2 h, respectively
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A New Route to Fabricate Highly Ordered Three-dimensional Macroporous AlOs "

‘Wu Quan-Zhou Shen Yong Li Yu-Guang
( School of Chemistry and Chemical Engineering, Sun Yat-Sen ( Zhongshan) University, Guangzhou — 510275)

Abstract Using low-cost AI(NOs) s * 9H,O as raw material and citric acid as chelator, highly ordered
three-dimensional macroporous (3DOM ) Al:O; with pore size of 250 ~ 350 nm has been successfully fabricated by
a template method in which polystyrene colloidal crystal with diameter of about 600 nm were used as template.
The TGA, TG-IR and SEM observations show that adding citric acid is in favor of forming the three-dimensional
ordered structure since it can avoid forming agglomerated particles during heat treatment. Within the range of
0.5 ~0. 8 mol*L~" of the precursor concentration, the Al:Os samples obtained are highly ordered three-dimensional

macroporous materals, and such macroporou structure is maintained up to 1 100 ‘C, showing a high thermostability.

Keywords:  Three-dimensional ordered macropore,  Al.O;,  Polystyrene colloidal crystal
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