29 10 2008 10

Vol. 29 No. 10 Chinese Journal of Catalysis October 2008
: 0253-9837(2008) 10-0975-04 : 975 978
( : ,
, 361005)
: , , X
N2 )
1 0643 A

A Noved Method for Preparation of Activated Alumina

TAN Yanan, LI Feng, Yl Xiaodong ~, WANG Yuemin, FANG Weiping ~, WAN Huilin

( State Key L aboratory of Physical Chemistry of Solid Surfaces; National Engineering L aboratory for Green Chemical
Productions of Alcohols, Ethers and Esters, Department of Chemical and Biochemical Engineering, College of
Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China)

Abgtract : A novel and smple method was developed to prepare dumina with suitable gecific surface area and pore dze distribution.
Frg, AlC3- 6H,0 and citric acid were heated without water in a water bath at 90  with girring until a homogenous ol ution was
obtained. Then starch was added into is @lution. After the olution wasdried at 110  and cacined at indicated tenperature, acti-
vated aumina wasobtained. The activated dumina was characterized by N, adorption, X-ray diffraction, and N H; temperat ure-pro-
grammed desorption. Compared with the usua technology , this nove preparation did not include ome steps such as aging,, filtering,
and washing. Moreover , the gecific surface area and pore dze digtribution of the activated adumina could be controlled and modified
by changing the preparation parameters. The supported Ni/ Al,Os catayst with the activated a umina as support showed higher activi-
ty for hydrogenation and hydrocracking of ethylbenzene.
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Table 1 Pore gructure properties of A-Al,O3 samples
cdcined at different temperatures

Pore size digtribution (%)

0 A/ (m? Vd (m/g) d/nm
J [(mi7g) Ve (mlg <4 nm 4-10 nm 10- 20 nm

450 215 0.34 6.3 56.6 42.1 1.7
550 216 0.42 7.7 17.2 74.9 7.9
650 205 0.45 8.7 12.1 84.0 3.9
750 189 0.46 9.8 11.5 83.4 5.1

0 c— Cddination temperature, A — Spedific surface area, Vp—
Pore volume, d — Average pore sze.

Ve / (ml/g)
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Fig2 Pore dze digribution of A-Al,03 samples

cdcined at different temperatures
(1) 450 ,(2) 550 , (3) 650 , (4) 750

2.2
m(AL)/ m(ST) =2/3 ,

Intensity

20 30 40 50 60

20/(°)

3 XRD
Fg3 XRD patternsof A-Al,O3 samples with
different citric acid contents
(m(CA)/ m(AL))/ %: (1) 0, (2) 5, (3) 10, (4) 15, (5) 20
(m(AL)/ m(ST) =0.67,8c=550 .)

Al70s.

XRD

Ve / (ml/g)

(5)

Fig4 Pore sze digribution of A-Al,O3; samples
with different citric acid contents
(m(CcA)/ m(AL))/ %: (1) 0, (2) 5, (3) 10, (4) 15, (5) 20

2

Table 2 Pore gructure properties of A-Al,03 samples

with different citric acid contents

40

(m(CA)/ m(AL))/ % Bd Al (m¥q) Vd (m/g ¢4 nm
0 550 112 0.17 6.2
5 550 205 0.41 7.7
10 550 216 0.42 7.7
15 550 207 0.48 9.3
20 550 206 0.51 9.9
2.3
m(CA)/ m(AL) =10 %
3

3

Table 3 Pore structure properties of A-Al,O3 samples

with different starch (ST) contents

(m(ST)/ m(AL))/ % 8d Al (m¥q) Ve (m/g) ¢4 nm
0 550 93 0.29 8.5
50 550 177 0.28 6.5
100 550 193 0.30 6.3
150 550 216 0.42 7.7

m(CA)/ m(AL) =100 %.
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Table 4 Catdytic activity of different Ni-based catdystsfor hydro-
genation and hydrocracking of ethylbenzene '
Catys Y (CegHuEt) ! % Y (CgHsMe) | %
200 340 200 340 ,
Ni/ A-Al,O3 99.2 50.7 0 44.3
Ni/y -Al,O3 97.5 38.9 0 14.9
Reaction conditions: SV =1.33 h™, v (catdys) =0.15 ml,
av(Hz) =100 m/ min, p=1.0 MPa.
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