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Abstract:

Acidic silicon sol was prepared by ion exchange using Na,SiO;*9H,0 as raw material. Spherical SiO»-

Al,O; composites were prepared by oil-drop method after mixing of silicon sol, hexamethylenetetramine, and
aluminium sol. The samples were characterized and analysized by XRD, BET, and TPD. The results showed that SiO,
existed in SiO»-ALO; composites in amorphous phase and that specific surface area, pore volume, and surface acidity
increase with the increase of SiO, content, accompanied with the decrease of average pore diameter and bulk density.

The crash strength kept approximate constant.
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Fig.1 XRD patterns of spherical Si0,-Al,0;
w(Si0y): (a) 0; (b) 2%:; (c) 5%; (d) 8%
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Table 1 Porous structure of spherical Si0,-Al,0;

Sample S/(m*-g™) Vi (c’+ ™) d/nm
a 174 0.848 19.5
b 197 0.956 19.4
c 240 1.05 17.4
d 329 1.25 15.2

=~ ¢ [ ~ d
i, 600 / / L, 600 )
E E
S 400 / 3 400 /
123 o /
g g y
3 200 . 2 200 L
=
M ...-""‘M
0 (
00 02 04 06 08 1.0 00 0z U7 os o8 1o
Py PP,

B2 Bk Si0rALO; KRR N, U BH-Rit <R 2%

Fig.2 N, adsorption-desorption isotherms of
spherical Si0,-Al,0;
w(Si0y): (a) 0; (b) 2%; (¢) 5%; (d) 8%

S: specific surface area; Vi: pore volume; d: average pore diameter
(determined using BJH analysis)
w(Si0y): (a) 0; (b) 2%; (c) 5%; (d) 8%
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Fig.4 NH;-TPD curves of spherical SiO»-ALO;
w(Si0y): (a) 0; (b) 2%:; (¢) 5%; (d) 8%
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Table 2 Analysis of acid sites on spherical Si0,-Al,0;

Sample S/(m?-g™) TJC T/C ¢ : . . v :
(mmol-g™) (mmol-g™) (mol-g™)

a 174 202 319 0.0335 0.0133 0.0202

b 197 198 322 0.0353 0.0141 0.0212

c 240 201 311 0.0397 0.0178 0.0219

d 329 198 315 0.0417 0.0196 0.0221

S: specific surface area, T,: peak temperature of weak acid, 7.: peak

temperature of strong acid, Qi quantity of total acid, Q,: quantity of

weak acid, O, quantity of strong acid; quantity of acid was presented
as adsorbed amout of NH..

w(Si0y): (a) 0; (b) 2%; (c) 5%; (d) 8%
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Fig.5 Effects of SiO, content on bulk density (a) and
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