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ABSTRACT The iron oxide–based Fe2O3–SiO2 binary composite xerogels were prepared by sol-gel
and freeze-drying method using FeCl3·6H2O and TEOS as precursors. The pore structure and specific
surface area of the binary xerogels were investigated by means of nitrogen adsorption experiments, FT–IR
spectroscopy and SEM. The results show that the specific surface area and the pore volume increase with
the silica content, which is caused by Fe–O–Si bonds formed in the binary xerogels. The addition of SiO2

improves the specific area and pore structure of the binary composite xerogels. These will provide a basis
for their application in the nano–thermite.
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Table 1 Gelation time of iron oxide base Fe2O3–

SiO2 composites at different SiO2 contents

Sample r = n(Fe3+)/n(TEOS) tgel/min

5FS 5 15

4FS 4 16

3FS 3 20

2FS 2 25

1FS 1 30

9 1 ]6< (_Z 1)b/6< (_Z 2)b[�^_ (_

Z 3) `9:6< (_Z 4) ?a\`]

Fig.1 IR spectra of silica gel, iron oxide gel, physical

mixed and Fe2O3–SiO2 composite
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Fig.2 IR spectra of iron oxide base Fe2O3–SiO2 com-

posites at different SiO2 contents, (a) 1FS; (b)

3FS; (c) 5FS
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Fig.3 Adsorption-desorption curves of iron oxide

base Fe2O3–SiO2composites at different SiO2

contents
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Fig.4 Pore size distribution of iron oxide base Fe2O3–SiO2 composites at different SiO2 contents, (b)

is the enlarged view of part of (a)
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Table 2 Pore structure parameters of iron oxide base Fe2O3–SiO2 composites at different SiO2 con-

tents

Sample Surface area/(m2/g) Pore volume/(cm3/g) Pore size/nm

5FS 220 0.152 2.76

4FS 241 0.145 2.41

3FS 258 0.155 2.41

2FS 303 0.172 2.27

1FS 328 0.223 2.71

9 5 aY SiO2 4;.6/7 Fe2O3–SiO2 9:6< SEM ]m

Fig.5 SEM photographs of iron oxide base Fe2O3–SiO2 composites at different SiO2 contents (a) 1FS;

(b) 3FS; (c) 5FS
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