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Effects of Template and Synthetic Temperature on the Structure of
Mesoporous Silica during a Two-Step Synthesis

JIN Zheng-wei, WNAG Jian-qing, GAO Wen-hua
(College of Packaging and Printing Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Two kinds of well-ordered mesoporous silica materials with cubic mesostructures were synthesized by using
triblock copolymer F108 and F127 as templates without the addition of inorganic slat via a novel two-step pathway under
mildly acidic conditions. The prepared SBA-16-type having /m3m cubic mesostructure and FDU-12-type having Fm3m cubic
mesostructure were proved by the well-defined X-ray diffraction patterns combined with transmission electron microscopy.
The nitrogen adsorption-desorption analysis reveals that both types of the mesoporous materials have a uniform small-sized
pore diameter (3.57-4.26 nm) and very thick pore wall (9.68-9.81 nm) . Moreover,the mechanisms for the small pore thick-
walled mesoporous silcas were discussed based on the composition of the reactant used. Evaluation on structure dependence
of the synthetic conditions demonstrated that,for the samples synthesized through the two-step route ,minor variation of the
temperature has a significant effect on the ordering of the prepared materials,and that the structure of final products was de-
termined the structure of nonionic triblock copolymer used.
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Fig.1 X-ray diffraction patterns of the calcined cubic
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Fig.3 Nitrogen adsorption-desorption isotherm plots of
the calcined samples
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Fig.4 Pore size distribution plots of the calcined samples
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Tab.l1 Physical properties of the calcined cubic mesopor-
ous silica
BbRl qonm LA HOREBY Spaglay
(em*g™)  (m*>g™") nm nm
F127 19.9* 0.58 824 4.26 9.81°
F108 153 0.41 630 3.57 9.68°
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Fig.2 TEM micrographs of the calcined cubic mesoporous silica
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Fig.5 Schematic representation for the synthesis small-
pored and thick-walled mesoporous materials (A :
low molar ratio of silica/surfactant ; B : high molar
ratio of silica/surfactant)
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