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Structure Modulation of New Mesostructured Silica Vesicles
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Abstract: Large pore size mesostructured silica vesicles were prepared by hydrothermal synthesis, utilizing the
compatibilizing effects of block copolymer EO»xPO0EOy (P123) on trimethylbenzene (TMB). The vesicular or
ordered meso-structured silica vesicles can be obtained firstly by changing the time interval between adding TMB
and tetrathoxysilane (TEOS). The changes in the material structures were monitored by XRD and TEM
technology. The experiment results showed that the time interval between adding TMB and TEOS can be
rationally designed to prepare different structural mesoporous materials, and a reasonable explanation with the
help of “cooperative vesicle templating” (CVT) and “cooperative self-assembly mechanism” (CFM) are proposed
to explain the formation of vesicular or ordered meso-structured mesoporous silica. Such materials with different
structures have potential applications in catalysis, separation and medical fields. The simple and rational design

idea may provide a reference for the synthesis of other mesoporous materials.
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Fig.1 Low-angle XRD patterns of mesoporous silica

vesicle sample a~f
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Fig.2 TEM images of mesoporous silica vesicle sample a~f
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Fig.3

Nitrogen adsorption/desorption isotherms and the BJH pore size distributions (insets) of a~f samples
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Table 1 Structural parameters of mesoporous silica sample a~f

Sample ¢t/ min Dy / nm di / nm Sper / (m*+g™) Vo ! (em’g™)
a 5 15.1 — 564 1.52
b 10 16.6 — 524 1.43
¢ 15 16.1 — 527 1.44
d 20 17.3 — 477 1.46
e 30 16.3 13.4 576 1.43
f 60 19.6 10.5 592 2.17
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Fig.4 Schematic diagram of the proposed mechanism for the formation of multilamellar vesicle

silica or multilamellar vesicle-like silica
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