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Abstract . Large-pore silica microspheres were synthesized by utilizing weak cation exchange

polymer beads as templates, N-trimethoxysilylpropyl-N,N,N-trimethylammonium chloride
(TMSPTMA) as a structure-directing agent, tetraethoxysilane (TEOS) as a silica precursor,
and triethanolamine as a weak base catalyst. The hydrolysis and condensation of the silica pre-
cursors occurred inside the templating polymer beads yielded polymer/silica composite micro-
spheres. After the organic polymer templates were removed in the calcination step, large-pore
silica microspheres produced. The effects of different reaction conditions on the morphology,
structure and dispersibility of the formed silica microspheres were investigated. It has been
shown that when the volume ratio of TMSPTMA, TEOS and triethanolamine was 1:2:2, silica
microspheres with pore size range of 50-150 nm and particle size around 2 wm were obtained.
The as-prepared silica microspheres were then bonded with chlorodimethyloctadecylsilane
(C18), packed into a 50 mmx4. 6 mm column, and evaluated for the separations of some com-
mon standard proteins and soybean isolation proteins. The results showed that the large-pore

silica spheres from this work have potentials for protein separation in HPLC.
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Fig. 1 Schematic diagram of the synthesis of large-pore silica microspheres
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Fig. 2 Scanning electron microscopy (SEM) images of microspheres
a. templating polymer microspheres (WCX) ; b. polymer/silica hybrid microspheres before calcination; c. calcination under N, at 400

C; d. calcination under air at 600 C.
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Fig. 3 Chemical equations in the synthesis
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Fig. 4 SEM images of the products of synthesis
Base catalysts: Al, trimethylamine; A2, tetramethylammonium hydroxide; A3, NH; - H,O; Bl, B2, B3, Cl and C2, triethano-
lamine. Structure directing agents: Al, A2, A3, Cl, C2 and B3, TMSPTMA; B1, TMAC and DTAB; B2, F127 and CTAC. Silica precur-
sors; Al, A2, A3, Bl, B2, B3 and Cl, TEOS; C2, methyltriethoxysilane (MTEOS).
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Fig. 5 Chromatogram of a standard protein mixture
1. trypsin inhibitor; 2. insulin; 3. cytochrome c; 4. lysozyme;
5. a-lactalbumin.
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Fig. 6 Chromatogram of a soybean protein
isolation sample
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