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Fig. 1 FT-IR spectra of the sample MSMA-5-50 (a) before
and (b) after water extraction
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Table 1 Properties of the porous hybrid materials prepared afier the removal of citric acid (CA) by eatraction with water
Y

Sample CA BET Total pore BET averag Micropore
code" content srface area volume pore diameter Surface area Volume
(m%) (m*-g™") (em*-g™"'} (nm) (m’g"") (107 %em’ - g™")

MSMA-50°¢ 0 332 0.161 1.95 276 128
MSMA-5-20 20 808 0.396 1.96 307 132
MSMA-5-30 30 892 0.494 2.22 81.2 .5
MSMA-5-40 40 971 0.550 2.27 - -
MSMA-5-50 50 866 0.520 2.40 - -
MSMA-5-40° 40 965 0.549 2.27 41.7 3.42

“The first numerical part of sample codes denotes the molar percentage of the modified Si atoms in the bybrid porous materials; the second numerical part
denotes the designed content (wt% } of CA before the solvent extraction. All the conlents are calculated with the assumption of the complete hydrolysis and
comdensation of TEOS and MSMA .

b The surface area and pore vol of microg were obtained by the ¢-plot analysis, part of the automatic BET full analysis;

© Control sample prepared in the absence of CA;

4 Degassed at 120°C before BET measurement
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Fig. 4 Powder X-ray diffraction patiern of MSMA-5-50
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SYNTHESIS OF METHACRYLYLOXYPROPYL-MODIFIED
INORGANIC/ORGANIC HYBRID MESOPOROUS MATERIALS VIA A
NONSURFACTANT-TEMPLATED SOL-GEL PROCESS

WU Qinghua, PANG Jiebin, QIU Kunyuan
{ College of Chemistry and Molecular Engineering, Peking University, Beifing 100871}
WEI Yen
{ Department of Chemistry, Drexel University , Philadelphia PA19104)

Abstract Methacrylyloxypropyl-modified inorganic/organic hybrid mesoporous materials have been synthesized via
an HCl-catalyzed sol-gel process in the presence of citric acid (CA) as a nonsurfactant template, which involves a
combination of 3-(trimethoxysilyl) propyl methacrylate (MSMA) and tetraethoxysilane (TEQS) as precursor species.
The CA nonsurfactant is removed by extraction with water, resulting in inorganic/organic hybrid mesoporous
materials with high surface area (e.g. 900 m**g™') and large pore volume (e.g. 0.55 cm’-g™'). The surface
area, pore volume and pore diameter increase slightly with increasing the content of CA. The products were
characterized by XRD, N, adsorption-desorption and FT-IR.
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