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1
Table 1 The surface area and pore parameters
BET BJH DFT
/(m2eg™h) /nm /nm /(em®eg1) /(cm®eg)
M1 503 2.68 ~1.4 ~3.4 0.36
M2 705 2.82 ~1.4 ~3.4 0.89 0.04
M3 783 4.00 ~1.5 ~5.5 0.93 0.11
M6 475 13.44 ~1.8 >15 0.45
MCM-41 1166 3.33 0.96 0.63 0.51
SBA-15 779 0.66
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Fig.2 XRD diffraction patterns of SiO,-based micro/mesoporoas materials
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Fig.3 Adsorption isotherm curves of the micro/mesoporous materials MCM—41 SBA-15 zeolites and activated carbon
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Fig.5 Effect of M3 reuse on equilibrium adsorption capacity
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ABSTRACT

Micro/mesoporous Si0,-based materials were synthesized with polymethylhydrosiloxane ( PMHS) and
tetraethoxysilane ( TEOS) with different PMHS/TEOS mass ratios. The materials were characterized by N,
adsorption/desorption. The micropore volume was calculated by t-Plot method and the miropore size
distributions was calculated by DFT method. The characterization revealed that the synthesized materials had
large specific surface area. The specific surface area changed with the PMHS/TEOS mass ratio. When the
PMHS/TEOS mass ratio is 1:3 the materials reached the largest specific surface area of 783m’e g~'.
Meanwhile it was found that the SiO,-based materials had the bimodal pore structures ( mircoporous and
mesoporous) . The XRD diffraction patterns indicate that the micro/mesoporous SiO,-based materials are
amorphous materials. The adsorption properties of the materials were investigated with carbon disulfide ( CS,)
as a probe molecule. The static adsorption results indicated that M3 had the highest adsorption capacity which
was synthesized with the PMHS/TEOS mass ratio of 1:3. The equilibrium adsorption capacity of M3 reached
762.76 mgeg~'. Moreover the dynamic adsorption properties of the materials were also investigated. Among
these materials M3 had the best dynamic adsorption property. The breakthrough time of M3 was 35min.
Regeneration experiments indicated that the material had a good regeneration property.

Keywords: SiO,-based micro/mesoporous materials bimodal pore distribution adsorption carbon

disulfide.



