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Removing Nano Particles by Filtration Using Materials

Mesoporous Structure

XING Yi"?*, WANG Cong', LU Pei"**, LI Zi-yi', LIU Ying-shu', YU Han'

(1. School of Energy and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Key Laboratory of Resource-oriented Treatment of Industrial Pollutants, University of Science and Technology Beijing,
Beijing 100083, China)

Abstract: The usage of porous materials to remove Nano Particles ( Nanoparticles, NPs) is one of the critical ways to purify the air.
The present study employed three typical mesoporous structures, CMK-3, SBA-15 and MCM-41 to conduct removal experiments, in
which NPs were generated, ranging from 2 nm to 20 nm, aiming at exploring the practical feasibility and relative theory foundation
about the filtration of mesoporous structures towards NPs. Based on the physical and chemical characterization of the three mesoporous
structures above, coupled with the adsorption experiments, the results acquired indicated that the most probable pore size of mesoporous
structures coupled with certain mesoporous capacity of a mesoporous structure are the key to remove NPs. However, the distribution of
micropore contributed hardly to the removal of NPs. Based on this, exploration was made to observe the effect that different flow rates
and thicknesses had on the efficiency of NPs removal. The consequences showed that most penetrating particle size ( MPPS) of NPs
decreased with the increase of flow rates. Meanwhile, the corresponding removal efficiency of MPPS decreased. Furthermore, MPPS
did not change with the change of thicknesses. This study provided technical evidence for the removal of NPs on mesoporous structures.
Key words: nano particles; mesoporous structure; CMK-3; SBA-15; MCM-41; filtration removal
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Fig. 1 Schematic diagram of the experimental setup
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&1 MCM-41, SBA-15 B CMK-3 HZEESHSH
Table 1  Textural parameters of MCM-41, SBA-15 and CMK-3
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/m”g” /em’ eg” /em?® og 7! /em® g ! /nm /nm /nm
MCM-41 961.5 0.91 0. 001 0.91 3.06 4.45 1.39
SBA-15 876.5 1.01 0. 038 0.97 7.31 9.99 2. 68
CMK-3 1575.9 1.91 0.29 1.62 3.79 9.52 5.73
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Fig. 5 Powder X-ray diffraction patterns of MCM-41,
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Fig. 6 TEM images of MCM-41, SBA-15 and CMK-3
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