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Preparation and properties of polypropylene air filter membrane
by melt differential electrospinning

DU Lin ZHANG Youchen YANG Weimin DING Yumei TAN Jing LI Haoyi
( College of Mechanical and Electrical Engineering Beijing University of Chemical Technology Beijing 100029 China)

Abstract In order to solve the contradiction between the filtration efficiency and the filtration resistance
of the air filter membrane the polypropylene composite electret fiber membranes under different process
conditions were prepared by melt differential electrospinning combined with electret technology and the
morphology characteristics charging capacity and filtration performance thereof were characterized. The
results show that with the increase of tourmaline content the fiber membrane tends to be gray from white

and the color of fiber membrane is gradually deepened. The same kind of electric charges repel each
other enduing the fiber with open and loose structure appearing slight projection in the fiber morphology
to effectively reduce filtration resistance. The added tourmaline effectively improves the charging capacity
and filtration performance of the fiber. When the tourmaline content is 2. 0% the comprehensive effect is
the best and the charge storage stability is good. The filtration efficiency of particle size smaller than
0.3 pm is 99.23% and the filtration resistance is 8.6 Pa.
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° / / /
1% (gem~?) mm %
0.0 32.62 0.20 81. 88
0.5 28. 48 0.21 84.93
1.0 27.32 0.23 86. 80
. 2.0 26. 83 0.25 88. 08
4.0 28. 15 0.30 89. 57
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Fig.7 Formation process of space charge



Fig.9 Contrast diagram of filtration efficiency and filtration

resistance before and after electret treatment
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