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Air filtration performance of polyether sulfone nonwoven
composite membranes
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Abstract In order to obtain membranes with better performance for air quality detection a polyether
sulfone( PES) membrane was coated on the fusible nonwoven fabric by combining. The influence of PES
mass fraction additive TiO, coagulation bath temperature and film thickness on the structure and
properties the membranes was investigated. With the mass fraction of PVP fixed at 10% and PES increased
from 6% to 20% the permeability of the composite membranes reduces from 119.65 L/( m’*s) to
12.04 L/(m’+s) the filtration efficiency increases from 67. 06% to 92.38% and the breaking strength
increases first and then decreases . With the increase of the dosage of TiO, as additive the permeability
of the composite membranes increases first and then decreases filtration efficiency rises from 82. 73% to
87.10% and the breaking strength increases. As the coagulation bath temperature increases the
permeability of the composite membrane changes from 13. 62 L/( m>*s) to 34.22 L/(m’+s) filtration
efficiency changes from 90. 62% to 83.47% and the breaking strength increases significantly. With the
composite membrane thickess increases the permeability changes from 34.5 L/(m’*s) to
28.5 L/(m’*s) the filtration efficiency increases and the composite membrane improves.
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Fig.7 Breaking strength and elongation of PES

membrane added by different mass contents of TiO,
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Fig.8 SEM images of PES membranes with different contents

of Ti0,. ( a) Surface morphology without TiO,( x 1 000) ;

( d) Section morphology without TiO,( x350) ;
( ¢) Surface morphology with 1% TiO,( x 1 000) ;
(d) Section morphology with 1% TiO,( x350)
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Fig.9  Filtration efficiency and permeability

of PES membrane solidified at different

water bath temperatures
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Fig. 13 Filtration efficiencies and permeabilities of
PES me >s with different thicknesses
Fig. 11  Breaking strength and elongation S membranes with different thicknesses

of PES membrane solidified at different

water bath temperatures

12 SEM

Fig. 12 SEM images of PES membrane solidified at different

temperatures. ( a) Surface morphology( x 1 000) ;
('b) Section morphology of 20 °C( x350) ;
( ¢) Surface morphology of 100 °C( x 1 000) ;
(d) Section morphology of 100 °C( x 350)
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Tab.1 Performance of air filtration materials
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