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Abstract — The removal of particulate matter ranging from 0.01 pm~10 um can be performed by using membrane fil-
ters composed of fibers. Electrospinning techniques offer the production of very thin fibers with a uniform fiber diam-
eter over conventional techniques including template synthesis, melt-blown, phase separation, etc. Air filtration will be
improved with electrospun membranes due to the open pore structures, high porosity, and large surface area of the mem-
branes. In the present study, filtration efficiency increased with pore size decrease and fiber density increase induced by
carbon nanotube and the increased CA (cellulose acetate) concentration during electrospinning process.
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Fig. 1. Schematic diagram of the electrospinning apparatus [14,15].
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Fig. 2. Electrospinning experiment apparatus.
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Fig. 3. Schematic diagram of filter test system [5].

Fig. 4. Constant output atomizer and OPS.
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Fig. S. Aerosol distribution generated by using NaCl aqueous solution.
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Fig. 6. Aerosol distribution after filtration by CA membranes.
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Table 1. The average pressure drop across membranes

delta P

CA 15,17,19,21%
CA/CNT 15, 19
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Fig. 8. Filtration efficiency vs. particle size for CA membranes.

w15 wt% ol A= olo] 2ZF A<=} 2.39x10%4 CNT H 7} 3
2.00x 10302, 19 wt% oM 1.61x10%014] 577.90 % ofo] 22
71 &3] 2EAUSS FAT 5 Ut 2] &2 CA 15%0
CNTE 715, 540004 62, 92%% A3 5718133t Table 1
M R1e] Fiel whE k] Patghow A7 AL Wl Q]
Frell W & 2fol= KolA] ghgitt

Fig. 8 SZ2F Z7]o) & AA 588 HolEnt gz =2

(b) CA19
Fig. 9. SEM photographs for CA15 and CA19 membranes.
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sh2 kA CALSSF CA19E vl R teh A Ht 77
9} B Y 713 7] Imagel (NIH, USA) [17] 2ZEY ]S
ARE-Sto] A= S TH(Table 2).

Table 2. Average (n=10) fiber thickness and pore size in pm

Thickness Pore size

CALlS5 0.55+0.16 6.89+2.11
CA/CNTI5 0.56+0.22 2.31+0.68
CA19 1.27+0.28 2.71£0.70
CA/CNT19 0.89+0.20 2.18+0.98
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(b) CA/CNT19
Fig. 10. SEM photographs for CA/CNT15 and 19 membranes.
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