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Abstract — With the development of industry, fine dust is causing difficulties in various fields such as environment,
health, and life, and a large amount of pollutants generated from human social activities are emerging as a serious
environmental problem due to air pollution. Therefore, in this study, activated carbon was added to remove fine dust and
volatile organic compounds by spinning cellulose acetate polymer fibers on a silicon support using the electrospinning
method. By varying the activated carbon ratio and electrospinning time, the fine dust blocking effect and toluene
adsorption performance were confirmed according to the activated carbon ratio and filter thickness. As a result, it was
shown that the particles were effectively blocked with the increase in the electrospinning time due to the filter thickness
increase. Adsorbed amount of toluene was increased with increase in activated carbon amount. Light transmittance was
decrease with increase in electrospinning time, showing that there were light transmittance in filters electrospun for
20~30 minutes.
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Fig. 1. Schematics of electrospinning process.
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Fig. 2. Layout of filter test system.
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Fig. 4. Aerosol distribution after filtration through electrospun CA
filters on silicone support.
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ters.
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Table 1. Filter thickness made with different electrospinning times
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Fig. 6. Aerosol distribution after filtration through CA filters with
different % of activated carbon. (a) Activated carbon 0%, 30,
60, 90 minutes, (b) Activated carbon 2.5%, 30, 60, 90 minutes,
(c¢) Activated carbon 5.0%, 30, 60, 90 minutes.

Table 2. Filter mass change % after exposure to toluene

AC 0% AC2.5% AC 5%

Number/Time 30 min 60 min 90 min 30 min 30 min 30 min
Exp. #1 0.11 0.19 0.33 Exp. #1 30.4% 52.4% 60.2%
Exp. #2 0.12 0.22 0.29 Exp. #2 32.4% 50.2% 59.6%
Exp. #3 0.11 0.23 0.31 Exp. #3 29.3% 51.7% 60.8%
Average 0.11 mm 0.21 mm 0.31 mm Average 30.7% 51.4% 60.2%
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Fig. 7. UV/VIS spectra of CA silicone filters with 2.5% AC electro-
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