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Abstract

This paper reports that the installation of a carbon fiber ionizer in front of an activated carbon fiber(ACF) filter
enhanced the antibacterial efficiency. In addition, the effect of the ionizer on the filtration of bioaerosols is reported.
Negative air ions from the ionizer were used as antibacterial agent. The test bacteria(Escherichia coli) were aerosolized
using an atomizer and were deposited on the ACF filter media for 10 minutes. E. coli deposited on the filter were
exposed to negative air ions for 0, 1, 5 and 10 minutes. Then they were separated from the ACF filter by shaking
incubation with nutrient broth for 4 hours. The separated E. coli were spread on nutrient agar plates and incubated at
37C for 1~3 days. The antibacterial efficiency of E. coli was measured using a colony counting method. The
antibacterial efficiencies of E. coli exposed to negative air ions for 1, 5 and 10 minutes were 14%, 48% and 71%,
respectively. The filtration efficiency was evaluated by measuring the number concentration of bioaerosols at the
upstream and downstream of the filter media. The increase of filtration efficiency by air ions was 14%, that is similar
to the 17% filtration efficiency by none air ions. The ozone concentration was below the detection limit (under

0.01ppm) when the carbon fiber ionizers were on.
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Table 1. Specifications of the ACF filter.
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Weight Specific density ACF density L Filter thickness
Model > 2 3 Solidity
(g/m’) (m/g) (g/em) (mm)
KF-1500
180~220 1400~1450 1.25 0.07 2.5

(Toyobo, Japan)
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Figure 2. Experimental procedure for antimicrobial test.
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Figure 3. Pressure drops of experimental ACF filters,
Table 2. Information of calculation parameters.
Symbol Parameter Value
@ solidity 0.07
I air viscosity 1.8134x10” Pa - s
T filter thickness 2.5x10° m
U face velocity (duct) 0.1~1.5 m/s
d; fiber diameter 2x10° m
A mean free path 6.6x10° m
Kn Knudsen nember 6.6x10”
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