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Abstract

Various antimicrobial technologies have been developed to inactivate bioaerosols in indoor environments. In this
study, air filter media were treated with a natural antibacterial agent of Sophora flavescens in order to inactivate the
bacteria collected on the air filter. Three treatment methods were applied to manufacture the test antibacterial air
filter media: electrospray, nebulization and dip-coating methods. In case of electrospray and nebulization
processes, the size distribution of aerosolized natural antibacterial agent was measured using a scanning mobility
particle sizer. Staphylococcus epidermidis bacteria were aerosolized to test inactivation of the filter media treated
with a natural antibacterial agent. The pressure drop and the antibacterial efficiency of the filter media increased
with increasing the mass loading of natural antibacterial agent in each treatment method. The antibacterial
efficiency per loaded antibacterial agent mass by the electrospray method was the highest and the filter treated by
the dip-coating method was the lowest among three treatment methods.
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Table 1. Physical properties of ethanol and antibacterial

suspension.
Electrical . . Surface .
.. Viscosity . Density
conductivity [mPa - 5] tension [ke/m’]
[S/m] [mN/m] &
Pure water 1.5x107* 1.0 73 994
Pure ethanol 0.2x10™ 1.1 22 784
Antibacterial =) ) g4 1.0 21 785
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Fig. 1. Contents of major compounds of Sophora flaves-
cens.
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Fig. 2. Experimental setup of an antibacterial air filter media test.
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Fig. 4. Size distribution of antibacterial natural particles
generated by (a) nebulization method, (b) electro-
spray method.
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Fig. 5. Deposition patterns of antibacterial natural agent
on the filter media manufactured by (a) dip-coating
method (solution concentration: 0.016 wt%), (b)
nebulization method (deposition time: 120 s), and
(c) electrospray method (deposition time: 30 min).
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