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Evaluation of anti-viral efficiency of TiO, coated air filter for
airborn virus
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Abstract

Since airborne viruses have been known to aggravate indoor air quality, studies on the development of anti-viral air
filter increase recently. In this study, the pressure drop and anti-viral efficiency of TiO, coated ceramic ball filter were
evaluated. After the filter being inserted into a commercial room air cleaner, chamber test with aerosolized
bacteriophage MS2 was performed. The porosity of TiO, coated ceramic ball filter was 0.85, and pressure drop was
about 13 Pa for 1 m/s of air velocity. The anti-viral efficiency was about 93% when the reaction time was 25 minutes

inal m’ chamber.
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Figure 1. Two fabricated ball filter,
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Table 1. Specification of commercial air sterilizer.

Model name Aircure 4
Weight 1.2 kg
Dimensions 310 x 220 x 45 (mm)
Capacity 500 L/min
48 3713874719 49 9 2¥ 2ES 19 30l
vhebsich U= 4 360 nm UV-LED, ¥, PCB7|
oz Fulo] gtk yRe] Mol HAstUA 9
o377 AR 2713471 dFE fFE,

C
TiIO,ZH ¥ HHE 9 UV-LEDE A thA] viET =

Sample filter
Exhaust
Sampling
Port B

Digital
Pressure gage

Figure 2. Experiment set up for evaluation of pressure drop.

Part. Aerosol Res. Vol. 15, No. 4(2019)



\i':r:_.-

< Air cleaner inner part >

Figure 3. Commercial air sterilizer appearance and filter module.

U7A € o] w, UV-LEDOA FAHE 360 nm 3}
o] kel Ade) al] FEFu Tioy7t @A s H WA
i) Zo] WAISHA F 3 (Sun et al., 2013), &7l
Hiol g el 3l At agE Yo vAl ®rk(Liga et
al., 2013; Pichat et al., 2000).
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Figure 4. Experiment set up for evaluation of antiviral efficiency in the chamber.
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Table 2. Experiment cases.

Condition
Filter uv Fan
Control (No filter) Off | Off
Case 1 Ceramic ball filter Off On
TiO, coated ceramic
Case 2 ball filter Off On
Case 3 (No filter) On On
Case 4 Ceramic ball filter On On
TiO, coated ceramic
Case 5 ball filter On On

HA, LLAEFH(OIl trap)?t 4k Z7](Diffusion D
ryer), AL E 7} WAEH A FYET7] FH5EA
£ S8 e V= ARAEAE T3 10
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em’ 7} = w7k wpel A dAE FYEla, 1
T FAe B VAN E AR A
Hlo]# A Q1A} 425 %=+ condensation particle counter
(CPC, TSI model 3776; 0.3 L/min)C. 2 AAI7F 374
aFth F7138 74719 AE A s, 10, 258 3
7HA &2 AARHATE e Folls 371¥E7IE nn
Au e vlelel A S S92 Adel 20 L/ming]
2o 5¥3F X8 3L, 1 F Urea-arginine phosp
hate buffer (U-APB)E-91-& o] &3 HE] 49 nlo]g]
25 fNe &E8) vlolgl ATt 859 U-A
PB £ 0.1 ml®} & AE e glo} (E. coli strain C
3000 (ATTCC 15597))8 <% 0.3 ml, Trypic soy agar (T
SA)EN 29 mE A F, HEZ i sl
37 T ZZ1A 75k wiFatsivh Mol 2
HED vqlel AP ka9 F5 AolA, ot
o] #2125 F3l AT dE Y dnfeleis 5ES
A

Za3.

Ceramic ball { x 100,000}

TiO, coated ceramic ball ( x 100,000)

Figure 5. FE-SEM images of two balls.
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{(a) Ceramic ball

(b) TiO2 coated ceramic ball

Figure 6. EDS analysis of two balls.
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Figure 7. The result of pressure drop measurement experiments.
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Figure 8. The result of the Anti—viral experiments.
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