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ABSTRACT

Purpose: This study aimed to evaluate the effectiveness of a dielectric barrier discharge (DBD) plasma
module for sterilizing airborne bacteria in indoor spaces and measure the concentration of ozone
generated during plasma discharge. Method: The DBD plasma module was installed in a 76m? space,
and air samples were collected under various discharge times to compare the reduction of airborne
bacteria. Result: The results showed a significant decrease in airborne bacteria, ranging from 92.057%
t0 99.999%, with an average ozone concentration of 0.04 ppm, below the reference value. Conclusion:
The study suggests that plasma discharge can be used as a means of preventing the spread of airborne
bacteria and viruses, while ensuring safety for human exposure.
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Fig. 1. An external electrode portion and a drawing of a plasma generating apparatus including the same
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Fig. 3. Results of incubation of DBD plasma-treated suspended bacteria
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Table 1. Effect of DBD plasma treatment on the reduction of floating bacteria

Time Number of bacteria per unit area log reduction Average
(Discharge/Stop) (log CFU/m?) (% reudction) (%)
tester 1 tester 2 tester 3 tester 1 tester 2 tester 3 -
Control 1.86 1.96 1.83 - - -
4min/1min <0 <0 <0 1.86(99.999%)  1.96(99.999%) 1.83(99.999%) 99.999
st 5min/5min 0.90 0.60 <0 0.96(88.888%) 1.36(95.652%) 1.83(99.999%) 94.846
6min/4min 0.60 1.20 0.60 1.26(99.444%) 0.76(82.609%) 1.23(94.118%) 92.057
7min/3min 0.90 0.60 <0 0.96(88.888%)  1.36(95.652%) 1.83(99.999%) 98.550
8min/2min <0 <0 <0 1.86(99.999%)  1.96(99.999%) 1.83(99.999%) 99.999
25min/5min 0.60 <0 <0 1.26(99.444%)  1.96(99.999%) 1.83(99.999%) 99.814
Control 1.83 1.88 2.00 - - - -
7m30s/2m30s <0 <0 0.60 1.83(99.999%) 1.88(99.999%) 1.40(96.000%) 98.666
- 7m15s/2m45s <0 0.60 0.60 1.83(99.999%) 1.28(94.737%) 1.40(96.000%) 96.912
5m30s/4m30s <0 <0 <0 1.83(99.999%)  1.88(99.999%) 2.00(99.999%) 99.999
Sm15s/4m45s <0 <0 0.60 1.83(99.999%)  1.88(99.999%) 1.40(96.000%) 98.666
2m30s/2m30s <0 <0 <0 1.83(99.999%)  1.88(99.999%) 2.00(99.999%) 99.999
LEWIS=EM
787 DBD Zat20t A2 A7) w2 @ FHAe T AVEE Table 20 YERALE 1417H 59t 7128 o 29 is o] i
% 29k, A5 Tot] 1 HAY] O EIARSE 210 2 ek ppm hS 45 A A B8t 22 0
S 54 27102 2238 o whashel o}, 274 i o]} 54 ot A0 2 B lskr:

2 Al Bt 2 WA

Table 2. Ozone generation concentration according to DBD plasma module application

= 24 0.024ppm, 2 0.06ppmE ERE O™, 12} 4585 Z 0] 4 SPS-KOA AS

]\:;anlir . Time Average ozone generation concentration Maximum value Minimum value
time (Discharge/Stop) (ppm) (ppm) (ppm)
4min/Imin 0.045 0.039 0.028
Smin/5min 0.024 0.032 0.003
6min/4min 0.042 0.065 0.02
fst 7min/3min 0.028 0.038 0.01
8min/2min 0.033 0.047 0.019
lh 25min/5min 0.06 0.078 0.007
7m30s/2m30s 0.041 0.063 0.016
Tm15s/2md5s 0.048 0.074 0.015
2st 5m30s/4m30s 0.043 0.068 0.014
S5m15s/4md5s 0.045 0.069 0.017
2m30s/2m30s 0.029 0.043 0.006
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Fig. 4. Ozone generation concentration graph according to DBD plasma module application
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