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Fig. 1 Schematic diagram of the cell structure of

Bacillus subtilis



3986 ok L B ¥ W %165

— Yl — Oh—

NS Y N .
E ——— HeiA AL
SR K
HFHiaitl

i s HL P

M—H—LW—~H H &

Fggzs RE TP
St Fefimit2

iR T
RS

AT

BFERS g

2 LHRGRIZE
Fig. 2 Schematic diagram of experimental setup

PR ARAR) TERES HESRIREG . BESAHEEE PR (LZB-10WB (F) 75 M0 =2
R ARG R E]) T 2 S0l A S TR KRB A o A B R T R I R i,
L Y R A ISR I 28 AN L 55 5 A S N g v AR e PR VR R o SR FE AR (LY 36-YTZ, AL 5t i & ik B
oA BRI ) X 52 560 B A W AR R A (GESRAE T A 11 Lomin™', SRAEERT[E] 24 20 min) o SRAENR
90°5IIE 25 i Y F A5 P REHDL N 1Y b WP IR TG A0 S A BELE o SRAEVRGE M AR B IR 4 T LB [
TR IR, B TR R (HN-40BS, 58 RO E A BRA 7)) 37 C RS s R 5104k, it
BRWR, A R A ALY TN T AR A ) 0 e 1) 52 6 B =0 o 37 P e Mo 2 B

A A A B BH PSR 7 AR AR S TR . SO B A N AN ERR A, EAR Tmm) . A
YL (WA 12 mm, BEJE 1 mm, 250 mm) F14E 0 HL A (8 B2) M A%, FR s RS I HL TR (GITK-0.01/30
K, I rg Sl bR A B A a) i . H7R % 2% (DPO3054, Tektronix) Al =5 & £ 3k (P6015A,
Tektronix) I & HL K B AR 5, 15 2K IR 55 5 F R | 22 e M o e 22 4 Mk /i G % {2 (Maya2000Pro,
Oceanlnsight) Ml &, JGIEALHT %% 203~1 099 nm, A GF B4 5 um. JiCHL G 72 v 7 A 59 16 P 9 b 2 de 4R
FIA A el T R IR 9 3% AL (EMXmicro-6/1, i & sa B A BRA R MEE S, & BRI
5 B RS R AE o SR R 3R 50 S TEMP (DY Y JE IR BE i) %5 W A1 DMPO (5,5 — HH 38 1k % ok
N-SE AW W, 53 R0, F-OH H H 3.

IR S5 1 AR A PR S ARG R 2E AT TR A e R ST MR TR A 1 0 AT A R R R R T Y AR
fb. . fdi H1. SYBR Green I /Propidium lodide(SG/PT) %% {2, Fi| FH it =X 40 A (Accuri C6, 32 [E BD A F])
o 0 200 B A S R P L T R S8 A — T UL A St R EE TE (UV-4802, JRJE T AR AT R R ) T 4
PRI 2 1 5T o ek B AL G SR LB 23 BT (TOC-VCPH,  H A< By HES | ) TH 5 4 ML 1 B
1.3 FN Ak

1) AR TR o 38 2 AP VR T B0 I SRS R 2E SR TRV B 0 AT S R, R A S T AR Ak
PHATE MR VE R, MM A LR S AR . RERITREARX A ().

Cco—C

n= x 100% (1)

Co
K Cy RN AR GAR LS 2 T A4 B X A S ISP R s C ROR & ARIR A5 B IR b 35 1Y)
AP T
2) ML AR L e A AL A3 BT 4SO R A S R Ak L SRR S O SR AL B A




%12 4] Wi 45 AR S5 B TR IR A ) U I B RCR SO i R 3987

A HRA XN (1) .
¢= AT—T x 100% @

AP AT R MR A5 B 1 b PR IS B S A BLBR 22 (8 T, s (Rl 25 B 1 PR Ak B i 8 41 1) S AT
PLBR 75 4

2 ZFR5TR

21 REZFBSTFHEMN

FE, e - 90 9 T PR R AT L 45 5 A P o R P i AR A L 2R R AR T A S BEL P il R 4
A TRE TR A RN, AR AR, 2 e TR B R v B LB R R 2R, A DX Y H
TR R B AE, PR RER R A2, SRR o AR R R )RR S AR F) 10 ns,
TRt Y s NIRRT At g e, A5 [A] L far FF AR AR AR SR A o R 1R BR AT
J& rE A S R A B 0 e M s i L g, IS5 A SOFE R 3 DA R LR, OB R T DAk
T A 10 kV R 13 kV B SEIE I R ) (161 3) , 7638 3 F R JE S MR A i A7 B ik b = A=, &
TR e, R A o L e o A . e He AT LR . FEAMINEL TR U=13 kV I, HL TR DR
U MR BE R, B H A R A 22 B B, IR R S, R R R SR . R RO
W, ERe T A SRR R A T R WS TTER T, B R T T N
T A BRSNS TSR E R TR, S ERUEY RS . il 2R
FIE RAE R TR, ASFE AN & T 28 5% i E R ANE 4 frs . AB Fl CD BN G By Be, BC I
AD BN AR K B B, 58 B SO e Y e A R K — B 2R B ) T ARE BT R T
R BEESMNE R T, R YRR BN X B T REE SN R A T, TR AN 22
I, R R RS, DT S AL AT ) BB T 5

R TR = A B AR e AR A, R RES R T AR E S KRR HUE KT, K
BB LG 0B SRR BT R & S 6 1k nT S i IR R A B AR sy AT 2 . [/ 5 3%
B, UK EZEAE NPT 300~400 nm, FEEAS FH ZIEW RMJLAFREE . 313.97 nm. 336.29
nm, 35721 nm. 379.44 nm. 7£ 400.26 nm &b ] MLEE B N, RRAEUE o 3 156 B 3L A RO T FE R o # rp
PR L B YR R S AR T AR R . TR, AR DK 306.22 nmih iR A UEE B R K 4>
H, il 2 29 A5 2 0 PR 8 (e BRI A P, FEAR SIS R, SARAS I B K 777 nm Ab SRR I RRAE I
XA RESE TR T e T R mat mf A e, R K AERFPIKEY, BMAEST. BT
H H 5L SR I R FH S0l Ak U e e 2 0 4 o

A Ao FEL I iR e ARG A IR A AR R i E IS E I AP . AN, R O, IR B SARIE A T

25 20 25 20
L U=10 kV 20 - U=13 kV
20 (2 B 115 o B 115
15+ 15+
/ ] 10
10} 10t ERegly
i 5
£ e g
2 oo} B2 ® of 0
B s 2 # 5| -5 S
~10 “10f
-10
“15| -15|
20| -20 -15
_25 1 1 1 1 1 _20 725 1 1 1 1 1 720
002 -001 000 001 002 —0.02 -001 000 001 002
1) /s 1] /s
(a) HLE—HLFRIEIE (b) B E—HL L IE R

B3 mRmEERTEE
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Inactivation effect of non-thermal plasma on bioaerosol and its influencing
factors
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Abstract Sudden outbreaks related to bioaerosols occur from time to time, so the development of new and
efficient bioaerosols inactivation technology has attracted extensive attention.The purpose of this study was to
inactivate the Bacillus subtilis aerosol using non-thermal plasma technology. The electrical and optical
characteristics of the non-thermal plasma are measured and diagnosed, and reactive oxygen species are also
measured.The inactivation effect is analyzed from the four aspects of bacterial cultivability, cell membrane
integrity, protein leakage and cell mineralization.Using the sterilization rate as an indicator, the influence of the
applied voltage, flow rate and relative humidity on the inactivation effect is studied. The results show that non-
thermal plasma can inactivate the Bacillus subtilis aerosol significantly. The inactivation efficiency increases
with the increase of applied voltage. When the applied voltage is 10~13 kV, the inactivation efficiency is
48%~83%. As the velocity of flow increases, the inactivation efficiency decreases. When the flow rate is 11~
14 L'min”', the inactivation efficiency is 80%~47%.Under different relative humidity conditions, the
inactivation efficiency increased first and then decreased, and reached the maximum value of 86% when
RH=40%.Therefore, it can be concluded that low voltage, high flow rate and high relative humidity are not
conducive to bioaerosol inactivation.

Keywords bioaerosol inactivation; non-thermal plasma; inactivation effect; influencing factors
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