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A Study of Low-Temperature Plasma Sterilization Based on

Floating-Electrode Dielectric Barrier Discharge
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Abstract In this work, a floating-electrode dielectric barrier discharge plasma device was constructed
based on the principle of dielectric barrier discharge, and its application of bacterial inactivation was studied.
The experimental results show that the device has a significant sterilization performance in the inactivation
of Staphylococcus aureus and Escherichia coli. The inactivation efficiency of Staphylococcus aureus and
Escherichia coli is more than 99.99% within 30 s. Treatment gap distance also plays an important role in

sterilization and the best distance is 1 mm.
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Fig. 1 Schematic of FE-DBD cold temperature plasma
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Fig. 2 The waveforms of voltage and current before FE-DBD plasma device discharging
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Fig. 3 The waveforms of voltage and current as FE-DBD plasma device discharging

AN FH R B0 K B R s . ] 4 FEL 5 2390
BoR T AN FENE R AN [ 1 FH 2 A B i 7
37C BFEMP L RREFE 24 h & O A ERE
ARG B RIS IS

ME 4 FTLAEH, 24780 R IEE A 20 KV
HLLE(E N 50 mA. FEESA 3 mm B, FE-DBD
IR 55 25 7 A x4 T €0 5 BR B R OK Tl AT A
F 5 s BFIAL, B4 T iR R0 . Bl & 1E I
() 380, A KOS B A B B = 2RI .
FHIF RIS 30 s B, 4 3% €0 38] 281 BR 1 K36 R0k 2|

99.9%, T K WAT B KGR R IE 2] 100%

M S TTLAE H, 478 LRI E A 20 KV
HLRUE(E N 50 mA. PERIBTIEN 10 s B, A[FEE
P o 5 € 1 67 R B R O A A1 1 R AR
Fa R — B KBS BE A 1 PR B 1S n i
B2 . MR E NS &P MEERCN 1 mm
I, 4 0 A BRI KT AN 98.33%, M
KM FF 1 K3 0% 100% ;. 4 4E F R & R
RS mm, S R A R B K RN
19.44%, KIGHF B KGN 52.34%. X2 H



44 TG & BT 805 AR 5T PEL I P AU 5 B A K T SRR IT

55

3500 3245 Lo M (R A BRI AR T TR A

2500 2152

1517

0 : : —

0 5 10 30
B[] (s)

3500 389
3000 KRIGHT BAT I w7 S
2 500

2000

1500 1162

R EE (1)

1000
624

500
0
(U -
0 5 10 30
10 mm IR H] (s)

(b) KiF K1
El 4 {ERBEXRERRAF

Fig. 4 Effect of different action time on sterilization
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Fig. 5 Effect of different distance on sterilization
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