513 56 1. 2830-2849 e FLE R AR Vol.51, No.6: 2830-2849
2025 % 6 H 30 H High Voltage Engineering June 30, 2025

DOI: 10.13336/j.1003-6520.hve.20241721

FETFHAEMEREMEERPIIN A

oo, B ok M, FETRE KM KAEES, xEHC, 5 &Y
RITE*, MM, WEES, KimEc FRIA™, mKE 7, #EH°
(1. PEAFREIARLHT, L% 100190; 2. P HHEKRFEAESEFILFR, KX 430074; 3. B
KB KRFRAILAEFR, B 710049; 4. R I L kFe A TR5E4HFF%, 7 211816; 5. kit
WIRFWIEFIR, Kik 116024; 6. WA KFEAIELFR, #H250061; 7. ¥ EAFREIRIHLK
HRE, EY) 518055; 8. B R S HEE ST ZBMAIF F.0, EY| 518100; 9. kERkFHREBAIEFRE,
7 710018)

B . DHK, SR TAEREIREDR R RCE Y R U A R, B RPN AT R . ZSCE N TR
IRAFES TR A B MR, FORA A TR R TR . B R RESE AN R SRR K ROR B SR
Wi G ORISR R, I8 18 B T ARAE A KaE R vh A B2 AL AR 2R 2L LUK 7 &
FIALE . BEAh, Wi 1 S8BT RUE Y RS RS 3 I SE PR R, B KA BT bl 1 %
JRARTT . A . foJa B A B T AT B R B BORBIT SRR AN AEAE [ U 10 hr, B T T IRRORAE
TRAEY KIS ST 8% B S P K R S AiE

REEIR): FE T EEVIR WUEYIKEE: R SRR

Applications of Plasma Technology for Microbial Inactivation and Environmental Disinfection

SHAO Tao', DOU Liguang!, ZHANG Shuai', LU Xinpei?, LIU Dawei?, ZHANG Guanjun?, LIU Dingxin?,
FANG Zhi*, ZHAO Yajun*, JIN Shanshan*, YANG Dezheng’, ZHANG Yuantao®, CHEN Zhitong’8,
XU Qingnan’, XU Guimin®

(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China; 2. School of Electrical and Electronic

Engineering, Huazhong University of Science and Technology, Wuhan 430074, China; 3. School of Electrical Engineering, Xi’an
Jiaotong University, Xi’an 710049, China; 4. School of Electrical Engineering and Control Science, Nanjing University of Technolo-
gy, Nanjing 211816, China; 5. School of Physics, Dalian University of Technology, Dalian 116024, China; 6. School of Electrical
Engineering, Shandong University, Jinan 250061, China; 7. Shenzhen Institute of Advanced Technology, Chinese Academy of Sci-
ences, Shenzhen 518055, China; 8. National Innovation Center for Advanced Medical Devices, Shenzhen 518100, China; 9. School

of Energy and Electrical Engineering, Chang’an University, Xi’an 710018, China)

Abstract: Recently, plasma technology has rapidly developed in the field of pathogenic microorganism inactivation and
environmental disinfection, showing promising application prospects. This paper first introduces the generation principles
and physical properties of low-temperature plasma, and then discusses the inactivation effect of plasma on different path-
ogenic microorganisms such as bacteria, fungi, and viruses, as well as the factors influencing these effects. This paper also
analyzes the physical-chemical mechanisms, cell-biological mechanisms, and their synergistic effects of both. Further-
more, the practical applications of plasma in microbial inactivation and environmental disinfection are discussed,
including atmospheric environment, medical devices, wounds and skin surface, and oral cavity. Finally, this paper analyz-
es the current research status, existing problems, and future development trends and potential of plasma disinfection and
sterilization technology.
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Fig.5 Mode and mechanism of interaction between plasma and viruses
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Fig.6 Important development node of plasma disinfection technology
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Fig.9 Plasma electrode structures and applications commonly used in healthcare
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Fig.10 Plasma elimination of different types of pathogens
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