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Abstract

Coronavirus were a kind of single strand and positive RNA virus with envelope. Their transmis-
sion routes might be diversified. Meanwhile, they usually were sensitive to heat, ultraviolet light
and disinfectants. As a directed energy disinfection technology, the traditional ultraviolet disin-
fection technology with 254nm has a good disinfection ability to bacteria and viruses. However,
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compared with 254 nm, the far-ultraviolet with 222 nm has the same disinfection ability to coro-
navirus. What’s important, the ultraviolet disinfection technology with 222 nm would carry out
disinfection under the condition of man-machine coexistence. Therefore, the novel technology will
have the broad application prospects in the future of epidemic prevention and control.
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1. 51§

H 2019 FEHR G BER LLR, Ot R RS a2 NG, BT Na 2N, At
T BAEMAGNE N FERRAT M, aRR S R G A RN 2 K. R E H AT
HIT T2 AFAE, 20 t2 30 SEARE MG & FarEsisk, 60 (EARH I ORI RIS |
ENMBNPIFIGE . B TE R AR A2 RGN, R NSRS (1 g FREAA B ™ g 1] AT, ZERTI
TR I ], A A R W PR IR T B DL T, T RIS BONTE R BN A AR T
Bz —: MikB|— @ MRS, RaTeeA BB aTEe T, T 2Rk ORI 0 [ Ak i) 52 B
[2]0 FEARFAEENT I, LA DL R AL AT B UK . AR E N — R B 35 7 v R 2 2 TR
RGN TARIEE . B, ARSCE R IR TR B AV =R Al b, B TR AR LI B
o> TR AMRR R B (0 B BB 0L, EIEPIE IR AR S %
2. BRHBHNENFIFY
2.1. tAaRBRFS

SR EE 4 H R, RITE 7 R TSRS E ()M 4 JRERmEE . ik
WEERE, R REATEREM N B RNA 5, EEZ) 80~120 nm, 7EATA O RNA Ji 8 H H AL 20
SRR, HERAZ N 30kb, RERILEMEE, BEZEMN: EES Na By SE, o F B IRIE
B R BRI ALY RE B, p R R R AR G IR R, 1 o bR B R RE EL SR L 3]
YRR, MEA SRR EE3] [4]. AR B AR RIREEH 7 F, 4 FrE ABE A BRI,
i1 COV-229E. COV-OC43. COV-NL63 Al COV-HKUI; H4h, 3 Rl ™ 5 Zo: e 5 & 40 e IR m 15
SARS-CoV .\ H I 22 A1 56 IR B MERS-CoV ALEH YRI5 7 COVID-19; 3 4 57 % 7 (2019-nCo V)
12003 4E1f) SARS #JE T B )8 . MRiFH WM, QM EAFERZE, BAREE H S, AR AR 25 1]
RA PRI ZE R TETRERE BRI G40 M 9 A I o] DL BRI a0 . TR 28 T DU i S B I RAR
5 AN F R E AT 5 W18 22 ARG A 1IRE T, NI R AE 41 21880 2 mE PRI 228 [ 3]

2.2. fEHBHF M

o N W AT M A S AR, T R AR DU T SR R A A SRR, AR
Ja FREFARMERE €L, 57 BRIRES 5 M B n] BE BB Ish s AT 2R ], SARS-CoV il
HH AT NG N MWD, SRR REME MR, MPOE R R R E ML R E AT
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COVID-19 5 SARS £, EHAILE PRGN, S ATIR SR IS5 HAR sl e il A% 4k Bbsh, R
FAT PRI EP LR, AL “Todefedh” RIS - RSRM AT e, SEEMSERENE, BT COVID-19
BE BRI B AA RGN, BAAEA AR M TR AL G (5],

2.3. IREETH S S

TSR FEAE AN AT B BRI AE AR T o R TUAE MR R 20 2019 el bR78 B R (1 i 28 4 X
TEER IR CHE I, RHUF AL YL (R T07 « M5 (6] 2003 4EAE/INZ 1L R Bt 25 SR FE, 47k
WAEJER . 5 55 M HLHES T R T 1A 5 KA IS SARS J5 B2 I FH IR 22 51N 25%. 50%- 52%A1 58%,
AU IR TR S P RS R B, G AR R[2] [7]. 2RI, AR EE SARS-CoV B A E
D) [2], WEBIRN 10CT~15°C), TRETSIER WK, R NENRTER A DAAEEUNT Z A,
RO H I N T B GeAL RRRSs RRE R, AEVEIT AR, MR T 20°C, fEAFETRE A
IFIETE 5 AP 2 N ERATAREE T, A2 R0 75%2E TR « T2 PR VT IR oKk 38 2 R
THEERES), DRI B AE R A7 B RS S b
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Figure 1. SARS-CoV’s survival time in different environments [2]

B 1. FIRFHSF SARS-CoV £ A EEFE 17 5ERTE][2]

B AR R AE AR IE R B N BRI P ). MBS BE (IR 22°C~25°C . W FE
40%~50%), SARS FJ LARAF 5 K LA A A7RE ) s BRI R W6 T 3 1 it 73BT, 87 B PR 6 753 7T LASL SARS
AR DAAREOR A L, BRI (R SRR IR R ], AR e — SRR BRI iR IR . B IR
FERITE R, TR B SARS-CoV 7iG I [ £k M (% 1), MiRE T4 70°C LA B, JHEE 15 205 RI
AR K . TR R A B RNA 8, B BN, B IR 25 5 4 P A
SENEYE, UG AR 20 B R O VE B 9 BURE, R 2 B0 SR AR UR, (B S e AL A A
BU([7]. A2 EEE A A S & 500 mg/L IS SEE B 350 mg/L (it A SRRIEWR LA 75% L BEHS T
WA DL FLAE 2 23BN R K [2] [6]. 2448 AR BT 98 IA B 40 mW/em?, JRSFHT H] 2 43 2 4 B ALK LAY
JEARK.

Table 1. SARS-CoV’s sensitivity to heat and chemical disinfectants [2] [6]
1. BIKFEE SARS-CoV M AMLFIHEFIMBURME2] (6]

% 0C~4C 37C 56°C 70°C
AFIE I 1] 4~21 R <4 R <30 4% <15 7%
THEFIAATR P AR HEA Jpra3
W 62%~71% 75% 0.5% 0.5%~2.5%
e in | <1 min <30s <1 min 2~5 min
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3. B ERFEEHE N
3.1. frAaZ&IME

AR (UV) R LR K B A s RE, AL T X 2R Woe 2 0], KGRl 100~400 nm (5] 2); £
A5 R DY B K SR BE RN B AR UVAL TR ZE BN KA 2k UVB. FH I K 28 4hk UVC FIE 2 UV,
UVA BARSRINEGEIE T, W LAGEIE IR /1% B s LU R, Heh & IR BRI A it I 98% e
B A ZM o ZL B HIRE: UVA 7] DLEAWURI B )2, RS 4R A0 i S B A 2R 4, H ek
WifE. 360 nm UV £F& B HREMECIE RS2, wIRIERS BT (FBUT). 365 nm Ay O rE A6 m]
R A%e. #E3im. Be%55FT. UVB HEEEIE ), KRR INE /2 0% B, Hied
TH UVB KE i SLEZ AT, RAE AL 2%REE Bt BRRE, 2 RMT EaR#El. UVB %
AN NAR B 2L BEVE ], BEAEBEAR N P B AR BT AN 442 2 D TR R, (BK 7l 2 8 4 4 e JEk G 28
FEOIE LML o BRAMRORARKT . MR KT K H 52 1 R ROE SR (A 2% 1 254 nm DL R ED6)
FEEAETE 300 nm BT AR BR8] UVC IR AR, AR ZEIE 12 S5, o & K 1)
AN IR . H OGS R B SR AR ) LT A SLAZ T AR . R SR AN N AR AR,
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Figure 2. The position of UV in electromagnetic spectrum and its penetration into skin at all levels [9]

2. BMETERMEOKIE T E R ESE R R KRS NRIR(9)

3.2. FIMNERIHERE

MAEMALE UVC B, i S5 s W R AL S 4 — R 51 DNA Jefer=¥), T2
CUIRARL B RMENE - JMESELTMN(TC(6-4) 7 A mRA I E L TT “RAONE, RAES7HIE
TC ZRMO8TE; BHik, TC EWAIEN UV FIBER G ANESRFR[10]. SN [ RE B RE 3 52 4 5 1
JAT T IRENER T RER AR, I A — RV EM A i X RN MRS SRR . B
JRAHRI A, FEA RS RE D Abeehs, H 2 SFEAMSET. H5h, lNEAR> T+
FEIERR T UV ARG WBOLE TS, AREEREPOKE R Ta MR 22E, FItEmRE
AR5 S-C BEWIRL RIAE, TG AR R A R T ARG [11]e B2, RN B IR IR B 10 0
AR BT A 5 AR 2 1

33. BIMEHEBNA

B 1801 S [E )2 5 B R B 1 RAMR A AL, TTJEIE— 2 ALK, UVC RN —EH A
NBERE R KA R BURTAEYY, JUHOR 253.7 nm $KAMER, B RAFIIHTEIERE: RN SEIGIE AT

A=
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VRN DNA/RNA XF 260 nm /e 45 (RN Wi Jy s F[12]; [RIINF, HRILAE 220 nm P44
SR, SEEG FIREIER] 222 nm 5 254 nm FASHPERSNL BA LTRSS RHRERE /), ERIREZR 222 nm
A 254 nm [13] (4 3).
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Figure 3. Absorption of ultraviolet rays by DNA/RNA and the comparison of disinfection performance between 222 nm UV
and 254 nm UV [12] [13]

3. DNA/RNA X5 BIIRYSTRN 222 nm/254 nm 559MNE S E S M REXTEE[12] [13]

G R AMRTE TR ARUVC) F R IR T30 7= 4E 254 nm (15840, ©&) 2 TR, KM
BT AR, T AR E R 254 nm EAME T 0T IRIE . RS E s, FrolE sy s
FETNBGAT 78 R B RE N A REMEH ;X —BREE O HLBR 1] T iZ B R B VEH . T A ERE
WAE 1 pum PAF, TS 0 AL S A B AR AL T 10 pme25 pm Z0A];  AATT7E SR RS S 2B AR Mt
i R TR AR5 05 AR R Il K R AR [14]. 2018 4, SEEEHME LT K% David J Brenner #H(3Z/E

(Nature) AR E, 200 nm~230 nm 2 [A] {76 5K A2 & —Fh 22 4w UiH 8 - B[ 15]. R & &
HL P o 72 R L A S (K e SR AT 3595 222 nm AEZ> T 40402k, XM BLAE > T 504k B & 5464
254 nm AN [F S RERE 70, (B 22 5853 R RV A U Z AR IS SR BVEIRZ . R AR & R 22 4k
JR R 222 nm #1535 AMRAE N AR 12 0 TUZ WIS TC iR BIATE AN BZHZR, DRl A 2 0 Bt
PR T 5~20 um JE) “FER” 4=, BIFTIEMIABE, REFEAR, MASHMEZR DNA: 7£ 250
nm K LLR, & AT EIMEIRIBCRE FTF, 23 pm AP ZUKEE 250 nm AN 2,
BT 200 nm PREAMERIFIFE IR, (R 0.3 um; UL, 7ERIEEM R Az 2 7T, TR IME S

CRURT RS, X NI A RO R A ZRIKTETRZ REBE IR 222 nm K IR R AN, Kt
IREE TR T 88 LR (K] 4) HAR AR KZE[161248 K R IESE 222 nm UVC 8 5 A2 512 IR A 454
BRSNS SR FIKIE K[ 171158 T T8 XPA BT R, X EEIER] 222 nm UVC JBYST 5 Bz kT
AN PE AT e g — SR AN SR RSP 5), T 253.7 nm RS S 43 AR R

2020 4, Brenner % AR FFCSZIRUFBI[18], 1.7 AT 1.2 mJ/em? [ 222 nm #E5> F R AME X Fas <,
P8 B N A TEEIR I #:(HCoV-229E Al HCoV-OC43 )48 5t il BE 1A F| 99.9% KR %% FFE/E 2 mJ/em® 222 nm
AN RIR I B8 T A RS 95% LA BT F Y HINT Jit/&. 7E David J. Brenner 4% 1490 T, BHe LK
ST TN A HT CA RS, 8 58 A T DATE A 35 AR B2 JER R 1% 100 T 2R B8 MRS A 41 B (i R 480 Pt bk 4
CHEERE): SR OHEIREATCC 6538) T AR T a2 17 1A 47 1 35 VAN A ot o B4 DA et 7
TR RE[19]. EIPRAINK 222 nm UVC & KBEE 22 & R{ELN 24 ml/em?s HASH K SEIGUEH
222 nm UVC 4 HA&H 500 mI/em? /2 % 4 [ (22 4 BRME A 20 7% A1) [20].
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Figure 4. Diagram of keratoderma and pre-corneal tear film that cannot be penetrated by Far-UVC [15]
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Figure 5. Changes in the skin of three groups of mice after ultraviolet radiation [16]
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4. BEESRE

Bt A R G (A A A BRAL AR A B, 8 T THI I P A 0 22 A P T 34 A 3L 50 R R0 o i
SRR [E] A M e o R R U T 34 ARARA PR #648, 2009 4F HINT KiK. 2014 £ 57 H . 2016
EFERIEES, IR R EEE R Z RS, 2003 fEAE A& SARS. 2012 £ H 4R REY 25 A5
MERS. 2019 FHiaE COVID-19. M, Bl miRim d55] K& M 2 R KRB RE , BRI RFF ) A5
FBOR, MrRSERANE: S RATH, SRR AR TEARK, R5IE4 PRk H I A
B ER B MR AT, AEXE T IREEE F AR VI 4% B R %, B R G A R AR R A B0 AR T8
AR, “THEGERSENLFHE” , EALTASEEHE RS, mBHEERETE, ARt
IRFEREAL AR S p (0 FEAE 21

TR BRI /N, ARG vl BH B GSs BII F s  D BO AR N, IR T
FMBEIRAT s IRERRCK B A, RIEEZ AN L. MR A AR B K. MR
FHAME N — MR R R %, BARERREE, . (EAmA. LR, TRENRS: 5
WATEFARLL, SRR BRI T XK T SRR IE /75 222 nm #4507 UVC AR IH T HR AT 528
IHUSEAFAENY, AEBAAESN 254 nm FLHMEHFHRA, HTHER ZHEENT. Hif, BENAEEZX
AVHEAT T RS S AR, SR T B B R B B AL R0 2 A PR AS HER IR 7 IR AN AL, [
A 2B T 1) 8 8 AR 81 P b 7 A A T VI 190 B AR A e o
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