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/INRLSRANRH 2 B D B 20 B D IR & SEBR A~ D3 F (B D AR SE

WHoEsr s B AR BRUNRZERFR L RUMERN T T2 s ez

MEEE

INBUBERBERS o A 7 AT U 72/ NSRS R B Ol & LT, SN A A A —
R (UV-LED) % & 7§ 2K HEEE 2 i LT b, REEL, EEHECORH
BRI, BRI IERY (FIF AL 21 7 50 4FLE) CTHIAFRBR A BLA L7z, BREWL
PR &I 30L/min & L. J/KZ E$% UV-LED 3 (28K LALER4 % 508 LT, &R
OB AR 2 [FERK U, KRIGHE., KIGEEE, —WME, 56w 0L %
R, TNETOFKEE LT (0=10), KIHHEITFAKD 60% Tt S4172—74 . UV-LED
ALK CIEERE CRIGE AR CTh o7, F7o, RKIGEFHZIFAKD 100%0 5 S
~—77. UV-LED LK TOMHERIL 50%IIE T L, M & ok 2CFU/100mL & &
23> 72, UV-LED ALBEEIZ X 2 RIEbEIE, —MME TRk 2.8log, TEBAEME TR
2.2log T o7z, UV-LED AEL/KIL, /KEKEEEDOED 5 KIGEEH (100mL FIZARR
). —MAEE (ImL #92 100CFU LA F) B X OVKEEHEERTEHEE & L ORS
B BME O E B M (ImL #7112 2000CFU LA F) DA T Zfkk: LTz Lz, &
WFZEIC L v, AR AERE AT & LT UV-LED {8 235l % mfREME R S -,

A. FFEER

BRI DLV Z T2 9 2 TMHFRI R0, /INRBA KRG s O B Ao &
L C, FsxBi i U H s ED o ITREt STV n 2 E3F b s, RS, HEAl
(RHEHEFFET N U U AER) OfFECYE S CORERFE DN EIMOEROAEHIZR > TN D
1F0>, HEOIZBWICHESUR A R SERDBD RO THEET D, T7habb, BERLLTWD
HE AW TR N2 K LB iR 0D = — R U b L TR WEREDY B 5.

AR TIL, BADHIVUEAFRET, JEHNZ LT L9, HERFEEDHIRIE S T, KD
RLIZ BN — YR U 2 W SRR AT B L. EN O/ NG HE R |2 S5/ R
ZHAHT 5 HENE L BRE A RET L T D, BRI, ML KR CA LT~ v RIS AT RER SR
IS H A A — K (UV-LED) 23/ Nt COFHIZE LT vb &35 %, UV-LED /KALPREE
O/ ~OWAZIEEH 95, £z, EEROKOPE R CHEMMZREERBREITH 2 &
T, GEERICPE O VEREIR oA 7 U AE R &, FREICRAI R R e 55 2 L 2 HIEY,
WA E TIZ, 180 Z & (Point-of Use, POU) P& Z & (Point-of-Entry, POE) DMLEZAEE L |
JIE L ALFE B 20 /min, 10L/min O3EE %2 AW CEFERBR AT o 72 D2, ZORREEZEE 2. RE
FE AP B 30L/min CEEEHURO SRR A BAE L7, MR 2 RYIIcE=4 1 > 77
5 LT, ERAMRERE O/ I~ O AT L FREEZ A S NS D Z & EAZED ARy &9
Do

B. #r3EHE

1. AR O

RS E LT, EWNIEFTOEDKEH I & Lz, Yikiakid, BERE O KE 5%
KEFA) & U THERTARTHERE LTEn, A 2B E 2 5 KED B kGTE
BRI 2020 FFICRRAIEH 22 T2 b D TH Y | f7KARIL21 F 50 4 ThoD (2017 FHitie 7
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U2 7)), FAKITIUR OFRA TH S, EiFkBR Tld, EEICERICHHR SNk 7 ot
A DK Z 43I U THEBRIEE 8K 7o —8 Lin, B, FKITAREDONR 28I E
£ UV-LED & (28K LTz,

ABRIE 2020 4 8 AR LBAA L, Bt 2B (@f) OB THRK L7z, #EHEL UV-LED
LEE O TR L, £72. UV-LED %84T L72IREE T UV-LED 3 2@l L7 EHC >\ T
HEAK USHTICHE L7, 72725 L. 2021 4R 1 HIZKIFUK EAME T & 72> TR, fERA~Dfik
FK B EE L CGRERZ I LT D (2021 4 3 HREIE) .

2. HEEOBE

VBB CRIH ATRE 7R UV-LED 2EE Offf & L CL % EHULER T & S0L/min O K% H 3 (H
FEESHAF) 2380E LT, 7272 L, BRI JFUKTEEOHFI A 5. 30L/min % 3% Ei & & L CIEE
AR 20 U 7o, i EER IR R P D L3 ol 3 A AN R S, EAKENERO B
FHE D R EDRK EHEE ST, BURHROK OAREE A 30L/min [ZFEE L, LEAMER L T
MHEK LT,

3. RBRIESE 1k

(1) 202048 HAR XV FEBRA LG L7z, L — 7 & 280nm DK HFEEEA UV-LED Z#%
# L7 K THFEIEE & ERSEDT 350mA (LED /Xo7r—UH7=0) THRIT L. LIRS
TOEKRE (LLTFEER) 2RV T 2021 46 1 H £ THATIRREZHERF LT-,

(2) #EEOLHFEIL 30L/min T—E & Lz, 7272 LBEUKEOIK T HEESEIC X 5 %N
JEK & HEE SN A REIR T OB b0, /K OEE 30L/min (T L, EO%R
EETER L ThHBEK LT,

(3) UV-LED #%&{&Hd( (F/K) . UV-LED AT CHEE A U727k (LK) . UV-LED YHAT T2
&2l L72 K GHERRED @ 3 SOk BK L, BRI~ ERENE O Bk ik 24
LA 1SR I A & B8k ClIE L7, ok B, KIBE & RIGEREE 100mL, —
AAREG 1% S0mL, e AL ImL & L7z,

K 1. WEWREHEE ERE5TE

THH K HIE 1
KIGEE 100mL A7 L« 5 ¢ A7 15, m-coliblue 55#h, 37°C T84

au=—%FH TR0 an =—F K L ER
KIGERE  100mL A7 LY« 5 ¢ A7, m-coliblue 55Hll, 37°CT—MEEG#E%IC
au=—%FHE R~IRED 2 v =—% KIGE LSO KIGE#RE
EHIE, F RO m =—EAE KIGHEEE L EFR
—MiE  SOmL AT LT g AT YK Merck 7 7 VESHE (TCC isIN) —fi%
A, 37°CT—MEEsE D% IZIRAD 2 1 =— % 51
EJE R #% ImL R2A FEREEH, 25°CT 7 HMESRZICHA RGO am =—% 5k
e

& DN
\_H

BB

(4) PAEHLISNOLL T ONKEHEBIZOWT, SRk 72135 = CHlE LT,
VR, (R, WEEE, Bk, ~ L, KR, pH, EBRUSESR,
TR AR YA Y R (220-400nm)

4. i ~ORLE
% L7
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C. EHERUD. B

1. JFAkKE

F 202, —fRMZKETEH OZEEZ 7~ (2020 458 H~2021 41 A, n=10), F£7=. =D
fil. J%k@ SR (280nm) BB O FIIEIL 98.9% Th o7z, W - (A OREE (IHIC
3, 3.0%) ZRLZOIX 10 H 20 HOEKEE TH 503, Yikalblo s sim=s
(280nm) 1% 98.6% TH V), YEAMBUIED NI Z LIT 1T £ OFEFAR T 1354 LR

ST,

2% 2 génmuit%ﬁﬁ7k®7 B&T@erlﬂ
(2020 A 8 H~2021 /£ 1 H. n=10, fx/K)

EIE B 02-3.1

B & 0.7 - 3.0

T mg/L 31.0 - 37.0

Bk mg/L 0.01-0.14
~LH mg/L 0.005 A

IR (BRAKIR) °C 8.9 -20.0
pH — 73-78
ERUREF mS/m 89-115
AMRZIEE (280nm) % 98.6 - 99.3

2. UV-LED fLENZ X A58 s o284t

JFUK. UV-LED kT CHE[E Z-5@i# L7=7Kk (UV-LED 4LFE/K) . UV-LED VM7 CHE % 18 L7-
K CeHBEEREL ORAIREE 21X 2 1T T,

JFARIZOWT, K10 [EID 9 S 6 BITRIGE A Lz, 12 H225 1 HIZFUKF O KGEH
AR ANEE U, F 72 KRIGEREE S RIREIC O <IRRETHER L7 2 L n | REINZEE (KR
B - AKIBEOK FIZ L DAEDIEEOIK T, BAEBMOIRENK F72 ) 2RIz, FKFO
— A b [FER OB 27~ L7e—T7, ERAREME OREZ(LICFEIHII Ao o7, R
AKIZDOWT, AKIEKEFEEDED 25 KIGE OFEME (100mL FIZAMEHTHH Z &) BLOYKE
KEE M B EH H ORI R AR ME OEE BEE (2000CFU/mL LAT) & Z4LE VoS
BZHERIE L=, T 7eb b, RUFROIFKIIBAE 2 EH 2 2 OB S F RO II AR E T

D VHEUEE SR 2 ST,

Fo, K250, WENOMAYIEA TH, UV-LED {E4T CTHEE N A #/K U 76 RaEH LR
KENZIEFREOWMAEDIEEZ /R LT, £-> T, UV-LED sUT#E (LEEK) THONTZEEK
T, EEANS~OWEEIZL D O TIERL SIMUZ LD NELOIRETH D Z & BELHT
vz,
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a) KIme b) KIGE#E

—e—[FK 1500 - —e—[FJK
35 4 —o—UV-LEDRIT ~o—UV-LEDm KT
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3 S
Z S 600
S ]
5 w)
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c) — KA d) TER RIS
——[FK
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2. JFUK, UV-LED ZLEK (UV-LED #kT) . xfREECEF (UV-LED 8XT) ORI

a) KE (CFU/100mL), b) KA ERE (CFU/100mL),
o)l (CFU/mL), dyfé @izl (CFU/mL)

2 DY |, UV-LED 2K TIEOT I OMAEYE H b IRESAEITET Lz, KGEIE UV-
LED #LER/K D4 T T 100mL "FICARH & 7o 77, /K E UV-LED ALK Of AR H> 5 AL
HIC LA RNEERER TS L, 2 E CITBR SRR E LT, KIGEIE 1.5log LLE (4L
FR RO T A TR ) . KIEEREE 3.2log Bl E (USRI DEETEF) . —
WHIEE X 2.8log, TERSEMEIT 2.2log & 72~ 7o, REATEALRZGURANRT 720, 31Z

— AT & D68 SR T DY 2 b A e g,

e e

‘ —e—[F/K —0—UV-LEDET —o—UV-LEDiﬁﬂ| \-o—ﬁ%k —0—UV-LED® T —o—UV-LED:HKT
10000
100
10 1000
1
100
0.1
0.01 10

CFU/mL
CFU/mL

0.001 ! T T T T T T T T — 1 e —
R - R T IO L . R 2 - TR )
V V V Y VS LR TN S-S SR S, S A SR\
RPN RS o o o o b b P
PO C I G M P S B A I MR M
+ ¥ L A R P R

3. & TN L —iiiE (), idssiiE () O&mL
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WEAEFE (23R L7= UV-LED 2E@E (RUFRHE & 2L/min 38 1 OY 10L/min O ) O EZEABRICE
W, TEBSESME O RIHERILH & 2L/min O%EE ThoK 1.5log F2E () 0.77log, n=21),
it 10L/min O THeK 3.0log B2 (O 1.8log, n=17) T -7 D2, SAFEMITHER L%k
& (GLPRjRE 30L/min) 12 K DIERAFEME DO NEF 2.2log IZVEFEEEOFN L &S LT
B, SHOREKE & T — X O E R T, Hat e EREER 2R A 2 5l CTh 5,

E. i
(LT DRI DRI K G itia% & x5 2 IR & 520 L 7=, ABFFEIC L0 S on-F72
ftama LA IR T,

(1) JFUKTIX, BOEHI7Z20 B RIGHE O A-CRE B e M 23 KB K-S BE B AR (BT
FEfE & LC2000CFU/ML) Z#EiET D580 -2 2 Lovh, WRHICITHEZ ET D
ZEDRE T,

(2) ALERE E30L/minOUV-LEDZE[E (2 K 2 WK Tl FUKIZHEASTRAEYTEE (REGHE.
KIGHRE, — W, PERAFERME) ORER LORHEIME T L, FHIKIBEIZOWT
VBRI 28 U TR &2k LT,

(3) AMFZETEH L72UV-LEDZE[E IZ L ARG LHIT, 2 E TORKEE LT, KBEIX
1.5loglh |, KREGEHEI3 2loghh b, —fXHHEE1T2.8log, TERAEMIFIT2.2log TH o7z,

(4) UV-LEDALEEKIT, /KIEKEFEUED E D D KIGHEE (100mLFIZ A M) | — sk

(ImLHIZ100CFULL ) 36 L OVKEE PR R EH H & U OR SIVZIE B AR EME D
e BEE (ImLHIZ2000CFULL ) D4 T Zfkeericimsz Lz,

ARFZEC L0, IS EIUKY ZAT LDOE DL LT, EEBBCUV-LEDAZE L T 5
HEEE 2T AT 2 /eSS R SN Tz, AkiE. 51Xt X FEAERBR 2 ke L, FrCEILE %
TARDBED D VFERIC D57 — 2 OEfE BIET, Flo B OEENOIGHESE R L,
FEE T X D AERVERE S L D ATRENE A RS S EHl T D,

BEICRR
1) /NREAE T, B EAM, SBEUKAERHEA & U COIEHETRE LTI A 4 — R
(UV-LED) #&& DAL /KEREES25E, Vol.43, No.4, 119-126, 2020.
2) /NREAGE T BRICAEEEEAE BB A A B A T INBIBOKIERS A T A DL EME R Y
ZEVEMERIZ BT 2 A HIFZE (H29-fEfG-—H%-004) | 3 EAfF ST 3, 2020.

F. HFHR
1. R (EFTX)
O/NjE AT, 5 B BB & U COIEHAE LS4 A A — 1
(UV-LED) #EDIGE. KEEEF2EE, Vol 43, No.4, 119-126, 2020.
https://doi.org/10.2965/jswe.43.119
* Majid Keshavarzfathy, Yamato Hosoi, Kumiko Oguma, Fariborz Taghipour. Experimental and

computational evaluation of a flow-through UV-LED reactor for MS2 and adenovirus inactivation.
Chemical Engineering Journal, 127058, 2020. https://doi.org/10.1016/j.cej.2020.127058

2. ERRK

O/NEASE T, B E, (LM 286984 A 4 — K (UV-LED) /KiHE2E O FGE.
%23 B HAKBESEY VR T A, T4 2, 20209.10.

« NREUCE T, VREESN LED I X A /KDWFE. GaN =2 Y — 37 L 2020 4EEET S 2 WG i
EE, AU T4, 2020.12.17 (RA5EE)
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- NREAE T TRERSL LED 2 X 2R EISH OfsciEhm. =\ R 7 7 4 MiEat I
—, AT A 20201217 (FRFEHEE)

- INRBASE T SEANIR AR LT KB BAR O H B &ofRIREE. 5 9 [IBRREME A 4 X =
VURTVU L, AU TA v, 202093 (ARG

+ Kumiko Oguma, UV disinfection the achievements and prospects for the future, International UV
Association Workshop, 4> 71 >/, 2021.2.18. (FFFFH)

- VEPEACHE, /NBATE T BRI L D5, IR, 4854 LED 4 MV 7o KRGy e S i /K AL P
DFFEAGR & EINBIT 2 2TV A7, 55 55 M B AVKBREE P2 A0 T A 2, 2021.3.12
< INREATE T, PENEACHE. SRANR LR O LD KD 2- A F A VRN A — VR
B9~ % FAERORRET. 28 55 [l AAVKERBE RS, A2 T4 2021.3.12

G. HBPFTEHEDEBERIL
L
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