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Inactivation of Influenza A Virus on Solid Surfaces by
Ulirasonic Fogging with pH-Conirolled Sodium
Hypochlorite Solutions

Satoshi FUKUZAKI'*, Mikio NAKAYAMA?, and Hiromi URANO'

! Industrial Technelogy Center of Okavama Prefectire, 5301 Haga, Kita-ku, Okavama 701-1296, Japai
2 Biomedical Seience Association, NPO Corparation, 1-.28-3 Takadanobaba, Shingukn-tu, Tokyo 169-0075, Japan

The virucidal efficacy of ultrasonic fogging with pH-controlled sodium hypochlorite (NaOCE solutions was
studied against influenza A (BIN1) virus (Flu V) in a wet or pseudo-dry state. The NaQCt solutions of pH 6
and 10 containing free available chlorine (FAC) of 50 to 1,000 mg// were fogged at a rate of 2 ml/min, and
very fine fog droplets with a median diameter of 4.7 x m were discharged from the fogger at a flow rate of
005 m®/min. When the NaQCI solution of pH 10 was fogged, relatively small variations in FAC concentration
and pH of the droplets were observed compared with variations at pI 6. For Flu V in large droplets on a
petri dish, the relative logarithmic reduction of virus infectivity depended on the FAC concentration in the
fogged droplets and treatment time, and the fogging treatment of 64 mg - min/m? at pH 6 and of 122 mg *
min/m? at pH 10 was required to achieve more than 3-log reductions. For pseudo-dry Fiu V on nonwoven
rayon fabric, direct contact with the fogged droplets of NaOC! solutions of pHs 6 and 10 resulted in more
than a 5-log reduction of virus infectivity within 10 min, corresponding to the fogging treatment of 1.2 to 2.4

mg - min/m°. These results indicate that fogging treatment with NaQC! is effective in inactivating Flu V

attached to solid surfaces, particularly dried surfaces.

(Accepted 4 September 2012)
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WA, AN yFT 4 VA (Flu V) 2L 5
FEDS, WY LEETHRT LTwb, Flu Vid, HRk
®OFEICEY A B CEOIHEHECTTOHNL, 2055,
A#Flu Vid, BRFTCEGERESLLTEORE L
hBEZEMMCDEEL Y AV AREETH L, HliA
VINEVHEBLUBREREEAS oMW,
L AR FuVICEABEETHE,

Flu V & 3 7 g g, Mg Bl ch b
EENTWAY, BREEOWEEIREINLTY
LES L —i e TR E LT, v A2 OB TR
W, ) AN EOBEFR R ALEAAT LN TN DD,
FHOSWAMEE L EERT (Eat) 2Rl L%
P2 LT ISR T BRI H 2 %, s, AAE
EET A BB OERNIC BT, BEORLBRIENSE
F 570, BEHREICHELETS Flu V2 Zeh otk

AL AT OREPEH & ko Twnid, EfE
EOWEHEE, REHNOBBLEAIL oL LFWTH
L0, BEHCHEBHIEOREICS - TR, AE~D
R, ®E K BELCOBRCLAFELOBENER
& ERICHERTABRPEEA~OER L ERT L
EhRb b,

oEtE (pH 5.0~65) 2 pl #8E S L7 IR IR SRR -
b (NaQCl) KB, ReWBEASLY P LE
RTHEHBAITH Y, AORERHEZRNT S &%<
vl BEE RS (Free available chlorine: FAC) i
ETHEAMOBCREMREELZEATELT, KA
W, BEMER LU TV MR PRE LR (2~
4mg FAC/{} @ NaOCI AREE + BEEIEE AT X
Vi BT LOEET L 2 8T, BMRIER &AL
LITESE T L Escherichia coli TEIRINICEET
&Lz k, FLCRESFEIEOMEN TR ERRT
OIEMFER R EIREER (HOC) oBEIikfFETs2 L
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B L7, Park &%, HIRREEE (180200
mg FAC/D) OWEBERRALFRBHETLILIZLY,
EEEG Lo/ oo A VARG L TEL I L EHEL
TWwh, ZiLhOEOGELME T, B Lo
B 7 A A 23w d KA LA IREE TR
FHRR T OB T & s 2 TRl 8 IR R T
HhH, TIT, Flu VICH$ 2 EBA % NaOC KT
OEMILGF % ST 570100, RACERL
FoREES X ORI E T AR B L TR
3R A BRE 2 LEYH b

AFFECIE, SEECMRIRAES X ORERIE & LT EME
FEICIEAET A Flu VISR LT, §5REL LUu7
Rl ) L NaOCH KB # v T L L
7ok EORERE L RE L, OB ERLET
AT, —EORBACEWTEE S 2 NaOCl K
HOFACMA R Ok 54, pH & FACREOZE(L
ZEEL, Flu VORGSR RITTH LT O
FEH S TO FACRE L GBI 0 BRI L 72
Z 2T, NaOCl REEOF LML, pH iZhdhdb b
F, SRR LA BARTICHERET S Flu V OREL
CABTHEL I EERT .

= B F &

1. AL EE

A4 I NI YyHY LA (Flu V) Afthiba/2/09
(PAdmHINI) #Hwv/z (-80CH#HMRA). Flu VOB
BT, A R HFEME (Madin-Darby canine kidney
cell: MDCK #l8) # & tedifiissEmw (MEM 35H 0 H
REEE) AV, 37T TR L, JORE
WA Bk (1500%g 30min) LD T4 NA%
G FEAEILL, 25120 kB ELER (76000
Xg 60min) A, YA NAEFEGRLLERFEZ.
S OELEES 5ml 010 mM 1 > BRI A B A K
(Phosphate-buffered saline : PBS) (2% L 7%, 20
~50% 3 u SR A RLEE (76000%g, 60 min) 12X
B NABEEENR L. By A v AR
BHImBEIL, S5mloPBSZRMLTCERD LI
WANENET DIREE 2R DB L BHNIv A A
ES 5ml O PBS ICHBH LT 4 v AR E L
LUF o AEACSEERR AR Lz,

2. TN ABEMDERIE

& A N ZJEGAT ik, MDCK A~ Bt CaFi L 720
F, MDCK#RE 6 /X7 L —r@%F 7 = A (30 mm
d X 6) AT, 10%7 VIERME (Fetal calf serum;
FCSy w5t MEM B 3ml 2 HWwT37C, 5% CO,
A VFan—F—T3 HRmERLL Bk 10%

H A b B P B Rk

FCS& A MEMEHZF Y~y P TRIERE, ERT
Lo N BB AR L 72 MDCK Sl k18720 & = b
MDCK #ila %, 3mio MEM BHT 2 RIS L. &
12, A VAEOI0ERFRT (34 / /W) =
L, CORFBFHEOIml 2 &7 VIZERL, 1IEME
BLTYANA%Z MDCK il 8472, 1KHO
HES 07T%EX, 1% DEAEFXA 7, 1ug/
ml 8 YR AT MEM 3% MDCK g Lic &
B, EEMFERALE 6 /7L rxRiRlL, 34T
T 5% COpA v & 2 ¥ — P T4RG I BE 2 L 720
Bl THe, &9 =2 VOEERE EW10%R A & 23N
LT MDCE Ml % [ b L7z Wiz, K MEM Hil
RHOEE, AF L= Rl i Tz, 2T, 7
A WAL 72 MDCK #ifgid 2 - L > 7 b — 128 8
Y, BN (59 vy 2) PEEENS, HHFR
FI3 2 BB TS v 2 8 ERHREELOT AN
Bl (E¥E) FEW L7 (Plaque-forming unit:
PEU).

3. BElc kB TELIEE
3.1 NaOC| AGE RO

WEEFEMF LY A (6% FACEHR) O
(Lot DWEF2416 © FIGH03E T 268 2B e LTHY
A 7 AR T FACBE#50~-1200 me/l &b L9
WAL HOBXUNaOHZHWTpH 6B &
IO L2 FACIREIX DPD REZTHWTHE
L7t

3.2 FEH

NaQCl A& O #Abix, WREOBE BRI OHE
%2 (CSPIOL Y —V—74) 2w, HhEolE
FWARBF O HARE B H324 MHz, FLEEE20 ml/
min, ZRAEIZ0.05 m®/min \23RE L.

BRI % o 72 NaOCLKIBHE D FACIRIE X, H AR
BO LI, EHSHORMARE S0 IR LRE
(Cleac) CTHF Ui 2ok L FACRES0 me/l 12
L7z NaOCI AR 2 REBRDZAL &M T 1 oHL
LTRME LTHE LAz & &, FAC O&El iR
ETLHE, MERKORMEEDLL-VOFACRER
20 mg FAC/m*E % 4,

3.3 FluV [EREFREOMEER

EEBA S LT, EAMEADR) LF LY (PE)
MY y—1 (80mm ¢) BLFL—3I FRBOFEA
(60 mm % 60 mm ; HHEEI2~18 pm) @ 2R Hw
720 Flu V OBARICIE, SIENSEGESE R OMREER
(7—r¥ay b i@Fr—trar) 28y, 02ml®
Flu Vili# PE ¥ % — LB L UL — 8 AT I RS
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PE ¥ % — L, 74 VATEOBEETLAE £ 230
AR L TwAIREERET A AN THEA L. -
3 AHATIE, ERLCE ORD & T B T & T
D Flu VOGRS E24S, FHARE Flu
V R AEE S TR EM (R S22 BmMT
Bl L720 Flu VENZFSETM#AE, PEYv—L
P BWTH D o7 Flu VS Y v — LB LR
Filk, A5 E T 4T OB TE0N MRS L.

3.4 NE(LHEER

NaQCl AR OEHFHFILIC L 2 Flu VANEIRIE
X, BeEF Ay b (1,300x820X570 mm) AT
fTote ¥, BBREEEY v Uh v PO

ICERE L, BUMHIRT ORROBN TR L7z RIS,

Flu V2 #8870 v — L IR, Sbid
WO E EHEENTANE (BEEEOP LK
400 mm, =EX320mm) WKiEE, B{LEELRGL T,
LR RIE, 5 ~304 & Lz, BbuHEBiL, &4
Xy Vi FOWEOT S AFIEH®, 77 sidERL
2o FREDMABEREE, 2%<7 P Y2 E5HT H00IM
Na,S, 05 3ml & ¥ v — L E AR I AN TER
bR % EIL L, F08H, ¥r— L F R
MEM 318 mt #MA, Flu V&V Lz, Ok

M, MEM 5% v LR IRRT 2 B L7,

ZFPHEOL ml 275 2L 5 4 N A ESEOW
T L7z

4. BERF O T

BALATELE R B4 D B T ORI O 720,
Flu V& v —LERUEMEIZTS T AF v 2N
{125x125x45 mm) @&, WEHFAHPORMMT %
LIPS H 2. —EO/RNER TOEREE T,
TR O EFIC L D VBT E LA, &
DFEBABIHE U TR FoREE (HE) L pH %
e L7z

— 7, Pk o FACRE (me/l) B LT,
WEARKOWEPIIERT L EFTFIMENE, £2T,
M ER 3 M & e B 3E T & % Aminophenyl
Fluorescein {APF ; 8 A 74 A )Y AT,
T VP ERE L7 BT & S 1 BUR S A T ER
wizo 0IM Y CERRREIR (pH74) ZHWTHE L]
yMAPFBE#E Iml 2 177 AFy 2 I ART
BE, bPICHEE SN T o RIERFEER &
APF QRS #1772, WE ORI #, 5iesteE
it (Hitachi F2000; B0 H 37 8467 £ W TEVADE
WO ICIEE (FhR K F490 nm ; BHHERESLS nm) &
BHE LT FACEBERER L. BHIcyy— It
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ELBRATOFACOBRAEE Skl
NaOQCl KRBT OMER FAC MBI T 2 B iigE L
TR O FACIBREOILE (BH%) r LTENL
p A

BHNRET-ORESAGL, bR SRR E
i (HELOS - KR; SYMPATEC) % B THBIE L.

BREIUER

1. S FONED S

Fig, 142, BEEELI 2 bEE S L/ NaOCL KB
M (pH 6, 50 mg/D) OBAMKLT ORFESTHER T H
1B F ORAROBE S0, REOMEEIT LTIER
SATIHSEY T E ABER L. BRES0GHTE (X
FA4T ) 1347 pm, Wy —ERE (SMD) &
40um TH Y, DHEOFHAR T 2MEE S hTn
fra ORI, MEFRIRETT O RE W E & Pk
OMBEIHELNLEE W2~7 pm) &L
LCwngth,

— BT, TRV ZERISE ) 10 1 m LU O RG Ze fAok
T, BEfEEmCAE L THOREEEZES S v &A%
BRI b TE Y, FI 4 SR RE CoOEBIRESE
BLIREE WA D, 72770, BALR T2y 213
YOS EEEAE L B, IR X
bOTKE L hbimd, WEEEMSFOEBEREL O
VI REP O CO, DEMRIREENS L FRENL,
FO7-, BE O FACERE L pHoE e L
<HURT A DEDH D,

2. BERBRECESpH EFACBEOZK
NaOCl AAHED pH # 6 B L UI0HE L, FACHE
& %50~1200 mg/l D THE L BRE L TBEEBEL

100 - 16
- 3 14
= gob - T
5 r J12 5
2 6ok 410 2
£ L N T
=t 3 1038 Z
2 doF Hos &
k=3 » = 7]
= B A =
£ 2k 104 §
g T 402 =
1] ¥ B a5 R MY G
060810 2 4 6 810 20 40

Particle size (1 m)

Fig.l. Particle distribution of fine droplets of NaOCl solution
of pH#B, generated by uitrasonic fogging. Droplets were
generated at a fogging rate of 20 ml/min and discharged at &
flow rate of (.05 m®/min, Symbols : O, cumulative distribution;
[, frequency distribution.
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Table 1. Variations in pH and FAC concentration of pH-controlled
NaOC! solutions before and after ultrasonic fogging.

Before fogging After logging FAC remaining

Initial P 206 Gmg/l)  pH . FAC (ma/l) (%)
60 525 47 310 590

186 58 252 135

495 65 895 181

1,160 72 242 209

100 460 82 550 120

210 87 540 257

535 91 188 3.1

1,070 94 342 320

Droplets were generated at a fogging rate of 20 mil/min and discharged
at a flow rate of 0.05 m */min.

WA T>72, Table 112, Flu VI v—LBLU°
A O EIBFNCENE L 2R R TOF LR T 0
pH & FACIBRE®OE T RT, HBL#hED FAC FRFE

(&, HH pH 6 T59~20.9%, pH10TI20~351%& 2 1,

BERBLIC X - T NaOCI KB PO FACREDFE
LLEALTWwAEZ Eibd o, FACRHERIX
NaOQCl AGER DO FAC JREEDEI I &IN5 5
MRENz, F/2 B UBRESOME FAC RETHE
L= %, pHIOO HAFACOBREENKE, o7
Zhid, pH 6 TREAMNICHELR HOC (pK,=753)
HFACRE®ITI%Z 5, BT oML 2T
WOIH LT, pHIOTIE997% DSk i K A A~
(OC17) & LT 7 i R R B I E T 5720
ThbHIENELZLNLLY,

pH DZELTE, ¥ pH 6 D4, FACEEH200
mg/ BUF TRk pH i AME]R, 500 mg/t BA B3
W% g Lze WH pHIOD MG, Wil FACRE
IBWwWTh pH A EA %5 LS, FACKBREDR
FEMENEE pH BRI RS oie TOLILRE
Bid, & pH B 5 RIEEEROEE (acid) L LTO
Hded & O pH BRGIE, 4 b ICHAIR T~ CO,
OB L OBEOBNI LTI s bnlELLHR
;&-)3‘9)0

3. NaOCIKERERWEBNEL
3.1 Yv— L EOEEIAFluY

FEFERE L 7-ifigH ICHFAEY 5 Flu V2 AREET 5
Z2WiE, BAURAIRL T P O KR S BT AN TS
BAR - LU CFlu VIZIERT A LEN H 5, £IT,
NaQCl AR D FAC 8 %200, 500, 1000 mg/! & HLEK
MR IR E L Cl b B 21T o 120

Table 212, iR Flu VI3 LT NaOCl KB WD
BN T % 5 ~300 MEFE LI DT A VAR
Pefli zRT o BALERET HHOFRLH S v — L OWHY
A b A ERAE 12682 log | o PFUAI ml Th o 7zo #H
K5 ~305MELLAE &, v AN ABEMONE

EENTE-FT e

Table 2, Inactivation of influenza A (HINI) virus existing in large
droplets on a petri dish by ultrasonic fogging with pH-controlled
NaQC] solutions.

FAC conc. Virus titer {log,, PFU/Q.1ml)

Solution pH

(mg/l)  Smin 10min  20min  39min
Distilled water 6 - 649 646 G.i1 6.00
NaOCI soin. 6 200 6.38 6.17 5.65 5.23

500 569 489 308 <1

1000 300 <1 <1 <1

10 200 643 628 483 300
506 554 506 3.04 100

1,000 408 230 <1 < 1

Initial virus titer was 6.82 log , , PFU/G.1ml
For fogging conditions, see the legend for Table 1.

WAMEIL0.33~0.820 5 JH THERT AT L Tl F il
Bz, INHLOHELY, FRAMFERICBITLa2 b
ok i, _

pH 6 ® NaOCl R IBHRAFBILOKE, 200 mg/l TH
W% TR B T h w7 A U A RGO 3 SR A
R (077) Td o725 500me/! TRHEEFEAY Y
4N AR O Bl AHER s N, 05®BICiEY 4
WA BRI S N o fze B BIZ, 1,000 mg/!
TR0 B OMBET Y 4 L ARRGAE AR & 22 o 72,
pH100 NaOCl KB N FL 0 BE, 200, 500 mg/!
TOMMTIE, pH 6 0BRSS L Rz LT
A A VA RGO R DS S 1. 1,000 me/! T,
pH 6 X 0 & RiEALRT R L, 2050 MOEE T A
N ARSBIIRI S NGR {ole ZDEHIE, WHR
D Flu Va3 5 AR R, FACBRIEOMEE
B L ONC LB FTICARE LT /e,

PLbEoiEe iz, Flu VOBERIELICBT A
NaOCIK B OpHO B ExFM T 120D, -
- LACERE U720 T O BALMEIR T @ FAC RIF
(Table 1) THEHTLILENH L. 2T, HEEKH
DIPALEEH 2 0 OFNEFACIEBIE (Cope) & OIRBFR
(T) DBREEEE (Copc) %P3 E LT Table 2@
% A b A RGO % AT L7z

102,‘10 (I/]o) = - k CFACT (1)

T, TR AROB RN TIZBiT 50 4
N A BB, & NaOCl AT O FALAL IR T8
B A NV ASEYAE, kRN LR ERTH B,

Fig. 212, CppcT % BIELE 4 5 7 o b A BRHYAT O %
WP EE AT (BRMEi<1loF—7 B, O#
pH 6 DG, 7 A A ARBRRE—EOHETHALT
Bh, (D)ROB—REISCTE S TR 20 B4 it
WAE LN, HROERTE, BRRATHEEHNT
(X E2HEECTHEONTEETHLE, IOFITTD
fE&5 0, E4HIZ00468 (mg - min /m3} " tEEBSh
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Fig.2. Inactivation of influenza A (HINL} virus existing in farge
droplets on a PE petri dish by ultrasonic fogging with NaOCi
solutions of pH6 (A) and 10 (B) as a function of CpacT. For
fogzing conditions, see the legend for Fig. 1.

Fro —5, WU pHIODBEA S RARIS, 7 A4 b 2B
R — RIS IV — 5 OFE Clb T 2z R L
Pro MU NCEEEE BT REBE SELHE £
#1320.0246 (mg * min /m®) ' EEMENS, ZOED
2, W pH 6 @ NaQCI KIER & Fvwiud, pHIOL
LTI METFlu VARG T A E05TES
Zrith b, Fig 208%E05, WHRKO Flu Vil
LT99.9%LL L (> 3log, o) @7 A ARG DR
BRERT A O, CoacT & LT pH 6 TH64
mg - min /m*®, pHIOT122 mg » min /m® O FLALH
PUETH L LAR SN,

3.2 THMARICE LR Flu V

ERDEEMRIRIE A B E T A 2 ORI S LT, g
TR E L MBOASERIFTEL LI VA&
v, A4V ABREMOREC B 2 2 R Lz,
Table 312, AT CREEFELZ Flu VE4TOK
SRR 60 R Lz 80w 4 W ARGl %
{b#FRd, Higd: LT, PE ¥ v — LI Flu VilUvE R
EEE L I R L CIRE IS LR ORLTH
bho PE V¥ — L OME, BEMRGRICHED & 1 L A RS
flio BHRRERRE {, OFRICHMRBE Lo/
i, BRI X AAERIC L B b odr, EEICL HEIR
BOETICE250OPRHAFTTERVA, WFIILT
bHEBRFMACBEL T, —k, T#mO5G,
% 4 o A B O B A 1305 T040, 600 T
087 BBTH o 1z LizWo T, BILRIRILIERICH
WBETOREREHE (47C) 2607 HEAI TR,
Table 3. Effect of storage time on the virus titer of influenza A

{H1N1) virus existing on carrier surfaces at 4 T.

Virus titer {fog ;o PFU/0.1mi}

Carrier Dry/Wet

arnet e 0 min 30min 60min
PE petri dish Dry 5.78 317 <1
MNMenwoven ravon Wet 6.36 596 5,39
fabric (Pseudo-dry)
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AT 35 Flu V & Bz 4 v A8 s LTl A
TE 5 LR L 7z

Table 412, A4S Flu VIS LTpH 6 BL T
104 B8 L 72 NaOCI K (50, 200, 500 mg FAC/)
OEALMMBTF 2 10~305WEBLLEEOY A VA
A % 7T o BAUEBLEL L TR WIERAT O W
A WV A ERAE6.38 log o PFU/OL ml T#H o /2. Y
KAE10~305 sk L2z BE, v A v A RSl ox §
WAEIX118~213Th o7 ThODEHEY, £EE
Bt sar bu—bk Lz,

pH 6 3 L UF1010 5818 L 7250 mg/ @ NaOCL KB o
BALOBE, WTFRL10TEORE T A b A BRI
A E oz, BRI LA s, W FACEBE
3200, 500 mg FAC/l L BIBEOBHBEL, DT 100
BOBEE T 4 L AREM IR S hiidof. 22T
OBALMBESG T, pHIC X ARELAIROMELFE
HHIEPo .

IR pH 6 B X FL0W I L 74250 mg/! @ NaOCl &
BEOBEL TR, FACBREWE 4318 LU 55mg/!
LT s E D (Table 1), AARIZEIREL
A TOESAKOEMERESL D O FACKRER
(Crac) HEA012B L0 022mg FAC/m®&7%2%, 10
SEOMBETOREREEYZE2LL, PhED
CoacT & LTL2~24 mg * min/m°* O FILMIBT 7 A
2 GESAT5.21 Jog,, PEU/0L mt @ Flu V & iR
BT FoAE s Ei-o ok s, eI E TON
gecid, pH 6 &£ 100 NaOCIKiETE (50 me/l) 4@
FEFREEE LCHATE wiiLd Flu Voo
b A BB fli & 3095 BLN T56~58 log , o PFU/01 ml b
B RSB ENFTELI LRERLTWA Y, Bk
MERCLE, EERRhORMERD L) OEAEREILE
DO TNE N0, KBERRITE ORISR, L
AL, NaOCIKEHEOFHLHENR T3, BHEEIRD
Bl AR THY, Flu V AL I3k 5
BReCH N, BEERIYICIERE L Flu V & OBIMEE %
ZeTHIEN LT, BHURELTELLELLN

Table 4. Inactivation of influenza A {HIN1) virus existing on
nonwoven rayon fabric by ultrasonic fogging with pH-controlied
NaOCl solutions.

Solution bH FAC conc. Virus titer {{og,, PFU/0.1ml}
(mg/l} 10min ~ 20min 30min
Distilled water 6 - 521 469 425
NaOCl soln. 6 50 <1 < i <1
200 <1 <1 <1
500 <1 <1 <1
10 50 <1 <1 <1
200 <1 <1 <1
500 <1 <1 <1

Initial virus titer was 6.38 log |y PFU/0.ImL
For fogging conditions, see the legend for Table 1.
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4. T ILAICHT BFE{IER

Flu Vit, moRo— 7 3N b FE - BEEL
D AEERNA A W ATHE, LT, ABRFuYV
DL N —TRECE, ~vFLFr (HA), /
4532 —+ (NA), 41FryFxriar M2) @
SFHED & R HOERPH L, HA L PO EFE
O LEFEHRANOBEHFGTLHEREETHY, NA
WA E HAZWh ET@ &2l 2, Wi E
ERERETTH D, Flu V OB oBE, =R
U—7%o 4 LA RNA B UBEERSEORE, &b
12 HA %° NA OO L - TS 512,

JEFEERTH S HOCHE, MF Y A VAWK T S
5 RIEILETFTH L ERBRINT WD, HOCL I,
BRI G Thd o bhb, MEORER (V
YIRETERE) #EBL, MlRRoOBERERICEEY
5252 ETRET A7, HOC! DEEE AR 4 )
ALy —7EBWCHRETH D, HOCI DA
IEEBIZARTE LT AT Fla V AR LS £ U #ahpncE
BEhs Y PCREN X AT, REHEER
(HOCI/OCI™) 12k A % 4 MAOFIELIERIE, o4
ARNANDEBIIREATH L Z LML T,
B0V g L WARBOE-BETH S HAD
MEEEDH A\ I BREEREO NA BEAREE S v,
v A OV AR 5T ISR A 4
(OC17) (&, Sh PR s L Uy w37 EoafgfeH
ROz ST Flu Vo HA WCEE S5 LR
HEHERE (HA i) #HETs2 a8 Tas,

W pH 6 3 X U0 FRE L 72 NaOClI KB E
EEATHE Yy LVEERETOSEEpHIEA 4
47~72 (HOCL 681~99.9%) % X 182~94 (HOCI
13~17.6%) O#EHTER L7 (Table 1). EHFHOD
Flu VOB X AARELCH LTl el kg,
HpH 6 0P pHIOL D b1MFRE Do 7ze T,
HOCI @8 e RiEERICRRET 2 L 2L 6o
HOC! OfFFELEDE % KT 513 LOWELE TR
Thol. S5, EEUEEE Flu VIO LT, il
pH 6 B X UF100 NaOCl KB O BRI L Y, 1040
PHTHHB EOY A L AREAlioWEI % B 70 Lz,
ZiubmBmEEE, HOCIIEP D T OCU 4 Flu VO
FEACEELTCwAIERZRLTWE, pHAE
NaOCl KB D FALIIR X 5 Flu Vo 4 b Ak
MW, HOCIZ L 57 4 A RNA REFEOBE
75T OCI 12 & % HA WD kicBELTWwA
DT Wi E BbiLls,

PLEoiERy b, ERRECEAENICHET S Flu
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