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DT OFAKFMHO A2 — & &I, DPEOBAKENOBUREYE & LB ae
BT 2 A mERETRGIE. F—2NOE LEINBORR ARG, A%
FTG., WL G, A ¥ U+—F¥—GlEibtbAA, ELRZEE. BHKESE., BABRKHS
70 8 LA 5 TE 72, ISO/TC282 UKD HFIH) O EESMERGFTAZ — & & biT,
XV IRE /s #HENVLE L oo n 0, KR X — L HSEEE U, BB
7HIEE (MBR) OFEEMAEMCMELFEWE R EHAKFHATa Y ha— Ry L
725U AT WEOBREESCEIHE DR A H26EN DD TS, FidEKEEE v & —
bz, BAREWS., BARS Y UiHie, BARENEHS R E L b L, HEHE
DIRBIER LT — X NELED DL TETH D, - ICHEEL T, EKoENRRM
L OBRT D ELFEMEZIRD TV D,

MHRER COFAEKEZEIZON T, WHBIRFEMER EAEBEI & BICEELZRY  H
254E 0 B S AL BB T 0 FEAE K O 2R~ D Feasibility F 5212 11 &2 LT\ 5, 1hfl
TR KT RGROHELGE HHE L T, CRESTIC X » THIF L. SAimHiIC CHERERE R -
BREiTo COWAHHAKEFIHL T, BIEWERKEE L, ZOMESCIER 1250 Tk
RRBRAEITHo TS, £o, MR O FT/RKLEGZES L, 2DV 7 1L—
va AR TEAKFATOFEAFHAZBEL CWDATMTE bEELED, 5
BOBAEKRKOEENLIIHIIZITO TETH D,

H AR T O TAEERRS 7 4+ — T 5 C, HAKEMOEEZX S Z LR T, FE
BHERY: $AEE, #E KIST FEEMEE L OXRy NU—7RHR ERoTe, ZoOx
v NU— 7 B FAEKNRA~ERIETHZ E2MFTLTEY ., 27 F0 L& EREHEID T, U
—7vayTERRAEL TN Z & ol B 1 ENE H27 4 4 AP EALRT TOBRMEN
RIE LT,
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§3. HFFEEMmAE K OER

1. B LWKRHAT AT LD Y 27 WEORIE LM R RE

[#FFEEE 1]
(1) HFFED B0

REHTRINV—T)

A e > THIFE T DB LW VKALBREAT (S K> TAEBEES N D B A K E , ZHETOHRH
KGN DOE LN B E IR Y - BV OFREOE SR L . FIH

ATREEZWISDNTT D,
(2) WIFFE 2 )7 %

FaIL T HEEbIT, Wb AT F—F—

CERKAHRRE =TT DO IIDO T A

BRI JOMERE B D SRR &AL 7 ENS I DT LKL A BRFE L. K, FAKALELK 2

S =

EE Xt GBS ER AT,
— VR N2 AV AL
PREBRZITV, BHIFE LK
RLER LT 12 LD LA RE A
PS5, £, BHAEKD
4y WA ELME D AL PR RE
IZDOWTHLR—HF—
— T ALK o THE
45, £70, i r—7
EILRIC, T LUV K ALERH
Wk CTEESHDIFH
LK DKE RN AT O T2
B, FAEKDOKEG KT
ZEWIMICEE L CHEE
L. BAEKO TR rTaeM: )
[T X — 4 &) O

BUERBLE O F W E OABREREZ FF T2 L& I2, KIGHE 7 7
L GiuE | SRARASLAARRORE| | tob |

TR RLER 5 i el 58 —> HLGA4GEHE
_

—HKEIEE

E M HomE)

IR+ATUHEHI10ME)

SHEEIE R (NDMA)

vVVvVvV

4 Rk RERRBR IR ST

KiHE - KIZE
T7—Y. D4R

v

Y7 ILAA LPCREIE F
1

S
>

—>

LR—E—S—2F7vtA

IZASURER
MIADS R

ARMBEECLHEENEE | LHRER | RHBER | ERREES |
FRIEN ORI ERMRR | EREILRR

BAEKORMZRFI AL B
FIREDMERZIREDRH

IRILF—HRERIDE ﬁLu*ﬂE&ﬁtm
HITRZRE

RPDOFHMZIT )0 S5 | HukEE AT AOTANE T ———— 5 s > ERHcES
2 N O FEIHBLT D A ) ; ‘
I 72 742 K 00 T O M1 PRGN
HEEBER A EO Y E 72 EZ B O T 57280 TEK R E TOMEME ST A/VAD
ZEENARAE L, TIUTEEE KT T BRI CEREZITY (K 1-1),
(3) WFFER R

RALEREL G DA DO FFEE LR DM BEA LT E R KRIGE 77—, VANV AD SRl Z L H

T, BRI, MEL P EIZ OV TR, IEIRASEPPCPs), =AM U SHIZN A, 1H
BIZER (DBP) L CHEH SN TS N-=hrY U AF LTI (NDMA) & & Te =k 7 FH D
GC-MS/MS T R ABAZ L RT /LT EREED GC-MS SHTRFIZAEEE T, 2R 58, BIfER
HH LT &, A TR 100 78 ORNE R EEZE LT,

WL 7 N—T7 L HET, KEYA FEB LMY A MZBWTHEBEEEZ AW 31 ey
N A — VAL SR 2 6 L 7= (X 1-2), :&@@7}02}?7}(&#5&&@7"1:?% XL T,
UF (Ultrafiltration) f&+UV (Ultraviolet) 4735 & UMK pH %4 + UF D ALEL D'IZXGLO
WTC, BHRH A2 EZ RN OMELFMEB L O UANABREROT — X 2B LT, §t
HERRETO AN ADRERIIREY A N EWBY A P TRERERHDL L. ?SJEU‘%%%
LITHRE 7 pH BIFKICE - THRRD Z LA L7z, F72, UFE+UV AHEX, K pH %
EAUFRE LR TRE LI VA NVARERNPELOND Z L 2 VX —{HEHOFITH
HAKESRTZ D O R VX —IHEIL, VANV ADORRERNFERED Title22 21 £12 L?L_EE
FOKFBAEFERED IR TEDZEEZHLMNI LT, 2O ORETORER, 1K pH
+UFIE] BLOTUFE+UV lEH) 7oA CHELT A VA LV AREZRB LI OE = 2%
ERAIBETH D Z 2 R LEGEMIIMIZEHEE 3 L 7V — 7 DA S M), S bIT, Wil
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4jL(N4) fltr tf )6%%}]{; HMERAKLEEFTORSE (LG, 17, $¥c, HHe )
e on JRK: SIS (KA A b, SaEY )

Jrokedcmes | aeee paewe

MEm AL c, UF I v oty bl Ml A ST
L by R \ 7 A~ SELZEE T KEEKOKEELEET 217l 1% K=
DALFWE S HIERE | Gei~am/d s

W oRREMIZIZ . NF BEFUFE  -ABE. ABEE.SS BRETHE SELTEEV=17LERET

-~ - PAC: 35~50  -Z77—UMS2 5-logkl ERRZ (F=F2L il Y A MBS\ TIZ R BEDRREITPAC
fE£ & RO B X D10 :,pm om/dy  2000pmBE) . /O LR E3~4 HosEEDME
B D B% + % = K % B ) -— DI EERLVTHMBAEPPCPs, PFCsIHERLALY
H VPR 7 -IXFOSYOBRELRIADSEROER. TAD S BIERTERET
?% L7 . RO Hﬁ 2o KREEMIHTHERSHEDER
BV L {EpHESE R K. XM .SS RETH
EIESELR ML DE | fie SEt AT AEEAOKEEEE V=27 L BRI
N 2N . J7—IMS2 5-loghl ER&E
2 %77 < [N 100%3&1/ \Iiaaf (T_ll_\g':o;:%) —EBOMEEIRLVTHAREPPCPs, PFCsIZ{ERLALY
BPE ST, — 54y A eI -IZROSYORELRIANISEROER. TR RFRGERES
% o J\ é - ﬂ: . q:% et IKEEMITH T HEREEDER
o A LRl TR RORRERS ERT
- PREN * (flux: 1Tm/d, =>H EHITKE (1)) X=aFI)l] =
T I.S/% f 4/1‘ 75) {& l/ N %) O) 75) 10l(])):ndl/ncm2) JP—IMS2 5:|°suiﬁ§
?9) Az L z)\g%m é n7- RELETF—IMS20RRENE
- UFRE +NFf&E - KMM, KESDERE, SS IRETIAE
F 7o, NF I X 58 (flux 2m/d [ - F7—IMS2 ;(z;z%a;ga;tﬁgﬁi$ . o
. s o) - *IRASUIE RIZASARR. TRRASUHERLED
TIE, EFELEOFAIC #50%) - ERBH. PFOSOSIRESNEH. £ F ONRIRERSET
o7 [&%f/}z 7f)§ j( % < TKEEMICHRTHERSEDER
. N s UFIE+ROE -Xﬂiﬁi: KWE#H.SS RETRE
E‘:& 2 THY > A TED s e ?;Z;SZ *rlui;i%i’wggﬁfxfub' FRIERIE, IZX100% k%
. - . R {ER., > .
200 LA FoM/EIZ oW T LR -EXRSE, PFCsHDLEME FIZ (1008 EENS
1% |3/ﬂ§£$ 753{[?{:[/ \ - 2: % TKEEMIZHTHEREEDER
B ORFEREE & NF 1T 1-2  AHERER KB BRI

X 2 BRI B A

DT EEWPLNTI LT, H26 2L, M1 FOIEE bt v ¥ —ICRE STV K
BT Z v N, FRKEAKDBEEMAN GG ST 2 IRk Ic B L, R
btz v 2 — B W TS & O HEIR 21T > 72, T OFEER, SRilifi ¢ b UF ElZon
TIIEMOLEEIE L ERT 2 & & b2, Title22 DERKEDERPHER IS, 5HOHE
¥ E AL TR e AOMEAENHER Iz, £, AR L TR0 FKIZOWN
T, EHE, AMEATIH U7 BEER AT O EINBHAS ICHL D M A, EER AT ER A SR A L L
77 WEE+UF RO 7 0t R ZBWT, 0.5m/d DIRT T v 7 AF5MTIE 1 » ABREZRE
HESARECTH D Z L B FFE LT, Z OB ClI, KB, KIBFERE. SS ME2Ickk
ETEHLLEHITTANAYL B-log FREDFRENTE 5 Z & BOD A ATHEZR L-ULIC
TR TE D Z ENHLMMNE o7z,

AR =B —T —T L

- 2] 5 e 3 - s
%EEH;: (jfﬁ?; 2;52 ;H‘f T L o —
~ \
IR ATE TRy a ) & FUK: ZRALEAK (K AH)
R N T . X
B ALK — ik = T —
RLBEIKIZDWT, A AL 7 SEEZREFABEKOKEREST= 2T 1EHET
P& SRR AL D S (2 28 R . i;:’;;’ﬁ Mg:”::":::j‘;g“**
ZIRE HEERVERE L BEHE | Gacas~ SEtZEATTAREROKEEEBT =7 )L 1EHT
=P ER== S OAE 50ppm, » KRB 77— MS2(£5-logl E DRRERE
s j(f;”" 7:7 0 fux: 4m/c) * HMIEPFCs, PPCPSIZ—HOEMEPPCPSERLN TIERLAL
PREIERRERATL TS | o mm - =t S E#tT
Er g +5 SEL TKBLEKD HEEI=aTIV 1 EwET=
(nfﬁﬂﬂimniﬁoﬁ 4 )(&Tjj— (o;:bzuuémgﬂ_, = KEBEI7—PMS2035-logl E D BREE
—H =T N—TDHEZM), | eacis~ " BAmPROPIE +ARBISTLTEN
S N S /4 50ppm, 7 PFCsid| A
EFWER L OWEME | faame TR TR HIARRS AR, T3
== N y a5y I ELNRE
i?t%i%ﬁ’iiﬁf%gﬁﬁ - WEREEESELA T AR RIIGLTER
R R — P
_ 3 1-3  HERERIECRI A ALERE AR BREREE
(0 13). ~hETom X PRIER A AL ERE N BRZEhet
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SO DB, BRHOEREER IR D EBRICH W RABEKIC KT DS AR, T AL
ABREVERE (MS2 7 7 — P O HRER Slog UL E) | EIHEIA P ERRENERE (IHrxts:
D EFIFEK 60 FED 5 B b B LALELERZEFHMEV Y N,N-Diethyl-meta-toluamide D FR%E )3
90%LL ) . EERMERE[A L T A VIRKEYE (CEB), 47 A VHYE (CIP) NMBEIC/2 5 F
TOHE] EEEICED S a2 FPHE T RL¥X— (CEBRCIP L0EHL, k&< Ars
GMF) OBLENGIRRVIAATS, ZORER, ZURABKIZH LAY U HEAE 4mg/L CTRLEE L,
BEA (PAC) % 25mg/L TUSHIL., dEl, RO CTREEEFR%, iR 4m/d TEZ X v 7K
WZCCABTHERMENRETH D LB S, S 61T, RSEMHICIIT 5 EiEEsRE O R AT
A PR (DO;) & MS2 DFRERE OBMED ., DO; 23 0.15mg/L UL M S & T
%, A AT T MS2 DBRZEFRN Slog LA RIT72 5D Z & A3ERR S Av7c, FITLERE KT 3f
LTCIE, AF T —F =T N—TNKESA S OWILBT A Z AW CTEY A M2 TT-
ey F . HLITEIANYy TFRBRICE VKR VIAALTESRSE GEFIZAZ Y —F — 7 L —
TOEESZR) b LT, KREYA MCT, gRLEBRK~EEAZRNL, BT I v 7K
\Z& 0 Ak, AV VAEREFT ) B Ny F OGBS 21T o 72, ZOFER, 100mg/L
PLE® PAC ISINE TR - FEHEE ATV IR 2md TEZ I v 7 RAWT 5 Z L12 K0 |
CIP#:L TS5 HL EOEEENA[BETH D HEA MR LT,

fih 7 n—7" L LU C, EER ORI 3 K OMERERER A o0 3 LV K ALERE R IC K -
TREEAH SN 5 HAKORE B K E Rl 2 IR L C& /-, —RKEHEBITNZ,
MECTFWESR T ANV ADRERE, ZHUSIED U R 7 ORI, NAWEELNES O BE DK
PN A TN L C & 7=, AREIALER, FRICREMHMEEZ BIE L7 UF A b & L7t
Zak A2V TE, [M& pH EEE +UF fB] 7o A, [UFE+UV L] 7 et 2 (2B
THURHANIC B =R o@m U A WV ABRER M- T HREZE- 2 S idaiko B0 ©
H 5, ALFWEIZONWTIL, UF EORHENDYUIRO Z L3 D [REE+UF 1] 7 ut 2
TIEWBRERITIHIFFCE 20, #HTHAKHEZ B E L2 RO Y & X Tk, E3
72 £ < OMLFWE T 100% T WVERERPMGE LN, £, N AT veAIC K DKAEL
HEOFHIFERND &, RO LHK CIEEMEZ B o Tl | FRBAELEIZ
BT 5 RO BB DOHENH BN E IR o572, —TJ7, NDMA O X 92K T OME DOrE
[Z2W T, RO BLELCH + 02BN RERN A S NR2WEARH D Z Enh, FAEAK
FIRIZIE, ZOX9RWEICFICIEETOIVLERSH D, Fo, AFETIE, /B UA LR
ERAERICE SV A7l b #EE L THEELTEBY, MS2 £ET /LU ALV ALE hUA
VA TIHFAKLHE TORERICHEND D Z L, U A7 I L D222V O f55.
UF E+UV LB X0 ApE S L FARBAKIEL, AR E LRI ORERHT
HREVERHERIIND Z ERH L E o T, GEIZAIFEE B 6 L 7 v— 7 DIEE SR,
VIR =4 == T o AL DN GRS ER OFRZ LD T, T KRR M 4 S5
L7c, ZOfE5, TARBEBHIEN T TRl SO AHDO = A N L7 4 — |23 L Th AR
FURERER THZENMERSNT, £, ZLOEA . FAREBHZIZI = AN AEL & &
NHZEEMER U, flm A ba X UEHE = A b a7 VERERIZE WIS 21EHCTH 0 |
TFARGERRIRO T = AN AR EFF O B O ITIC LA =AM S BRSO T RS
BT AN T ARE N SR ARSI DA ZEGRE LT, AX D52 KR CIE TR A AL
B> T AR AGFEAME FUICK WS RS2, i, FAREARE Gt
AT AERADBRESNDTZOICT AT AEHADBFEREL T EALTLEIZETHLI LA
U7z, EARBEFTGIZEAAZ F in vivo iR (AAMLD~—T—ThHIIEL Y BTryx
=V DEALE TE &) ITB W THRBRORE R ATLN TOD, N WMRELMEZ R 9 5121%, =&k
2 AR T TR A N S U AER OF L LB CTh D LT D H 7ot mia B3 223
Setz, FAREAKRASORANIENE L= 455, RO PEALEE T2 = A U ERER , HloAbnm
FAEREBITHE TIRMELL FETICBRETEDLZEE2MERRLTZ, NF BEChH, —EDOHIA A
FNDHZEEHLNILTZ, MK pH %E4E +UF ) 36 LY [UF 4+ UV 48] 7" m& 2 Tid,
Pl 2 ba A U AEHOEREN RIAD BN A b a7 U RRERIIKRAR L LTiE->TLE 9,
Y BIZONWT S, LA N F AERADBBRETELZ 2R LT, —FH, = Ak
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a7 URERIZOW T, BRICRETEDZHELEARLE L THE-STLEILARH Y.,
T2 A URERANE ZE TRETEZDANDICOWVWTIEIT Y U IEABICKGET 5 L HEN S
b, MK pH %5 +UF 5], TUF P+ UV LB 35 XU [ AALBL] T A b a7 U HE
HANRENLS BVWETHRETEZ 20OV TE, JFUKOKERFKIZITEAGENDHT A b
TUMMEOEIKGFT OO EEDbNNDS, T b0FANEICE S TABRIHICHZ
ST, FUKOZ A ha P U BRER., Pl X he b AER 0L 8 2 EEICHHE LTz L
7o BT, ARSI CTRAFEOHICAHARNEOXM KRB LE L 725,

HEBAEMEL THONEES TWD= Y TIVHHICOW T, BRI OV I 54K
BED TG T EA ML L TS0 T AL ToO=rY 7V EB L OF O A EA F e AL
Too ALK O FRE TR L DA I TS+ ~HE ng/L THLHZENHLI LTz, T
NHOFEE NDMA ZERLREIT T KB D> DS AV 1% | 1 K LB B AR LB O T B2 BE RS ©
NDMA ZA%T 2 EMEN D5 2 5D, £72. PRTR B&kO 7 HENS, lHEHBERB IO
AR Z 5T NDMA AR T D22 FBRANTHYRE LTz, AX T+ —5—7 —T7 LIL[E T
1To7 ZRAVERIK , WILRE K DA | e BTy 7 AV A L B B Tl E iR 2 35
W, B AR &2 D ERRED BN OV TIHEEIT 572, TORER, “RAEKIZR 324
RLER (FE AR 4mg/L) -5 (PAC TEAR 25mg/L) - T30 7 IRALER (Fi R 4m/d) Tl A 4L
FOBRIZBIT DRV LT VT ERORED EF (K 10pg/L 7254 60ug/L) 3RSz, =hath
U, 70V LD R EE O INIMEERS R o7z, — 7 MBI LA A4 R RERRBR Ok 5
TR TAFAEL T2 NDMA AERKEE BRUBRRET : 9ng/L, ERT% :330ng/L) &7 amds/L A4
HE GRERRAT: 1ug/L, BRI 35ug/L) 34 L AEIC L0 83D A iR S 7=, NDMA D
FEDEACIIMERR S o723, NDMA O AP LA ERRRIT T4 LRI XD 30%F2
JEDARE D e FB ST, WL KIS 69265 (PAC TEAZR 50mg/L) &7y 7 IEALER (i A
2m/d) -4 LR (FEA R 50mg/L) Tl 4V ABLR AR B IT DRV AT VTR B ED E5A-
(B2 FIRMELL TS 134ug/L), 72N VT ERBEO ER(E&E FIRMELL T35 130ug/L) 73
MRS T, 7 ears /L AOPREE DEEINIMERES Ve -T2, — | BRI XD A RRRERER D
FEH . WIEEE K P CAEEL Ty ek L AR RRRE (GRBRRT B & FIRME UL T B %
217pg/L) H3AY AALERZ I 20%3800 9~ 0 GHERR S LT, BEEE (PAC VE AR 100mg/L) -T2
o7 BEALEE (R 4m/d) -4 LB (FE AR 50mg/L) Tl 4 VAL LE RIS BT DAL AT VT
EROEED EF(12ug/L 735 137ug/L), 7 BRIV T EROEEED EF(18ug/L 725 217ug/L) 23
MRS T, 7 aars )L AOPRFE DEEINIMEES Ve o7z, — | BRI XD A R ARERER D
fEE BB K P CHEIEL Ty a R L AR RRRE (BRBRRT BB FIRMELL T, 3Bk
178pg/L) 234 L ALERIZ L0 # 20%800 32 AR S 7=, WL K > NDMA {225\
X, BRIV EIVER DA AR AT (RANAY V) Z8l2 &0 B LB A7)
(ZLAY ) 54 K0 NDMA 238 BN 52 LD HERR S T2, “IRALVER /K 35 Ok it 7k
RPN T ORI TH, BT DRIER S LIZAERKEEIZ DWW T, @IS UTHE
7R DAERD L EEMEEZ O J7 1K (B2 X AEIE M R ALBLEE) 25T A2 e EECTHH T ED R
S,

FFAEIK O] RIS C o LIk e R & IR 7R Lo MO WE - AW e
FLEZALNCT 5720 EHKLE, KIGE., 77— O TORE &) 1K R TEEFA
FTHEEHIT, BRI 2T EBRICLOBRRI LIz, B K R T oSS O = Rt E
SO L > TREEARD L, i FBRRICBW TEESKEWNE OB RS, ZOJRE
VL ELBEER ., L - SS ~DUE THERGLIAN DL ZEH LMLz, 2, KIBFET 77—
1 P ELEETADRERBNITEE S RSN S KIGEITEARTEL LR Stk T A7k
PEDOW | 77— X FIEATF DR ICTF 5L CODTENHOLNE R o7, FEELIZET L
ZROCGRPAR R CE DR IR W CEBENEAH EOFEEHEE L2 2 A,
KGR DRI AL ETD . WINZIB T DRI A 24hr LU _EE72 DA RIRD D 7
DR T, BRERIMENZAIL T THORGE 77— VI UF IR EORIZN FLAD HZEN
SISy RN Ay

ERafF 7 n—7 LG, BAEICEITS E T AEDEICB T =R VX —HE D EREET
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BT AL~ THHR LT, EORER, KEFE TIIAKROEIEICKRERT LT =5, TKEFET
T FARLBLCREIRT AT =D ZENHBNNTRY | BAKFMZ1T5 28T, =¥
—PHIBRENDGE DO LN DENZB W THHLNC o> TE, o, BEfFO A KL
HTOHF =2V F —DOERZ A R LR R BUER T P OB LKL EA TRbh
TALBR KT IR S LD K E A2 72 L 72D 2. T Ik 2 T RIS H DV MR RIFRE D 1L
—HFE Lo TVDIEEHLENEL TWD GERIIMTIEE H 6 Eike ity L — 7 DIHZ S ),

2. NOM O EET7 7V 7 IRRWESORA (RERE REEEHEI A —7) [HFEEE
2]
(D) D RBN

HRBREEE B )V — 7 Cld, IEAMMALER (IR - IR IED) oA L - #R4MR (UV) LB 0D
BRI AL T a2 R80T, RERFHY (NOM) O E DRSS - B 53 28, FExF I E DOFERE
WAL QD EFM T 522 BEL, BMEE 25T 5 DOHEBIZ OV TR A E i L T
7o WHBED /b, HRF —2NO LS V—7 (KL G BLUAZ G) THFEL TV
DIKFFAALEE 7 o 2B W TR T 7O o 7RI E S oI L, YAZ BRI OB IR IZ R 72
FKF NOM OEE|ZHSNNZTHIETHD, ST, AR EFI AL QOB thT— 4 ki
HERF T — LB LN LEREKRS - HRET —2) pob o 7 E i A, 770U 7R
K E OIS 2T — SRS & R FE ML T 7z, LR IS, RN A L2 ETIe
BN ERERRIZOWTHE TS,

(2) W2 5t )7 1%

NOM MR 7 DABE Tl BB AKIB IO T N /K R ALBIK T & END AR IO
TEREZ ERL7-, S5, EEEHALE NOM DA fiREE D EBR /i il A 1T 7=, i T
K ZIRAIRAK A B (EfOM) IZ DWW TEE D& A A IZ BT 23S RO T a7z
SCERAR A2 FEh 3 5L FIRFIC, A —E Ty 7 RVE 8534t (Orbitrap MS) % VM2 R 7K kAL
BK M ORGSR 2 FEHE LT, F2, ABFFETIX. NOM O - 3 Hrike U<, EICHiE
Z W) | 225k 5E (TC) -V A XPEFR /e~ Z7 4— (HPSEC-TC) . —IRJLH
% (EEM) Z 2 ffe i L, & FEAKGEL O 0T 5l 2 5256 L C, HHE IR AW THho NOM DO/ E
F ORI A AT o7, AW ERENE - BRI AR ORI CIX, 94 R (DNA HEM:)
R T A7 O REL TN (MCF-7 #ild) 2 Hv 2 H2AX 7oA B LU EEZ Ve
Rec 7o BEAZMeST L BEHEH#EY)E (Suwannee River NOM, 73U lig . 7 /LARERES) ~w AL,
DI, ARMFFE TR E WA PR ERBR A 7= BRI L. Tk LB K SCEE R I K
~Oi &S L7z,

(3) WFFER R

IKEREL T NOM (2D T, SCHRFAAE 2 3206 L 7= 45 B . 2 O JRCER B 1 T %68 - /iR 12
B D ZE RS - ST A T COKBRIE R ICAFAEL DD NOM FERk Sy 10 FEAEE LT, S5
(2, FEEEI AL NOM D4 fifReiE 2 FEERAIZEEAM L7245 . R REA 1Y (POM) o/ A A 7RY
~— (BSOS L XS ) 1T 0N A S R B SOV L S, 7V B ROIR S F
AR, THEE N RS TISIK IR L QD22 LT, LosL, #B
M FK ZIRALEK A D) (BfOM) I DWW TEZ D& A BT 2S5 BRHI =2
LTIV RSy DRREITIZ TR - TRV A 53 B ORE OB MERR M (HIA) 3B LY
B PEREM: (HoA) 43 23 ELERL TIEEL TWAZ &, HPSEC-TC 23T Dk Bansd FAK LB - &
STHBYON FBEOMNBRDIEEEZASLII Uz, A TR LAY 5,
HPSEC-TC, EEM % DOFEHl FiEOBEHICLY, HHFF— A THIEL TWDKBFALHE 7 a2
(TN, RIS UR) ICB W TED IR O G DN LFLEN T D) (7 7o) 7 D5
K2 TNDD) B ~Te, IR —2A /L G Tl FARFALE A2y 7T b (i - 3R
B AN TN T, TR IRABKZJF K E LT, B3 KRS (RS T LI =7 2 PAC
BESE+) UF F+UV AR mv 2% #8H K72 & O X0 E B A KK E S e 5780 UF
fBi+7 2 Al (NF) /W57 (RO) LR 7 ot 2% B9 L, B O EIFRBRA 1T T 7=, KL
G L, FARBELE A vy T TN TR 7 VO REFE 2 T 7o fE F . Tk
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TIRAVER KD UF JEAIEALERCIE LB IR 70 7 OB A BEE (7 /LR BRSE ) OBk PEHE Ko
W53 8 F72 7 7 U 7RI E Cho ZENALINE o7, Tk ARIEREAIE (5% A1t : MF
BEO URICBFE7 77V VRIAWE L L TEZ LIV TET N AA R~ — (ZBHESCH N
AR 1 ARAIFSECIE UF EIC L THERR SN D E O O3 L (NaClO) Yiif TRE CUF ey
2= LB BREENDZEMGNE o7, ZOZEND, 4% UF R CTEEL CWAIRT 77
Vo7 DA =ANZE, (auAR) R0 TR A (A AR ~—) [T DA FLEAZE &
WO IDIE RS AN (AR A B JL ) DG AT = X LN L COD T EDRIZE I
Too SHIZ, ARBFFETHEH L TS UF RO AFRFLEEDS 0.01 um (= 150 kDa) & HLEE 2 A MR T
HDOID ., B TS A S DAL A B ZES TN ISR E RN E 2 b, — 7 IR A
WM DOBREDNIFF CEDIK pH 3 CORMEIL AL A UF AR ORTLELE L CHA B DR E.
B UF BEAMICBWTERETZ 77V T TRRME D—E CThoT= 7V, 7 VAR RES
NAHZENHLIET T2, LI T AR pH 18 CORRE LB 2 BT B LA B e 52 ok
. BHERIET 7270 7 (D —H) 24 CECOA ATREME DS RE -, B2 - R AR H26
FEPEDD IR SRV A M TBEI L T D FAKFAALER A2y b 777 o M2 Th [REE O FEAG
EATUN, AR T /K ZWRALBKIZE ENDIE T 7o U 7 R R E O a0 = A Bz L,
HREBES AT AR W TR 0 - BEO G DS TR 27 A TIHE~F 5 T 2BDOH
M EHEIR T 7o) 7 RN S HEER ST, A LB UV AL CLE, /0 F LUV Tl
K 2 7252 (B AR ISR D2 eI B CD, —f%IZ, OH TV h VA M & D RO
IFIERINAIE F DAL, C-H G0 DOKFE S EHRE UM I THtAS I, FER DO LX
D, RAFFETIE, A ALERIZ XY SUVA,s4 (Specific UV absorbance at 254 nm) <> EEM A7
MUZEBITHEE — 27 O OCIREENTEE IR R L0, BiKMERE: (HoA) B4y 2N +5— 5T
BUKPEERE (HIA) 15y OHIN72 ENBLOITZA I A R 3 (DOC) 2 & okl - e A 1 ik 35
(POC) IEE . oy T BT REREATBION 2T, Thb b A OBIKMELRED
B2 ERAD HIPERETNDI LRGN o7, — T, UVHE) HEO AT <M ED
TITERIRENERTDHIENFDILTNDN, AHFTED UV BB S T Tl A Y /0 <05
T EBOMICRERBLTEO T, FAEAELIE Moy 77U MZBWTH UV LRI A R
DERRIT D72 NEE 2 BT,

H2AX 7oA D55 H . EiEE O Suwannee River H KA Y ClriEMERZE E (ROS) 728128
% DNA ZARSHUIBI S REEID H2AX VB LIRS 3 I ICBIOT228, 24 REfIfZ 1213
DNA HEMEESNTWAIENHLNER ST, F72. Rec Ty BADFER, F/AK _RMEEKT
HESNDEEMIREL ~ULTIE NOM H KD DNA HEMEIIHH CE o720, EiREDA
B (SRFA, SRHA) M IA79 52 LI IV BIFW'E (4NQO <° B[a]P) ® DNA GRS
ADTEMRBE Tz, ARWFFECRRFE L7 O & pl PR R 28 L7 2. Tk IR ALERK
TIFUKIREL -~V T, EEEWIAKTIX 10 f5RREORME TR AL EE 252 LN Tt
720 FARFALFL Ay T TN CEA LTV 7 T EE A AR PEE 3 BR 438 F L. EfOM
HARD (ZE5E) Btk DD MR 2 i L7, Ml IRE VAo FAKEALE S (ay T
FTURNOERAK LTV T AT DN TUE, T /K ZIRALER/K &% O UF A K L8 Y A al P TR
PEDFRE N R ELE DS T2280 5, UF JECTERIRICHEBR SN D LB 2 DD 50 TIRTA
MW N T2 A L ETEME D Z 513D RN e BN o7, — 5, UF BRI EK
IR T A B ETE DS TRO BN 805, UF JRICEE LT ICb b ORE OIS 5
DRI,

H22 FEENDFEL CTEF — A MEEE TIE, I F—ATIIEO#F > T vy MBR o7
VST ANND ERIRFIZ B o D FEhtiak (RABARENE) 2208 Yo 7 VIR EA TV BEREZ
T W) 5y S 2 LD R R 2 S L 7o, DS B BRKPERR M (HoA) | HL /K MEERYE (HIA)
BROME M NP PR ES T D 28, ABRK OB KRR (HoA) B 53 OIFE LN
FHXRTEQITHE R LT Z EEE N LN E o T,
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3. AEIER KB E RO GRL7A—7) [#F22HE 3]
(1) #FFED BN

21 AL O ERBUER T AR o AT AOREFEZ AT T, KOl L A — KRR I
HIRNX—EEAR T FE KIS E DY A BRI ZHIITE D, Bl KB i 2 B R 95,
FEZOKWER AT AOF &, SOIZIIFIARGRISIEUER, 0¥ —/), BREER7Z
RS &GN T D,

HARBIZIX, TR, FRLBEKRZ XIS EL T, MBS 0 BEFS e 2 A T D 0B S o~
e AR E TR AT BT KBRS AT LS T 5, ZORR, IZENZEhOREEZM T LS
FEINE72 7 B AT, ENENOREICE SO THBEDENEONDL VAT LEBIET,
(2) WF 925t )7 1%

AWFFETIE, O FAK BB EZEF K, @ FK R KNSE K, @ FKRWIL
BRI DA R AE K OAEE T ae A% 42— 7 ML, FTTRKKE Do FE K DR K
BHREERE L ICH X RRBEE TRV —7R0, RIBEEE I V—7 | L ARWZEHT
N—7" IR HERBRBE P 7 L — 77 & il U C L AR IR A LB AT I 2 38 T AR,
M T L — | B AR S E DD K LB EL AT B J8 A i AP 245,

TV THRRREE TRV —7 010, BICKRETKFER Z—IZBWT, FASHEAK
REEFKELTIRELTZZ —7 v e FER T DT DKL PR AR OB R 4175, BARRIICIE,
BEAF Off % 72 MF, UF, RO EOFLAE DOm0, BEERUSIN 2 E ORILEEO AN LS
< IVTFNUT ORRFEATO, FBAKOR AN AREZRHRICKEZa ha— UL, ST RV
—% CO, HEH EAR—AT 15%HIIB CE D8 LV KLEL H Al 2 BR%E 375,

I THRLNT AR A LI, RIS A EREREBR ATV FEMEOFHMNET T2, £,
MBS U CTRAKIDIG U7 v AR EEITHEEHIT, AR ECHIR I EBBL T2 0
AT, 7R D EREL T,

(3) WFFERC R
O F/K ZIRAFEAK & JFK &4 2 BEEFKLF 7 1 & 2 DOBF%

EERKRABROERAKEEL T Title22 TERSNDHKEIEH &4 —7 MIAKUELE T O B %
T T, AHEKROBERKE RSN E /L X — OB D E LT UF 84 fV, UF EEL
R CIREE R AKE 21T 2NN AL AD R E R A A FESEH BE+UF Erat
725N UF 4+ UV 72t R ONWTHRETLT -,

BHE +UF 7 v A8 WU, AT R G SEEL CUANVADEEITEE RIE T /374
—ZNZOUWTIRET LT RE HR BEEEIRF D pH Db EE 2/ X\TA—ZTHY | pH ZH5RMEIC T2
ZETHRERERIBIZNETIDLI AR LT, SOIZFUKT OGN T A N AD EEE A [HE
LCWDATREMER R L, AR IS U CHEEE pH 23R 35 Z L CHREND PR B A ERK
TELZEEAMER LT, ZIHDRERITEESE | JFUKKEIZIG U7 B4 + UF 7 o Ak i 4
ST,

UF 4+ UV 72t A2V TUE, 100m/em® D UV BEHNZ T, BRENDT ANV AR ERE ER
THIENTE, JFUKKEIZESTRELbREMREE /R LTz, £72 UF IOV ThH, AiseERL
THZEE AL EEIR A RE Th O Lol LT,

W7 B EADTAN AR EROLEMICOWTEHMI LA R, UF [E+UV A EbrEE
O EMS B R L2572 (K 3-1) , SHIZERRMF G LEEEL , 7 B ADEHE =R /L¥—
R ChAEMEIN I + DA + UV 7t A g U5 55 UF B+ UV ICB W CRE R
T 15%& #E Rk 32 Ral L2157 (1% 3-2)

UL EOfERAER E X | ABET e ADE MR D N B AR OB 5 UF i+ UV 7'a
TREBREL, BEHKAO T AKBAEFHAPBRETESN TWOL R IECRE I W TR B 0%
AERRBR AT o7z, ZORER, UF B2 OV 3 # A UL B3P A COZ2EEIAEE L, Title22 O
BUR KB ER AT TX | A7 0 200 MO & S &R TX-,
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9
. 0.30
—_ mES nEAH BEED
g5 + ------ T 025 bl
H o 3 0
g : %,no.zo @1 5%
® o, ‘ = 0.15
S * e
g 3 T H 0.10
N I *
i il B
0 ‘ . 0.00 =
UF 1B pH L +UF UF+UV MR AT L BpHEEL+UF UF+Uuv
[ 3-1 &7 RO TA N ARER X 3-2 &7 abEADWHE = RLE—

@ TR ZRALBK % JFK & 3 280 FHKALEL Y & 7 2 O BR%E

UF 4RO 5725 TN UF JEANF 7 02 A2 DWW T, I EY A Ay DR FPEREZR B N
2 EADIHE T RX—ZOWCEHMITEZ T o7, ETIEXTHRN—RIZHBVT RO XS NF O TE
R F B AT R OBREFROBRICE T2 EAREHRAE TS L, T DK%/ My b7 T MT
BT, 7o AL RORREMEREA TG,

ZDRER, UF E+RO 7 0 A CIIBEFOBFAKRT TN (WA + A ) LRI E
DKEEHID HiAL AT, E5IZ UFHNF T T REER CX5 Hil LA 157,
@ TP % JF K & F 2 A Fli i ALK VEE 7" 1 2 X DB

EAE + UF BRI RO K E ZEHE ISV VKA A PEFTRECTHY  IRT7 T 7 AIZT 1 7 A R L ETE
HEA[RE CHAZEAFEIL- (Y 3-3), A7 B ERCHOWTIZINETITARWERN/ 7 a2 T
HY AR EVYIO TR EEIL TEHZEAFFEL T, SHIZHEERIC RO AT 7 HE4E +UF
Il +RO 7 0 AW TIE, " RALEEK R UF E+RO JRIZITWAEE KN EHNDZEMN S
D3oT23, RO JED 7 77U 7 i SR RE T D,

200

—_
(%)}
o

—_
o
o

o
o
T

Z [ (KPa@25°C)

o

0 5 10 15 20 25 30
EEE S (d)
3-3 UF DR 2= HER

4. IR AV U ERFIA UIH LOKAEBEIROBERE (A2 var—F—71—7) [HFFEE
H4]
(HAFFED TS

TR TWRALVERK . FAKIEAKE X R, MEWE ST ANVA, NRAEW D FEMERE OAR S
DAY ALER | R (2T 7 155) ALBR O FHZh R ORMGEE TV, Bl 7 e e 2D B &
??50
(2) W72 ki 7 1%

H22 FEEFTIIR KT R G LALFTRAEKFA X — 108Gl A AT REZR T A — )L
DIEALEREEE 238 AL | A N LD ATLER A Zh I O MERR . KB =2 R EER B ESf D E
Rl E T o7,
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B3 7 e 2 & OB KA & AL AR LR E R (Casel) . BEOVFARKERO DA —K
FIADT=D D@ FARAKEIR (FEAK, AEDARA4370 T ARULHELK) EHEALEEHAT (Case2) D 2
I — AR IA IR, FIRFERAEE (L0 A | BRI LB BAT 7 e A0 E B, 36 K OVEGE
HR DL E M2 G D T BRSO b AT -7 (3R 4-1),

H23 FEENDITHIEE K E R G LT TR ERIZE TL, A VAR, AR EEL SO
A LDOBRBIZAT > TD, FITEIIZET N —F LR AL AV A, ALK DBR Y
27 F Mz | SEERSA 0D 2 U M E DR A D TE =,

Fiz, B G L[ CH E R R A O RALER S E A RUEL | BRE ST ORI, EBROGTE
DRFTZEED | TR W TRANZEK LB BT DIEAIEEER R R AL, H25 FEMBIX
TR KAt R E UL T — X OB &1 T -7,

B)FFERIR

TR ZRALEE K A6 G2 & LT DEUK K a1 @ a2 FR A S BREL A (Casel) ) TIZT AR AT — b
FEBRIEE LD ERR AR 21T\ AR OTEREYERERTM LK E B L OYR E A OBR =M
DR, A BRI KD KE R ERAE OBRENVEORHM, A LAY O HAEIZLS
KB 3 L OYE ES A OB M Ol 21T - 72,

SERE LI CIREHE R 2RI L CElE 4528 T EA BN 4n/ H TLEEEEN A HETH D
ZEEMER LTz, UANVARRENEIL 6log Tho7e,

# 4-1 PFxI% T mER

Cazel Caze?
&k TR RIS — LR A CRT A fAT)
FEN Rk R TEHEN
Jiibrd e R O | P 6 S EE Rk
TERRHTA
B A Ak
BAFHER i A S AR Hr S
(DE U Otz 2 thF D EREET L e |
IKEME ) ORI - A A IR T
e EnEirhEe | - B RER A cE T BiEEDER
BT AN L AR
ST A, SR A R
Eer A RRLEREDEA
SOt AEmRBE T - AETHBE T A
B EE T34 —EE BERRTEEL LB Ol

A LB TCIE>6log DUANARREMEE IR LTS, ERKHIZREAY VSN 5 £ T
4log BEDTANANPERESNDZEN 30T, ZORERIZEVIEFAY VIREZERTHIET,
TAVADERENEREE R TE 2 AT REMEA RIB ST, F2 BBk 5K A W TRBR LTS R
TANABRENEEA AEE BEAR)OBREEE(LTDIENTET,

AW EA > OHFFLERCIE, AV BMLER L0 SHIZT AV ABREVEN BN ZEEfERE L
2o BEAMEAY v OO B CIE, A BB L L LT [AZE O AV ARR BEREE 155
TN B A AR NBEARI CE DT L a B LT,

FRKRT R G LRI TRTF A — VB I LD P HERSG A AT A A E AR LR D
AL VRSB DO BIRSC, VANV AR EME R Y Z R LT,

42 KALBE T )L —D Lhg
FVUEAR BEHEH EABERER EREFERE koET k)L

(mg/L) (mg/L) (m/H) (kg—CO,/m®)
REkREEREY 6 50 4 6xnALLLE 0.188
Ed =8 oy L el 4 25 4 1n A 0.148

X1:BHT—LISEIEN  X2:1~3BEO0MRAYVU%HBEICIYTMP LR EHNH

TIKTEAKRZE R G L LT T T ACRK IR IE HALER AT (Case2) ] Tk, HNTTARATr — /L3y
FEBRICIYER S D E DO BL O ANV ARENSIHE B L, SIS0 —RIKYA
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FEAT IR o T, foel N TR ] o0 i B 12 0 A8 oD SR BE AN & /K E 38 L OYR IR A= 9
DERENEDOFHAM, A AP ZDKE | JRIFRAED OBRENEOFHM, A LA > O ff AL
FLIC LD KE B L OYREIED OBR EEOFAME1T o7,

SERS AL R CIIBEEERI A RN L Gl 528 T, AT 2m/ H CTZ& E IR Al ETH D
ZEEMER LI, VANV AREMIT T —FBOROFEICIVEL, 7 —F@RNGEITIE
<llog, 77— @RS 5E1213<Blog ThH-o7-,

T REETIE 6log DUANABREM A IR UTZ, A U BIRINS LS ETIT Slog FREDY
ANVADRESNDZEN 30T,

AW LA DR FALBLCIE, A4 BMILBL LD SHICT A VAR EME D E< A Bl
JVERE PR L C, RISE DT A NV ABR EVEREE G DT 0O IS B4 R AR E K 30%KI CTEHZ
EEBINILT,

4-1 Casel [ZBITDHTAANVERFETRLX — i (LRV=5)

KEREDR 8 ‘
PAC *Jv FUKRKESE ~ 7 [saogi= ‘ 1o 0
o D6 | mrosmErT ———a
(EXET=aT7L) S oG |7
0.15 x L *  Toeg
BRE-tIIVIHE Hf\ 4 KB
(200mg/L) (Virus LRV =3) % 3 e
AU AL (48 057075 A s? ST B \
7 (15:30mg/l) | (TOCKREHIE) . i L REESRAVY
BELSTyHBBA | OO 025 o 0 T g"® 20 30
vy (50mg/L) (10mg/L) AVHEBEE (mg/L)

5. FHLWMEREUKFI AV AT AO =R AX — 31l (EfHFIV—7) [#138EE 5]
(1) AFZEDIABU

IKFFAALER « fARITHR 2 =R L=, COHEHE EAKE, U A7 IZOWTRAMIZEE
id 2 FiEERET D,
(2) I 5E FEhtE 715

ERRAF 7 NV — 7 ClIsiat T — 2, BIRRREET — & A— D — %7 — 2 2L LI U7 BEAF
DGR AT LKD) —3 i % KT R —7 L4 F/TEEL TV D, £z, tho
I N —T DR ES T HATH & DWW BT B R H R O = 3L X — 5l 2 52 hE L T,
(3) TR

Ok FAGE - AR O =X —1HE EORA

KIGER Y AT DRERO =R VX —HEEEZ T 5 720 H21 - X 0 BLIRIER O =0 0
HEZHIA L, 2EO ETAKEY AT AOEHICE DL 2 ENEE O FEHEE RO, KiE
HE R O FAKER G OT — X SZEH LT, ZORR, EAKEIRDI= RV —HEED
THMEIE 2.19MI/m’(0.61kWh/m®), F/KIEITARD =R/ — 1 &3 3.38MI/m’(0.94kWh/m’®)
THHN, HIIZLDIEDDENKE, FAEKFIHZKMEER Y AT MDA TG EIE, =R L
S R VA R N L1 g B/ N o Ny A A - A

BEGF OB FRH OIS O vt A O TR X —{HEBEORELFE L 7=, 4
SLBRLZ DN TR TP O Jitip% 0O FE 1 B (S B 9D AR S BB ERRAF R A CE D &A1
B BT R B A L EL DTG R A LB D ) BT 0.385~1.37kWh/m®, RO JELLEE
(2B HAMLBR KB 7= O S T, 0.748~0.775kWh/m’ Th-7-,

QO L MBEBRAUKFI S AT LD T3 LFX — 4B RO

D7 N —F BT AL E W - A KLY AT AZ B L TR, TDOV AT LD
TRV —EEBEITMTH2EE L BEFEO AR AT AL AT o7, BRI Y
720 FAKLBIZEB W TXE LML, AL FEOHEFEMBIHE TH0D T, ZHURD CO, HE
HEBETLH720, VAT LEERO CO, JEHE T2 Uiz, HERFHI DWW TIE, &
KD EZER S F VA TR TV T Gl T o7, 2, 1) & i) I o0 T,
FAKOFIHAMET, FAEKER T TEKRTHDOIRD CO, HEHELFHHIZE R L,
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i) FAEKDBEFEFHFIA O, (ke-CO/m)

TAKALER K% | BRI D UF fESRAMERTE 0.0 0.2 0.4 0.6 0.8
FUV {H#R)ZMAEbE 7o —TAOEL
T2BRITAR D CO, HEHEZ LGN L7z, b #fa+mse+B2B+uv 0.37
6T B D A K ALERS 2T I, U7 40

=7 OFAKFIRAEUETHD Title22 227V UF-HUV )
T TCEXLHTa—D—DOCThbH, [HiEFZH
+EHETLE DA+ UV M o7 a— D%k BRB@EEEOIO—) BLEGEREROTIO—)

LT, 7o FRAEKH] I #I, 5 AE 51 BAKOBREFAIZHET S CO, FHEBDHE
Mt 2 B\ TR ZE KR O R RS B L
SN TODIHRIRANAZAE L, FEAK &IT 8,000m’ B TEH L,

5-1 12, KD EEF IR CO, HEHEO e iahii 4 ~3, TUF IR+UV {E7] D
77—, UF BLERIC RS OB 12 1HE T 508, FibfE A &3 %<2, — T, 7k
TR+ BT + D AW+ UV 3 O 7 m—(3, EHEE S T Hl i < DI L AT 5,
ZOFER, A RIORETIL, TUF UV 3 10528, TR SR LR - BEE L+ 0 A+ UV
H7E 1 J0E COy HEMED /IS leoTe, Y, BAKDREFEFRIZH W T, BF LI FRA KL
B AT LD RVF —{HE OBLEDLOEAMEN RSN,

il ) FAKOIHF T VA —

TKALERAE, BFE T TUF BE+UV 1 00 PRl 15
#)70—, UF BCHpGsgIcT/ 2l e — i
(NF [0 CALEEd %570 — UF JECRITLEE . DA E K
RICIRIBIERO B T T H7a—0D 3 UFFTUV (019 DHFEERD
DT AT LT, FRZ LTI UF-HNF (OIS OSSN ggﬁig{g&l)
£2% CO, HEH B L a7z, FLigekt 52 UF+RO m_x e

DFAEKLIES AT 2T, EERICHA AN :

DK WABGEEROIO—) WREGERKPOIO—)
HWHFMASNTODFEEODHL I EWIES o
k A 52 BEKOBHFAIZETS CO,HHBOLE
Bt DT a— Ui, 7rd5. T EY KOBHFAIZE TS CO, BHEBD LA

AKRIRHIT, Wl EAGHIC D=L O .
FHEEPREVEEZONLIHRA 07 ERIE
FABEL, FAKEE 5,000mY HTRSEL -

7?1’ . AR

o nEN

o
%)

5-2 12, AEKROEHFIHICARS CO,
PEH S D e R EHRE R 2 m T, ARG
BIZBWTIE, BRI O 3 SORRALEE%
W=V AT AIZEWT, WG TEgES
8+ LB I2ER D CO, HEH B T IE]
STz, TIEY, FAEKOETFIHIZBWT,
BHIE L7- A KLY 2T LD T )L F—
HE OBLEPOOEAMMIEN RSN, &6 00
(2 ZNHDRRMLVEE S 27 5D CO, HEH & UF+UV UF+NF UF+RO
(0.39~0.89kg-COo/m’) 1TV VI 41, | T IR
T2 FiDOKIEDOHERFE BLIERD =R /LF
— KD CO, PEHE(1.22kg-CO,/m) L0 /&< 720 | AKGE AR L0 E = /L6 — [ TILEALE
DHELR CEDFREMEDS REINT, 7238, 1) DOREFEFIHFUA LR L T, HAKDIEAKIZERD
CO, HEH B/ INENDIL, VA %R E LT U e T o 72720 Th D,

5-3 12, [} 52 IR, BEFELTZ 3 DR 2T LD CO, HEHEDWREZRT, W
NHENNRD CO, PEHEN K% H, B IRD CO, HEHEIFT M ThHZLERES
iz,

CO2# i £ (kg-CO,/m3)
o o
w D

o
[N)

o
-

X 5-3 BAEKULELRXTLO CO,HHEDAIR

- 292 .



i) 7 T A ML T VA (— IR K D R

A QLB 2.0
TAKEINPDARUEL T KA B L CRAELE 5

B, WDWHY T IAMUEIZOWT, AFET T, o  Tom

PRIELT= BTy VAR E A L %A 3 alRKR T -8k :

MAE DR — RALBEAKLE S 2T LD CO, MBR

PRI SEEL , B BEE ISR S (MBR)SE 10 | M ARETIR03

FOFNEEZLT-, MBR 12O\ TId, H AR A 137

UAitf MBR HAfRBH 7 02 =7 NA-JUMP)D & '

#7554 N MBR EiFFECTHV O fizka s S

HlELT CO, P BEHEE LT, s R X

Ak B 1,824m’ B LR E LT, CO, HEHEDH 0.0

ERERE 5-4107T, ABFFE TR L [ HR+ETIE+03 MBR
BRI+ T VA + A VB D
AT INZHOUWT, CO, HEHED MBR LOH KW 5-4 HTS5A MLEIZERS COHEE
B R o7, el MHEELAE T AKE—
WALER 7= |2 BB CO, HEHHEZMEL TD, oL, FAEKD CODy, BEIZDOWTIE,
MBR 73 6.0mg/L THHDIZXIL . BAFE T AT AL 15.3mg/L L@, EWILELE & F0 AT A
ThdID, BAEKDEEWREIZOWTEWEINIZH D=0, FEKOF]HHEORFTORS
TR EPLEEEZOND,

(DIAT) 3t B e PS5 D BREE R SR O RF-A FIE DM at

FNED EAREBUK T 256 | fEERAUKFIH OB AIZLY | BUKHLE Tt TOU & O A
FLAD D, Ziud, — S BEOW ) O BSR4t 35, LCCO, #R % G iiss ¢ 3in] ) 1 HuK
LT CRWO T, 2 EOFERIFFI O SCHRFHA 2 FEHE L | s SIE B AT 7=, W1 T By B
(23T B8 B K FIME D B BEHT RIS 31T 2 0n] N HERFIE SO . 1% Uit S E DRSS BB 2D
ROFHEOFHIEL TSHEIT2Y, sl UL, NS EVIR N RES RAeD e — TS
IKEFIC B RN R ESR BT 228, sHlifhE L CidiGw A ns, ERER, 5Bl HKIEE), Mzt~
DRBEFETHY | OE B Xk BR)11% B FnDHITREERE O QR4 EndH 5,

OO KB =1L — LU AT BIIREE DR A BIREA

DIZBNT, BIFE LIRS 2T 0D = RV — A COEN 2R U203 KB 1 COENL
ML R T RERH D, FAEKD TOC JRETHETL5E, @ 1) ORFEFMTFTIAITBNTL,
(BT B AL+ B IL B+ W A+ UV M3 07 a—TlE 11.2mg/L, [UF E+UV {E73 28
5.7mg/L THY, TOC WEEIZBWTH, BIF LIRS 2T AOBENIEN RS, 72355 K
BRI HOWTE, EBbLD7a—TH S e -7,

@ ]l) @%BFH%IJFHO)“/‘)‘U%‘GZ%HE)EE7K O4EMEAE+03  WUF+UV UF+NF O UF+RO

® TOC JREED M HER A 5-5 12~ [UF 8

E+UV JH5 ) &N EW AR + 4 AL | D 7

FIAKD TOC IEAFSTHY, [UF E+RO 5 7 7
f) ETUF BE+NF B I2oW Tk, AR B,

TOC ¥ Img/L LA FCdho7, [UFE+RO 83

[i5% ] & TUF &+ NF [ 12D TR E 1 OB 2

PEDRH 0 RE L, TUF UV 381220 : N
T, =RV — B EEEETHE, LI 0.0 0.2 0.4 0.6 08

B KB THHIENRENT, LinL, G AIBZ 27 L DCO, B i Bkg-CO,/m)

IZ BT, rﬁfﬁl’@ﬂ%é]\@ + ﬂ"‘/.‘/@ﬁj DT 5-5 BEKOEBHIAIZE TS COHHE &
KA 1.9 BETIAOIETL . TUF B+ UV i ToC O

FIOEAKIT 12.8 ETHAHZ0 ., ZOEICBWTERB TH LA REMN G S, £7-. [UF E+RO
[ & TUF BE+NF B O FAEKO BRI, Wi [EME A + 74 ALEL 06 BAF72KE
Tholz, ok, KIBEEEICOWTE, WTho7e—TChiShgiolz,
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F72, BRI AEKLIES 2T LB T, S aT AV LD AR F RO 27 G-l (DALY
ENZ DV TIE, RO ALEES NF LA G T e 7 m— DY R HB/NEL ZbD 7 a— 25 HE AKX
KEH B CThHDHIZD FAEKIZOWTRIAW BRI A ATRE TH D ZEIVRENTZN, ZHD
SLBRITELEREY CO, HEHY B R E WD R HIRE CO, P EAIZL T, L EMEA W~
X THD,

FAEKRDRBIZHOWTIE., FIHAT UKD =— X2 Lo TR ES, FO=— R85 A LB
T BRI ONTE, /e ANV AEORRAEIIT T2V A7 R0 MFRIR D =)L —1H
#(CO, JEHEEHBEL TRDDHIEIT/D, Fo, FHAEKDIEKTFLF —IZ O T, BKE
BiEOAE i 2212 1, AR KL IZAR Db O X0 RERL O L7155, 207 FAEKDEKRTY
TIZOWTIE, BEKIRD =RV —HE EE BT HIENNLETHDH, ZNHOREIIRT T
X —IHEEE KEEMAKREOEAERL, 512, AR, FRAKFIZES W)
MEOUE LR, TR O i A f &H IR LD KB ~DO N R EE B EL TRODHHO
ET5, ZOIHTL T, Bkl s 1) 2 i 72 B AE KRB S I E S D,

6. KOBEZNFMEL A A=) T (ERHEFRIN—7) [WF4HE 6]
() AFFED BN

AWFFECIE, BUEDOER T KB IRCH LW KR A E I IZ L > TEA SN KEFRIZ DWW T,
A SR 38 L OVK A AW~ B B3 A 24T,
(2) 5T FEhE 715
O KPOFHEMEME=2) 7
i) REBHEEE SIS T2 M 7 D B

B PR AZ T OE LI FIETHRIEMAED ., FRBERTANAEL T, /ey AL A(LL T,
NoV EEFET D) A%, BERO F AN BT AR bSn - ERFiEINZ ., BHEED
) L& HBZ, YT VF AL PCR ST DS EDFE, B — A LB Z LD RTALE D4
FIEIZOWTCRHMEZ T 272,
i) JE AR O IFAE ERE O R

o3 RS AE ) D AFAE FEREE IR 123\ T

IE. FRT ANV A% NoV &L, F/KIEYE

RRMEMCEBCNRBUZOORE N\ (| BEKURIEEFIORR

RATAPEE “M‘ [;] "HACCPIED ‘

| EAHORBRINEE ( xeozm | <EET®
A RO H) 213 T8 | TS H O | (e
TG M o SRR s T ol % %t 42 gD ALY ..,
WZKEE=HV TR FEREL ., x5 Hilko — CATAESCS S
FRABIRILE NoV I EDOZEENZ OV TR sEvsess st - kifmsosat)

. . N - ° 2 El N4 ) it AT LIS
L/7§_o iﬁ_\ @%7 JL—7 75“:1:4 élﬁ—é,%$i% EAK x; gg:ggﬁi;*ﬁ’*ﬁ:%
BIEOBREDRETRET LD L‘\ e i (% CKABEHONBREOEE)
HEHEAECO NoV B EDE=#Y 7't F i

-

L7 Fi it ey
@ KOBEFRHMEE L TIEORSE C=)

B A K FI) B 0 i A 22 g ) A 7 24T 6-1 KD B LM ST DR
EOPAAHZREEL @D fF1E LR
ICEOERAG LR T — 25, RIFFET
BRI SNDAHR L 2T D KO FE SN AFAEKICHOUW T, FI @m0/ 5 27 3l 4 32
Wi U7, BEARAS S5 . FRAR KR BE O JE RS FRAE (B I DY AV BLF45% HACCP O TFiE%
wHUIER L,

6-1 (2K DA F AR OAFFERE R A T~ T,

O AT e AIZEDE=HI T
1) A BB TFEREZPNTAALTT oA FIEORRF
AR T DBAG T IRRELDOTIH DT DT AZX D DNA ~A27aT7 L ADEA% . B T-FHD—H#
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DORERIRVEDOFETR . AX T DG FEIRER]SCARAT gids DR, X Gl AR OB - i | A5 7%
BT — 2O IO E T o712,
ii) BRI AT DO SAF =S 7 AR T D FAh

-T2 KAV BR AT D TR K Z XTSI DNA ~ A 70T L ALK DA I a1 5B, waA R
EHER . AL W RRBRI LD A AT =2V T FE i LT, T, o= 7T —H
EHEIT, B2 K AVER AT (2 LD A W 2 B DR SR % FEAT L 7=,
@ KA ~OFBTAN

BT BRI KRS AT LOBAEKIZH LT AT oADK AEABE~D
RN 3 L OV A K R OE R 2 E O BRER Y A7 FI A &2 SEhE LT=, ERDANAFT vt
ATIEEL T, BAKOEFEA R ERBRE L7, £, TR KD TR B 7p DI
JIRPRIF C& B RN R/ DR B KIZ DWW T B A 24T BT 72 KL R Al oo FE A= K
DINAFFT=HN T T =2 LG 21 THOZ SN0 | AKALER S AT LD KA 63 D5 88
AR AT LT,

(3) WFFER R
© K OWREMEME=FI T
i) U7 /L2 A 2 PCR s D ZEAMIZ L DM % 107,
};y:@,%ﬁgﬂéﬁ I20uL§
B OB BRI, PEA T K, ALEKEE) " 100%
Z VT 5 AL PCR #£{& (Light Cycler DX400,
Roche #H88)2 v BE#R O T KRBEHZ e kS
NI 'mTE PCR UGS E 20uL 720D, JS=
100puL (ZIEBRLIZBED /am A )V ZAD kR HEE
SRR LT, TORRM 6-2 ITRdTIED,
D 20pL SR CARM E7Z1E 10copy/tube Aii &
) E SHUTARIR BERURHI R LT R S O + I

103

[ay
o
o

NoVGIEE (Copy/L)
=
o

1044

PCR MUGEREZ 100pL RICHLIETHIET, % ATl B ca K UFE
s — U o = 1 MK ALK
Eﬁ‘ofaﬁ/a‘l\i@%b\Tb‘gfﬁ%fﬁ‘%)\_kz’)m‘ﬁb NDZOUL%_CZ:@H:']
Llpole, Flo A EHE SN REHT R L T 10copy/tubeskis ={SRIEDIE LT — 5/ fE
bR A ATREL 20T, B [ 10copy/tubell E
6-2 NoVGI M 20uL % & 100pL R & 2 EEEDLEK

i) B — XL LD RTALER D Rt )

MafEatBl s (L2 RNA DRt ahR% o

S S 107 &

M ESW572%, RNA filtt OFTLE ks L e
TE— XL AR R L B — e LR 104 il

WHE TRROBEVIZES NoV EREx kL7,
ABRKITRA FARBLOBRE KE AW, i
AN FAKIZE — B RO BTV A1 THZ T il

B LR &L T NoVGI D 7E &AEA 3.6 fi 101 # L 'L B é % i T

NoV GIIiREE (Copy/L)

HIMUR R EE 23] B L722% NoVGII CILEd 1074
Fpin BRI HERR S in otz FT BREE 10
K TIEE — X LB 21T > TH NoVGI, ;’;fg)
NVGII &4 2 7E S B 7 _E2h Fehsfesd
SNIRIPoTe, TR, TRA T K728 D gy

SS RENEWVIREIOH AT, B — X O FTLEEZITHIZET SS (B L2 AN AD 55 B
TN EEDLH, BREIKZRENL SS BENTHA T AKIOGIKERE CTHHZEND, BIHEEDRm -
BhRIZENRNIZb D LHETE SN,

iii) JP R A DIFE FERED R

Il I I | I I
W wER| mE KA | LR PR A
(HiEH) BT [ HTFFL TFH L i~

(o
N

Il }
UFES IR Nﬁ%wr { UF+UV

FRERPPT (n=26 % 3)

SPHBRTIK - T L
( (n=2~a)

63 MEBTOLRDEEK, BEKBTO NG RE
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APV AT SO FebfE T — 2 L7025 30 FEFHDOALEL T e A B 2R E =42V o7
KON 32 FEEADW) KO EREHRZ1T 7, FFAK, FIKZEOT AV ARIREF R, DI
TR LI REF B L TEEZHWTC, B FEEZEE LD, ZIUCXY, BALEE TROY A
NVARERZFSINITDHEEHIT TR DT A IV AJE I E 2 D RIS DA I M2 L
720 X 6-3 (B SN AEE 7 o 2D A pEK | BRBE K T NoVGII A7~

@ KROFAESFRFHM

KR OIFFEAEN =LV 7T =S54 UV dose (mJfem?)
AFIFNC 1T D A SO BEAT T2 00 Pl 70 I~ o0 o0
HEL, L7 L—7 TS LI MBI (i .
Ay T TN BERRGREL T, BUEL W 179 bp
NoV REET=FV7 T —%% M\, Case study {% . A 308 bp
ELUTRER AR L OER T KRR AR RB D i
BIEAKFIIE~D NoV U 273547 > o (earrshs
Teo ZORERI | A FHIRZ BNEOBLEINHD ﬁ
P e A DA & ML=, 2

FEAM T 5L EERRAED Y A7 B FE -
(QMRANZ S DA JEMIEATFFEL (DALY & 1R 1R e e
L BRHAHBIZBIT IR FIF & EL 3 L
7 6-4 NoVGII DIENER T- DR EIA

IEAEY =) TRER I UV ALE i
KW phage MS2 D RGPt LB s+ 1E BIEIZL 0 20 o ggse (mJ/C;; L 120
DRBIENTEREL COBZER I oTz, RRE o ““
(TR b & — R ALER K (75 2B 7K J0K) C y=-00072x
BAHBUT, KT LI MS2 phage WL UV I &
$HZL% NoVGII & MS2 phage DFEFEE 7 -
LEEERFL, NoVGIT O UV ilHOMEAE A °
ﬁﬁibf:o ﬁ%ﬂﬁjﬂi611%%%%%&&1&6%@@2 3 3 y =-0.027x
ZPLRLIZ T T4~ —% v NoVGIL O ¥ iE Ik E X 106 bp oo
% 94bp, 179bp, 308bp &L, MS2 phage D o :ggjgg -
% 106bp, 364bp, 534bp, 1014bp & plaque assay (T IED * 1014 bp y=00u5 \ g [Pearpe
AP DFMO AT o1, ZORERAR 64, = 5 | OTHemY woom
6-5 12 6-5 MS2 phage DAE)EIET

UV LB Z I TA AT L72 MS2 phage DiE B K OUEYLl O B G
a1/ EIETE NoV Oigfs 1D EIE Lo/
XL, RAMBRITTEDS NoV KSR AT REMEAS RIS T-, TR AJLE 352 LT MS2 phage
I%. plaque assay D RAZIT SH A D FERZ AL, NoVGI b [FIEROM A Z 7R LT, LA ELD | AR
FEICHRNT UV U TR TO NoV BREMIZEIL TIdHEE MS2 phage #25 NoV FrEZREL THL
D~ TRV EHIBL . QMRA (28175 UV ME T TO NoV DFREMEIZEIL T
MS2phage DEYMEFRERAZHAL  HEE NoV FRERLLCTHHHL NoV YU AT Hliz1T-
7=

7ok, STHRFAAEORE B L0, UV ALERIZH31F% poliovirus, Rotavirus, Hepatitis A, Coxsackie
virus B5 728 DAL Z 13 7~10ml/em® T 1Log DARIEAL A3 HI75 T& . MS2 phage I3 Adenovirus
EERE . DT A AL OG LRSI EARS A2 18m/em® DLESMER BT 1 Log DATEALAS 15
T&ED,
7 6-11Z Case study & U CARBFFEIZ TRAFE ST & PR A LB EE AT L2 33\ T S = FR AR K 23
TR HSNDZ LA AT LI FAEK ORI H B ED NoV YL A 7FHiiR 27~ 7, 2k, B
FEUTKFFAE T v ALV E S 7o R4 KL, UF BB D% B IZ UV, NF, RO BT 52&
THELr —ADIZERTORHBIHIH AR CHAZ ML) E7roTe, Flo, A LB+
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BEEILI + AL CIE, UF+HNF ARSI ZIF R & OMRETHY . HK OKE) M &R,
L= 2 COr —ATRIHATRE TH L LIS N, 728 ARFEAMIL, NoV B{n - COFHEfE
RBTHY, BYMEZE L TN 20 | 2RO FHE 272> T,

FAKDYAZEHTIEIZBW T, HACCP ZIGH L, ENO 3 KR IZR: W TOKR
D& TV ACRESNAINF—RDOT O 270 —X AT 7T LEVER L. B3 KO HEHC
BB EETRRNEZMP URGEZ EML ., FAEKFHA RO GEER S EEE N EZHLNEL, B
£ H7KF F(Case study)iZ331F 5 NoV DYAZ EBROMFTHEEIRE LT, (£ 6-2)

- Hol— s X e 4 =T
xo6-1 FFELE-BERERNICES T SBEKFARS : =Tl
FHE R
+43 (i 0, 6 |\
T T (5 |DALYIGOS55 750595 TZeaET0 ™ I o e ot
B [DALYEDRTRDIS%(20)4¢ 10° LUIF B BAVERSTRRE%(I0R 18° HF B BALVIRGBSHBREY(28)Rt 16 ME
N [oALY > roess NETE 5 3 :
TF DAV 68% (1) A I T T+ aﬂuﬂmm%zigﬁg\’ 0THT 53 ;sé'%(gf%%";k)ucm 10t
n . P B AE BANEon HEEER(10) (107 p w8 [parviodymosdiion off s FK
m%%lp%ﬁvfﬁza?(ﬁm 355‘)%15” 0 ae () ) (SEPFR) AR A (ER) (28
LoghRzs® T 0.3mL/E  [0.1~1mL/100g| 0.02mL/[El 0.1mL/E 0.3mL/E 30mL/El
27.2[E/4F 242g/H 3[El/F 20[El/4 20E/4F 8B/
SRR - - FE F&E F&E Fi# & &
SR+ UF 3.9Log +0.9Log *+5} ﬁ ﬁ *"'ﬁ ;[:_|_§j\ *ﬁ
MS2phageii 5
UF+UV 5.0Log +0.3Log b} - b1 = - F+4
* % Ms2phageffi3f  UFBETONoVOS e
UF+NF 6.7 Log +0.5Log b o b £ £ E
S+ |Vszohagemm  UmETONNO e
UF+RO 7.7 Log +0.5Log b F 1 B 1 ] E 1
Ms2phageli 5
O3+ FESERY
+eSsyommm| 59 *03Log & | | | | F+5

5+ 6-2 BERKFIFA(Case study)[ZFH1T5 Nov D1 R BEEDRETEIE

NoVDOU R &M REIEIR
(FIE) (Case study:E=22HKFIA)
I\ —REFHE | URITHIWR(ESE. HEE) CTORRKESADFE, REHEEH
BEBOIFE SEE YU IEE MY USE
e * FEUKDRABEDEN = BILE, HBEEIC KD
%ﬁ ;iﬂ,é(CCP) FETOCIDARA = EREGENEERTE=YU>D
’ (QMRADREREE [CCCPEIFTE)
* QMRAIC KD U R FHiEIH S EEMIRNIEIRME (DALY or £
3 - i ] -6 .
Eggﬁﬁ (LD BRRERE) (CEDBEEMEZESRTE = <10°DALY/A - £
AR * NOViRE (CHIEUeKE (BES) £CLELTHRE
= NoViBE(CHISLEKEDIAEFT —45 DS, SEILE
EZHUSD CLICHIEUTe/KBRIRG CRIE. BE=SU>D
FEDRE MXADBREBRNSNOVEEEREZHTE %
EEEFIR CL%zi#BE - I UIeimEe = BUKELE. LR (SESEILER) or ZEL
DFRTE 2 (UVE) oBepiLig

O AT o AIZEDE=HI T
i) A DB FBRAE AN AT T oA FIEOB %

PG TR KB CTEB L TODAX % AW CRalE st & 17 U 96 Wi o - 1k K g 2 525
MBH . DNA ~A 2787 LAIZLY A X T OISO EE B % fifT 3 5 Bk R 2 fS LT,
F7o, MMELEREAKDORBRIZEY, KEDOBENZ KM R E 2L, b
DOBER R T DR BLE & FEEAL U7l & KE & F-M 3 2 M 7k 2B L7 (M 6-6),
ii) KR Y AT DO ASAF =R 7 AR B O A

KA ~DOEBZ MO IEET — 52 L7025 30 FIEO KL AT AONAF T =LV T 5T
o7, TKREI~DIRFERFO ALY I AR T BUREE A2 E L7oRE 3R, T/KAE OB AR K AL 5
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D DL, ZL DG E TR T IEBRE MRS 272 L | TR B A K ALBE DS K A A=~
DRELAR T SELDR RSN (14 6-7)

CARHRIEETF o AABREET

T epnmae: o | BETORECEC, N WREOEMERE |5 o .

L | s ERA S MBI & BEEFRROTLNAS
PR e
0 i { - . N . i i =281 =12,
IR &"f BEFRERSASUAS - SRR A w o 2 3w JRZ120
an Feminization Factor Z& 3 - PG B3, &3, 4
10 : I - - BMADINE Bh o - ﬁ? °
0 s 0 5 10 - EEY (BE) ADRE $£ . 752N
HEEAR ML L URE W Tsaoean M eaoian
SHRAETORETRIRE . DNAIE#E S (HIE) B IR
Al —
0= {HBRAR |xzt0)§{uﬁ§o~10)fiﬂﬁmb| 1=HBREAR - TOTS AR . = AR
- LA 2nd
- BEEH
- HEE SR N = UF_UY
- EEORE gt Hmons
- BPROIEH " UF_RO
} —
o 5 10 0 5 10

6-6 A ZHBILTFIIT v A FEOBE

®2013/8 W2014/1 |

0.8 0.8
-
o
£ 06 0.6
g
w04 0.4
0.2 02 +
0 0

6 o o o - & s o> w w 0 0 = = = 4 4
1333 335193 :Ed
g %R 8 Z S 5 3 5 53 B O # % Kk K
CR $§ " 3 & 2 =
E
L J L J

T T

Estrone mmBISk Ak

6-7 WL G~ A 1y N7 T MEAEKRD A ST LT FEE T O —

@  KREAY~OREZM
Case study £ LT, L7 /L—"7 TR LT ALBRE AT (B Ay N7 T8 7t Gl LT
FEIEFH L #BTH KR A BRZ BT DK DO KAL) ~DFBFAM AT 7T, WA RMNE
RERND, FFAEKOBEEICH TR EMNEMR LT, o, BAEKDNAL T A REEREE
IKDISAFT A RERE T DL KAEEM A~ BEZFMUT- (X 6-8) , TDRER.
T HERF R COFAKDZ MR LT,
B K OIEEED ST MM EVELRFILD BEKO)

) — EE?%E@Q‘EH::&‘X%L\ FL—F (A>B)
A
0.75 > 23 B
3 % 22 Bk
% 0.5 A » % - AR %E
= i3
¥ 025 | 4 EMFERB D - A
A;A//Z' ANER R 28 1 Ill
0 19 +
1.5 17 1.9 2.1 218 25 ZRALEE K UFIE-ROIE
Ln{EE8E) B A
REREE SHEZREKOFEELLTER BEKETL—FTHE

X 6-8 ML G P Ay NTT L MEEKDESRHICT D A X D%
FEVTAR 5 38T D FEERNT ST FH RO ETAT O R s3]
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Fo, MEMELREFRE T —Z 2 VT, 2EBLOMHIRICEIT 2 IRAEK 0 PRTR
BB D8R B A7 IR B L O EEICIITD A E K PO E IG5
A REY A7 RIREAT 2 FE L 72, 502, Case study &L TR ICF01T 2 2RI T i A K
MEHZIB T %K T O PRTR AL E O MERER I OAREY A7 IR A4 540§ 5 Z &2 &

BB CEMEICE DM R KEEBRY RS OFE

[ |‘F7]<MEJK:PIDHH{I:.§M€DHE?EH | HHROPRTRT —#I-E M EHAHEFIALT,
PRTRE —TBIEE AL P H 200 HEH &R

pEC = FARLBIESASOEMBR HUE (HAFEPATR) Ha = —PEC
EMTAMERE (H23FE T AHEE) T OPNEC

L 1
EHERE B O | soneen K & £ RARBEOFE | o enE
K | OB, x(4) [zrmmKcErES|

Mgz | 5 SAEICEOSVT, DR L
__;%;__;%_ s c L2 O(s2) J!(ﬁﬁfﬁa?:‘fﬁﬁ ESWC, EYBEEOREY S HE

BREHAR O62) #E:O(88) | EFIUL. EFOFI AL, LAS, = LER
| Bk, BR, Bk Ak %E | 0O(82) X (5) —»| > RIEA(BE) ORMEERL=FEDR
B, EFRF /2, s, S o LESHOHAIE1IEE

O-HO<1 *:1=HQ ik ERLL (ALl ST A BN )

- . RBLFUAERELLRELEE
E X ST R DKEEBRY R OFHE | PEC/PNEC>1 EUHMBEIE

TRALESKICEIEEREE | PeC EPNEC: BEEDERBEESE (XEE) 1 DHRE

MEHEY: PIVROTAY, FUROATALY, LTOFS LY IOYY FhTO7y TYRAOTA D,

&L 20RAL L, TOT5/0— 0L, 20493k
- e =3 | KEBEEOHFS R ETOTEPBEROSERRHELRHLT
[Crmmk M AR | e s

X 6-9 {EBUEFEHE D U R 7 ) EEAL RS R
0. FIHABRISCIFAEKOLZ2EETM T 5288 TEZ (K6-9) , 72, =XV 72k
IV TR K i e — 2 % AW CEIK S EO L BB 27 IR A =i 5 2212 k0 FRAEK
DR EME R LT,

7. PERETHIRICISITSEAEEROBHEZO%E (RAE BdRrF¥—IA—7)
[#%EHE 7]

() BFFED B

REFEE LW ETIL, KOER - &FENBEL TE TRy, BAOREEL TEE
P CRIBEMNCEDFB Y E L TS, ABFZETIE, ZNETHEVEH SN T~ [ER
ER I GRYITH B X OV O JE LA T 27 Vgl 35, EMFRAEICIVAKE ., KFEABRIE#R
SKOFEELEBLOZORN R EDOKEICETLEROREREIET D, SHITIE, Y%
HHE I 361 24 1 DBRIFATE DO ST TAMEZ2 8 DIE WA GHH T, #iic/e 21 A RER K IGER R
DO YEMICBE T 25N E1 T, Fri-72 /KGR R OME I L EESND FARFAKAIAEDTZDD
EALBR G A2 oL & U2 K VB 7 e AD EFFIR 21T, I fEA0IC, Skl ic 35175 21 ik
FOTER T K TE B SR DRGSR DT O F K EAEKFIH > VA ICBIL TR E1T,

(2) WF 72 S htE 7 1k

OY %Ik DK ERBEFANE O

AFERBIOA A 2—70 82100 T, Yo BT 5KOFE /MG B I OZEDTILD
TE R ETT), AEHREFEIC, BEAKJRTHDHINIII, BIOTH IO EET TV,
K ERERAE L E T 52T, UG HIRICBITHKEBREEDOIREL CTOHE - &I 9D 50
AR i S A R
O EENOBRBEEAR R - BLH - R B L OB TE O 7 Mtk iz

NFERBIOA A 2—728 %@ 0 T, PIEENOBIATORBEEAR ] - L7 228
P 2210, Yk 31T B BUE D KRB 18 ORI LBREEATB O 4 %% O J7 I BIL T
DHRETT,

OotEH &G T, #Hiicie 21 AT AKIEER R OB BT 25l 21T 5,
@ FARFAEFRH D= OKMEREIF O & 2 Ot

BTz 7KEIR & LT TFRBEAEKDAPENBIE AT & LT, BB 2 i & L7z KLet
7 ut ZAD IR ATV, AR KOS ERREA I SN T 5, ABEKE 2 mY
AR O Elis 7 2 v 7 FALEREEE (LA ¢ 0.1 um) & Bl PRSI CRRET D, T
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AALBRSE D~ YRALFR K 2 EER A K & LT, ZERIRIEIE A A ST B L & biC,
FICVEGEH . WERVERY . EERR A VI R A Y T T, SEEEMEREEE 21T 5
BA&HIT ., il B 23 X O OBIEAEDREEIT S,
@M HII T8 L7 21 A i K5 52 4R

St sk 0D K B BT ST | O LRI . A L MR, AL ORLE K
G EARE). A% OBE B, 4
SRPRERIHTL, SHITTFAREAEK
ORI F VA ZEF LI LT, Yk =
LT 21 i A Ry | () SRS
RENIZRRT (K 7-1 BHR), AR AR

TEEBEDHD
HRER

RFEGHR R

R BREE

(3) e (anE] g o
D% Rt A B DR [memwm G

TRYIT X, WA E R IR T
BIDERFR R 1900 mm DL Eepy AR T gy (LR B
LJOEARVANIS S =/ N E et /10 e
Y., 85%IFMNEDORFHNZEF L TD,
Fio. FAAREREEL T A7 N KB L O F/KEL CTOF]H Al HE A E P& 134
5~6 fi& m® THDH, —J7, 2011 FEOFHKKEIL, £ 20 f& m® T, AJREL TUIZDIFEA L ZHIS
FINZARAEL TND, ST, ZOWJINTELER T OKIEEL 7> TERY | Fa7K AN 11X 4600 77 AT
BV BAZERD 20% &7 TS, T A2IZLO ZNHOFERH DR BITH R ELL 5% KE
FEOHEMN TSI, Fr 2 KIEOMRITEBH L7 > T0D, Fio, BB RBICHOKE O
{Eb&END,

VL EDINC, KEDOBLENSIL, B2 /K EIROBRIBENME THHZ LNRRB ST, Fiz,
WEAF DO KPRS AN DO EE - TNDZ e FHIIZIB W THEBIZIE ST D HO KO HIENEE
ENTNDIEMNS, FAKEAEKFHOMTREMEIXEWEE BN, T2, KEOBLENOE, N
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HFP 2280, g nl e R BB i K IBEBR D 7= DK L Hiflo@hm, 7277 « 4/ _— 3

HLE(CODNEE 2 Bl VAR T A, RTIVA MaRY X UoRE 3F & A, BB,

E¥R, 201542 H4 H

AR — S, FAGEIZBIT 2{LFWE DM E & Z OREFH IO R A, {LFWE D%

PEBIIET LR Y A HEFWERRIC R T oo eifE e a ), PRERT

48 fE, BT, 201542 H 6 H

F P72, KEREE & KTBER O E & fRU T 2 72O OE T OKFIH O & 0 F5, FERH A+

SR 27 4 2 A Bl FRRIGERE, 2015422 A 7 H

[ AIR— S, AKERBESGEIZ T 72 B #2565 612 [EIEERREIGEE =, 1T R,

A, 201542 H 15 H

MR 20, SR CHED TN D U o ZJLKILER, U WA 7V KIC K B R ALE o &

EWRBULY AR T A R, PR, 2015422 H 27 H

RIS (EWN&GEE 157 1F, EBREEE 127 1F)
Bx]

ILHO KIM, Removal of Residual Pharmaceuticals in Wastewater with Physicochemical
Wastewater Treatment Processes, 1st International Symposium for Industrial Pharmacy and
Clinical Pharmacy, Guangzhou China, 10-11 Oct. 2009.

SEIYA HANAMOTO, HIROKI SUGISHITA, ILHO KIM, NAOYUKI YAMASHITA,
HIROAKI TANAKA, ISAO HOWA, CHIE KONISHI. Occurrence of pharmaceuticals and
personal care products in Yodo river system, Korea Society of Environmental Engineers, Korea,
Gwangju, Korea, 6 Nov. 2009.

ILHO KIM, SEIYA HANAMOTO, Narumiya, NAOYUKI YAMASHITA, HIROAKI TANAKA.
Performance of O3, UV and AOPs for the Removal of PPCPs Residuals in Secondary Effluent
of Sewage Treatment Plant, Korea Society of Environmental Engineers, Korea, Gwangju, Korea,
6 Nov. 2009.

Hiroaki Tanaka. Water Treatment and reuse towards more sound environment from disposal,
GCOE 1st Shenzhen Overseas Base Symposium, Kyoto University-Tsinghua University, China,
3 Dec. 2009.

Mararu IHARA, Introduction of JST CREST project, IWA F%5 /5 % Paul Reiter FCEDIRFEES,
B, 2010 422 A 25 H.

Yoon Suchul, Hiroaki TANAKA ., Occurrence and removal of NDMA and NDMA precursors in
Sewage Treatment Plants, 2010 KSEE Spring Conference, on May 6, 2010, Jeju Convention
Center, 2010 4F##[E, 2010 4 5 J] 6 H

Kim Ilho, UV and O3-based Technologies; Promising Candidates for Chemical and Pathogen
Risk Reduction, International Symposium on Emerging Environmental Issues & Challenges.
The University of Soul, [, 2010 4= 5 H 13 H

Hiroaki TANAKA . New Challenge for More Sound Water Environment . International
Symposium on Emerging Environmental Issues & Challenges, The University of Soul, F&[E
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

201045 H 13 H

S.T.M.L.D. SENEVIRATHNA, Shuhei TANAKA, Shigeo FUJII, Chinagan KUNACHEVA,
Hedenori HARADA, Tharaka ARIYADASA and Hung DINH, Treatment of Perfluorooctane
Sulfonate (PFOS) by Combined Coagulation and Adsorption Processes, 19th
KAIST-KU-NTU-NUS Symposium on Environmental Engineering, Kyoto University, 2010 4 6
H

Hiroaki TANAKA , Pharmaceuticals and personal care products, their occurrence, control and
assessment in municipal wastewater management, GCOE Japan-China International Meeting on
Water Pollution and Control Technologies, Kyoto University, 2010 4= 8 H 4 H

Takashi AZUMA, Gopal Chandra GHOSH, Norihide NAKADA, Naoyuki YAMASHITA,
Hiroaki TANAKA, Levels of antivirus drugs at sewage treatment plants and effectiveness of
treatment in relation to the new type of influenza, IWA World Water Congress & Exhibition,
Montreal, Canada, 2010 4£ 9 A

Seiya HANAMOTO, Natural attenuation of pharmaceuticals and personal care products during
river transport, GCOE International Symposium on Water Environmental Issues and Challenges,
Otsu Water Reclamation Center, 2010 -9 28 H

Marfiah binti Ab.Wahid, Establishment of real-time RT-PCR methods for human viruses
detection in wastewater environment, GCOE International Symposium on Water Environmental
Issues and Challenges, Otsu Water Reclamation Center, 2010 4= 9 H 28 H

Yoshinori NISHIDA | Virus removal by combination with coagulation and ultrafiltration for
water reuse, GCOE International Symposium on Water Environmental Issues and Challenges,
Otsu Water Reclamation Center, 2010 /-9 28 H

Hiroaki TANAKA, Tatsuhiro UEYAMA, Ilho Kim, Masaru IHARA . Can water reclamation and
reuse save energy by Integration of Urban Water Systems?, JSPS-MOE Symposium, Tsinghua
University, Beijing, #'[%, 2010 4= 10 A 21 H

Hiroaki TANAKA , How do we harmonize water quality improvement and energy consumption
in urban water cycles?, Second GCOE Workshop on Strategy of China- Japan Environmental
Engineering Joint Research, Beijing, #'[E, 2010 4% 10 4 22 H

Gopal Chandra GHOSH, Hiroaki TANAKA, Naoyuki YAMASHITA, Norihide NAKADA,
Takashi AZUMA, UPLC-ESI-MS/MS method for the determination of FDA approved
anti-influenza pharmaceuticals in water environment, 36th ISEAC conference, Rome, Italy,

2010 4F 10 A

Tatsuhiro UEYAMA, Ilho Kim, Masaru IHARA, Hiroaki TANAKA ., Can water reclamation and
reuse save energy by Integration of Urban Water Systems?, Second IWA Conference on Water
and Energy, Amsterdam, 7742010411 H 10 H

Masaru IHARA | Development and Evaluation of Water Reuse Technologies for the
Establishment of 21st century type Water Circulation System, GCOE Seminar for Water
Reclamation and Reuse among Japanese and Australian Young Researchers, RCEQM, Kyoto
University, 2010 4 11 A 17 H

Norihide NAKADA , Pharmaceuticals and Personal Care Products in urban receiving waters,
GCOE Seminar for Water Reclamation and Reuse among Japanese and Australian Young
Researchers, RCEQM, Kyoto University, 2010 4% 11 H 17 H

Naoyuki YAMASHITA .| Ecotoxicological evaluation of antibiotics by bacteria, algae and
crustacean bioassays, GCOE Seminar for Water Reclamation and Reuse among Japanese and
Australian Young Researchers, RCEQM, Kyoto University, 2010 4% 11 H 17 H

Marfiah binti Ab.Wahid, Ozonation , UV and Advance Oxidation Processes for Inactivation of
Coliphages QP. GCOE Seminar for Water Reclamation and Reuse among Japanese and
Australian Young Researchers, RCEQM, Kyoto University, 2010 4% 11 H 17 H

Yoshinori NISHIDA ., Membarane Process for Agricultural Irrigation Using Reclaimed Water,
GCOE Seminar for Water Reclamation and Reuse among Japanese and Australian Young
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Researchers, RCEQM, Kyoto University, 2010 4= 11 A 17 H

Yoon Suchul, Occurrence and removal of NDMA and NDMA Formation Potential (FP) in
wastewater treatment plants, GCOE Seminar for Water Reclamation and Reuse among Japanese
and Australian Young Researchers, RCEQM, Kyoto University, 2010 4~ 11 J 17 H

Tatsuhiro UEYAMA | Energy analysis of water & sewage works in Japan for urban water reuse
system, GCOE Seminar for Water Reclamation and Reuse among Japanese and Australian
Young Researchers, RCEQM, Kyoto University, 2010 4= 11 5 17 H

Hiroaki TANAKA, Development and Evaluation of Water Reuse Technologies for the
Establishment of 21* Century Type Water Circulation System, CREST international symposium
The 1* Symposium on Development and Evaluation of Water Reuse Technologies for the
Establishment of 21* Century Type Water Circulation System, Kyoto University, 2011 4=, 3 J.
Masaru IHARA, Naoyuki YAMASHITA, Norihide NAKATA, Hiroaki TANAKA, Evaluation of
new water reclamation systems in terms of risk factor control, CREST international symposium
The 1¥ Symposium on Development and Evaluation of Water Reuse Technologies for the
Establishment of 21* Century Type Water Circulation System, Kyoto University, 2011 4%, 3 7.
Yoshihisa SHIMIZU, Tomonari MATSUDA, Sosuke OTANI, Taketoshi KUSAKABE, Yasunori
AKITA, Masayo NISHIDA, Akio IMAI, Taxonomy of NOM and Elucidation of its Qualitative
and Quantitative Effects on Water/Wastewater Treatment Processes, CREST international
symposium The 1* Symposium on Development and Evaluation of Water Reuse Technologies
for the Establishment of 21* Century Type Water Circulation System, Kyoto University, 2011 4F,
3AH.

Yuji TANAKA, Hiroo TAKABATAKE, Hironobu SUZUKI, Kentaro KOBAYASHI,
Development of Sewage Reclamation Process with Polymer Membranes, CREST international
symposium The 1* Symposium on Development and Evaluation of Water Reuse Technologies
for the Establishment of 21* Century Type Water Circulation System, Kyoto University, 2011 4=,
3A.

Yasuhiro KATO, Michiko AOKI, Development of New Water Treatment Technology using
Inorganic Membrane and Ozone, CREST international symposium The 1% Symposium on
Development and Evaluation of Water Reuse Technologies for the Establishment of 21* Century
Type Water Circulation System, Kyoto University, 2011 4, 3 H.

Yutaka SUZUKI, Seiichiro OKAMOTO, Mizuhiko MINAMIYAMA, Tomokazu KITAMURA,
Kouki MURAYAMA, Kensuke SAKURAI, Chang-beom Park, Nobuhito YASUI, Microbial
Risk Evaluation and Biomonitoring of Water, CREST international symposium The 1%
Symposium on Development and Evaluation of Water Reuse Technologies for the Establishment
of 21% Century Type Water Circulation System, Kyoto University, 2011 4%, 3 H .

Masashi OGOSHI, Yoko YAMAMOTO, Shunsuke NISHIMURA, Junichi YOSHITANI,
Energy Assessment of a New Water Circulation System in Southern Okinawa, CREST
international symposium The 1* Symposium on Development and Evaluation of Water Reuse
Technologies for the Establishment of 21% Century Type Water Circulation System, Kyoto
University, 2011 4%, 3 H.

Tadao MIZUNO, Makoto YASOJIMA, and Dawei QUAN, Development of 21st Century Type
Water Circulation System- Its application in Southern China, CREST international symposium
The 1* Symposium on Development and Evaluation of Water Reuse Technologies for the
Establishment of 21* Century Type Water Circulation System, Kyoto University, 2011 4=, 3 .
Shuhei TANAKA, Hidenori HARADA, N.P.H. Lien, Binaya SHIVAKOTI, Yuki Suto, Yuji
SUZUKI, Removal of Perfluorinated Compounds and Application for Water Use System in
Southeast Asia, CREST international symposium The 1% Symposium on Development and
Evaluation of Water Reuse Technologies for the Establishment of 21* Century Type Water
Circulation System, Kyoto University, 2011 4+, 3 H.

Seiya HANAMOTO, Norihide NAKADA, Naoyuki YAMASHITA, Makoto YASOJIMA,
Hiroaki TANAKA, Natural Attenuation of Pharmaceuticals and Personal Care Products during
River Transport / Report of Internship in Shenzhen, Symposium on ongoing research and/or
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36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

future research, Shenzhen, China, 2011 4,3 H.

Masaru IHARA, Evaluation of endocrine disrupting activity and interspecies sensitivity of
wastewater treatment plant influent and effluent by reporter gene assay, GCOE seminar on water
and the environment in Asia and U.S. Otsu, 2011 46 H 7 H

Vimal Kumar, Emerging Contaminants in the Asian Aquatic Environment, GCOE seminar on
water and the environment in Asia and U.S. Otsu, 2011 &£ 6 H 7 H

Seiya Hanamoto, Norihide Nakada, Naoyuki Yamashita, Makoto Yasojima, Hiroaki Tanaka,
Occurrence of pharmaceuticals and personal care products in aquatic environment around
Shenzhen, GCOE seminar on water and the environment in Asia and U.S. Otsu, 2011 456 A 7
H

Masanori Narumiya, Norihide Nakada, Naoyuki Yamashita, Hiroaki Tanaka, Occurrence and
fate of pharmaceuticals and personal care products in municipal sewage treatment plants, GCOE
seminar on water and the environment in Asia and U.S. Otsu, 2011 ¥£ 6 A 7 H

Shuhei Tanaka, Shigeo Fujii, B.H.A.K.T. Ariyadasa, Lalantha Senevirathne, Chularueangaksorn
Pattarawan, Chinagarn Kunacheva, Koji Kimura STUDY ON REMOVAL EFFICIENCIES OF
PERFLUORINATED COMPOUNDS (PFCs) BY NON-ION EXCHANGE POLYMERS AND
ION EXCHANGE POLYMERS ADSORPTION, The 20th Joint KAIST-KYOTO-NUT-NUS
Symposium on Environmental Engineering, [E 7575 K5, 2011 4F 6 H 28 H

Chinagarn Kunacheva, Shuhei Tanaka, Shigeo Fujii, Yuji Suzuki, Pattarawan Chularuengaksorn,
OPTIMIZATION OF SOLID PHASE EXTRACTION FOR PERFLUORINATED
COMPOUNDS ANALYSIS IN WATER SAMPLE, The 20th Joint KAIST-KYOTO-NUT-NUS
Symposium on Environmental Engineering, [E 755K, 2011 4F 6 H 28 H

Yuji Suzuki, Shuhei Tanaka, Shigeo Fujii, Chinagarn Kunacheva, OCCURRENCE OF
PERFLUORINATED COMPOUNDS (PFCs) WITH DIFFERENT CARBON CHAIN
LENGTH IN A WASTEWATER TREATMENT PLANT IN JAPAN, The 20th Joint
KAIST-KYOTO-NUT-NUS Symposium on Environmental Engineering, [E37 {375 K5, 2011
6 H 28 H

Seiya Hanamoto, Norihide Nakada, Naoyuki Yamashita, Hiroaki Tanaka, Natural Attenuation of
Pharmaceuticals and Personal Care Products in a River, Micropol & Ecohazard 2011, Sydney,
Australia, 2011 /£ 7 H 13 H

Masanori Narumiya, Kazushi Sato, Takashi Okuda, Norihide Nakada, Naoyuki Yamashita,
Minekazu Sueoka, Toshio Oiwa, Hiroaki Tanaka, Investigations on the fate of pharmaceuticals
and personal care products during activated sludge treatment, Micropol & Ecohazard 2011,
Sydney, Australia, 2011 457 A 13 H

Tsukasa KAWAKAMI, Naoyuki YAMASHITA, Norihide NAKADA, Hiroaki TANAKA, Initial
Ecological Risk Assessment of Pharmaceuticals and Personal Care Products Found in the
Japanese Water Environment using Algae, Daphnia and Bacteria, Micropol & Ecohazard 2011,
Sydney, Australia, 2011 47 H 13 H

S. C. Yoon, N.H. Nakada, H.A. Tanaka, The test of NDMA and other N-nitrosamines formation
potential by ozonation using wastewaters, 26th Annual WateReuse Symposium, Phoenix,
Arizona, U.S, 2011 £ 9 A 11 H

T. Kusakabe, Y. Akita, S. Otani, M. Nishida, T. Okamoto, K. Hayakawa and Y. Shimizu,
Establishment of the Long-Term Test Method for Evaluation of Biodegradability of Lacustrine
Natural Organic Matter, The 4™ TWA-ASPIRE, Tokyo, 2011.10.3

Masanori Narumiya, Norihide Nakada, Naoyuki Yamashita, Hiroaki Tanaka, The Fate and
Distribution of Pharmaceuticals and Personal Care Products in Sewage Treatment Plants, The 4™
IWA-ASPIRE Conference & Exhibition, Tokyo, 2011 4= 10 H 4 H

Marfiah AB.WAHID, Masaru IHARA, Naoyuki YAMASHITA, Hiroaki TANAKA, The
Evaluation of Fate and Removal of Human Viruses from Biological Treatment processes in
Actual Wastewater treatment by Cell CultureMethod and real-time PCRDetection Procedure,
The 4" IWA-ASPIRE Conference & Exhibition, Tokyo, 2011 4% 10 H 4 H

Hongyang Wang, Norihide Nakada, Michiko Aoki, Yasuhiro Kato, Hiroaki Tanaka, Removal of
Pharmaceuticals and Personal Care Products by ozonation Pretreatment and Ceramic Membrane
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Process, The 4™ IWA-ASPIRE Conference & Exhibition, Tokyo, 2011 4E 10 H 4 H

Seiya Hanamoto, Hiroki Sugishita, Norihide Nakada, Makoto Yasojima, Naoyuki Yamashita,
Andrew C. Johnson and Hiroaki Tanaka, The Arrival and Discharge of Pharmaceuticals and
personal Care products from Sewage Treatment Plant in the UK: Comparison of Uk and Japan,
The 4™ TWA-ASPIRE Conference & Exhibition, Tokyo, 2011 4% 10 H 4 H

Vimal Kumar, Norihide Nakada, Naoyuki Yamashita, Hiroaki Tanaka, Concentration prediction
of Estrogens in Yodo River Basin and their Associated Risk to the Aquatic Life, The 4"
IWA-ASPIRE Conference & Exhibition, Tokyo, 2011 410 H 4 H

Mizuno, T., Yasojima, M., Quan, D., Zhang, X., Disinfection Byproducts Formation of
Pre-chlorination in Membrane Filtration Treatment, The 4™ TWA-ASPIRE Conference &
Exhibition, Tokyo, 2-6 Oct., 2011

YASUI N., SAKURAI K., OKAMOTO S. and SUWA M., Improvement of the norovirus
detection limit by pretreatment performed by adding microorganisms to a sample with low virus
concentration, The 4th IWA-ASPIRE Conference & Exhibition, Tokyo, 2011 4% 10 A 2-6 H
Shuhei Tanaka, Shigeo Fujii, Yuki Suto, Chinagarn Kunacheva, Dinh Quang Hung, Hidenori
Harada, Tomoyuki Nomura, Effects of UV Irradiation on Decomposition of Perfluorinated
Compounds in Aqueous Solution, The 4th IWA-ASPIRE Conference and Exhibition, Tokyo,
2011 4-10 H 4 H

Kobayashi, K., Suzuki, H., Takabatake, H., Tanaka, Y., Nishida, Y., Lee S. T., Yamashita, N.,
Tanaka, H. Virus Removal for Energy-Saving Sewage Reclamation System with UF Membrane,
The 4™ IWA-ASPIRE Conference & Exhibition, Tokyo, 2011 4 10 H 3 H

Shunsuke Nishimura, Ayako Miyamoto, Masashi Ogoshi, Energy Assessment of a New Water
Management System, The 4" IWA-ASPIRE Conference & Exhibition, Tokyo, 2011 4 10 J 5
H

Y. Akita, T. Kusakabe, S. Otani, M. Nishida, T. Okamoto, K. Hayakawa, Y. Okumura, M.
Minami, Y. Shimizu, Biodegradability of Lake Biwa Natural Organic Matters in Summer and
Autumn. The 14" World Lake Conference, Texas, US, 2011.11.3

Masaru lhara, Mariko Ohno, Vimal Kumar, Masanori Narumiya, Seiya Hanamoto, Norihide
Nakada,Naoyuki Yamashita, Yasuhiro Kato, Michiko Aoki, Shinichi Miyagawa, Taisen Iguchi,
Hiroaki Tanaka, Evaluation of the endocrine disrupting activity of wastewater and reclaimed
water, GCOE seminar on occurrence and management of emerging contaminants in Japan and
UK, Otsu, 2011 4= 12 H 3 H

S. C. Yoon, Occurrence and removal of NDMA andNDMA formation potential in wastewater
treatment plants, GCOE seminar on occurrence and management of emerging contaminants in
Japan and UK, Otsu, 2011 /4= 12 A 3 H

Takashi AZUMA, Detection of Oseltamivir, its metabolite (Oseltamivir carboxylate), Zanamivir
and Amantadine in the Yodo river system, Japan, GCOE seminar on occurrence and
management of emerging contaminants in Japan and UK, Otsu, 2011 4% 12 4 3 H
YangYongkui, Absorption of nano fullerene on activated sludge, GCOE seminar on occurrence
and management of emerging contaminants in Japan and UK, Otsu, 2011 =12 A 3 H

Wang Hongyang, Performance of ceramic membrane & ozonation for the removal of
pharmaceuticals and personal care products in secondary effluent of sewage treatment, GCOE
seminar on occurrence and management of emerging contaminants in Japan and UK, Otsu, 2011
F12H3H

Tsukasa KAWAKAMI, Initial Ecological Risk Assessment of Pharmaceuticals and Personal
Care Products Found in the Japanese Water Environment, GCOE seminar on occurrence and
management of emerging contaminants in Japan and UK, Otsu, 2011 4% 12 4 3 H

SunTae Lee, The effect of coagulation process on virus removal by ultra-filtration for water
reuse, GCOE seminar on occurrence and management of emerging contaminants in Japan and
UK, Otsu, 2011 4- 12 H 3 H

Seiya Hanamoto, Natural Attenuation of Pharmaceuticals and Personal Care Products During
River Transport, GCOE seminar on occurrence and management of emerging contaminants in
Japan and UK, Otsu, 2011 4% 12 4 3 H
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Masanori Narumiya, Occurrence of PPCPs in sewage treatment plants in Japan, GCOE seminar
on occurrence and management of emerging contaminants in Japan and UK, Otsu, 2011 4~ 12 A

3H

Hiroaki TANAKA, Mizuhiko MINAMIYAMA, Fate of endocrine disrupting chemicals and
emerging contaminants in the environment and their remediation, 13th UK-Japan Annual
Scientific Workshop of the UK-Japan Partnership, Nagasaki, 2011 4= 12 H 6 H

Masaru Ihara, Tatsuhiro Ueyama, Ilho Kim, Masashi Ogoshi, Shunsuke Nishimura,Ayako
Miyamoto, Hiroaki Tanaka, Energy consumption in water and wastewater systems and energy
saving by wastewater reclamation and reuse, 2012 IWA World water congress on Water, climate
and energy, Dublin, Ireland, 2012 45 H 15 H

V. Kumar, N. Nakada, K. Kimura, Y. Kameda, H. Yamamoto, H. Tanaka. Determination of
linear alkylbenzene sulphonate surfactants in environmental samples by Liquid
Chromatography-Electrospray Mass Spectrometry, 21st KAIST-KU-NTU-NUS Symposium,

Kuala Lumpur, Malaysia, 2012 4£7H 13 H

Hongyang Wang, Naoya Wada, Norihide Nakada, Michiko Aoki, Yasuhiro Kato, Hiroaki Tanaka,
Removal of pharmaceuticals and personal care products from secondary effluent by coagulation
and ceramic membrane combination process with ozonation pretreatment, The 21st Joint
KAIST-KYOTO-NUT-NUS Symposium on Environmental Engineering, 2012 July 17.

Naoyuki Yamashita, Tsukasa Kawakami, Hiroaki Tanaka, Ecological Risk Evaluation of
Pharmaceuticals and Personal Care Products in the Water Environment using a battery of aquatic
organism bioassays, 21st KAIST-KU-NTU-NUS Symposium, Kuala Lumpur, Malaysia, 2012 4
7TH13 H

S. Hanamoto, N. Nakada, M. Yasojima, J. Zhang, N. Yamashita and H. Tanaka, Occurrence of
Pharmaceuticals and Personal Care Products in Aquatic Environment around Shenzhen:
Comparison of Shenzhen and Japan, IWA World Water Congress & Exhibition, Busan, Korea,
2012.9.17

M. lhara, M. Ohno, V. Kumar, M. Narumiya, S. Hanamoto, N. Nakada, N. Yamashita, S.
Miyagawa, T. Iguchi, H. Tanaka, The Endocrine Disrupting Activity and Interspecies Sensitivity
of Wastewater: Evaluation by Reporter Gene Assay using Estrogen Receptor-o Derived from
Multi-species, IWA World Water Congress & Exhibition, Busan, Korea, 2012.9.17

Suchul YOON, Norihide NAKADA, Naoyuki YAMASHITA, Hiroaki TANAKA, Occurrence
and fate of N-nitrosamines and their formation potential in three WWTPs in Japan, IWA World
Water Congress & Exhibition, Busan, Korea, 2012.9.18

Marfiah Ab.Wahid and Hiroaki Tanaka, Evaluation on the treatment processes for pathogens
removal in wastewater reclamation and reuse, ISBEIA, Bandung ,Indonesia , 2012 £ 9 A 23 H

Takashi Azuma, Norihide Nakada, Naoyuki Yamashita and Hiroaki Tanaka, Occurrence and
Behavior of Oseltamivir and its Active Metabolite Oseltamivir Carboxylate, Zanamivir and
Amantadine in the Yodo River Basin, Japan, SETAC Asia / Pacific 2012, Learning from History
and Applying Advancing Science to Build a Safer and Sustainable Environment, REZA,
2012429 1 25 H

Chang-Beom PARK, Tomokazu KITAMURA, Mizuhiko MINAMIYAMA, Koya KOMORI,
Yutaka SUZUKI, Bioinformatic approach for effect evaluation of treated wastewater from
different treatment processes, using differentially expressed genes in medaka, SETAC Asia
Pacific 2012, Kumamoto, 2012 4~ 9 A 26 H

Hiroaki Tanaka, Yutaka Suzuki & Andrew Johnson, = Fate and occurrence of endocrine
disrupting chemicals and emerging contaminants in the water environment and STP and their
control, 14th Annual Scientific Workshop, UK-Japan Co-operation for Research on Endocrine
Disrupters in the Aquatic Environment, Windsor, UK, 2012 4 10 A 31 H

Gopal Chandra Ghosh, Norihide Nakada, Naoyuki Yamashita and Hiroaki Tanaka, Wastewater
Treatment from Pharmaceutical Industries for water environment protection and safe drinking
water supply, International Conference On Industrial Waste Management and Process
Efficiency-2012, Dhaka, Bangladesh, 2012 4F 11 H 12 H

SunTae LEE, Naoyuki YAMASHITA, Hiroaki TANAKA, Kentaro KOBAYASHI, Hiroaki
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

TANAKA, Hiroo TAKABATAKE, Virus removal by ultrafiltration with coagulation process
considering the pH for creation of wastewater reuse system, 3rd IWA Regional Conference in
Membrane Technology, Buenos Aires, Argentina, 2012 4% 12 H 3 H

Hongyang Wang, Naoya Wada, Dongbum Im, Norihide Nakada, Michiko Aoki, Yasuhiro Kato,
HiroakiTanaka, Performance of ceramic membrane filtration with coagulation pretreatment for
pharmaceuticals and personal care products and MS2 phage removal from secondary effluent,
3rd IWA Regional Conference in Membrane Technology, Buenos Aires, Argentina,
201212 H 3 H

Masaru Thara, Tomonari Matsuda, Suntae Lee, Hiroaki Tnaka, Basic consideration of
detection of pathogens using next generation sequencer, 4th IWA Young Water Professional
Conference 2012, Tokyo, 2012 4% 12 4 7 H

Nobuhito YASUI, Kensuke SAKURAI, Mamoru SUWA* and Tsutomu UCHIDA, Estimation of
norovirus infection risk in the reclaimed water for agriculture irrigation, The 4th Asia-Pacific
Young Water Professionals Conference 2012, Health-Related Water Microbiology Special
Session, Tokyo, 2012 4~ 12 5 8 H

Naoyuki Yamashita, Aya Fukunaga, Hiroaki Tanaka, A risk assessment approach using
reliability analysis for pharmaceuticals in discharge from sewage treatment plants, Tsinghua

University - Kyoto University Symposium on Research and Education of Environmental

Engineering, Shenzhen, China, 2012 4= 12 A 14 H

Seiya Hanamoto, Tsukawa Kawakami, Norihide Nakada, Naoyuki Yamashita, Hiroaki Tanaka,
Photolysis and toxicity changes of pharmaceuticals during the river transport, Environmental
Health 2013, Boston, USA, 201343 A 7 H

Norihide NAKADA, Seiya HANAMOTO, Masanori NARUMIYA, Takashi AZUMA, Yukako
KUROSE, Vimal KUMAR, Seiichiro OKAMOTO, Jin Song ZHANG, Naoyuki YAMASHITA,
Hiroaki TANAKA, Diagnosis of river basins: Concentration of pharmaceuticals and personal
care products in river water tell us wastewater burden and treatment level in a river basin,
Environmental Health 2013, Boston, USA, 2013 4~3 A 7 H

Hongyang Wang, Dongbum Im, Aki Itou, Norihide Nakada, Naoya Wada,Michiko Aoki,
Yasuhiro Kato, HiroakiTanaka, Risk and Energy Evaluation of Combination Processes for
Secondary Effluent Treatment, Energy and Water 2013: Intergrated Solutions for Advancing
Technology and Management, Nashville, Tennessee,USA, 2013 4= 5 H 6 H

Suntae Lee, Naoyuki Yamashita, Masaru Thara, Hiroaki Tanaka, Kentaro Kobayashi, Hiroaki
Tanaka, Hiroo Takabatake, Yuji Tanaka, Nexus of Energy and Virus Reduction of UF
Membrane Filtration Process with Coagulation/UV Irradiation for Wastewater Reclamation,
Energy and Water 2013: Intergrated Solutions for Advancing Technology and Management,
Nashville, Tennessee, USA, 2013 45 H 6 H

Hanamoto S, Nakada N, Yamashita N, Tanaka H, Photolysis of PPCPs along the river stretch
based on the stochastic model, laboratory experiment and the field survey, Micropol &
Ecohazard 2013, Zurich, Switzerland, 2013 4~ 6 A 18 H

Kentaro Kobayashi, Hiroaki Tanaka, Hiroo Takabatake, Yuji Tanaka, SunTae Lee, Masaru Ihara,
Shuhei Tanaka, Naoyuki Yamashita and Hiroaki Tanaka, Advanced Water Reclamation System
Based on UF membrane for Agricultural Use, Asia Pacific Membranes & Desalination
conference, Brisbane Convention & Exhibition Center, Brisbane, Australia, 1-4 July, 2013

Wang H, Im D, Ito A, Nakada N, Wada N, Aoki M, Kato Y, Tanaka H, Performance of ceramic
membrane filtration with coagulation pretreatment during treating secondary effluent, 7th IWA
Specialised Membrane Technology Conference and Exhibition for Water and Wastewater
Treatment and Reuse, Toronto, Canada, 2013 4~ 8 A 27 H

Wada, N., Kusakabe, T., Nagasawa, M., Ujihara, R., Misaki, K., Kobayashi, K., Tanaka, H.,
Takabatake, H., Shimizu, Y., Characterization of DOM in UF for reuse of secondary effluent,
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