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T IARKENZ L0 5 EBRE S NRVWEITAME H -T2,
PREFENPRELS AT ALY PR EZ T D Z LI
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B EET D ERML TV DD,
carbamazepine, ethenzamide, oleandmycin ZFDkRZ:
FEPREL VAT ALTRSTND 1I2PEICONTIE, K
HEDDIRAAGRBI O ERITE LT B2 H 2L HTE
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1 acetaminophen FRENGE TR X F AH 47 sulpiride SHIEMEE S AR AR
2 antipyrine FRENESRH R A AR 48 flovoxate o pRETERE ALFRE N;:]
3 atenolol TEARAH| AR 49 amoxicillin nEME mA
4 carbamazepine HTADAH AR 50 dipyridamole 10 E HRRHA] PN;:|
5 clarithromycin nEME AR 51 furosemide FIIFR A N;:]
6 clenbuterol [EXZIERF] A 52 verapamil 10 B HERHF] N ]
7 clofibric acid 98747 5- DR AH 53 diltiazem Juik=§7% 511 AR
8 crotamiton AR SR NN AL H K F AR 54 tolbutamide HEbR I AR mA
cyclophosphamide NEMESAE N::| 55 carbazochrome il AR
diclofenac SR8, SREE I A SH R AR 56 bromovalerylurea HARHF AH
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naproxen fREAEETEH X F A 68 amitriptyline HRRAF AR
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chlortetracyclin nEME A 77 neospiramycin nEME Ek7i)E]
danofloxacin nEYMHE A 78 thiamphenicol ARNEH mA
diclazuril RaAv T LE| A 79 chloramphenicol nEYE mA
34 nicarbazin R4 R A YA 80 primidone MTADAEI AR
oxytetracycline nEmE mA 81 phenytoin HTADAH N::]
2-quinoxalinecarboxylic acid AW yI 2D B A 82 haloperidol IR A AR
sarafloxacin nEME A 83 pentoxifylline k=331 AR
sulfadimidine H775! A 84 caffeine BIDF PN
sulfadimethoxine H77H| Ek7)] 85 bezafibrate & fg M jE A AR
40 sulfamethoxazole th DL EEF A 86 levofloxacin EREH A
sulfamonomethoxine FU775 YA 87 azithromycin nEME AR
tetracyclin nEME A 88 phenobarbital AR SEESF A RH AH
oleandmycin nEYE YA 89 phenacetin FREMETEH 25 AR
44 kitasamycin nEYE WA 90 methoxsalen oot & Al AR
45 josamycin nEME A 91 dexamethasone BIERERILEVE AR
46 novobiocin nEYE Eakyili] 92 dexamethasone acetate BIBEREERILEVE AH
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1.0E-01 tHHH H HHH HHH HHHHAHHHAH HHHHAHAHAHAAAHAHAAHA <”» H H HHHH
1.0E-02 AL : : : :
2 3155121583 SIS IS 12|55 5|5 B|E 2|5 515|8[ §1E| <|8I15R31515 12155 8l5 88 SIBIS|RISE 21212 |5|2E[S B2 22 58 52 l5 812 38
S R e R ER R e e Rt R e b R SRR B R R R
i 5|
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[-3.2 HHKICIT 2 PR R
3.2 KBTI HIEFRAER S
No. EXas BEE i EXRE BEE Lo EXRE R
1 |acetaminophen 100 46 |novobiocin 75 71 |metoclopramide 19
84 |caffeine 100 33 |diclazuril 74 16 |ifenprodil tartrate 16
66 |prednisolone 100 34 |nicarbazin 73 75 |pirenzepine 14
28 [theophylline 99 3 |atenolol 73 80 |primidone 8
91 |dexamethasone 99 60 [chlorpromazine 73 10 |diclofenac sodium 3
15 |ibuprofen 98 86 [levofloxacin " 47 [sulpiride 3
85 |bezafibrate 97 53 [diltiazem 67 55 |carbazochrome -2
77 |neospiramycin 96 56 |bromovalerylurea 67 68 |amitriptyline -10
50 |dipyridamole 95 31 [chlortetracyclin 65 58 [griseofulvin -14
49 |amoxicillin 93 57 |spironolactone 63 87 |azithromycin -18
14 |fenoprofen 92 35 |oxytetracycline 59 21 |metoprolol =31
41 |sul famonomethoxine 89 22 |naproxen 56 8 [crotamiton -46
32 |danofloxacin 88 76 |fulfenamic acid 54 12 |disopyramide -48
39 |sulfadimethoxine 86 11 N, N-diethy |-m-toluamide 53 5 [clarithromycin -55
65 |ampicillin 85 20 |mefenamic acid 47 88 |phenobarbital -63
48 |flovoxate 80 17 |indomethacin 40 61 |nalidixic acid -80
30 |benzylpenicillin 79 2 |antipyrine 36 81 |phenytoin -93
73 |chlormazinone acetate 78 40 |sulfamethoxazole 36 4 |carbamazepine -102
36 [2-quinoxaline carboxylic acid 78 79 [chloramphenicol 33 43 loleandmycin -119
64 |trimethoprim 76 19 |ketoprofen 33 13 |ethenzamide -135
51 [furosemide 75 63 [acetazoramide 26
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Ibuprofen (4 77 a7 =)
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Levofloxacin (LR 7w ¥4 ) AR
Sulfamethoxazole (A7 7 A k&4 —)L) P77 H
Triclosan (b U Z mH ) gl

2 ER&SMAE

AR GRS 10 E O/, LO/MS/MS IZ K H—F#F
SN OWE) &, GCMSIZEDMT (R 7 aHy) (2
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LC/MS/MS (2 LB —FnHmE, /NS W ikasEIC
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11/26 DT L—a Xy (4R AT4) OKIE
13 16. "CTH 7228, 1/28 TiX 14. 2CE T I3 > T,
ZOMDZT L—3a U H U 4 (AT4) O MLSS (F
%) 1315% 1,840 mg/L, TI5% 2,860 mg/L T, SRTIXIHK
T H, IR 21 HTHoT=, SSEREFRIT 1 R0 84%,
IR73 92%, BOD BREZRIT 15803 T7%., TR7A%90%, T-N
BT T R0 46%. TR 57%., T-P RERITT ZN
48%, TRM T3% CThroTe, o HEFIL T R0 18%,
0223 85% T oz,

F-3.4  FEBEEE OMESEERRDL - KE CH, mg/L)

Aok AR K FRILFR K
IES ES 1% ER
SS 116 97 152 18 8.9
__D(_)C____4_0_____39 _____ 3?____9_4____§9___
CODy, 54 45 58 15 9.0
| sop | ms | er | s | s | we
NH4-N 18 17 18 2.7 1.5
| Non | oo | ore | ot | s2 | 83
NO2-N 0.06 0.07 0.06 0.48 0.38
T-N 28 25 29 15 12




#*-3.5 FEREEOEE IR - 5UE CF, mg/L)

AT4RE] RiEFIE
1% I% 1% I%
| _mss | _tmwo | om0 [ a7e0_ [ esso |
MLVSS 1,610 2,500 4,220 6,030
REIFIR KB
I % I% 1% I%
MLSS 4,600 5,350 1,470 1,980
MLVSS - - 1,330 1,810
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[mg/] | [me/I] [mg/] | [me/I]
EERE 258 | 232 256 | 222

1% RKEEE 4214 3746 4108 3656
IFL—avBoRAR | 1802 | 1588 1792 | 1588

o g |2 1w | s [ sk

I% KEFE 5832 | 5,182 5066 | 5214
I7L—a s UBAR | 2530 | 2268 2490 | 2192

RBIER
KiE H EHRE
e it i Free Total
[°c] [—] [cm] [mg/L] [mg/L]
FAK 165~180 | 6.1~6.9 - - -

fbWikssp

1% IR K 147~16.7| 6.3~6.8 36~45 - -

16.2~16.7 | 6.5~6.7 - - -

BRBMMEREK | 145~158 | 64~6.7 - 0.07~0.50 | 0.53~0.82
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RAK 80 | 76 | 38 | 39 | 36 | 54 | 68 | 119
kT 77 | 15 41 | 39 35 | 51 73 117
TR| ik 86 | 80 | 85 | 86 | 96 | 118 | 07 ! 28
EREAMEREK | 70 74 | 80 | 84 [ 100 | 128 - | 155
MK 850 ' 812 | 404 ' 360 | 343 | 571 | 68 | 139
IR|  ormiok 30 |28 | 60 T 60 [ 63 | 68 | o1 | 33
EREMMmRK | 20 | 22 59 | 60 63 65 - 159
. NH4-N NO2-N NO3+NO2-N T-N
He [mg/1] [mg/1] [mg/1] [mg/1]
AK 21 | 21 | 003 002 [ 003 | 0038 | 31 | ai
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mERR Mk | 1, 11 o025 o032 |30 42 [ 15 T 1s
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TEMEBIRIERIZ X D BREDREE BT H 2 L
TE D,

i T e AR, RE S 19K DR R OTRTRE
TREEDOHIAEN SR UIZBRERIT 90%, Fi2. /IMED
20 Y To72 A20 JEERHERNRINAT » 7 AO E&H
HRFZHZ T D PG COBREFRIT 87% TH Y |
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T BRERTHENEIL 65%, 49% Th 1 | AFEEHERD
BREEE 21~37%, 31~48% & (fHTH 2 5 LIEHEEIRAL
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%39 BEHEOPHAE  (ng/l)

8.3 TKEIZHITHEBEEMEMED
FREIDIE S HIEICBE T A RE

N N N=}
AK g?ﬂ,sk AT1 AT2 AT3 AT4  [EZER ;f;’gk f‘&*;k £ER | REIERE
1% 350 240 170 190 230 200 280 360 280 200
790 ANUYY ___ _0__] 88 _ | 58 | 49 | 8 _[180 | O0_ _| _O0__f 0 _] 1800 _
1% 270 300 350 340 360 220 310 270 270 220
0 55 62 33 59 1,000 0 4 0 1,000
1% 3,900 | 2,100 | 1,800 | 1,400 980 620 1,900 | 1,900 | 4,100 620
Rp— o 0_ | 460 | 400 | 370 | 300 | 380 [ o | o | « | 340
1% 4,600 | 1,500 | 1,200 770 550 260 1,100 900 4,300 260
0 450 360 270 240 230 0 0 0 230
1% | 47,000 [15.000 ) 4,100 | 440 _ [ 110_ | 170 _ | 120_ | 100 _ ] 46,000 [ 170 _
. 68 1,200 610 420 420 760 0 0 170 760
1% 50,000 | 14,000 | 7,300 | 450 | o [ 130 | 85 | 76 |50,000 [ 130 _
61 1,600 | 1.000 530 450 1,000 0 0 310 1,000
1% | 1,300 [ 760 _ ) 860_ | 990 _ [ 920 | 820 _| 1,000 | 1,100_] 1,600 [ 820 _
PR—— 51 830 760 680 710 1,200 35 33 160 1,200
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8.3 TKEIZHITHEEFEMED
FREIRIE S HIEICRET S AE

4.1.3 REHER
(1) FEEHOKE (—HEH)

Wk 20 4F 12 A 11 BITERER L7 i Bk O T (—i
HH) fERAE R4 IR U, KERIER, PR
K, AEKD, @2V, kiR, pH, SS, DO, DOC,
T-N. NH,~N, NO, -N, N0, -N. T-P. PO/P OIEH %%
i L7z, DOC I&, F/KMEK, AiEkD, AiEKk@0
NEZ T INAR T LTz, Eie, (GGG
SERICHHLITHETT L TR S, FAMEK K
10mg/L @ NH, N 237888 L CU =23, AIEk@IZHsun T
I3 IZEACER LT, AR TR TR LS

T LTV,
F4. 1 BREGREIOKE (—iEE)
HH TARLEK| ABAD | AiEBAK@
KR [C] 17.8 17.3 16.8
pH [—] 6.98 6. 99 6. 96
DO [mg/L] 0.8 1.85 3.1
SS [mg/L] 19.2 2.8 1.2
DOC [mg/L] 9.6 8. 74 6.93
T-N [mg/L] 19. 21 17. 67 17.75
NH, "N [mg/L] 10. 08 8.51 0.51
NO, N [mg/L] 0. 74 0.15 0
NO; N [mg/L] 4.77 6. 24 15.72
T-P [mg/L] 0.93 0.13 0.18
P0,"P [mg/L] 0. 06 0.02 0.09

(2) EERIHTHER

EIRGHERE R A2 R4 2 (TR LTz, MR TFIRMEN
N.D. &EKFE L., MR FEIRELL i FRRMEA G O fE
IZtr EFREEL, 25fEE LT () NIZZ2OHEZ R
L7z, BAFRERBNT 1L Y72 OFfHER% ng/L OIREE
THR L IREEEHZ W TS 1L OREHICAET D
FAlE, (AR 128 N5 EIRM A EEZE
LTHY ng/L TELT,

RSO RIESESD 92 WPE T HLOREN D T4 WE
DR STz, TR OESAFRERER D) 22 92
W 65 WED MRSz, sulpiride (No.47) 73
4,072ng/L & 65 WE e b il TR S 4Lz, RIS
clarithromycin (No.5) 73 612ng/L CHitE 7=, &
WEERE O B IX 16 WE BT I,
levofloxacin (No.86) 2SERMAEFEF i & ER

(16.2ng/L) T SHz, AiKD, @hHIFET
e BN DIL, 65 W, 64 W, RRAERESREI DI,
I3WE, 13WEI R ST,



TFAKAER K DFAFRESE DI S 7=65E D 5
B, 28WEIFH0%LL EDOBRERT AR ThrE S
T, X4, 212 AIEK@ITFRAT T DIREEAI R E VW
MDD LORLE TOMNE DI RZ 7T, 723,
I TIE, mRIRE (4,072ng/L) A E 7
sulpiride (No.47) IIHANR/R DT DRI L=, IWE
D95, clarithromycin (No. 5) . ketoprofen (NO. 19) .
amoxicillin (No.49) . dipyridamole (No.50) .
Furosemide (No.51) O, #AFRELEREREA ORI LI 2=
DIFREFRIT, ZHENB3. 6%, 97. 3%, 85.5%. 94. 1%,
86. 4% & @by o 7=, crotamiton (No.8). disopyramide
(No. 12) . sulpiride (No.47). levofloxacin (No.86).
phonobarbital (No.88) IZ2OWTCIL, BEZRNEFNFN
0.1%. 10.2%. 11.7%. 38.1%. —3.9% L 1{&h o7,

4000 N - -
. Tl B 5 clarithromycin
o - i — O 8 crotamiton
=4 3000 R “-\__\ ‘ W12 disopyramide
— e N I @19 ketoprofen
#2000 N S W49 amoxicillin
:.“5 - 050 dipyridamole
= n 051 furosemide
@IK 1000 W86 levofloxacin
D88 phenobarbital
0 e L — L
D S D S D S
[k 2iaKD 2Bk
(FKaMmIEK) | (RAK (R
+2FEWIBK)| +EFQE
+RESIBK)
-4 2 R IPTHRER
4.1.4 FEHLRE

RS GIEESEI T D FAKEDKR I F A7 S
LT OFRERN ETHEE G 572012, TARRBIKIZ,
TRLEMRFFIRZ AT AR EO AW (PR
B LRI AL A LS BR A T o7,

FRASHRE S 92 WY TR O THLORERN D T4 YE
DR STz, TR K OBAFREEL D) 7 HIid 92
WrET 65 MR S, RREREREL(S) 2 DiT 16
WEIH SN, FRE K20 Ak, Tk
SOER K A PR + S0 AR I, BATRER
MBIL, 65 WHE, 64 WE., TREREER DI, 139
. BWESRH SN,

TAKUE K OFRIFRER B DR ST 65 Mo
9 5., 28 WEIF 50% LA EDOFRESR T FAKUEL K +-FRIK
AUERA- 08D AR ThRE STV,

L%1E, AR O KBRS RN S bR AR
JAFET R0, B o b & OGO A I,
EHITIE. AEFHBE SN T bR A D 5 T E
ThD,
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4.2 FAKUIKPOEEFFDERNETEICHT S0
Tt
421 BH
IR, BBENZIBWTH EEGFHOBREG YT 5
AT« D K BN D L9122 > TE TN D, 17
JIL R EICAERT DA ~OFBZRUE L, /KWL
KRR T D ESESSADIRE L~ U Z DN T b B
FFIZITON D, PRSI E, AR, T3HKEE
BT NG E 2 A0 - BRES - B (— i3z
WIEE) L7-OBERESR L QO DR TH Y, BiA
NI # 5 L QWD B ik T DA%, EEIEEED
I, AP X ABREDREETH Y . FRLEK
HCEAF T DB D772, £ 2T, ATl
TAKMFEDEWNFE T 1 R Z T 1% D T KK Z 56
L b TECTH AERNBR 2 A L, FREDKH
\ZFR AT 2 RO ER 20 ES WL FEE R L
72

4.2.2 EEBFE

(1) FKUBEKA~DIERNBOERICE T HEERD
EEHDERE

TARKBEK OHESERIRI T, 2009 425 H 13 HIZ,
IRYFIER 2 IR T KIERR 7 g b o 2 — IR E
TN D EARRFGEAT O R A SRk CoME L 7=, W
A SRR~ B b v 2 — KISt
U CRu AiaE 4 i S V7= s EE B /N A S TE
V| HEAPIERCIT. ORI,

T FE2LOR Y =F L URERE 11 EEFEL, &
BRI, mEEKE 9 4y BREEE £ CHEITHK LT,

INBDO L, 3EITIE AREHRIRED 2.5mg/L 12
725 X 01T, 3 EICITAMEIRIRED 5.0mg/L 12725 K
N2, B ENCITANESRIED 7.5mg/L 12725 X 91Tk
HEHESRIE T N U U WA (ERESRIREE 5.0%) ZUNL
72, FV O 2 MCiE, RHEHESERET N U T AR
LDtz

WHIERET RV U LRI LT, mEABEDK TR
CORZENT LTtk #x L, EREBG LT,
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BEDRZEDH B, 1EEZEGIZBE L, R 7 n 7 2 iEE
L7 T A =2 BRI AL, 156 SRR AT T,
BREHE TR OB Bk L (T > 7 SR 04))
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8.3 TKEIZHITHEEFEMED
EREIRE S HIEICREET AT

4. 2 EFARERR [ng/L]

—e »iBKO Ai1BK
No. M Tﬁﬂ'ﬁg EE | BRmRl Bk -+ 20 285K Fok-+HEHILE + 2EB 58K
- BERE | BRAR | BAEER | BAR | REX | BAEER | BAR | REXE
D S D S D S
ng/L ng/L ng/L ng/L ng/L ng/L % ng/L ng/L %
1|acetérhinophen 0.4 1.4 31 tr(1.2) 22.2 tr(1.0) 28.0% N.D. tr(0.8) 96.2%
2|antipyrine 0.4 1.3 3.9 N.D. 4.1 N.D. -4.7% 3.2 N.D. 16.4%
3|atenolol 1.3 4.2 16.8 N.D. 11.4 N.D. 29.9% 5.3 N.D. 63.6%
4|carbafmbzepine 0.2 0.7 8.9 N.D. 94 N.D. -5.5% 14 N.D. -56.0%
5|clarithroflcin 1.7 5.6 6124 59.3 648 52.1 -4.2% 192.7 21.8 68.1%
6|clenbuterol 1.3 45 N.D. N.D. N.D. N.D. - N.D. N.D. -
7|clofibric acid 0.2 0.7 14.8 N.D. 11.3 N.D. 23.3% 5.3 N.D. 63.3%
8|crotamiton 1.5 4.9 5344 N.D. 510.1 N.D. 4.5%| 533.6 N.D. 0.1%
9|cyclophospBamide 0.6 2.0 3.7 N.D. 25 N.D. 28.0% 3.3 N.D. 9.3%
10|diclofenac sodium 0.6 1.9 136.7 tr(1.1) 144.1 N.D. -5.0% 100.1 N.D. 27.0%
11|N,N-diethyl-m-toluamide 0.2 0.6 32.6 1.9 34.7 N.D. -1.1% 1.3 N.D. 78.3%
12|disopyramide 49 16.4 485.9 N.D. 437.3 N.D. 9.9%| 435.6 N.D. 10.2%
13|ethenzamide 0.5 1.7 10.1 N.D. 12.9 N.D. —26.4% 12.3 N.D. =20.7%
14|fenoprofen 0.4 1.2 2.3 N.D. 2.6 N.D. -11.2%| N.D. N.D. 72.0%
15ibuprofen 0.3 0.9 63.5 N.D. 78.2 N.D. -23.0% 9.2 N.D. 85.1%
16|ifenprodil tartrate 0.8 2.6 4.8 N.D. 5.6 N.D. -14.3% 3.3 N.D. 26.8%
17|indomethacin 0.7 2.2 108.9 N.D. 118.3 N.D. -8.6% 45.6 N.D. 57.8%
18|isopropyl&dtipyrine 0.3 1.1 44 N.D. 3.7 N.D. 14.8% 4.6 N.D. -4.2%
19|ketoprofen 1.0 3.3 379.5 N.D. 338.6 N.D. 10.7% 9.1 N.D. 97.3%
20| mefenamic acid 1.3 45 54.2 tr(1.6) 67.3 N.D. -23.0% 46.6 N.D. 14.1%
21[metoprolol 0.7 2.3 10.4 N.D. 105 N.D. -0.9% 10.3 N.D. 0.9%
22|naproxen 0.2 0.7 441 N.D. 47.6 N.D. -7.9% 10.3 N.D. 76.3%
23|p—phenylpBenol 1.6 5.3 N.D. N.D. N.D. N.D. - N.D. N.D. -
24|pindolol 0.4 1.4 N.D. N.D. N.D. N.D. - N.D. N.D. -
25|propranolol hydrochloride 0.2 0.8 2.4 N.D. 2.6 N.D. -7.6% 2.8 N.D. -15.1%
26|salbutamol 0.3 1.1 N.D. N.D. N.D. N.D. - N.D. N.D. -
27|sotalol 0.5 1.7 29 N.D. 2.9 N.D. 0.0% 2.5 N.D. 11.8%
28|theophylline 0.5 1.5 454 N.D. 449 N.D. 1.1% 18.4 N.D. 58.9%
29(terbutalline 0.6 2.2 N.D. N.D. N.D. N.D. - N.D. N.D. -
30|benzylpénicillin 0.6 2.1 N.D. N.D. N.D. N.D. - N.D. N.D. -
31|chlortdtracyclin 1.9 6.4 16.3 N.D. tr(3.4) N.D. 70.8% 115 N.D. 26.3%
32[danofloxacin 1.7 5.8 tr(1.8) N.D. N.D. N.D. 2.1% N.D. N.D. 2.1%
33|diclazuril 0.3 0.9 N.D. N.D. N.D. N.D. - N.D. N.D. -
34|nicarbazin 0.1 04 0.5 N.D. 0.8 N.D. =47.7% 0.6 N.D. -15.9%
35|oxytetraycline 1.3 4.2 29 N.D. 8.9 N.D. 66.4% 7.2 N.D. 72.0%
36{2—quinoxaline carboxylic acid 0.9 2.9 14 N.D. 6.2 N.D. 52.5% 3.8 N.D. 68.6%
37|sarafloxacin 1.2 4.0 N.D. N.D. N.D. N.D. - tr(3.1) N.D. -
38|sulfadinidine 0.9 29 N.D. N.D. N.D. N.D. - N.D. N.D. -
39|sulfaflimethoxine 0.7 2.3 N.D. N.D. N.D. N.D. - N.D. N.D. -
40|sulfainkthoxazole 1.5 5.1 41.8 N.D. 40.8 N.D. 2.3% 447 N.D. -6.7%
41|sulfamonofnkthoxine 1.8 6.1 N.D. N.D. N.D. N.D. - N.D. N.D. -
42|tetracyclin 1.4 48 105.5 N.D. 62.6 N.D. 40.1%| 33.8 N.D. 67.1%
43|oleandilcin 0.3 1.1 N.D. N.D. N.D. tr(0.5) - N.D. N.D. -
44|kitasamycin 1.3 42 N.D. tr(1.6) N.D. N.D. 12.2% N.D. N.D. 12.2%
45|josamycin 1.9 6.2 tr(2.3) N.D. tr(2.3) N.D. 0.0% tr(2.6) N.D. -7.2%
46{novobiocin 1.0 35 N.D. N.D. N.D. tr(1.1) - N.D. N.D. -
47|sulpiride 2.3 7.6 4072 11.5 3828 14.2 5.9% 3592.6 12.1 11.7%
48|flovoxate 0.5 1.7 N.D. N.D. N.D. N.D. - N.D. N.D. -
49]amoxicillin 0.9 3.1 418 N.D. 339.4 N.D. 18.8% 59.1 tr(1.6) 85.5%
50|dipyridamole 1.5 4.9 440.8 5.3 92 tr(2.2) 78.9% 23.9 tr(2.4) 94.1%
51(furosemide 0.6 2.1 188.1 N.D. 173.2 N.D. 7.9% 25.1 N.D. 86.4%
52|verapamil 0.7 2.2 1.9 N.D. 3.1 N.D. —46.8% 3 N.D. —42.9%
53|diltiazem 0.8 2.7 23.9 N.D. 23.9 N.D. 0.0% 294 N.D. -22.3%
54|tolbutamide 0.4 1.2 1.8 N.D. 1.9 N.D. -4.6%| tr(0.6) N.D. 55.6%
55[carbazo&Brome 0.6 1.9 11 2.1 25 2.1 64.9%| tr(1.1) 2.1 75.6%
56|bromovaleryllidea 0.7 24 3.2 N.D. 3.5 N.D. -7.7% tr(1.7) N.D. 38.4%
57|spironolattone 0.2 0.7 N.D. 0.6 1 N.D. —48.9% N.D. 0.9 -36.7%
58| griseofulvin 0.5 1.5 714 N.D. 5.9 N.D. 19.1%| tr(0.5) tr(0.8) 83.5%
59(diphenidol 1.6 53 N.D. N.D. tr(2.2) N.D. - tr(2.1) N.D. -
60|chlorpdomazine 0.6 2.0 2.1 N.D. 12.7 N.D. -390.8% 2.9 N.D. =29.5%
61[nalidixic acid 0.8 2.8 6.6 N.D. 1.1 N.D. -14.8% 11.9 N.D. -71.3%
62| dextrofmkthorphan 0.8 2.7 5.1 N.D. 6.8 N.D. —28.8% 7.3 N.D. -37.2%
63|acetazorbthide 0.9 2.9 17.8 N.D. 17.1 N.D. 3.8% 6.9 N.D. 58.4%
64 [trimethoprim 1.6 54 13.6 N.D. 13.2 N.D. 2.6% N.D. N.D. 78.6%
65]|ampicillin 0.9 3.1 731 N.D. 68.2 N.D. 6.6% 255 N.D. 64.3%
66|prednisolone 1.0 3.2 N.D. N.D. N.D. N.D. - N.D. N.D. -
67|tolperisone 0.6 1.9 N.D. tr(0.7) N.D. tr(0.7) 0.0% N.D. tr(0.7) 0.0%
68|amitriptyline 0.5 1.6 3.7 N.D. 7.3 N.D. -85.9% 4 N.D. -7.2%
69|promethazine 0.3 1.0 3.6 tr(0.4) 7 tr(0.4) -85.0% 1.3 tr(0.4) 57.5%
70]imipramine 0.4 1.2 tr(1.1) N.D. 3.2 N.D. -143.5% 1.6 N.D. -34.2%
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Fo4.2 ERGHERE hel)  (05%)
o AiEKD AiEk@
No. WE % Tﬁgﬁﬁ ER | AR FUk+ 2B i85k K+ B ILIE + B ER BB
BEE | BAR | BEE | BAR | REX | BAEE | BAR | REE
D S D S D S
ng/L ng/L ng/L ng/L ng/L ng/L % ng/L ng/L %
71| metoclopdamide 1.0 3.4 16.2 N.D. 16.8 N.D. -3.5% 17.2 N.D. -5.8%
72|scoporamine 0.7 2.3 N.D. N.D. N.D. N.D. - N.D. N.D. -
73|chlormazinone acetate 04 1.4 N.D. N.D. tr(0.9) N.D. - tr(0.6) N.D. -
74|{mepirizole 0.4 1.4 N.D. tr(0.8) N.D. tr(0.7) 8.2% N.D. tr(0.7) 8.2%
75|pirenzepine 0.5 1.7 5.2 N.D 4.8 N.D. 7.0% 4.7 N.D. 8.8%
76 [fulfenamic acid 0.7 2.2 6.9 N.D. 16 N.D. -120.2% 1.8 N.D. -11.9%
77|neospiralmycin 2.8 9.3 N.D. N.D. N.D. N.D. - N.D. N.D. -
78|thiampBenicol 0.4 1.4 N.D. N.D. N.D. N.D. - N.D. N.D. -
79|chlorampBenicol 1.1 3.8 10.9 N.D tr(2.3) N.D 71.4% t(1.7) N.D. 76.4%
80|primidone 1.3 4.2 32.9 N.D 30.2 N.D 7.9% 31 N.D. 5.6%
81|phenytoin 0.8 2.7 30.6 N.D 334 N.D -8.9% 3438 N.D. -13.4%
82|haloperidol 0.1 04 1.6 N.D. 7.1 N.D. -319.1% 3.6 N.D. -116.0%
83|pentoxifylline 1.6 5.4 N.D. N.D. N.D. N.D. - N.D. N.D. -
84|caffeine 5.7 18.9 tr(12.7) N.D. 55.5 N.D. -232.8%| tr(18.1) N.D. -29.4%
85|bezafibrate 1.2 4.1 38.9 N.D. 44 N.D. -12.7% 6.9 N.D. 79.7%
86|levofloxacin 4.6 15.2 495.4 16.2 320.5 16.5 34.1% 298 18.7 38.1%
87|azithroflcin 04 1.4 63.1 54 59.4 4.4 6.9% 215 1.9 65.8%
88|phenobarbital 4.8 15.9 2476 N.D 259.7 N.D -4.8% 2574 N.D. -3.9%
89|phenacetin 1.0 6.5 tr(3.2) N.D N.D. N.D 53.4% N.D. N.D. 53.4%
90|methoxsalen 0.5 3.5 N.D. N.D. N.D. N.D. - N.D. N.D. -
91|dexaikthasone 0.7 44 N.D. N.D. N.D. N.D. - N.D. N.D. -
92|dexamethasone acetate 1.0 6.4 tr(1.7) tr(1.3) N.D. tr(1.0) 34.7%  N.D. N.D. 36.0%
£E 9110.7 187.5 8191.5 175.6 10.0%| 6113.2 144.3 32.7%
ND. &t FRIEXRE

tr

SEBRBHAR 15 /02 I A REFRIREEDS 2.6mg/L, 5.0mg/L,
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(EEIWQTII, K-4.3 17T X 910, AR
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sulpiride (No.47). clarithromycin(No.6){Z- 2V T,
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LU O CIIBRERICE I e o 7o, BHIEIC DU
TRTHD L, AIREFIRED 2.5mg/L, 5.0mg/L,
7.5mg/L DWTIDOWAE S, 1543, 30 43, 60 43 DRl
IFf 2 B LTSRS ClIR & e e, Bafidiis
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8.3 TKEIZHITHEEFEMED
FREIRIE S HIEICRET S AE

AR X b

1. acetaminophen

20. mefenamic acid

38. sulfadimidine

58. griseofulvin

77. neospiramycin

2. antipyrine

21. metoprolol

39. sulfadimethoxine

59. diphenidol

78. thiamphenicol

3. atenolol

22. naproxen

40. sulfamethoxazzole

60. chlorpromazine

79. chloramphenicol

4. carbamazepine

23. p-phenylphenol

41. sulfamethoxazole

61. nalidixic acid

80. primidone

5. clarithromycin 24, pindolol 42. tetracycline 62. dextromethorphan | 81. phenytoin

6. clenbuterol 25. propranolol 43. oleandmycin 63. acetazoramide 82. haloperidol

7. clofibric acid hydrochloride 44, kitasamycin 64. trimethoprim 83. pentoxifylline

8. crotamiton 26. salbutamol 45. josamycin 65. ampicillin 84. caffeine

9. cyclophosphamide 27. sotalol 46. novobiocin 66. prednisolone 85. bezafibrate
10.diclofenac sodium 28. theophylline 47. sulpiride 67. tolperisone 86. levofloxacin
11. N,N-diethyl- 29. terbutalline 48. flavoxate 68. amitriptyline 87. azithromycin

m-toluamide 30. benzylpenicilln 49. amoxicillin 69. promethazine 88. phenobarbital

12. disopyramide

31. chlortetracycline

50. dipyridamole

70. imipramine

89. phenacetin

13. ethenzamide

32. danofloxacin

51. furosemide

71. metoclopramide

90. methox salen

14. fenoprefen

33. diclazuril

52. verapamil

72. scoporamine

91. dexamethsasone

15. ibuprofen

34. nicarbazin

53. diltiazem

16. ifenprodil tartrate

35. oxytetracycline

54. tolbutamide

73. chlormazinnone

acetate

92. dexamethasone

acetate

17. indomethacin 36. 2-quinoxalic 55. carbazochrome 74. mepirizole 93. triclosan
18. isopropylantipyrine carboxylic acid 56. bromovalerylurea 75. pirenzepine 94. thymol
19. ketoprofen 37. sarafloxacin 57. spironolactone 76. fulfenamic acid
7000 5000
—
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& 2000 1S) 1000
1000
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0 15 30 45 60 15 30 45 60
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20
) E =15
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8 oTe (3 5 —¥—Cl 7.5mg/L
0 {,g
0 15 30 45 60 0 15 30 45 60
TIME [min.] TIME [min.]

[}-4.6 HESRWBEEFERIZIS1T S clarithromycein JEE [X-4.7
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Abstract:

In recent years, physiological active substances (e.g., pharmaceuticals) resident in the water
environment have become an emerging public concern. However, limited knowledge is available on the
significance of their occurrence and fate in wastewater treatment plants.

In this study, we conducted to determine the occurrence and fate of selected pharmaceuticals in
wastewater treatment plants. In addition, removal efficiency of 94 PPCPs (pharmaceuticals and personal
care products) in wastewater treatment plant effluent by chlorine treatment was studied. The relation
between sewage treatment level and fish feminization was investigated.

Key words: analytical method, feminization, pharmaceuticals, wastewater
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