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<pH 35 45 > <pH 35 45 >
]
pH
1 mol/L
15 mL
| 28 kHz, 15min 3
Waters, Oasis HLB Plus 6 cc
Whatman, GF/F 25 mm @
15mL pH4 MilliQ 15mL
1 mL/min
5mL
10 mL/min
pH4 MilliQ 10mL
1 mL/min
(3000 rpm)5 min
90 min |
10 mL
6 mL
(GF/IF47Tmm @ )
0.1% MilliQ 7 93,1mL
( 28 kHz) 1 min
1000 rpm, 1 min
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-1 LC/MS/NS
(LC/MS/MS)
(Aginlent 1100Series - Applied Biosystems AP14000 LC/MS/MS system)
Positive
Waters, Atlantis T3 Cyg ;
3um, 2.1x 100 mm ( 10 mm)
Negative
Thermo Fisher Scientific, Hypersil Gold Cyq ;
3 um, 2.1x 100 mm ( 10 mm)
40.00 + 1.00
5puL
( 5 ( 5 )
ESI( )

MRM (Multiple Reaction Monitering)

Applied Biosystems, Analyst 1.4.2 Build 1236




8.2

-2 LC/NS/NS
LC (Positive ) LC (Negative )
(min) (uL/min) A (%) B (%) (min) (uL/min) A (%) B (%)
0.0 200 96 4 0.0 200 93 7
1.0 200 75 25 15 200 65 35
8.0 200 65 35 6.0 200 45 55
12.0 200 5 95 8.0 200 5 95
23.0 200 5 95 18.0 200 5 95
23.1 200 96 4 18.1 200 93 7
30.0 200 96 4 26.0 200 93 7
A:0.1% MilliQ A:1mmol/L MilliQ
B: 0.1% B:
[ ] ]
~
L
(] (]
[)
¢ | '
!
-2
( )
1 21 1 8 13
20 12 3 21 1 28 -4 -3
-3
3 MLSS  2,530mg/L
MLSS 1,500 2,000mg/L -4
BOD-SS 0.06 0.15
0.09 kgBOD/kgSS day
BOD BOD 178 | 168 110 2.9
(g/L) | 1/13] 118 84 1.3
4.4mg/L SS  8.4mg/L 96 (BOD) ss 1/8 | 201 98 1.2
88 (SS) mg/L) | 1/13] 177 97 0.8
3 cobMn | 1/8 | 73 69 5.9
- mg/L) |1713] 90 67 6.1
DoC 8| s7 57 12
3 mg/L) | 1/13| 42 42 6.5
15.3-19.0 | 7.3-20.1 | 9.0-16.5 | 9.5-18.6 LSS | 1/8 2,760 30,700 | 5,770
(17.0) (14.9) (13.0) (14.0) (ng/L) | 1/13 2,890 44,500 | 6,380
H 7.1-7.4 6.8-7.4 6.4-7.0 6.6-7.2 MLvss | 1/8 2,670 28,000 | 5,320
) =7-190 12163 (AT (ng/L) | 1713 2,760 39,900 | 5,860
mg/L (115) (110) 4.4
ss 37-167 19-54 1.3-26
mg/L 72) (34) (8.4)
MLSS 2,090-2,900
mg/L (2,530)
MLDO 0.5-2.2
mg/L .1
SVl 207-397
mL/g (309)




5 -3 44
N.D.
)
1L ng/L
1L
ng/L
92 88
) 92
61 @ 8 ) 59 @a 13 )
caffeine  22,100ng/L 21,500ng/L 88
acetaminophen  12,300ng/L 11,700ng/L
propranolol 1.4ng/L 1.9ng/L
ng/L pg/L
©) 21 1 8 24
1 13
caffeine 116ng/L
80.9ng/L
diclazuril
promethazine 1.8ng/L
62 61
1 64 58
66 64
17 18 1
44 38 13 12
61 59
22 19 70
19 acetaminophen

caffeine ibuprofen 90%

acetazoramide diclofenac sodium clarithromycin
crotamiton 50%
ethenzamide metoprolol

carbamazepine

©® 58 57
) 73 75

8.2

caffeine
1,480ng/L 991ng/L
6,630ng/L 6,850ng/L
SS MLSS 1mg
caffeine 0.58ng/mg 0.40ng/mg
0.21ng/mg 0.15ng/mg

21 24
sulpiride 1 8
49 1 13 12
1 8
theophylline 1.3 1 13
acetaminophen 2.7

phenacetin 1.1
bezafibrate 0.8 1 13
sulpiride 0.9 0.5

SS
21 24

®
1 8 9.2 13 99.3%
99.6% 99.4%
99.3% 99.2%
1
92.8% 94.2%
12.7%

11.0%

84.7% 87.0%

1 34.5% 47.2%
77.0% 77.3%

80%



8.2

-5 ng/L
N A0 7 9 1 K Ha® (58 #E TR T K EFE R B
EEL 2009/1/8 2009/1/13 200%/1/8 2009/1/13 2009/1/8 2009/1/13 2009/1/8 2009/1/13 200%/1/8 2009/1/13 2009/1/8 2009/1/13

i 3 D 3 ] 3 i 3 D 3 ] 3 i 3 D 3 ] 3 i 3 D 3 ] 3
acetaminophen 12,300 | 53 11700 | (26) | 14600 | @7 |[15700 | &4 5,940 208 3530 | o | am | 07 | (08 2.3 519 1,580 | 1,030 | 1,780 19 6.6 13 67
antipyrine G4 | ND 48 | ND | ND | HD 31y | ND 6.0 N.D 53 N D 52 N.D 53 ND | ND 46 | ND @4 | 24 | @9 59 N D
atenolol 220 N.D 228 M.D. 238 M.D. 241 N.D i) 22 a0 (13) 42 N.D il M.D. N.D. 573 (11} 478 27 20 40 (15)
carbamazepine 11 N.D 12 M.D. 13 M.D. 11 N.D 15 3.2 12 (2.7 15 N.D 13 M.D. 12 10 7.9 11 20 3.9 19 35
clartthromycin 536 70 682 62 540 a9 5 a0 558 188 S02 33l 282 52 395 7 1,110 817 1,050 57 Fal 395 587 285
clenbuteral ND | MD | MD | MD | ND | MD. | ND. | MD | MD | MD. | ND | MD. | ND. | ND | ND. | MD. [ 78 | a0 | ND. | (&) | MD. | (2 | MD | @n
clofibric acid 1) | ND 21) | ND 11 N D 10 N.D 11 (1.9 10 (1.2) 15 N.D 15 N.D 1.6 10 (1.5) 12 11 N.D 11 (17
crotamiton 1,320 N.D 900 M.D. 1,220 M.D. 1,140 N.D 813 70 a3 50 T3l (1.7 §a2 (1.5) 385 78 266 3l 659 54 72 50
cyclophosphamide ND | MD | MD | MD. | ND. | ND. | ND. | ND (24) | (31) | ND | HD. 246 N.D (07 | ND. | ND. | (78 | ND. 9.2 ND | 47 | ND | ND.
diclofenac sodiun 244 (3.1 277 4.7 226 (2.8) 212 N.D 6l 14 57 74 124 N.D 139 MN.D. 27 ¥ 23 56 45 22 7 7B
M, N -diethyl-m-toluamide 45 N.D 30 M.Du. 43 M.D. 34 N.D 33 il ] (1.8) 19 10 19 M.Du. 54 12 31 15 a5 24 23 (1.7
disopyramide 253 N.D 310 M.D. 365 H.D. 393 N.D 300 43) 326 42) 471 N.D 457 M.D. 267 1.260 198 1,730 281 [ili] 244 47
ethenzatmide 75 N.D 38 M.D. 12 M.D. 13 N.D a1 M.D. 14 M.D. 5.5 N.D 19 M.D. (3.5 M.D. 4.9 N.D 7.4 M.D. 14 M.D.
fenoprofen N.D. N.D MN.D M.D. 7.6 (2.5) N.D. N.D A M.D. N.D. M.D. 2.6 N.D (0.9) M.D. N.D. 38 N.D. 8.5 M.D. (1.6) N.D. M.D.
ibuprofen TiE N.D 817 MN.D. 1,160 M.D. 1,060 N.D 280 26 255 (1.3 33 N.D 43 MN.D. 150 154 218 136 37 5.2 25 M.D.
ifenprodil tartrate 37 | ND (51) | NMD. | 48 | MD. | 38 | ND (o) | D | (1) | ND. 58 N.D 5.6 ND | 27 | MD. | 59 | ND 15 (3.9) 15 N.D.
indomethacin 113 (2.8) 140 =7 | 140 @G0y | 125 N.D 46 12 65 @2 | 108 N.D 113 N.D. 10 55 16 47 28 12 47 73
isopropylantipyrine ND | ND N.D ND | NMD | NMD. | ND. | ND ND | MD | ND. | ND. | (0.5 | ND (08 | ND. | ND. | ND. | ND. | N.D ND | MD | MD | ND.
ketoprofen 217 N.D 213 MN.D 251 M.D 157 N.D 386 54 426 41 334 N.D 350 MN.D 141 104 107 132 319 6l 353 44
mefenamic acid 177 18 126 (15) 243 (16) 134 (1m 36 18 45 7.7 70 N.D 71 N.D. (16) 75 (13) 32 32 k1 46 (9.3)
metoprolol 77 | ND (6.0) | MD | (86 | MD. | @2 | ND 10 ND | (85 | MND. 13 N.D 14 N.D. 14 @y | @8 | 79 13 N.D. 14 N.D.
nAProxNen 100 N.D 42 M.D. 95 H.D. 7 N.D 36 54 57 H.D. i) N.D 35 M.D. M.D. 43 H.D. 14 15 M.D. 13 H.D.
p-phenylphenol N.D. N.D M.D M.D M.D. M.D. N.D. N.D M.D. M.D M.D. M.D. N.D. N.D M.D. M.D (7.6) M.D. N.D. N.D M.D. M.D M.D. M.D.
pindolal N.D N.D N.D MN.D N.D M.D N.D N.D N.D MN.D N.D M.D N.D N.D N.D MN.D (2.2 M.D (17 N.D N.D MN.D N.D (4]
propranolol hydrochloride (14 | ND (19 | ND. | (210 | ND. | 247 | N.D 38 N.D. 3.8 N.D. 27 N.D 23 ND | 213 | ND. | (16 4.4 5.7 N.D. 5.6 N.D.
salbutamol N.D N.D MN.D MN.D MN.D M.D N.D N.D MN.D MN.D MN.D M.D N.D N.D MN.D MN.D MN.D M.D N.D N.D MN.D MN.D MN.D M.D
sotalol 76 N.D 11 MN.D. N.D. M.D. 74 N.D MN.D. 16 [EX] i) N.D. N.D 4.0 MN.D. N.D. 7,260 N.D. 7,850 MN.D. 29 (6.4) 160
theophylline 1,860 78 1,770 MN.D 2,140 M.D 2,300 N.D 1,520 106 1,320 62 573 N.D 368 MN.D 287 1,590 360 1,680 554 78 405 20
terhutalline ND | (31) | MD ND | WD | MD. | ND. | ND ND | MD | ND. | ND. | ND. | ND ND | MD | MD | ND. | ND. | 32) | ND. | 45 | MD | (39
benzylpeniciltin ND | MD | MD | MD. | ND. | ND. | ND. | ND. | MD. | (25 | NMD | (2% | ND. | ND | ND | ND | ND 10 N.D. 10 ND | (25 | ND. | @9
chlortetracyclin ND | ND N.D {13 | ND. | ND. | ND. | ND [16) (12) (13) ND. | ND | ND 12 ND. | ND 155 161 192 26 (18) 105 39
danofloxacin N.D. N.D MN.D M.D. N.D. M.D. N.D. N.D M.D. M.D. N.D. M.D. N.D. N.D M.D. M.D. (143 41 N.D. (16) M.D. M.D. N.D. M.D.
diclazuril ND. | (1.8) | MD (18 | MD. | ND. | ND. | (1.8 | MD. | (18 | ND. | 1.8 | ND. | 04 | ND. | (04 | ND | 72 ND | 72 ND. | (18 | NI | (1.8
nicarbazin N.D. N.D M.D M.Du. M.D. M.D. N.D. N.D IM.D. M.Du. M.D. M.D. N.D. N.D IM.D. M.Du. M.D. M.D. N.D. N.D IM.D. M.Du. M.D. M.D.
nxytetracycline 53 (11 55 21 23 N.D. 54 (11 202 30 200 25 10 28 | (16 | ND | 276 420 30 333 369 20 548 33
2-quinoxaline carboxylic acid 31 N.D 24 N.D. 36 N.D. 37 N.D 36 77 13 ND. | 47 N.D 10 N.D. 43 104 17 20 (1) | MD | (&1 16
sarafloxacin H.D. N.D M.D M.D. M.D. H.D. H.D. N.D M.D. M.D. M.D. H.D. H.D. N.D M.D. M.D. M.D. H.D. H.D. 24 M.D. (15} M.D. H.D.
sulfadimidine N.D. N.D M.D M.D M.D. M.D. N.D. N.D M.D. M.D M.D. M.D. N.D. N.D M.D. M.D M.D. {10y N.D. N.D M.D. M.D M.D. M.D.
sulfadimethozxine N.D N.D N.D MN.D N.D M.D N.D N.D N.D MN.D N.D M.D N.D N.D N.D MN.D N.D (2.8 N.D N.D N.D MN.D N.D M.D
sulfamethozazole 45 N.D 67 N.D. 71 N.D. 72 N.D 74 N.D. 59 N.D. 21 N.D 20 ND. | (35 (16) (7.9) (12) 36 (7.4) 30 (7.8)
sulfamonomethozme N.D N.D MN.D MN.D MN.D M.D N.D N.D MN.D MN.D MN.D M.D N.D N.D MN.D MN.D MN.D (22) N.D 28 MN.D (7.5) MN.D M.D
tetracyclin 52 (13) 129 (13 35 M.D. 133 (19 1,780 94 1,430 39 57 N.D 45 (4.6) 254 138 157 297 2,650 133 2,040 84
oleandmycin 22 | ND | ND | ND. | ND | ND. | ND. | ND | MDD | MD. | ND. | ND. | ND. | ND | ND | ND 2y | 28 | @3 | 29 | 23 | ND | ND | ND
leitasarnycin ND | ND N.D ND | (64) | MD. | ND. | ND ND | (58) | ND. | ND. | ND. | ND ND | MD | MD. | ND. | (73 21 82 | (58 | (647 | ND.
josamycin ND | MD | MD | MD. | ND. | MD. | (88 | MD | ND. | ND. | ND. | HMD. | (3% | ND | ND. | ND. | ND. | ND. | ND. | (24 | MD. | ND. | ND. | ND.
novobiocin s | em | @an | o4 | s | en | amn | e | 48 (13) (4.6) 17 s | 22) | (L) | ND. | 5D 36 (5.0) 40 (4.6) 16 [5.1) 17
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-5 ng/L
Tk 0 7% 9, 8 HiE (F 18 RETR Ui K EER B
EE 2009/1/3 2009/1/13 2009/1/8 2009/1/13 20094113 2009/1/13 2009/1/3 2009/1/13 2009/1/8 2009/1/13 2009113 2009/1/13

D 3 D 5 ] 5 D 3 D 5 ] 5 D 3 D 5 ] 5 D 3 D 5 ] 5
sulpitide 9,090 49 8,797 (15 7,230 (12) 3,570 (1 2,840 267 3,120 227 4,360 12 4,880 9.1 1470 | 36,500 | 2410 | 453500 | 2,980 665 3,230 472
flovazate ND | ND | MD | (23 | ND. | (21) | ND. | (24) | MD. | (26) | MD | {25 | ND. | (0.6 | MD | (D& | ND 11 N.D 11 MD | (34) | NI | (21)
amozicilin 390 N.D 871 (2.1 9T (5.9 333 (8.9 413 26 416 15 215 N.D 170 MN.D. 215 164 217 204 185 38 195 20
dipyridamaole 432 34 476 52 398 28 323 56 146 110 123 121 5.4 N.D 5.2 M.D. 377 2,070 362 1,760 54 92 51 83
furoserude 351 N.D 348 4.m 3364 H.D. 325 (3.0} 192 52 199 49 181 N.D 179 M.D. 154 306 116 431 151 T 149 5
werapatmil ND | MD | NMD. | MD. | ND. | MD. | ND. | NMD | ND. | ND. | ND. | ND. | (1.6) | ND (1.6) | ND. | ND. | (45 | ND. | ND. | ND. | (38 | NI | (28
diltiazem 13 N.D 20 N.D 23 N D 22 N.D 25 (4.6) 27 (5.6 19 N.D 24 N.D 26 13 24 29 33 (113 31 (3.9
tolbutamide (39 | N.D (34) | ND. | (30) | ND. | 2% | ND. | ND. | ND. | N.I. | ND. 1.3 N.D 05 | NMD. | ND. | 42 | ND. | 1) | ND. | ND. | NI, | ND.
carbazochrome N.D. N.D 3.8 M.D. 3.8 M.D. 9.2 N.D 9.3 10 10 13 24 N.D 3.5 M.D. 3.8 82 10 103 11 51 12 27
bromovalerylurea 10 ND | (68 | ND. | 147 | ND. | (6% | ND 12 ND | ND. | ND. | =9 N.D 35 ND | ND. | ND. | ND. 11 (5) (5) ND | ND.
spironalactone 4.6 @9 | ND 6.4 (. | MD. | (LE | (Le) | (2.3 | N.D. 5.4 (1.7 24 N.D (07 | ND. 6.9 33 (2.5) 11 6.8 43 53 N.D.
ariseofulyin 74 ND | (56) | 187 | (26) | ND 67 N.D an s | 53 | @ae | 52 N.D 4.0 N.D 73 15 11 ] (55) | (48) 10 (5.6
dighenidol N.D. N.D N.D MN.D. N.D. M.D. N.D. N.D MN.D. MN.D. N.D. M.D. N.D. N.D MN.D. MN.D. N.D. (5.9 N.D. (1 MN.D. MN.D. N.D. M.D.
chlorpromazine GO | @n | @25 | @3 | 26 | Gan | ND | ND | @1) | ND. | NI | ND. | (0% | ND. | ND. | ND | ND. 19 N.D. 11 (50 | 33 | @41 | D
nalidic acid (7% | ND | MD. | ND. | 52 | MD. | (38 | ND 26 N.I. 13 ND. | 23 ND | ND. | ND. | 1) | ND. | 4% | ND 32 (3.6) 15 N.D.
destromethorphan @4 | ND | (510 | ND | 3% | ND. | @0 | ND. | %9 | ND. | (66 | ND. | 42 N.D 32 ND | 48 11 GE | (o | @6 | 35 | @3 | ND
acetazoramide 38 N.D 30 MN.D 34 M.D 44 N.D 34 MN.D 34 M.D 16 N.D 19 MN.D (8.9 21 (11} (11} 26 MN.D 33 M.D
trimethoprim (29 | ND 17 | MD. | (15 | ND. | (1% | N.D 25 N.D. 23 N.D. 15 N.D 14 ND. | 21) | &6 | an () 37 N.D. 40 N.D.
ampicilin a7 N.D 63 M.D. i M.D. Eid N.D 44 M.D. 37 M.D. 34 N.D 34 M.D. 32 (11) 15 (12) 29 M.D. 5 M.D.
prednisalone (710 | ND. | NMD. | ND. | 500 | ND. | 64 | ND. | NI | NI | NI | ND. | 1) | ND. | ND. | ND. | NI 20 N.D. 34 ND. | (0 | NI | 6.5
tolperizone (28 | MD | 28 | NMD | 29 | MD | ND | ND | @34 | 25 | @8 | 8D | @8 | ND. | 07 | ND. | 34 a7 (3.0 3s 29 | @4 | a9 | an
amitriptyline (53 | ND | a0 | NMD | (5% | ND. | (25 | ND 11 N.D 10 N D 31 N.D 27 ND | ND | (223 | ND. | ND 14 47 14 N D
promethazine 4.6 (1.9) 4.4 (1.8) | 4.3 (.9 | 37h | @ 10 (2.9) 3.6 (2.6) 27 (0.4 2.6 o4 | (am 27 (3.3) 12 13 47 11 56
irmipramine ND | ND | MD | ND. | ND. | ND. | ND. | ND. | (24) | MD. | (20 | MD. | (07 | ND | (08 | ND. | ND. | ND. | ND. | ND | (29 | ND | (26) | ND
metoclopramide ND | ND | ND. | MD. | ND. | ND. | ND. | N.D 11y | ND. | (85 | (4.6 13 N.D 12 ND. | (73 20 N.D. 19 19 (6.5) 12 (5.9)
SCOpOramine N.D N.D MN.D MN.D N.D M.D N.D N.D MN.D MN.D N.D M.D N.D N.D MN.D MN.D N.D 94 N.D (8.4) MN.D MN.D N.D M.D
chinrmarinone acetate ND. | ND (210 | ND. | (32) | ND. | 28 | ND. | ND. | ND. | (1.7 | ND. | ND. | ND. | ND. | NI | 42 15 (28 | (35 | ND. | ND. | NI | ND.
mepmizole aGRn | e | an | esn | gy | e | an | en | an | en | an | e | o8 | 0 | 07 | 06 | (G2 | 12 Ga | 11 G5 | @Gn | @G | on
pirenzepine 7.6 N.D (55 | MD. | (500 | MD. | 40 | ND (29 | ND. | ND. | H.D. 20 N.D 3.1 ND. | 73 13 10 13 ND. | MD. | (34 | ND.
fulfenamic acid 1d ND | (38 | NI 14 ND. | (39) | MD | (46) | MD | ND | ND | 30 ND | 22 | ND. | 67 | 53 | ND. | (66 11 N.D. (4) N.D.
neospiramycin 25y | ND (2% | ND. | 22 | ND. | (24 | ND. | ND. | (28 (14) 20y | ND. | ND. | NI | NI 43 41 79 25 (24) 73 (33 (30)
thiamphenicol ND | ND | MD | ND. | ND. | ND. | ND. | ND. | (07 | (17 | ND. | ND. 1.9 N.D 20 ND | NI 42 (2.8 57 MD | ND | (07 | (.8
chloramphenicol @3 | ND | 69 | ND | 0y | NI 23 ND | (49 | NI. 15 ND. | 51 N.D 6.3 ND | ND. | ND. | ND. | ND. | NMD. | ND. | ND. | ND.
primidone 19 N.D 26 M.D 42 M.D. 31 N.D 35 (7.4) 39 M.D. 45 N.D 46 M.D 34 (8.8 17 20 29 M.D 3l M.D.
phenytoin 17 N.D 13 N.I. 16 N.D. 20 N.D 17 N.I. 19 N.D. 24 N.D 28 N.I. 15 12 (11 13 19 (4.9) 23 (3.4
haloperidol N.D. N.D M.D M.D M.D. M.D. N.D. N.D 3.7 M.D 3.2 M.D. 1.3 N.D 0.7 M.D M.D. M.D. N.D N.D 7.0 (1.4) 5.4 M.D.
pentoxifylline N.D N.D N.D MN.D N.D M.D N.D N.D N.D MN.D N.D M.D N.D N.D N.D MN.D N.D M.D N.D N.D N.D MN.D N.D M.D
caffeine 22,100 116 21,500 il 21,500 (30) 21,400 (63} 9,150 470 7,290 (73) 2,210 N.D 1,260 M.D. 1,450 6,630 991 6,350 1100 (70) 544 (54)
hezafibrate 1,860 (8.0} 2,160 (7.5) 2,890 (6.2) 2,950 (74) 1,830 210 1,700 146 1,680 N.D 1,710 MN.D 708 1,050 552 1,080 915 136 795 106
levofloxacin 594 N.D 340 MN.D. TH M.D. 331 N.D 5,800 243 3,770 204 290 N.D 302 MN.D. 554 672 199 510 6,420 705 4,500 442
azthromycin 51 11 60 11 55 11 a3 11 72 16 64 19 25 39 32 5.2 78 62 i 56 59 22 69 17
phenobarhital 238 N.D 239 MN.D. 209 M.D. 231 N.D 222 MN.D. 207 M.D. 288 N.D 2599 MN.D. 175 91 105 116 237 413 253 (27
phenacetin 35 (4.3 85 NI 26 H.D. 3 ND | 67 63 (5.2) 46 ND. | (10) | NI | (14 45 92 (17) 24 MD. | 137 NI 55
methoxsalen H.D. N.D M.D M.D. M.D. H.D. H.D. N.D M.D. M.D. M.D. H.D. H.D. N.D M.D. M.D. M.D. H.D. H.D. N.D M.D. M.D. M.D. H.D.
dexamethasone 56 N.D 62 (7.2) 51 N.D. 77 ND | (56 | ND. | ND. | ND. | ND. | MD. | MD. | (21) | (14) 54 13 53 (2.8) 8 ND. | (13
dexamethasone acetate @4 | ND | 7 | ND. | 02 | ND | @4 | MO | 50 | NI | NI | ND. | % | ND. | (0.3 | ND. | @3 | G0 | 60 | (4 | 64 | ND. | 42 | NI
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-6 4,072ng/L
pH SS DO DOC T-N sulpiride No.47 9
NH,~N  NO,” -N NO;” -N T-P PO2P clarithromycin No.5 ketoprofen NO.19
DOC amoxicillin  No.49 dipyridamole No.50
Furosemide No.51
10mg/L 63.6 97.3 8.5 9.1
NH,-N 86.4 crotamiton No.8 disopyramide
No.12 sulpiride No.47 levofloxacin No.86
phonobarbital No.88
-6 0.1 10.2 11.7 38.1 -3.9
_ 4000 B 5 clarithromycin
[ ] 17.8 17.3 16.8 2 3000 m15 dsopyranide
pH [ ] 6.98 6.99 6.96 " 000 .5 amoxilin
DO [mg/L] 0.8 1.85 3.1 Dt furosertide.
1000 m86 levofloxacin
SS [mg/L] 19.2 2.8 1.2 ‘ D88 phenobarbital
DOC [mg/L] 9.6 8.74 6.93 0 D s|pbp s|DbD s
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
PO, > P [mg/L] 0.06 0.02 0.09
-7 N.D.
tr
92 74
1L ng/L © 92
1L 65 ) 16
ng/L
9 74 65 64 13
D) 92 13
65 sulpiride No.47 65
4,072ng/L 65 28 50
clarithromycin No.5 612ng/L
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levofloxacin  No.86
16.2ng/L
65 64
13 13

65



8.2

-7 [ng/L]
No.
D S D S D S
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L

1|acetaminophen 0.4 14 31 tr(1.2) 22.2 tr(1.0) 28.0%f N.D. tr(0.8) 96.2%

2|antipyrine 04 13 39 N.D. 41 N.D. -4.7% 3.2 N.D. 16.4%

3|atenolol 13 4.2 16.8 N.D. 114 N.D. 29.9% 5.3 N.D. 63.6%

4|carbamazepine 0.2 0.7 8.9 N.D. 9.4 N.D. -5.5% 14 N.D. -56.0%

5|clarithromycin 1.7 5.6 612.4 59.3 648 52.1 -4.2%| 1927 21.8 68.1%

6|clenbuterol 13 45 N.D. N.D. N.D. N.D. - N.D. N.D. -

7|clofibric acid 0.2 0.7 14.8 N.D. 113 N.D. 23.3% 53 N.D. 63.3%

8|crotamiton 15 4.9 534.4 N.D. 510.1 N.D. 4.5%| 533.6 N.D. 0.1%

9|cyclophosphamide 0.6 2.0 37 N.D. 25 N.D. 28.0% 3.3 N.D. 9.3%
10|diclofenac sodium 0.6 19 136.7 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% 7.3 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 05 17 10.1 N.D. 129 N.D. -26.4% 12.3 N.D. -20.7%
14|fenoprofen 0.4 12 2.3 N.D. 2.6 N.D. -11.2%] N.D. N.D. 72.0%
15|ibuprofen 0.3 0.9 63.5 N.D. 782 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% 33 N.D. 26.8%
17]indomethacin 0.7 22 108.9 N.D. 118.3 N.D. -8.6%| 45.6 N.D. 57.8%
18|isopropylantipyrine 0.3 11 4.4 N.D. 37 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 13 45 54.2 tr(1.6) 67.3 N.D. -23.0%| 46.6 N.D. 14.1%
21|metoprolol 0.7 23 104 N.D. 105 N.D. -0.9% 103 N.D. 0.9%
22|naproxen 0.2 0.7 44.1 N.D. 47.6 N.D. -7.9%| 103 N.D. 76.3%
23|p-phenylphenol 16 5.3 N.D. N.D. N.D. N.D. - N.D. N.D. -
24|pindolol 0.4 14 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 11 N.D. N.D. N.D. N.D. - N.D. N.D. -
27|sotalol 0.5 1.7 2.9 N.D. 2.9 N.D. 0.0% 25 N.D. 11.8%
28|theophylline 0.5 15 454 N.D. 44.9 N.D. 1.1% 184 N.D. 58.9%
29|terbutalline 0.6 2.2 N.D. N.D. N.D. N.D. - N.D. N.D. -
30]benzylpenicillin 0.6 21 N.D. N.D. N.D. N.D. - N.D. N.D. -
31|chlortetracyclin 19 6.4 16.3 N.D. tr(3.4) N.D. 70.8%) 115 N.D. 26.3%
32|danofloxacin 17 5.8 tr(1.8) N.D. N.D. N.D. 21% ND. 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|oxytetracycline 13 4.2 29 N.D. 8.9 N.D. 66.4% 7.2 N.D. 72.0%
36|2-quinoxaline carboxylic acid 0.9 29 14 N.D. 6.2 N.D. 52.5% 38 N.D. 68.6%
37|sarafloxacin 1.2 4.0 N.D. N.D. N.D. N.D. - tr(3.1) N.D. -
38|sulfadimidine 0.9 2.9 N.D. N.D. N.D. N.D. - N.D. N.D. -
39|sulfadimethoxine 0.7 23 N.D. N.D. N.D. N.D. - N.D. N.D. -
40|sulfamethoxazole 15 5.1 41.8 N.D. 40.8 N.D. 2.3% 447 N.D. -6.7%
41|sulfamonomethoxine 18 6.1 N.D. N.D. N.D. N.D. - N.D. N.D. -
42]|tetracyclin 14 4.8 105.5 N.D. 62.6 N.D. 40.1%| 33.8 N.D. 67.1%
43|oleandmycin 0.3 11 N.D. N.D. N.D. tr(0.5) - N.D. N.D. -
44|kitasamycin 13 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 115 3828 14.2 5.9%| 3592.6 121 11.7%
48|flovoxate 0.5 17 N.D. N.D. N.D. N.D. - N.D. N.D. -
49]amoxicillin 0.9 31 418 N.D. 339.4 N.D. 18.8%] 59.1 tr(1.6) 85.5%
50| dipyridamole 15 4.9 440.8 5.3 92 tr(2.2) 78.9%| 239 tr(2.4) 94.1%
51|furosemide 0.6 2.1 188.1 N.D. 1732 N.D. 7.9% 251 N.D. 86.4%
52|verapamil 0.7 2.2 19 N.D. 3.1 N.D. -46.8% 3 N.D. -42.9%
53|diltiazem 0.8 2.7 239 N.D. 23.9 N.D. 0.0% 29.4 N.D. -22.3%
54|tolbutamide 0.4 12 18 N.D. 1.9 N.D. -4.6%| tr(0.6) N.D. 55.6%
55|carbazochrome 0.6 19 11 21 25 21 64.9%| tr(1.1) 21 75.6%
56|bromovalerylurea 0.7 24 3.2 N.D. 35 N.D. -7.7%| tr(1.7) N.D. 38.4%
57|spironolactone 0.2 0.7 N.D. 0.6 1 N.D. -48.9% N.D. 0.9 -36.7%
58|griseofulvin 05 15 7.4 N.D. 5.9 N.D. 19.1%| tr(0.5) tr(0.8) 83.5%
59|diphenidol 16 5.3 N.D. N.D. tr(2.2) N.D. - tr(2.1) N.D. -
60|chlorpromazine 0.6 20 2.1 N.D. 12.7 N.D. -390.8% 29 N.D. -29.5%
61|nalidixic acid 0.8 2.8 6.6 N.D. 7.7 N.D. -14.8% 119 N.D. -71.3%
62|dextromethorphan 0.8 27 5.1 N.D. 6.8 N.D. -28.8% 7.3 N.D. -37.2%
63|acetazoramide 0.9 29 17.8 N.D. 171 N.D. 3.8% 6.9 N.D. 58.4%
64|trimethoprim 16 5.4 13.6 N.D. 132 N.D. 2.6% N.D. N.D. 78.6%
65]ampicillin 0.9 31 73.1 N.D. 68.2 N.D. 6.6%| 255 N.D. 64.3%
66|prednisolone 1.0 32 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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No.
D S D
ng/L ng/L ng/L ng/L ng/L
71|metoclopramide 1.0 34 16.2 N.D. -356%( 172 -5.8%
72|scoporamine 0.7 2.3 N.D. N.D. - N.D. -
73|chlormazinone acetate 04 14 N.D. N.D. - tr(0.6 -
74| mepirizole 0.4 14 N.D. tr(0.7) 8.2%| N.D. 8.2%
75|pirenzepine 05 17 5.2 N.D. 7.0% 47 8.8%
76|fulfenamic acid 0.7 2.2 6.9 N.D. -120.2% 7.8 -11.9%
77|neospiramycin 2.8 9.3 N.D. N.D. - N.D. -
78| thiamphenicol 0.4 14 N.D. N.D. - N.D. -
79| chloramphenicol 1.1 3.8 10.9 N.D. 71.4%| tr(1.7) 76.4%
80|primidone 13 4.2 32.9 N.D. 7.9% 31 5.6%
81|phenytoin 0.8 2.7 30.6 N.D. -8.9%| 348 -13.4%
82|haloperidol 0.1 0.4 1.6 N.D. -319.1%| 36 -116.0%
83| pentoxifylline 1.6 5.4 N.D. N.D. - N.D. -
84|caffeine 5.7 189 tr(12.7) N.D. -232.8%| tr(18.1) -29.4%
85|bezafibrate 1.2 4.1 38.9 N.D. -12.7% 6.9 79.7%
86|levofloxacin 4.6 15.2 4954 16.5 34.1%| 298 38.1%
87]azithromycin 0.4 14 63.1 44 6.9% 215 65.8%
88|phenaobarhital 4.8 15.9 247.6 N.D. -4.8%| 2574 -3.9%
89|phenacetin 1.0 6.5 tr(3.2) N.D. 53.4%| N.D. 53.4%
90|methoxsalen 0.5 35 N.D. N.D. - N.D. -
91|dexamethasone 0.7 4.4 N.D. N.D. - N.D. -
92|dexamethasone acetate 1.0 6.4 tr(1.7) tr(1.0) 34.7% N.D. 36.0%
9110.7 175.6 10.0%] 6113.2 32.7%
N.D.
tr
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8.2

A STUDY ON OCCURRENCE AND CONTROL OF PHYSIOLOGICALLY ACTIVE SUBSTANCES IN
SEWAGE SYSTEM

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. The objectives of this research were
to determine the occurrence and fate of selected pharmaceuticals in wastewater treatment plants. In fiscal
year 2008, field survey was conducted at a wastewater treatment plant for the purpose of determining the fate of
physiological active substances (e.g., pharmaceuticals) in conventional activated sludge process.

Key words: analytical method, pharmaceuticals, wastewater,
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