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R2 BEERES L 0%

No. Y4 Fi&

1 Acetaminophen FRENEER)
2 Antipyrine ARENETER
3 Carbamazepine FCAnAA
4 Clanthromycin FUAEWE

5 Clenbuterol SRR
6 Crotamiton $EVE. TEAHI
7 Cyclophosphamide TR

8 Diclofenac fRENEER
9 NN-diethybmeolarmide gzt

10 Disopyramide TEERRAF
11 Ethenzamide fRENETRR|
12 Fenoprofen FEENETE TR A
13 Ifenprodil SEEH

14 Indomethacin AEENETRA|
15 Mefenamic acid AEENETER]
16 Metoprolol AHENRAF]
17 Naproxen FEENER
18 Theophylline KB SRR
19 Propranolol ERA
20 Ceftiofr P
21 Chlorotefracycline AEWE
2 Oxytetracycline TR
23 2.Quinaealine carboylicacid T N 9r AR
24 Sulfadimidine BB
25 Sulfadimethoxine BRHEE
26 Sulfamethoxazole AR
27 Sultamonomethoxine EpiEAl
28 Tetracycline HAYrE
29 Tsopropylantipyrine REENERTEAH
30 Ketoprofen $E. HEI
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RIAFOPESREETT,

YETE A HLR 32 DOC) e BE D S HTITBERNAR SR II AT 152
(TOC-5000A, BEEEWERD TITV ), SIRRIBED b M
IREMREEZE L3IV T DOCEE KD T,

-3 LCMSMSD5 4t

<HPLC : Waters2659>
-Column : Waters SunFire C18 2.1mm X 150mm,5 «m
- Colurmn Temp. : 20°C
=Flowrate : 02 mlinin
- Injection volume : 10 u1
-MobilePhase : A Water, BMefhanol, C 1%%Fonmic acid
-Gradient : Time(min) A(%) - B(%) C(%6)
0 70 20 10
15 0 %0 10
20 70 20 10
<MSMS : Quattro micro API>
-Jonization : Electrospray Ionization(EST)
- Spray Voltage : 3500V
- Capillary Temp. ; 350°C
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-4 BHTIRE, EETRER JUEBHFROBEIER (=3)

a=R 7N >,
Bo. ugl) (100, ugl) )
1 | 2-quinoxaline carboxylic acid 0.9991 0.101 0337 162
2 | Acetaminophen 0.9942 0533 1775 34
3 | Antipyrine 0.9993 0.179 0,597 97
4 | Cabamazepine 0.9939 039 1.299 20
5 | Ceftiofir 09997 0071 0.238 03
6 | Chlorotetracycline 09797 0072 0239 63
7 | Clarithromycin 0.9895 0,024 0,081 152
8 | Clenbuterol 0.9995 0023 0.075 14
9 | Crotamiton 0.999 0.046 0.152 63
10 | Cydophosphamide 0.9970 0122 0407 15
11 | Diclofenac . 0.9955 0.115 0384 17
' 12 | Disopyramide 0.9993 0.014 0.047 111
13 | Fthenzamide 0.9968 0,031 0.102 09
14 | Fenoprofen 0.9994 0474 1.579 85
15 | Ifenprodil 0.9992 0.010 0.032 145
16 | Indomethacin 0.9991 0.131 0437 038
17 | Isopropylantipytine 0.9995 0.073 0243 . 76
18 | Ketoprofen 0.9994 0.056 0.188 92
19 | Mefenamicacid 0.9994 0.199 0.662 22
20 | Metoprolal 0.9995 0.092 0.306 86
21 | NN<diethyl-m-tolamide 0.9992 0.065 0216 16.9
22 | Neproxen 0.9978 0.145 0485 134
23 | Oxytetracyline 0.9980 0022 0074 60
24 | Propranolol 0.9991 0010 0033 100
25 | Sulfadimethoxine 0.9959 0.128 0427 17
26 | Sulfadimizine 0.9976 0.053 0.175 18
27 | Sulfamethoxazole 0.9973 0.119 039 21
28 | Sulfimonomethoxine 0.9962 0,069 0229 24
29 | Teophyline 0.9985 0.137 0458 21
30 | Tetracycline 0.9973 0.022 0074 200
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L : Reactor optical light path(cmm)
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55 WL T & ORUSHEERES LU T R X —&

— ———— P .
7 ’i’;’iﬁjﬁ %(;iﬁ & SRS BER%)
. 5o 0027 0233 . 30min 52 7%
iﬁmme cabolic =7 0.0024 0250 40min 9%
5273 00037 0283 20min 80%
S 71 00228 0233 30min 494%
Cyclophosphamide 5272 0.0020 0250 40min 72%
5273 00012 0283 20min 22%
5 71 0.0281 0233 30min 553%
Claitromyein 5o 72 00052 0250 40min 17.1%
5273 00149 0283 20min 271%
571 03984 0233 30min< 9% .8%<
Ceftiofir 527 03311 0250 A0min< %.6%<
573 04011 0283 20min< 9% %<
5o 05624 0233 30min< 99.6%<
Diclofenac 572 0.5083 0250 40min< 99.9% <
573 08834 0283 20min< 99.1%<
571 15206 0233 0min< 99 %<
Ketoprofen 5 7 13391 0250 40min< 9BVe<
5273 09239 0283 20min< 95.0%<

ERoOKE D, 0 & FIRFICEINRE L RFD6
T B RSEEE R L, FOBORBHTRNLX
—& L FUCEFRER L OV OBROBRERZ RSIRT,

B BOSIBRT INX—BE2 B UTaRe, b
BRI AR LEED > 7238 ¢D2-Quinoxaline catboxylic acid,
Cyclophosphamide3s &2 UClarithromycin® 354, 185 nm®DiE
LT 7N L B USEEREN 100227
min’, 00228 min’, 00281 min’ TR LT > TOH,
INHOME L DOREIGHRLENT LB Gt T
VA EIDERE. T HOWE & DRIEEREEID
BWTT U PBIIRERENRL, BEEBNZ L2035
o, »

—5. Ceftiofir & DicloferacD¥-& 4. W2 F 73Tl
7R, FNEN04011 min', 08834 min' TH HiE
FOEERER AL, 2% LT, Ketoprofen®
BETT L UL B RISEEAN15206 min' T o 7225,
INBDOWMEILT LT D E ORIEEREE L URE
RIZBWTRERETRNT LB T,

@) EARIEIC &k SEEROHRFIEORET
5 7T IR R IR R L — B R

LTREDBRERE, £ L TRINGR L I SME & DRIGHE
O LIRBUSICEEDV, 30 ORI & [FIRH LS50
BLIEBOZTONMEEZ DR L THD L, BRLHHEL
RV EIL Ceftiofur, Diclofenac, Ketoprofen TéH D |
SRR LT < W 1L 2-Quinoxaline Carboxylic acid .
Clarithromycin,  Cyclophosphamide THDHIENGhoT,

—7. ERANEIC X ARERENENEHLILT

3 “Diclofenac DA, IR TOMERERN TON
T35 DVogma & T 254 im OBEEOLRINERD
BUMANEERRE & iBE KSR BRI B (RE R LALERRF &
DHMEROWETT, T 30 SR SEINRIC L D EEY
TR N5 D Diclofenac DBEEA BRI HDIZELLHF
LI eBELTND, HbITER, TOC OREEIZE
ST, EAHREMT 90 H0HVENLE L,
Diclofenac DM LITFE L EE fedroto 2 LR LT
WA, $Z, Diclofenac (D53 Chloride (IR AMEIN L
TWADH R, B, Diclofenac DEESNERLEETIIRIER
IEBEERRGTH D Z LR EN TS,

SROMRES L ONEERM L KR & 11T U 7o (RS AR,
S EME DR ISEEREEZRE LR T,
Diclofenac35& . BRI L 5 RISEEAH0L0H
T VAN K BERRISEERBOKTS % T, RiTs
NIAMOMBE DO, BEELLSMEI X ASRENREVT
EBRREL T, ZORRY L, DidofenacDBHE
HEARIZ X A BRI X - T B RBREDRNE
BNTVAEY, ESHOEELSRARIGFEET DA
HFERDFER b L OMEEENER LW s D,

AR H> B CartboxylicEs & £ 88 1H £ F K etoprofen
B L UHESE D Ceftiofur b 2E/MRIC & 538V Vo fRRFIE
BRLNT, MIZH . Teracycline, Chloroteracycline,
Oxytetracycline 72 & D Tetracycline 52 @ 1 4 # B <
Sulfamonomethoxine,  Sulfadimethoxine 72 & @ Sulfonamide ¥,
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RIAL, ARl UTERT A Z £ 00BN TWS IS,
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AT B = - KRBURERHYTI8(pHE) TRITFE L&
13 72\ \Clarithromycin 48N CHE LIZ S WIE T
bolz, UEHET 7 b o MacolideR OFEME D
Clarithromycin @ A PN T 0 24347 13 (14R)-14-hydroxy-
carthromycin TH ¥ . Z OMEITRELIKR L ZIFES7
FOEEEZ L OZ BB NTWAY, fsd, &
FEFCarboxylicE: %  -22-Quinoxaline’ carboxylic acid & %84+
BCDELIZ VB TH D Z 0¥ holy,
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Cl
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qu o
0" P NH :\F\IN \/\CI
HO™ \,

<Cyclophosphamide> <Phosphoramide mustard>
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Batch test on the removal of pharmaceuticals by UV treatment
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The removal characteristics of pharmaceuticals such as antibiotics and analgesics by ultra-violet
treatment were examined. The synthetic raw water of 20L which 30 kinds of pharmaceuticals were spiked
simultaneously was injected to the reactor and each experiment was conducted by batch test using 3 kinds
of UV lanips. The detection and quantification of each pharmaceutical was done by LC-MS/MS method .
It was possible to detect the concentration of each pharmaceutical to order of ug/L. The result of batch
test showed that the reaction rate coefficient of Cyclophospharmdie, which was not decomposed readily
by UV treatment, was most highest in Lamp 1. But, there was no significant difference in the reaction rate
of Diclofenac which was a kind of easily-decomposed pharmaceuticals in each Lamps tested.
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