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ABSTRACT : This study investigated 31 selected EDCs(Endocrine Disrupting Compounds) and PPCPs(Pharmaceutical and
Personal Care Products) in the influent and effluent of a wastewater treatment plant(WWTP) nearby Seoul metropolitan area. The
chemical compounds of EDC/PPCPs detected from the plant influent sample include stimulant, X-ray contrast media and fire
retardant. The total amount of each compound class were 59.67%, 20.20% and 9.00% respectively. However, in the effluent sample,
the major micropolutants detected were oral beta-blocker(30.54%), fire retardant(20.49%), X-ray contrast media(18.17%). The
EDC/PPCPs occurrence levels of this study were somewhat lower than previous domestic studies’. When compared to those of
overseas, the values were even lower. Some pharmaceutical compound levels particularly measured in European studies were even
several thousand times high. This study then compared PECs(Predicted Environmental Concentration) and MECs(Measured
Environmental Concentration) of 9 selected pharmaceuticals compounds. The calculated PECs were substantially different with the

MECs, while the occurrence order between the PECs and MECs in terms of concentrations of the compounds were similar.
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Fig. 1. Sources and pathways of PPCPs in the urban water cycle. !
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A vk QeSS ot iR &) - Hla sty F4sti, 543845 %(Measured Environmental
A28 Folf skl Al = )\X]Q—T’— AHg AeE AA 5 Concentration; MEC)2} H] 3L - A]5ke] Qro = of 4 5271

Ag WREA "ok 2oy skeA Al SS, BOD, T-N, apakAof| gjat AES 2sast e} shdrt
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WellA= 9] At Alelol Bisl nledEdo) e e AE 7}3@4 Z 3N FdEs AAskelen, 24 AR 1 e &
9 QIA o] v A= FEFoll vzt AAAG] A7} o FEh, L5 Aelsto] Table 19 UEtSich JofEdEe 8 &
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Table 1. Selected 31 items of EDC/PPCPs in this study

Chemical CASRN? Use
Pharmaceuticals
Diclofenac 15307-79-6 Anti-Inflammatory
Ibuprofen 15687-27-1 Anti—Inflammatory
Naproxen 22204-53-1 Anti—Inflammatory
Sulfamethoxazole 723-46-6 Antibiotic
Trimethoprim 738-70-5 Antibiotic
Fluoxetine 54910-89-3 Selective serotonin uptake inhibitor
Atenolol 29122-68-7 Oral beta—blocker
Atorvastatin 134523-00-5 Antilipidemic
Gemfibrozil 25812-30-0 Antilipidemic
Carbamazepine 298-46-4 Anti—convulsant
Primidone 125-33-7 Anti-convulsant
Dilantin(phenytoin) 57-41-0 Anti-convulsant
lopromide 73334-07-3 X-ray contrast media
Diazepam 439-14-5 Anti—anxiety
Meprobamate 57-53-4 Anti—anxiety
Estradiol 50-28-2 Steroid hormone
Estrone 53-16-7 Steroid hormone
Ethynylestradiol 57-63-6 Synthetic steroid hormone
Progesterone 57-83-0 Steroid hormone
Testosterone 58-22-0 Steroid hormone
Personal Care Products
Triclosan 3380-34-5 Antibiotic
DEET 134-62-3 Insect repellent
BHA 25013-16-5 Antioxidant
Musk Ketone 81-14-1 Fragrance
Benzophenone 119-61-6 Fragrance
Miscellaneous

Bisphenol A 80-05-7 Plasticizer
TCEP 115-96-8 Fire retardant
TCPP 13674-84-5 Fire retardant
Caffeine 58-08-2 Stimulant
Octylphenol 140-66-9 Surfactant
Atrazine 1912-24-9 Herbicide

* Bold—known and potential EDCs20)
a) Chemical Abstract Services Registry Number

Ao 2 a4yl BEAEO|T} E3 WWFIA WHEH] A Zol &
2 XA Bisphenol A, Atrazined} &7 5 $52] Hormone
5

T 10579 Ul2ulA Follzdo] Zeh= 3ok

3= A A GRS oF 18,000 m3/Polw, °F 130

S AAA kL ) 7Y - FETE s
o 24 75 SR FUee s o fYEe
AREANA, fEe 22 YRS} 0 amz APoloflA A
TG A= A3 F AR BT HERARS thiste] =
7Me] AR Dell Wriro] Hastglon, 3719k A& WA

3}7] 913l Headspace $lo] 2 A1¢) Byslsic}, AIS
o] Hj2of AZ5 o] gsto] WA A= utskl on, A

oA 1 g/L9] Sodium azideE F718t & A& E4 H71A] 4T
ol3lg A8ttt Eg 57182 L o] gl ol Bt

Shom A2 2R 2% ool BAlo] UAIEES shsict

Z2% n|=29] Southern Nevada Water Authority
(SNWA)ell ojgsto] RA& F3stqiet, tt 4ol &
pg/L~mg/L= EA5E7] wfiZe] wFo] &olgkal 3l¢go]
=2 A &% (Solid Phase Extraction: SPE)& AR
ste, dy dfi47|et 23 Liquid Chromato—
graphy (LC-MS/MS)E o|-&5o] &Ask3ieh AARE 4]
HPH S Vanderford S99} Trenholm S109] ¢ =Foj
AzEo] qlrt,
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Table 2. Occurrence of EDC/PPCPs in the influent of a WWTP (unit : ng/L)
Chemical Domestic Overseas
This study The others Japana) US”) Europe
Diclofenac 12 19% 2.761.44"% 250-3,000"
350+100% 1,500(200-3,600)'%
Ibuprofen 270 767(180-1,250)” | 381-1130 11,000 2,262.67" 1,100-4,500"®
13,100+4,000% 84,000(34,000-168,000)'®

Naproxen 200 1,096(330-3,310)° | 38-230 4,900+1,7007

Sulfamethoxazole 240 522.5% 690

475.1"?
1,025(320-2,020)
Trimethoprim 57 218.25% 390
151.8'?
43(30-60)°

Fluoxetine 6.8

Atenolol 750

Atorvastatin 25

Gemfibrozil 3.8

Carbamazepine 130 150.5% 15-270 190 1,002.22"

Primidone 0.74

Dilantin(phenytoin) 32

lopromide 4,400

Diazepam 3.5

Meprobamate <.25

Estradiol 4.1 12-25 75.89'%

Estrone 22 22-200 124,11

Ethynylestradiol <1 14.89"

Progesterone <.5

Testosterone 23

Triclosan 14 200-1,000 4,900(170-23900  1,800(390-4,200)'®
DEET 110

BHA <1

Musk Ketone <25

Benzophenone <50

Bisphenol A 420 200-500 1,865.44' 730(140-2,140)"

1,400(720-3,400)'®

TCEP 860

TCPP 1,100

Caffeine 13,000 23,664°% 28,750 118,000(52,000-192,000)'®

Octylpheno <25

Atrazine 0.66
3. Znt & nF 3.1. §249| EDC/PPCPs &

FYUe A FA F84F 1 mm B9 797t EAYst

£ AtE 4t skeA e i 2 fErolA AEEe fo slHo o3t ndE JFe e AR skt
370 &45-2] EDC/PPCPs 4 W8-S 22 59 o s 2% (71244 Turbidity=112.5 mg/L, COD mn=65.7 mg/L,
%%J&Ei }Oﬂoﬂﬂ i A&, g A7), A AH, Y BOD5=123.0 mg/L, T-N=27.6 mg/L, T-P=3.7 mg/L).
FT—TEF 2 27+ Ao A dAFEoof T HA 2 A Al g AyAke] =y - & shEA A fd<eol
skar Q) Ell = ﬁ—?% S8 AFASofA AlA-FAH]] T gt A A3t oS- Table 20 7 A 2lsto] YeRl et
P2 vFFelEdEe] SR A= 24 138 =5 Ay 822 A2 U skeA g (dR], A, 59 &
DBE A Algdls gkt £49] AgF--e A AlstaAl 3 e o A5 Yt o, ey alslesel At

CHEU) -2 = 4529 Target =240l 2159,

2
oAz 4t

57 el ge oz Ang

TE(BO]' =
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Diclofenac, Ibuprofen, 12]al NaproxenQJ I B s
£ AT B3I - HESHE &2 Aol 244212 ng/L, 270 ng/L,
71831 200 ng/LE HEH WA IS }sks 9] el A
= Tbuprofen, Naproxen©®] oF 3~4Hj] oA =& ewg A%
=k AA - F=2 IAYA(Antibiotics) AdE2] Sulfame-
thoxazole} Trimethoprim®] A-9-ol= Fax= 4 ZAx
7b & 5t Anpect of o~4uf) =A HEE ST ot e
ZHpsts o] Atof| A Trimethoprime H|5:38t 522 A&
%At Caffeine®] 745 & A-tolAl= 13,000 ng/Lo] AEH
Qo 7133 599] Aok 93 664 ng/LE ok 2i A =
A& T}, Carbamazepined] thallA] £ AFoA= 130
ng/L, AF38L 150.5 ng/LE H]<:3t %EE AEE9
=] G415 A EH S Aol °§ A2t 48
Al o] TR o= 3 o vl O]C
Carbamazepine, Triclosan, Z12]1l Bispheno
Aso] F7H o R A7 FHEHIL e A
3] o] =% < Bisphenol A= Yl2H| A %ol
24 Qlo] 11 Ao SR &7} wof B wd
A Qe Aem wofEglny e AL
Naproxen, 123l Carbamazepine> =uf A<} v]5:3l
HZ AEo] HYrE 22Y Triclosan®] 3¢ HE %
917} 200~1,000 ng/LE & $172] 14 ng/Lo| v|3) 33|
= AEEHUL. =] B3¢ Ibuprofen?| X7} 11,000
ng/LZ2 ¢ £ d&5% e, Sulfamethoxazole¥}
Trimethoprim EgH & A5to] H]3|| 38) o4 A AEEHA
E]—.IB) St g_/_\_EE]O]—M)7 _/_\__?,]_/_\_15) :Lﬂ_/_\_4), %%EZ),lﬂl
28U} -2 {3 w7t A BAH HE w5k Hele =
A A, G2, TLe]ar n|=Hdof ulsiA] M A 02 4]
A Uesten, o] 5 3l o} @ EDC/PPCPso| A =
Y= = AeZ FAkdEt} Diclofenacy Ibuprofen2
B Aol A 247 12 ng/L, 270 ng/L7t AEE d H3), &
AEB|OHO)A] 2,761.44 ng/L, 2.262.67 ng/L, 2~9|2190
A 250~3,000 ng/L, 1,100~4,500 ng/L, H=20]4 350
ng/L, 13,100 ng/LoZ HEE YoM, E3] Ao A=
Ibuprofen®] & 84,000 ng/LY W¢ %2 =2 HEY
o}, Triclosan®] 7% ZLg]A904 4,900 ng/L, 2# 2116
o] 4] 1.800 ng/L7} A2E Aoz wuso] X dpuch 24
i =2 s =2 YeRt Qit} Bisphenol A T3 @ AEE|o}
14) 1,865.44 ng/L, 28|24 730 ng/L, 28|31 AFQ116)
1,400 ng/Le} o] £& T2 HEEIL lt 2 dAtollA
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Fig. 2. Proportion of the selected target EDC/PPCPs in each
class compared to the total 31 items in influent.

7P =2 5EE HEYE Caffeine®] 790 AH QIO A
118,000 ng/Le] == %5401 oF 104 77k EER
skl FYEs Ao yebgth

ool Had e UIE‘%X‘A & = )l thet
4= 7 BEEY 5 ()9 W& vk Fig. 20 Y
ERf ic.

ZYAA|(Stimulant; Caffeine=13,000 ng/L)= 59.67%=
7V vlgol wokow, I tgor XA 2FAX-ray
contrast media; Jopromide=4,400 ng/L) 20.20%, F17)
(Fire retardant; TCPP=1,100 ng/L, TCEP=860 ng/L)
9.00%= Al 3H=2] H&o] A9 90%E AHA|8IL Qe AL R
el 31719 AEdE-S 9JokEA (Pharmaceuticals),
7H 21 32]-8-&(Personal Care Products), 1831 11 8F9] 0]

S8 &d (Miscellaneous) 2 253192 uf, ookEz e
23.38%, Q1] E-F2 0.90%°]%2™, Y] 70.71%+=
PPCPsel| S F=A] Y= 22 Uiyttt g &4 %

oA (EDCy)E dHA U= 252 AA9 oF 2.51%=
UrERg T

2| EDC/PPCPs '&gd
A} sleA 2l f-&4 U1 EDC/PPCPs 2418 434
Ao ggd Fuxz 2ok Kim 517(South Korea),
Glassmeyer 518 (United States), 18] Ashton 59
(United Kingdom)9] A5 F718F52H, Table 391 A&
stof Lreh Tt

Kim 517& Z 7709 steA g3 (@le2id= 671, Ale 1
el gt A5 3kt =l A5 Hop AAs] A
29 Diclofenac, Ibuprofen, Z12]1 Naproxen®| 37 &
A9 sh= 2 dtolA 42 14 ng/L, 7.4 ng/L, 1811

Shs
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Table 3. Occurrence of EDC/PPCPs in the influent of a WWTP (unit = ng/L)
Chemical Domestic Overseas
This study The others Japans) us Europe
Diclofenac 14 40(8.8-127)"" 599% 1,751.78"%
50(30-79)° 100-2,400" 900(140-2,200)'®
Ibuprofen 7.4 65(10-137)"" 1-150 30" 4,201°% 317.44"
75% 100-3,500"? 400-3,900?
7.100(240-28,000)'®
Naproxen 25 120(20-483)"" 11-110 600-1,9007
114(10-390)°
Sulfamethoxazole 150 136(3.8-294)"" 560" 509
192.75% 150'%
266?
496(150-820)°
Trimethoprim 52 58(10-188)"" 360'% 128°%
548) 3818)
53.8'%
40(8-70)°
Fluoxetine 8.7 1.7"7
Atenolol 790
Atorvastatin 32
Gemlfibrozil 6.2 11.2(3.9-17)""
Carbamazepine 160 226(73-729)'" 10-120 320" 1,028.44" 130(110-230)"®
92.25% 80'®
Primidone 1.0
Dilantin(phenytoin) 37
lopromide 470  [2,630(1,170-4,030)'""
Diazepam 2.3 49'®
Meprobamate <0.25 6'"
Estradiol 1.5 <1.0"" 2-15 5.67'
Estrone 65 14(2.2-36)"" 20-110 12,111
Ethynylestradiol <1 1. 3" 2"
Progesterone <0.5
Testosterone <0.5 1 .117)
Triclosan 8.0 12(1.3-32)"" 25-300 250'% 1,100(130-6880)" 200(80-400)'%
DEET 67 27(6.4-60)"" 180'®
BHA 1.5
Musk Ketone 69
Benzophenone <50 200'®
Bisphenol A 6.7 10-120 120'% 301.89'% 150(140-1,100)"
380(140-980)'®
TCEP 360 537(92-2,620)'"
TCPP 170
Caffeine <5 228(23-776)'" 148" 12,000(1,400-44,000)'”
2788) 5318)
Octylphenol <25
Atrazine <0.25

25 ng/LZ Kim 513} 5 2h4alshedo o] edtof A H gk THE o) w2 Ao® YeiEth XA 294 A&
Bt =R Hd 10871 2A AEE Alew Usde Topromide®] 7 & o4 470 ng/L7F A& AL,
o, YA AEQ] Sulfamethoxazole?} Trimethoprim< th Kim 5179] AL 2 630 ng/LE oF 6H) AE9] &2
€ E2e ol AollA Hgt B HelZ HEEH I ot TR JEH AC R Ueth Caffeine E3F & A thA
47E o2 3 Batghs gk e et o Agolrs AEAEES 5 ng/L olstz A=H d v
T+ Ao A= Sulfamethoxazoled H=7F thE A9 = Kim §173% 43% 5892 242 228 ng/L, 278 ng/LE A
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Fig. 3. Proportion of the selected target EDC/PPCPs in each
class compared to the total 31 items in effluent.

Ao uf P 22 FEE HAEE T

=9 Aol vjwste] AEEH AEI 72 Thuprofen,
Naproxen, 2183l Carbamazepine =] A5-¢} v]%35h
HAZ HAEEch I8y Triclosany} Bisphenol A= |
o, 2|Aghe] Htgkat vkl wf oF 108 o4 =A A
S5 Aoz yeth v=181899] 9ol Triclosant
Biphenol A7} A|AoE =& =& HAEH3oH,
Skadesen 139 AFoA Sulfamethoxazoledt
Trimethoprimsﬂ e B o) 2A7ko| s 424, 7
i A =4 AEHA F8 =7 defA AR
Diclofenac¥} Tbuprofen< F=62] - 599 ng/L, 4,201
ng/L, LAEgoH49] F9 1751.78 ng/L, 317.44 ng/L,
29)2199] 79 100~2,400 ng/L, 100~3,500 ng/L, 12|
I AR e Hit 5=k 900 ng/L, 7,100 ng/LE
9 2 seg HEH 222 Yehgth Carbamazepine
o AL H oA 160 ng/LZE HEH | H]3 EAEE]O}
1ol Al 1,028.44 ng/LE HEEoH, Triclosan® 7
B o] A8 8.0 ng/L, 1E|A99} AHQl6 A= 7474
1,100 ng/L, 200 ng/Lo.2 #HZE it T3t Bisphenol A

2 dFo)A 6.7 ng/LE AEHgon, eAEToHIQ}

j—ﬂ—/l‘p, 2l ARl A= Z+2 301.89 ng/L, 150
ng/L, 181l 380 ng/LY Wi & =& A& 1
dho]| Caffeined =W Kim 5172 dAtollA 2|th 776 ng/L
o] A& g ] AH Q004 12,000 ng/LE AZH A
R =

FEA HEH
|l NE 5459 5
Wl

HEl ZkA)(Oral beta—blocker; Atenolol=790 ng/L)2]

BE B F FE FHE) o
B )Y &S T Fig, 3 et

H]go] 30.54%% 7FE =okom 1 th&o @ JAR(Fire
retardant; TCEP=360 ng/L, TCPP=170 ng/L) 20.49%, X
Al Z29A|(X-ray contrast media; Iopromide=470 ng/L)
18.17%%] o= Vet XA 2gA19F daA= 94 74
Zpof| tigt Ao A& 7H2F 20,20, 9.00%2 ZH3 A2 59.67%
£ AlQlstal 7M=& HIES AA[skGET, o] XA 29
Ael Topromide®} WAAS1 TCEPS] TCCP7} k4224
of tigk A3de 7HAL Q7] el Aew wekE
Ternes and Hirsch!®+&= Iopromide”} 71& sl 2|54
ofsf) & A o Aor HsHl o Benotti 520
© TCEPS} TCOP7F AAE EX 0ZAES makat A%
B AP 34E TS o 2t 20% olshe] W2 AlA
& U S-S Earstqlnh. 9JoHE& (Pharmaceuticals),
7§91 32]-8-%(Personal Care Products), 18] 1 812] u|aF
G52 (Miscellaneous)® E£FS w9l v|&L 747}
70.53, 7.56, 21.91%= YR oH, W&EH]A AolE2(EDCs)
2 doA Qe 2 EE2 AAY oF 7.57%=2 UErsiT

3.3. QUSH9| oM ASE(PEC)IY &H
(MEC)2| H|m

2 AFoA= EDC/PPCPs & 970¢] SJekEdEo s
A steA Y e R REe A8 s = (Predicted
Environmental Concentration; PEC)E T 4] (1)<
ol Ak, #AE AAY S48 5= (Measured
Environmental Concentration; MEC)2te] IAE Bl
A5k,

rl‘L"

BsE

AX(100-R)XE
PEC= 1)
365X PX VXD x10,000

o]7] A A=A7F oJoF=A AHE-(kg/year), R=8FA A
Aol X AAEEHA &, 7Hal], nldEel 2%t A%
23, E=tjAH(Metabolization) §lo] i (Excretion)&
ZF 23] HE, P A 42007 g 2l
T4 48,456,000%), V=¢¥ QI 19T 3t
L/day - capita), D=*2]A] 34845 Yepdict,

7} ojokg o] tigt oS s s Al fleliAle HA

7F4% P, V 3HEnt o2t A R, E, j_E]_TL D gk AAs|of 3t
o gk o g D ghe Aol WREE 2s 7R 104 3
A= AR AAshet sk el Rt Aaesielr
wzoll 314 9) Fake gle Ao® 7HYshal A 1= A
skt R 3 FU(PEC) 9 73 022 7Pdstglon,
FET(PECe) 9] 7-F- of2] AddFsol4 Had AAE F

=
o
v
L

HAYEH400

CHEHEIZZSES|X| | MI31 7 M9E 12009 9 |
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Table 4. PEC and MEC values for 9 selected pharmaceuticals in influent and effluent from a WWTP

ltem Net Excretion in Removal rate Influent of A WWTP Effluent of A WWTP
Compounds number  Production, A urine in WWTP. R (%) PECinf Conc. MECinf Conc. | PECinf Conc. MECinf Conc.
(kg/year) unchanged, E (%) ' (ng/L)  order (ng/L) order | (ng/L) order (ng/L) order
lopromide 18 159,545.60 9421) 019 21,199 1 4,400 1 21,999 1 470 2
Ibuprofen 170 144,020.20 1021 6024 2,036 2 270 3 814 3 7 9
Sulfamethoxazole 18 15,543.22 1522) 1813) 330 5 240 4 270 5 150 4
Atenolol 153 12,619.18 9423) 525) 1,677 3 750 2 1593 2 790 1
Diclofenac 99 9,019.85 2021 2526) 255 7 12 8 191 6 14 7
Carbamazepine 23 8,896.58 3021 727) 377 4 130 5 351 4 160 3
Trimethoprim 10 3,209.34 6022 3013 272 6 57 6 190 7 52 5
Dilantin 9 2,5617.57 223 - 7 8 32 7 7 8 37 6
Fluoxetine 67 848.32 2.522) - 3 9 6.8 9 3 9 9 8

K420l 3k Aestel o AlAE] tigt A8 A7} §le 4
§ 0%= AA¥ste] Table 40l g2jste] UehiSich E ¢t Eqt
Aol A BaE 7S 7|0 & AL 2™ Table 401 7
gfsto] e STt npA|ete = A Zh S 7 ARl gk Azt 9
oF=d A kg/year)oll 7V 77he: SA= A AEe R
AL HEA o8] AlgtE o] S| ofg BloflA i Y
Sk OfoRE YA AT 280f] HaiE ik = tjAlstglon
2 dAFtolM= 7 Al A=<l 20079 SA AEE ARESIA
o}, e 919 B4 ARolls ARl et AR 712 E
o] QA ol F71A S22 Kims online (http://www.,
kimsonline,co.kr/)293} A]3Z2JoRFAA oA Algsk= KFDA
ezdrug (http://ezdrug.kfda, go.kr/)300]A] 2JeFEo] AJH g
ol thgh RS FLoto] AYibds AL o|e}F o] A4
Ofofzol o Aol gt FAl= S+ Zidlo] et &
ARtEE v R ddo] AR 2] AR YA Agks: o
of hi= Ao, Xt SJorEA o) g ol thet Hhilol 5
7Fgtol| whet o A Wigo] 7l ojof & Ao .
A 713t 2k AE skl 24 QokEd vl et
frE4oll tiet PECine@t PECerr g 1810 A4 4% 794
o} &4 FE9 MECint@t MECerr gt H]15}1o] Table 491 L
Ak

4ol et PECint®t MECE ¥ sk 23} Arfgh2
LAE AolE el oy w7t & 5358 el
] PECinf+= lopromide> Ibuprofen> Atenolol >

Carbamazepine > Sulfamethoxazole®| 2™, MECint=

)
g3

Iopromide > Atenolol >Ibuprofen > Sulfamethoxazole >
Carbamazepine® g-=o] T 2|59 Mat olu]z} 9]
7F i fAkste] ME W e dEAEL] A = BlES
ofEgrol Skt ol A AL ek
el XA 2974 B39l Topromides AJAkgo] 714 =& #
[e)
o

3 e
ofuzt QA el M e diabeA] Fa wjd e 2l

A Qo] 7MY =& =2 dSEon AARE 7MY =2
T2 UEigt) et AEA|Ql Atenolol 245 9719 &
= Zof AAEFo] 4904 1, 2912 Topromide®} Ibuprofen
I 10H o] AFel7t Holl®E &5kl PECintd A%
Ibuprofen®t & 2to]& YA 29k, MECinm= + W
AR E2 ACE e o]2e lopromide®t 2ol 2149
A A8 tiAtEA] b S 0)7] whiEel Ao = whE T,
3 =40 PECetr2t MECerrd] 789, AH 571 =9 <=
$] PECeff: Ilopromide> Atenolol>Ibuprofen >
Carbamazepine>Sulfamethoxazole®] 1 2™,
MECeff+ Atenolol>Iopromide>Carbamazepine >
Sulfamethoxazole >Trimethoprim2.2 57/0% 470 &
o] dAsh= AL Yyt o] F lopromide®] %
A Aget A o] AAbkgko] 7MY W& Wt ofyzZt A
Woll Ao thakeo] 718 o Egt st el A= A
O AAZ} A Y= EAR dEA 7] W&o MECert®
M =AU AL R 9 Heloy 238 Aol 104
oA @& Atenolole] 7F &7 UEldtt Iopromides
R YmAHA o] 8EE AECR A9 Y omAlAd
O] FE&} T 5o A A S w1 2 He] FE
97F gebd 4= glem ofo] gt uert Jagt Ao w
et 2 ofof tief SjokEAat BEste] o] 7hset
A SAZE EABHA oot A9 EAS HEYGste] #4115
=g ofglEo] = AAolnt, ghd A4t
L Jbuprofen? 7Z$ PECerre 392 d&FHL
MECesri= 97) &5 5 992 Yehd 718 2 2ol &
ATk A 7]t A o] oorEA sl tigt sk 9
XL AAEE AH, st &4 54, steAYde &
&2 A2 Agl 9 SRT (Sludge Retention Time) % th
Gk AApoll P W] wfFo A dAto] whet o]
T 2tolE UEle 2 Aol ofe A F M R
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