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Abstract

Thirty-three surface water samples from drinking water source were collected in the Haihe River
basin. Twenty-eight pharmaceutical and personal care products were extracted from surface wa-
ter samples by solid phase extraction (SPE) and then analyzed by high-performance liquid chro-
matography coupled with tandem mass spectrometry (UPLC-MS/MS). Ten of twenty-eight PPCPs
were detected with detection rate ranged from 6.1% to 69.7%. Compared with the related re-
search on drinking water source about PPCPs of the world, it was showed that the pollution level
of PPCPs in the drinking water source of the Haihe River basin was moderate and low. An envi-
ronmental risk assessment for the maximum detection concentration was undertaken using cal-
culated risk quotients and indicated a low risk from 28 PPCPs in drinking water source except
erythrocin in YCSK, XHHSK, XFSK and XHSK which showed medium risk.
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1. 531§

259154 N3 #E i (pharmaceuticals and personal care products, PPCPs) & H Fif PR 45U 70 i34, H
BAMHATZ S RA BB EESR AL FRAHMFI(BREs). 2L G YI(PFCs) 51 41
IR R LTS Y. PPCPs fix /& 1 Christian G. Daughton 7£ 1999 £ H i () ¢ Environment Health
Perspectives) H#EtH1[1], BEJS PPCPs Sl AL 54 NI 815 & A LRl 7z 82 3 H .
PPCPs F ZLA04f NRAEHZ %?Fﬂééﬂ%’é’i% NN GEE, WANHRERPUAER RS PUBIRZ .

FEIRZ) . B-S2AARBH A 71 /l% WA 2G5, S N3P (personal care products, PCPs) 3 B AL 54k M
FRE Pk BEHF ‘%@[2] REEZYF R ERAM ARG RE, Ardr-&
SRR 20%, ,\Eﬁiﬁﬁ’l’é’i%{ﬁf Ji%43 % 1500 Fh[3]: [FIRF, FRIE PCPs JHFER 2 IKIEFE R LL
B IR T2 (19.1%) AT H 4(9.4%), 4 6.5% [4]. K5 PPCPs -HEHI4eHE, {H/2& PPCPs £ N,
AT B R PO TR SOK P SRR SRS B TR OR S AN A, A HURYE AN Wt i N K FR B R, i&E R PPCPs
FEIREE ) “ARMERREENE” IMR[5]. FEE LTI E RN RATEACF AN &, PPCPs i ] & 2 i
KK, X143 PPCPs EM B K IAEAE[6]. B 7 AR BRI AN R JE, FEVE 2 FR B o Th A
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PPCPs it , bk, HUFK. ¥57K. IR & LIRS [7]. Sid AR E B EE KA EE T B T2
A 2 BR 1) PPCPs W ARSI AFAEIBIE R, WIS EZ Y. S EABEAESTN, A
g FE A AE — 52 AR [8] -

H i 2% PPCPs (W FLikiE CEEH 2, 1ERGEVF 2 B X R/K &R H T PPCPs [RIA71E . WITE
2 [E AR ok L 7 e R R R S PSS 2 [9]; AR DEE BS SR AR R b, K T 2B . M
IRBRE . REVEF, HERIE, 2HREAW[10]: 7E7EE G RZ KR T i ORI, g
VA S ID B S 2TY[11] s 48 R ORRNBRT I 2K ks 7 -~ S P8 T RI R T b B 46 11 Fh 2 A A= 2 [12].
FE PR 22 16 5 RN M (X 36 /K th G VR 2 55T PPCPs [3RIE,  Un7Efl e I8 A 2 2 K Fh i 7 R i H %
M il R R AR E A B RS AW[13]s TR E R R E KRR T BRI E  R
PGP, PEOKE T . HUURGREL. GG RO R GUMAGR | T SR e | M I L E
HAACRIESS 259, FERhiX LR 25 B RN EAT T RIFFE[14]; Lin SE[15]0 6 75 Hh X 2 K b ELHE
BRI EAEN 97 P PPCPs #EAT 7 MU, A EIRNZ FFOGME . WNMELR] . X B2 LMy . A sf. Sk
SR ERYD B AGEST IR R 2. m sk, R EIRRGHLIX X PPCPs 4k &4 (1) SCRR AR E ok
2, TRAESE[16]7E =k X 9 MR AR A K KU Fpokss HE e 2 . RIA B SE R R B i AR =30t 8
FrpiER, HBERETEEDY 0.4~140 ng/L. #H5 S [17]I0N 7548 5 i st AR HIAKOK IR 14 Rt 5
BEATRIIN, R IR RRENE . R R S ORI IR AR, RIS A SRR, KK
J5 b KA R P 2R B e TR TR R

HAT, FREEXH R KK A o PPCPs IR AR B RS PPN (AR DA 8 38 b TP B B, A0t |
T R KR . YTI5 4 B R R B XK VB . KT R T K Y 7K AR PPCPs IR AR BLEAT T
ST, KT PPCPs 75T 1 H /K U5 Hr A7 AR BVE E IR 7810 VA R YE g o PR A g it
TR KA T PPCPs FIR A IR D0 B8 7E IRV, ASHIF 5 326 R RT VAt Sk b 2 /K Ut /K A A I FE Rt &, T Je
AKIEH KA PPCPs (I TAE, FERH RQ FRIX /K JE LK (A PPCPs JEE RS EAT V-4, LAIA AT
TR R K YR 7K A PPCPs IR A7 R S 08 7E RS B (L 50 SRR, RIS Sy iyl e 38K B R FH B iR
KR AR AE

2. M5 A%
2.1. WARXIEER

W IR A e T E I XCAEER, ARimiEhits, VO RAT, mEAR R, b AR MR RARY 32 5
km?, A E AT 3.3%. WERTS AR, R, db. i, LR, . SR 8
AMEX T Hrp, dbat. REEAEE T, AbE EA 91%. 1LvEA A 38%. I RA H
1) 20%- VI rA 44 THIAR I 9.2%. N5 7 H VA XTHFR K 1.15% A0 T4 AR 1 1.15% )8 T k. i
WO SO PE AR %, EEAAERIE . . GERZ SN 3 KUK R 7 KI R 10 2T . g
KRRFEKR, HIGHAEZEHE . 8 AW L@, ACE R AR R RGE . A AR
TR 7K RG] S AR IR s A S 0 K R A T mE N N TR 1) T SR T
2.2. HERE

VA T 2017 SEAEHFMIAIRAL I T . KT WA IWARAE . WIS & H R KR I R R 4R
TAE, RFESHEMAE RN 1A 1.

A OKABMFTEY (SL 219-2013)AHKEEK, FEMFRIAIR 33 AN R KIFEHIEUK A B EATHE 5
KRR, FRIEA M KA WEE. pH EX B SFRERER. BMENCRE 4 L, BARER ST,
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Table 1. Sampling site information for samples of drinking water source from the Haihe River basin
= 1. EAREKIR R SR EE R

s PSS KAERS ] JTER (T17)
1 MYSK 2017.04 Jeaeii
2 HRSK 2017.04 e
3 IJMHSY 2017.04 e
4 BHBSK 2017.05 Jeaii
5 YQSK 2017.05 REETH
6 EWZSK 2017.05 REETH
7 GNSK 2017.04 SO =)
8 HBZSK 2017.04 IO =)
9 PIKSK 2017.05 M)
10 DHTSK 2017.05 M)
11 DHSK 2017.05 M)
12 TLKSK 2017.05 MO <)
13 YHSK 2017.05 JOE <)
14 SHSK 2017.05 IO )
15 YCSK 2017.04 B )
16 XDYSK 2017.04 )
17 WKSK 2017.04 ()
18 DLDSK 2017.05 [y
19 YCSK 2017.04 JEE )
20 QYHSK 2017.04 AR
21 XJHSK 2017.04 th&RA
22 QYSK 2017.04 7R
23 DDSK 2017.04 7R
24 YAZSK 2017.04 I RA
25 SYHSK 2017.04 I RA
26 SIWSK 2017.04 IER)
27 SWHSK 2017.04 th&RA
28 XHHSK 2017.04 IR
29 XFSK 2017.04 IhZR4
30 XHSK 2017.04 ITEa)
31 DISK 2017.04 IhZR 8
32 PSTSK 2017.04 SaNEaES)
33 GSSK 2017.04 WA
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Figure 1. Location of the sampling site for drinking
water source from the Haihe River basin

B 1. gt RKOKRKERERE

2.3. D E
A 7T [ A RSB - i = SO (1 - = 5 DU O R Bk A H RS M R KA 28 Ff PPCPs i34 TH:
T, KEMFERE W 2, AXBSEA AT A S A 2 /T O 7 [18] .

Table 2. Basic information of target PPCPs in this study
F 2. AMRBRULAYINELRER

AR PR PGS CAS 5 TR Bl
Xf g B Acetaminophen ACE 103-90-2 CgHgNO, 1EJEA. B
Wiy A Caffeine CAF 58-08-2 CgH1oN,O; PR A2 M AT 7]
Hh R B Diltiazem DTZ 42399-41-7 C2H2N,0,S 5 368 T S i )
TR Carbamazepine CBz 298-46-4 CisH1:N,0 PR bRz
RG] Fluoxetine FXT 54910-83-3 Ci7H1sFsNO BUAMAR
il g v e Sulfadiazine SDz 68-35-9 CioH1oN40,S eSS
itz FR e Sulfamethoxazole SMX 723-46-6 C1oH11N3;05S MR A %=
Tl — PR s e Sulfamethazine sMz 57-68-1 C12H1N,0,S WA
(e Trimethoprim TMP 738-70-5 C14H1sN,O4 ey Bl
+EE Oxytetracycline oTC 79-57-2 CaoH2aN20q UEZS S IR
UEZN-S Tetracycline TC 60-54-8 CaoH2aN204 7S st IRy
SEE Chlortetracycline CTC 57-62-5 C,,H23CIN,Og UEZS e st IRa sy
WAER Doxycycline DOX 564-25-0 Ca2H2N,05 WSS EiiRacy
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Continued
Rl 4385 2 Azithromycin AMZ 83905-01-5 CasH7N,01 KRIANBERBTER
ARES N Erythromycin ERY 114-07-8 CaHerNOy3 KU W BT A=
EN Tylosin TYL 1401-69-0 CusHz7/NOy; KW BERGTAEHR
LIRS Lincomycin LIN 154-21-2 C1sH24N,06S KANERIER
AR E Ofloxacin OFL 82419-36-1 CisHaoFN5O, WEVEEA R AR R
ZE Naproxen NAP 22204-53-1 C14H1405 PLARBEINZ
A 1% 5% Ibuprofen IBU 15687-27-1 Ci3H150; BRI
=&t Triclosan TCS 3380-34-5 C12H/Cl;0; EN kil
=&CRE Triclocarban TCC 101-20-2 C13HoClsN,0 E/ZFill
EEIZZP Gemfibrozil GEM 25812-30-0 CisH20; R AR 24
P Estrone El 53-16-7 C1sH20, MR
170-ME % 17a-Estradiol 17a-E2 57-91-0 C1sH20; MER R
17p-Mf — i 17p-Estradiol 17p-E2 50-28-2 CigH240; MR
SR Ethinyloestradiol EE2 57-63-6 CaoH20; MR
I = Estriol E3 50-27-1 C1sH240;3 MR

24. RERIESRERH

PRI 28 AR A PRV . AR TREFVEI . B oRK. 2B F/KAIANEYE, HHMFAERT. & 104
FESRIN— NER S AR 2 H, BT 5075 Y (PRE S A oi5 945 77 nl #E47 5256) . PPCPs & & AR AE
2R P Y AL 45 5.04 10.0. 20.0. 50.0. 100.0+ 200.0 pg/L; £eIAH< 2%k r? > 0.99. #£ 5 AL MR (LOD)
PL 3 5 M LE(SIN) T4
3. &R 5vHe
3.1 SEREIKIE K PPCPs 4 R4t

TR K R 2 /K FR PPCPs 1A HH L7 3. ZEIREXIY) PPCPs L &#, 45 10 Fl PPCPs £E
TSR KA PG, 0% R FE . e . RSV, R R, JUR R, &FER.
Far R mAER LAE R ARV R WTER, AR R AR A H 2555108 39.4%.
69.7%-. 24.2%. 66.7%. 9.1%. 36.7%. 6.1%. 24.2%. 15.2%. 27.3%. WD FIRE e B M H R 1 T
50%, H Ak AW H R KT 50%. M PPCPs 6 ik FE 7, X £k U S My A HH R P e /5, A 318.4 ngl/Ls

Table 3. Statistics of target PPCPs in drinking water source from the Haihe River basin

= 3. MEARIEt R KRBk (R 1 PPCPs BUA& i 1F R

&Y R K AN R H #1% /M Ing/L WK ABng/L
W BBy ACE 33 12 36.4 N.D. 318.4
ELR CAF 33 23 69.7 N.D. 55.8
Hh/REiH DTZ 33 0 0 N.D. N.D.
£ 4 PF CBZ 33 8 24.2 N.D. 3.22
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Continued

T FXT 33 0 0 N.D. N.D.
Ttz eEnE SDZ 33 0 0 N.D. N.D.
Tk 14 PP e SMX 33 22 66.7 N.D. 64.1
T s SMZ 33 0 0 N.D. N.D.
T #HE OXY 33 0 0 N.D. N.D.
JU¥FE TC 33 3 9.1 N.D. 16.1
&H#F CTC 33 12 36.4 N.D. 21.9
Ml EZE AMZ 33 0 0 N.D. N.D.
i 7] 55 % DOX 33 2 6.1 N.D. 275
4% % ERY 33 8 24.2 N.D. 4.64
FIRWE TYL 33 0 0 N.D. N.D.
AV E OFL 33 5 15.2 N.D. 31.8
MATEZE LIN 33 9 27.3 N.D. 122.6
F &R E TMP 33 0 0 N.D. N.D.
i35 1BU 33 0 0 N.D. N.D.
#HIEP 5 GEM 33 0 0 N.D. N.D.
254 NAP 33 0 0 N.D. N.D.
=& TCS 33 0 0 N.D. N.D.
=& -R¥ETCC 33 0 0 N.D. N.D.
SHERR E1 33 0 0 N.D. N.D.
17p-Mf — % 175-E2 33 0 0 N.D. N.D.
170-M — % 170-E2 33 0 0 N.D. N.D.
JRERSE EE2 33 0 0 N.D. N.D.
WERA E3 33 0 0 N.D. N.D.

N.D.: KT R

TR IR IR R 2K PPCPs SRS L] 2. 7RV IR IS & /K IE R E K, YCSK K H 241
MK RS R, N 199.9 ng/L, MIKEHET 100 ng/L HIZKEEH XHSK. XFSK. QYHSK, J:mk/E 7y
SN 141.4. 129.8. 106.1 ng/L, WKSK /K& PPCPs & & {%, & 16.5ng/L.

]IS K IR R Z K S AR B AR S IR SR, HURBR S S0UYT . R ne . i —
mEnE, LR, FIAHEER. RIREAMBPARE., Mg, B4, HEYF. =&, &R i
B O . BRMERE. M =B RAGH, HA 10 B PPCPs AL AWK B oA WK 3. MEIHAT AL, Xt 2
Ph L E M R BE B =, O 1157 ng/L, REFEPha IR EERAK, 5 20.4 ng/L, H4r 8 Flt PPCPs f & 41
o MR FEN T e A 12 18]

MIERFIR S A KRG, DL 40 (LR KIEHL R E KPP & Efm, N 78.3 ng/L, dbRiTiAl
A KRR Z K B PPCPs ~F34 8 &4k, 40574 30.0 A1 30.7 ng/L. KT A b4 /KRR Z K b
PPCPs “F-341 % &4 5l v 45.6 A1 50.6 ng/L. 1l & /KIEHLZR Z /K PPCPs ~F34& i, XAl AgHF il
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Figure 2. The total concentration of 28 PPCPs in each drinking water source from the Haihe

River basin
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Figure 3. Total concentration of 28 PPCPs in each drinking water source
from the Haihe River basin
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Figure 4. Mean concentration of PPCPs in the drinking water source
from Beijing, Tianjin, Hebei, Henan, Shandong province of the Haihe
River basin

B 4. S@maiE & B kiRtbk f 5 PPCPs & E

ARIKUEH R 73 O AL TP IR X, I HORHER 73 #O N L2 K B, HoKIE 32 2R B T 5 K Bt A
X, ATRELSZ BN GRIE SN AR fsg e, A6 T AN B A KR K R HR PPCPs S B AR AK, X T REE
BT AEE 1 MYSK. HRSK. BHBSK A JMHSK 7KJEH1FIT FE 44 1) GSSK & PSTSK #44b T 11X, 32
BN R JFE XK /N, BT PAIL KR o 1) PPCPs 5 &P J5 XK PEAR -

3.2. RIS EKIEMIKPE PPCPs 4HR%

TR A A KR H R 2 /K PPCPs A RS DL LI 5 L ZR 8 AT re 4 /K U, JEDTAE 33K
YA, PR EE S PPCPs sk~ Ik FE R EL 1 73 73 66% 41 100%. TEABEFLH, iEHLH 5
FhEAEDUAE RIIAWTE AN B8 ARG P RS T iz, LA L R A8 Bn] w48 KI5 R PR, H 56 B A H ik
FERE . FEALIIT . KT ARl AL KR RP 3 3 BE |5 PPCPs S -FXiR B I LL 1 4 3R 17%. 3%
A 25%, AT IR KRS . BERRPTA BRI T REVR L R e K IR A A
HHASPIHEE (5 PPCPs V- H 3 FE 11 L5143 1A 83%. 48% A1 25%, 7ETA 44 5l b4 /K it % 2K
W, AR R R . DU R P AR R I AL R A KR A, PRk
£ 5 PPCPs & F-EJik FE I L5143 A 49%. 53%A1 5%, fEJbL il fg ks, PURF &Rt &
BIRA R . ORI PBE AR AR IR KR HAS 26 S dar R BES LI, RATE L AR B KR A
RO o MBS P AR R ABANAE I AL B A KR K AR R Y, S R G R R . B
FHVRIE I 25 S5 350 %A 7RI T I K YR MR 2 K A H

3.2.1. deRETkbRIKIFEM

FEALF KPR, JEiA RO 2B EIERy . R . R P, HURBR . RIUIT) R A
MED AR H, HICPFIIREN 112 ng/l, oAk 4 FPAESUAE RPN RIG . 4 FURRESAE R (L
Fa IR EHERVRIFR)AE SFR M, A U FRAE BHBSK G A, Hosr tHi 24 16.1 ng/Ls
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SR AR MYSK F1 HRSK g f i, oA iR FE /0 i 4 21.9 A1 18.5 ng/L; 5% /1% R ANAE BHBSK 15
S HIUR P 9 18.7 ng/L; BlfE 2t RFR A T M0 1 TR 2 7028 AR b 5t i ZK U5 i A AR 38 9 R A

WRE | ON-APs
L OSAs
WA aTCs
OMCs
| a
Wikss B
Fpli
JEseily |
0% 20% 40% 60% 80% 100%

N-APs: (44K KZGY); SAs: BEEISHUAER; TCs: NI ERIHAR; MCs:
RIAWBRRHUER: QNs: MEIRARPIAE R

Figure 5. Composition Profiles of PPCPs in surface water of drinking wa-
ter source of the Haihe River basin

5. PPCPs 7E/8 M 8 & & 17Ktk iR h B9 R 53 53 1

3.2.2. RiEthKiFit

AT T AR RS T RAZKIEHKRE, 20008 YQSK FI EWZSK. FERET /KIE A, 7EIEHT
ERBAYIR, U CBRREEMTE YQSK AR, HIKFEN 2.84 ng/L: 4 FRIYIR R BPUE R A PIFh
Kith, &8 R YQSK /KA K i, HHEIKIE N 17.8 ng/L, 58 I F R AE EWZSK A, HikE N 27.5
ng/L; ESRYD R A T B ME— — PR R R S AR 2, HAER AT YQSK F1 EWZSK A~ /K it
BRI, HIRE SN 14.2 F1 31.8 ng/L. R IR P B8 S PTA: 3 7E R T /K 5 K A b 35 AR A
Ho

3.2.3. jAIRE KR

AW AR A KA T A K IEHKEE, 2508 PSTSK FI GSSK. 7ETiI j & /K, 7EEdiAE &R
FKZrh, AU I Ry I ME AR PR A K EE TR A A Y, 6 SR 2R £E PSTSK Al GSSK 7K A Hiifk
JE 435y 318.5 A1 82.3 ng/L, WMHELR {2 &4 A 29.6 A1 31.8 ng/L; ffEE. PUFRERIS. KIFANEREA
WS 5 ] S e A ZR ARV R 8 AN KU b AR A 8 S R A H

3.2.4. jdb&KiRth

A FAE LA RE T 13 ANKIFEHIKFE, KA, fEdepid w22, (kR AR 5
IR R 2 M E ] A6 4 K R RS Y, GNSK. HBZSK. YCSK. XDYSK. WKSK il YCSK rh#5 4
WA R R H, G 2 T Ly 3.63~38.0 ng/L; PIKSK A1 YCSK 5 - 5 pi~F ik i, Hk 4319 2.36
F12.07 ng/L. 4 FEEREISHIA TR, (UG BRI LA S K E R AR, R 3 PR iA &R
FER AL G KU 3 AR, PR HOBEAE PIKSK. XDYSK A WKSK s, #EH 4 10 4K
PEH R LT FE Oy 8.92~58.2 ng/L. 7E 4 MU KA RS, VUM R G5 R AR LA 50 KU A
for t, oA DU R 22 76 DHSK F1 DLDSK s i i, JLiR B2 7373 14.1 F114.7 ng/L; 4% 3 7£ GNSK.DHSK.,
YCSK 1 DLDSK A, HuE Ny 20.7. 17.9. 17.6 F119.5 ng/L. 4 FKH Mg b AE EAE LA /K U5
R Ay K PE R R, Hh 4L B R AR A B R AE GNSK. HBZSK I YCSK R i, ik 4 A
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3.19. 3.88 #114.29 ng/L, 3.32. 4.37 F1 122.6 ng/L . %3 B R A 5 e U i) M — — Fh e T A 2R AR 3R
HAE PIKSK. YCSK Fl XDYSK Hfkiih, HKE78 15.3. 16.5 F1 14.1 ng/L.

3.2.5. LUFR&EKIFEH

REWRSE 12 MAKIEROKEE, Skl o, EAEbiE =KL T, X QM EEmy . kA~ 5
P25 3 FhZGTE LI R A K IEH ARG, S 2R E B E QYHSK. XJIHSK Al QYSK A& i,
TEFHAR 9 AN/KIFHE AR A A FIFR AT, RS IR B A 43.9~145.8 ng/L;  WHEER X A/E QYSK Hik
for Y 7E AR 11 A 7K H 35 AN [R) R B ARG H O HH IR B2 Y [ R 2.33~55.8 ng/L; < 5 7E-F-7E QYHSK.
XJHSK. DDSK. XHHSK. XFSK #l XHSK i th, HKEEVEHIY 2.30~3.22 ng/L. 7£ 4 FilifficaShie
B, A OB LD AR AR KR RS Y, O HOLARS 30 100%, HURETEREY 10.7~64.1 ng/L.
7E 4 MU RSP E R T, 4FRKA QYHSK. DDSK. XHHSK. XFSK fl XHSK s # i, HIKED
54 3.38. 3.41. 4.60. 4.64 1 4.10 ng/L; MEZ QYHSK. XJHSK. QYSK. YAZSK. XHHSK #ll XHSK
HERH, HIRETEEY 2.95~14.5 ng/L. WEEERZSHUAE R0 LR B A KI5 AR A

3.3. ERSMEXIRIEELE

FAT, JEREBEAT KT PPCPs i5 B bRMERR(E, v 1 471 1 AW 7E DOKIE K A PPCPs (1134
JEIRF, FAHE TS RS E M R IE M B . AR 4 Pl AE Y, A FE DOKIE /K (4 PPCPs 6
H ARG H IR BE B, KR A T R R /K /K A4 AR TE R 7T o

Table 4. Concentration of PPCPs detected in source water and this study
4 AARSHFAREXEKIRE K AF PPCPs & HIF R XTEL

wEY B T FlIng/L I X 3 225 3k

N.D.~71.9 F e [19]

%o 2. Fk S Ly ACE 28.6~507 BT IKPE [20]
N.D.~318.4 P, RIS S ENTIiA

N.D.~3270 HUHIRH AR X [21]

mHER CAF N.D.~16249 HOIM KR X [22]
N.D.~318.4 HE, A REOK U EN TN

5.69 R E T KR [23]

15.58~271.0 FIAEE [19]

R cBz N.D.~5.90 BT KE [20]
N.D.~3.22 P, R U ENTIiA

N.D.~8.60 F R 75 35 T S AR K K IR [17]

8.67 e[ B RO KU [23]

<10 Fi O KPR X [24]

T ST SMIX 3.03~15.7 P UM DX AR R R SRR T UK [25]

111~193; 2~165 BRIL MIBLCRE K. ok 3) [26]

N.D.~8.6 o [T 953 1 e B A YR [17]
N.D.~64.1 O, RIS U AT
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0.4~1.1 Bt PR TR K U8 [27]
N.D.~9.8 HE, [28]
PR TC N.D.~32.2 B A X 0 VIR K SR K KR [25]
N.D.~2.3 R 75 5 11 B AR KU [17]
N.D.~16.1 W, RIS K Y KRBT
3.4 i B B 7K R [29]
423~636; 13~423 BRULT N B (R K 30T: 27K300) [26]
41 % % REY N.D.~4.0 L R SRR KR [17]
4.62 BARRIFAR A [30]
N.D.~13.9 O, R K Y ESTIE
N.D.~68.2 hE, =X [16]
N.D.~407.1 [SPES S [19]
PRAfE LN N.D.~40.5 BT K [20]
N.D.~122.6 O, RIS U EN W
N.D.~13.2 F R 75 55 T i A KU [17]
N.D.~15.8 FE, BRIT [31]
N.D.~147.6 HE, KILFRE [32]
I OFL N.D.~17.2 HE, RISk [33]
N.D.~9.50 E, BT [34]
N.D.~31.8 TE, A RIEK I ES i
N.D. HE, ZIRPEX [16]
N.D.~160.0 HE, KITERE [32]
/1% % DOX 256.4 HE, RVLUESK [33]
N.D.~17.0 HE, WL [34]
N.D.~27.5 O, R R IEK P KNI
N.D.~6.0 A SR EL X AR R K R [35]
N.D.~15.4 HE, LR KR [17]
4% CTC 0.5~0.9 B BE T AR K [27]
N.D.~4.4 Hi] [28]
N.D.~21.9 U, R K Y ES TS

N.D.: f& T4 R

3.4. HEAREIKIEMFREKS PPCPs BEME

SR SRR e R K AR PPCPs X /K A2 AR 25 R GBI, B DA O SCER B RH36] [37], N XU
A (RQ) AN T X} /K A4 i PPCPs %% B3 X /K AL AR 245 R GUAFAETEE B BEA T VR4, Hit 5 A =0 R
RQwater = MEC/PNECwater (1)
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PNEC,, = LC,/AF S EC,, /AF @

water

X, MEC NHABESIREE, B4 pg/Ls PNECyaer N/KHFEBNIRE, RIEIA NI AN
RS AR B A S R G AR () B RZGIREE . AR ng/L: LCso APEBUEIKEE, ECso NP K
RUSIIRSE, FRAIA ng/l, LCso Fl ECso 8 HHSCHRHIRAS, UAFIEZAMART, B /ME: AF NWHNETF,
HYBK % Water Framework Directive (14 #718(1000) [38]. 24 0.01 <RQ < 0.1, AEX:; 0.10 <RQ < 1.00,
A AR RQ>1.00, AR .

L RQ U B PPN A AR 55 B i B PPCPs 7 IE VAT L 3 /K IR 2% J2 7K () XU IR 0 45 3 DL 2
5. INFE 5 AT, WA K U5 2 = 7K Hh PPCPs XU i (B BR 41 52 3 72 Y CSKL XHHSK XFSK il XHSK
H R BUR SRS, AR S e R EOK IR R E K 1 RQ B4/ T 0.01, X /KIREEH A
B A A BA AR RS o

Table 5. Values of RQ of PPCPs in water source from the Haihe River basin
52 5. ELRIEIKIERhIK R PPCPs B XUk 18

X IR Tife HH %

DPNEC/gL k) IS ST s Wx &8x mOBER 4FFR B ARV E
‘ ACE CAF CBz SMX TC CcTC DOX ERY LIN OFL
TR
9.2 69 31.6 20 3400 5 430 0.04 13.98 100

MYSK 0 38x10° 0 0 0 44x10°° 0 0 0 0
HRSK 0 2.0x10* 0 0 0 3.7x10° 0 0 0 0
JMHSK 0 34x10* 0 0 0 0 0 0 0 0
BHBSK 0 76%x10° 0 0 47x10°° 0 44x10° 0 0 0
YQSK 3.1x10* 0 0 0 0 36x107° 0 0 0 1.4x10™*
EWZSK 0 0 0 0 0 0 6.4x107° 0 0 32x10™
GNSK 0 35x107* 0 1.0x10°° 0 41x10° 0 79x102% 24x10* 0
HBZSK 0 3.0x10* 0 12x10° 0 0 0 9.7x102% 31x10* 0
PJKSK 0 0 75x10° 0 0 0 0 0 0 15x10*
DHTSK 0 0 0 15%x10° 0 0 0 0 0 0
DHSK 0 0 0 29%x10° 41x10° 36x10° 0 0 0 0
TLKSK 0 0 0 9.8x10™ 0 0 0 0 0 0
YHSK 0 0 0 1.1x10° 0 0 0 0 0 0
SHSK 0 0 0 9.8x10™ 0 0 0 0 0 0
YCSK 0 12x10* 0 45%x10* 35x107 0 0 0 0 0
XDYSK 0 53x10° 0 0 0 0 0 0 0 0
WKSK 0 24x10* 0 0 0 0 0 0 0 0
DLDSK 0 0 0 74%x10" 39x10° 0 0 0 0 0
YCSK 0 55x10* 65x10° 1.7x10° 0 0 0 0.107 8.8x10° 0
QYHSK 0 33x10* 1.0x10* 32x10° 0 0 0 85x102% 9.3x10™* 0
XJIHSK 0 13x10* 81x10° 24x10° 0 0 0 0 1.0x10°° 0
QYSK 0 0 0 6.9x10™" 0 0 0 0 21x10™* 0
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DDSK 82x10° 49x10* 7.1x10° 18x10° 39x10° 0 0 8.5 x 1072 0 0
YAZSK 9.8x10° 34x10° 0 17x10° 43x10° 0 0 0 52x10* 0
SYHSK 8.1x10° 49x10* 0 54x10* 0 0 0 0 0 0
SIWSK 96x10° 69x10™* 0 74x10* 0 0 0 0 0 0
SWHSK 59x10°% 57x10* 0 1.6x107° 0 0 0 0 0 0
XHHSK 16x102% 34x10° 7.3x10° 23x10° 0 0 0 12x10! 1.0x10° 0
XFSK 9.3x10° 81x10* 87x10° 22x10° 4.4x10° 0 0 12x10* 0 0
XHSK 48x10° 7.3x10* 93x10° 29x10° 40x10° 0 0 1.0x10* 33x10* 0
DJSK 11x10° 45x10* 0 8.7x10* 3.9x10° 0 0 0 0 0
PSTSK 35x102% 43x10™* 0 0 0 0 0 0 0 0
GSSK 89x10° 46x10™" 0 0 0 0 0 0 0 0
g3 SR8 P I B
4. &g

2 P e e AR s — 3 3K = DU AR A B K P BRI 33 /KR R KRR AT A I

B, GEHLE 28 Fh PPCPs H ML G 10 Pl th, A3 H ZTEHEA N.D~69.7%; H4 A 7T X /K I /K A4
PPCPs & & 5 [H N AMECHF A LU, R IR JE K A PPCPs &b T Hh S ik TG Gk 1 B
A 75 (A RS T 3 33 AN /K IR HLER )2 7K 7R PPCPs A7 1 FIVEE IS BEA T 1A, RINLL 5 2 /E YCSK.,
XHHSK. XFSK Fl XHSK 7K 2 77K s B &5 UK, 75 51 AH SGHET 10 .

EEWHE
[ 5% 5 S iR H (No. 2017 YFC0405804) .
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