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ZHANG Kusisfeng"™*- o , FU Qing'?, TU Xiang'** CHANG Sheng , FAN Yue-ting'-*, SUN Xing-bin®, WANG Shan-jun'-*

(1. State Environmental Prol.eclion Key Laboratory of Drinking Water Source Protection, Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
2. National Engineering Laboratory for Lake Pollution Control and Ecological Restoration, Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
3. College of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract; To identify the pollution characteristics and risk level of common persistent organic pollutants (POPs) in drinking water sources in Wuhan, solid-phase extraction-
gas chromatography-mass spectrometry (SPE-GC-MS) was used to analyze 26 water samples from 18 drinking water sources located in the mainstream and tributaries of the
Changjiang River, Wuhan. The concentrations of polycyclic aromatic hydrocarbons (PAHs) , organochloride pesticides ( OCPs) , and polychlorinated biphenyls ( PCBs) were
measured, the pollution status of the common POPs was analyzed, and their health risks were assessed. The results showed the presence of PAHs in all the 26 samples. Except

for benzo(k) fluoranthene, which had a detection rate of 88.46%, the detection rates of the other 15 PAHs were 100.00%. The detection range of p( Z PAHs) was
57.04-475.79 ng-L™", with an average of 173.86 ng+L~". The pollution levels of PAHs were overall low and the PAHs mainly comprised low and medium cyclic aromatic
hydrocarbons derived from a mixed source, and dominated by petroleum derivatives. A total of eight OCPs were detected, and the range of ( Z OCPs) was ND-4.57
ng-L ™" with a mean concentration of 0. 78 ng+L. ™", which indicated that the concentration levels of OCPs were relatively low. A total of 24 types of PCBs were detected, and
the range of p ( Z PCBs ) was ND-77.49 ng-L. ™" with a mean of 9. 88 ng-1.~". The PCBs mainly comprised refractory high-chlorinated hiphenyls, and the concentrations

of PCBs in some samples exceeded the limit of the surface water standard in China. Our results suggest that the concentration of HeptaCBs- 180 should be continuously
monitored in the future. The results of the health risk assessment showed that the carcinogenic risk indexes of PAHs and PCBs in our study area were in the range of 10~ to
10 ™%, which may pose a potential carcinogenic risk to humans. The non-carcinogenic risk indexes of OCPs and PCBs were less than 1, and did not pose a non-carcinogenic
risk to humans.

Key words:; Wuhan; Changjiang River; drinking water sources; persistent organic pollutants ( POPs) ; health risk
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AT, I X A B IXUIS: 47 DAl FNBIE 5T, LS
PRI 8 A= 25 P85 AR K 22 2 4R I 8l =2
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L1 S

Sk EEH 16 FhFE PAHs | 29 F OCPs 128 Fil
PCBs MEATH I ( 03 1), 4% 4y 0 b o 5t W 1 3 [
Wellington 7% H]. &K FH LS El—EL *ﬁ @%-J—’E iy
(SPE-GC-MS )P FR A HT 01T 5 Pk i Sl | HLB
(6 mL, 500 hg)SPE /INEI 15 [ Waters /3 1] ;
SRR ) Y () 1 YOI Merc
A H] R PAHs P AR 2 0 2508 a1 200
THRBORAALR M E QCP (1985 U4 S =R S R
i, W72 PEBS AR H2,4,5,6-D0 4l =%y

ARG R I L, 0 (R Tk K 28 4 O/, U PAHS/RILPOBS 2 FAY PO bR o SR8 9T
AL e R KK WMk e 1 3 A U 5 OCPs i oy TS 5 41 8 1
SO o Kl VB0, A 2 A 2 B AR HKOK |\ A 0 (35 18 Supeleo 4 7). E BRI T : 24
YR, R A 53 A s A 5K T SR LA LI AR CR 1 (%1 Mediwax 24 7]) | RE-52B 7

KM P R T K U B 9 309 (2
Sy KR T B 2, R X T K K
LA A AE KT DT B U B2 I T

TR AL (B AR ER ) | K512 & K
ASC(CAb 5T R ARBE 4 A5 BR 23 /] ) Al 7890A/5975C #l
GC-MS B (3L Agilent A7)

F 1 B RNR KK iR bk & s 4TI Y POPs 41 /R
Table 1

Z&(Nap) JEM (Acy) , —%UE (Ace) 5 (Flu) \FF(Phe) (B (Ant) JER(Fla) (8 (Pyr) A [a] B(BaA) | #i(Chry) |
HIF[b1JER(BOF) HF[k] S (BKF) AT [a] 86 (BaP) EIF(1,2,3-cd ] 6 (InP) , ~HJF [a, b ] #(Daba) HIAJF
[ ehi] JE( ~ 251 (BghiP)

FHEH | a-HCH REHK | B-HCH, y-HCH, HCH L5 JLIRH A HA LA B A LA A, y-5)t. o,p’-DDE,
APLERZ(OCPs)  a-E . a-Bift RXILA . p,p'-DDE JKIKH, 0,p-DDD K [KF] | p-fift Wz JLE . o,p’-DDT, p,p’-DDD 52k [G
B BRRREREEST | p,p -DDT 52K ERHR Al 42T 37 o

2,4'-"GHHE (DICBs-8) | 2,2",5- =& HEH (TriCBs- 18) | 2,4, 4"-= 4 B ¢ (TriCBs-28) , 2,2',3,5"-MU & B 5
(TetraCBs-44) . 2,2",5,5"-PU4UIH K ( TetraCBs-52) | 2,3 ,4 ,4'-PU4{ I ( TetraCBs-66 ) | 3,3 ,4 ,4'-DU40 154 ( TetraCBs-
77) . 3,4,4",5-DUG I PK ( TetraCBs-81) | 2,2",4,5,5"- 5 BE 7K ( PentaCBs- 101) |, 2,3,3",4,4’-F. I % ( PentaCBs-
105).2,3,4,4",5-FL 57 (PentaCBs-114) . 2,3 ,4,4" ,5-FL 57 (PentaCBs-118) | 27,3 ,4,4",5-F. 57K ( PentaCBs-
123) . 3,3',4,4" 5-TL5 85 % (PentaCBs-126) | 2,2",3,3" 4, 4" 75 5B % ( PentaCBs- 128) . 2,2',3,4,4" 5" - 7S G

POPs detected in typical drinking water sources in Wuhan

LI I5)% (PAHSs)

J——
ZRIEH (PCBs) (HexaCBs-138) | 2,2’ .4 ,4",5,5 - AW A (HexaCBs-153) | 2,3,3" 4,4’ ,5- 7554 (HexaCBs-156) | 2,3,37,4,4',5'-
INGIRHE (HexaCBs-157) | 2,3",4,4",5,5" N @2 (HexaCBs- 167) | 3,37,4,4' 5,55 5 5 % ( HexaCBs- 169) |
2,2',3,3',4,4" ,5- b4 (HeptaCBs-170) |, 2,27,3,4,4",5,5' - 5% ( HeptaCBs- 180 ) |, 2,27,3,4,5,5",6-L &1k
2 (HeptaCBs-187) . 2,3,3",4,4',5,5"-- L 50 B¢ ¥ ( HeptaCBs- 189) | 2,27 ,3,3",4,4" 5, 6-/\ B ZE ( OctaCBs- 195) |
2,2'.3,3' 4.4 5,5 6-JLAKIE ( NonaCBs-206) #12,2",3 3" 4 ,4" 5,5 ,6,6'- 154 ( DecaCB-209 )
1.2 FEACREE K.

ABFFETF 2020 4F 9 A LEBIALAE BB, BT
18 MERARHIAKOK IR, I3t 26 AR AE AL
11 T RIZAKEERSE, 26 A RAE PR AN K20 A I

Hd 1 ~24 S S TR IR MU,
25 F A TR SR KM, 26 5 A0 TR
YL AE K. A K RELS 0. 45 wm £F 4E 8 I i %
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' -~ "'J | o
/\’rﬁ-’@ﬁ‘i%ﬁﬁqj IFE4C T{Aa@zﬁtf 24 hJTj\] ik ﬁfﬁlﬁltlﬁz:%%aﬁ% SRR PARy i)
@ﬁuj&%iﬁ miéﬂ‘ﬁ g ) 7. )&= l%rﬁﬁu 7 78.30% ~ 105. 60%. 74. 80% ~

139 FEAh Bk s Ay

DK R | DRLB /M %l*ﬁzﬁﬁxzé‘ﬁbgf

J& ,H 6'mlL :%ﬁﬂﬁ*U&ﬁaﬁ?,WU\X]‘ HLB /M it
FTBUEHRE, 1) HLB /MEARZRF 6 mlL 4l
JKXF HLB /NEEFEAT 16 Ak, 16 AL IS BRI 6 mL #8418
K HER LRE. @IKEEFIA 10 ng B, 45 [
AHAEI, Ab S (9 7K R 38 3 36 A6 )5 19 HLB /A,
FHECAS FEHN0E , 2 0 WO S mL-min ™', KA
Wot)a kST 0.5 h. O 10 mL 50 ke it
J& , T i 28 RACRI AR AUR AR 2 0.5 mL, ITA N
FRYIJE BT 4°C VKR 3 9 2 JF I GC-MS 4341, 43
BT POPs B} It GC-MS {4 43 b7 4% 14 = 2% SCHik
[16].
1.4 FEAH Y BT AE il

AWFFERF T 5k (1 RS0 56 kS %
X PAHs F1 OCPs i#F47 B st 3 il FVRIIE. 76 SC 5010 72
HOTERRAL 10 ARSI 1 A RS AL X R
HEfR 22 (RSD) <20% (n =6). /KEEH PAHs Al
OCPs B AR [B1 Y 2 43551 S 77. 00% ~ 101. 00% F1
68.00% ~84.00% . PAHs il OCPs 1) J7 Pk FR 7
Bl %~ 0.09 ~ 1.08 ng-L™" 1 0.07 ~ 0.16
ng- L~ X} PAHs #F 5 43 575 N 25-d8 | #§-d12 F1—

£

101. 70% F1 70. 60% ~ 109.795%, 16 Fh PAHs A i
FRA0.12 ~0.96 ng-L~", J7ik2s A A D&
(0. 12 ng-L~") gk . e Jm ARz 285 SR 28 s R A
IERYZS FLFIER. X PCBs #F 47 5Tt 42 il A1 ORI, 7643
Brid AR v R R AT AR AR E B 25 AR AR
JEA L B 10 MRS LA, iR E A E
JnbR FEFIER kA R RS B B RE D
HEACHRHEY , M X bR R 22 (RSD) <20% (n =
6) , Ub A E 5 P 5. AR S R AT 3 OFAT
WE SOV S48 R s A 85 8, ik 28 LR W) ik
Hh 25 IR AR BTN bR [ 4350 R 67.30% ~
116.70% 11 71.90% ~ 118.20%, # 1 FR >~ 0. 10 ~
4.30 ng-L™',E R A 1.80 ~5.70 ng-L~".
1.5 fEFRERES TN

AWFFER 2 E BB (EPA) HEFF (1 g BRE XU
PRS2 AR R A K U P G H % POPs
AT R RS TPAT A0 435 S0 XU FR IR B0 XU, B
AT .

BURENBTEEL(R) -

R = CDI_, xSF, (1)
CDI_, = (CW x IR x EF x ED)/(BW x AT)

(2)
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A R L&A 8; CDI, W AREERAR TS, PAHs BUR KBS FEE(R) AT .
KA [ mg- (kg-d) ~']; S, AW S0 #HR R - TEQg,, x IR x CSF x EF x ED (4)
BH(kg-d-mg "), EAARBE AR SCHFSE & EPA £ BW x AT

A IAE B RS (IRIS) B ; CW W R 7E K TP s RO, , = ici % TEF, (5)

W (mg- L") 5 IR N HARKE (L-d™") , #3R S3C
BR[18,197, i A 1.85 L-d™', JL# K 1.00
L-d™'; EF NEFEMIR 365 d-a™'; ED N R FEH54E
a2 v E G AR B R 74 a, AR
PR 78 a, JLEEHEFE N 12 a; BW NRHE | B4 B
5 67.7 kg, AR T340 59. 6 kg, JLE K 26. 8
kg™ s AT QR BT FA], 158 0] 0, B4R B A
27 010 d AR Lo K28 470 AL EE R4 380 d.

e KU F5 50 (HI) -
HI = CDI_,/RfD (3)
K RID AAEBUE S H & (mg-kg™' - d7") , BUH

A8 EPA 275 K15 B RS .

24 500 KU T‘ﬁﬁ/] F 10 °m}, T/\Xﬂxﬁimﬁk
SR H ; BOMK B AREE 1070 ~ 10 1F, K1k 2
%T%ﬂﬁ@fﬁﬁﬂ@lﬂf@ﬁﬁ@ﬁﬁﬂ
B ¢ éﬁzjﬂﬁlo i J?XT}\{ZIKLEZEWJi-
x. ililléﬁﬁ“n}iwﬂ%&/ T 18, A2 Fé}?ﬁﬁ“@
SR JRUBS: 5 ﬁﬂEﬁFﬂBﬁi“éﬁjﬁTl i, Hfﬁ%ﬂkﬁ
“"@)ﬁﬂl& - J

' XT?PAHS,%&EﬁJ&?HB"@%FJE‘ T” 2 N ﬂﬁf

PAHsﬂ%é@A%‘iE’J@%HFﬂHﬁ > HH%'EE’B’J 4

RO REA 56 5 TS @ﬁfﬁﬁﬁﬂlﬁ%ﬂ*ﬁ
101, ST W 45 Bk PAHS (975 M /N, AR SE B A
T RSB F TEF  HARMERE BaP hy 1, HiAth
HLIAR PAHSs 11 TEF {E# 11 5 %55 BaP 21 LR/

XA, TEQ,, I PAHs & T BaP A 7 1 4 &
(mg-L™") 5 CSF HBUERPRN T, 2% 0k [ 23],
BUENT.3 kged-mg™"; ¢, JHAKR PAHs 7E7K 46 H
WS (mg- L"), HARFEAR I 54 (2) A ST
SH—HL

2 FHREIHE

2.1 PAHs 45

PAHs #3285 4032 2 Fron. IS HH 2R 5 1 ok
% I%ntz:%c[k] PR 5 88. 46% (1F 4,57 22

SEBEA K ) A, ol 15 R R #Hjﬁf’aﬁ
100% . 5 W JZ J5 1, p (%) &K, ik 37.89
ng-L~ ! El%]j\] 16. 58 ~,.66 21 ng L 1,./\fk5"3§
$ﬁﬁ$@FLM53@ ;K U,
SFEEAEA 1. 17 ng-L7 ;,ﬁl%]jjo 47 ~2703 nge L7,

M7 lﬂﬁﬁﬁﬁﬁ%ﬁ% 2601 KA R '51443 22
BRHE A %ﬁ,\ o ZPAHs) K 4151

ng-L~ 1,,\{567526 SN 401. 47 ng- L7, S5 E
firp ( ZPAHs) B/, 57,04 ng-L-", 26 A
%iéjp( ZPAHS) }173.86 ng-L~". BARRE, H
W17 ~ 24 S5 S TG K AR BT HE R U 500 ~
4000 m 5 Fl A, F 2p ( > PAHs ) 232,93

F2 RINSERAKKIES PAHs 1 HFRY
Table 2 Detection of PAHs in typical drinking water sources in Wuhan
PAHs 414 I RfB/ng-L~! e/ MHE/ng-L ! F-HfE/ng- L~ Tzt 4/ %
%% (Nap) 66. 21 16. 58 37. 89 100. 00
JEM (Acy) 2.73 0.54 1.29 100. 00
TEUE (Ace) 2.13 0.47 1.17 100. 00
%5 (Flu) 9.81 1.37 4.49 100. 00
3k (Phe) 62.77 9.72 27.53 100. 00
T (Ant) 3.31 0.67 1.61 100. 00
YT (Fla) 17.51 2.68 8.20 100. 00
B (Pyr) 9.75 1.48 4.55 100. 00
#H-[a] B (BaA) 15.90 0.79 3.26 100. 00
i ( Chry) 25.33 1.09 5.45 100. 00
[ b] ¢ B (BbF) 270. 24 2.52 25.20 100. 00
I [ k] D¢ B ( BKF) 23.22 ND 5.53 88. 46
KIf[ a] EE(BaP) 15.28 1.49 5.82 100. 00
BiJf[1,2,3-cd] 1 (InP) 67. 54 1.46 16. 94 100. 00
[ a,h] B (DahA) 16.01 0.49 4.68 100. 00
[ ghi | 36 ( —ZEHBAE) (BghiP) 91.95 1.88 20. 24 100. 00
> PAHs 475.79 57.04 173. 86 100. 00

1)ND FR A H
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Table 3 Comparison of PAHs in lake and river waters in different regions of China and abroad/ng+L ™!
W SRARAEA PAHs fi2k 1, YA SR
B TTAR K I b 2020 16 57.04 ~475.79 173.86 NI
Jeir 2020 16 41.20 ~413.80 90. 80 [23]
VLR S K A 2019 19 37.30 ~285.90 78.31 [24]
BETRHAT (M2 ) 2013 15 50. 60 ~120. 10 — [25]
=K 2008 16 13.80 ~97.20 30.11 [26]
T 2011 16 42.00 ~63.00 53.23 [27]
BRI 2005 15 70.30 ~ 1 844.40 283.30 [28]
AR (FHE LR ) 2010 ~2011 12 52.10 ~ 12 888.20 2344.50 [29]

1) “—" 7R Sk JC I B e

ng-L7'; B4 18 A fifF 3y p( ZPAHs) H

25 ) BRI V5 K A B R K HE D
Ab Y PAHSs 15 Y4 7K1 B8 T A AR H 7K 7K U Ml A
fr. e 3 LA Y, AR AR A PR R
p(PAHs) 5ALTTAL K (41. 20 ~413.80 ng-L™") I
KAT R S KA (37. 30 ~285.90 ng- L~ )aﬂ?
s T2 3 A9 583 B (5060 ~ 120. 10
ng- L~ )\Jpvjqsz(ls 80 ~97. 20ng L~ )%n.aa:
(42.00 ~63. 00 ng L, E@Eff&?%‘ai}%&mo 30,
1 844. 40 ng; K- ) % R (52, 10° 2, ;8&8/
ng L"), 1$L*«1ﬂ1ﬂ€kﬁﬁ7kﬂ</f?’PAHs T
SR (EU B KR 1 ek 2 KA Jj&ﬂ@é%
A Bk TR 9 2 T 0 vk 9 )

147.61 ng-L.7",

PAHs 1542 AROL , PR BRAR K % 4 | 5 BRSO TE
TG 7K FR L.

H ELBL AR AR K K R PR HE R 16 Ff PAHSs
FH AT BRI Sy AR SY T PAHs (2 ~33F) |
1155 F PAHs(4 3F) Fi5 40 T PAHS(S~ 685 )™,

PP S HLf L P2 . I S R A AU
PAHs EZ A3, 4 F SR K £, Kol 3 ETFE.’ PAHs
Hef5l 59 31% ~ 33% 4 5 PAHs 115 259
27%. 5 %5 PAHS etk 20% ~ 25% %5 R Bk JNAE
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Fig. 2 Composition of PAHs with different ring numbers in typical drinking water sources in Wuhan
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SR AR VR B LUAE AT T 5341, A2 4& Anv/(Ant +
Phe) . BaA/(BaA + Chry) , Fla/(Fla + Pyr) #l InP/

(InP + BghiP). /N [R 2K I PAHs A9 V58 fi# Afr HE i 2H %
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Fig. 3 Source analysis of PAHs in typical drinking water sources in Wuhan
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Table 4  Source resolution discrimination of PAHs | #==
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Table 5 Detection of OCPs in typical drinking water so_uiﬂlcesj.n Wiuhan

5 G ARG BT
Ant/ (Ant + Phe) <0.10 >0.10 [ iL
BaA/(BaA +Chry)  £0.20  0.20~0.35 | >0.35. 7
Fla/(Fla 4Pyr) /' <0.40  0.40~0.50 | /] ¥o/50" 4
InP/(InP # BghiP) /" <0:20 0.20~0.50 | ~ ;;,d"’sof"

= ~ ; -

26 A7 (A T, 8 4 e o
HE SRR, sty RIS T K K i

o PAHS I BV i e

BRI 1 B0 A I A 9 T O
1, WARATTAS 1 IR 8 B it s A BL 3 72 R S HE 46
St AR IR LK S5 7 A S
2.2 OCPs #2557

BB FH K K IR T OCPs K6 HE A 50 4 3% 5
Ji7R. K ) LR 2R #E 29 B OCPs 1, 24y
AR ANER, y-AS, a-F S, 2,4'-DDE | 4 ,4'-
DDE I LA LA GX 8 Fi OCPs Bk 1. ML
Bt ROk B, NERK R RE, B8 T
88.46% ; HUE SR, K%K 50% ; 2,4'-DDE
14 ,4'-DDE 3X 2 Fpiy ks H AR AIE, 10K 3. 85%,
B RAE 9 SoRAR A . K ) IR R o (7N
A e K TS EL ND ~0.69 ng- L~ F-H{E
$70.24 ng-L™", p(4,4'-DDE) F ik, FHIE AL Ny
0.02 ng-L7".

2 RFE 5L 8 A OCPs 1 BAMR L NI 4 FiR.

9 5 KLY ( Zocps) K, H3.32 ng- L7 H

>N

YO 21 S/ 1 5 A, ( Zocps) o35 2. 61

ng-L™'F12.53 ng-L™"; 17 F120 5 S A7 f OCPs ¥

Bk | M T A
0CPs l/ung'L{? '/ng-L{% /T;;-L{%Ll %EHE /ff*
wAKE [ 049y NI 0.14 50500
ISEHK 17046924 ND4 0.24 88746,
y- 4t C0.48 ¥ NB 0.08 .~ 30.77°
a At /0,58 . ND 0.09 ' 34562 &
2 4'-DDE u(f; *IND 0.03 3.850"
4,4DDE | 0.60 ND 0.02 385
N UE 4 0.58 ND 0.10 26.92
RV 0.48 ND 0.07 15.38
1)ND FR Ak H

Attt 26 Ak Y (S 0CPs ) HEHA ND ~

3.32 ng-L™",SFM(E R 0.75 ng- L. & 6 AT LIE
BB R R KK Y OCPs iR ik B 5
FERESRJZKIRT (0. 69 ~4.50 ng-L~") (ERIETIHIM
BET(1.32~6.68 ng- L") AT 514 X (1. 90 ~
7.60 ng-L~") A 24, W& AIK T [ 5 K A (26. 74 ~
46.12 ng-L~"). f gm0, 270 S 78 R R 7K K U
OCPs 75 YL FE B A XA e, Kt W o R 7S 50K L
A JUE ESHR DDE 28 i N R EREE A
50 ZAEME P s 2 IR POPs 15 44 37 4 i) = 2L
TG YR 2 — AR 1) 3 BRI T DLy i Ak
BTG QIR AU 5 A TS LR 2. AR N AR TE
KREC AW E R HEME A, B R FARE
EIUERS/Q G e A D Py 7 N o PSR TR AL 7/ 7
A 0T A B BCAE B 2 B AR s K B TE] S
HRIR IR R R A AR I B R R b B R RN
A BLA B T RRE I A 7= 45 R 7S SR BT TS
. EPHE R IR AHLESS HR T TR
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Table 6 Comparisgn of OCPs|in*lake and river waters in different regionjs-"nf China/ng-L ™! J -~ &
el R PCPy B == b R I Sk
PR USTR ST 2020 L/ 6/3/,.«"’ ND ~3.32 7 0.75 ) Trax AR
F P cir i 2015 4 0 Yo S 4 0.69~4.50 JoL77 0 | HCHs [33], &
EIEIRON B T 2013 | Y & 4 1.32~6.68 ' .-‘,‘.ﬁ— 2\ a-HCH 347 "
TS PEIX - 2011 ! o s ol 1.90 ~7. 60 L p,p'-DDE (35147
iy | & 2015 | ") 1w [ 26.74-46.12 | 33.43 HCHs [36]
7 — T i ] 7 -
1) S5 SR Sk e M ND e A d il A L~

S VA R s 8 | P T 500 P T
LB, Toll 2 i DDT 2 HUR13E A5 B 9% R
UG ZELF A 4T, DDT Rk DDEN | i
UL AR 9 DDE AT BERIE T DDT 76 KRBT h
(14 B i
2.3 PCBs ¥ g5 5%

LA IR FH 7K K 5 PCBs 6 11 45 B3k 7 e
8. 5 TetraCBs- 44 | TetraCBs- 52 . NonaCBs- 206 1
DecaCB-209 AR it Ab, A 24 Ty o gl A6 3. A6
{5 I, PentaCBs-105 K R #5715 51165, 38% 5
H K & PentaCBs-114 # PentaCBs-118, sy
61.54% F150. 00% ; £t FE AR AP B DiCBs-8
TriCBs-18 | TetraCBs-77 | TetraCBs-81 . PentaCBs- 101
1 OctaCBs- 195, ] HAE 1 A SALRS . 4G e 8
J5 T, K ) HeptaCBs- 180 #% & f &, YL o~ ND ~
11.79 ng-L_] , SEX N 1,24 mg-L_1 ; HRE
HeptaCBs- 189 , & 1y 5 ND ~8.70 ng-L.~", 4
WHE A 0.39 ng-L™"; TriCBs- 18 ¥ F f /)y, F ik
J&°k0.01 ng-L_].

5 mifiL PCBs 4173 (9 R WK 5 Bros. K

A B9 2H 5 M HeptaCBs-180,34 11. 79 ng-L.™"  7£
455 5 B O s TR E A 2K (0. 16 ~ 0. 45
ng L") W TR L IR A AL K (1.6 ~
5.4) SR He . HiAY PCBs ZH 3 Ak B RARG , i ¢
8 7, IRPUHIAL IR /KA Y PCBs 5 BT T 5%
JKHT(ND ~34.84 ng-L™") JbE T s K 1 (2. 99
~32.7 ng-L™") A1 K I U (4.24 ~ 14.46
ng-L7") V5 YL B B AH Y, & = T KRR B AR
(0.19 ~6.82 ng-L™") , Ik T35 K Je B = Al
JKAK (14 400. 00 ~ 20 200. 00 ng-L~"). R 5 & [H
(L FRIK P50 B b i ) (GB 3838-2002) , VR 1E

7J<EPE’~Jp( ZPCBs) BRAE A 20 ng-L~", il EPA 1

SEHK A p (S PCBs ) BRAEH 14 ng L, 4

59 5 AL PCBs i 3 M AR, LA 5V PCBs 3
T T ) b K A B T AR U I BRAE. 4 5 Fn 9 5
ST DU R UF, 3% 2 AN S 7 AT BE 2 21 T 3R
SR BTG e B AR 5T R AEAT T SRR ARG
ANRER W PCBs (1447 K-, J5 22306 I e iR
EEWEIN, 740 T PCBs V5 YR 0. /KA H PCBs 1)
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#7 BiNEEKAKkKIE PCBs #aH{ERY

Table 7 Detection of PCBs in typical drinking water sources in Wuhan

PCBs [ &4 PCBs #) )5t I RAE/ng-L~! fe/MB/ng-L~! FEE/ng- L~ it 3/ %
Di-CBs 27 DiCBs-8 0.57 ND 0.02 3.85
— TriCBs-18 0.25 ND 0.01 3.85
TriCBs-28 1.34 ND 0.07 7.69
TetraCBs-66 2.04 ND 0.22 23.08
Tetra-CBs £ %1 TetraCBs-77 4.72 ND 0.18 3.85
TetraCBs-81 3.13 ND 0.12 3.85
PentaCBs- 101 2.76 ND 0.11 3.85
PentaCBs-105 3. 86 ND 0. 87 65.38
PentaCBs-114 4.22 ND 0.74 61.54
Penta-CBs % 4] PentaCBs-118 3.99 ND 0.58 50. 00
PentaCBs-123 4.43 ND 0.43 26.92
PentaCBs-126 3.85 ND 0.49 30.77
PentaCBs-128 4.60 ND 0.30 11. 54
HexaCBs-138 4.20 ND 0. 65 30.77
HexaCBs-153 4.78 ND 0.22 7.69
HexaCBs- 156 3.83 ND 0.81 46. 15
Hexa-CBs 271 HexaCBs-157 2.78 ND . 0,54 P *5_2:3_’; I,l}'_“
HexaCBs-167 4.16 ND : 0.51 w2692 L
HexaCBs- 169 4101 ND | 72 |o.6¢ 3077
HeptaCBs-170 3.40 ND [ # | 020, ‘. fezﬁ’/ W
Hepta-CBs %51 HeptaCBs-180 = 11¢79 ND “.' Ric: e L. %, 30877 ) f,ajf-”
. HeptaCBs-187 | © 2.73 — ND o oL 2 54~ 1
‘ " [ HeptaCBs-189 | | .70 == ND (% s Y0.39 ) 26.9247 |
Octa-CBs 75"+, | OctaCBs-195 Y ND S ] g g s.8s | ¥~
1) NI R A e f r'f - & 5":' o ﬂ,,-: - F N7, \ (. ¢
| F i | . 2 i J F Fs - 4 = I
'V i L \ 1.8 a .-f‘(f : f' | B 1 R
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Fig. 5 Cumulative concentrations of PCBs in typical drinking water sources in Wuhan
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Table 8 Comparison of PCBs in lake and river waters in different regions of China and abroad/ng+L ™!

i RERCIRATA FREAED PCBs Fi2k 1, SEHIE SCHR
FDHR VTR K T s 2020 24 ND ~77.49 9.88 NI
iRk 2013 14 ND ~34. 84 4.42 [37]
db TRk 2015 ~2016 8 2.99 ~32.70 (10.90 +10. 40) [39]
K 1 iF 2019 18 4.24 ~14.46 7.28 [40]
B (ERA) 2014 ~2015 32 0.19 ~6.82 2.03 [41]
Je B = AN (B ) 2013 10 14 400. 00 ~20 200. 00 — [42]

1) R R HORR T ND A

3 ERKEITME

N T VA R 5 LA i POPs F i e
[, ABIFSE A AR 1 F POPs 15 1 48 A KUK A
L FEEAIN L 0 TS K T A B
BEPARE. PAHs 4641 74 1 24 4 IR 7 A S0 ¢
[H¥2% 30k [ 22,231, OCPs F1 PCBs 4541 5 ) 4
BAPRIN F SIS0 BRI ILES. |
3.1 PAHs HEHERUKR A R
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7 HE ARV {f 55 WL 6 7% RAPE S AR J
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Table 9  Carcinogenic slope factor and non-carcinogenic reference

dose parameters of OCPs and PCBs

R{D SF gl

fea nR /mg-kg1-d! /kg-d-mg ! ik
TR - -
NEE_8x107* 160~ [43]
y& | 5x10* '0.35 #J’ [44]

0CPs a%?uir‘ 5x10°* 035" S ]
2,4'-DDE .= 0.34/ 4]
appoe |04 0.3 4 f'r (44
WS~ | 1+ % 7 F
Ay (g

PCBs | 1) oh.  2x105° 2.0 [45,46]
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Fig. 6 Carcinogenic risk index of PAHs in typical drinking water sources in Wuhan
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Fig. 8 Carcinogenic and non-carcinogenic risk indexes of PCBs in typical drinking water sources in Wuhan
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