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FZE . KA CC/MS/MS BEARNHL YL H i P2 H B B 22 530N T U i 47 ASRIZKEESEAT /00T, 5250 & B ST 2 2K
PCBS , 28, 52 I 118 S OL34I5 Yy, T H i 22K BEFR PCBS il 28 SR YY), D PCBs 76 Wi AT 2 /K REFF G LA
P50 20. 71 ng+ L' F113.25 ng-L~", > PCBs fie ik tHUREE 61. 79 ng-L~" tHBUAE S R I 0T, Fpe (IR FE 3. 77 g+ L'ty
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Distribution Characteristics and Potential Risk of PCBs in Surface Water from

22 Tributaries and Mainstream in Middle Reaches of Yangtze River

LI Kun'?, ZHAO Gao-feng”, ZHOU Huai-dong’, ZENG Min', LIAO Bo-han', WU Zheng-yong'*, ZHANG Pan-
wei'?, HAO hong’

(1. College of Forestry, Central South University of Forestry and Technology, Changsha 410004, China; 2. China Institute of Water
Resources and Hydropower Research, Beijing 100038, China)

Abstract: 47 surface water samples were collected from 22 tributaries and mainstream of the Yangtze River from Chongqing to
Yichang. The contents of 28 PCB congeners in surface water samples were measured using Varian CP3800/300 GC-MS/MS technique.
PCBS8, 28, 52 and 118 are the most predominant PCB congeners in the samples from tributaries, PCB8 and 28 are the most
predominant PCB congeners in those from mainstream. The measured level of PCBs in the samples from the tributaries and from the
mainstream were 20. 71 ng+L ™" and 13. 25 ng-L™" respectively. The highest concentrations of PCBs was detected in the samples from
Rangdu River (61.79 ng-L™") , the lowest concentrations of PCBs was detected in water samples from Caotang River (3.77 ng-L™").
The average concentrations of PCBs in the samples from more than 85% of tributaries are higher than the USEPA criterion continuous
concentration (14 ng-L™") , however, all the levels of PCBs in mainstream and tributaries are far lower than the Chinese drinking
water guideline value (500 ng-L~"). The concentrations of PCBs in the samples were in the same order of magnitude of those reported
on lower levels in European and American countries. The estimated cumulative cancer risk for the local residents who drink water from
tributaries and mainstream were 2. 07 x 10 77 and 1. 33 x 107, which shows that cancer risk is negligible due to PCBs contamination in
these samples.

Key words:middle reaches of Yangtze River; mainstream; tributaries; PCBs; distribution character; risk
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Fig. 1 Sampling sites in the middle reaches of
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L1 SCEephe

A HLE R IE b 5 e F A R 25 34 Ry A ke
2% (J. T. Baker, Phillipburg, USA ) ; It % 40 ¥ &% iR
(BDHL, England) ; JC/KBREREN (43#ral, F 5 H
BEMR U, SR 5 BT 400°C (19 S IR bR 6 b, T
TR AT ) 5 BBAK (4 Milli-Q /K4alifk R
Gaifl, HBH R A 18.2 MQ-cm); A K ( Merck,
Darmstadt, Germany) ; 2576/ (3.3% H,0, i@
530 .
1.2 FEACRAE S b

FERCREET 2010 4E 11 A, 70 9IRS FE L 3
JZ7K 500 mL( H A4 S2 3 [ R ATLA 3 km Ak,
KR e H A 45 5 U X S e 3 o e R A AN R 1 T
7N, 1t BE 5 AT 4E 98 48 (0.45 pum, Whatman,
England) i 38, 1R G /5 548 2 500 mL Joi5 44 1) 45
o g AR ER R (6 mol - L") #845 pH % 2. 0,4°C f#
17 Rk — 2 Ab 3.

B R B = I TRTAL B, i 1 SPE %%

Yangtze River from Chongqing to Yichang

BT E . ®AE)S 0 SPE # (Supelco ENVI-18)
MR 10 mL IEC %€, 10 mL 54 P Bk i ik
AEVEDIR AR 45 2 1 ~2 mL, YR 46 )5 09 Uk i 42
TR RS L. AR ORI 2 T = R
FTCKERIREN 2 ¢ RIGHENL 4 ¢ TOKBREREN 2 ¢ 1K
YO 20 mL IEC %6, 20 mL IEC ke AW EE(1:1)
VSR DRI WA VRl 25 2 50 L, FRFi.
1.3 Wt

SAH 1% DY AR FF B3 36 A X Varian
CP3800/300, it % 30 m VF-5-MS (5% phenyl/95%
methyl silicone,30 m,0.25 mm i. d. ,0.25 pm film,
Varian, USA). 2k H TG /3 it E A 7 =X, 8030 = 4l
He, [ 1.5 mL-min ~', #FFER: 1 pl. B IR LK
FEAY IR BE 43 51 2 230°C F1 250°C; R HL F3& 7
(EI) Z b Wil (MRM) #5X 5 #2755 FHil . 90°C {2
1 min, LA 4°C « min ™' {3 R T+ 2 250C, K5 VU
25°C ~min "' A 250°C TFE 280°C 54 5 min.
1.4 FraiEdl S5 RE

PEIEAR MLAR UK Ve 0 | B R P Ve W . A ok
KBRS L, PR B HE T 5 10 A
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B 2% 33 %

A I — AR ZS AR P25 (1, R iy R T5 L. [l
R TS s W) TMX 1Y LIRS 70.4% ~ 92.5% .
PCBs & s AR 2 IR E 4245 5.0, 10.0, 20.0,
50.0, 100.0 wg-L™"' 5 g, LMEEHERE A
>0.98. FF 5 I BARAE R (LOD) LA 3 A5 {5 M L
(S/N) k5.
1.5 Sitordr

FE i 1 PCBs A EEAIR T LOD A A 1/2 LOD ik
18518, % K B th PCBs 14 ¥k BE AR 4 45 7= 1)
TMX 4 SR BT IE. SEiF oMk SPSS (hiR
A 17.0, SPSS Inc. , Chicago, IL, USA) , JLIT¥{H
BME Y BB A S 1R A5 F R 58 PCBs 7E K HE i
2 HEREHIR

KR PCBs BOAS th Mk B an 3k 1 s, KU1 SZ
it 40 K AR PCBs A LA 344 R 20. 71 ng-L~!

(3.77 ~61.79 ng-L™") , 1 7 ~7KFEH PCBs )L
[ J{E 4 13.25 ng+L~"' (3.81 ~46.69 ng-L™"). 3%
WKFER DL PCBS | 28, 52 F1 118 A6 H e ¥ i v
(>0.20 ng-L™") RMLH TSI, T H KA T L
PCBS | 28 Mk th vk B s i AR5 e S 5
TR AL T PCBs ARG MR BE 22 [N A7 7 I 8 22
5 (P =0.65>0.05) ,4bTF[f]—i5 YLK

Bl 2 h45 R FE A5 PCBs W JE 0 i I, 25 5 WoR
TP ERARIR AL (3. 81 ng-L~") i BULENE B S W i
o R R S BRAE KT 2R PR ZE B 1T Ol 46. 69 ng- 17",
T HESE TR AT S B 3 N SR
> PCBs 75 A% T 3¢ [E IR BE 4477 5 i 2 19 PCB %
CEFE IR TE 14 ng- L' 5 T W RFES AT 43% .
S RLYE]  RB R T MRIE e DE
W O3 6 SR EES D PCBs & KT 14
ng- L™ b7 AT SRR FE S5 % |, A RAE 43 & i

®1 KR PCBs REMFEITER /ng-L~!

Table 1  Statistical results of PCBs in the water samples/ng-L ™!
iy KA (n=40) AL (n=7)
T I JUT3ME biEAEE]| Tl JLfa

PCB8 ND ~3.91 2.52 1.23 0.86 ~3. 84 3.68 2.20
PCBI18 ND ~3.71 0.28 0.13 ND~1.11 0.26 0. 06
PCB28 ND ~7.41 1.85 0.25 ND ~6.38 1.44 0.24
PCB52 ND ~6. 08 1. 06 0.23 ND ~6.51 1.01 0. 06
PCB44 ND ~9. 05 0.78 0.19 ND ~4.56 NA 0.03
PCB66 ND ~1.41 0.17 0.02 ND ~2.98 0.07 0.02
PCB101 ND ~4.22 0.92 0.08 ND ~4.10 NA 0.04
PCB81 ND ~0.35 NA NA ND ~4.15 NA NA
PCB77 0.06 ~0.34 0. 06 0.09 0.06 ~0.21 0. 06 0.07
PCB123 0.05~0.42 0. 06 0.08 0.06 ~0. 63 0. 06 0. 09
PCB118 0.06 ~5.95 0.77 0.37 0.06 ~1.26 0. 06 0.12
PCB114 0.04 ~5.39 0.04 0.16 0.04 ~5.70 0.04 0.12
PCB153 0.02~2.94 0.65 0.16 0.02 ~2.88 0.02 0.07
PCB105 0.05~0.12 0.05 0. 06 0.05~0.15 0.05 0. 06
PCB138 0.01 ~5.07 1.11 0.11 0.01 ~1.12 0.01 0.02
PCBI126 ND ~9.52 1.68 0.05 ND ~5.02 NA NA
PCB187 ND ~7.15 NA NA ND ~7. 66 NA NA
PCB128 0.01 ~5.14 0.01 0.04 0.01 ~1.20 0.01 0.02
PCB167 0.01 ~6.63 0.01 0.04 0.01 ~1.43 0.01 0. 04
PCB156 0.01 ~6.32 0.01 0.06 0.01 ~1.34 0.01 0.03
PCB157 0.01 ~5.81 0.01 0.06 0.01 ~5.51 0.01 0.04
PCB180 0.01 ~3.20 0.01 0.03 ND NA NA
PCB169 ND ~8. 61 0.84 0.09 ND ~0. 88 NA NA
PCB170 ND ~4.26 NA NA ND ~4.05 NA NA
PCB189 ND ~4. 41 0.94 0.04 ND NA NA
PCB195 ND NA NA ND NA NA
PCB206 ND NA NA ND NA NA
PCB209 ND NA NA ND NA NA
ZPCBS 3.77~61.79 20.33 20.71 3.81 ~46.69 20. 16 13.25

1) KA B9 PCBs 7EGCH 0 Mt i 1/21L0D 0% NA. K&t ND. RN
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Fig. 2 Total concentrations of PCBs in surface water samples collected from the middle reaches of Yangtze River

Pyt 14 ng'L R LB KB D PCBs
R 3 B =3k 61. 79 ng L~ T
3 mERETE
8 US EPAMY imaE KU 1145 4 =X
LADD = (¢ x IR x ED)/(BW x LT)
Risk = LADD x CSF

A, LADD Az AN 3 H B & e IRAK
1 PCBs RO FE; IR: HER A E (g-d™'); ED: 758

FREEMFIE] (a) 3 BW AREE (kg) 5 LT: A=A A (a)
Risk : £ fiir il 0 9 90 i XU ;- CSF . 98 E A% % (K]
[mg- (kg-d) ~'].

o3 R K H AR 92 000 mL 35, X
IR =2000 g-d™' ,ED =30 a,BW =60 kg, LT =70
a; CSF =0.07. B8 22 3R K ¥k A 56 [ eI AT
KBS P 45 5 B & 4t RAIS ( Risk Assessment
Information System ) By 2, HACE R HBAE. T
a2,

®2 EENBITHEER

Table 2 Results of cumulative cancer risk

JERERR T ez YK

ED BW LT

5 XU
Hond /mg- (kg-d) 7! /ng+L~! /g-d ! /a /kg /a W
KIS0 0.07 20. 71 2000 30 60 70 2.07 x1077
KT 0.07 13.25 2000 30 60 70 1.33 x10 "7
4 it SR KA TS G, A 5T 45 3 R KV KA
JTE

PCBs & i flfaf JREE AN B0 T HIR A 12 Fhs
ARG R 2 —. FE N 1965 4ETF 46 45 7, 5]
1974 SEE AR, A 10 a BUE= 8, Bt e in
T, H 25459 000 =SB EDIR G T %
AR BTROR A e 1 A 2. — SR IR A
Y P A PR T AR TR 5
Jorm AR AR A BT FREF PCBs
BAFEASRAR K, T E XF PCBs (AL B 4 AR 5 445
AR A 75835, RIS YL RNk A M 75 Y ) B H A
JUHE IR Z2 1% PCBs WY HL T3¢ B 1Y B AF W 20 a,
PCBs AYAMIE B 5 R T B 77 o5 B 3T (0 3R 85 35 e
Bl W 7K bk 3 2 ik H Y PCBs 23 i A E

PCB8 128 JE AL #4953l /K#:H PCB8 | 28 |
52 118 ELIAIE YY), A6 T 5 LK R3S
R R 2K B PCBs 2 % A &2 2% i 1) B4k 24 52
e, FEA SR PG Y s A 22500, FR A
() = SR 2R B L TR A W AE B o 4 A S T
Aroclor1242 FLIRA #, Horf PCB8 | 28, 52 il 118
Al B R R 7.05% , 6.86% . 3.53% Fi
0. 66% " FEXE H Al [R) e 4 1T 55 3 2 ) R A4 7E
VIR A de B R 4143, PCBS 28, 52 Al
118 J& TR AR AR, 5 i @A B AH T 5 i
Tk, Bakig i vl B 5% X 3k 3% 27K o PCBs 11975
Yo FEPE T IR E A= =0 = FBE R IR A
#£1 5K 2 }iffmﬁ/ﬂ/n%ﬁﬂ?q:{ﬁ%%);ﬂ(qj
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