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Abstract:

sources and ecological risk. GUO Zhang-zhen',

Concentration of polychlorinated biphenyls (PCBs) and organochlorine pesticides (OCPs) were determined
with GC-ECD in thirty surface sediment samples collected from Fenhe River in Taiyuan, while the pollution sources and
ecological risk were studied. The results indicated that the total concentrations of PCBs and OCPs in sediment ranged
from n.d.~50.95ug/kg and 2.19 ~25.24ug/kg, respectively. For PCBs, Aroclor1260 and Aroclor1254 were predominant
isomers, which might be related to PCBs production and use of history in China. For OCPs, p,p'-DDE were predominant
congeners. Hexachlorocyclohexane (HCH) and dichlorodiphenytrichloroethanes (DDT) originated from industrial and
agricultural usage. Ecological risk assessment of sediment indicated that sediments in Fenhe River were not constituted a
serious threat to the ecological system, but y-HCH, totle DDT, o,p"+p,p'-DDT, p,p'-DDE, Heptachlor-exo-epoxide and
totle PCBs likely to pose potential biological adverse impact.
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Fig.1 Map of the sampling sites
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Table 2 Concentrations of PCBs in surface sediments

Rt 26 5 i 1Rk Aroclor1260(70%), 2 4% 1k vk Hy (ng/kg,dry weight)
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Fig.2 Distribution and composition of PCBs in surface sediments

HIPE 2 W DR S B B 2T B A 0 AT R, i R SR, A B ity A T R S AT 11



4 1

FEBAE: YRR ZUURY PCBs Al OCPs it SR A AR A KU

717

PIAK Y PCBs.IX AT B8 2 tH T 1% BUJm X R i K
PR Hb, 3 Tl B AR A 3 7K BRI
b, HAG K F U] S R KRN TR S K
JEUTT X ARRBIG 87 A A7 (AR AR 2 el )BT T 46, PCBs
e IR b B R R T AR S R AR S B
FRI R A, dot R AR IRAE 127 K7 (R Y FR TR BT
JL PR — 5 T AT B8 A h 1K s i vy G AN ah
T TR T A T A5 Al 38 el Yo 3 Y5 7K R 1)
Uri s ST DHECGS PCBs 1R K, RS
R, T T S0 N T X U 3R 2 DR
PCBs 7 f 4 iy, H = %A PCBs 7E/K PR B - 22
KRR & & TR 1 st O e ik S
2K 55 I e AT 5y 70, Bt o B A K 5T i
J7 0 [l PR A 1A, IR T AT v 1) ) B TR A D
7R ZR /NG DX 35 1 B3 e Rk A2 7= X, 5%
PCBs YIS/ fi43 PCBs & i Ze12 T F%.

%3 RINERS AR R B IERY S PCBs IS 2
(ng/kg, LA TFEIT)
Table 3 Concentrations of PCBs in the sediments from

different river (ug/kg,dry weight)

i PO ER ke
Ju [

B R n.d.~5.98 - [18]
KW 135~13.8 4.86 [19]
L 1.53~36.36 6.87 [20]
LT KA G K P 1.46 ~3.52 2.42 ~0.64 [21]
JRE IS 2R 1.84~10522  10.39~2.26 [22]
Venice Lagoon 2 ~2049 - [23]
Belgian coast 0.23 ~21.1 - [24]
Mersey Estuary, U. K. 36 ~1409 - [6]
Southern Yellow Sea 518 ~5848 1715 [10]
Houston Ship Channel ~ 4.18 ~4601 168 [25]
Houston Ship Channel 1.4 ~108 26.0 ~31.0 [26]

s o I 7

For W 5 Fdk IR, Uy 1 2 2R ) PCBs 5 1
AP TR (F 2 SRS G hilbr i)
(GB13015-199 1) A & 5 AR+ iy 25 BB Ak e
BT 1991 AFERUE 75 3 AaVF/K T 60pg/ke, 7 10
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Table 4 Composition and concentrations of OCP in

surface sediments (ug/kg, dry weight)
KR SEESH

wEmak BKE BAME CPE

(%) (%)
aHCH 063 0.13  0.2840.11 100.0 45
SHCH 1.62 0.19  0.5840.35 100.0 9.3
7HCH 4.09 0.07 0.40%0.76 100.0 6.3
S§-HCH 0.96 0.09 0414021 100.0 6.5
pp-DDE  10.00 nd.  0.93£2.07 100.0 14.8
pp-DDD  0.64 nd.  0.0940.15 100.0 1.4
pp-DDT  8.70 nd.  0.78%1.67 100.0 12.4
o,p'-DDT  0.44 nd.  0.16%0.12 100.0 2.6
op'-DDE 199 nd. 0572058 267 2.4
S 1.12 nd.  035+0.18 96.7 5.3
a-F St 0.66 nd. 0224015 500 1.7
&%t 0.21 nd.  016%0.02 70.0 1.8
WHEAE 078 nd. 0241017 66.7 2.5
WSREREE 117 nd.  0431£034 80.0 5.4
L& 1.10 nd. 0424031 96.7 6.4
SIKRAEE  0.80 nd.  032%0.18 533 2.7
K EGH 0.28 nd.  0.14%+0.04 533 12
)1 1.00 nd.  045+£029 567 4.0
it 1 3.57 nd. 064092 60.0 6.1
ARG 0.84 nd.  030£022 50.0 2.4
FIKIRAE  0.36 nd.  028%0.10 6.7 0.3
OCPs W 2524 219 6.30%4.67
T n.d. KA H

HHEE 4 0] WU R 20T OCPs & &A%
TRYEHA 2.19~25.24pg/kg, Y11 4(6.28+4.66)ug/
kg AT ) 30 MUTRPIFE sirp,20 1 OCPs ¥
A AN AR RE (A 4 b HCH S 48 e o 24
100%, 3 [GFAIFN - SR HE 263408 96.7%, 7 4K G
A 204 6.7%. WKl 25 R & ,p,p'~-DDE  Fll
p,p~DDT (5 £ OCPs i 5 11 20 ek, 730 A
14.8%F1 12.4%, LMK UKh p~HCH. 6-HCH.
L&y HCH. S} I AER PHAR IR 26, & H 7
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Fig.3 Concentrations of OCPs in surface sediments
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Table 5 Concentrations of OCPs in the sediments from

various domestic river (ug/kg, dry weight)
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KPR HCH nl GEKRIE T Db A£ A, 1M
AR a-HCH/y-HCH(<0.01) b Z 7~ v LAk
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Fig.4 Distribution of HCH in surface sediments
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Table 6 Comparison of OCP and PCBs concentrations in the study area with ISQG. PEL. NEL. LEL and SEL values

- CCME #i3i* LR TR T 4 i (%)
1SQG PEL NEL LEL SEL >ISQG >PEL >LEL
Aldrin - - - 2 8000 - - 0
a~-HCH - - - 6 10000 - - 0
p~HCH - - - 5 21000 - - 0
y~HCH 0.94 1.38 - - - 6.7(2) 6.7(2) -
Chlordane 4.50 8.87 - - - 0 0 -
DDT(total) - - - 7 12000 - - 6.7(2)
o,p+p,p'~DDT 1.19 4.77 - - - 13.3(4) 6.7(2) -
p,p'~DDD 3.54 8.51 - - - 0 0 -
p.p'~DDE 1.42 6.75 - - - 16.7(5) 6.7(2) -
Dieldrin 2.85 6.67 - - - 0 0 -
Endrin 2.67 62.4 - - - 0 0 -
Heptachlor - - 0.3 - - - - -
Hept-epoxide 0.60 2.74 - - - 3.3(1) 0 -
PCB(total) 34.1 277 - - - 33.3(10) 0 -
Aroclor1254 60 340 - - - 0 0 -
Aroclor1248 - - - 30 150000 - - 0
Aroclor1016 - - - 7 53000 - - 0
Aroclor1260 - - - 5 24000 - - 3.3(1)

TEARAR A “#” SR P EECT A D ng/ke, TR S T R R B EGERR A (Vo) AR AL EOK 100/FE iR S “-7 o
TEIEIR A 251SQG R /K YIRS PEL A 1] HE M KT NEL A JE RN 7K TS LEL A S (IR R A SEL A ™ LR Wi K1

IKARGORRA I v B SRR TR N RAR 2 . H I N A 19 T8 &R 48 0 T i AR 0 vh
TR 5 Qe MR BAT W AE AR A& 3,00 PCBs Fll OCPs /= 285 XU FOVE A b A AT 57K
PR KPR E T KA S FREEEAME IS R PR B 2R 51 23 (CCME) K T
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WEEFREE XS PR, DA 45 R W3R 634 1SQG
TN IKUTRY) o S F A8, YRR v e ik
G T B B — IR S B 2 5 K AR AR S 7= AR 3
ANATHE M PEL 271 AT B8 52 0 AP DR h s
Y P 23 LR BE 2 5 K A AR = A — 52 1
AR NEL A RN K TR v G il
WA T I KT AN 2 06 7K A Ao R e A 2 4 7=
A, TURR ) A 1 5 7K T LEL A AR RN 7K,
ZAKV K 2 R A P 1 it 5296 P51 e )
%R B ORI b i i B 05 42K P SEL
PRSI KT BRI BE R 15 e T e 2 0 A A
W= HE AR R T Gk B v T LR B )R
NS EREE Y S

R 6 nJ LN 7K AR R PRBE v] R B A A
F V541 y-HCH. DDT(total). o,p'+p.p'~
DDT. p,p'-DDE. L& %14, PCBs /~3K.
B 1SQG 1Y LEL {H 5 A ZUK ¥ A PCB(total)>p,
p'~DDE>o,p"+p,p'"-DDT>y-HCH>DDT (total)>He
pt-epoxide= PCB1260=y-HCH.Zt i1 & I, 25 J
RURE 13 A 5 RF R B AU 43.3%, 0 AT AE AR AR A [
1 R 1A DX 5, HL 32 AL P A R R T R AT X

% 6 Al W.,PCBs KT ISQG {H ifit 10 4,
HI/NT PEL{li;p,p'-DDE K- ISQG 1 PEL 4
REG3INR 5 ASFA 2 AN, A2 B3 A 8 T DX 5 U A7k
A N AT RBIX, HKT- PEL (P s 7 35 43
Hi T B RB X ;0,p'-DDT Fl p,p'-DDT &k & ik
ISQG fifr 4 /AN 81k PEL /Ay 2 AN fE
ZBIX;-HCH #il PEL g7 2 N0 AifE Rl
[X;DDT(total)#8id LEL A7 2 AN fifE R AKX
Ky 20° A1 22" A H B AR SEL i, Ui W
DDT(total) LA 51 LA I 2 AN fA7 i /N A5 KRS
] REPE; LSRR T ISQG s 1 AN 07
T 8" AL, /N T PEL, B IFR A LA AT e S
WA INE A T Aroclor1260 #ERL LEL 4
fr 1 ASAET 28" B FAE /N T SEL B AT it Al
BUNEA .

Aroclor % Z& 1) PCBs,PCBs & & & ND~
50.95pg/kg, I A (21.81£17.32)ug/kg. K Hi & 5
KM Aroclor1260 F1 Aroclor1254,f &4y Hid K
1124 Aroclor1254.

3.2 WX 20 Fl OCPs I AN [ R (RS L,
HHE S OCPs SE(2.19~25.24)ng/kg, H1E
(6.28+4.67)ng/kg o th F b K4 4 # HCH 744
14.0CPs )i 5t 3 £ KA p,p'-DDE.F L IX
HCH #1 DDT > T T AR ML 4.

3.3 WX yHCH. DDT(total). op+p,p'~
DDT. p,p'-DDE. L#EIEMH). PCBs 1] Eits
J— 7 AR S R 9 Je i 13 AN AHLER RS
A K SPAN .
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