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Residues and spatial distribution of OCPs in the sediments of Gan River Basin
LIU Xiaozhen"* " ,ZHAO Ci'? ,LIANG Yu’,ZHOU Lifeng’, ZHAO Xin>, HONG Guiping’

1 Key Laboratory of Poyang Lake Environmental and Resource Utilization ,Ministry of Education, Nanchang University , Nanchang 330029 , China

2 School of Environmental & Chemical Engineering, Nanchang Hangkong University , Nanchang 330063 , China

Abstract: Gan River basin area accounts for half the total area of Jiangxi province. As the biggest river, Gan River is the
main source of drinking water for the residents in Jiangxi Province. A mass of Organochlorine pesticides (OCPs) , which
are persistent, toxicity ,and easy to accumulated in biological bodys, were applied in the Gan River basin in the past. These
OCPs were so persistent and can stay in the environment for a long time. The OCPs have entered into Gan River, caused a
serious threat to health of environment and humans. Therefore it is neccessary to investigate residues of OCPs in the
sediments of Gan River.

Sediment samples were collected from 32 sampling sites from Gan River Basin. The samples were pretreated by Soxhlet
Extraction and determined by Gas Chromatography ( GC) with electron capture detector (ECD). The spatial distribution of
concentrations for 8§ OCPs were analyzed based on multivariate statistics and ArcGIS 9. 3. By means of ordinary Kriging
interpolation , spatial distribution of OCPs residual quantity was studied.

The results indicated that detection rate was 100% in 7 OCPs except B-HCH. The concentrations of DDTs were
7.15—13.29 g/ kg, the average value of which was 10.40ug/kg among them presenting mainly as p,p’-DDT isomer. The
concentrations of HCHs were 1. 63—20. 88 pg/kg (average value, 8. 24pg/kg ) presenting mainly as B-HCH isomer.
Sources of HCHs and DDTs contamination were from the early stage residues in the environment,along with the recent input
of HCHs and DDTs components. Based on their component residues concentrations , the sequence was p,p’-DDT>B-HCH>
o,p’-DDT>y-HCH>a-HCH>p, p’-DDD>p, p’-DDE >8-HCH. Sources of HCHs and DDTs contamination were from the

EETB M S K8 25 5 80 I8 A 205 3 8 8 S0 8 = T R S4B R I H (205002 ) ; VL VE 44 B4 T % B 5 H (2009AE00600,
2009BNB06100)
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early stage residues in the environment,along with the recent input of HCHs and DDTs components. And there was a great
difference in spatial distribution of OCPs residues, the HCHs distribution district of higher concentration was located in the
middle and lower reaches of Gan River, however the DDTs distribution district of higher concentration was located in the
upper and middle reaches of Gan River. XHCHs in an east-west direction was a slight U distribution, in the north and south
direction from south to north in a linear increase trend, but change range was not too much. p,p '-DDE in an east-west
direction & north and south direction were in a slight U distribution. o,p '-DDT in an east-west direction & north and south
direction were in parabolic trend. p,p '-DDD, p,p '-DDT and XDDTs in the distribution of an east-west direction was
degressive tendency from west to east. In the distribution of north and south direction by the north to the south was linear

increase trend.

Key Words: Gan River Basin; sediments; organochlorine pesticides ;residues; spatial distribution

AHLEARZY (OCPs) J& FHERE AL 5 Yo, oA e R A 5 A RN RE; R A kA
P, BERSE KRB K I B 3R FDORL, W RS A ™ e 3 A WLk 5 e i o i T A SR 3R 5
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FET H WAL 25 (8] b REAT BEHLE XA Z5 A 1 | s as IR AH G R R Mk 1) (1 SRR G g B2 B
12 MR FH B e O A A T AR, M 0 T2 D R S A WL AR 2 1 IR U HP AR B 4 A T o A
7 ] A A LRI

VTR A S VTP A A — 2 RISV RAR K B B BRI . R TRV i ek ) i b X 3 28 K it
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1 #R5FHE
1.1 R
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1.3 HEAETAL I K 53 by
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T S RO NG TR EE 320 °C 5 AN SR A A
Mrad A2 SR A I 7 2%, BRI ON 225 °C 8RR R4l N,
(99.999% ) , Wi HE 1. 49 mL/min (K JE 15psi, 18 ¥ 77
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BB 2R AT e, R FH A Mok e T AR RN 22 sSAR AR O 1T £k
HEFTRE HE AT o
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BEA ATt B A DT T PR R R T 4 ] QA
QC) BEAN W% . vk as A INbRas L AR EATRE, ARSE
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WIS TS 3 A R AE 2 8086 5 5 Hi e 143 A R
ArcGIS9. 3 BAF I HLGE A3 ki e | % FH Kriging 7 (8 125 1 A 24 5% B8 i 23 ) 43 A6 8]
2 HRESW
2.1 JRIRHAPLEALL R0 ER R RE

32 NSRRI R L IR T WLSEAR 2 K60 D B T ELAH G E AAT , A 4R A 1 | BRI O A SRAE AR
i B SR ELAE RE VR R A A (ILZE 1) BTSSR B A 8 FhAT HILAAR 24P, B B-HCH A 431 5
FE T 7 R PLEAR 25K 12 100% , Hod DL DDTs 7 & f f , SDDTs ¥ {E 3k 10. 40 pg/ke,
DDTs SAAR S p,p'-DDT M5 & (8K 7. 17 pe/ke, Tl SHCHs (9 EHME K 8. 24 ne/kg B /N T
SDDTs “F¥MH, #4153 HAR 8 R HEP K p,p/-DDT>B-HCH>o0, p’-DDT>y-HCH>a-HCH>p, p’-DDD
>p,p’-DDE>8-HCH,

F 1 BRABITIRBEIE  HCHs B S REYE M 1. 63—20. 88 pg/kg, 1 e /040 8. 24 we/kg, B TKIT
MR 32107 (0.73 pe/kg) ZEGT (0. 13 wg/kg) iKY HCHs P34 4385, e e /N F AW (0. 25—374. 92
ne/kg) IGUE HCHs HY-F-3 it 4348, DDTs S & 5yl Ry 7. 15—13.29 pe/ke, P FTH 7342 10. 40 pg/kg, 5
T 74 Katonga River'™ (0. 64 pg/kg) . KIT F "™ (8. 10 wg/kg) FEJE H DDTs By & &t K T 5F [ Masan
Bay'"/(13.6 wg/kg) R (19.05 pg/kg) IEJEH DDTs &,

RZMF5EH o-HCH/y-HCH FLAEAE Jy FRAE 48 50Ok FIWr HCHs MR IR, — M0 &, MK IR MR o-
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Fig.1 Position of sampling spots of sediment in Gan River
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Ty HCHs , 6 T B2t H K BR B E T . ABIF5E o-HCH/y-HCH H AN T 4, 56013 T 37 B 2
o-HCH 343 BE MR AR B4 T AR PH A

F1 JKikRH OCPs MRS I/ (pe/ke)

Table 1 Descriptive statistics of OCPs in sediments

Geit i N A i Ty Uitos b 2 R %
Statistic Minimum Maximum Mean Median Standard Deviation (%
a-HCH 0.06 5.53 1.00 0.57 1.25 125.33
B-HCH 0.19 9.98 3.94 3.84 2.77 69.55
v-HCH 0.54 8.00 2.74 2.32 1.85 67.36
8-HCH 0.04 2.01 0.56 0.51 0.38 69.30
SHCHs 1.63 20. 88 8.24 8.85 4.44 53.92
p,p'-DDE 0.27 3.32 0.75 0.53 0.56 74.64
p,p’-DDD 0.37 2.24 0.80 0.71 0.39 49.06
o,p’-DDT 1.58 4.38 3.35 3.50 0.63 18.66
p,p’-DDT 3.65 7.17 5.50 5.65 0.72 13.13
3DDTs 7.15 13.29 10.40 10.48 1.36 13.10

SHCHs J94 5H& 2 F1 ; SDDTs Jy k4K DDT K H B4 Wil =4 2 Fil

DDD/DDE F1( DDD+DDE ) /DDTs &% k7 i DDTs 4% 25 (A R4 PR B FIRE f R B 3R TR B A A 5T
[ DDTs AR Z5MHIA S ASBFSE o & IR VT IR AR 5 5 DDD/DDE K30k T 1, B e 8T R i
PRAAHEREA# ™) DDD (4l 2400, 528 % A2 IR AR N Bl /D BORAE RUR A2 47 R N B A% . (DDD+DDE )/
DDTs<0. 5, i B #R VLI DDTs 1) 7 it G A At R — A58 = 17K, DDTs 28R 2550 AN 8 4, W R SR A
—E BT IAMIE DDTs BY% A X AT B85 3 AR VA TTARY B & S A G,
2.2 JRIEHHEPLEARZZS [E 5 Hi
2.2.1 IEBS AR

AR BT 0 114 66 0 Hh A LS 2585008, R T SPSS11. 5 VRS E 4345 5 1 LA KN T B 1 3947 1 2543 A 1k
K, T ai R s OCPs B AGEME /0 A iR T B-HCH . XHCHs p,p’-DDT 2DDTs & IEZ 701 (P>0.05)
S, HE R «-HCH y-HCH \3-HCH .p,p’-DDD .p,p’-DDE .0, p’-DDT £ {75504 (P<0. 05 ) , HJ5 R7E FAE
st FPAFAE /D B o 5 R VR A A (SR ) | 3 v A 5 3 B8 T 0l R A e A 1) v B D B | 5 2 X B
17788 AT S IES  XTAIRM EZS 534 B EUE A Minitabl5 #F 17 Box-Cox FEAR | 2 5 F-XT 48
AR AT IE A A 36, W AR B 5 (1) B8 VA3 B oA B R (&L 2) Bl LU 3], 2853 Box-Cox A8 4, Xf
FiAs AR B AT IR S0 A PR RS 36 R Shapiro-Wilk AS 5025 SARST A& IR 400 , A LA 25 & B 40 1 B
D7 BRI T RIS IE A /0 A 26 . Box-Cox T A8 48 i Ty b o 25005 46 Il IE 25 20 A T4 55 17 58 (A2
2.2.2 ARG EES T

23 [A] 43 A7 R S AEN, — e 53 2 (T A AR ) o et ( XAl AR B — g Oy o) 2 i s 3 sl 0 ) | —Bir
(RS AR i — 8 7 T S AR )\ BB B (XA v — s 1) = 2Rk ) T

Pl 3 2RV LUK H OCPs MR R E R, B X #i3R IER D7), Y R EdL i 1), Z iR
5 R SO E (B KN s XY I AT 18T A R R R B — 25 SR A A D RN T A (R 2 TR, B, 22 S 35
7 i 2 2R ARV 1) 4 R 14 AR AR A 50, A e AR T Y 2 3 e b 1) 4 R e A s AR AR 1k
T

MIE 3 T LLUF H a-HCH F B-HCH RN AT , A AR VG 0] SR T4 U 28wk 1) 24 m 2 40 4
LRAN A 5 y-HCH FEBA AR 1) V6 A P g () 2 O B A9 U B8 00 A 5 S-HCH 76 45 VG [ S I 4k A oA, g AL
fi) b ) g S s IRk . SHCHs 7545 75 i) S WS B i U 8004, Ra Ay 1o B i b S 2R P B ik 34, (B 38 b
JERK ., p,p'-DDE 764 PG [ ARG AL ) X S WG U B9340 50, p’-DDT FEA PG ARG L 7 1) 34 2 44 26 AL i
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B2 Z3THRENFESS

Fig. 2 Frequency distribution histogram after transformation
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2.2.3 PR RECISEILA

h T AT RG2S [ AR S A3 B B AT Kriging R (EL, #2408 AN [R] 45 (8] 47 & LI OCPs 5% 88 & 19 7 B
Bl , A FHH G335 bRl Oy 2208 y (h) 55 A5 1) S M REa S50 07, 753 2098 X ) OCPs 5% B4 & 12
7 2 PRI A

FIH ArcGIS9. 3 A4 LA: 5 22 sREUAT Kriging i B B A T B AT LI BEEAT B LM SCEA S5 # M1 25
PR AR (8] L AR T SY . TR Je i 5 b iy A SR ARG BOIRABE AR 48 B g S A A8

32 2 iR AR R R A AR R 3 0 R O 2 AR T 1) LR B SRR AR BIEE . 45 ) Sk oA K
AR S R LT A A ()R S T 25 1K) OCPs #5454 1) S, s S s P 8-HCH 1)
Sl LR . IS PER R A BT , B E (Cy) 5B (Cy+C) ZHUHR BRI, s AR A [H]
B AR S AR, AT DA S I 2R 0 48 0 25 [ AE DG PR AR BE 20 I (EOR SRS AE AR (] 1) 28 S5 T 2245 02 vl B AL IR 3575
I, A Co/ (Co+C)<25% Ut R G AE it BAT SR ZU A 28 A AH OG5 2 25% <Co/ (Cy+C) <75% , VW R BL A8
B HEA PRI 2 €,/ (C,+C) >T5% Ut RS A B oS [ MG PEAR 55 . % 2 B/R o-HCH y-HCH |
8-HCH .p,p’-DDE p,p’-DDD F1 2DDTs 243 B A s ZU R 25 (A AR OV, U B 3R OCPs 2H 73 1Y 25 [A] 55 o M = 2L
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Fig. 3 Trend analysis of OCPs residue in sediments

X WFRRIEARTT ), Y R AT 1), 7 fh3em 48 R sl P E (A9 /)

P, FUH 23 1] S P B ML IR 2 A A ) 48 4 3 W)/ F ARG 25 58, B Y AE 7 FTANEE T 7 (AR i Bt IE 456 )
RV 45 5 ; B-HCH F1 SHCHs A %3 [a] A PR 55

R2 KiEH OCPs +¥ HEREIBILEB R HIBXSH

Table 2 Theoretic model and parameters of semevariance of OCPs in sediments

win SERR s e SR et G, c %ﬁf Yo (/A 1K
Variable n/nodel Major range ~ Minor range Anisotropic ratio Nugget Partial sill Sill Cy/(Cy+C)
a-HCH 0 0.276 0.271 1.018 0.049 1.599 1.648 0.029
B-HCH B 3.401 0.523 6.502 7.351 0.290 7.641 0.962
v-HCH i 0.179 0.039 4.590 0.003 3.084 3.087 0.001
3-HCH R 3.408 0.523 6.516 0.027 0.141 0.168 0.161
SHCHs BRIE 3.408 1.510 2.257 16.786 4.389 21.175 0.793
p,p'-DDE =3 0.214 0.033 6.485 0.0002 0.273 0.2732 0.001
p,p’-DDD i 7 0.310 0.048 6.458 0.010 0.156 0.166 0. 060
o,p'-DDT 59/ 3.408 1.389 2.453 0.154 0.327 0.481 0.320
p,p'-DDT e 7 3.408 1.008 3.380 0.347 0.267 0.614 0.565
SDDTs =20 0.186 0.057 3.263 0.289 1.226 1.515 0.191

2.2.4  ZE[ESAREIE

Kl 4 FE S 23 oA B o ke OCPs S A AR KES . o-HCH S KT 3. 19 ng/kg MY Xk 2
SYARAEBTLIIE T U 5 B-HCH 3 f 48 i 1) DX e i % 5 y-HCH 7 488 i 1 XS 7E B Ui A T 35 8-HCH 7%
HRT0.79 pg/kg B X FE ARSI 0T Tl ;p,p’-DDE &8 KT 1.65 wg/kg WY X HIFE R b
T 0 43l DRI T I (438 40 HL X 5 p, p/-DDD 1935 A3 70 A N385 50, p’-DDT B 555 8 1) X el A
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0.06—0.50
0.50 5

0.19—0.64
0.64—1.80
1.80—4.40
4.40—8.59
8.59—9.98

0.04—0.47

1.15 0.4

R-HCH

0.27—0.51
0.51—0.61
0.61—0.77
0.77—1.02

1.02—3.32

0.37—0.61
0.61—0.72
0.72—0.89
0.89—1.15
1.15—2.24

3.65—5.03
5.0 5.38

g 8 5.62—5.77
3.68—4.38 5.77—17.17

p, p’-DDT

p, p-DDE p, p-DDD o, p-DDT

B4 BIREKEF OCPs ABE=ZE5%H
Fig.4 Spatial distribution of OCPs in the sediments from Gan River

TS R p, p/-DDT = 48 v 14 DX 8 78 3t 3k 1) 1 00
& 5 SRy SHCHs F1 SDDTs S & 4345 &, HCHs
A B v G L IX A T A R R, DDTs i i 4 A
A2 e 1 b DX A3 b 00, TR S Y R A E b
HE5 RAGERFI ORI, DL A SR %A, anfR i
TR RV B BRI LA R sk SCR I R L
3 4ig

(1) BLRBRIE TR 8 Mg ILAAR 2y, BR B-

PR/ (ug/kg) B E i/ (ng/kg)

1.82—6.13 7.15-9.52
HCH A M3 S AR K e 7 P HLEAR LR R R 6.13—7.56 9.52—10.22
- 7.56—9.17 =10.22—10.91
100% , H:H Ll DDTs & i 5 o = 0.17—13.03 =10.91—11.47
== 13.03—20.8 -=11.47—13.29
(2) HCHs LA B-HCH 24 3, DDTs LA p, p’-DDT A
HCHs DDTs

EVRRAE 2 A W, G W75 HCHs , DDTs 37 B9 51 %
B

(3) 45 K9 43 M 2 W, «-HCH , y-HCH | 8-HCH . p, p'-
DDE .p,p’-DDD #1 X DDTs 21 4345 [A] 41 5C P AR 5%, 25 1]
S BUPE A2 R e N TE R F RS2 R FE R, o, p’-DDT

B 5 #EIFEKIREH Y HCHs 1 X DDTs % BE = H 5% &
Fig. 5 Spatial distribution of > HCHs and > DDTs in the
sediments from Gan River

HCHs, DDTs 433377 X, HCHs, 3, DDTs
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1 . p/-DIDT ELAT 16523 A, 45 5 PR B L DA 35 s ) 4 JE 1L 025 8, B-HICH i S HCHs
S ACHEAR S

(4) ZEIISMHF 1, BT BUREIR T HCHS £8E5 45 4285 U M D2 T80 T F 0, DT B 446 75
F A3 TR 0 1.
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