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Distribution and risk assessment of organochlorine pesticides in surf
Chen wei Song Qi Liu Meng EllisBurnetJdulia™~ Qi Shihu

(Schooal of Environment, China University of Geosciences (Wuhan), Key Laboratory of Biogeology and Environmental Geology, M

Abstract: [ ;the content of 22 organic chlorine pesticides (OCPs) in 9 surface sediment samplesin the Peacock

River in Xinjiang were analyzed. The main OCPs content was: 666> isodildrin aldehyde v18} DDT>Aldinidine>endi
an sulfidel] >isodinidine>chlorodine. Studies have shown that recently 2HCH has been imported into the Peacock
River, and its most likely source is Bosten Lake Recharge or agricultural return water near the Peacock River. Analy
sis of composition characteristics of DDT shows that DDTs mainly originate from the decomposition of applied pest
icides in aerobic environment soil, producing major products such as DDE. Risk evaluation shows that the risk of po
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" Organochlorine pesticides such as DDTs and hexa-hexa-hexa (HCH s) are till in large quantitiesin the
environment due to their durability, accumulation and biotoxicity, which poses potential harm to the ecologic

d en\fllg%w Ena%gr%ﬁt&r& the organic chlorine pesticides in the surface sediments of the Peacock River Basin in Xinjiang

1 “samplescollection and analysis

= From July to August 2006, the surface sediments at different locations were sampled on the site along the Pea
cock River (Bosten Laketo Yuli section). A total of 9 sediment sampling points were set up: 1. Old canals; 2 and 3
. New canals; 4 . Bosten Lake; 5. Tiemenguan; 6 and 7. Puhui; 8 and 9. Y uli. Samples are collected and transported
back to the laboratory as soon as possible, and sealed and kept at -200] without light.

= Accurately weigh 15g frozen and dried sediment sample, mix anhydrous sodium sulfate evenly, extract i
t with DCM in Soxhlet extractor for 24 hours, add finely divided copper sheets to desulfurize the extract. The
organic separation solution of all samplesis rotated Concentrate the evaporator to 5m |. Then, a chromatograp
hy column of alumina/silicagel (volumeratio is 1/2) was purified and separated, and the alkane was washed
out with pure n-hexane, and then DCM/n-hexane (volumeratio is 2/ 3) The mixtureisrinsed. The leachateis
rotary evaporated again, the solvent is replaced and concentrated to 015 mL, transfer to a2 mL cell flask, blo
w th%‘é&@ﬁ@i‘ﬁ@%@\@&’aﬂﬁaﬁﬂ itheeIeht] edH aleratt H@ Biﬁaﬂ%mﬁiﬁéﬁb&ti %@'WQH@@E@W&@%&@
Ay#Rfles (2000  §m 1Y) were prepared in concentrations of 200, 150, 100, 50, 20 and 10  §-kg *, respective

ly *%@E&ﬁ?‘ b%g c r(')%%gslr% qenaﬂ%éBSBt%%‘é %%Hwﬁ%@b detector). The columnisan HP25 ¢
apillary column (3010m  0132mm 0125 fh). Theinlet temperatureis 2900 , no Split injection. The carrier ga
sis high-purity nitrogen with aflow rate of 211 mI-min !, Warmi ng procedure: Theinitia temperatureis 10007 , k
eep 1 min, and the temperature is increased to 2000 -minat 40 -min ' ', 20 ‘min ' The temperature is increase
d to 23001 , and then the temperatureisincreased to 28000 at 800 -min ', and the temperature of the sampler is 300

O forpangimbl & Bpyess any etamey ke sthject to three-level quality assurance and quality control, and the g
uality of the sample pretreatment is controlled by the recovery index compound (2, 4, 5, 62 tetrachloromethyl
ene+ decachlorobiphenyl) and blank samples. , the recovery rateis 74% -101%.

Concentration characteristics of organochlorine pesticidesin2  “sediments

= Among the 9 surface sediment samples, 22 organic chlorine pesticides were detected except o and p2DDT. The
concentration range and detection rate of the main organic chlorine pesticides are shown in Table 1. The main OCPs
in the sediment The order of content is; 666>isodilin a dehyde>DDT>Adlinidin>endianl|>isodilin>chlorodilin. Tota
| organochlorine pesticide (OCPs) concentration variation range is 1136ng-g - —24160 ng-g . Among the nine sam
pling points, OCPs in sampling point No. 6 have the highest concentration, followed by sampling point No. 3 and sa
mpling point No. 8 , the concentration of OCPs at other sampling pointsis lower, all of which are lessthan 3ng-g .
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1 ( . nggh
Table 1 Concentrations of main OCPs in surface ssdimentsof the Peacock River (DW, ng: g'l)
o -HCH B HcH Y -HCH 3-HCH o pDDT
0.19 0.11 1.00 0.08 0.26 0
ND—O. 37 ND—O0. 48 ND—4. 98 ND—O. 13 ND—O0. 99 ND
1% 88. 89 88. 89 88. 89 88. 89 77.78 0.00
p, pDDT p, p-DDE p, p-DDD TC CcC
0.37 0.35 0.08 0.02 0.26 0.54
ND—1. 44 0.06—0. 79 ND—O. 37 ND—O0. 08 ND—1.54 ND—4. 83
1% 66. 67 100. 00 55. 56 33.33 88. 89 11.11
OCPs
0. 06 0.29 0.01 0.37 1.42 5.91
ND—O. 14 ND—1. 55 ND—O. 05 ND—1. 47 0.07—8.82 1. 36—24. 60
1% 77.78 44.44 22.22 66. 67 100. 00 100. 00
: ND
3 HCHs
HCHs 3 -HCH >0 -HCH >0 -HCH >y -HCH. Y HCH
0.13—6.58ng- g *, 1.44ng g ,
, . HCHs
1 1 , @ -HCH, B-HCH d&-HCH )
Y -HCH . , Yy -HCH
. B-HCH , .
HCHs O -HCH ( 65%—70%), B-HCH ( 5%—6%),Y-HCH ( 13%)
O0-HCH( 6%) . a-HCH Yy -HCH © -HCH Y -HCH) HCHs
: HCHs , o -HCH ¥ -HCH 3—7
HCH's ", .Y -HCH oa-HCH
HCHs , HCHs , 'Y -HCH a -HCH. ,
HCHs , a-HCH¥Y -HCH 7, Yy -HCH ( )
a-HCH ¥ -HCH 3

4 5 6 7 8 9
KB

1 HCHs ( )
Fig.- 1 Distribution of four HCH isomers in sediments
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Tablel Concentrations of major organic chlorine pesticides in the surface sediments of Peacock River (dry weight
Tablel Concentrations of main OCPsin surface sediments of the Peacock R iver (DW , ng-g' ')

Bo& CH +ICH -HCH -ACH o, p-DDT
( 0.19 0.11 1.00 0.08 0.26 0
ND @37 ND @.48 ND 4.98 ND @13 ND @99 ND
q % 88. 89 88. 89 88. 89 88. 89 77.78 0.00
p, pDDT p, p-DDE p, p-DDD TC CcC f4
0.37 0.35 0.08 0.02 0.26 0.54
S ND 144 0.06 0.79 ND @37 ND @.08 ND 154 ND 4.83
q% 66. 67 100. 00 55. 56 33.33 88.89 11.11
f4 s T4 ; ; s f4 OCPs
0. 06 0.29 0.01 0.37 1.42 5.91
S ND @14 ND 1.55 ND @05 ND 1.47 0.07 882 1.36 14.60
q% 77.78 44. 44 22.22 66. 67 100. 00 100. 00

Note: ND is not detected.

Composition characteristics of HCHsin3 “sediments

~ The concentration of HCH s composition in the sediments of Peacock River in Xinjiangis &HCH > ¢
HCH > #HCH> 2HCH. Therangeof changesin HCH concentration is 0113—6158ng-g *, and the aver

age concentration is 1144ng-g *. The peak of its concentration mainly occurs in agricultural areas, such as Puh
ui Farm and Y uli County, and the concentrations in other places are relatively low. This concentration trend is

consistent with agricultural activities in the region. The four different types of HCH s The concentration range

of the structural changes are shown in Figure 1. As can be seen from Figure 1, the concentrationsof  2HCH,
@HCH and @HCH are basically the same as those of the sampling points, while thetrend of 2HCH issi

mllarto otherT ethl%eeslrsomer%afhegdé i‘&en%ca% 3 i) rzat thesotrs{é:f i/éﬁﬁé’ as chan ﬁ%?oﬁr%@ﬁ?s

%@aﬁ% % (accounting for 5% -6%), HCH accounting
/ J tF‘nCH (accountmg r15% %) &HCH (accounting for 5% -6%), 2HCH (accounting

for 15% -70%), &HCH (accounting for 5% -6%), 2HCH (accounting for 15% -6%), 2HCH (accountin

HCH ratio is genenall

g for 15%-10%), and €HCH (accounting for 15% -10%), and #HCH (accounting for 15% -10%), &HC
H (accounting for 15% -10%), &HCH (accounting for 15% -10%), and &HCH (accounting for 15% -10%
&HCH (accounting for 15% -10%), &HCH (accounting for 15% -10%), &HCH (accounting for 15% -
10%), &HCH (accounting for 15% -10%), &HCH (accounting for 15% -10%), &HCH (accounting for 1
5% -10%), & 6%) of four components. The concentratlé)n raioof #HCHand 2HCH( #HCH/ 2HC
H) can be used to fhtlica ethe gource chg 2 teristics of HCH s. In HCH s of industrial sources, 2HCH/ 2

bénsen 3 and 7 7dt is greater tha gr fesS than this ra, it means that the depositio

n environment 6f HCH s has changed inZ near future ¥, § 2HCH isin the environmen
:" NYH s enters the environment,

,\\\\

Io BHCH. Therefore, wh
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Figure 1 The content distribution characteristics of the four isomers of HCH s (O concentration trend line)

Figll D istribution of four HCH isomersin sediments
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"~ From Figure 2, we can see that except for sampling points No. 2 (unable to calculate) and No. 6, the ratios of

Less than 115 (average valueis 1133, R = 01037) indi 4
cates that the environment has changed. This may be be
cause the sedimentary environment has changed or the
useof new 2HCH (Lindan). The most likely sourceis
Supplies from Lake Bosten or agricultural return water
near the Peacock River.

Constituent characteristicsof DD Tsin4 “sediments =

> p p2DDT and its biological catabolic productsp, p' 123 4 5 6 7 8 9

2DDE and p, p'2DDD were detected in the Peacock Rive R

r su‘rface sediments, whlle o, p2 DDT' was not detect'ed. Figure 2 Theratioof #HCH/ 2HCH inss
o} p2DDT ) the detection rates of (O] 2DDE and (O] 2D edimentsFigl2 Ratioof #HCH/ 2HCH
DD are 66167%, 100% and 55156%, respectively. Ther in sediments

ange of changeof DDT concentration is 0110ng-g *

—1fMedial source DDTs are mainly composed of p, p2DDT (80% -85%) and o, p2DDT (15% -20%). p, p
2DDT can be converted to p, p under aerobic conditions. '2DDE, which can be converted to p, p'2DDD under
anaerobic conditions. Therefore, if there is a continuous DDT input, the relative content of DDT will be maint
ained at a higher level, and if thereis no new DDT input, the The content will continue to decrease, and the ¢
ontent of the corresponding degradation products will continue to increase. The relative concentrations of p, p'
2DDT and its biological metabolitesp, p2DDE and p, p2DDD can be used to evaluate possible sources of co
ntamination. From Figure 3, it can be seen that the DDTSs pesticides in the Peacock River sediments are mainl

VPO REAG B PR SOMH 2% P58 S DISE SHR GBI ABEoBPS Bt  the de
gree of degradation of DDT, the input situation and the redox conditions during the degradation process. Figure 4 sh
ows that except for sampling points No. 2, No. 3 and No. 7, theratio of (DDE+DDD )/ DDT isgreater than 015.
When (DDE +DDD )/  in the sediment When DDT is greater than 015, the DDTs pollutants in the sediment mai
nly come from agricultural weathered soil, and there is no new pollution source input recently. Except for the No. 9
sampling point, the DDD/DDE of each collection point isless than 1, which further verifies that the decomposition
environment of the study areais Aerobic environment.

3
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Figure 3 The content of each isomer of DDTsint Figure_4DD/DDE_ and (DDE +DDD)/ DDT ratiosin sedim
EF rBB'?tsE' D]ﬁerc% a%eBBP%'s:lso entsFigl4 Ratio of DDD /DDE and (DDE +DDD)/ DD
dediments T in sediments

5 “Assessment of the Current Situation of Environmental Risks and Pollution

~ At present, there are two widely used risk assessment standards: Ingersoll risk assessment standards and t
he risk assessment standards for chemical sedimentsin Florida marine and estuary sedimentsin the United St
ates. Basic principles of Ingersoll risk assessment standards: Generally speaking, when the residual degree of
organic pollutantsis less than the risk The evaluation limit is lower than 25% (ERL, biological effect probabil
ity < 10%), and the toxicity risk is less than 25%. When there is a higher than the risk assessment limit (ERM,
bi ol dgiosn dFabbe Brabasittfos BEvepnEentoRiicin abesofr BT tag iEevkliH that are higher than the ERL valu
e and lower than the ERM value, the rest are lower than the ERL value. Among them, the proportion of the co
ncentrations of DDT is higher than the ERL value and lower than the ERM valueis 1111%, the proportion of
the concentration of isodilin is higher than the ERL value and lower than the ERM value is 44144%. Thisindi
cates that the organic chlorine pesticide in the surface sediments of the Peacock River has alow toxicity risk t
© water organisms and livestock. However, due to peacock The river water isin aflowing state, and the organ
ic chlorine pesticides in the ‘sediments may enter' the water body and cause eertain pollution and risks.

e
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2
Table2 Risk assessnent of ssdiment fom the Peacock River

ERL ERM 1%
(ng- g (ng ") (ng- g ") <ERL ERL —ERM > ERM
DDT 1.0 7.0 —1.44 88.89 11. 11 0
DDD 2.0 15.0 —0.37 100 0 0
DDE 2.0 20.0 0.06—0. 79 100 0 0
S DDT 1.58 46.1 0.10—1.54 100 0 0
0.02 45 —1.55 55. 56 44. 44 0
, 22 , o, pDDT
. OCPs : > > > > > >
OCPs . HCHs ,
Yy -HCH , . DDTs ,
DDT , DDE , DDT ERL
ERM , ERL
[1] ) ) , . , 2001, (2) 38—40

[2] Wilfred E P, JossphL D, FrancesD et al., Occurrence and A ccumulation of Pesticides and Organic Contaminants in River Sediment,
W ater and Clean Tissues fram San Joaquin River and Tributaries, Califomia Envirormental Toxicology and Chemistry, 1996, 15 (2)
172—180

[ 3] Ingersll C G, Haverland PS, Brunon EL etal , Calculation and Evaluation of Sediment Effect Concentrations for the Amphipod Chi-
ronamus Riparius Journal of Great Lakes Research, 1996, 22 602—623

DISTRIBUTION AND RISK ASSESSM ENT OF ORGANOCHLORINE
PESTICIDES IN SURFACE SED M ENT FROM THE PEACOCK
RIVER IN XINJIANG, CHINA

CHEN Wei ONG Qi LU Meng EllisB urnet Julia Q1 Shi-hua
(Key L aboratory of B iogeology and Envirormental Geology of MOE, School of Envirormental Studies,
China University of Geosciences, Wuhan, 430074, China)

ABSTRACT
Nine ssdiment samples collected fram the Peacock River in Xinjiang, were analyzed for twenty-two
pesticides Themean concentration order of themajor OCPswas } HCH > Endrin aldehyde >3 DD T >A Idrin
>Endoulfan > Endrin > 5 chlordane (TC + CC) . The ratio ofa -HCH ¥ -HCH <howed new input of
Yy -HCH (lindane) to the Peacock River. The most possible source was the water floving from Bosten L ake
and/or the agricultural tailing water that was returned directly into the Peacock River. The compositive
characteristics of DD Ts indicated that the DDT campounds in sediments might be derived fram DD T-treated
aged and weathered agricultural sils The degradation condition for DD T was aerobic, and the main byproduct
wasDDE. The rik asessnent for ame OCPs by effects range-lov and effects range-median shoved that the
risk was very low. All the concentrations of evaluated OCPswere belov the ERM guideline values
Keywords organocholorine pesticides, sdiment, risk asessnent, Peacock River
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Table2 “Ecological risk assessment of organic chlorine pesticides in peacock river sediments
Table2 Risk assessment of sediment form the Peacock R iver

ERL ERM . ui S 1 1%

(ng g'") (ng g (ng g'") <ERL ERL ERV > ERV
DDT 1.0 7.0 _ 144 88. 89 11. 11 0
DDD 2.0 15.0 o 0.37 100 0 0
DDE 2.0 20.0 0.06 @ 79 100 0 0
DDT 1.58 46.1 0.10 1.54 100 0 0
s f4 0.02 45 _ i.55 55. 56 44. 44 0

~ To sum up, all 22 kinds of organic chlorine pesticides detected in the surface sediments of the Peacock R
iver in Xinjiang were detected except o, p2DDT. The main OCPs concentration was. 6666> Dicycline aldehy
de>DDT>Aldinol>endianisulfan] >isodinol>chlorodanda. The main source of OCPs is the common result of
agricultural and human activities. The composition of HCH s It shows that in recent period, the Peacock River
hasinput of 2HCH, and its main source may be the reflow water of agricultura irrigation or the replenishm
ent of Bosten Lake water. The composition of DDTs shows that the main source of DDT is agricultural weath
ered soil, and the main decomposition products are DDE. In addition, except for the content of DDT and isodil
in that is higher than the ERL value and lower than the ERM value, the rest are lower than the ERL value. Thi

s shows that the residua organic chlorine pesticides in the Peacock River Basin have little risk of toxicity to or
ganisms. See ‘exam lext contribution
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China University of Geosciences, Wuhan, 430074, China)

ABSTRACT

~ N ine sediment samp les collected from the Peacock R iver in Xinjiang, were analyzed for twenty2t pesticides
1 The mean concentration order of the mgjor OCPswas HCH > Endrin aldehyde> DDT >Aldrin > Endosulfan
O >Endrin>  chlordane (TC+ CC) 1 Theratioof #HCH/ 2HCH showed new input of 2HCH ( lindane
) to the Peacock R iverl The most possible source was the water flow ing from Bosten Lake and /or the agricultural
tailing water that was returned directly into the Peacock River iverl The composite characteristics of DDTs indicate
d that the DDT compounds in sediments m ight be derived from DDT 2treated aged and weathered agricultural soils
1 The degradation condition for DDT was aerobic, and the main byp rodent was DDE1 The risk assessment for som
e OCPs by effects range2low and effects range2median showed that the risk was very low1 A Il the concentrations o
f evaluated OCPs were below the ERM guideline valuesl

~

Keywords: organocholorine pesticides, sediment, risk assessmentm ent, Peacock R iver.



