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新疆孔雀河表层沉积物中有机氯农药的分布及风险评价 3
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摘　要　分析了新疆孔雀河 9个表层沉积物样品中 22种有机氯农药 (OCPs)含量 , 其主要 OCPs含量的顺序

为 : 六六六 >异狄氏剂醛 >滴滴涕 >艾氏剂 >硫丹Ⅱ >异狄氏剂 >氯丹. 研究表明 , 近期有γ2HCH输入到

孔雀河 , 其最可能的来源是博斯腾湖的补给或孔雀河附近的农业回流水. 滴滴涕的组成特征分析表明 ,

DDTs主要源于施用的农药在好氧环境土壤中的分解 , 产生 DDE等主要产物. 风险评价表明 , 污染物的风

险较低 , 所有被评估的 OCPs的风险值均小于风险评价高限 ( ERM ).
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　　滴滴涕 (DDTs)和六六六 (HCH s)等有机氯农药由于其具有持久性、累积性和生物毒性等特点 , 仍

在环境中大量残留 , 对生态环境系统形成了潜在的危害.

　　本文通过野外系统采样 , 实验室测试分析 , 对新疆孔雀河流域表层沉积物中的有机氯农药进行研究.

1　样品的采集和分析

　　于 2006年 7月至 8月沿孔雀河 (博斯腾湖至尉犁段 )对不同地点的表层沉积物进行实地采样. 共

设 9个沉积物采样点 : 1. 旧水渠 ; 2和 3. 新水渠 ; 4. 博斯腾湖 ; 5. 铁门关 ; 6和 7. 普惠 ; 8和

9. 尉犁. 样品采集后尽快运回实验室 , 在 - 20℃条件下密封避光保存.

　　准确称量 15g经冷冻、干燥的沉积物样品 , 均匀混合无水硫酸钠 , 在索氏提取器中用 DCM抽提

24h, 抽提液加入细碎铜片脱硫. 将所有样品的有机分离液通过旋转蒸发仪浓缩至 5m l. 然后过氧化

铝 /硅胶 (体积比为 1 /2)的层析柱 , 进行净化分离 , 用纯正己烷冲洗出烷烃 , 再用 DCM /正己烷 (体积

比为 2 /3)的混合液淋洗. 淋洗液再次旋转蒸发 , 溶剂置换浓缩至 015m l, 转移至 2m l细胞瓶 , 用柔和

的高纯氮气将浓缩液吹至 012m l, 加入 4μl五氯硝基苯 ( PCNB ) , 进行分析.

　　根据美国 EPA检测有机氯农药的标准方法 , 标样 ( 2000μg·m l
- 1 )配成浓度分别为 200, 150,

100, 50, 20和 10μg·kg
- 1

, 内标法 (五氯硝基苯 )定量.

　　GC2ECD气相色谱仪 (Agilent公司 , HP26890型配 63
N i2ECD检测器 ). 色谱柱为 HP25毛细管柱

(3010m ×0132mm ×0125μm ). 进样口温度 290℃, 无分流进样. 载气为高纯氮气 , 流速为 211

m l·m in
- 1

. 升温程序 : 初始温度 100℃, 保持 1m in, 以 4℃·m in
- 1升温至 200℃·m in

- 1
, 2℃·m in

- 1

升温至 230℃, 再以 8℃·m in
- 1升温至 280℃, 保持 15m in1检样器温度 300℃. 进样量为 2μl.

　　样品分析测试均实行三级质量保证和质量控制 , 用回收率指标化合物 (2, 4, 5, 62四氯间二甲苯 +十

氯联苯 )和空白样品控制样品预处理过程中的质量 , 回收率为 74%—101%.

2　沉积物中有机氯农药的浓度特征

　　在 9个表层沉积物样品中 , 22种有机氯农药除 o, p’2DDT外均有检出. 主要有机氯农药的浓度范围及

检出率见表 1. 沉积物中主要 OCPs含量大小的顺序为 : 六六六 >异狄氏剂醛 >滴滴涕 >艾氏剂 >硫丹Ⅱ

>异狄氏剂 >氯丹. 总有机氯农药 (OCPs)的浓度变化范围为 1136ng·g- 1—24160 ng·g- 1. 在九个采样

点中 , 6号采样点 OCPs的浓度最高 , 其次是 3号采样点和 8号采样点 , 其它采样点 OCPs的浓度较低 ,

均小于 3ng·g
- 1

.
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Distribution and risk assessment of organochlorine pesticides in surface sediments of the Peacock River in Xinjiang 3

Chen �ẁei �S̀ong �Q̀i �L̀iu �M̀eng �Èllis B u rnet Ju lia3 3 �Q̀i Shihua
(School of Environment, China University of Geosciences (Wuhan), Key Laboratory of Biogeology and Environmental Geology, Ministry of Education, Wuhan, 430074)

Abstract: �,̀ �,̀ the content of 22 organic chlorine pesticides (OCPs) in 9 surface sediment samples in the Peacock 
River in Xinjiang were analyzed. The main OCPs content was: 666> isodildrin aldehyde v18}DDT>Aldinidine>endi
an sulfideⅡ>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
llutants is low, The risk values of all assessed OCPs are less than the risk assessment limit (ERM).
Keywords � ̀Organochlorine pesticides, sediments, risk assessment, Peacock River.

��̀Òrganochlorine pesticides such as DDTs and hexa-hexa-hexa (HCH s) are still in large quantities in the 
environment due to their durability, accumulation and biotoxicity, which poses potential harm to the ecologic
al environment system.
��̀T̀his paper studies the organic chlorine pesticides in the surface sediments of the Peacock River Basin in Xinjiang through field system sampling and laboratory test analysis.

1� ̀samples collection and analysis

��̀F̀rom July to August 2006, the surface sediments at different locations were sampled on the site along the Pea
cock River (Bosten Lake to 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. Yuli. Samples are collected and transported
back to the laboratory as soon as possible, and sealed and kept at -20℃ without light.
��̀Àccurately 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 samples is rotated Concentrate the evaporator to 5m l. Then, a chromatograp
hy column of alumina/silica gel (volume ratio is 1/2) was purified and separated, and the alkane was washed 
out with pure n-hexane, and then DCM/n-hexane (volume ratio is 2/ 3) The mixture is rinsed. The leachate is 
rotary evaporated again, the solvent is replaced and concentrated to 015 mL, transfer to a 2 mL cell flask, blo
w the concentrate to 012 mL with gentle high-purity nitrogen, and add 4�0l5 Chloronitrobenzene (PCNB), an
alyzed.
��̀Àccording to the standard method for detecting organic chlorine pesticides by the US EPA, the standard 
samples (2000�0g·m l- 1) were prepared in concentrations of 200, 150, 100, 50, 20 and 10�0g·kg- 1, respective
ly , Quantification by internal standard method (pentachloronitrobenzene).��̀G̀C2ECD gas chromatograph (Agilent, HP26890 model with 

63
 N i2ECD detector). The column is an HP25 c

apillary column (3010m ��0132mm ��0125�0m). The inlet temperature is 290℃, no Split injection. The carrier ga
s is high-purity nitrogen with a flow rate of 211 m l·m in

- 1
. Warming procedure: The initial temperature is 100℃, k

eep 1 m in, and the temperature is increased to 200℃·m in at 4℃·m in
- 1

 
- 1

 , 2℃·m in
- 1

 The temperature is increase
d to 230℃, and then the temperature is increased to 280℃ at 8℃·m in

- 1
, and the temperature of the sampler is 300

℃ for 15m in1. The injection volume is 2�0 l.��̀T̀he sample analysis and testing are subject to three-level quality assurance and quality control, and the q
uality of the sample pretreatment is controlled by the recovery index compound (2, 4, 5, 62 tetrachloromethyl
ene+ decachlorobiphenyl) and blank samples. , the recovery rate is 74% -101%.

Concentration characteristics of organochlorine pesticides in 2� ̀sediments

��̀Àmong the 9 surface sediment samples, 22 organic chlorine pesticides were detected except o and p'2DDT. 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 aldehyde>DDT>Aelinidin>endianII>isodilin>chlorodilin. Tota
l organochlorine pesticide (OCPs) concentration variation range is 1136ng·g- 1 —24160 ng·g- 1. 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 points is lower, all of which are less than 3ng·g

- 1
.
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表 1　孔雀河表层沉积物中主要有机氯农药的浓度 (干重 , ng·g- 1 )

Table 1　Concentrations of main OCPs in surface sediments of the Peacock R iver (DW , ng·g- 1 )

六氯苯 α2HCH β2HCH γ2HCH δ2HCH o, p’2DDT

均值 0119 0111 1100 0108 0126 0

范围 ND—0137 ND—0148 ND—4198 ND—0113 ND—0199 ND

检出率 / % 88189 88189 88189 88189 77178 0100

p, p’2DDT p, p’2DDE p, p’2DDD TC CC 艾氏剂

均值 0137 0135 0108 0102 0126 0154

范围 ND—1144 0106—0179 ND—0137 ND—0108 ND—1154 ND—4183

检出率 / % 66167 100100 55156 33133 88189 11111

狄氏剂 异狄氏剂 硫丹Ⅰ 硫丹Ⅱ 异狄氏剂醛 OCPs

均值 0106 0129 0101 0137 1142 5191

范围 ND—0114 ND—1155 ND—0105 ND—1147 0107—8182 1136—24160

检出率 / % 77178 44144 22122 66167 100100 100100

注 : ND为未检出.

3　沉积物中 HCHs的组成特征

　　新疆孔雀河沉积物中 HCH s组成浓度的大小为β2HCH >δ2HCH >α2HCH >γ2HCH. ∑HCH浓度变化

范围为 0113—6158ng·g- 1 , 平均浓度为 1144ng·g- 1. 其浓度高峰主要出现在农业区 , 如普惠农场和尉

犁县等 , 其它地点浓度相对较低. 这种浓度变化趋势与区内农业活动比较一致. HCH s四种异构体的浓

度变化范围见图 1. 由图 1可见 , α2HCH, β2HCH和δ2HCH的浓度沿采样点的变化趋势基本相同 , 而

γ2HCH的变化趋势与其它三种异构体不同. 由此可见 , 在最近一段时间内γ2HCH的来源较之其它三种组

分曾有一定变化. β2HCH的浓度最高 , 与其在环境中具有高持久性一致.

　　在工业源 HCH s中主要由α2HCH (占 65%—70% ) , β2HCH (占 5%—6% ) , γ2HCH (占 13% )和

δ2HCH (占 6% )四种组分组成. α2HCH和γ2HCH的浓度比值 (α2HCH /γ2HCH)可以用来指示 HCH s的来

源特征. 在工业源的 HCH s中 , α2HCH /γ2HCH比值一般在 3—7之间 , 大于或者小于这个范围则说明在

近期内 HCH s的沉积环境有变化 [ 1 ] . 一般来说 , γ2HCH在环境中的分解速度比α2HCH要快 , 当工业源

HCH s进入环境中之后 , 如果没有新的工业源 HCH s的输入 , γ2HCH可以转化为α2HCH. 因此 , 当长时

间停止使用工业源 HCH s后 , α2HCH /γ2HCH的比值将大于 7; 如果有 γ2HCH (林丹 )的输入 ,

α2HCH /γ2HCH的比值将小于 3.

图 1　HCH s四种异构体的含量分布特征 (⋯⋯浓度趋势线 )

F ig11　D istribution of four HCH isomers in sediments
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Table 1�C̀oncentrations of major organic chlorine pesticides in the surface sediments of Peacock River (dry weight, ng·g- 1 )

Table 1�C̀oncentrations of main OCPs in surface sediments of the Peacock R iver (DW , ng·g- 1 )

�B�o�& �%2HCH �&2HCH �'2HCH �(2HCH o, p’2DDT

�(�� 0119 0111 1100 0108 0126 0

�S�� ND�i0137 ND�i0148 ND�i4198 ND�i0113 ND�i0199 ND

�_���q/ % 88189 88189 88189 88189 77178 0100

p, p’2DDT p, p’2DDE p, p’2DDD TC CC ���f�4

�(�� 0137 0135 0108 0102 0126 0154

�S�� ND�i1144 0106�i0179 ND�i0137 ND�i0108 ND�i1154 ND�i4183

�_���q/ % 66167 100100 55156 33133 88189 11111

���f�4 �s���f�4 �;���� �;���� �s���f�4�� OCPs

�(�� 0106 0129 0101 0137 1142 5191

�S�� ND�i0114 ND�i1155 ND�i0105 ND�i1147 0107�i8182 1136�i24160

�_���q/ % 77178 44144 22122 66167 100100 100100

Note: ND is not detected.

Composition characteristics of HCHs in 3� ̀sediments

��̀T̀he concentration of HCH s composition in the sediments of Peacock River in Xinjiang is �&2HCH >�(2
HCH >�%2HCH >�'2HCH. The range of changes in ��HCH concentration is 0113—6158ng·g- 1, and the aver
age concentration is 1144ng·g- 1. The peak of its concentration mainly occurs in agricultural areas, such as Puh
ui Farm and Yuli 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 concentrations of �%2HCH,
�&2HCH and �(2HCH are basically the same as those of the sampling points, while the trend of �'2HCH is si
milar to other The three isomers are different. It can be seen that the source of �'2HCH has changed somewh
at in recent times compared with the other three components. �&2HCH has the highest concentration, which is
highly durable than in the environment. Consistent.

��̀Ìn industrial source HCH s, mainly consists of �%2HCH (accounting for 65% -70%), �&2HCH (accounti
ng for 5% -6%), �'2HCH (accounting for 13%) and �(2HCH (accounting for 5% -6%), �'2HCH (accounting
for 13%) and �(2HCH (accounting for 15% -70%), �&2HCH (accounting for 5% -6%), �'2HCH (accounting 
for 15% -70%), �&2HCH (accounting for 5% -6%), �'2HCH (accounting for 15% -6%), �'2HCH (accountin
g for 15% -10%), and �(2HCH (accounting for 15% -10%), and �(2HCH (accounting for 15% -10%), �&2HC
H (accounting for 15% -10%), �&2HCH (accounting for 15% -10%), and �&2HCH (accounting for 15% -10%
), �&2HCH (accounting for 15% -10%), �&2HCH (accounting for 15% -10%), �&2HCH (accounting for 15% -
10%), �&2HCH (accounting for 15% -10%), �&2HCH (accounting for 15% -10%), �&2HCH (accounting for 1
5% -10%), �&2 6%) of four components. The concentration ratio of �%2HCH and �'2HCH (�%2HCH /�'2HC
H) can be used to indicate the source characteristics of HCH s. In HCH s of industrial sources, �%2HCH /�'2
HCH ratio is generally between 3 and 7. If it is greater than or less than this range, it means that the depositio
n environment of HCH s has changed in the near future [ 1 ]. Generally speaking, �'2HCH is in the environmen
t The decomposition speed is faster than �%2HCH. When the industrial source HCH s enters the environment, 
if there is no input to the new industrial source HCH s, �'2HCH can be converted to �%2HCH. Therefore, wh
en it stops for a long time After using industrial source HCH s, the ratio of �%2HCH /�'2HCH will be greater 
than 7; if there is an input of �'2HCH (Lindan), the ratio of �%2HCH /�'2HCH will be less than 3.

Figure 1 The content distribution characteristics of the four isomers of HCH s (⋯concentration trend line)

F ig11�D̀ istribution of four HCH isomers in sediments
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　　由图 2可知 : 除了 2号 (无法计算 )和 6号采样点外 , 孔雀河表层沉积物中α2HCH /γ2HCH的比值均

图 2　沉积物中α2HCH /γ2HCH的比值

F ig12　Ratio ofα2HCH /γ2HCH in sediments

小于 115 (平均值为 1133, R
2

= 01037) , 说明环境发

生了变化 , 这可能是沉积环境发生了变化或者是有新

的γ2HCH (林丹 )的使用. 其最有可能的来源是博斯

腾湖的补给或者孔雀河附近的农业回流水.

4　沉积物中 DD Ts的组成特征

　　在孔雀河表层沉积物中 p, p’2DDT及其生物分解

代谢产物 p, p’2DDE和 p, p ’2DDD均有检出 , 而 o, p ’2
DDT未检出. p, p’2DDT, p, p’2DDE和 p, p’2DDD的检

出率分别为 66167% , 100%和 55156%. ∑DDT浓度

的变化范围是 0110ng·g
- 1—1154ng·g

- 1
.

　　工业源 DDTs主要由 p, p’2DDT(占 80%—85% )和 o, p’2DDT(占 15%—20% )组成. p, p’2DDT在有氧条

件下可转化为 p, p’2DDE, 在无氧条件下可转化为 p, p’2DDD. 因此 , 如果存在着持续的 DDT输入 , 则

DDT的相对含量会维持在一个较高水平 , 如果没有新的 DDT输入 , 则 DDT的含量就会不断降低 , 而相

应的降解产物的含量会不断升高 , p, p’2DDT及其生物代谢产物 p, p’2DDE和 p, p’2DDD的相对浓度可用来

评估可能的污染来源. 由图 3可知 , 孔雀河沉积物中 DDTs类农药以 p, p’2DDE和 p, p’2DDT为主. 由此可

知 , DDT处于好氧的分解环境.

’　　W ilfred等 [ 2 ]指出 , 利用 DDD /DDE和 (DDE +DDD) /∑DDT的比值可指示 DDT的降解程度、输入情

况和降解过程中的氧化还原条件. 由图 4可知 , 除了 2号 , 3号和 7号采样点外 , (DDE +DDD) /∑DDT

的比值均大于 015. 当沉积物中 (DDE +DDD) /∑DDT大于 015时 , 沉积物中 DDTs污染物主要来自农业

风化土壤 , 近期没有新的污染源输入. 除了 9号采样点外 , 各采集点 DDD /DDE均小于 1, 进一步验证

了研究区的分解环境是好氧环境.

图 3　沉积物中 DDTs各同分异构体的含量

F ig13　Percentage of DDTs isomers in sediments

图 4　沉积物中 DDD /DDE和 (DDE +DDD) /∑DDT比值

F ig14　Ratio of DDD /DDE and (DDE +DDD) /∑DDT

in sediments

5　环境风险与污染现状评估

　　目前 , 广泛使用的风险评估标准有两种 : Ingersoll风险评价标准和美国佛罗里达海洋和河口沉积物

化学样品风险评估标准. Ingersoll风险评价标准基本原则 : 一般情况下 , 当有机污染物的残留程度小于

风险评价低限 ( ERL, 生物效应几率 < 10% ) , 毒性风险小于 25% , 当有一项高于风险评价高限 ( ERM,

生物效应几率 > 50% ) , 毒性风险大于 75%
[ 3 ]

.

　　由表 2可知 , 除 DDT、异狄氏剂的浓度值高于 ERL值而低于 ERM值外 , 其余均低于 ERL值. 其中

DDT的浓度高于 ERL值而低于 ERM值所占比例为 1111% , 异狄氏剂的浓度高于 ERL值而低于 ERM值

所占比例为 44144%. 表明孔雀河表层沉积物中有机氯农药对水体生物及家畜的毒害性风险较小. 但由

于孔雀河水体处于流动状态 , 沉积物中的有机氯农药可能会进入水体造成一定的污染和风险.
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��̀F̀rom Figure 2, we can see that except for sampling points No. 2 (unable to calculate) and No. 6, the ratios of �%2HCH /�'2HCH in the surface sediments of Peacock River are both

Figure 2 The ratio of �%2HCH /�'2HCH in s
ediments F ig12�R̀atio of�%2HCH /�'2HCH 
in sediments

Less than 115 (average value is 1133, R2
= 01037) indi

cates that the environment has changed. This may be be
cause the sedimentary environment has changed or the 
use of new �'2HCH (Lindan). The most likely source is
Supplies from Lake Bosten or agricultural return water 
near the Peacock River.

Constituent characteristics of DD Ts in 4� ̀sediments

��̀p̀, p'2DDT and its biological catabolic products p, p'
2DDE and p, p'2DDD were detected in the Peacock Rive
r surface sediments, while o, p'2 DDT was not detected. 
p, p'2DDT , the detection rates of p, p'2DDE and p, p'2D
DD are 66167%, 100% and 55156%, respectively. The r
ange of change of ��DDT concentration is 0110ng·g- 1 
—1154ng·g- 1.��̀`Industrial source DDTs are mainly composed of p, p'2DDT (80% -85%) and o, p'2DDT (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 there is no new DDT input, the The content will continue to decrease, and the c
ontent of the corresponding degradation products will continue to increase. The relative concentrations of p, p'
2DDT and its biological metabolites p, p'2DDE and p, p'2DDD can be used to evaluate possible sources of co
ntamination. From Figure 3, it can be seen that the DDTs pesticides in the Peacock River sediments are mainl
y p, p'2DDE and p, p'2DDT. From this we can see that DDT is in an aerobic decomposition environment.
'��̀Ẁ ilfred et al.[ 2 ] pointed out that using the ratio of DDD/DDE and (DDE +DDD) /��DDT can indicate 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, the ratio of (DDE +DDD ) / ��DDT is greater 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 is less than 1, which further verifies that the decomposition 
environment of the study area is Aerobic environment.

Figure 3 The content of each isomer of DDTs in t
he sediments F ig13�P̀ercentage of DDTs isomer
s in sediments

Figure 4DD/DDE and (DDE +DDD) / ��DDT ratios in sedim
ents F ig14�R̀atio of DDD /DDE and (DDE +DDD) / ��DD
T in sediments

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

��̀Àt present, there are two widely used risk assessment standards: Ingersoll risk assessment standards and t
he risk assessment standards for chemical sediments in Florida marine and estuary sediments in the United St
ates. Basic principles of Ingersoll risk assessment standards: Generally speaking, when the residual degree of 
organic pollutants is 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,
biological effect probability > 50%), the toxicity risk is greater than 75% [ 3 ].��̀F̀rom Table 2, except for the concentration values of DDT and isodilin 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 value is 1111%, the proportion of 
the concentration of isodilin is higher than the ERL value and lower than the ERM value is 44144%. This indi
cates that the organic chlorine pesticide in the surface sediments of the Peacock River has a low toxicity risk t
o water organisms and livestock. However, due to peacock The river water is in a flowing state, and the organ
ic chlorine pesticides in the sediments may enter the water body and cause certain pollution and risks.
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表 2　孔雀河沉积物中有机氯农药的生态风险评价

Table 2　R isk assessment of sediment form the Peacock R iver

化合物
ERL值

( ng·g - 1 )

ERM值

( ng·g - 1 )

本研究区浓度范围

( ng·g - 1 )

比例 /%

< ERL ERL—ERM > ERM

DDT 110 710 未检出—1144 88189 11111 0

DDD 210 1510 未检出—0137 100 0 0

DDE 210 2010 0106—0179 100 0 0

∑DDT 1158 4611 0110—1154 100 0 0

异狄氏剂 0102 45 未检出—1155 55156 44144 0

　　综上所述 , 在新疆孔雀河表层沉积物中所有被检测的 22种有机氯农药 , 除了 o, p’2DDT以外全有

检出. 其主要 OCPs浓度的大小为 : 六六六 >异狄氏剂醛 >滴滴涕 >艾氏剂 >硫丹Ⅱ >异狄氏剂 >氯

丹. OCPs的主要来源是农业和人类活动的共同结果. HCH s的组成表明 , 最近一段时间内孔雀河有

γ2HCH的输入 , 其主要来源可能是农业灌溉的回流水或者博斯腾湖湖水的补给. DDTs的组成表明 ,

DDT的主要来源是农业风化土壤 , 主要分解产物是 DDE. 另外 , 除 DDT和异狄氏剂的含量高于 ERL

值而低于 ERM值外 , 其余均低于 ERL值. 说明孔雀河流域残留有机氯农药对生物的毒害风险不大.
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Table 2� ̀Ecological risk assessment of organic chlorine pesticides in peacock river sediments

Table 2�R̀ isk assessment of sediment form the Peacock R iver

������
ERL��

( ng�cg - 1 )

ERM��

( ng�cg - 1 )

�'�����u�i���S��

( ng�cg - 1 )

�1��/%

< ERL ERL�iERM > ERM

DDT 110 710 ���_���i1144 88189 11111 0

DDD 210 1510 ���_���i0137 100 0 0

DDE 210 2010 0106�i0179 100 0 0

��DDT 1158 4611 0110�i1154 100 0 0

�s���f�4 0102 45 ���_���i1155 55156 44144 0

��̀T̀o 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, p'2DDT. The main OCPs concentration was: 6666> Dicycline aldehy
de>DDT>Aldinol>endianisulfanⅡ>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
has input of �'2HCH, and its main source may be the reflow water of agricultural 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 residual organic chlorine pesticides in the Peacock River Basin have little risk of toxicity to or
ganisms. See � ̀exam � ̀text � ̀contribution
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d that the DDT compounds in sediments m ight be derived from DDT2treated 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 ll the concentrations o
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