32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

B EER X R BRFE7K IR A BT OCP T3 SR E K AL R BT 52
FwRDs, W R, PReES, ERE, EEE

FIHASL:

JAWETT, i RE PRI, 5. 1 A DR BB BE KR Z A BTOCPs TS YRt iE B A= B IFIE )], Al BREERL 7241, 2020,
39(5): 1085-1093.

TEZR B View online: https:/doi.org/10.11654/jaes.2019-1397

FETT BRI HAB S

Articles you may be interested in

BRI AE TR K A A HILERAR 245 70 A R SR A W PR XU A

Frag, GRAENS, SALE, WM, T, TRk, B

LV FRBE R3] 2018, 37(5): 974-983  hitps://doi.org/10.11654/jaes.2017-1339
St AR HO IX - o LA 24 1 0 A R B AR B KURS: VP Ak

w R, ZRBR, FE, sk, SRINHE, B, 257, Tk
LML} F2E 4. 2017, 36(3): 539-546  htips://doi.org/10.11654/jaes.2016-1218

T VR 2 DX U AR /e FE -4 A BIL AR 2558 B S Rl

RIS, TFEE, Wishy, HALE, ks

AV FRERL244R. 2019, 38(6): 13301338  https:/doi.org/10.11654/jaes.2018-1346
T B IR 5 R PN (R4 2875 e 556 T KU DAY

AU, MR, BREAT, 838K, BRE |, IR
LMV IABTRL 244, 2018, 37(6): 1108-1116  hitps:/doi.org/10.11654/jaes.2017-1595

=l BTN iR ACY/ L AE 22553 5ol S Vi g T RS Ta e o9 Al 53

GERRS, TR, J AL, FLAE L, EOR, MR, RAKSE
P R FRFF244. 2018, 37(12): 2846-2853  https://doi.org/10.11654/jaes.2018-0107

KEMIE AT, RFHEZBHRE R

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-1397
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1339
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1218
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1346
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1595
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0107

2020,39(5): 1085-1093 xR W F OB R F F R 202045 H

Journal of Agro-Environment Science

SRR, R, BRI , 45 . A TR XA IR BA KSR 2 5t OCPs 15 YL FRAiE K A 28 KU BIF 9 [T, ARl R B A} 22 4z, 2020, 39
(5): 1085-1093.
ZHOU Xiao—fang, GAO Liang—min, CHEN Xiao—qing, et al. Pollution characteristics and ecological risks of organochlorine pesticides in '?a'. &:"

multiple-media of farmland subsidence water in Yangzhuang coal mine area, China[J]. Journal of Agro—Environment Science, 2020, 39(5):

1085-1093.

B SR X K B 3R BE K3 % 91 i OCPs
75 FHFE A A TS IXUB AE 32

FweS, @ R, ey, R 8, 2475

CLEBPR T R ER S IRBE B, &8 WEm 232001)

JFCERE OSID

B OWFCRMEE ShE2 I T AR T35 MG /KA HLEEAR 25 (OCPs ) B75 Y fF S VB AR AR 25 XU, 1 T GC—MS X} T i ¥ — 7 B 1
A FH I3 B DX K AFRIRS e 7 9 OCPs RRAE TS Y75 7575 (HCHs ) B ik i (DDTs ) 264 750 2 vk B2 0 2 , L AreGIS #E47 OCPs 43 A ¢
TE SR PRBFFT , T PR IR TR i BT (CB-SQGs ) XS ZEAE S KU AT 3 BT o 45 SR W] A JTEDURA A 25 2OCPs i
e LR 72.06~218.89 ng- L', 3{E N 167.32 ng - L7 B IR A MPLALZS SOCPs T8 Fl M 199.35~405.04 ng - g'dw F124.34~1 247.32
ng* ¢ dw, BIMH K 277.07 ng- ¢ 'dw F1238.78 ng* ¢”'dw; = IE AT OCPs Fie e B [ g i) 1 i 77 1) Bl 7K 0 22 s i 355 47 1
FRBAK R T HCHs E2K A TP, DDTs F25k B TRl = SR B 7 i A8 OCPs AR 5K M 27K B B A, Ak (R A= 5 X
WK 5 B PR AS FITURRAS OCPs Ab T H i A 25 XU KO, FE A DUBRAS OCPs itk & AE SRR T B IR A OCPs HEME R AR

KGR A RBEUTRA TR ; OCPs s IR FRHT ; 240 5 ik — 0

RESES: X52  XEIFEREG:A XEHS:1672-2043(2020)05-1085-09  doi:10.11654/jaes.2019-1397

Pollution characteristics and ecological risks of organochlorine pesticides in multiple-media of farmland sub-
sidence water in Yangzhuang coal mine area, China

ZHOU Xiao—fang, GAO Liang—min", CHEN Xiao—qing, ZHA Fu-geng, WANG Xin—fu

(School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: In this study, the pollution characteristics and potential ecological risks of organochlorine pesticides (OCPs) in farmland subsid-
ence water affected by coal mining activities were analyzed. Gas chromatography—mass spectrometry (GC—MS) were used to characterize
the mass concentrations of OCPs in water and sediment in Huainan Panji No. 1 coal mine, the subsidence area of Yangzhuang farmland, of
which the characteristic pollutants are hexachlorocyclohexanes (HCHs) and dichlorodiphenyltrichloroethanes (DDTs). In addition, ArcGIS
was used to study the distribution characteristics and sources of the OCPs, and the consensus—based sediment quality guidelines method
(CB-SQGs) was selected to analyze the potential ecological risks. The results showed that the mass concentrations of dissolved 2OCPs in
the Yangzhuang subsidence area ranged from 72.06 ng- L™ to 218.89 ng- L', with an average value of 167.32 ng* L. Moreover, the sus-
pended and sedimentary 30CPs were 199.35~405.04 ng* ¢ dw and 24.34~1 247.32 ng* ¢ dw, with average values of 277.07 ng* g™ dw
and 238.78 ng* ¢' dw, respectively. The mass concentrations of the suspended and sedimentary OCPs showed decreasing trends from up-
stream to downstream with the water flow. Further, the HCHs and DDTs in Yangzhuang subsidence water mainly from lindane and agricul-
tural dicofol, respectively. The dissolved OCPs were lower than the national Class [l water quality standard and thus posed low ecological
risk. The suspended and sedimentary states were at medium and high ecological risk levels, respectively, and the source toxicity rates of the
sedimentary OCPs were slightly lower than those of the suspended OCPs.
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Figure 1 Distribution of sampling points of Yangzhuang
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Table 1 OCPs concentrations in various media in Yangzhuang subsidence area
FUKGFR 25 CUSMREE  SERE—sK M R L JKFE Water/ng- L™ R IFH) Suspension/ng - g dw JIGYE Sediment/ng - g™ dw
Individual 25 °C Solubility/  Octanol-water S| S . S SERIE S SEMME
species mg- L™ partition coefficient Range Average SD Range Average Sh Range Average SD
a-HCH 1.63 7.8x10° 2.96~4.64 377 020  441~18.10  9.01 1.80  0.42~6.39 147 048
B-HCH 0.24 7.8x10° 9.78~12.94 11.18 050 13.07~41.67 2221 371 1.69~18584 4201 17.62
vy-HCH 7.8 7.8x10° 20.82~24.33 2271 047  2535~50.66 3401 3.28 298~152.84 4293 14.94
3-HCH 31.4 1.4x10° 2233~38.18 3295  2.54  34.44~60.45 49.64 3.65 3.72~57.69 2004 5.63
0,p’~DDT 354.5 — ND~48.25 3530 646 4536~142.40 81.88 14.60 4.26~223.89 51.09 19.43
p,p'~-DDD 320 1.6x10° 5.21~16.46 13.61  1.61  1597~3049 19.81 197  1.64~58.16  10.05 4.56
p,p'~DDT 354.5 8.1x10° ND-~83.24 4778  10.84 26.44~81.48  60.53 926 7.43~555.10  68.92 44.77
p.p'~DDE 318 9.1x10° ND~0.16 0.02  0.02 ND ND ND  ND~10.08 229 094
SHCHs — — 60.52~78.69  70.61  2.60 77.26~170.61 114.86 11.96 9.90~402.76 106.44 38.03
SDDTs — — 10.35~147.95 9671  18.19 103.67~245.55 16221 21.33 13.83~844.56 13234 67.55
S0CPs — — 72.06~218.89  167.32  19.19 199.35~405.04 277.07 31.28 24.34~1247.32 23878 102.20
T :SD A EARME R 22 ND Rk . Il
Note: SD means standard derision; ND means not detected. The same below.
£2 FEE MK IR ES/EZESMARA HCHs F DDTs FR 8 iR E
Table 2 Concentrations of HCHs and DDTs in water, suspended solids and sediments in waters around China
A BT Media species 51X Research area A Year SHCHs 2DDTs SCHRA IR References
IKFE KT 2014 91.03~152.1 11.71~54.53 [11]
Water/ng-L™ T 5 2011 ND~44.40 ND~148.10 [12]
i 2015 14.01~44.01 18.10~28.40 [13]
FIVETE 2016 3.13~10.60 4.05~20.59 [14]
L 2009 34.40~195.90 34.90~168.50 [15]
T Ui 2011 19.60~26.30 14.70~24.60 [16]
=IEY RV R B 2000 0.14~0.47 0.52~1.20 [17]
Suspension/ng" g dw S 2011 2.60~50.60 3.10~2 033.80 [18]
PRl 2007 5.00~38.10 12.20~241.00 [19]
JEER Kyt 2014 4.75~45.12 0.81~5.95 [11]
Sediment/ng g dw T 8180 2013 ND~1.05 0.15~12.50 [20]
i 2015 2.90~9.60 4.20~7.80 [13]
FETE 2016 1.75~5.70 0.91~6.48 [14]
L 8 2009 4.52~7.50 4.73~7.67 [15]
U 2011 1.43~3.34 0.25~0.73 [16]
W2 IFH I — KR OCPs & i . LRG0T HLgh YERHEABESE X, AR 4 OCPs Y = JR v P AL, 1)

SRR B A OCPs B e BE W 51 F H 287K 3k, 2%
,uﬁnmi\,uocps!ﬁiﬂw“iﬁﬂmr“ﬁkE,“7J<iujz
Yeks v, HEFEIFYISRRE K TIRTR, Bt

17iaaﬁa7kb’ﬁ{5§%7quiﬁam,§$%ﬂ: THREBBE.
2.1.2 FN7N7NFI T 0 1) 45 (0] 4047 AR

BT AR A I G K B85 DDTs #1 HCHs 11
25 [A) A A FHAE £ ArcGIS 10.2 %744 Bt H DDTs il

HCHs YEAT 3 (5 20 b1 o i TR EEIF A B & &
118.04 mm, B35 OCPs 32 #2648 Ve F S RS

HEA KA R OCPs S 73 W o 7 A2 77 Uk, /N
SULATERASI T XE TR, R IE##4 DDTs

FHCHs o1 5 R B2 70 A B2, 58 oy s i 2 A IR R
SRS, G0 S SYOS (8] 2b) i 7% f# 45 DDTs & 748
D WESEZR B K H R R 0 A K R RE S X AR A
DDTs & A7 — & 3G HU/E ™, I i 28 DDTs 1%
TR D 5 T A2 RN R ) SR T I KO U e AR
Th A b B 7% 25 DDTs Fl HCHs FY #5212 e JiF
RLSYO3 FSYO2 it 25 A0S F i) 2K sk 0o 5 7% (8] 2¢ L ]
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Figure 2 Spatial distribution characteristics of HCHs and DDTs in three media
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Figure 3 Composition characteristics of HCHs and DDTs in three medias
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Table 3 The comparison of wherein the ratio range , the mean and CV in different medias

) AREA Dissolved JETF A Suspended VIFLAS Sedimented
o T B 2 S T R 27T U 1 N 27T
Range Average Range Average Range Average
a-HCH/y-HCH 0.137~0.202 0.166 14.84 0.174~0.357 0.251 26.65 0.019~0.202 0.074 86.79
B-HCH/(a—HCH+y-HCH)  0.352~0.496 0.424 13.54 0.439~0.606 0.502 11.04 0.270~1.205 0.83 40.35
(DDD+DDE)/DDT 0.001~0.213 0.126 50.08 0.107~0.195 0.146 21.5 0.069~0.607 0.164 89.45
o,p'=DDT/p,p’'-DDT 0.001~0.605 0.404 68.53 0.578~2.357 1.546 47.22 0.403~2.451 1.172 57.33

T CV AR5 R4

Note: CV means coefficient of variance.
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Figure 4 Source analysis of HCHs and DDTs in three medias
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Table 4 Evaluation of potential ecological risks of OCPs in suspended matter and sediment in Yangzhuang subsidence area

YN CB-SQGs frifii/ng- g dw B A% LD L 51/ %
TECs PECs <TECs TECs-PECs >PECs <TECs TECs-PECs >PECs
DDD 4.88 28.00 0.00 85.71 14.26 58.33 33.33 8.34
DDE 3.16 31.30 100.00 0.00 0.00 83.33 16.67 0.00
DDT 4.16 62.90 0.00 0.00 100.00 0.00 66.67 33.33
SDDTs 5.28 572.00 0.00 100.00 0.00 0.00 91.67 8.33
y-HCH 2.37 4.99 0.00 0.00 100.00 0.00 25.00 75.00

¥ :DDT K p,p’-DDT + 0,p’-DDT,
Note: DDT is p,p'=DDT + o,p’-DDT.

K, R EIEADDTs(p,p’ ~DDT+o,p’ ~DDT) Ky
57 PECs #8311 R 35 100% , A4 25 KW 5 . y—HCH
f,u 7 A FITRRZS Hh B MR B2 R T PECs B S BER

53 100% F175% , H ik PECs FRIE LA 2= L%
Ta'-% AR R A R A1) Ry 82.4% F1 78.27% , 7
DRV K- d s o TR I 24 i 7 T R T oAz T 3 I X
OCPs IRV 15 B 52 173l , # OCPs i N iZK 5,
G T DX BT AE 4 57 3 BE R

3 Fit5EW

(1) ¥ 1 A HH 35 B DX i B0 AN DL RS Y
SOCPs Ji 5 Y i ¥ #4314 72.06~218.89 ng - L',
199.35~405.04 ng - g”'dw 1 24.34~1 247.32 ng - g*dw,

HAP R AR A OCPs 15 YL R B 0 vy 138 /K 3, B A
%/MH%E OCPs 75 YL A2 B MR B2 M 7 SR K B, 8%
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