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(3 REWHE GG, 7T KE 116000 )

M E 2005—20084FFEIL R B AL ZR P B 15T BOR AR T 265 HHERE S, X H10F A HL
SURZGHEAT TA30, WFFE %MK B3 b 84 . HCHAIDDTER B2 % 00 K HL 23 (8] 43 A 4R AF . 45 5360, 1
R PRI N6.30 g kg, RITAREEINOM; HCHsFR B M4.82 g ke, WA
B35 WAES EHEPDDTSHR B R N45.70 pe kg, HINA LS M2.565, A Ha-HCH,
p, p' -DDE. p, p' -DDTHIK R & T80%, L4 FHA-HCH, p, p' -DDEK I HKIYE T80%.
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B SRR SSEM > BORM S W >HR . 5 E AL XA EE, 122 DX AR PF 4% B S A Ik, HCHs A1
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HAR AN, EWERE ., FEREMESEE, 6
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HARFEmR ., <7578 (HCH) 7SR (DDT)
TEE N C 2SI 0 =124, 76201 14E5 H FI
GEHRY (W RFREEAZ ) S RGN T K& b,
RPN AR AR DTS W), X R B S
TERIREE I

201227044, FEAM HOCPsff ik,
+HEFRHCHsYFR B Rk 11 680 wg kg™', 1980
F19854F 4 [F 4 M #F )2 + b HCHs 5% 82 7430 N
742 wo kg, 181 ~254 pg kg M, 57044t
FHHC B R Ry, ZE 20140 904EA AR, +IEh
OCPsBR B &8 O KKK, Bk 1 2R &, DDT
FEA T R R R — N 100%, HCHAE SR A
S HE PR R A 35 100% ) FR E 2012250
AERTFLA M HIDDTHIHCH, F19834E A% 1|47,
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AR, RTILAMLA X LIEPHILA
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ez | 3 A, A AR AR D7 XL OCPs
(5% B oL, BB B R R OCPs Y 5% B
FFAE

1B S

1.1 ik
2005—2008 4 RAE T 1L AR B AL AR B &

JZ R 2650 o AR SR AR A AT TR
£, ARG RELRZE (0~20 ecm) HHE kg,
SRIGHES S HIEI SR A, RJE I keZe 4y i £ 4
117°0'0"E
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CARF OB P I SC 00 % . - ERE R AR SE 00 %
BT IR, 160 H i 5 BT vKAE
A& . REES LR, LT Ml R
AR TR (L THEMRE (RETX ., 4
MK, X ) (n=22) . KifE (n=5) . %%
JE (n=14) | BN (n=25) | JE# (n=10)
M (n=11) . K3 (n=13) | %Ki (n=16)
2yk (n=17) MLh (n=18) 5 IWEKEE M1k
(n=18) . #HM (n=40) | M (n=16) | &
¥ (n=20) FMZEM (n=20) ) . ILHEFH L
FES A DL &R0 H 5.20 ~31.40 g kg™', F1
HA17.50 g kg™'; pHILME #3.85~8.60, FI
HR6.19, WIZR 5+ HERE 5 AT HLE & 3 R
8.60 ~22.60 g kg™, FHIHHN12.81 g kg™'; pHiLH
$15.20 ~ 8.10, “FH{EH 16.78.
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Fig. 1 Map of soil sampling sites

1.2 RIEH RS

WA IECRE. NER . A, E B, 1
kAt

BB BEE (100 ~200H ) : 130CHEfk16
h, MA3%EEFKEN, RTIRSET TR
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BT TS TATe WS JoKBLRREN: 43T

4fi, 400°CHE4 WG B T TR A

APARGIRWED T : a-BiPF, p-TRSF. B
PHiREL ; o—. B-. y-FI6-HCH; p, p’ -DDT,
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N-1001%, LigZMERARAR ) 5 MWiEiE e
WAL (CHRO_400, FEXFHE (KiE) AR
NFD) 3 AMAY (EYELA MG-2200%, H A5
R &) 5 KM EAIEI (GC-ECD, i
2010 A3 ) 3 HP-SMSTE4H4HE (30 m x 0.25
mm X 0.25 wm, %Agilent Co.Litd.) .

1.3 HEmaHh

FR10g H AR T B IR A OB
T LIS i B AL b SR S B 3 4 R )
PCB209. fIIA30 mINER/ A ih#EE (1/3, V/V) =2l
16 h, A5 min, 280, 4 FiE R
TR E IR AR I S R R B, A FiR
PRIBCL B2, BIF LW, efzakzsin T, &
JEIMAS mliE OB 4R 2 4, W48 21 ml.

B R AT AR UIEAT AR . RERE (2910 em,
236k ) L PEAEAE (4910 em, 4G4 ) A
IKBREREN (1 ~2 em, 2764L) WEHAZHRL em, K
25 em P BEESJZATAE (Fikdet:, 20 mliEC ket
AR ) , IEC s/ —EWE: (1/1, VIV) [
TR WOMYE, MR BER 2 ORYER 30 ml, %
FETE VO3 B A A P S8 il BRI ZE =R T,
SRIGIMAS mliE C B i 7 5 ve 4 22200 pl, #%
BEEMRT, REIEER 3, %R —
IR ERG T . AR TEAZEL ml, A
PIbR UG ) R, TG AT .

FE it 1 53 AT I 3349 SEA T = 9% S5 2t P E R B £ 458
i, BUABICRAE R . 2 AR 3 AT AR
FESh AL B BT AL . A S W) R 6 SR E T
LRNNBREIIHT o S5 m S5 R 225 NIRRT m] i e
1E, OCPs AR 70.010 ~0.037 wg kg,
PR N69.71% ~ 128.9% , FHXHFREM 22 RSD
$}0.24% ~24.97%.,

1.4 ®&i%Es

HANFAAER, 205 =99.99%, KN
B, SEREECON1.0 wl; HEREN0.81 ml min™'; HEFE
FHEEE 9250 °C5 Rl i B 300 °C 5 FETHE R
FFoh: WIRIRIEL50 °C, {331 min; LI25 °C min”'
MR TR E200 °C, %352 min; HLI8 C min™'
R THR 2300 °C, {7358 min.
1.5 HiEaE

B GE o B R SPSS17.0% 4, 1E B %
ArcGIS 9.0, Origin8.0% 1,

2 AiRGiHE

2.1 ARFEMHLIEHOCPSHIFLZEFR
2.1.1 L ERES P OCPs R B 4R AR 1k
ANFAEGY L ZR 28 i L HEh OCPsaR B E L An &1 2.,
M2005—20074F, Bilt (a—mi,t+p-tm P+ 1+
e ) BTRRERSE, Hie-frtE LT EE, 2006
AEL-T LA B AR A, R WA M DA B Y
Ao 20074F BB FH 11 5% B B 45 20064F 45 BT REAIR
B FHR R L Ak P, DI R A B . 34
4], HCHs (a-HCH+p-HCH+y-HCH+5-HCH ) 7%
AR, Hip-HCHER B & s, a-HCH/y-HCH
() F I RET 1, 36 I I 26 3t X i3 3T 7] E A AR
i . h2005—20074F, DDTs (p, p’ -DDT+
p, p' -DDE+p, p' -DDD) & FFia#, Hrp
p, p' -DDTRIIL AL, BL8ZH X 7] fE
DDT#HiA. p, p' -DDEMRE & & Fp, p' -
DDD, JEH R REMFER N ERIZ L, S5#
fih Az 585y, DDTEMUEMIVER, RASMH T FEfdA
DDD, A% T WM MDDE ), (5 %2 + 1%
tip, p' -DDEREREER Tp, p' -DDD.

777w SH R

0.9 Endosulfan sulfate a0 J—

08 77 B -t 350 A
N B-Endosulfan 75 o[
g‘)o o | a-BJt 27
o w25
205 a-Endosulfan =
204 "
20
5:) 0.3
] 0.2
Boqp | e I . e B
‘&(0.0 A A i i i s

2005 2006 2007 2006 2005 2006 2007
AEA Year A4 Year A4 Year

B2 AREAF LR B P OCPs 5% B 1 1l

Fig. 2 OCPs residues in soils from Liaodong Peninsula in different years

http: //pedologica. issas. ac. cn



4401 SR TR AR A B 2 5% B A 5 801

2.1.2 WA EHEFROCPsFR M & A AF AR L

ARG L 2R B - b OCPs 5% B2 I B 4n 1513
FIirR o 20084F WA Sy oG ft . -G P+ FGm FH iR
ERBR A 20064547 FTREAIN, A IZHL X W] RE A
FBTFHRA . 200843520064 HCHs 4 /I, a-HCH
A%, y—HCHES, H20084Ea—HCH /y-HCHAY HLAE
/N4, FHZHIX Z BTN ZIEm, ASHERRA
y-HCHWHI A . 20064F F120084F # L DD TsAZ fL A

K, 20084Fp, p' -DDEFIp, p’ -DDDIEHE KT
20064F, p, p'-DDTHE A 15 T°20064F, JfHDDT/
(DDD+DDE) W HAEKF1, HHEHDDT Ll K
F R A, RN R A 2k DDT #EA, DDT/
( DDD+DDE ) B HCAB /N F1 0, I i X AT
BEADDTIIMIA . 20064FEF120084Fp, p' -DDEF4
Ma e s Tp, p¢ -DDD, FEEHRNEE L
B S AR o, GRS FDDTREf# A DDE,

By Year

or . R A L 5|

I~ 8t Endosulfan sulfate =

27 | ﬂ]]ﬂ]]]]ﬁ SRR 7_940 41

26} B -Endosulfan =)

g5} W a -5i)t %3

24t a-Endosulfan S

5 82

&3t . o

i \

Klr |
0 1/ - & :
2005 2006 2007 2008 2009 2005 2006 2007

44 Year

EESHCH o] [ p,p’-DDT
(D -HCH ~ ¢t MMz’ -DDD
V'HCH _5014_ p’p’_DDE
ESPY!
g1of
S gl
& 6}
. iig g- L i) Il
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B3 ANEAFGY R B P OCPs Ry 5% B 1 0

Fig. 3 OCPs residues in soils from Shandong Peninsula in different years

2.2 THRFAMUFEDTIEPOCPsHIZ 8 7% BYFE
2.2.1 LRSS LIEROCPSHR S Y 2 18] 40 A 4
E LR P OCPsHIFR B E W 4FTR .
Btk (g kg™') A24HE (1.294) SECBIE
(0.728 ) >E22JkE (0.576) >Kif (0.354) >335
JH (0.347 ) SHE (0.276 ) >2%H (0.260 ) >
(0.229) >KiF (0.100) >R (0.095) . HE
AT LIE H, TLAR I 45 X A P P B R
K TFHCHsFAIDDTs.

ILZR 2 5 S P B PR R IR T 52%, Hir
A KRR LI A A B P R /B L (B
T o-BiPH B B-F S H LY, ESHIR. BN
o~ SR B-FHE + T B AR D B PR R AL, Bt
W EM K TR Ca-8F, p-wrd) 0.
FLAth b DX S~ PH/ 8 P LA &5 T a— B P/ P Fi G 1)
WRIRER /T, By R p-m A2 K Tra-
WPy, FLAE R b DX 4 3 o B P 0 44 R M B -
Birbe

HCHsHR A (g kg™') AFEM (10.46) >k
% (6.484) >E22JE (5.419) >KiF (4.117) >
FEIE (3.437) >X488 (2.703) >4 (2.064) >%
W (1.293) >HEM (1.269) >kt (0.618)

FU 3 JG M X 4 38 v HC H s S A8 A5 B i e v 1)

Jy-HCH, 2MIiHh X o-HCH, HAb4 HiIX K
A-HCH. HHCHsH AW, KifE, F2)5 ., E
)TN X HCH A A K R 18 100% . T
i A Aty -HCH R &) B e, 1750 5 T ERE 5
Hy-HCHAY K R A HCHs AR Ik, Z975% 1
TR Hy-HCH, K% a-HCH / y-HCH
M HEEZE L, WE6HT/R . TE151 LR ey
9.3%M) 1 ha-HCH / y-HCHIY HLAEIEIT, HEWT
XS b DX A RSP T s AUE 1R ffa—HCH /
y-HCHBY AR T7, B P HCHZ 3| A5 A8
e

DDTsH & (g kg™ ) R (110.9) >3
N (91.06) >Ki#E (50.29) >ILHE (44.63) >i%
W (28.77) >¥24JE (12.09) >&h (11.32) >K
7 (6.568) > (5.645) > K (0.867)

THRYSp, p/ -DDER %15 T88%,
Ky . W22 )k 0 W, . Mp, p -DDD
KR F90%, MLl W, RS 5D
DDTsHKSR WM AFFE . p, p' -DDTHIK H KA
Xtp, p' -DDERIp, p' -DDD#AK, H HE
WM KHE ARG Hp, p/ -DDT. fE1514) 3k
i 97 % B AE S DDE R BR BE /= 5 FDDD
FEEHNARZE LIES %A, A%
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Fig. 4 Residues of OCPs in soils from Liaodong Peninsula
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Fig. 7 Residues of OCPs in soils from Shandong Peninsula
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DDTsFE A (g kg™ ) KM (25.91) >5
W(21.52) >Witk (20.41) >%E3¥K (17.79) >
¥ (14.30) . DDT/ (DDD+DDE ) 4 Ho{H %€ i,
(1.742) >33 (1.181) >3 (1.059) >FHh
(0.969) >iifk (0.451) .
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0.1 ), WTHER i T o [ 4% 1k A 7 DD T 7] 45
M. A40%M AL & T2, ATRES5DDT
A% B XE R R A EE TP AT BT DD TH A A G .

I DDTsHE i (18.66 pg ke ) >Hift
R E (630 pegkg') >SHCHsRFA & (4.82 pg
kg™ ) o IR B 64+ ERE S HCHs 5% B il o [
F—%brifE (HCHs/NT0.01 mg kg™") , FrARES
HCHs#E 8 B4 H R % 4niE (HCHs/NT0.05
mg kg ) o 124 HHERESDDTFR A st H & (£

BER B i EAR#E ) (GB15618-2008 ) —Zihrife
(DDTs/NTF0.05 mg kg™ ) , 34 LHEFEFDDTs5%
Bt R bR iE (DDTs/NF0.1 mg kg™ ) &
2.3 AEMEARTIEDOCPsHIFE BT
2.3.1 LR S AR R 7 2 E P OCPs Y 5k B
FFAE 7R B AN A Rl 5 XN R LSRR
iR IE ML, R E, BRPHUE AR i
M, EZHTEAME . 280 BB 8. MHEE
SRR E R D R e A B, K&
T b A RS

®l UHERFEBFARAMEAXNTIRENENIRANKESE

Table 1 Residues of OCPs in soils from Liaodong Peninsula relative to different type of land use ( pgkg™)

e = VI b -t St
Endosulfan a-HCH y-HCH p-HCH 0-HCH p.p'-DDE  pp'-DDD  p.,p'-DDT

Land uses o—Endosulfan f—Endosulfan
sulfate

S
Vegetable  0.02 +0.00 0.17 +£0.10
garden
i
ND ND ND ND
Grass land
R
0.21 £0.46 0.40 £ 0.50
Orchard
JK A
0.03 £0.02 0.12 £ 0.06
Paddy field
Tk
0.07 £0.11 0.24 +£0.12
Corn field
EfATotal  0.13+0.32 0.26 £ 0.25

0.06 +£0.03 0.07£0.05 0.14+0.04 0.82+1.38 0.18+0.21

020+0.19 026 £0.12 0.30+0.15 736 1290 0.31+0.27 6.93+£8.62 0.77+1.03 23.03+4.23

2.53+298 ND 4.19+3.96 ND 5.98 +3.82

0.03+0.02 0.31+£0.27 0.73+1.26 5.02+17.21 0.51+0.93 10.28 £20.84 2.32+4.50 40.1+101.6

249+5.13 149+235 4.89+x0.00

050+1.19 0.27+0.32 043+0.58 1.12+1.36 052+1.26 7.17+13.80 1.09+1.33 44.73 +70.40

029+0.85 0.26 £0.29 046+0.71 2.67+10.00 046+1.05 731+15.13 1.35+2.38 37.04 +82.41

VE: NDZERAKH Note: ND means not detected

R LA AL, a—fFHak B o 2R Pl > oK il > 7K
Fef >3t o f—fa 1H 5% B oy SR Bl > R K Hb > 3% i >
JKFE o P IR 6 5% B o K > SR > KRS
H>HR L, BIRME, mAREE (pgke') AE
KH (0.810) >HFE (0.640 ) >3EHL (0.390) >/K
FEH (0.210) .
FiE A R 7 X 3 b p- B PR RO R B R OR T
a-TiF, XSG IRELE R
a—-HCHZEE B & B> £ oK > 58 > K
o B-HCHZE B o0 32 b > 5 bl > 50 i > T oK > 7K
*aﬁflo y—HCHER B & o0 S el > 1 oK Hb > 3% > K Ag
M. o-HCHEE B &R 5 K M > S el > 35 > 7K fg H
HCHs#E B & (ng kg™ ) A3EH (8.230) >4l

(6.570) >H M (2.530) >FE K (2. 340) >/KFH
M (1.210) . FrfaFaE =X b p-HCH T 5 [k
B, A B—H CHER AR M 53 #F HCH 53 A4 14 v i
FaE, TEEPHCHM K& 5% B % Ui b i oK &
HiZHCH,

p, p' -DDTH#%H
HW>/KFEH. p, p’
SRH ST SKFEH ., p, p’
TG H > F oK M > b

ANTRFAE 7 X H AR A DD TR B i (g
kg™ ) MEKH (52.99) >HFE (52.71) >FHb
(30.73) >HHb (10.17 ) >/KFEH (8.87) o A[alfh
R 3Ehp, p’ -DDEAMIp, p’ -DDTHT &l

BA oA R OK Ml > S el > S >
~DDE#% B i A 5 [l > K M >
-DDD%% 8 & by S [l >
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g = Wi, SRHEBEMaGES Y TR &L
RIERIA =2 4, ST AR2K 5 10 0CPs 5% 5 K%U?OC%E@H)@%@EF&%““, *ﬁfi, W B

(g kg") MER (59.92) >E KM (56.14) >
SEHL (39.35) >EiH (12.71) >/AKFREH (10.29) .
TR A 7 3 R HE P OCPs iR B LA 2
S, R E R R RN R AR ) RN 24 it FE R TR 5
AN [ b AR 7 X0 A HE 2 A R [R) A AR I
FRRREEE | BB E RIS, &R AR TE Y

Hh HC Gt S I e A B By AT o ELKR B P BIL B
AR, KUKREH R OCPs % /K T2 . R
[EIECS IR S SCi

2.3.2 WA AFEFAE T NP OCPs 15k
FRAE IR R R OCPsBR B I 3R2. A
bHER ORI Y, Al R R

R WEFBFARMEAXTEDIENIRGNZES

Table 2 Residues of OCPs in soils from Shandong Peninsula relative to type of land use ( wgkg™)

AL
MEA eBt pEt
Endosulfan  a-HCH

Land uses o-Endosulfan f-Endosulfan

sulfate

y-HCH

p-HCH  6-HCH p, p' -DDE p, p'-DDD p, p' -DDT

30
Vegetable 1.94+1.74 321374 2.61+330 0.92+0.67 0.58 +0.48 0.76+1.08 0.12+0.18 533+9.46 3.12+543 10.45+26.65
garden
|
ND 1.23+0.00 3.52+0.00 0.25+0.19 3.93+0.00 0.95+045 0.04+0.05 17.83+20.85 1.27+1.14 9.14 + 8.60
Orchard
4 H
0.53+0.75 0.69+0.79 191+3.86 1.37+1.75 2.52+2.88 121+256 1.01+140 583+7.84 130+1.65 9.36+11.27
Wheat field
g FH
ND ND 0.99 +1.72 0.24 +0.25 0.54 +0.44 ND 8.66+17.42 2.16+2.01 6.04+892
Cotton field
Tk
ND 0.06 +0.00 0.59 +0.25 0.39+0.34 0.03+0.02 12.01 +13.41 1.48+2.13 12.16 = 14.37
Corn field
BEATotal  1.63+1.65 241+331 226+341 1.06+1.43 2.10+2.65 0.94+1.97 0.72+124 7.65+12.00 1.58+234 943 +15.54

. NDFE/RAKH Note: ND means not detected

o-WRFFAR B O S M. p- SR
hy 3> e > 22 T B PRI R Eh % B ol A B > 5%
Ho>ZFH>FEKH, BfHEEE (pg kg™') HEH
(7.760) >HpE (4.750) >Z 1 (3.130) >FE KM
(0.060) o [FIARE AT A Rl 7 X 4398 vp gt 115k
WK To-fift, XHELRESEER -3, HYS
RSB S, S —F

o-HCHE B 8 72 >4 > > T oK >
P . p-HCHER B it o 2 B > R bl > 35 > B >
KM, y-HCHER BR &t 2 A el > 22 HH >3 >4 H .
O-HCHEE B3 o0 42 [ >37 > B fel > Bk, Skt
R, ZH., MHE, ERHa-HCHK R K
100% .,

HCHs# i (pg kg™ ) AEM (6.110) >3
(5.170) >3¢H (2.380) >ARH (1.770) >E 2k

i (1.010) o BRZZ HAMH AN, HAbR 7 X 1
HEhp-HCHFT 5 b H K, FEERAS-HCHA
Ao F A R O RGeS, TR
I o 5 s o B R D R K L y—HCH B 3
tb2t N ik a-HCH, I H K& a-HCHAT L)
FAb p-HCH ' P,

p, p' —-DDTHE R & R E K> >3 H >
PS>t ., p, p' -DDEFR il F il > E K Ho> 47
> H>3hh, p, p/ -DDDFR A &k 32 Hi> 4
STk M HISHEEE . e, SRR ZH. M.
EkHip, p' -DDTH: HZEHH100%

AP EEPDDTsREE (pg
kg ') MAHR (28.24) >Tk#h (25.65) >3
(18.90) >HiM (16.86) >F M (16.49) . AJd
Py X Edp, p’ -DDERIp, p’ -DDTHT &
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el . hTRIZELES e, DDDFE  TDDT T EEHCHK, 45iMERE, 1EK P

(X TDDE,

ANFEFHE T, IR B OCPsR A &
(g kg') HHR (38.16) >3EH (29.04) >E
kM (26.72) >FEH (25.73) >HH (18.63) .
24 IERMUFEFEZOCPsHBIFR LR

AR 2 5 R B PHAR B 496,30 pg ke,
HILEFBoME . Hoa-mFF . S-5FHAi T
BRI AR EYE TIRER. X5
1994—20044F i S} 1 fiff F 1% Dl A — 2, LuFéJm
FHE 4 R3 000 t, 12544 K100 ~ 500 -

INARE B HCHs PR A B N4.82 pg kg™, ;%L
ARAEHWL3M5 . RS B A-HCHER F & &
TR, HAG SRR, LRS-
B-HCHE e, SERVT =M 3 b A L ER
245 1) 43 A5 FR AR AL B 0 i 2 T DT AR W) 04 F g 45 2R
A@ﬂ”oiﬁﬁlﬁmﬁ#ﬁ%*ﬂmmkiﬁ
IO PR B A, 76 FAR U B I K . y-HCH
Sk Ha-HCH, Jf H KiEMa-HCHA] % 4kh
B-HCH '™, SEHEPp-HCHEL B s

AR5 A DD TSR B 5 45,70 g ke',
SR B 2505 . W& P DDDAIDDES
B AHIE, DDTER B DRI AR 5 & T IRk
B, WARESDDT/ (DDD+DDE ) i1, M
mﬂEEi%ﬁ;ﬁﬂ%*%ﬁwﬁﬁA%,ﬁk

. ULHTT AR I AT e B DD TR A

P B DDTs 5% B B 4478 THCHs, — J7 1 H

BB RHCH/N, Z2RER S, FEHCHEDDT
B M e e R Y S Tl T HCH
e ER B IR (4R 95% T ZIAEEL ) N
3~20a, F36.5a; DDT R4 ~30a, F10a"7),
25 ITHRAULFEFEBLIEFROCPSHREBESERNE

ftb 3t X Eb 3

A FE AL AR R L AR 2 R S A b X L
B S} . HCHs MIDDTs % B4 & s an g3 f k4 fr
IR SRR, ASHEST X A 8 R PR G AR B
GE MR AT, TR R Y R
KA T ARIMA KL sk, YL K38
i N T BRI T AV LT )

ol IR AR /5, RWIEESEIX
172, BEME, ILARM LR S 25 b ik B

mAAL.

AW T XA P HCHs (13- Y 5% B 5 2 95
X PP /3, MR AR T s, 5
B g X Y s YRR DT, T
JegestpIx 2, L ARMIL AR S L HEHCHS B
EAEEMNA T %K. DDTs 5% & & 5 R

A T R X Y 3, A R
X213, X P16, T A RNIL ARk
FDDTsH B & 78 B AL T i 4 K. 0 R FNL AR

K+ HCHsMIDDTs R B i AR &, AR E
F (R R EFRME) (GB15618-2008 ) —%%
Frife .

F3 IRSUFEFEREMHMXTERRANKEE LR

Table 3 Comparison of Liaodong and Shandong Peninsulas with other areas in residue of endosulfan in soil

HilX (45, 1) Location

B} Endosulfan ( ngkg') BHEKIE Data sources

TR ANN AR B Liaodong and Shandong Peninsulas
M5 Leizhou Peninsula
IR MR XK Area typical of Guangdong
M JRETH X Harbin City
HEAUEHF L A county in Lianyungang
BRIT =AW Pearl River Delta

WYL Zhanjiang City

L4 FBETT =8 X High technology zone in Xiangfan, Hubei

3.09 AT This study

3.09 [18]

15.09 [ 8]
3.373x 107 [19]

4.96 [20]

2.37 [21]

4.31 [7]

6.531 [22]
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Table 4 Comparison of Liaodong and Shandong Peninsulas with other areas in residue of HCHs and DDTs in soil

HiIX (48, 77 ) Location

HCHs (pgkg")

DDTs ( wgkg") AR AIR Data sources

TRMLE S Liaodong and Shandong Peninsulas 4.69 26.83 AWFFE This study
Jb 5t iR X Plain areas in Beijing 1.47 74.87 [23]
H i HIX Qingdao 4.01 23.73 [24]
J7F South Jiangsu 11.12 154 [25]
WRIL=FA Y The Pearl River Delta 3.15 32.85 [26]
W EE 4<% East Hunan 18.89 26.09 [27]
168 EHET R 37 X High technology zone in Xiangfan, Hubei 1.131 2.885 [22]
AVGRHLIX Southwest Shandong 5.73 17.00 [28]
3 Q:I% i/a Pollution Research, 2009, 16: 295—301
[ 5] fUNH, kA, Ml % IWRMA T P AILELK
N %E@ﬁ%%’&éﬁ»ﬁﬁﬁ?{. WEREHEE, 2012, 40 (1) :
WA & £ HERE i ha-HCHAlp, p° -DDT
E[/ N - . , pE[/ p/\ 50—56. Dai J R, Zhang J, Yu C, et al. Research on
1 ﬁl ﬁ %i’{] j‘] 100%, p. p" -DDEM 1:M Hj $ﬂg residues and sources of organochlorine pesticides in soil
NG F 4o 1 ’
=95% . iLARFE LR F-HCHAIp, p' - of Yantai, Shandong Province (In Chinese) . Earth
DDEE"J*@&%%%?SO%, j:j%':PHCH*DDDT’ﬁ{ and Environment, 2012, 40 (1) : 50—56
SRS AFAE o WNZRE B LIPS RIHCH SR B s [6 ] Ez, Egiz, E#m, 4. TdeRm LR
BT, DDTsREEMTIIAEE. 5H R DA 255 AR AL, 2010, 41
P9 F Al DX S0 GO B AT LG L R BRI B (30 0TI Wang WM, Wang Y M, Wane
S C, et al. Residual characteristics of herbicides
SRR PT R B AR B, HCHs RIDDTs 5% B it ’
. < TR I B > and organochlorine pesticides in agricultural soils in
I TN ] _
L.% < AP /j:{E> (GB15618-2008) Northern Liaoning Province (In Chinese ) . Chinese
L e S e /A S OE 4 e
b A L SERE i 5300 o5 R S 4,539 A Journal of Soil Science, 2010, 41 (3) : 716—721
9.05%, HARRMRARBSER (HIIRGIE (7)o@, B, A, SO0 RS AR
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RESIDUES OF ORGANOCHLORINE PESTICIDES IN SOILS OF LIAODONG AND
SHANDONG PENINSULAS

Li He' Li Shaomin' Li Qingbo'’
(1 College of Environmental Sciences and Engineering, Dalian Maritime University, Dalian, Liaoning 116026, China )

Zhu Yingyue' Liu Quanyong’ Tong Xiaoying’

(2 Department of Biological Engineering, Shangqiu Polytechnic, Shangqiu, Henan 476005, China )

(3 Dalian Environment Monitoring Center, Dalian, Liaoning 116000, China )

Abstract Organochlorine pesticides are likely to travel over a long distance in the atmospheric
environment, bringing about adverse effects on human health and ecological environment. Owing to the
excessive use of pesticides in the past, the detection rate of OCPs residue in soil is still quite high,

though the residue in soil has so far been greatly reduced. During the period of 2005—2008, from 15 cities
or counties in the Liaodong and Shandong Peninsulas collected were a total of 265 surface (0 ~20 c¢m)
soil samples, of which 151 soil samples were from the Liaodong Peninsula, involving 5 types of land use
(vegetable garden, grassland, orchard, paddy field and corn field) and 114 soil samples from the
Shandong Peninsula, also involving five types of land-uses ( vegetable garden, wheat field, cotton field,

orchard, and corn field ) . Before the soil samples were analyzed for a—and f-endosulfan, endosulfan
sulfate, a—, p-, y—-and 6-HCH, p, p' -DDT, p, p' -DDE and p, p’ -DDD with GC-ECD, they
were subjected to ultrasonic extraction using acetone/petroleum ether ( 1/3, V/V ) , purification with a glass
chromatography column, and leaching with hexane/dichloromethane (1/1, V/V ) for constant volume. On
such a basis, annual variation and spatial distribution of endosulfan, HCHs and DDTs residues in the soils
of the studied regions and volumes of OCP residues in the soils relative to type of land use were analyzed and
characterized.

Results show that the residue of endosulfan and HCHs in the soils of the Shandong Peninsula was 6.30
wg kg and 4.82 pg kg™, respectively, about 9 and 1.3 times as high as that in the soils of the Liaodong
Peninsula, while the residue of DDTs in the soils of the Liaodong Peninsula was 45.70 wg kg™, about
2.5 times as high as that in the soils of the Shandong Peninsula. The detection rates of a—HCH, p, p' -
DDE and p, p’ -DDT in the soils of the Shandong Peninsula were all higher than 80%, while the detection
rates of f~HCH and p, p’ -DDE in the soils of the Liaodong Peninsula were above 80%, too. HCHs and
DDTs residues were quite common in the soils of the studied regions. It was found that the highest content
of endosulfan residue was in Xingcheng, being 1.294 g kg™', whereas the lowest was in Laizhou, being
0.062 g kg™'; the highest content of HCHs residue was in Gaizhou, being 10.46 w g kg™', whereas the
lowest was in Dawa, being 0.618 w g kg™'; and the highest content of DDTs residue was in Xingcheng, being
1109w g kg™, whereas the lowest was in Dawa, being 0.867 g kg™'. In terms of residue content in the soil
the fractions of OCPs displayed an order of DDTs > HCHs > endosulfan in the Liaodong Peninsula and an
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order of DDTs > endosulfan > HCHs in the Shandong Peninsula, while in terms of content of OCPs residues
in soil, the five types of land use followed an order of orchard (59.92pg kg™ ) > corn field (56.14pg
kg™') > vegetable field (39.35wgkg™) > grassland (12.71wgkg™') > paddy field (10.29wgkg™) in
the Liaodong Peninsula and an order of orchard (38.16 wgkg™') > vegetable field (29.04wgkg™) > corn
field (26.72pwg kg™ ) > wheat field (25.73 g kg™') > cotton field (18.63 g kg™') in the Shandong
Peninsula.

The mean content of endosulfan residues in the sampling regions was 3.09 g kg™', lower than that
in other areas in China. And the mean content of HCHs and DDTs residues was 4.69 and 26.83 g kg™,
respectively, both below Grade I criteria of the National Standard for Soil Environment Quality ( GB15618-
2008 ) , though content of the residues in some individual samples were found to be higher than the
criteria. Samples with HCHs and DDTs residues higher than the criteria accounted for 4.53% and 9.05%,
respectively, of the total number of samples. Among them, only 2 samples exceeded Grade II criteria of the
national standard in content of HCHs residues and 5 did in content of DDTs residue. To sum up, in the soils
of the two peninsulas the contents of endosulfan, HCHs and DDTs residues were fairly low.

Key words Organochlorine pesticides; Liaodong peninsula; Shandong peninsula; Residues; Land

uses
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