+ 1% (Soils), 2008, 40 (6): 954~959

= AABXEHIEBHERYA (OCPs) BTt HH”
—— LA LU T R X

5 #2, BKE', kAW, §RE?2, T W, THE?
(1R R R MR VRIS E b, M 510275 2 7 4 AEASREE L L SWFFET, 1M 510650)

B E:

TEHUL T ERIT = A s 0 L oS DAE A B S0OR 5, 204 T 26 AMRRIE TSRS 89 17 R HLEUR 25 (OCPs)

I, IR HRIEREAT /00T SR IR, 17 B OCPs 1 26 A>3t it P A ARREEERIR L, A DS 2R A ik 5]
100%. AN/N/NFER A B-HCH HIBRE E iR, wlAEL B-HCH MIZiHA K. Ji4h, ATREAHTI y-HCH BEAEHEAE . 778N
TR P B, (E5 B B RIE B ROKTo MRAE AT, 3R o AR 25 1 2O L AR Bk, LIS Bk
PR N T HEFRSE. i 3 e 23 7T LLBR-BSERM A4 Bt I p,p>-DDD Ml p,p’-DDT ZAM 13 R ML 2y h
WO AN T80y, BT MR R T 92.28%. H— T R T o-HCH. &, KA. p,p-DDE. 8-HCH. fiii)} 11 4
6 P Ty, X 6 FARZIZIAAE B IMAIRNE; 55 = T T AR IGA

KHEIA:
FESES: X171

BRYT = M HLIX (Pearl River Delta area, PRD) /&
WEA G KRR e —, HeERBRAT R
W I T IR L, X R T B 1
i oevE), LA 2 (organochloro pesticides, OCPs)
WL 32 IV 5 Y 2 107 OCPs B 1t 45 [l
JZAE, SRR SRR T 20 A 70 AP A
BRYG I AR R AT . T B S K &t FHOCPs, JUH &
TRYT =X, Hikbmg WA, SRS, i HE
K, OCPsHE &P A% K f bt , BARTE T 1983
fEATHAE B IOCPS™, (H il Ikt mdase, A
Ty BEfdE, R BTk B AE B S I W R & R ERSE A .

1 HAREX#ER

fl LT AR XA FERYE = AN 3 (A48 113900
~113°30'; dt4hi 22°40" ~ 23°00"), [HFH 806.5 km?.
PEYL. ALYLIE AR SR A DU I = M, Hh3h
S, KM, KERIIARLE A 4 6, TmA PELL.
JEVCF. S 16 4%, K 210 km, PIIRYE 164
%, K 7557 km, SKIEAR 103.2 km?e RS

AT = 3 AR FRAYEOHS Y; Okik

B RAT M AN . B ISR L KRS
HEB L. RIS

2 MEIEAE

2.1 R
MRAEHFFDCANE AL A Jmy . AT L HEBEK

KM LIRRTRAERFE R, BIEEAR RS

A, AT RAT B AR T
2.2 EMHE

KA 0~20cm K21, RHZ SHAHRA K —
MREFEM TN, AR ZIE 1 kg, ZHT
ARV ik X, HIERERE AT, JEET
VKA PRI IR AT o BEAFESE R AR R, R T
EEREN ARG (GPS) 5ENL, HERAETIEREM 26 1,
2.3 DA%

OYMTRT, K SRR S UKAE B, TR R X
T, THESESHRIT S 51t 60 H I% . MERIFRELFE 20 g
TRAHIER T, 76 250 ml “FIELH T A 200 ml
TERFEE 2 g KIGINE R DL RIKCR YRR, A

OFEIH : [H WA 5 A SR A H (3£[20051011-16) ] AEFHETE R LI EHHE (200443030800, 2005A30402006,

2002C3201) FJ R ARELAILETFRFBAIH (06202438) ¥iH),

EH A B3 (1978—), T, WdautiE A, YHE, W-Earsed, T HERRE R SRR TS . E-mail: mj3140@163. com
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WATh 22 °C, [Pl EEFERIAE 5 ~ 6 K/ he RRIOK
B RAC IR 1 ml, I 10 ml E S efs
Wi, FRIRAEZR 1 ~2 mlo EHTH R A LR (2
1), A EE D ZHTRE (AR 1T em), SRATIE CbeiE
R, BTN R KIS 12 em, %4LER 6 cm,
ToKERERSN 2 cm. SEH 15 ml IF Ceitkst et
Y, Bl 70ml & EE/IECE (3:7viv) Bt
ZINT I WRPERE IE O s R, s aia <
WA 0.2 ml, MIAPWFRYIHEAT € 8504t OCPs & . JIT
M 17 B OCPs 43424 o-HCH. B-HCH. y-HCH.
§-HCH. L&, LIKH. LAY ST 1 Bift
I BKICH Ak G 52K IGH#% . p,p’-DDE.
p.p’-DDD. p,p’-DDT. FifHaifh. H4 . L
1, DDT. A FKICH. kA, BN
AN T HEAMEA NG5 (POPs) M af
IRPEANGY), A5k BRI EIAE b A s R ) e A A
BLG 44 . HCH &% 56 [ 5K 3 OR R o 19 129 Rl
etz —. BFEX OCPs WFFEHIANKIR N,

AL BPHIT S AR ICHRE . R PHR IR AR . 4T
WM H RSN EM, B 5 AA R
BENGE S
2.4 BIEEH

KM SHIMADZU GC-2010 ARG IEAY (A
7)), ECDIMIZE, DB-5 #PEAsiBqnest. #/M
AN TSI 2N, o FE P TR : U5 100°C AR +F 1 min,
L 4°C/minf#FFHEE 290°C, f£4F 10 min. K]
W BRI AR E SR S b AR S & & . 2R D
HRE 260°C, AREEAE, B Tul, RIHSE AL
310°C. KM W br¥E .
2.5 HitathAE

i vt o bR A APSS13.0 3547

3 HRE5LMH

3.1 HIEOCPs &2
JAE X 13 OCPs & B4 Hras HILE 1.

F 1 INEXLIE OCPs B 24T (ng/kg)

Table 1 Descriptive statistics of OCPs contents in soils of Shunde

wEw o e/ ME RN bR K th #(%)
o-HCH 1.37 ND 0.25 0.32 84.62
B-HCH 4.67 ND 0.67 0.94 84.62
y-HCH 0.76 ND 0.19 0.17 84.62
8-HCH 0.77 ND 0.10 0.19 46.15
L& 0.50 ND 0.11 0.15 57.69
SCIGH 2.62 0.43 0.90 0.53 100.00
LEIE 0.13 ND 0.02 0.03 46.15
)T 0.82 ND 0.05 0.16 34.62
11 15.12 ND 1.73 3.36 96.15
K G 0.31 ND 0.06 0.08 50.00
SRR IGH] 0.77 ND 0.16 0.17 88.46
K G 0.76 ND 0.14 0.18 80.77
p,p’-DDE 26.61 ND 1.32 5.16 96.15
p.p’-DDD 0.45 ND 0.03 0.09 15.38
p,p’-DDT 0.35 ND 0.04 0.07 26.92
P HR R £ 71.01 ND 4.13 14.20 61.54
FH 420 T 3 5.11 ND 1.59 1.67 73.08

T: ND FRARRH

M 1 WTRUE H, SCICHIIIAS H s (100.00
%), HUGEHSH (96.15%), 45 5 b &9
RAE 80% LA L, %)t o-HCH (84.62%). B-HCH
(84.62%). y-HCH (84.62%). FIKEH] (88.46%)

I I (80.77%), p,p’-DDD A HI F iR AK
(15.38%). HILAT4N, OCPs fEMiftE +BEFFIE b 45
J 5 A, JLARCIGHIS 8P o-HCH. B-HCH.
y-HCH. 53K [CHIAN AR GRS 7 P &P 5
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FRAE R APEA WS G Wi 5F R BE A %, HCHAN
DDT4OCPs & A 0 4, 128 30 245
i), 324 I HCHMDDTIA R 500 J7 ), %+
BEABEIE T P G Y R IS A AR T R kT
R FA PR AT IR

HCHA 4 i R4, 43 )& a-HCH. B-HCH . y-HCH
FIS-HCH, T &S gsiAm, FEOLIEMTES
FIAT AR . Kristine25" YIRS HCH 4 Fif
S R AR A S5 o 11 o8 i 3ok 824K /X Ok o-HCH >y-HCH >
8-HCH>B-HCH, B-HCHF¥fEH s mlg. Aoas R
HCH 4 Fp S f 44 i)~ F 35 & 2 eI 2 i I 8-HCH <
y-HCH < o-HCH < B-HCH, 7t — & f&£ & EEE T
Kristine X [R5 45 5. 7 oh, A#F50A Y, y-HCH
TE— 8 4 F Al LLFAE Jjo-HCH, a-HCHAE—5E &1
N A LUEE AL S B-HCH o 3X 48 i 0] LUK 2 BF 9% v
y-HCH. o-HCH. B-HCH® &AM KT mfl k. )
4k, HCHI{Z KA, a-HCH/y-HCHEGAH —fE7E 4 ~ 7
ZI, KT EUNTIXAE L, AU AR S AR
R, i a-HCH /y-HCHA FLEEE T 1, W7k
AW y-HCH S NPV AR OB 5 45 R R,
o-HCH/y-HCHIF ELAE ISP IME 0 1.14, 18<4, Ui
FIXHCHIR R P2 ) 1 T SRR Canilh B . Wb 8
A AR CORAE T B, RIRHZLE AR
WEAL 1, R R BT Iy-HCHEE AW FTIX + 1EER
Bt B IR B TR AR (GB15618-1995)H 4 HCH
I E, — IR UEIR 4 50 ug/kg, AFFAI4E R
FAH H eArHE, Bk, BFUX 3R 52 IHCHT)
e\

You M iF 5% A by, DDTE R 855 vh v #4k
DDDAIDDE, ' DDE& 1= 2 [ 44, DDDIR /b,
AW DDT. DDE. DDDERE 354 0.07.
0.09 F15.15 ug/kg, 1XAJ LA You 5 Ittt 57 45 45 51
fif# . tHTDDTH] LA 4k yDDDAIDDE, K it 45 i}
[ 4R, DDTAEIRES )& S B Wi 4K, MDDE
FIDDDIFI & i 25 Wi 5. DDT/EDDT 1] LU K]
Wi e A B MDDTHE AR EE, #DDT/YDDT>0.5, M
WNH BHIIDDTH AR, A5t DDT/E.DDT
=0.013, WiE<0.5, FrLAn] LA A s S 34 A 8 1)
DDTY5 4Pt N3 EE, T3EhDDT 3= 8k 2 i it F &R
iR o TR E T IEIAEE TR AR ME(GB15618-1995)
XIDDTHIRE, —2 T EFRUEIR 54 50 ug/kg, AR
FEITIR ) AR W DDT 2 f 38 R M ok e kR e, B

DAWTFSE X 4358 B ARG DDTHL B, (H I R ik )35 4Lk
s

TR B OCPsIE Sl R FE A B 42 0]
KA H R K Z M R /KIS s 3, 0 3 75 A v
ANIEFE . T RFEOCPSTE W (AT HLYS J 45 s
(A AT e R B OO, R AR R
B S ARG N Z S R R B A A KT
17 FhOCPs¥JA A RIFEFEMIAS H,  HAH 4> OCPshk B &=
WAL TR, SR — i AR KU .

3.2 AFHH

ERMIE AR, fAEARE 2 A M ERE R, Hid
TEIRNE BSE I RAR K WA, XA 2
TN EAT WA CRPRRZED . 40 # (factor
analysis) 1] LA 2725 & R DR LA S5 G AT 1B
A, R RIER I 2 AR BT O S . X
D7)z E A 2 R U,

H B & A B Top,p>-DDD  #l p,p’-DDT
G4 PR H AR, BRI D, To ALY 5y R
AT PR 72047, AR SCRI ] SPSS13.0 %) 26 /> 145
FES R4 13 Bl OCPs JEAT T K743 #r, 43#ir 4 R
* 2.

T PR A AR 7 o AR RE (R 3D R

Z1 = 0.9430-HCH - 0.948 L& - 0.944 L KH) +
0.997 p,p’-DDE + 0.939 54k K5 +0.974 i f} 11

72 =0.983 Kk FG5

7o T R W Jsoke 13 AR s i (1) 5 mT DA
AP TRk e, S5 ZE R A 92.28%, 1
R T R RIS T 66.61%, UL —F AL
I BEfE IR 3 45 B o DS 7 13 A B T LU HY
AN EIEAT, o-HCH. B&L LKA
p,p’-DDE. Ak IGH). B P AR 28— ks BA midk
fif, B FE RO RS G BRI E A, BB
FEAEHM 2K OCPs B0, X5 4MhjiH] OCPs
7 s 2%, AR AR AR 24 it Ffr DL Rt F 77 S0 3 9 A
W=D ERT TN CAES . B RAESS — o b
A, BB R EERILT —F OCPs 14 A
FRAE, J& T sRlr, 5T oAmEA
SEHAE

M 4 FTLUEH, B0 i s 1T
51 a-HCH. G5, 3LIKH, p,p’-DDE. Ak G
B FH 1185415y 2 R34 A W ARG, Ui 6 Ff
Yoy 2 MRRHEY], EWAE—E R LEE T B4
Mg 4.
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Table 2 Total explained variables obtained by Principal Component Analysis
By BIRRRF AL P T7 228
BT AUHTEASH BRTTEASH ROT%E BRTTEASH R ER
1 8.66 66.61 66.61 8.66 66.61 66.61
2 3.34 25.67 92.28 3.34 25.67 92.28
3 1.00 7.72 100.00
4 8.46E-016 6.51E-015 100.00
5 5.35E-016 4.12E-015 100.00
6 3.37E-016 2.59E-015 100.00
7 3.11E-017 2.39E-016 100.00
8 -8.68E-017 -6.68E-016 100.00
9 -1.49E-016 -1.15E-015 100.00
10 -1.60E-016 -1.23E-015 100.00
11 -2.80E-016 -2.16E-015 100.00
12 -4.13E-016 -3.18E-015 100.00
13 -1.17E-015 -8.98E-015 100.00
% 3 |MfELIE OCPs % %ERE
Table 3 Component matrix of OCPs in soils of Shunde
o-HCH B-HCH y-HCH §-HCH LR R KIKHE pp- ik BAHTD R BAHR
DDE il il 1 T
1 0.943 0.720 0.874 0.804 -0.948 -0.944 0.183 0.997 0.939 0.974 0.638 0.818 -0.341
2 0.331 0.624 0.482 0.589 0.149 0.302 0.983 0.047 -0.342 -0.221 -0.354 -0.527 0.779

Ee R T2A TS

F4 HEXRHER

Table 4 Correlation coefficient matrix

a-HCH B-HCH vy-HCH §-HCH t& WKH KEK# pp-DDE  FIKEH BT SIKEAE MPHRIRE e

a-HCH
B-HCH
v-HCH
8-HCH
£
SR
AR G
p,p’-DDE
8-HCH
[ivagll
K FHIE
i SHER IR 2R
AR

1

0.877
1

0.986
0914
1

0956  -0.837 -0.787 0.498 0.955 0.774 0.847 0.504 0.604 -0.049
0923  -0.675 -0.532 0.744 0.765 0.453 0.547 0.031 0.190 0.082
0992  -0.742 -0.673 0.635 0.891 0.658 0.748 0.423 0.473 0.106
1 -0.653  -0.571  0.727 0.825 0.556 0.657 0.358 0.366 0.227
1 0.977  -0.026 -0.955 -0.933 -0.941 -0.466 -0.789 0.587

1 0.124 -0.935 -0.986 -0.979 -0.618 -0.900 0.627

1 0.229 -0.164 -0.038 -0.228 -0.367 0.706

1 0.918 0.957 0.579 0.777 -0.334

1 992 0.742 0.956 -0.570

1 0.737 0.925 -0.475

1 0.866 -0.134

1 -0.568

1
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4 HHik [8] B/, VAU, TR AR 2R Yo 15 £ 3 (X0 A S b0 3.
, . I e . RIS RIAWEST, 2000, 13(3): 40-43
(1) OCPs fEMifE 1IN B b A5 2 B 5k E 4 i:ﬁ? (Xﬂw - i
[91 ##E, i, HEH. KICRNBUKEEFY A HLEKZ

fii o 17 Tt OCPs (4153 ¥ A AR FEBE A Hh (15.38% ~
100.00%), HAHEHRE D45 EH 20 £4:1% DDT
A HCH %5 i vk A 2.

(2) #55 OCPs Tr LI & &EiL 4 T w1
K, A PR R A R o EIAE] T 71.01 ug/kg.

(3) HWTAT RV E Y HCH #E H33RES, 1My
DDT 4k ATk et AR 2 ik B o

(4) WF R, AFAEHFh R Z AT X 13
OCPs 5% FA vk pe K, 1R T BE -5 2 bR b A 7 it FH b
ViESYIR EEPSR

S 3Tk
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Residues of OCPs in Soils of Typical Area of Pearl River Delta, South China

—A Case Study in Shunde, Foshan City

MA Jin'?, ZHOU Yong-zhang', ZHANG Tian-bin’, GAO Yuan-xue?, LUO Wei’, WAN Hong-fu2
( 1 Center for Earth Environment and Resources, Sun Yat-sen University, Guangzhou 510275, China;

2 Guangdong Institute of Eco-environment and Soil Sciences, Guangzhou 510650, China)

Abstract:  The contents and sources of 17 organochlorine pesticides (OCPs) were studied in 26 representative soils in Shunde region, Foshan
City, the Pearl River Delta. The result showed that 17 types of OCPs were detectable in all soil samples. HCHs and DDTs residues could be detected
but were lower than the corresponding limits in the National Soil Environment Quality Standard. Residue content of B-HCH was the highest in HCHs,
which was attributed to it’s structure. There might be new y-HCH coming into soil recently. It seemed no new source for DDTs. Two principal
components were extracted from 13 components by Principal Component Analysis, accounting for 92.28% of the 17 OCPs tested. The first principal
component was composed of a—HCH, heptachlor, aldrin, p,p’-DDE, 3-HCH and endosulfanll, and the second one was mainly of dieldrin.

Key words: Pearl River Delta, Soil, OCPs, POPs, Sources



