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Spatial Distribution and Risk Assessment of Insecticides in Surface Soil from a
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Rapidly Urbanizing Region

WEI Yan-li'*, BAO Lian-jun', WU Cheng-zhou'*, ZENG Eddy Y.'

(1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou
510640, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; To examine the distribution patterns of organic contaminants in rapidly urbanizing regions, the levels and spatial distributions
of 19 overlooked insecticides, i. e., phenyl-pyrazole class ( fipronil), chlordane, endosulfan, nonachlor, hexachlorobenzene,
heptachlor, dieldrin, aldrin, endrin, methoxychlor and their metabolites, were examined in 229 soil samples collected from the Pearl
River Delta (PRD) and surrounding areas. The results indicated that higher insecticide levels distributed in the central PRD, while
lower levels congested in the surrounding areas. The similar spatial patterns between the levels of insecticides and economic prosperity
or population density demonstrated that social-economic factors may have dictated the spatial patterns of insecticides. In addition, the
changing of land-use types during urbanization processes, e. g. , historical plowlands have been converted into residential landscapes,
resulted in high concentrations of banned insecticides in metropolis of the central PRD. Source diagnostics indicated that new inputs of
technical chlordane products existed in the PRD and surrounding areas. Fipronil was degraded into fipronil sulfone and fipronil sulfide
in most soil samples because of its low half-life in soil. Finally, a risk assessment of 19 insecticides in soil for human health suggested
that six samples collected from the major administrative districts with dense population had potential cancer or non-cancer risk to human
health. Therefore, these overlooked insecticides should be concerned in future environmental research.

Key words :soil; insecticides; Pearl River Delta; urbanization; risk assessment
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Fig. 1 Map of the sampling sites in the Pearl
River Delta (PRD) and surrounding areas
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200°C , FFLL 3 °C -min ~' B FHIRH R T 240°C, 1
£ 1 min, f2J5 L 40 °C -min ™' FHE R TF & 300°C
PREF 3 min. M RAH L, HAAWER LS
mL-min~". 16 A AL AR 25 i H 6.3% 4 DB-5MS
(K 60 m, N4E 0.25 mm, i%ZBEERE 0. 25 um) #F
AP0 B, B IR s g U AR IR WD 4R IR EE
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kLA 2 °C -min ' [ R TEE 240°C, HE—F LS
C -min "' AR TF 2 260°C , F- LA 20 °C - min ' () 3#
BRIFZE 280°C , f44% 2 min, FJ5 LA 20 °C - min ~' B3
FFFZ 290C , FHARHF 15. 5 min. FERE O SR HFEFFH
IR, E IR EE R 100°C, LL 200 C -min ™' B R T E
290°C (f#4F 45 min).

F1 19 WRAFNEKRI=AMNEEEBXE T ERNRHNE REFMREKE

Table 1  Detection frequencies, concentrations and recoveries of 19 insecticides in soil from the Pearl River Delta and surrounding areas

5iH DE/% mrﬁﬁiﬁl(u_fﬁﬁ) M t%D(L:ll?EiJr) I + SD/%
/ng-g /ng-g
A8 0% 2% B0 B AR = 4
L& 11 nd* ~3.2 0.11 £0.29 56 £12
HEEHE A 5.2 nd ~2.7 0.08 +0.34 88 +20
WELE B 3.9 nd ~ 62 0.30 £4.1 73 +15
y-#St 12 nd ~6.4 0.13 +0.48 82 x11
a- @S 13 nd ~36 0.63+3.0 90 +19
INAA 21 nd ~19 0.44 +1.7 63 =14
I 0.9 nd~1.1 0.01 £0.10 60 =17
2K G 11 nd ~2.7 0.12 +0.36 52 %11
SR 11 nd ~3.0 0.12 £0.38 71 23
52K EG R 11 nd ~6.7 0.21 +0.74 76 £18
Sk R IR 5.2 nd~1.4 0.07 £0.16 68 17
-V 11 nd ~ 12 0.26+1.3 88 +20
MR- L 26 nd ~30 0.67 £2.6 90 +27
T 7% B3R B AR =4
PR A0k 1 s 5.2 nd~1.8 0.08 +0.18 58 £ 16
o~ ft 4.8 nd ~ 88 0.46 £5.8 86 £28
B-ift 23 nd ~28 0.58 £2.5 104 £23
FLHL 5.4 nd ~6.5 0.15+0.62 88 +24
RN o ik 9.0 nd ~6.5 0.16 +0.58 72 %15
S AU 14.1 nd ~13.3 0.30 £1.25 72 £18
AR R HUR 38 nd ~ 65 3.2£6.7
TS e 66 nd ~88 1.74 £6.7
> ocpts 87 nd ~90 4.3£9.2
> FIpe 14.9 nd ~21.3 0.62+2.1
>, Insecticide’ 88 nd ~90 4.9£9.5

a) WAPHL b)) AT y-H o-5FF, LR FELR AR B, ZKIH SR Sk IR Sk TGS | Sk IGHR S8R, R ILE;
o) BLAE oAl B-BiFE . VARG TS | UG | SO SR IS G s d) BLAE oA B-BiFE | y-Fl o5 LR FRA-LE A FI B, BKICH], IR
AL A Sk PR | Sk DRI P4 | SR L REAURIUER s o) BT IR AU | JRCR ISR SR RS A 5 ) 78— e o

A G Y T ARG R

1.3 Frigfrubs B (QA/QC)
o b 17 A EFAME S BRI, 23 B — & QA/
QC #faf, WAt R 25 1, JEFA 1, 25 FFATHRE

2 HINbS . ZEBUIAR . 2B AT RE AR i AT
AL 7 A0 BFAMRE SR QA/QC B S 10 [l i %
ey G AT R, oA 12 R (2
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FEEFAMEE S . QA/QC FE &), /3BT — IR B ANk BE 1Y
FrRuEAe a , AN SR e Am o i I 0 7 e B RS PR vk
AR 22 55 B 20% , D) F 87 I8 18 108 I 8 57 A o i
2. A B WAESS UM bR AR B AR i el
WER[FIME £ ARl 22 (SD) ] N 52% + 11% ~
104% £23% (£ 1). PICRIERY) 4,4"- 8\
XS . PCB-69 . PCB-191 £ PCB-204 1[R[ ie % (
WME +SD) R 57% £17% | 124% +20% ., 84%
+23% M 70% +18% . HRAEKMBR (RL) & AR
11 I 2 A AT A5 B 3 LR o e 4 A R B DR
T FRCHRIE SRR 16 R HLEA 25 RLs
FRIE FEL 43 51 K 0.08 ~0.17 ng-g ' 1 0.17 ~0.36
ng-g_].
1.4 HdEsabr

- g v % TR A v R AR 2 B o AL AR T
2 FAKIE, HARZ FORAIE. 7Rk B4
FCATATTEE A S B bR A e ) 281 A A ) )
{HM FE MR BEAIR T RL, IR HAE -3 b i vk B2 3 i1 DA
0 3 1/2 RL &R, RIFE T AR S| H AR
YIIRES . AW ArcGIS version 10. 0 ( ESRI,
Redlands , 52 [F ) 45 &5 v BEAS 3 (5 77 %0 B b4
WRE B 23 18] 43 A AR T R [R) A st (o FH 2 RURN A
I X 3, T R | VR B S8 i AT Y FE SPSS version
13. 0(IBM, Chicago, 52 ) it 47, PHLH A HUR MR
K% 22 18] (4 LBl Welch's t-test IE A7 K5 56, 24
P <0. 058}, 3¢ B 1 41 vk & B4 = [B) A7 7E 0 35 1
=5,

2 H#REITiE

2.1 RAGRIRER ERES

R =R SR 3 A B 19 bR RS B
B(FE— DS 2D — A8 HUR TR A D
PRk 88% , BN A% HUFRI B K th Y L R 0. 9% ~
26% . M JUGERS 2 i i (26% ) , KK B-B 1+
(23% ) . NI (21% ) FFRIEW(14.1% ). T
FIRH (0.9%) , A LA B(3.9%) . a-fit f+
(4.8%), A LH A(52%). 7 5k KH W
(5.2%) . WA (5. 2% ) FIFR G (5. 4% ) B)
K R AEBME T 6% (£ 1). 19 F A du 5] B
( Z I9Insecticide) TE R ARE A b ) R R S L R
BHE 5 5 R A R (nd) ~ 90 ng-g™' Fil 4.9
ng-g”' £9.5 ng-g”'. HERZAMTM, O LRIR
5¢) 3 DDTs ¥ % (82 ng+g ™' + 128 ng-g™') "

PO AR T A DN 1) 19 Fh A% BRI BRI (P <
0.05).

T35 T, A5 FH 4 2% SR B HE R 7 0 ) vk 32
(3.2 ngrg™" 6.7 ngeg ") A FAEAH 2R U B CH:
R = W M E (1. 74 ng-g™' £6.7 ng-g™') (P <
0.05; % 1). Hrh (-5} +y-5F) B E
T FE AP EIE 53504 nd ~36 ng-g ™' F10.77 ng-g™'
+3. 1 ng-g™' X5 2012 AFZR =AM )M RE, B
TP SFEEE (FERD) 0. 94 ng-g ™' (0. 24
~3.8 ng-g ") ] 2009 4R A 22 ] FRK
Wil (0.95 ng-g™' £0.93 ng-g ' A1 0.72 ng-g”' =
0.43 ng-g ") | BRI EHEF(0.48 ngeg™! £1.42
ng-g ") P FEAR A S PHEE A S (P >0.05). A
FEHL, B8 (o-BiFE + BB FT) OV B (1. 03 ng-g ™'
+6.3 ng-g™') 5 2009 4FEIN (1.28 ng-g' £4.3
ngeg ') | AEEA AR EWRIAKT MR (1. 57 ngeg 7
2.4ng-g ' M2.1ng-g”' £3.9ng-g™") e o LAY
WA Y (P >0.05) % {HAETF 2012 4k = ff
CEHMHE 2.4 ng-g™") )| 2009 4FEV15544 2T L
HE (2.3 ng-g " £6.4 ng-g ") P FRIAS A BE (P
<0.05) ; T 2005 4F4x v [V Bl A 88 v b i ik B2
(CFHME:0. 12 ng-g ™) (P <0.05) ™ il Lo e 4%
RF TR — A S R X S A g rh SRR SR R S
YRR EE AL T b E 1 rh ] K

U B AR 10 8 U R 980 H s Bt B 1)
SEXIHEE 43 )M 0. 15 ng+g™' £0.62 ng-g~', 0.30
ng-g”' +1.25 ng-g ' M10. 16 ng-g™' £0.58 ng-g~".
SRR TR K AR W 7E L b ARG ) AR
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