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Typical Organochlorine Pesticides Residues in the Topsoils of Hexi Corridor and Lanzhou Area, China
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Abstract: Organochlorine pesticides( OCPs) are a group of persistent organic pollutants (POPs) because of their high toxicity, persistence
and bioaccumulation. So far few data are available on the Northwest of China. In this paper, 17 topsoil samples were collected in Hexi corridor
and Lanzhou area of Gansu Province, meanwhile, the HCHs and DDTs residues in these samples were determinated using Agilent 7890 —
5975C GC-MSD. In addition, the sources of HCHs and DDTs were appointed. The study results showed that the OCPs residue levels were in
the range of 0.22~53.69 ng- g™ for DDTs and 0.07~9.16 ng- g™ for HCHs, respectively, in the topsoils of both Hexi corridor and Lanzhou re—
gions. And the average content of OCPs was 8.58 ng* g™ for DDTs and 1.32 ng-g™ for HCHs. Moreover, the results also indicated that DDTs
was dominant in both topsoils of areas, accounting for 87% of the total residues of HCHs and DDTs. Furthermore, the DDT/(DDE+DDD ) ratio
ranged from 0.12 to 0.48, with a mean value of 0.27, and the o,p’-DDT/p,p’—DDT ratios were from 0.11 to 0.79 with a mean value of 0.34,
which denoted that DDTs residues were mainly from technical DDTs, while a—HCH/y—HCH ratio ranged from 0.64 to 15.5, with a mean val—
ue of 3.19, indicated that HCHs residues were mainly from both historical application of technical HCHs and Lindane in the study area.
Compared with those in other regions and China’s Soil Environment Quality Standard (GB 15618—1995 ), the topsoil burden of HCHs
and DDTs in Hexi corridor and Lanzhou area was lower, which instructed that the soil environment in the study area was in a relatively safe
state.
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Figure 1 The distribution of sample sites
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Table 1 The distribution and location of sample sites

REER REHIX R Je4
S1-1 JIH 95°46.257’ 40°32.013’
S1-2 95°43.593’ 40°28.484’
S2-1 IR 98°31.418’ 39°44.190
S2-2 98°25.836’ 39°46.438’
S3-1 31 100°26.103’ 38°56.134’
S3-2 100°9.666' 39°8.768'
S3-3 100°17.354’ 38°34.073’
S4-1 &5 102°9.874' 38°30.463’
S4-2 102°20.234’ 38°37.464’
S5-1 R 103°6.821' 39°46.438’
S5-2 102°58.511" 38°35.221"
S6-1 bizv] 7 102°37.543’ 37°55.480’
S6-2 102°36.109’ 38°00.795’

S7 R 103°7.563' 36°59.029’
S8-1 22 103°51.410" 36°2.758’
S8-2 104°9.218' 35°56.630
S8-3 104°2.113' 35°46.667

S 8 A R B - A AL AR A (AR 8 mm 93
BE, T2 FRKIEA 3 em EIHLEALES 3 om &
TEARERE (1 em To/KBRER SN ) #EAT L, FHIE C e/ —
SAHEE(V:V=1:D)IR GG, BB A RZEL 05
mL, JESRBRAERAE (BKIKEA 1 em ZIEHAER,3
cm BRERFERL , 1 cm JoKBRERAN ) R Ak, A IE O b
WUE, WRAE 2 29 0.5 mL, 1F A GPC B Akttt —2
alifk , ZANA 80 mL IEC b/ A F SR AW (VY=
1:1), 34267 33 mL, LS5 2% 40 mL 5 Hisfb &9
HITEI, W46 0.5 mL, HIA 20 ng PCB54 fEE RN
B, FET o

14 H&SH

13 ] Agilent 7890-5975C GC-MSD #;iil] OCPs,
ff3%4% ; Varian CP-Sil 8 CB, 50 mx0.25 mmx0.25 wm;
HERE IR BE 250 °C, R4 seRe 1 pl; IR 2 AN
A IRE 230 C; BIFFHRE M - PR EE 2 100
°C,454% 2 min, FFFHEZ 290 °C, FHE#HZEH 4 °Cmin’,
B TE 290 CHREE 20 min, BSFUR EL, DAEREE T4
W (SIM) 7 . BIEEEE AL aE TR
AL ESYIRIERRA 6 SR IE MM AR,

B 11 MR 1 MR ESSTEREA,
ACER AW B A g 10 SR L3 1 > OCPs Frf:,
BRI 2ZAE£10% L N o 5 25 BIRCRATF 50%~
120% , WASEHE I 28 EISRAG IE

2 HFREWE

21 EEBRZMEEX + EP AR REN
7% B o i

T PG 56 JBR B¢ 2% JH 3 IX. + 38 o HCHs 71 DDTs 5%
HERKMTHRITE RN 2, GRER, PFFRX 15
Fr HCHs %% B Ja & 0.07~9.16 ng- g, SEH{E N 1.32
ng-g; DDTs 5% BE L E &2 0.22~53.69 ng- ¢, I E K
8.58 ng-g?, 4 DDTs 5% B%: HCHs (508, 4.5
TAHENIREER 87%, X H5HRPR T — A H L
b DDTs f3%R B &5 T HCHs MR &7 &5t
—E, srHr R EHEN , DDTs 2 HCHs HA B AR5
47K ¥, B DDTs 43 T BHE ATREBKR I AR,
JIt LABE 5 4 - 338 v i) 8 LIS B I B s HCHs B 4
RIZERE, B F AR 2S5, (15 3
&1 HCHs ¥4 /i T DDTs,
2.2 HCHs 3% B4

T PG 3 JBR B 24 JH b X - A% o HCHs 3R B R AR
F VR X R R AR S DX R 1 3R R 53R
B P X B 32 h + 38 HCHs 3R B /K AR, [ 2
7 WP X A o X T3 HCHSs 2R B B
HAo LGRS R E AR 134 5 S3-2 Hiy HCHs
BB, N 916ngg"; KK IZREAR L
S3-1 IRZ,FREEE N 2.82 ng- g, 5 22 M R 2= X Ak
-3 S8-1 AH24;S3-3 1 S8-3 M AH F 1, /5K
I TRARCAR I LU B A 250l G W s R 22 JH R L
R 2 EERR =M X T84 HCHs #1 DDTs #3% BRI

Table 2 Residues of HCHs and DDTs in soils from

Hexi corridor and Lanzhou area

2 i/ ng-g? EHfEMmg-g! IRMERE/Mmg-g! BFRE%

a-HCH  0.01~16 033 0.44 133
B-HCH  0.01~8.07 0.81 1.95 242
y-HCH  0.02~0.41 0.11 0.12 112
8-HCH  nd~0.24 0.08 0.07 84
Y HCHs  0.07~9.16 132 2.22 169

0,p’-DDE  nd~0.49 0.08 0.13 149

p,p’-DDE  0.02~6.29 0.99 1.60 162

0,p-DDD  nd~0.39 0.08 0.11 141

p,p’=DDD  0.01~2.7 036 0.65 179

0,p-DDT  0.05~6.94 145 2.09 145

p,p-DDT  0.1~39.96 5.61 9.89 176
Y DDTs  0.22~53.69 8.58 13.56 158

¥E: SHCHs % a- B-.y—.0-HCH &2 f; T DDTs ¥ o,p-
DDE.p,p”-DDE.o,p"-DDD.p,p"-DDD.o,p"-DDT.p,p"-DDT & & Z
Hlsnd AR
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Figure 2 Distribution of HCHs and DDTs in soils from Hexi corridor and Lanzhou area

{B HCHs FREMZER K, 251Kk 1.39 ng-g? F10.18
ng-g”,53-3 H1 HCHs ZR I & ) S8-3 19 7 /5%, Al
AR XA 3 HCHs 3y A BRI 5 .

&l 3 o~ , MBIFGT X 38 5 o HCHs A9y
Wk E ,B-HCH 7£ HCHs A S ER K, T
H 61.1%, X5 H A X9+t HCHs f95% B FRE
ML, FEIREE R BT B-HCH 43T 451t g &R
FHALAERRIE -1 b, (45 AR X A S A kA 3
PR INFSRE , EXERE AR VIR A% . i Tl HCHs 2%
FABTA TR, HAEA S & ER g A, FRIX
T 4 R R A RF 5 B BRI B-HCH>a-
HCH>y-HCH>8-HCH, iX 5 TV HCHs H & 444k
Fe A EE (o B—y—F1 -HCH & 15 67%~70% , 5%~
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Figure 3 Percentages of DDTs and HCHs in soil from

Hexi corridor and Lanzhou area

SRIETF P, HHAEAEE PR BB RIR K

a-HCH/y-HCH 7E3§ 7~ HCHs 3R 55 i BR k24
TRAFHBAEEE Y, T HCHs # a-HCH/y-
HCH i t(E—H 4~7, b+ v-HCH B 4 & &
7 99.5% | ,a—~HCH/y-HCH #5355 F 012, [ iy F
v-HCH #%} a-HCH & 5 g, HE—EEHT
vy-HCH ] [n] a-HCH k4 FilFef, TEREMLRE S
a-HCH/y-HCH 2k . K 4 B/R, AR K +
HEh o-HCH/y-HCH 4} F 0.64~15.5 [7], SE¥{HE K
3.19, 136 BRI G i JBR &% 24 M b IX. 1 38 1 HCHs (195% B4
Sk AARFHA T HCHs BIRS 8.
2.3 DDTs 7% BB 4FfE

TR PG 2 JBR B 22 M b IX. 4 34 5 o DDTs 5% B2 %
FAbR BRVL = AN #hIX 38 DDTs 3R B3, |/ F
W S B E AR X 3 DDTs 58 19, 534
FBH 7 X 5% S + 3 o DDTs 5% B KA Y MO(3R
3), B2 B, 24 0 (S8-1) 4L 5 ehs HY 9 DDTs
R, BHRE IR B E(GB 15618—
1995 )—BARHEAE, b F 2% ; 7Kk (S3-1,53-2) T 4%
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Figure 4 Characteristic exponents of HCHs in soils from Hexi

corridor area
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R 3 EERR =M X -3 (DDE+DDD)/DDT
o,p’-DDT/p,p’-DDT tt{&
Table 3 (DDE+DDD )/DDT-ratio and o, p’~DDT/p,p’~DDT-ratio

in soils from Hexi corridor and Lanzhou area

REERZ

(DDE+DDD)/ DDT o,p’-DDT/p,p’-DDT

S1-1 0.23 0.29
S1-2 0.48 0.37
S2-1 0.12 0.24
S2-2 0.37 0.20
S3-1 0.14 0.18
S3-2 0.21 0.79
S3-3 0.23 0.33
S4-1 0.23 0.15
S4-2 0.19 0.32
S5-1 0.13 0.13
S5-2 0.23 0.37
S6-1 0.37 0.13
S6-2 0.16 0.70

S7 0.34 0.70
S8-1 0.21 0.11
S8-2 0.40 0.35
S8-3 0.47 0.49

i DDTs 3R IR, 538 23.03 ng-g™, Al 18.95 ng-
g'o T IR, S3-3 F1 S8-3 1 DDTs 5 E /KFAH
2, R S8-1 H 5% F R RE AR WG & DDTs
FHIARZ B

Tk A7 DDTs —f& & p,p’-DDT( i 80%~
85% )F1 0,p’-DDT( 5§ 15%~20% ) 1R 4 0 4 ;R ¥,
DDT #F AP35 f5 B A2 it DDE 1 DDD ., i HEAFR
B et R IESE , K95 DDT i LUK,
%% A (DDE+DDD )/DDT {4 tbfE >R HI Wi ¥ 4%+ DDT
B8 E” . 5% DDT V54 fa i 3t K RULE

100 -
90| [T
80 F
70 +
60 [T
50 + 4
40 + 1
30 F
20 +
10-

00 il
SRR
A
ey

DDT [Rl43SeAb A LE i A 43 /%

NaiE]
BH
BE

p,p'-DDE  Eo,p’-DDD

(DDE+DDD)/DDT HAE—KTF 107, 3 3 BN, A48
FEHIZHEANTF 0.12~0.48 2 [8], SEH(E K 0.27, HElT
W5 X3+ 9 DDTs Sk B 555 A - Bl 3 FIE]
5 iR, BF5T X R o DDTs (9 6 Ffis4+,
Pl p,p'-DDT B8 &, FIIMERK 5.61 ng-g?, i
DDTs M &R 65.4% , KK o,p’-DDT & 17%, itk 4b
p,p’-DDE /5 11.5% ,p,p’-DDD 5 4.2% ,0,p' -DDE
#10,p’-DDD 435l &5 1.0%F1 0.9%,

EFEPIH, A RIFE S E DDT I F Tolk
DDT {5, Tolk DDT ZEF UG , = SR I BszR 7
RFBE R B DDT B F BRI, ZR G EAEKE
#) DDT RHEMY . A W EMA,0,p’-DDT/p,
p’-DDT FEFT LI A F X 5 Tl DDTs 5 =5 A0
Ei5 YL, 78 Tl DDTs Hi% HLEAE 0.2~0.3 Z[A], T
T EA B RZEN T 1.3~9.3 28], EE EEHY,
3 BR, AFFEXELEEF o,p’-DDT/p,p’-DDT
ZAETE 0.11~0.79 Z ], F3{E Ky 0.34, RIS X
T3 DDTs FERIE T Tk DDTs 245 1Y)
R HHEH
2.4 RN A+ HCHs 5 DDTs % B4R
Eb %2

B2 X IR T 6 3t A0 A H 4 38 7R HCHs 5% B8 391
53304 0.99 ng- g I 1.74 ng- g, B RAF K BRIK I (S3)
A% H -3 HCHs & & i 3k i+ 4830 3 £ . 2%
M (S8) 3k i 4 b+ 438 HCHs & & Ak H 38R

®4 hEIBEREEUISEMIRE
Table 4 Standard of organic pollutants in China

EYY) —% -t =%
HCHs/ng-g™ 50 500 1 000
DDTs/ng g™ 50 500 1 000

[Mp,p’-DDD [o,p’-DDT Hp,p’-DDT

]
T

(202
9,9,
pOC)
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5 i ERRHX L8k DDTs H A HHE

Figure 5 Composition of the DDTs in soils from Hexi corridor area
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13 f55bh, HASRAE S PIFP A FI28 8] 13 v HCHs &
BZEHIAK, WE 6 fn. gtk H gD
DDTs %% 54 ¥{E 43518 13.84 ng-g™ 1 6.03 ng-g™, /K
M (S1)4 H -3 DDTs & & 5y H 3T 4 330
40 i . =M (S8 ) I ¢ tth 1- 3 rh DDTs & & & R H
I 53 A%, HASRAE SRR 2R 24 13 TP DDTs
TRENAKR, ME T PR,

PIFH 3R] F 2850 () 3 v HCHs 5 DDTs Y
SRR LR AE— 2, Y9433 2L B-HCH Al p,p'-
DDT 5 &,

2.5 ANERAGKZEKE

F [ (PR B RARE) AR B SRR X
TR IR 25 Bl RO 5 0 — R 3 AR o — ek
H B3 Ak b SR IO I R 3 DL A AR
b+ 9 = 2% £ 8+ HCHs 1l DDTs f b FR 2 (E 40
x4 Fim.

BEFEIX B 22 JH 31 X S8-1 % i v DDTs % F it
H— AR EESL , HoAR M i HCHs 5 DDTs 3% 3
BB TFERMAF, KT 50ng-g” I EHRTRIE, 4
MG BRI, HRr 48 D 58 b OCPs [t F B e 1 N &

10.00 -

9.00 |
T, 800
& 7.00
= 600}
g 500}
& 400
300}
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O At
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L

%5 #sX LiErh HCHs 0 DDTs 3% BHRR L&
Table 5 Comparison of DDTs and HCHs contents in soils from

some areas in China

X SRAERT ] HCHs/ng g™ DDTs/ng-g™
Jeze 2004 — 0.13~1 830
R 2007 nd~38.58 1.81~79.61
pi — 5.6~22.7 17.0~1 115.4

WA 2006 1.7-25.3 10.5~40.4

B AR X 2004 2.46~12.44 4.73~30.06
R — 2.5~11 nd~5.7

FRERFH X — nd~7.53 1.65~55.03

SRR XM 2007 0.46~2.39 2.52~7.63

AR, i 1 3 gk B s Lt XA
3 45ig

(1)¥] VG 7 JoR B 22 M X - 3 DDTs #4958 B 45
HCHs (543, 205 — 3 BB &R 87%. DDTs 5 #
JLFE R 0.22~53.69 ng- g, SEHY(E K 8.58 ng- g ; HCHs
FREIEE N 0.07~9.16 ng g™, FIIEHR 1.32 ng-g™;
5 E NS HAbH X A L, 3R B AL TR

(2)BF5EIX +- ek ik B-HCH 7E HCHs Y

F_-I_I

S1 S2 S3

60.00
ki

CVeAt

DDTs 5% B AR BL/ng- ¢
g & &8 8
3 8 8 8

—_

I

=3

S
T

(=]

REERT

B 6 Wimait 5K H R HCHs BRI LR
Table 6 Comparison of HCHs in soil between urban green land and farmland

|l m D_‘TD— [ﬂ

S4 S5

l

S4

REERS

7 WERM S R E 0 DDTs 7 B0 LR
Table 7 Comparison of DDTs in soil between urban green land and farmland
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srE 'R, 61.1%;a-HCH/y-HCH HAEA T
0.64~15.5 Z Ja] , SEX{E A 3.19, A] HE0a] 7 7 JBf K 22
N HL X B 9 R FELE HCHs B9 F G 0L, T3P R
HCHs 5% 8 2R IEF I 5 | Tk HCHs FibkFHry 3t
A, ISR R B EHAR K

(3)DDTs 5B L) p,p'-DDT &5, F19 565.4%;
(DDE+DDD )/DDT HAESTTF 0.12~0.48 Z [8], ~F-I{E
4 0.27,0,p'-DDT/p,p'-DDT FEFE 0.11~0.79 ZJf],
SEHE A 0.34, FHBFFT X L399 ) DDTs E BRI
F Tl DDTs 528 .
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