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Seasonal Variation and Spatial Distribution of Typical Organochlorine Pesticides

in the Atmosphere of Hexi Corridor and Lanzhou, Northwest China

DING Zhong-yuan', MAO Xiao-xuan', MA Zi-long', TIAN Hui', GUO Qiang', HUANG Tao', GAO Hong', LI
Jun®, ZHANG Gan’

(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China; 2. State Key Laboratory of Organic
Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: Air samples were seasonally collected in Hexi Corridor and Lanzhou, Gansu province, using polyurethane foam ( PUF)
based passive air samplers for a year and determined hexachlorocyclohexanes (HCHs) and dichlorodiphenyltrichloroethanes (DDTs).
Atmospheric concentrations of Z HCHs (a-HCH +B-HCH + y-HCH +6-HCH) and Z DDTs (p,p’-DDT +0,p’-DDT +p,p'-DDE +

-3

p,p'-DDD) were 86.22 pg+m ~ and 34.06 pg-m~ in Hexi Corridor and Lanzhou with background concentrations of 54. 41 pg-m
and 21. 56 pg-m ™, respectively, which were lower than previously reported values elsewhere. In general, the seasonal pollution

characteristics of Z HCHs and z DDTs exhibited higher levels with the average concentrations of 127. 4 pg-m > and 47. 06 pg-m ™

in autumn, respectively. Furthermore, relatively higher residual concentrations of HCHs and DDTs were found in Jiuquan, Anxi and
Zhangye, relating to their more arable lands and more intensively historical usage. Source apportionment indicated HCHs were mainly
originated from historical technical-HCHs residues and recent Lindane usage. Recently introduced technical-DDTs was highly
responsible for DDTs contamination, whereas the higher concentrations of o,p’-DDT observed in Jiuquan and Anxi may be attributed to
dicofol usage. In addition, human exposure to HCHs and DDTs in Hexi Corridor and Lanzhou via inhalation could be relatively low.

Key words; organochlorine pesticides; hexachlorocyclohexanes ( HCHs ) ; dichlorodiphenyltrichloroethanes ( DDTs ) ; atmospheric

residual concentration; Hexi Corridor; Lanzhou
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Hefdi F HCHs 64 991 t, 1951 ~ 1984 4E4LAdi Ffj DDTs
15589 t.

TAT VG A TR RN 22 M b DX T H R B 55, B H T
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DDTs, #85%3% — HiIX. HCHs 1 DDTs 1 K4 5% B ik
BEor A RO R 2 . 8 b, X
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i H R 22 AT X B s 5 P O G g
B A GE R I E TR M IR (polyurethane
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1.1 FEACRE

AR T E Br_FE A PUF 8% 3 RAEE R
X RARE T HEAT R A | S FP g 8 R AR B AR 1 3 40 A
oS W CHR[ 13, 14]. EPFR XESERE T 8 4
WA (U) L7 DA E(R) F1 2 A FA(B) 5K
7RIS A5 A R G S JER Bl XA 43 R rh ki
FILEET S 35 5ol m & T ARE S T
ELF7E B T 118 2 M T X4 L L RN ST T AR 1L b=
BU(E ). L3 A AEBI(Z190 d) RET M
1a, 4 4 A28 I RARE S, SRAE B 1] 40 31 ol Bk 2
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11 AR ~2011 4£2 AKR) | FF(2011 4£2 K ~
2011 4E 5 AAR) MK 2 (2011 4E 5 HAK ~2011 4 8
HAE).
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FEMREETT 1Y PUF B A €6 335 2l — &0 o 3
i R ICHRBGER R 24 b, 4R A7E & H e oA
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PCB30,PCB209. f# F e % 2% & A3 4 O vk 4 I
PR 40 o IE O e, W46 2 3 mL 538 3 e 1 i
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Fig. 1 Locations of PUF passive sampling

fb, 20 mL IE S ke AW BEIR G (1: 1, K
Eb) o bk, B bV 4R 2 0.5 mL J5 A 20 ng
PCB54 1E R A F5, el

KA S (- Ni FL T A 25 ( HP6890
II GC-ECD) X5 WL 25 41 5 itk A7 70 B, i A
7 HP-5MS 4044 (30 m x 0. 25 mm x0. 25 pum).
WA A, MHEN 1.0 mL-min ™", Nk
FEHERE RN 1 pl., BFTHEZ N WG R E N
60°C ,f4#4% 1 min, LA 7°C +min ™' B9 FHE B R THE 2
180°C , F-LA 3°C +min ™' Y FHE HUR TR 2 205°C , 48
Ja LA 6°C « min ™" (1) T TR & 290°C, i )5 1
290°C % ¥4 28 min.
1.3 JEEAIEAE R (QA/QC)

AR ST AT 45 2R 0 B S AR P R AT 5
PR it SR A RN A Ao 8 v S 17 ™A% 1) I et ORI A
IR, BP0 F R KL S PUF B3 R 7E s fiad 72
MR SZ B T AN G S8 7S U DUR 50 S 56
EU TR Uk D RN I N N En S RN [
Y Ahs 1 DA B S50 % 45 PR ) R i 1) Ak 3t
FEAAIA], 25 VAN T RAMEM S =N 1% . A0
TS AP I RN 0. 03 ~0. 70 ng, KT
K R AY 23 AT 25 5 L) n. d. (not detected ) Fen. FEh
M. 2,45, 6-PU & ] —H K0 67% ~ 112%,
PCB30 & 78% ~93% ,PCB209 4 85% ~117%. %k
PE¥ 225 AR AN [ SCRAL IE (2,4 ,5,6-PU4R]
W R FN PCB30 [l R B R R P B E R AR IE
HCHs, ] PCB209 [ [EDSCR RS IE DDTs) .
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2.1 HCHs fl DDTs )RS 5% BB
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KAHE (pgem ) Al PUF B AR A2 AY
OCPs [i1E (pg) A RCRFEARFL (m® ) e HEE . Xt H
HI ISR EUK,) b S Wi =, IR R
FEHER (m? -d ") FIREERS[E]) (d) AT RAESE oA RCR
FEARR(m®) . ARBFFER AR REEE RN 3.5 m*-d ™',
X5 Gouin 251 R FHRLBE S W) X PUF #8h2%
FELS I RAE R I TR L ORI ST 235 A — 2.

ATV AR A2 2% 0 M IX. HCHs 1 DDTs (9K 5%
BV BES F 3 1. HCHs MK H R K 97. 1% ~
100% ,DDTs 6 H 2k 80. 9% ~ 100% , ¥4 F B H
BRI 5% B AR AE. D) HCHs (9 R 00k BE 1 [l o
10.01 ~268.4 pg-m >, > DDTs N 1.414 ~123.8
pg-m M EARF  HCHs 175 YLK FJ& = T DDTs

(1, 3X FEJE M T HCHs % R 1 78 <% 1L DDTs
B2yt s AR 1 B S H R
HCHs 1 DDTs {f H& S A PR A BT, vl 4 7 ) 7
A2 B 24 M L X HCHSs () fif 548 DDTs 22K, 7F
HCHs (1945 AR | a-HCH ¥ Y5 Fl 4 8. 140
~228.6 pgem T A K, fE DDTs J 2k
1, p,p'-DDE By FEJLH N n. d. ~73.73
pg-md,}yflﬁﬂgﬁﬁfiﬁ.

[F] ] P A0 B b XA LG, 5T DX P OCPs 1)K
A E R X ARG 0k U W A A Gl
30 4FJ5 ,HCHs il DDTs ZE#F 585 X IR P & H E
KR A bbb, TEEEH Z 00, H 4 HCHs Fl
DDTs (1 fff F &t A0 4 3% B H & X2 5% /D

E,(J[IO, 22, 23]

F1 SABEERFZMNME HCHs #1 DDTs B K SIREXEBKED /pgom 3

Tablel  Atmospheric concentrations of HCHs and DDTs in Hexi Corridor and Lanzhou/pg+m ~°

3

L&Y LA A g =

a-HCH 16. 80 ~228.6 (68.46) 8.140 ~76.32 (43.25) 16.09 ~42.11 (27.46) 9.868 ~62. 14 (27.71)
B-HCH n.d. ~51. 15 (34.40) 1. 668 ~170.7 (28.94) 5.674 ~30.00 (16.10) 0.3344 ~38.17 (16.40)
y-HCH 11.92 ~161.7 (30.65) n.d. ~28.55 (9.253) 1. 803 ~10.29 (6.273) 3.878 ~51.17 (16.31)
6-HCH n.d. ~16.34 (11.26) n.d. ~37.57 (9.706) n.d. ~11.51 (4.663) n.d. ~11.39 (3.985)
p,p'-DDE 11.98 ~73.73 (29.78) 0.4458 ~61.85 (14.53) n.d. ~48.58 (10.37) 2.209 ~42.40 (12.41)
p,p'-DDD n.d. ~15.06 (3.622) 0.1637 ~8.757 (1.842) n.d. ~8.846 (0.8536) 0.1149 ~6.220 (2.459)
o,p"-DDT n.d. ~16. 16 (6.665) 0.5090 ~12. 19 (3.449) n.d. ~33.29 (7.092) 0.4892 ~38.41 (8.652)
p,p'-DDT n.d. ~55.34 (6.988) n.d. ~4.020 (0.9626) 0.7921 ~15.10 (6.339) n.d. ~48. 11 (11.91)
Z HCHs 71.61 ~188.4 (127.4) 10. 01 ~268.4 (90.74) 35.70 ~78.62 (54.71) 29.38 ~158.5 (64.41)
Z DDTs 13.54 ~123.8 (47.06) 1.414 ~84.37 (20.79) 6.003 ~54.64 (26.28) 8.224 ~110.7 (35.44)

DS PN, n. d. FoR A H

2.2 HCHs H1 DDTs %2515 4347 FUA: Kok U A bt
2 1 AT, JaT VY 3 JER R 2% 4 L IX ) HCHs A1
DDTs KA B 2 B0 Rk 22717 /5 1 A B 2= IR AY #
B BMENR XA R E A F R,
TR B FH =l A2 ff HCHs A1 DDTs M 38 rp #5  F
AR, 1 R AR BE ) T, U B IR B R 5
HCHs 1 DDTs K< 2= 5 P i A8 fb i — A d 22
BURF B, D HCHs F1 D> DDTs ¥ 3 Bk
Tk e, B R IR BT RRE. 45 HCHs 44
<. DDTs S HIE I AR B T AL 215 R 1E.
XA A 2 T 6 B 2R T PG S B R 2% N b X3 R R
15, 0CPs 5 KA 3R , Rl B ARS8 , K6
R FAE A AL 55 5 T AE R 2, F 5T DX A 7 28 XU AT
i£3.0~4.0 m-s ™' OCPs M B9 B/ S5
IR PE B AIL.
2.2.1 HCHs R IEf# BT

di Tl HCHs 19 5 & 53 %1: o-HCH i 60% ~
70% ,B-HCH 4 5% ~12% ,y-HCH 4 10% ~12% ,
8-HCH } 6% ~10% ,&e-HCH 4 3% ~4%. B-HCH
[l a-HCH #H b, H 78 3R 8K, 2058 5 A M5
317 B4 o-HCH/B-HCH FE % FH 3 52 e Toll
HCH A9« 3#rIH”. R «-HCH/B-HCH # i, WA
A REATHT AR Tl HCH, U 3%, W B A5 7] fig
JEPT AR R IX N KA @-HCH/B-HCH
fH>4 0. 184 ~82. 8 , R/ IX W LU NFE 1 ~3 Z
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LA UE T R AE 28 e LA v FH 42 AL 15 1 o 10
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Fig. 2 Average concentration of Z HCHs in the atmosphere
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