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and Dioxin-Like

Levels and Distribution of Organochlorine Pesticides

Polychlorinated Biphenyls in Atmospheric Particulates in Xining and Tianjun,
Qinghai Province, China

LI Qiu-xu', HE Chang', MA Zhao-hui', MA Li-hua', ZHAXI Zhuo-ma', WANG Ying', JIN Jun'*"

(1. College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China; 2. Engineering Research Center

for Food Environment and Health, Beijing 100081 , China)

Abstract: The levels of OCPs and DL-PCBs in the atmospheric particulates of Xining city and Tianjun county in Qinghai province were
determined. DDTs and HCHs were the main component of OCPs in the atmospheric particulates. The average levels of DDTs and HCHs
in the atmospheric particulates of Xining city were 35 pg-m > and 5.9 pg-m " in summer and 93 pg-m > and 11 pg-m~* in winter,

* in summer and 28 pg-m~’ and 6.7 pg-m~’ in winter,

respectively. In Tianjun county, they were 83 pg-m ™ and 6.4 pg-m~
respectively. Compared with other Asian areas, the average levels of them in Qinghai province were lower. Meanwhile, the average
levels of DL-PCBs in Xining city were 0. 52 pg-m ~* in summer and 0. 99 pg-m — in winter, respectively, and in Tianjun county were
0.58 pgm ™ in summer and 0. 52 pg+m~ in winter, respectively. The average levels of OCPs in summer and winter of Xining city
were higher than those in Tianjun county, but the average levels of DL-PCBs in two cities were similar. Compared with the polar
region, the distribution principles of DL-PCBs in the plateau area were certainly similar, while HCHs and DDTs were different.

Key words: organochlorine pesticides ( OCPs) ; dioxin-like polychlorinated biphenyls ( DL-PCBs) ; Qinghai province; atmospheric

particulate levels
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H A7 5L X RS POPs OBIFZE A 5 7 b
e . dUSEFNR VGRS DEOBIX P FR A« HEREE =
e ELAG i B b Sl €0 10 T R e D 1 B 5 A X 3
A e M AL 2 R M X P 2 4R O
4000 m, EAMFERHIE | A5, POPs ¥ /R
A ] BB RE A A Ak i 0% 3 R DR X
TN 1V EER8ON B, 75 R o B A ) TR RN
1 TR K s POPs ) J5 A v Ji I 1) 5k 445 1 3R
5. T R B NS 3l i b X AT DIAE Ak
BRI BRI KA BEAE™ | 70 58 KX POPs
AL AILT | 275 AR A A 2s () 25 57 46y Tl th HLA
B S LTI, A ST X R AR VS T A
Iy 39 3= RPN 7 8=9 - INE- S E-yNak (k2]
1 OCPs F1 DL-PCBs HY/K-F-43 BT FBi 55, ¥R 15 OCPs
55 DL-PCBs 7E 5 J5 il X st [] A1 53 [] - f4) 50 A1 A

1 #B5E7EE

1.1 FRECREE

AHIFFE KA L T IR PE T T (A) A v 52
WO H IR M RIRE (B) 7 B A& 1 iR, 4
FEA F SN TS B0 R ) 2010 4F 94 57 1
ANk 221 TN, NV JE R 295.6 A -km ™2, ifg
VU S TGO 7R M R IR B ™ A, 2010 4RI 75
S TGO IR MM T 292 49 T3, NFVEEE R 1.5
A km 2.

1 BBEXSRERNBESRTRE

Fig. 1 Distribution of sampling sites in Qinghai Province, China

1.2 RFETH]

T 2011 FEZE(8 H5~7TH,8 H9~13 H, 4t
8 d)F2012 4EAZ(1 A 12 ~19 B, 38 d) 43 5%
EVET T (36.599 8°N,101. 794 5°E ; EiK2 298 m)
AR IR B (37.466 7°N,99. 054 2°E; ¥#§4%3 420 m)
KA BB TE IR IRE 45 16 4, 3832 4~ A
AELERAE 24 h RAEFEE N 100 Lomin ™' RAEK

B 144 m'. REEWE PG T | LW SR
I3 20°C, -9°C, RIREE | A WZ R
B 13C, —15°C. FEAR AT T3 AR 15 35
B BT -20°C FRIEER T

L3 SR

Agilent 6890- 5975N < Jit Bk H 1% ( Agilent,
USA) ; JefE 28 A ( iR A AR ) 5 AR
A4 (BF2000, A5\ T7 2L BHEA BRA A ) 5 A
FERTRF(HARBEAA) ; RACRH S (KB-6E
B B sl T RHCA R AR .

ECkE, A B, N (A5%9L,]. T. Baker,
USA). FRifEY)Ji: 7N 8 K. a-HCH, B-HCH, 1v-
HCH, 6-HCH, L&, LI, = LG, LR
FHOHE LA A, FEAE LA B, trans-EH S, o, p'-
DDE, cis-# 'k, 8BSt 1 K], p,p'-DDE, o,p'-
DDD., SFAKICH] ., &SI, p,p’-DDD. o, p'-DDT,
p,p’-DDT, & DDT, KW R ¥ A 35 E Accu
Standard A ; 13C6—Hexach10r0benzene\ '3C6—,B—HCH\
"Cq-y-HCH ., "C,y-trans-Nonachlor, "C,,-p, p’-DDE
"C,o- Mirex, "C,,-Dieldrin 34 J H 3¢ [& Cambridge
Isotope laboratories. *C,,-PCBs ¥5#¥E ( PCB-77 ., -81 .
-123 -118, -114, -105, -126, -167, -156, -169 | -
180, -189) 4 H Labor Dr. Ehrenstorfer. PFRIES
#"°C,,-PCBs (PCB-77, -81, -123, -118, -114 -
105, -126, -167, -156, -169, -180., -189) g H
Cambridge Isotope Laboratories.

1.4 HEAETALEE

TERE S TP im A 0.64 ng “C,,-PCBs Fl1 2 ng
SC-OCPs AR & WU , 76 R IR B HLES 1 200
ml IE S-S PR AW (10 1, ARBEL ) Ak el 3
24 h. P PRIBORER 78 K WA 2 4 mL. W46 5 YR
a2 00 D W Ay, — 1 PR B 1B 52 5 AL ( H R T
A1 g PERERE 4 g BRMERENS . 1 g TRRREAE
8 g MRVERERL , 2 g WP AEIG | 4 g TO/AKBRIREN) 73 85
4lifk, FH 1 % DL-PCBs, 55—y H 6 ¢ S Ak 0 4
(B BTS2 g TOKBRIRE , 8 g BTHALAENL . 8
g BRI 2 g TOKBRIR) 7 & alifl, &
OCPs. SRJG U784 2 1 ~2 mL, 7oA Bk
L, FAEAUTIKE 100 L, GC-MS MI5E.

1.5 fXaR5AF

OCPs; &34 DB-5MS #:(30m x0. 25 mm i. d.
x0.1 wm, 3 [E Agilent Technologies, Palo Alto,
CA, USA). FHEBIF I 80°C, /¥ 3 min, LA
6C ~min "' JFH] 260°C. LA 4l BT, HER
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1.0 mL-min_l; AIHERE O VR EE 250°C ,Jﬂ:ﬁéi 1 pL,
KA ERE.

DL-PCBs : {6,i% 4% DB-5MS #£ (30 m x 0.25 mm
i. d. x0.1 pm). BFFHE RN 100°C, £/
53 min, RJ5 L)L 5°C - min "' BYH R T E 250°C. LU
A SO B R E 1.0 mL-min ™' FTHERE O
IR R 320°C , MERER | L, R ERE.
1.6 s

SRR, AT BT (A S5 I, S0k 5 2 [l e 3.
“C-0CPs IR K 80% ~101% (n =3) ," C-PCBs )
IR K 70. 3% ~103. 1% (n =3) , FAHAE S — 123
IR AR 25 VR A S SR FE BT RIE A 2K,

H ARk G W0 00 R F R 3R BRIk, &P
IR HERN AR R r K T0.9999. fFMELLKT
3T E . OCPs AL 2S48 HIFR 4 0. 05 ~2
pg, TR IR 4 0.01 ~0.5 pg-m . DL-PCBs HY
IXESKEHBR A 0. 01 ~0. 1 pg, TR H R K 0. 01 ~
0.1 pgem™>

2 HFREITE

2.1 PTHARIRE KSR ) OCPs
2.1.1 DDTs #JF

PR | AP RABRY T DDTs 1Y /K-F-
(¥IE + bR 22, TR 239000 (35 £19) pgom ™|
(93 £52)pg-m ™, RIREH (83 +49) pg-m >, (28
+18)pg-m ’, PH T E | AR RWRY) DDTs
(RS- KA R F RIR B Wi DDTs /KE7ER | &P
AR ENEES. FHEATUTIMRIRE RS
R DDTs (97K F- UKL 2. B h i 148 K
BRI DDTs (/K5 3% 5 20T, W 3
BEIR T S b X RS DDTs B 7K1 9 b Ase D 3%

1. Hoh 0 RS DDTs e F i s {8 3 B 7 B
JEPT H 7 A EE AT DDTs 19 F 2445 M 1399
pg-m_3. B%%Eiﬁ%ﬁ%l&@“”jt’iﬁﬂ DDTs Fik
JE 5 B K OF, DDTs B &% & 4 45 ~ 890
pg-m  BIE K 350 pgem . FEFRE KPS,
TR DDTs 7K - 522 34 &5 K F, -3 K7
351 pgem Ul IR L, I ORR BURL Y
DDTs (17K -5 3% A o v dul vl ATERD B | 12 56 40
TH A [ SR T A P R B A B A AR (H
R T, e Rowh A R X KA
DDTs i7KF-. DDE F 23k [ F DDT Wy REf#, #5F
s p,p'-DDT/p,p'-DDE B HMH < 1 DB iZ 3 X 1
DDTs EZRIET 7 LA, % L E KT 1 W&k
B X I T v A B IR AL P T A R R
BE AW ERIERY) T p,p'-DDT/ p,p’'-DDE )
HWAETERIR 0.7 ~ 115, Eh 20. 24 KT 1, Ui
TP T ARIR BT AIHA p,p’-DDT B A.

250

2
—E

T

200

150

He )i /pg-m™

w100 -

50

-
0 Ca 1 L] 1 1

L

YHCHs Y HCHs 3 DDTs &% (€

2 FHEBETHESREERSTHY P OCPs HIKE
Fig. 2 Levels of OCPs in the atmospheric

particulates in Xining and Tianjun

1 FEHEASH OCPs /KE/pgem >

Table 1  Concentrations of OCPs in the atmosphere in different areas/pg+m 3

RFE R SRAEI ] (A7) > HCHs > DDTs NETE At
S5 L Ly o] 2011 551 350 33 47
7 A EET BT 2006 ~2007 5317 1399 - 621
B 2006 244.9 7.7 — —
FA[18] 2004 — 7.82 ~770.4% 14 ~95% —
W, L 2008 ~2009 71 3.5 30 —
dtae, rhE 20 2005 ~2009 150 140 220 1.4
KA =, 2010 ~2011 18.8 168 151 —
JoN R 2005 ~ 2006 93 351 — 82.3
Pz rp 2] 2008 199 167 75 104
Fus ] 2004 ~2005 — 40.2 — 1.91
b 5 e ) 2001 ~2002 1.06 — 19.4 —
A 2004 ~2005 — 0.09 — 0.7
Jepg 11 2005 ~2006 67 3.23 — 0.87
7T, P E (AR 2011 ~2012 8.45 64.0 11.25 0.35
KIR, T E (ARFF5E) 2011 ~2012 6.55 55.5 6.25 0.35

1) 3918 ; 2) WREEVS [ 3) JodE
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2.1.2 HCHs #JF

PO R AW RRAUBOR Y T HCHs /K F
(5.9 +1.0) pgem ™, (11 £5.7) pgem K
IR HH7(6.4£0.7)pg'm >, (6.7 £1.0)pg-m >, 74
THE | AWERTR Y H HCHs FHEIKF-KF
KIRE WiHh HCHs /K- VPAEE | & W = AE7E 1 2%
PE2E S A VE T M R IR B R AR EURL Y
HCHs f/KFE LK 2. 5 DDTs A, 3 14 RSt
K HCHs A 7K -5 R AR 5 PE R A 7K S A
M. WY R FE BT > HCHs W
JERIES5 317 pgem . —MIA R, -HCH 3k H T T
N avavavia - MITRZ (0 ZNI'E JE SN avavavis
i (y-HCH B B 43 80 10% ~15% ) , ok A T
MIPF(y-HCH B85350 95% ) , BRItk a/y {E%
B R F8 78 y-HCH MR R, #5 FF i a-HCH/
y-HCHIHE N 5 ~ 7 iF, KBTS L 98 T Tolk 5y %
a-HCH/y-HCH /NTF 1, 0] DL A7 ROPE 3 T 04 4
AN P R RIR B & W% o-HCH/y-HCH
A ELAETE R 0. 11 ~0.52, FhF{E 0. 22, a-HCH/
y-HCH <1, 18I 3% DX 3344 PRPHHT IR A A
2.1.3  NERAGUESHRE

FNER R AR TR, B 32
Py = By R TR 2 e Tl o R A . P
THE | &R 7S FR K530 R
(4.5+1.5)pg-m >, (18 £12)pg-m >, RIZH Ky
(8.4+12)pg'm™>, (4.1 £3.1)pg-m™>. PHTH
B ZWZERARY) 7S E AR B K R F R
IR EL WS SR AR AT R AA A 3
225, WA, VTR AT 2R RAUBORLY) b e 2K
PR K350 2 (0.3 £0.1) pgem ™| (0.4
0.2)pg-m >, KIRHEH(0.3 £0.04) pg-m >, (0.4
+0. 1) pg-m ™, LI ZK A Y R | AT ZRHF
FEREMEZE R, S KA g N
9 55 12 G KT R i X 7K Sk ] — %50
G, 55 1 P I FL A T 7K AH AL T AR KT
I 2 3T o v e B D RE ) vk B Ol 621
FPHHE K-
2.2 PHTHTMIRIR B ORSBURI Y H DL-PCBs 114
JE IR KA B

PP E | AP RABOR H DL-PCBs #Y7K
SRR (0.52 £0.14) pgem >, (0.99 +0.23)
pg-m >, RKIRE A (0.58 £0.25) pg-m >, (0.52 =+

0. 12)pg-m_3. PO R | &AM RS BRY) T DL-
PCBs 197K ¥ 5 KR B 17K ¥ 4824, B #i DL-PCBs
KPR AMENFAREEZR. WTlEX
IR HAE DL-PCBs [FJGAR A EARK 2SR, 7T
B AWE KK ER Y DL-PCBs & &t (S 4.
L&) 5 > DL-PCBs 4 I il 4 5 b 23.7% .
19.3% , RIGE- 5 15.7% . 10. 6% , V6T T K kL
Yrh = A A0 H DL-PCBs ] K F K IR H. Daly
SN R PCBs 8 5 [l TR A Bt Ve 44 14 T 2 O o 11
FE BN, Jaward 25 % B 3% [ 28 40 3 21 35 b i
S EAR I, KRS PCBs 1943 A 522 B B 488 19 4018
T PCBs V& J3 B 26 3 B i o /. 78 77 7 AR IR
B3 43 91 A2 298 m F13 420 m, £5 4y 5
36. 599 8°NFl137. 466 7°N, K Iz B To it 78 i P& ifs 2
ES YL o i Ll IS N 7 B2 D P e
JEE S T TR AR Y DL-PCBs H i &8 DL-
PCBs L4 s i i R 22—
2.3 R ML X S A e X RS R Y R OCPs il
DL-PCBs fi) 24 5

FHEE T N ARG T 17, RIR B M) A H , H
R AMEA LTS G 07K F- SR i 0 5 e i i IX A 7K
- KA S AR, PRI A 5% A1 R iR B RS R
YRy OCPs 1 DL-PCBs 47K K 40 A7 4 5 5 b
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