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AT 9 AR e MR b DX AR B r IR T P S i F 5% DX 3RE A1 A 175 Y4 ) ( Persistent organic pollutants, POPs ) 43
i SRR i 3[R AS HCHs \DDTs F1 2 35 5% 3 31 PAHs YUk BE M A0 T 25 v s o, 22 380 ) 2 1L A 33k
i34 5 PR 6 B PAHs M 85 5 I 4K 1) - e i R IR, 3% T 8 2 25 A A 75 % YR 5 T i 0 AR B 2 1Y
PAHs(2—3 ) ZWF58 X3 PAHs () 8 2220 R 43, 34 i SR BE Y 77% L) b i A58 Xz 35 e ) RS
T S A Y S5 e PAHs RRAF A LU (B 3R B, B AP 45 A 0 JBRITIGRE Joe AR Ak 458 1 1K T R 8 2 TF 5 Xk
PAHs 1) EZRIE, R A a/y-HCH FIEE 1Y 0,p’-DDT/p,p'-DDT HLER B | AR HI = G0 2% I B Ay £
NP5 DX IR 1z A LA 24 075 oA — 1Y STk AR S 1) S AR A K PAHs F1 OCPs FVR FE 4315, T
WriF5T XY OCPs 322352 F1REE 2 XURITPG XU 9 52 00, 17T P AHs S 08 1 185 424 40 R R 25 i A M T e Y 3
[V Y 25

KB oM, AUGERY, ZATE, W, SRIEST.

Distribution and source analysis of polycyclic aromatic
hydrocarbons (PAHs) and organochlorine pesticides ( OCPs)
in the tree bark from Yunnan Province
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(State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences,

Chinese Academy of Sciences, Beijing, 100085, China)

Abstract: Sixteen tree bark samples were collected from Yunnan Province in August 2012 and
analyzed for polycyclic aromatic hydrocarbons ( PAHs) and organochlorine pesticides ( OCPs)
including HCHs and DDTs. The concentrations of Y, ,PAH ranged from 317 to 1194 ng-g™', with a
mean value of 639 ng+g™'. ¥,HCH and Y ,DDT in bark samples were in the range of 0.10—
3.86 ng+g”' dw (mean 1.10 ng+g™' dw) and 0.78—7.29 ng-¢g™' dw (mean 3.32 ng-g™' dw),
respectively. The concentrations of PAHs were 2—3 times higher than those from Nyingchi, but the
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concentrations of HCHs and DDTs were lower than those from Nyingchi in southeast TP. The
distribution of POPs in the study area was influenced by the lipid content in bark, but not
significantly. Meanwhile HCHs, DDTs, 2 ring and 3 ring PAHs increased with altitude, showing a
typical mountain cold-trapping effect; 4 ring, 5 ring, and 6 ring PAHs decreased with altitude,
which may be caused by the local pollution sources in the study area. Lower molecular weight PAHs
(2—3 rings) were the dominant PAHs which accounted for 77% of the total PAHs on average,
indicating the significant influence of long-range atmospheric transport ( LRAT) in the study area.
The special diagnostic ratios of PAHs suggested that the PAHs in the study area were mainly
produced by low temperature combustion of biomass ( grass or/and wood ) and coal fuels, and the
relatively low ratios of a/y-HCH and high ratios of o, p’-DDT/p, p’-DDT implied that widely
applications of lindane and dicofol contributed to the OCPs contamination in this area. According to
the backward airmass trajectory models and distribution of PAHs and OCPs, it was deduced that the
OCPs were mainly influenced by the westerly wind and Indian Monsoon, and the PAHs were the
results of the interaction between the long-range atmospheric transport and the local pollution sources
in Yunnan Province.

Keywords : Yunnan Province, PAHs, OCPs, bark, source analysis.

FEA PR PTG YL ( Persistent organic pollutants, POPs) | & —R ELA IREEFEANE AV  SmIRE
PER R B R SRR A WL 4. POPs TV B BER SOIOK , - PT 7R IR B i aod « 4 BRZE I Ak 0y ™ ol W
SRS B KA RS B ER A48 R ZHOBIX 3 ARG A7 e R B v S
TEHB X, AL FAR 14 0 4 B o el R A B R i A

T 8 SR TP R AR X SR 4000—5000 m, HARAGIE , E A AR R =4
R I VAR T AR A I Sl A X R D | AR i TS G HE RO T 0N (B HG T R R I R i A 1 e
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B, TR K7 240 B A P A AR S5 B o, 5 ELARS Bz AT B T ARG 7 S e, A SRR R e A R AR
B I KA POPs 1Y BT RAERS . B HTE A 38 20858 AR B2 AR 0 4 3 SR AE 25 W A [+ BsF [ea) i 3 [ RO
R POPs YIS Y KR AR AE > IR IUS T R AORCR (B SSTSR A5 B, 0 H T 1 11 75 9
e JE DX 3

AR YRI5 6 BT RE IR BE A2 ) i Hh 1) B I 32 3 8 LA 2 (OCPs ) T 6 ( DDTs ) (BRI £8 5%
TRERAKEETBELEPHIA POPs HY7N/N75 (HCHs ) B Z 33558 (PAHs ) 15 HbsT5 4. 9F H.
TR UL 18 7 80 5 SR AR P I 1) 25 e A AR AR K R SR X 4, B H 2 1) BFSE PAHs Fll OCPs (¥ B
I B A ATHRAE 5 2) 55K S X B, POPs 23015 IR 2 53) Sl BT POPs (19 7] RESR K.
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1 SEEGE A ( Experimental section)

1.1 FEAREE

2012 4F 8 H F = p KEEILF A B s B 2 2w - POl FEACREE T 16 AR R FE i, SRAE IX
BN EAR D JE R AR A PR b X 6 /32 NS5 Sl 520, (A5 1 B 002 12 5 RS SRR B IX
SRAEELRAE B LR 1 2R LA bR AE SR B 30 m JBEI N E 20 6 S FREIR A AU, R 25 1
17 1.5 m AbTEPUAJ7 R AERE IR A 1 AN FRE RS CREE L 2 J5 AR S AL Vs i 2 S 00 == Wl
B B A it ¥ VR J 0 R R BRI 1, B85 BT R S 4 7E -20 °C R ARAT , ELEIIIAR 23 BT
1.2 ARSI

AP IE © A LR K R ER G, ). T. Baker 23 T A P REE : Merck 2 EIZE S 1E 550 CF
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L. I % L+ . Sigma-Aldrich AR 427 7E 180 °C R i%ifk 16 h £ . & AL4: : Sigma-Aldrich 28 7477 | 1
450 C AL 20 h J5 HH 2% (i 5350 W8 2lK 300 . JC /K G B 8 - X E A RHRGE 4040 TR BT A 7 ¢
550 C Tk 6 h.
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Fig.1 Geographic location of the sampling sites

LI TG REIMIER R (S5 EPA 16 FPEFE PAHs 2% ek U8 25 JE B R B BT (a) B U R
I (b) P I (k) BB AT (a) B BIPR(1,2,3-ed) BE . 8T (a, h) B JRTF (ghi) dB) A mlfie A
TRV (UFEZE-d, , JEH-d,y, TE-d,y , Jii-d,, , FE-d , 25 5 FHRAC PAHS) LK N FRIE TR ( —9RUIE 2R ) 1y
W AccuStandard 73 7. A HLEAR 25 IR PRI (% «-HCH ,8-HCH ,y-HCH .6-HCH .p,p’-DDD .p,p’-DDE |
o,p’-DDE #1 p,p'-DDT) W H AccuStandard A #], 1fii o, p’-DDD Fl o, p’-DDT W4 H % [ Agusburg Dr.
Ehrenstorfer Laboratoties. [P AR R 8 /m P I B 7K ( PCB209) 1 2,45, 6-PU & 8] — H Z& ( TCmX) M N ArY)
JNHEZE(OCN) W4 H = Agusburg Dr.Ehrenstorfer Laboratoties.

1.3 FESLRTAR R

ZATRE W1 g BRSNS 10 g TOKBRRRENESI IS, A 100 ng At PAHs S ICRIE R, H
T 71 25 B ( DIONEX ASE 350) 21, 2 O 71 o S B - 1E O e (101, IR LL ) AR5, 2
HUREER100 °C , ZEHUE 7R 1500 psi, fEFRRECN 3 A B 2 iehs 25 2 AR A 2 2 mL, I id i -4
R EAHE (T E FIRR N 6 g 3% IR +4 g 2% LT BALE +5 g TOKBRREN) ik, F0E 5
FH 10 mL IECBES 50 mL G H Be: 1E COBE(2:3, B ) IV A TR . i T Bk &R A X R Ko
T EBRFCRATAE O IR VE IR R 4A 2 2 mL, 3 BRI (0154 (GPC) B Jr B AL o e i W s
BE K-D I, S sl Z BV AR], 45 R 0.2 mL, JFHB B IR, EAE 0.5 mLALES /BT T
FIAHERE PIFR — U5 200 ng.

APLVEALRZ] B g WA 10 ¢ TEKBRERENIE AT , IMA PCB209 Fl TCmX 4% 10 ng >4 [Afi 4%
Femy, FEBOTEE R b R BOR e 78 KA AR 2 2 mL, i PRTEREIR-30 B H + 2 5 (W F & FRIK
6 g 30%MIRVEREIE+6 g SR 4 +5 ¢ TOKGRERAN ) ik, FiE/E M 10 mL IEC % 50 mL — & H
Pt IECBE(2:3 AR LG ) T IR TR 0. 4 R VR B 40 5 e # 2 K-D D, T 4l AR G2 18 e 4
£ 0.2 mL, R EHER, € B Z 0.5 mLAE O HrET A SERE AR /A28 10 ng.

1.4 XER5THT

LTI PAHs 40T E R FHZEHE(E 7890-5975 HIS M (- A ( GC-MS) , e A7 EI 8. (53

FEA DB-5MS(30 m x 0.25 mm X 0.25 pm) ; RS @ LSS, WlN 1.2 mL - min™ 3 54 DR E .
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280 °C ;FRERE 1 WL, AN IR FHEAR T M 60 °C 184 2 min, FELL 6 °C-min™' R T+ 2300 C
AR 10 min. B VAT PUHAFAOIREE 43518 300 °C H1 180 °C . 5E F /T vk FH e 8 T4 (SIM) | 31 1]
PP I 5

1 RAEA LI E R A8 7 o i

Table 1 Geographic coordinates of the sampling sites and the lipid content of bark

PRFEe A 4 g 27 JIg 5 & ik SRR
D Latitude/°N Longitude/°E Altitude/m Lipid/% Sampling site
1 25.97 100.09 2006 2.37 K
2 26.32 99.99 2198 2.61 PN
3 26.61 99.94 2270 3.79 K
4 26.77 100.03 2904 2.00 K
5 26.86 100.04 2566 3.39 [ikan
6 26.92 100.05 1930 6.46 R Y1
7 27.26 100.01 2078 3.15 T
8 27.49 99.80 3195 3.15 R 71

9 27.75 99.71 3318 18.27 B B
10 28.07 99.49 3159 7.97 R ek
11 28.14 99.45 2594 4.90 B B

12 28.27 99.19 2830 5.76 TR
13 28.28 99.18 3066 6.02 R
14 28.35 99.07 4217 7.26 AR
15 28.44 98.95 3507 3.30 TR
16 28.48 98.85 3010 7.10 TR

FHLEARZS  OCPs B2 HT & iR 22 HE48 Agilent 7890 S AH (53 , K6 #5 M Ni wECD. (4% 444
DB-5(60 m x 0.25 mm i.d x 0.2 wm) ; ZS M EAERAT, FAWHEN 1.2 mL-min™' | BB HEHEEH
1 WL, A3 R THRFEF 8 80 C£4F 1 min, SRJ5 LA 4 C-min™' B3 F T+ £ 230 C, &5 LA
25 Comin” " BERTEEE 280 °C, IEAREF 10 ming PEFRE L AG I Z5IEE 43514 250 °C A1 300 C.

1.5 el

10 NEESAIN 1 ANSEBG 25 I & 1 ASEATRENNE . 25 U A T A S W 28, 24k B Sl e A T4
i PSR BE 429 ng - o' RS EIR INAR 19 72 TSR 4 500 R - 28-dg (58.5%+9.3%) | JE Ji-d ) ( 88.8% =
8.9%) FE-d,,(113.2%+8.2%) Jii-d,,(120.5%+8.7%) Jb-d,,(122.6%+10.6%) . TCmX (90.7%+8.9%) .
PCB209( 106.6%+17.4% ) .PAHs P17 2 40y B A XS AR E IR 254 10.5% +7.7% , OCPs VA1 2 1311
FHXTARIE R 254 8.3% +£6.8%. 22 ¥5 75 & 544 WLEUAR 245 18 Jr vk A th B (3 845 W Lk ) ¥ Rl 430 k- 0. 11—
0.97 ng-g A1 0.01—0.07 ng-g ™" AF S A B LR E 2225 ARG , FH DSCRAL IE.

1.6 R E

W1 g B RER S 10 g ToKBRBRANIR ) IS F ASE #EI, A0 B[R] b AR IO #8 22 C A hE 58

FRH IR ZE T, SR FH T 2 ek 72 BRIV ] A5 204 B2 g i) 75

2 ZE A8 (Results and discussion)

2.1 PAHs F1 OCPs [k B K

6 2 BT IX AN oA X B2 Fh POPs i1 OCPs [0 Bk KT Hoh ABF s b Y PAH B HRE
JFE A 317—1194 ng-g™'  SFH{EH K 639 ng- g™ 1% — e J3F 2 2R 1 PR 2 b X B B2 PAHS ¥ Y 2—
343 PRI X SRAE S B2 PAHSs I RE A 2 {HE v T M i SIS SR /D b X R B2 o PAHS Y
el

Wz H Y , HCH A1 Y, DDT A9 B 43 551 0.10—3.86 ng- g™ (SFHI{HN 1.10 ng-g™") F1 0.78—
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7.29 ng-g” (SFHIME N 3.32 ng-g”") AW Y, HCH W R T2 DR W AR B IX I 1—2 Mg,
S AR AN b DXARS B S EVR B 1Y 175 224510 ORGSR RUAR AR b DX R ] it f v 3 HCH
WSE I —21-. 3 (DDT AUk BE ST #0000 i A0 o JE WA DX 3 R AIK TR pE AR 2 X
FALSE T AW X ek Bz T DDT ¥ B, 2 HHR B 1) 2—3 1%,

F®2 ARBFEAHAMIAEE X R PAHs (HCHs & DDTs 9 T H i L8 (ng-g™")
Table 2 Comparison of the levels of PAHs, HCHs and DDTs in bark samples from this study and other remote areas(ng-g™")

FREH SRAE ] PAHs/ HCHs/ DDTs/

Site Sampling time (ngvg_l ) (ng* g_] ) (ng- g_] )
BN 2012 317—1194(639)* 0.10—3.86(1.10) 0.78—7.29(3.32)
AR 2010 260+118* 2.65+1.98 11.4+9.26
Jese k) 2008 0.14—3.08

i A X 3 1S 2004-2005 33-1015*

FhE R A X O 2013 1.38—127(5.71)

BT b e 2011 0.55—4.5(2.3) 0.49—376.7

JEE IR SRR, % T gl LS 2005 12.4—131.4(79.2) 10.8—442.6(114.9)

i a R EPA #2114 16 F {45 PAHs; HCHs {245 o-HCH ,y-HCH 8-HCH #1 B-HCH; DDTs {145 o,p’-DDT . p,p’-DDT 0, p’-DDD
p,p'-DDD (0,p’-DDE Fil P ,p'-DDE;?ﬁ%V\]j’UﬂZﬁJﬁ.

2.2 PAHs F1 OCPs M EARKEAE K 23 (8] 53 A AL

2—3 ¥F PAHs B IXIL Y (PAH MEELA 5 FIE B Y (PAH SRS 7T7% 4, Ha K
PR BRI 8 SRAE R, 2—3 38 PAHSs %8 43 b5 i O AEG , 17 5 302 PO R A i 2—3 35 PAHS [9H 53
F A 3 55 R, S IE T 6 85% LA I WK 2 B, BB 5 & MR I POPs B8 53l it KL HiiE % 2 0
WX Y S PAH, 2525 (Nap) , FELUE AMIRBEHE RAR DB (FLT) PO o £ SFHE 5 5 S PAH
MR 35.8% ,3E (PHE) IR Z I TTHR %N 15.9% 24, ELIFGE IX B o (R BRAC B |5 e TR 40K
THLBNZE SR BA (R (k) 2 B (1,2, 3-d ) BEERIZRIT (ghi) 38) PV 2Ry 5.57% 4247, W
o T TG 5 D R S AR S WA LR T 2 3.36%

%0 f % %
80 f 2 géé%

N
[
N

TR
|

. 70 —_— [ 6 ¥ 6 rings
% F 5 ¥K 5 rings
» 60 EO 4 FF 4 rings
£ 50 3 ¥F 3 rings
g — .
&‘3 = E= 2 ¥£ 2 rings
40 {2 —
30 =
20 =
=

il
Hl
il

o E R EEEEEEEEE
2 4 6 9 10

11 12 13 14

2 FRSE DX Bz b 2 3R 5 SR 43 0 E A3 LUV B
2 5 PAHs: %83 %1 PAHs. B/ JE 25 AE ;4 38 PAHs % B0 B8 A9 (a) B
5 3 PAHs: #53F (b) 9B RIF (k) D¢ AIF(a) 1 . I (a,h) ;6 3K PAHs BiZK (1,2,3-cd) EEFIARIF (ghi) 6
Fig.2 Percentage of PAHs compositions in the bark of the study area
(2 rings PAHs: Nap; 3 rings PAHs: ACY, ACP, FLR, PHE, ANT; 4 rings PAHs: FLT, PYR, BaA, CHR;
5 rings PAHs: BbF, BkF, BaP, DahA; 6 rings PAHs; IcdP, BghiP)

K 3 (a) ZMFFE XS PAHSs 125 [ 537 (8], 0] A H A TR RAE SR B S s PAH ¥R RE 73 A1 22 S 80K 5

AT PR R RAFE KL PAHS (189 30 30 B I, 10 R L JHG R 30 A SR A a5 3k H B i e B 1) PAHEs. 1 T i
J2 PR WS DX AR BN iRk ik BN TV e NS s A 476 58l MR BE i A 35 2, il ok
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R PAHs 515 5L G IR 5T X 8 PAHSs 143 A

HCHs (1Y 4 A ARTE O 58 X S B B0 A 1 23 (80% LA ) , Hirh B-HCH | y-HCH 1l o-HCH FF (5
FEHR R, P BT 39.5% ,36.0% 1 33.8%. &1 3 (b) N HIFFEIX 48k HCHs 11925 [8] 73 A (&1, A rb] & 3
HCHs 7EHF 53 IX 38k A0 I B 43 A 22 S AR, JC UM G 43 A R AIE . HCHs A i ROV I B AR AR, s RS
J T By PR A T HCHs 28825 B R T )Rl .

DDTs (1) 6 FhEafkef p p’-DDT 0,p’-DDT Hl p,p’-DDE 1Efi A Sk rh X4 4 | /& DDTs 3k
SR TTER AT B 35.3% 35.2% F1 19.7% ;0,p'-DDD A K 1, (HAS 1 2R R 10% , 17 H 57 ik %A 5
5%. & 3(c) AWFFE X DDTs (25 B 53 AR B, R AT DA S DDTs 78 K HH K H RIT ) SRAE AV B A 3
i Qi 6K, T 7 5 808 VR A 74 SR AR Xl e J32 3K 3l . 3K 1T 8 A2 P o A L R L A 30 SR AP o1 5 P i - = R i
R 15 YR A A 22 57 1805 Y R Y 2 T ik AT AE 25 5

400 . - 8 .
2 [O  m Bome b O mod AL
% 320F B mBlH g 3¢ e HCH mm »’-DDD
£ B =33 ¥ 3rings 30 Bo-HCH 6 P
g 23¢ ’
ol A" 20F 4
= :
5 = 1.0p 2L
© 0.5F 1}

Wz 0k

123456 7ID8 91011121314 2 4 6 8 10 12 14 16
140

.p'-DDT
¥K 6 rings 120 200 (f)g,ﬁ-DDT
34 5 rings "-DDD
Frdrings 00 EE8o.p'-DDDE

£ 3 rings ezp.p'-DD

30 =30,p"-DD

60
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3 WX E PAHs F1 OCPs (9T (a,b,c) FURITALIE (d, e, ) W EE Y 5341 B LA
Fig.3 Dry-weight (a,b,c) and lipid—based (d,e,f) concentrations and components
of PAHs and OCPs in the bark of the study area

2.3 PAHs 1 OCPs HVEE 5 R80T 4K Z RO &R

1 g TR R RS i G R 2.00%—18.3% , F-IME K 5.47% , 5 2R B AR b XA
Bz AR I A2 (1.84%—13.8% ) 1 R HE B SHL B ST SR A DX SR Bz m B 0 5 e 33 IR, 1T I B = e
DX ST VG JECRAE SR Bz B 7 5 3k =g 8 5 X b T EE PAHs \HCHs F1 DDTs FYRBEE (1€l 3 (a—
¢)) SMeNiRIE S PAHs . HCHs 1 DDTs ¥ EE (1l 3 (d—F) ) , K BRMR R 25 6] o3 A A B R B A2 Ak, 44 1
i 107 075 YL 0 (A R BE A P<0.05 (7K 1 1R AG b A DG

AR S DX 3ok B4 5 R R EH U B SR R o5 1) 2 T - P G 00 R SR R A R W T R, T AR 2 A R S
POPs ELA BEE W4k L vk BEFH s 7 40 A 042 18] 4 & HCHs F1 DDTs 2254k J2 PAHs (BRI iE ik
FE) Sk B2k mlH 204, 7T L& h o-HCH 0,p’-DDT p,p’-DDT 2 S5 5 K 1) POPs 54k 2
LRVEIEAA G, BT Ye ik B Bt o Ve i T = i 3 in, Hod 0, p7-DDT M p,p/-DDT 5ifFH7E P<0.05 HJ7K
- E RO, R 9 5 LA RO TR & TR RE ST B 4 38 .5 AR 6 35 PAHSs i 45 ifF
PRI T s T AR, B BE 25 2 1 B BB , R T-iF PAHSs (93 i MU, DR L, 2= i 1 o0 AT 2 F 9 X 0
PAHs AY—NEE5 Y. 2= p pE B N T4, S0l ik, S [) T8 KM SRR IR A bead 7, WLBh 4 &
SR 55 R IR P B, PP A BOR A 2 i PAHSY 4RI 52 MR K 435 PAHs (94347
2.4 RESHT

BT PAHs =2 AL A BRRHSE I0R 52 2Bk e 174 R SHECE R IE sl =2 iAo 2
NG SRR AR IAEE 00 AR R R0 5 B A R R R S 7 A R RE 1 PAHs UM, P 2 15T
FI R AR R 43T FAE LS5 46 1 PAHSs 22 8] (14 L (8 R 1R 50 75 YL .
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Fig.4 Distribution pattern of OCPs and PAHs along with altitude of the sampling sites

Budzinski 45 (58 W B/ 3 (ANT/PHE) HCAE/N T 0.10 A 02 T5 948, KT 0.10 W R SE
SPRBSUR K 3 Ma 255 5T 45 1Y BaA/ ( BaA+CHR) /NT 0.2, 28] PAHs 23K [ A ™ i 4% & 75
Y BaA/(BaA+CHR) /T 0.2 Fl 0.35 Z [E 4/~ #R B FA M IR A % U, BaA/ (BaA+CHR ) KT 0.35 I
W] PAHs EZR A A9 RV e Bk e, i 3 it , WF 98 X 3k ANT/PHE 24 0.43+0.31, KT 0.10;
BaA/(BaA+CHR) FI{H >} 0.69£0.07, KT 0.35, FTHEN A= 49 ot R S 56 (R R 05 Bl A A IX 3K PAHS 1)
FEEE . INA Yunker ™ BAFSE 2] FLT/ (FLT+PYR) 9 LA /N T 0.40 4878 42 115, /T 0.40 5 0.50
Z 1B PAHSs SR T 73 72 S i TEA RS , KT 0.50 D56 A 2 JRE RN A= 0 o (HBCHRE R HRE 45 ) (R Bk e ok
U8 ;TedP/ (1edP+BghiP) f HLAE /N T 0.20, 28] PAHs 852 41 7 S 945 R 15 4%, /v T 0.20 #10.50 22
] 7R A7 7= il (%) 2 MR RS TR, KT 0.50 DU Sz B PAHs =8 B2 [ RN AR ) 5 10 R 406, A A 9 X 38
FLT/(FLT+PYR) B H Al 0.92+0.02,TcdP/ (TedP+BghiP) 9 H{E N 0.64£0.06, 21K T 0.5, AT HEW AF5T
X34 PAHs 23R H AR IR B,

&3 PAHs Fl OCPs [WFHESIA L
Table 3 Diagnostic ratios of PAHs and OCPs

W H Item H.{H Ratio Wi H ltem HLAE Ratio
ANT/PHE 0.43+0.31 IedP/ledP+BghiP 0.64+0.06
BaA/(BaA+CHR) 0.69+0.07 a-HCH/y-HCH 1.35+1.07
FLT/PYR 12.94+3.33 p,p'-DDT/p,p'-DDE 2.48+1.58
FLT/FLT+PYR 0.92+0.02 o,p’-DDT/p,p’-DDT 1.01+0.33

[F#E OCPs FEAE LA AR AT DL IA 25 i PR35 4 A (5 2. Tolk i HCHs B4 T 3z A I Al
FALFE a-HCH (60%—70% ) B-HCH (5% —12%) . y-HCH (10%—15%) .8-HCH (6%—10%) , F1 /b & H:
fib HCH S3F91A , a-HCH/y-HCH [ FLAE AT 5—7 Z 8]0 7 B9k HCHs B F Al A 7 3 | {H
FOXT A AP DA S N A R 1T R i T s el BRI ) 19 4l 70 ARARRIR Bt 5 1 24 s 50k
JE AR AR S A B AE—SE i X y-HCH & 55k 99% LL_E AR P AR Tl 5 HCHSs A3 7 SiE 22 fif
FH.y-HCHE: 5 K& AL | 8 BR55 v A9 5% 83 15 Tl T o-HCH, Tk HCHs K s 18] HE i A R 58 5
a-HCH/y-HCH A HAE S KT 7,1 y-HCH Hri AT S «-HCH/y-HCH B £ /N T 3, H L3R 5E
a-HCH/y-HCH {HAES UMb I Wt HCHs Y £ 2RI AR5 «-HCH/y-HCH AY HLE R 1.35+1.07, BH /)
F b5 HCHs WP AY SR FU (R, B B9 X 38 HCHSs 30458 %8 f FHARTT | PRI 9 X 33 HCHs 32 B0k
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5 S Tolk i HCHs AT kP A 3L [ s k.

DDT 7Edf 48 2 4 Nl i S % 1L R p,p/-DDE, £ R A LM T, Wk S 5 A p,p’-DDD ™ K ik
DDT 5 R =i LUAE T DL e DDTs HEBCE IR EE h i« B IH” DL SR B B[], p, p’-DDT/p ,p’-DDE )
FEfE/NT 1,378 DDTs 205 S5 AJR 1M p,p’-DDT/p,p’-DDE B FLAE KT 1, PEHHBF 5T X 48 DDTs 7835
Bk B e R, RIAEAE B IR 0 s AL AR A58 b DDT 32 223 a8 47 A Bt 4% 4k Jp,p'-DDE, H.
p.p'-DDT/p p'-DDE HY{E R 2.48+1.58 , F BB 53 X dek i BEAFAE B0 VR A S AL

546, Tolld DDTs H o, p’-DDT &M 15%, p,p'-DDT By &N 85% , H & LA T 0.17 FI
0.23 22 [A] ¥ = GUR I LS —JS g 39, Horp & 2% B - Tolk 5% DDTs, ifii H = SR W EEH o, p’-DDT
M RIS T p,p -DDT, Wi AEL R 777 ARBF5E T o,p’-DDT/p,p'-DDT WL A 1.01£0.33, 5T T
b DDTs , {EAIK F = SR B b (%) E AR, PR 20 XA — SR WA A, DR IEAFF 5 X 388 DDTs 2
J3 S8 Tl & DDTs 1= G 6 3 [ gk 1) 285
2.5 PAHs fll OCPs By RS AL kA%

5T, POPs A T3 YL IR A& i U0 KA 2 26 A o 10 1 AL i B 4 2 KB o T 9F i
KRS A YR 3 35 B NOAA $R4EAY HYALPIT4 #5588 & %045 (hitp: //www. arl. noaa. gov)it
SAL T WF S DX T 5 B2 500 m 1000 m F1 1500 m &b ) S [l SO AT | 2 1] S AT vt ASr T 5 X 1)
KRG (ANEL 1 R ) B 5 (a) HEZER R BT, 7T DL 35T X 80 28 A7 1Y) B R 2R e ik
B YR R i A NPT A5 b, T8 5 () R 500 m i A AL i B 5012, 31T RE 2 AF 5T DX 3P 3 = 22 ot
L1y LB 2850 0 ol 5 | B2 1 . v R B LAz T v 1 P R 7 7 e At e S S B B AT R AR AT A ke A Al 48 B A B
s o %) 4 2 Mty R SELAR B0 2 XU i G i S ) T B RE R R B OCPs Y5 7™ B, J2 75 K e i 1Y)
TEAETS YL B 2 XU T B4 B U R i 9 5 e B 2 7 s DL 7 v 2R ot LU BB T, 98 IX 8, I
R CH R BT SR A, 32 B B RE 2 AU S e R A/ | T F 9 X 38 OCPs IR BEAIR T2 458 T ER
25 RO AR PR 2 L X, L AR % L RFF T SRR A DDTs 9 B AR T V5 98 — 2 1 00 SRR . TR S (b)) 29T
DX IR A Z (1 S A B 1) a0, DA iT LA HEBIF S IX 384 2 428 1 T XU IAL , 7 DX R 80 DR VG 0 R s v 1 1)
AKVRT 227 e S (AT Y 8 H R BN Z KU I S R 1), 953 X 3 500 m 1 1000 m 5 &b Y AT R
H A 7 1), QAL 5 (e) From. 3k B6 5k 2R B 1) BRSSPI LA 2= B R vl 110 15 e A% i 28 i 5 IX 3
fHEASHETEIX 5 PAHs BV K K75 PAHs [ B 20 H & i3, PRHAS b i YL 9 X3k PAHSs (1)
i S oy AR A BRI BTk,

m [sa] m

2 ko (b) g © 28
D D 40 [

z 2 z

S S 8 90 0 |32
= & g 92 9% 9 98 100 102
* * *

QL Q (9]

= g g 2
3 3 3

[75] [75] [75]

2 3 2 T
9 &) O :
< < <l ee----s Y aEis A et - 43}00
5 5] 3 s A o n
e e
1812 0600 1812 06 00 18 1206 00 1812 0600 1812 06 0018 12 06 00 1812 0600 1812 06 00 18 1206 00
7-14 7-13 7-12 1-4 13 12 823 822 821

B 5 MR H R e AL (4 E 500 m, 1000 m, 1500 m)
(a) HFE(7—9 A, 2012.07.15 AHIBEIH) ; (b) £ FMETR(12—4 A, L 2012.01.05 R EIHEH) ;
(¢) EAR (9 AZA7, L 2012.08.24 A HIHEHT)
Fig.5 Five-day air mass backward trajectories at the sampling areas (500 m, 1000 m, 1500 m above ground)
(a) summer time (July to September, illustrated on July 15, 2012) ; (b) winter and spring time ( December to April,

illustrated on January 05, 2012) ; (c¢) late summer (around September, illustrated on August 24, 2012)
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3 %5 ( Conclusion)

ARG 8 3 53T 23 P AR B T 22 IR D5 R R AL AR 24 0 v E AR ST RN o3 A RRAIE e B, AR T B kX
PRI 2 i DX 3R, AR 9 DX 332 3904 S %) 2 T A e D 2 W) A 1z b 940 i 7 B 9 4 18 5 MR F 9 IX 48k PAHs
F1 OCPs 734 . PAHs (020 s 5 0, R 9% Xk PAHSs 3805k A A= 90 RIS AR A 58 Sk ad
T HCHs ) 5 44 LU (B U, BF9Y X 3k HCHSs SRR T D3 5 Tl & HCHs AARPH9 3R] 5k, DDTs Y40
B SR IR IX 3R DDTs ST 58 Tolk i DDTs Fl = 480 5% ik e (4 VR 4 5. 05 0 485 & S TR e
WFFE X3 OCPs 328237 B[ B 25 XURT PG XUPR U 1 520 T P A s 2 Rz I 3 % U5 R 2 e A i s e iR
e L (A NVERE
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