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EAFRRRKRF ERENRFALES BWR, KRR BUFHESA R
MXREER. AT THRPEEHRERBX PMys 4 PAHs FIRERE. 55K
VR BOm BE B AR fa e 8 LU RS R, AR 9T DU Wi SRR i, EafnLss, XF
KA PMys H# PAHs V5 SAHEREAT 75047, Ah EBEASEHREKX PAHs
RIVRBEARAE T SCIBHE, 7F BoATs R bl iR 4t 7 HIR kI .

2012 4F 3-5 BRI LR A i E RS RE PMys & i JR#EAT 20 ilig,
RN &4 2009 4T LIMMEEE, WHRERH EBENRERS PMas 1 PAHs
RIVRBERFAE . 5 3WRHET TR, TR T B IR BRI . 458
FHF L PMys ' ZI5PAHs KPR EWRE N 16024pg/g, WETEEN
63.86-427.97 ng/g, WE B LB K IR E B L &4 2 BbF(23.04pg/g),
RIKHIR Ace (146pg/g), BEFARIRHE. 3 BRERS, 5 AHKE
WA, 4 3070 6 1 PAHs KRB &eim, & B IREERY 52.15%, T 2 3 PAHs KWK
BIK, SUESIRER 10.18%. M ATESE BIREK K3 PAHs (2-3 ) KRE (W
&, RSB &M4 T &3 PAHs (4-6 35) RERE, BN PAHs MIRkE
AR, BB YR BE O =0 o #7111 PMa s ¥ Z15PAHs B3R EIREEA 77.99ug/g,
JEEE A 20.20-500.66pg/g, BHRAKT IS LR . 2, IREEEH PAHs 4 FluA

(9.39ug/g), WEBIKHKIZ DbA (0.99ug/g). FIFHIKRE B EIMET 5 LZER
ROWREE, TOE7EMTIL 3 35 A0 6 3 PAHs WRER ®, IR 51.85%, 3 3704
HREADE, & BB LER/NR 2 3FH0 5 38 PAHs. #71LSREERAR], Vb4
MM T PAHs MR &R E MK, H BaA. Chr 1 DbA HIIRE K T4 i FRIK
. @S L PMys 1 PAHs BWRBES B A SR ARk SO LA T R R AR R K
.

FUFIARSRAE ST o HAE 4313 3 BB 43 it IS LD RO L RO SRV AT #REAVT
Xt FJFE L 3 30 4 3 PAHs R B F—HBUE, 5 5 3570 6 3 PAHs R B R EHIHE
B, T S A0 6 3F PAHs — #8450 BAHFIRIHEBUE, 2 3F PAHs 5 HAth )13
KEAREMGYE, @il EMEREREF ORI L PMys & PAHs f13E
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ERIE R A BRI PR MR R B . 3T 451, 2 3F PAHs 5 3-6 3RHIK
EFAREIRIHESE, 3 AR 4 35 PAHSs K A F—HE8E, 3 340 5 3F PAHs —# 4
Sk EMFERHIR, BE HAMATE IR, T 3 HA 6 Rk B R FEKHER, 4
IRA1 5 3R, 4 3RA0 6 3 PAHs T HENR B A —HERUE, 5 FRF0 6 Bk E TREIEHE
BB, HAE TR S (ERTFH) B BEL A B RER G 2
L1 PMys o PAHs BIEERIE, FEFILRER—E.

I Fl HYSPLIT /8245 LA WS BRIR BERE & M F ST (12h), &5
1748 3] 24 HE U R 8 L 3k 4 PAHs BOIRBERU UL/, PAHs WIWR LT EE B 64
MUK . A5 LA LA T B BXT RN, B BXHiUE P B S A fxd
I 5 PR B AR IR K o
X4&8iE: PMos PAHs #7il il HEBUR SEEEEAEH B EXRE
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ABSTRACT

Polycyclic aromatic hydrocarbons (PAHs) are major persist toxic pollutants
widely dispersed in the atmosphere and the focus of governments and researchers.
The sampling station is located at Mount Lu and Mount Heng to analyze the
concentrations of PAHs in PM,s. This study is focused on the concentration levels,
emission sources of PAHs in PM,s and influences of long range transport on the
environment, which provided measured data of PAH concentrations in PM, s in high
area in southern China and theoretical basis for air pollution controls.

Particulate samples from the atmosphere with diameters of less than 2.5 pm were
collected at the top of Mount Lu from March to May in 2012 for analysis using a
medium-volume PM air sampler. Concentrations, emission sources and influences of
long-range transport were analyzed integrated with the data measured at Mount Heng,
The result indicated that the total mass concentrations of £15 PAHs were 160.24 pg/g
with a range from 63.86pug/g to 427.97pg/g. The daily concentrations varied greatly.
The predominant compound was BbF with a concentration of 23.04pg/g and the least
was Ace (1.46pg/g). The characteristics of seasonal variation presented an obvious
fluctuation, which the concentrations of PAHs were higher in March than those in
May. For individual ring concentrations, 4- and 6-ring PAH concentrations were
higher which contributed 52.15% to the total while the concentrations of 2-ring PAHs
were the lowest accounting for only 10.18%. Levels of lower molecular weight (2-3
ring) PAHs were higher under special conditions (before rain and fog) while higher
molecular weight (4-6ring) PAH concentrations were higher in sunny days. The total
concentrations of PAHs in PM,s were lower in higher temperature conditions and
higher in lower temperature environment.

The total mass concentration of PAHs were 77.99ug/g ranging 20.20-500.66
ug/g at Mount Heng, which were lower than those measured at Mount Lu obviously.
The most abundant compound was FluA (9.39 pg/g) and the lowest was DbA

(0.99ug/g). Concentrations of individual ring PAHs were lower than those at Mount
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Lu and the dominant were 3- and 6-ring PAHs accounting for 51.85% of the total.
Concentrations of 3- and 4-ring PAHs were similar. Under the influence of the
sandstorm during sampling at Mount Heng the mass concentrations of PAHs in PM; 5
were decreased and the levels of BaA, Chr and DbA were below detections . The
levels of PAHs in PM,s of Mount Lu and Mount Heng were low to medium
comparing with other stations .

Correlation analysis, diagnosis ratio analysis and principal component analysis
were conducted to distinguish and identify emission sources of PAHs in PM;;s at
Mount Lu and Mount Heng. The result suggested that 3- and 4-ring PAHs were
probably emitted from the same sources different from 5- and 6-ring PAHs, while 5-
and 6-ring PAHs were partly from a same emissions at Mount Lu. 2-ring PAHs were
emitted from different emissions from others. Diagnosis ratio analysis and principal
component analysis indicated that PAHs in PM, 5 were mainly emitted from fuel and
biomass combustion at Mount Lu. At Mount Heng 2-ring PAHs were also produced
from different sources with 3-6 ring PAHs. 3- and 4-ring PAHs were from the same
emission sources and 3- and 5-ring PAHs were partly emitted from a same source.
PAHs with 3-ring and 6-ring were produced from different emissions while 4-and
5-ring or 4-and 6-ring were probably from the same emissions. The result of diagnosis
ratio analysis and principal component analysis indicated that PAHs in PM s were
emitted from combustion of coal and biomass at Mount Heng, which was similar with
the result at Mount Lu.

The backward trajectories of 72h for special samples (higher and lower samples)
were accumulated at Mount Lu and Mount Heng with Hybrid Single
Particle Lagrangian Integrated Trajectory (HYSPLIT) Model. Local emission
sources had little effect on PAH concentrations while they were mainly influenced by
pollutants brought through long-range transport. Mount Heng and Mount Lu were
both within the free troposphere and concentrations of pollutants in high-altitude
mountain site were influenced greatly within the free troposphere.

Keywords: PAHs, PM,s, Mount Heng, Mount Lu, Emission Sources, Long-range

transport, Free troposphere
v



WA REB L AR

s

PAHs —#% ¥ 75& (Polycuclic Aromatic Hydrocarbons)
Nap——2% (Naphthalene)

Ace——J& (Acenaphthene)

Acy——G )% (Acenaphthylene)

Flu—27%j (Fluorene)

PhA——3E (Phenanthrene)

AnT-—— (Anthracene)

FluA——%k & (Fluoranthene)

Pyr——&£ (Pyrene)

BaA——# Jf(a)& (Benzo[a]anthracene)
Chr——J& (Chrysene)

BbF——#% 3(b)% B (Benzo[b]fluoranthene)
BKF——&H(k)’K B  (Benzo[k]fluoranthene)
BaP——Z3f(a)tt. (Benzo[a]pyrene)
InP——&fi3$(1,2,3-cd)Et  (Indenol[1,2,3-cd]pyrene)
DbA——_%3(a)& (Dibenzo[a,h]anthracene)
BP——#Jf(ghi)tt (Benzo(ghi)perylene)
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F1ELR

AEZMHR T PMys M 535 12 (PAHs) BOPE I SRIEAN G F M CTE R AR
BEMR T PMys A1 PAHs BIRIRSEFE; R/EHR T X TR PAHs KA
SRR BENMRTAXHHRBE. RS XU TAARE.

1.1 PM,s FIRIE S fEE

PM,sRIGTE S NFEANTET2.5 pm ki, KE+2T2, BK
SHARPR/EFLE™E., LWEABERNERDC — RERNEZTE=EITH
REKFERAE, £HiRXENIRISRAEZ —. EEEPAMEPM, K
IR M35 pg/m’, HERE N2 pg/m®; HAKEHA (WHO) HESFRE
FRAEHEPM, s 393 A B 299K B BRAE 2 HUMLE N 1 0pg/m® FI25pg/m’s MEREF
201252 A A EH IREPM s S N SR BARdE, IR H IR E — R
{43 9159 0935ug/m® F7Spg/m’. PMy sHIRIE AT 43 R RBER N RIER KK, 5
iR & BRI R WY, AT RSP R ELE RN A R
R N ARIBEEREBMA (BREER. AV, RSARED BisdEd™
EREATRY . IR, SR Tl A= AR R SRR S SR, TRZEHE
B R EHAL A, RAFRIFEHEMENHE . RRARREER=Y. K
U AR K LK IR R EE LA R TE R . 5. PMosREH
HAEDFERBRE, REFHROEIIG LY AMEERY L, WPAHs. PCBs
&, BEEBRYEANGE, FEEEME . KSR HEREEE R R

UUREFRTRE . TR R R BN YE B 711E F TR 5 H b iRl f 5 K
ERITTRE . JRUTRE N R PR . BT S ERR MR R LR AR, ER
nkﬂ@ﬁ%%*%mmzﬁmmﬁﬁ%&ﬁ%E%%@W%mnHﬁmhﬁWE
SR EREBEARERE ETABUSMI S &, BREKTEHE. #
I E G g

RABRIIAF H R AR T4 B 5 N RGN F VIR R B T AR
4 RETERSNEIRS AR X FEH AT LB VRS K. €8
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MBRAS M SHENY S, SHERKHESHFSRE (PAHs) P, Bk
IR AS R/ CL R RS 5 N B B IAR O . BRIRAE RSP VBRI IR B 5
PR FETRE ST BRI, R TN, A 5 R B AR, B A
PM, s I EHEE KT PM,o Al TSP, [ EPA R7E 1997 SFiE#] T BORIAIAR K
SR RGRLG BB 0 B BB R, BE T RRERERY. BN
A JEESUAR AL b 3o L 27 0% A 0 1 P B i e L AL 2 L BUBT e o | TR/
HIRLTF L&A A BYR L RIRL T EZ, RIS PM, s X B fa
HE A, wmL/NRF EIRIREEEIE (2) BARKRHEZH S BEANNEEES]
RMPRERT . WA T PMys BT ERB B, BB A,
FRe S 5K PSRN ERR, HESEAENEEEELE. RENE. X
EEZRMKF (NASA) 7E 2010 4 9 AAF T —iK 23R PM, s RS B0

1-1 (a), HETALIE HAHRPM s IRERE (ARLEXE) KRR K
WARE, mES (b) Frrmth E Ak A6 E A UE R E AL, RRME
4 EHLX PM, s IR R A BRE = )«

PEETIT 0 %@ &
Satelite-Derived PM lgm?

B 1-1 &ERFA P E PM,s IRES M CkEEEEZXHKF NASA)

1.2 ZFHFRIMETRK

19 142 80 AEAC LUK P E T A PR KR, SEE Rl LMK HFRE
win, AELZHETER. 2RAE (PAHs) EHFANSE M EARHAEE—E
BERETANEFRMR AR E—BOLEREEILEY. —BEE0T,
ELTERATRERERM, WAZENEREZHNG, BHEsTE

2
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fisghn, FEE-KSEAREEM, FUSKESHRFTREEAGBRMEEIRSER
R, MERANSHEFRUERRES. ERFE—BHEAKRSH, #
SESAMBRATSHTER A, REHRIA PAHs (2-3 35) £HESMH
i, MRAKNZAFTE (4-6 ) WEEATRAF, KSFTRY+HEHE PAHs
MEBED ARE PAHs A7 MR IFROSE AT LUK ABTSUH 16 # PAHs 2> A
HK: —KEMIH PAHs (LMW), RIEEH 2-3 MEFMKS T & PAHs, H—%
TEH 4-6 NMEXRMRES TER PAHs (HMW) , XEE S TEK PAHs 58
SRRHRE RARIRRY, T XL AR B0 B 2 Y R B R
8" ¥, Hrh PAHs R¥IBAAEKRS. T3, K. EWFRPHEEREEHISL
Yo, EEREARHBIR, —HERBAERE . A IEMRHARTS
g, TERERGEFEEERNE, HHERER FAmERERAKNER,
WAME P E RN AR (RFHBE RE, BRIEJFECHEIES, B
HARENITREL AR EEMEE, =42 K&K PAHs; 5— i PAHs &
REREHR. RIBHERREREFOREN RO AESEY, BINE HiE.

1.3 ZRFRERENEE

PAHSTERR. K. HRURTURDISHIRS ZFE, FTERERUAKR
B (BEK. mE) NEVRKRRSEMATEERE, &F - REEY
JREIRREE . 2 IR T5 R ) X ERIEBERABEMA AR, RAFRERERARERKK.
EREBMKILERR, ZRPRBIHERFTRREARE NABEEEEHA:
(D) HiEAME, BARE (BFEEREH) REMRNATEMRE, EakE
RERS, FEHTVATHRE. ZBTARR. HEARGRES; R/
AR, EHMSENAREIE R, £7=, BRMEALREPIEERS
. £FE, REMADRNRERBOSFHLSENEERERE, n5hED
ZRAYMF EERNCGHERERANER L —, PEERNPAHSHHER K
FEX. TRELFRERELTERENZHFR, HP2013FEREHRHERE
ERUEEIT36.1H, 20074 16F £ 35212 BRHHIE L1 4504Gg, HH60.5%
M12.8%5r 51K B & R/ABLAMRRGAIR RSN, Wtse/ a4 v eiR
B HREE . BIRARERE. IREMMREER TR Btz 4h, B BB EH T

3
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PAHSHIHEBUE A R A FTER> L

HTZ R R EETRY Lo U REE K issh T aEmsm's . &
HEFHRANE (S TREEETY, RYABBRELEERANFALEZY
B. ZidshmEt LR, SHSRAEEEE. SEHEREoREER 2,
CIFSCPAHs A BORBUB N F (2) BPY, EIARBHNARTSAE
R, BELBURMENL AW RS ) B, B, E3F (e . FH ¢
REMEAHEH (1,2,3-cd) BE. KEPURSHFEZIMASEKWEM, WA
EEBBREERIARNTELSREYNLETS, AXEHRF (USEPA) AF
T 129MR BT EY), HhHa S 16HPAHSY; A EHEMIE (United
Nations Environment Programme, UNEP) 7EBHTH AMEE ML EEY) XIS ITH
(Regionally-based Assessment of Persistent Toxic Substances) B} & g X7FPAHsHK
EYpe,

BRI LA T RIRE SBRYHERKNEYIMER, TERSSTEHN
LHF5R, BARKAEHAFREBEETABRYT (WPMys) P71, Eikxt
PMysHRIZ S RICHEM, B TPMuBIEREUDN, W LABEE IR — AR
ARG, 2 HEDDIZLERMEF . Kim% (2012) B TPMas 5PM, s #
WA ESERZIAHRER, ERRAPM T HUEMEHANTTREEEZBL
MEER, KPNSIEERRGERD P, BRIRIFN ST RBUEEM
BURMARRE, (BRMATET AR HARK TS R R AN F R A RS E AR
B4, ghsbh, PMLsHIASTARINLREZLE, RS LEERSEER
BT B4 D, PMosULREFIEEMRT KT HEmEE. T/LE,
BEAORZFPERE, TRERBTEER, SEKEAREHEELREK,
BEVRTHREF= A 1075 X FH B R — MRSk . EARZHISEMT, PAHs
REBENAEVR, MEPREAFEHAEDY. REBEFEMESHERK
RAMYFRFERIE, BEPAHSERRERBEEREREFRPAEEER
B, FSTHFHMFRO5ZYE, BRSAEEXPAHSK R —ERKE,
SRS FERFREIRE . A0 HHMEERERELE, UERFHEHZ
RIG S
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1.4 B SRR

HEI RO R EE RIS R (A, 3. JRMUKKE
B PAHs BT . BRSNS FRRFEHFZRIAR EZBELF AT 58
XAEESTRSIHAFRIRE KT SAREE. HERUERIT. @RXRITEN .
TS9P RHT R AR Om B B AR i R R RS 7 T o XK/ h PAHSs (9B AT LA
B#IE Eitad 70 FEARBREMX, 1933 4 Cook M FEMEMF B EEH (a)
HEIFE A EBH BRI BURH™, 1976 £ =+ % Fi PAHs G KA A SR,
PAHs AE MM RKI A TIERN FERFROMALS KK, HS5ES
IR EFE— N ZE. HEl, IR PR X EE RSB
# (TSP. PMyoF1 PM,s) FEHIFFRETEAMSH, EHEKES PAHs KIFF
REPERBET, @A, DIARBHLHEHEFRESFRY 9, &
WICE A X ABRLY) PM, s F () PAHs BEATHE 204 o
(1) PAHs ¥REE/KFRIZE 53 43 A 77 T 43T, T 9 b K30 4 H 733 T B
MK, T AR FERNESTERN -, FESSPH PAHs KIKEKF/5
L, EERAOHEFHERARENABEITREN. BE 1993 £ Merce
Aceves BN BT WIHE TSP REMAZHFTHRERFH PAHs 25 53T
Tr#, FXPRIAZM PAHs IRERIKRIEATHIF, 5] PAHs Z£/M T 0.5um HI5
WYTIRERS, THAERSETEILENY, ERESE KRR PMys #
PAHs HIZETRAMBRBUIAT THAR ST, HFLZE PMys+ PAHs IR
RE, HREREE, EFRERK, XTEREURE, XBNESERTUR
HE, BYRBEMREESTHEKRE, HINEEBIBRARN PAHs HIRES
BEARWARRMERE, BREME PAHs WREBRM. X HES B iR«
AL SRR EHIX 42 ANKH SRTR T KRS H PAHs IFSRIFIE, X kLY
{9 67.18ng/m’, AT RAE A MIIE N 86.70ng/m>, 4-6 FFRBURIARF K E B 4L
Y, 223 REBESAESHFE., FL4AF L0t 08 /RIS TR M 1748 i flk
XA PAHs KIBFF, ME/RIERFAEMKSH PAHs HITFHRESBIH
100ng/m’ #1 116.8ng/m’, PRI ARHISRAEARK, HSA PAHs UEFFH
AE, BRAKUEHEAEYN. AZEExRETKSBRYI T E PAHS 1754
FREHEAT TR R, B REFHMETEEDR 120-203 ng/m’®, €3 PAHs B3 5 8R4
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WIRKZER L2698 3

LUBIZE AR U A ZE (R, RZETT PAHs VSRl btbdb st Bl &R
FRE ., EXHEILR 2008 4 RiE & H A S HBUR A2 S HRE B A B L T
W9 PAHs fIIREERAL, HHIHBUENER T PAHs FIRERK 26.6%
77.9%*,

(2) X7 PAHs RIEFH R MR AR R L —, ERIRTTHX, PAHs K
BRBERRERTH. SAAMAERREHR, thineRiekd RS e IR
HRE, R EKENT RS PAHs T ERBETHRERSHB. £WR R
FAM) #ie. WEREHERS, 4, Bernd RBILEEF = RERENR
BYR KSR P PAHs AMUTRIE T WRHLRBHR, T RSHK
MERAETY, BRET IR G EIMAE (BERE) | REegh,

SCRRBER} R S0 T RIEARAT 7 T R BB T IER AL R HUETE . B &Y.
HAEAHTEE . R ETEE (CMB) MET4HES. Kumata ZFH “C
X EEN B AR T ARG KSR PAHs K TTEREAT THTA, B4
REWEETS/ G+ HHERRNSER -3, ZagitER AL
B, KISk S MR T2 0T (EE T2 2835 S0 Ag T 77 T B2 A B %10,
ZEJ0 S 1E 548 BEVR VSRRSO 0 B R A R AR AR A 3 R F 43 i (PCAD # CMB
EEELEMERENE (MLR) XA X PAHs BIREHTH, BEILFZHK
BEEEREGMEITRE. KERSHR, FRMEE TS RIFENRETHIR
B, ASUESMT PAHs Z2HAMME, SRS PAHs IREERTEZE, §H
BEE AT LA BIRARME N 3 50, ER R MHBIE S PAHs $HE L &M HE
A, FARE HAE WS IR R & FARERTTEZ —, Yunker FAEL
TRKEMELEEER, 537 AT/ (PhA+AnT). FluA/ (FluA+Pyr). BaA/ (BaA+Chr)
A1 InP/(InP+BP) HL {8 3 52 4k 3, B T 20 A 8 A B e AR S R B 4k, B
R EHEAREAR R, EREMRE. HiHEER T XABYHH PAHs 15
QIR IS5 R PR BB H SIS M IKE BRI AR K AT AT T ROk
¥) PMyo " PAHs HI75 QS EAIHERIR, RIH HEEXT KRB 5 PAHs fI13K
BT 0T, BREILFREN R PAHs S REERE, BRI EHREEER
HEBUR, TIAZEERFERIGHFERBE, HPVshEhimERSHRGRIT
Bl K,



IR R LA

(3) BRAR P R Z B EM, PAHs HHH (a) EEHIELEATERH
fEtE, PAHs HAAESM LSRRI EA BB E, Fitk PAHs X AR S
ARt H 3 2 BIRTE, BERRIFRIELFEFEER LIRS, 4
Bl & AR XK TN B FIEREM BaP EMAABUEXKITY, Jung
ZPY RHLL BaP AZBNBUESXET (TEF) MBRBEMET (MEF)
KT BRI o 5 BB IR B A S BRI DS %), 2014 S F BB ST
B RS H IBURLY) PAHS BE4T T @ RAKPY, 152 BUEFRIRBEMBREEX
WREESM 5 11.914 H19.904 ng/m’, 4359 % — BaP ¥ 5.84 f5H1 4.85 117
BEFAIKERNRKE AP FITREXRITN SRR, KERRBEYHR
K (2) EFHIRER 8.64ng/m’, ALK B MK BEBAR A 3.64 ng/m®, RFIK
8 J1H] PAHs F)5%5 3 &1 BEQ BN 13.0, IS4 H, X AME @B L ik,
EHFET MB A X X REAL ) PAHs #HT 7T REBKIEY, K4EBUERE

(the incremental lifetime cancer risk,JLCR) 95%E {5 & T 4t BE AR 2.92x10°,
SLER 3.03x10°, 7E 10%10° 26, BEERENS. BESESEREET
PAHs BT ARBESBHEREMRMARD); BERMIKTEEKES PAHs
AT B VPN Y Suzuki %Xt Z 0= RT3 PAHS X A 4 BERSIR t3dE4T T BF
ﬁ [62]o
4 XN THREGEHR, AEBEERERTE, —H 5 RERTER, —
T H R AR R . SRS X L =R AR R 44 29 ANREE A PAHs HYS
ZeiR, PMF B, Umix #Ef PCA-MLR B85, =FMERE I E— 5,
TR B AL R A L B R B T £ [ NASA K HER RS H 4 HYSPLIT
[EBR, BIARKEERSEN KRS RIIKRERIYW, BRA¥T BESRN
FREEHAREES), A0t &2 F AR ITH R

T HES BT PAHs B R LA RS, i1 Baumard XTI R

7= @ H PAHs WREEKFRIRIFHATH RS ), Zakaria FIFKAE R0 D3k 75 T A0
BRI YIRRYI T PAHs FOMRBE 40 Ai OB 5T ), Bt & 7e Rt 3 Bk A f gk
3 PAHs BHTHE Y,



WARKER AR

1L5HARE

FRXFEAFEUT=EAJTMH:

1. FEEE R LK PMys 2 355 R AR BERHE IR 55

43 4 H I LR L PMy s PAHSs FVREEK PRI S 7 AARE, FFS5EMIME
feRF AT L, 15 2R E R H = R KX PM,s 39 PAHs )75 3KF .

2. RERH R KR PM,s PRI R RIFHET
FEARXHRIFAMHEST . HAE AR EE F TS BRI L PMys
o1 PAHs [IRIRBEAT ARAT, 15 215 36 i Lok s B HEUUR

3.5 HX R TR ARG IR RO . FIF HYSPLIT M35 E NASA #
PR R, A5 LA LRFRRRE & IR, B B EXTRE R A
xRS FIR BE R0

1.6 FABX

ZRSCHIF 5 o I R R A AR 3 AR LU PMy.s TP PAHS (IR BEE, 45 6 187 L1 35 1 PAHs
FVRE, RNEASMZAURAEE TR IR T & B R X AR PM, s
PAHs REEKF, ABEA E BXHRE R SAERMIERRME T SoBEE . BdiRmET
BEELFSE L PM,s o PAHs I EETSHE, 3R BI04 B B K<+ PAHs K]
EEHBR, 45T HEBOR K R A RS R . oS, BT ILAS LR P E R A
BARFREEL, BIREES NN 1269m 1 1165m, R 7 KR S5
P R AR AL B, R F E XA P BE B A S0 LRSS R
M EAR NS R, R R DR TS e R B AR R



WRRFER LA

F2EXRHES S

FEE BN AR RICHRFE GBI, NMAR L GRS R &4, Bk
Y PAHs FERR RS . RTALE ST i

2.1 REESEARR

2.1.1 Sk

LT EL R, TR, B FEUA, F—KmKiTh T
B PEE—REKHEBNR, &oihebriil. 8RIEAEREHL
25 AR, A5 AR, HHER 302 FHFTX. FLBLTHFETRERESE
R, ER LA, HAEHKNILSRFE. BRUTIEERERK, B
RAOHIMDEIR, Fik, FHXLTASBRA T EOTRAS KK SR
RS L TR S G, SRIEHF 75 1L A6 G 0 Hh X AR P 28 2 18] (K 42 35 L TR
W, WR 1165 K, FRE 115°59', b4 29°35' 00/ 2-1. BhihFR B B4
60 K, JEFIWSLIIIBE, FERNLFRETH, MEFHFE, FEREESRESmH
WA, Si%E, BREREMALRDEES, FtHR 7 R BF xS
Ky, REBMSSUME R BB REERIFMT B RESURE
LA, B E BXHRE S e B A .

2.1.2 il

AT E e R A P, TR EX, NAREE, ML 27002~
27°22'FIZRE 112°32'~112°58', W0 2-1 Fiom. @& E g, JhikE%0,
H 72 L, HohEmAtiaig, WREE 1289.8m, SIFEHERK. &
U F I 22 KGRI SR X, (BRI, LSRR E. &0
BUSR B v rE ST F SRS, 10 RT f 32 B0k B P E R ARk = M AR 2R 3
AT IRBE R LA L R R AT E R, E R LSRR R
TEFLEE, ATUARBRK B &N RS RAER, BT AR SRR S5 R 38
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WARKFM AR

RrE, gL EAE T XKEAREE. BARE LA WARBIEERT T AZE,
1B R B30T JUAR FEIR AT AL AN b Ak th od s N> e 8010 A IR SR ot LG T R
BRI, SRR S I A B AR A 112042 465 27° 18, 1§4K 1265.9m, X
S URE A TR AN, FEREmARERY, BRFEREGEENT
EAR, FEA KA HRE R 2 R FR S R, 1T B R T B
HXRE SN RERE, £FE BTG R e B E.

HEREBHT, SH R UBEE KBS, 15 2 E B AR RE R 7,
PR T ISR . F5 LA L SR 2 B 1165 KA1 1269 K, 94T B BXY
FEW, AR S RN, BT E BXE Wi R
RU\EFE.

(a)
-
@)x 3

¢ Pawaie. ; 43 "W'. Yoo f
Lo Bl © =y
0" " S

T TERAL =, Ty
o STEN AL _ %
22, oL P

B 2-1 SRR ER () UEFLARBEAR (b MTEKX (o KaHmE.
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IR RZER AR

2.2 BERRESHT

2.2.1 ¥H

KRR EAE AT ER ( $90mm, Munktell, Hit) HKREPM;s
PR, REERTTAERETIILE: EDHPP600CHRERE-4h, LEREA
W FERENY, REEEE20C, HMEES0%I %M T FH24h, &5
A+742—RF (Mellter Toledo DeltaRange, ¥nt) EEMKMRE (£ T
0.04mg), BABFEERTEHEH, REFHEZBRTERNINERE.

SFREAX 23] A IR AT TH1S0A R it & Uk 4K 4 33 IPM, s KB V) B 2K
K IE KPR B 9100 ml/min, £ FRENKEEH23.5h, HEBHWAIEAE
KA, NEHHEIEREE, B kSRR A2 AU AR 6 2R A R S S A T S v
BRI, BRMEN ISR kBT B L.

2012E R EZ3 A 18H-5 H20 8785 L BEATEF S35, KA T EPAHSE
HAERRA0A . KRR ERBANEBRPER, HET20CHKETRER
¥, RBEREEEALRERTHEST. 20090FFEZE3 -5 5 #1391
PSRRI SRR, AT AU BdE AT 2T .

2.2.2 BERTILE SZ5 T

AR RADHEA B S BRI . REERERAM TRE, HEHR
WIRE SR VR : SRS R BRI ZE B OOHATREEL, MEBBHITIRSE, &JaFl
F GC-MS #4740 BT ARIEN EHERA, TtESHEDFTTTEBA
A, HR#E3EE EPA TO-13 F 8270 X PAHs HI4F 47 77 iE AERIHAT 47 -

St T4 L REMPM, s A JefE, BYEBUARE SR, FREWHEHE SERAtE, 59
B SR BOE A AR B (DIONEXASE 3000) F9REEUH A, ZEERAMA: FE
EFAREIA IE S5t 1:1; RBUEE 100°C ; [ /791500psi; TN #4eT [8) A93min;
IS 1A Ay Smin; FHASZEH Smin: 30%EFIME, PRIEH, REBUEIEFI90%
Pl b ZEBSCAEREZE RN (LABORTA 4000) /Kigtn#, &K% 10m]
KR, RIFFERM (N-EVAP 112) ZBMERKEZL1ml, REMHIECKRE

1



WA R FE 2 AR X

AHml. WA EREHBARREAFKNSEBKAMN GC-MS (SHIMADZU
2010 plus) #FHATIESHT, BHERADB-SMS (60mx0.25mmx0.25um) , K<

ARAESR. X FE LB, FAFLERE, BREH PRSI
% (DIONEX ASE 350) , EH&ME5H#LFERIER. REERRERBRER
FUZEEUAX (Biotage Turbo Vap IBHATEMK. BK. WEiFMH: BAENA
0.3-0.4MPa, KHBMARER25C. BEREZN1Iml, A_KFREBREFE
Imlo [ LR B BER A BB A I REBUOOR A, M BT LR iRD T e R
R, FITREESKERE. RERF A SRS EEFEERMNGCMS
BT RS, AHEAMEN: HREERAIN, BTHERER200T, #HE
FE300°C, fEHRIRE 79250°C . FHRFEF: MI9RIEE40°C, {RHFF4min, 2R /7 A8.0°C/
minfERRETHREI00°C, FHEF10min, — MK H7E 8] 546 .5min.
19974, EPAMAG T 129F R i L5 54, HRAFHEH FHN NEERE
BREERMLEY, XEPRARET 16FPAHs, AR R FMHAsEBENE
PM,s"FPAHSHIRE, X16FRSeIa %115 MPAHSA: F(Nap). JE(Ace). JE#
(Acy)s Zj(Flu). FE(PhA). B(AnT). KHE(FluA). B(Pyr). &F[a]E(BaA). &
(Chr). #3F[b]KE(BbF). HI[K)RE(BKF). #I[a)th(BaP). HiFF[1,2, 3-cd]
B(InP). & H[a,h]BE(DbA). # I [ghiliE(BP). T EHIE 19965 ¥ BaPFI AF
8725 R BT ELE (GB3095-1996),  #xEBaP H ¥9Kk B FR1E50.01pg/m’s

2.3 R ERIEN R EREH

AR PAHs /4 HiiE QA/QC 3k, LIIEFEh PAHs TEREL. IREEH
AT RE R ISR S-S, 2-MEBE A - = BEFE-d14 N ERYD, ks EE 2 5l
A 71%-101%1 83.3-100.3%, 754 USEPA8270 FIE K. L idE+ HEIZER
. BRI EH AE A RIBEREBRENBS, 2 ORI & F T
B AREE R4 22 4347, 705508 Ab B8 P 25 28 R AR ROVR B U B T VR R R VARV
BE T NEMHRE, HETES MR PIMAFE-d10 AATY. 16 7 PAHs
AW (2.0mg/L) RIBEFERBRAMKE, REHSHSITESTUE,
1531 PAHs H A FRME B ZRAH % R4 R TEE A 0.9935-0.9999.

12



R K FR AR

FIE BWLKRS PMsH PAHs K55k

3.1 J51ILUKS PM,s  PAHs 15 344FE

3.1.1 PAHSs 5 i3 A4 1E

PAHs " AXE W RINBUE. BMMBCREER, mHAEKSHHEL THM
KY)H i) PAHs HIfEEE R . BT HBCREAN SRR, FamH e
PAH IV BERRAL AR K o A IR SER X UL MIRE it P Y 16 Fh EPA A2 BOPESEi5 5
WIHEAT T SE, Hoh NAP R MEHEBER, EAMBRRSER", Az
[P He PHEFLBINE, FHHIREZSIFEREWHLER, £
b i R4 7 o4t 15 7 PAHS, 1R % HAbBE & e 7,

90
80

70

o

PAHs (ug/g)
o

3
PM, . C(ug/m’)

o

30

20

0

SNNNNNNNNW=2NWOONO
O=WhOI~NO—=

S WOONDO-=NWO

H 3

3-1 J5 Ll 2012 &2 PM, s LL & PM, s ' PAHSs ) H 359K

2012 £ S 1L PM, s LA K PM, s /) PAHSs 1 H ¥R AL I 3-1 Fow,
HETATUE Y, TRYKKRES PAHs R BIRESIEE R0 H S, H

13



WARRFERLFARI

m4HA25H.3818H.4H 16 H.5 A2 HMS H S BF& PMys IRER A,
4H9H. 48 13H.5H20H.5H 16 HM 5 A 15 H BRI BB, 2012
SERS I PMas PR R 54.99 pg/m’ WRETEREA 19.99-86.81pg/m’, BEHT
2008 FEFILBEHIRE (42.24pg/m®) . PM, s 15 F PAHs HIFRBIREINE 1
FiR. ¥ PAHs FHREREN 160.24pg/g, WETLEN 63.86-427.97 pg/g, W
B A A LR, PR R AL AR BoF, HIZ Pyr 71 BP, RES
B 23.04pg/g 18.42pg/g M 15.29pg/g, XEERREIF PAHs, HRMRE, B
B 5WMEBRARD; WERIKHE Ace, FHIKE AnT M BaA, WE2 IR
1.46pg/g. 2.36pug/g H1 4.64pg/g, TLHR Ace MERMMRME, BEBRSNERS
R, NEMEEBRYRE. TSRS+ PAHs FEUSHHEAFE. H
B 3-1 T 41 PAHs IR B3 OAE 3R 4 R ILEE 3 A 4y, SREEHAMEIZE 3 A 24 H.
3A31H. 4 A 13,3 82583 A 23 REMBERIRE RS TRERIKETHM
KA HIAE S A4, HhsH10H. SA7H. s H6HMS5 A 5 HH PAHs
HHWERIK. 3 ARSLEWERT s At BRREE, FITHERNE
HHER, SBORERIK. WK 15 B PAHs ' 2-6 ISP E UL L%
S EE I 32 FiR, HEAPERS L 4 3R 6 3K PAHs FIIREERE, SRR
52.15%, 2 ¥F PAHs FIWRERIK, 5 RKER 10.18%, FEtixa PAHs A K
FREMERABIRER, 53 PAHs ZEBR Y X EUERIBAEE, £
TR K R KFF PAHs A VEBGE, A5 WEEBRY L, mEBKY+F PAHs £
TR SR IR LER K

14



WIRK L AL 3

25 3% 43
PAHs

B 3-2 Jf 1l 2-6 3 PAHs IR E & &3 15 L

1 JF1 2012 FHEF KRS PM,s P PAHs IR ERE (ug/g)

634

PAH V9 BXE BML  HERE

Ace 1.46 6.24 nd 1.80
Acy 9.73 38.24 nd 10.61
Flu 5.54 19.96 0.05 3.65
PhA 13.67  38.84 0.10 8.59
AnT 2.36 6.46 0.02 1.55
FluA 1423 5126 0.04 11.53
Pyr 1842  45.58 0.09 10.04
BaA 464 2213 nd 4.00
Chr 1202 4680  0.06 9.43
BbF  23.04  75.46 0.15 16.99
BKF 8.18  22.92 nd 4.97
BaP 10.15 3534 nd 6.49
InP 14.84 3248 nd 7.34
DbA 6.68 15.15 0.20 3.46
BP 1529 3478 6.64 7.39
SUM 16024 42797  63.86 107.82

nd- KA H
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AR AR L 2 AL SO

3.1.2 =B AETRXT PAHSs ¥R E R

PAHs R+ 3ERMETMNEY, KRB RERREERNORE, B
BE. SE. RASSEEE, SRR KSHREERREZM. 4N+
FENRTALKEE, TERZENBERXE Lz FHAY K PAHs HRE K
. FLEEREEE, PR+ PAHs FIREH —EFwE. Wi 3-1 B
754 PAHs B HEIRERAL, IREREMIHMHRE3 H24 H. 3 A31H. 4
A13H.3 825 HM3 A 23 H, K4 BMEHE3 A6 MKREREKKH
HAK IS IRTE S B, 5 H10H.5 H7H.5 A 6 Hf 5 A 5 HiJ PAHs
HIIRE AR, M 3 HE) 5 A BB RS HERER, S A 15-20 HRE XA,
FEFEL 3 ARREHERT 5 A, BERRERE, FITHERMEANY PAHs
HIER, SBIESREMIK, T4 ZRE RS . SLSMREE)S LK PAHs (LMW,
323 31) 5% PAHs (HMW, 24-6 X)) MR R/ Rk RRRRAE AT 2
#r o

3 5 U E AT LA A5 35S L LMW AT HMW ) PAHs ¥k BEAH 22 AN AR 51K
B R4 R G P B IR B, o LMW 3R KT HMW IR tH BLTE 4
A23H.5HA3H.5H18AMS5 A20H, BESEHEEEXURRERF
FONERE AR FRE, BEEMATMERRES, U LMW i PAHs IRER RS
KREEMEEATSRER, BRTRERIK, BRKFEHNED, FRTHE
R, EEHE PAHs MIREBRY £, FBOREHEEHRES. mf PAHs
KT 3 FEREIR IR E AL RAETA, 4523 A 18 HF3 A 21 H, BIFX
BEZMERIL3 B 18 F13 A 21 AEH#HE 72h B R KB XM, BRI
NAFEFRE, FREPIEHIBR, LEEIFKTEA PAHs WREEIH & KH 78
BIERERTHE, UL RSBIFHIEIL T =3 PAHs MR .

3.2 #5110 KA PM,sH PAHs HIREKF

3.2.1 PM, s} PAHs AR BEASAE

# 1l 2009 SEHEE T PM,s LUK PM,s i PAHs H iR EZ & 3-3

16



R KRR AL S

No (EEFRILAFEH, 74 A 25 HA126 H PM,s IR Be, AESRHE
EHRAIX B AR A o E AL A R BAE L, 0 T 450 A PM, s B
WRE. #1l PMys BIFERE AN 6337ugm® BEE TR 2008 EFRMKIKE
(42.24pg/m’) P, FZR dy F RPN D A B AL BRI SR I0, HA
KR EREEE R IE4 H25H. 4 H26H. 5 H30H. s H7HM4 A
308, M#E4H28H. 5H21H. 5 A 10 HA 5 A 11 BRERFRFRAK
FERAK. 15 7 PAHs ISP EWREN 77.99pg/g, TEHEIA 20.20-500.66pg/g, H
F5 PAHs H¥WREREHHBZ S H4H. 4 H27H. SA3H. 4 A9 HM
4R 21 H, MOXRESRKEMHHMAS A1SH. 4 H30H. 4323 H. 5
H 21 BFi5 A 31 H. PAHs ®HSREZRLE KR, ERS5FLARKE, JH
Lo e R B B AR VR BE I [R) LL AR+, 4710 PAHs HS5WRBEE R AR, Ui A
LU i SRAE AN R B S4B S A R HE TR YR XY PAHSs IR FE RIS IABEK

550 200

| PAHs
- EE] j .
—o—PM,; -

- 160

450 -

400 4

|
./

4 - 140
350

~ - (‘"1,-\
20 300 A 4120 E
El )
= 1 =
250 i &

é 1 100 G

A 200 &
80 E

150 —

(o)}
o

100 —

n
o

N
o

LOVLVLOVLLLWLLW
B3

B 3-3. 1K S PM, s FLE PAHs HSWKE R
#—F PAHs MREBWREME 2 i, HHRERER PAHs 4 FluA
(9.39ug/g)+ PhA (9.33ug/g). BbF (8.72pg/g) F Pyr (7.86pg/g), iR ELT
50%; TR BUEHIHL &%) DbA (0.99ug/g) Ace (1.16pg/g)+ AnT (2.21ug/g)
1 BaA (3.28ug/g), X5 EIKER 9.8%. #1l 2-6 3£ PAHs &3 HI-FIME &
B3GR B 3-4 Fran, SRR RIS T S LS RIREE, 1 BAEM
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AR KRR 22008 3

i 3 1 6 ¥F PAHs IKFEB &, S IRER 51.85%, 3 FA1 4 FRREEARIT, &
W HWIE B /N 2 3R 5 3F PAHS, 2 SRER MK, ABEET Y L,
WEBAR, 1M 5 X PAHs N 55 3HHEBIRA % .

W (ug/g)

3_-
2_-
1_.
0

3-4 %510 2-6 ¥ PAHs K K & T 5 il

R 2HELEFRH D ARMEDLRIIE PM,s H PAH KE (ug/g)
PAH P9 BXE B/ME  EEE

Ace 1.16 2.39 0.30 0.57
Acy 5.13 34.91 1.32 5.49
Flu 4.46 30.04 0.67 4.70
PhA 9.33 31.69 1.52 6.37
AnT 2.21 8.12 0.82 1.45
FluA 9.39 71.21 nd 14.08
Pyr 7.86 61.91 nd 11.57
BaA 3.28 31.08 nd 6.79
Chr 5.11 57.07 nd 10.11
BbF 8.72 82.76 nd 15.30
BKF 4.45 22.67 nd 5.13
BaP 4.60 27.60 nd 6.08
InP 4.49 37.65 nd 7.37
DbA 0.99 12.96 nd 2.24
BP 6.79 54.01 nd 9.91
SUM 77.99 566.08 4.63 107.18

nd-ARA% H
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WARRFMEZART

3.2.2 YWARRIE L PM, s PAHSs R B IE M

M RAESE, 4 B 25 HAD 26 HR A+ EFILIRK LR IAE LK,
HTDERIEW, WA 3-5 Fiad L SERERTATIEDSRREETH,
YL BRE LMK M T SRBEHRAMENE. b, WARRHE PMys IKE
4 156.61pg/m’, IR FETEFE A 86.65-212.66pg/m’, ik 2= ¥ S MG SR A (AL
HERMI PMys IR EUA 42.24pg/m’, WRETEREHA 32.69-92.50pg/m’,
HTYPERNEWM VAR RZYA B TIRD LRI, PM,s BIWEE B S350,
—EREE LR T TURE: T PMys P PAHs, Y0 AR A MRS R
PAHs ¥ B4 30.70pg/g, WETEEA 23.79-40.15pg/g, AL T4 1L PAHs [
BAKRREMRE. —HERBTYARRAZSASLERR, —CRE LR
T PAHs FIiREE, 5 —771H PAHs BT RMAEY), BEMREELIER
A EMAE HWEETRY L, XFARE 3 PAHs IR BEWRERE. Wb
F WA PAHs IRERATEEA KR, FERRAVLERATETEILE, Bikdd
FIXFEAK, ESREHEEAR, RERLERE N, WE 3-6 FrafEd
ZHEHT, PhA RIREBENLEY (5.35ng/g), HIKE BP. Acy Ml Pyr,
XA S & S PAHS 1T 60%, 5AEV AR BRIE KA RE T LR K50
T BaA. Chr 1 DbA KRR TR IRIREE, XRS5 IX =Mk &M HER
AR W 3-6 fi, WAREMT 6 38 PAHs KIWKEE s, HIRE 3 5412
W, WERIKHIR 5 3 PAHs, 6 ¥f PAHs IE KRR 5% & WIEREBIR 5 M %
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4.1 MRS

ST R BRI &, BORIIR AN, HAEH K PAHs IR HEAR
K. PMys 5 PAHs ¥k AR 2047 AT DL SRAE NI RS iz Sedb & M I HEBOIR
KAWL B AR AR 03, 22/ N st 5 WL ALl PMo s KWK EZ S5 PAHS K
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S 75 L SR VR o PMLs BOWREE 55 PAHs FOIRBEREAT AR R MM 3 BUAE R
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B 3 B 5 35 PAHs FT R85 B 7 — 2888008 10 3 R17 6 31 PAHs AR — K,
I EBON 0.81, LB 3 B 6 F PAHs BL/A A R HEBUIR A N E A HEBUE -
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5 4 350 6 3 PAHs #HEHE—f& (R?=0.81), 8 4 3£, 5 340 6 ¥ PAHs —#f
5y 3k B R —HERE, 7B HEARRIBIERIE: FA 5 3R 6 35 PAHs A M
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Y. FEk, 3 314 3 PAHs R E F—HEEE, 5 5 3 6 3 PAHs R B AFIK)
HEWE, T 5 AN 6 ¥R PAHs — 38433k B M RIAHEEUR, 2 3F PAHs 5Lt L3R
¥R B AR 5 el .
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S 43 07 V55 2 F SPSS16. 08K F 34T B K 7 ZE e 434 « R S TR KSR
2ech R R R R MBS Z S ARG L, ER—FMRERTTE, T
AL B BAGA— N E T, B E LA 3L R 7 BoR R BRI RR
R F &S B . XEE T RBAE R SCE UM HBUR, BE W REAT A
(A2 iU, 78 KRS BRI AR, BN PCARBUMENE T SR AN
RN YERE L FREY (marker) FHEBURE %, EFAARH (—K&
B>0.5) RiRE R AR MPAHSA S, ST EMK ¥ ZA 2> HBIR N E
5 PRI AT AR MERUBR R . 28 K ESCRBE R EERE b, A &8 LS LR
155 F FIPCAXTPM, s HPAHS ¥ SRIRIEAT T 4347 .

4T 5 1LPM, s PAHS [ 3 B4 B 40T, FIFKMOS it B A A RIER AR
148 BIKMORI{E 590.808, ELERIIRFLIGI St 8 1926.473, P=0.00<0.01, B
FMBEEE ER . EARFRBR TANEET, 77 HH90.46%H]
BEEBWMRIFR. HhEFRTIURRET49.310%H%M, EERAFRLFA,
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HER I RAE 15 e %8, R UL F URBR T LA i BRSO PR AR IR B R e R
W EEFIU AT EH R SRR HT2MET AEEmI5.871%, E
EHH L AYREDbA, X ADbATERB KRB, MARE HNERGRER
PR BRES, BRI 7200 3 EHR R R MR . RT3 E RN E
) EFIURIANT, R T BB RM13.465%, FluRAnTH EESRIER KB« 1K
FIUACHE IR B4 671, (R B0 BR -3 SR L A 3 75 JRUR MR A S5 A M s
Hikes . AR T B EN11.815%, T MR KK A 2K PAHS,
3% AceFAcy, AceRIAcy il IR IHEHR M EEF LYY, BHEHRINNAcy
KB RIREHIA IR, B AR T4 K B R E H A B

St F 45 1L PM, s P PAHsHET 3 B F TR B 45 R inF4fim, KMO4iit&
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65.053% K BB E, FTERSHHMEAPAHsKEMEIEF I, AFEFIluA. Pyr.
BaA. Chr. BbF. BKF. BaP. InPHIBP, 5DbAFIPhAKEAEHELY, Xk &
W) BRIE T I RS ZE R AR SR ke, DBRER T R 7 A IR
FBERREHBIR . B 2R T BEEM20.063%, FEMFAHILEYRAcyH
Flu, SAnTHIRBEME R, BB F2E B RIS LU0 A A MEAHEHR
R, BFP3EEMNARILEYRAce, FTEEGHERHKRER, FHF2M3EELEHR
LW E R, X5 E—EEH U AW Z RIS 18 22 PAHs 5 1
EEIMEEHIBE R — S R . SE34 LPM, s FPAHSH) 7447
B EIPAHsH F EHRBUR R BERRERERSHIN, BIAEIE, SISMELE S
W B4 R — B

3. 5 ILPM, s PAHs E R4 BB F 447

e HF1 ¥ 2 HF 3 HF 4
Ace 0.830
Acy 0.929
Flu 0.910
PhA
AnT 0.857
FluA 0.973

Pyr

BaA 0.873

Chr 0.964

BbF 0.952

BKF
BaP

InP
DbA 0.960
BP 0.872

% of variance 49.310 15.871 13.465 11.815
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®4. #\LIPM,sTFPAHSE B2 F 1

ey HF1 HT 2 HF 3
Ace 0.920
Acy 0.948
Flu 0.972
PhA
AnT
FluA 0.986
Pyr 0.983
BaA 0.978
Chr 0.960
BbF 0.973
BKF 0.937
BaP 0.949
InP 0.975
DbA
BP 0.949

% of variance 65.053 20.063 7.969
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SRR BRATERSEEMEX, FES A 15 BA S B 11 HRERH R B
EMATEHE FAT, W9 LMW PAHs IKERB EE SR FMFARR, PALER
SR F 4 R8Tk R HMW PAHs FIVREERE & (K5 1B SRAIZE =
KATHR AR EBIBAHRT (0 L8 WRMT R, aFhEERAERN T
X, —AUE#ERFG, H—AUTHHEX A0, Fik, &7 8& PAHs
(VR BE R 5ok E TR AERIS A RKIXR, 5 A9 HEd#imaa &
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4H9H. 4821 8/5 85 H. B 55 NXEERNERIRNTE, Rr=
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54 Mg

FLAE AT 1R BUAE ) AN S L SRS HVRE B S I KR 205k B i BE RS 1%, 1 BAX
T/ T L 3 359 52 3 B 125 % R 75 B DO R o b L R 1L e e R P R A1
WEERRAL 72h fJEHESRBE BT 24T, IR SRR IR SR = RATESTT
FR—E8, FLEERBTEILIT A, TELREREHMEK, BHRERBEZH
PR IREBIRAIRE A — 30 8RR B MR X, 5 BRI X
PAHs IR EEAK, X/ AL RISEmEU, 55— 80 MARR t AR IR A
Fome, 0B A st HERR A R L R SRR e 7T AR B L A L 2 A kTR
BRI/, EERRE HXIE TSR RS RIOE, 8t
T AR RE NN 15 R oA My BOE RRHIR W . 853 7 Hr =3k PAHSs W
FE S5{&3F PAHs IR, NRFAS ILERAER L, K3 PAHs IRER LTI
EMAIEFH, WK PAHs IKRER SSRERE R, MHHA PAHs IREE
7 B R B WA PR A ol AN
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%6 & MALREARE

HEAETERGETAPFRMEELR, FRE T SERTHRK TSR
TR FEMTTEXKDEZA.

6.1 ARLER

TR L RIS L A e D i G L i AT B ZE ORI PM, s R B AT AR
HISRRE. WA UAREECE, BB TS LA LFEA R WL R PMys H 23
BRI AARAE, W EBISRORIEHAT THIB 00, BT RERLTHAH
MRE, #— S T B R EEE AR, 2R IR
W
(1) JEILFIET L PMy s H B IR 1R HIF 35 R B 4 5105 160.24pg/g 1 77.99ug/g,
IR T4 BIH 63.86-427.97 pg/g Al 20.20-500.66pg/g, WERMLHLLE K.
FELEERERLESYE BoF.  Pyr #1 BP, KERMKMUEYWRE Ace. AnT
BaA; 7R LR E = L &4 2 FluA.PhA.BbF # Pyr, Ml & EHKHIZ DbA.
Ace. AnT # BaA, Biki#th PAHs TEUBARAGFE. H5EN LM AL
B, LA L PAHSs IRE KT T HEME, ERNTHTE .

(2) 7EJS 1L 4 3RF0 6 3 PAHs HIRBEK V&, 2 3 PAHs RIVRBERAK; 7ML 3
A1 6 3 PAHs WREKFRE, RIKMETIRR 2 3 PAHs, H/MM R RERE
(%R 6 ¥F PAHs, BIKHOERR 2 3F, 8 PMys i3k PAHs S BR, MiHEK
HI{E 3R PAHs & B NN 8D .

(3) 7E/M L 3 A4 PAHs IRE R ER T 5 B HRE, WIKESF T PAHs
BT HRYIE, TR &M% PAHs FEBU A P IR E; xTps LANEL B
WA R IR BT R BT 0SR20 PAHS B 5 K F PAHs FIREHE & T &
MWK, WHMNREERSH TIEHR PAHs FETRY . HBESRKMGN
PM, s ' PAHs 3R EH 1R KRR .

(8) TEM LSRRI 1 T ¥ R RAOEL, PM, s ROVREE SRS IN, T PAHs MR E
WEH TR, HERTFRIRE, WHYLRERZIHR KRBT T B+
PAHs HR BIRE . A TR RH%0, PhA. BP Ml Acy BUARER R I
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&%), T BaA. Chr 1 DbA MK TR HMR; 6 *F PAHs HIkERE, HKE3
W2 IRH, IRERIKEIR S 3 PAHs, EER hHRIERER.

(5) B EHZ AAAHRES . ESFTAER T HES 25 LA L
PM,s ' PAHs R B #RIR, BIFEAMEHME. HREEVFTKIREE, X5/
B LB A BRI, T 9 m B AR R IS R A K

(6) ELAEZHE B4 LANS LS KER S K B e B e, AMoTeRtbED .
FIF HYAPLIT %5 WL F047 1L PAHs R B8 = MBAR KRR 72h B EHESUR
P, IRERKHHMRYERHSEREEHEEXE, BHEEMED, HF
K B AT IR, A RIS R B L ISR, TR BRI G 2
BB AR, FLSREREEIHX, LR ERBHX, HAERER
B . YL B BXTRZE RIS T I B A T m L K, B BRE
WA IEEIN Ti5 RM8 4 ARy 8E RRRIRmE.

6.2 R

AN EZERRT S LA L PMys &1 PAHs FIIRBERHE . 75 R RIENLZIES
fERRIRNT . T RN L) PAHs E XS EB R R 244, EXBERT
W RER R R EE SRR L EMRRE RN, SRETE, FBEE
HERTHMER PM,s | PAHs HFLEAHE, & FEXBRY LR EYIR#T
S8, BT RLREEE, BETREEME TR, EFERHE TS
5.

PAHs HIRIBMBATEFER S A EN, T H ED T thRR D FRTR K
K, BEEHSMBEEARERE, SRERNSHRET —ErRl, FktEDs
WHABRKIERREER .. ERTONRIE, e CHRERYE, REFEER
BRIDTIERFINT PAHs RIVSRRIE. BTHZ PM,s ¥ PAHs HEURER, X T
B B AR R R T R RE AT E AT
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