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WE . RET LT HLRIK AR 58 A4, FIH GC-FID X H A 16 Fids 235518 (PAHs ) #4735 B0, 73l BT T
AP ARRAE S ER SR, 45 SRR P52 T i Fe IR 2 vh B PAH (& B YL L 14. 69 ~ 6 370.48 pg-kg™'; 16 F PAHs M
(> PAHs )NS5 039. 67 ~47 738.50 pg-kg ™', FHIE N 13 845. 82 pg-ke ™. 55 P SIEABI T o 2 B, 16 22 T o
JRAH PAHSs (93 EAGT RS, Mg SRR P PAHs B 4 FRLLE A9 #5071 PAHSs #R,7 FPEUE ISR (D) _CPAHs )3
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Distribution Characteristics and Source Analysis of Polycyclic Aromatic

Hydrocarbons (PAHs) in Surface Dust of Xi’an City, China
WANG Li, WANG Li-jun”, SHI Xing-min, LU Xin-wei
(College of Tourism and Environment, Shaanxi Normal University, Xi’an 710119, China)

Abstract: A total of 58 surface dust samples were collected from Xi’an city. The concentrations of 16 priority polycyclic aromatic
hydrocarbons (PAHs) were analyzed by gas chromatography with a flame ionization detector ( GC-FID). At the same time, the

distribution and sources of PAHs in surface dust were studied. The results showed that the concentrations of individual PAH ranged

from 14.69 to 6370.48 pg-kg ', and the total concentrations of 16 PAHs ( Z 16PAHs ) ranged from 5039.67 to 47 738. 50

pg-kg™", with a mean of 13 845. 82 pg-kg™'. Compared to the z PAHs levels of other cities, the Z 16PAHs in surface dust of Xi’an
belonged to a relatively higher level. PAHs in surface dust were mainly dominated by high molecular weight PAHs with 4-6 rings and
the concentration of 7 carcinogenic PAHs ( Z 7CPAHs ) accounted for 46. 08% of Z 16PAHs . The mean of Z 16PAHs in surface
dust had the highest concentration at industrial area; followed by the educational area, traffic area, business and traffic area;
residential area and parks showed relatively lower concentration. The average content of Z 16PAHs in surface dust presented an
increasing trend along the main urban area-the second ring road-the third ring road. Z I(‘PAHS in surface dust had higher
concentrations at the industrial areas of the east and west suburbs of Xi’an, the south suburb and the north section of the second ring
road ; Z 16PAHS concentrations in the main urban area, north suburb and southeast part of Xi’an were relatively lower. The results of
ratio, cluster analysis and principal component analysis showed that PAHs in surface dust were mainly originated from the combustion of
fossil fuels and coal combustion. Among them, diesel combustion reached 36.07% , gasoline combustion accounted for 32. 31% , and

coal combustion was responsible for 23. 40% .
Key words : polycyclic aromatic hydrocarbons; distribution; source; surface dust; Xi’an City
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o PAHs, TS RRAE | FRBEOR IR | {5 JRURS: 25 7 1
AT T R BRI, G106 TR XoOF2 ) | B e
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Jear R U A R e R
KA EEBSES R, A KR KA
PAHs AOAFF 57 i fif WL 4R IE .

VG2 IR TE A 148 2, o v [ rh g b b X
BRMIF ., 20F . BN Tl A s AR =k %
Hi, BT 3 T2 R R Tl A0 Sk i
S R PG AN G P i XA 4 kbt R,
PG 2T AL B 230 EL f 2003 4F 52 J7 634 i E)
2013 4EAY 186 JT ). IR, V4 22 T A& ZR HUR LUK
SR . XS VY 4 M X A7 7R W 7E () PAHSs 75 5%
UR. DRI, A SCHE PG 22 i b 3 2 v PAHs &5 i 4
PSRN T 2 BT FL oA RRAE AR SR IR, LA
g PG 22 T A R AR 3P RN A B R AR S IR

1 RS 7%

1.1 FERCREE K iAb 2
FESEBRVADE ) JE Rl T, 7E PG LT = 3R AP A 1
158 MU KA RAE S (W 1), b AL X 19
AL N ASHETRA X 10 4~ EEIX 8 4, CHIX 8
AL A9 A4 TAkX 4 4~ FERSEHHAET,
/S T 2014 4E 12 A 15 ~31 A, E/A
KA R 7 S R eI 49 3 ~ 5 b M R K A b
ftn, AU — LR AR BEARE R 2 500 g, AR (G
. R T GPS 4 — SRRk N R 2
AL, i 57 B IR BRI, 5 r R 4 11 b 28 K

SRR AT PISEEG . HARXT 24 h, it 1 mm BN
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Fig. 1 Sampling sites of surface dust in Xi’an City

1.2 X850

LA Agilent 7890A BISAHEIEAY, 7 FID £
MZE; SEEHZE 30 m x0.25 mm x0.25 um f1HE
RAEHE; BT A A PR W] KQ-300DE #9%)
PR U Ve AR W mE BLIk A\l TGL18M B 850>
Bl BRI AR AR A8 ) RE-52A RUJER: 28 R AL
ABSON A H] NAS-12 BURMAL; BEIE)ZH7HE (1 em
x 30 cm) ; FICHEEEY.

IECHRE, TNER . S ke, I EER R okl 1
H 350 J. T. Baker 23H). EMAER (80 ~100 H
SRR T ) MZHT AR ER (100 ~200 H , [E 254
AL~ A IR 7)) 4 IR 43 S 7E 180°C 1 250°C
FRIBE6 h AT 12 h, A 3% #BatiKiG1E; JoKER
RSN (43 M 4li, R EET Ak 2% 330500 T ) £ H A 7 78
450°C F FH Sk 158 6 h. PAHs IRAFRUER T,
1525 (NaP) | JEMi(Acy) | JE(Ace) |, Zj(Flu) | JE
(Phe) . & (Ant) . %¢B((Fla) . ¥&(Pyr) . #If[a]
B (BaA) | #(Chy), #JfF[b] % B (BbF) , AIf
(k]2 (BKF) . ZF:[a] ¥ (BaP) ., —#JH[a, h]
B(DBA) | Bif[1, 2, 3-c d]iE(InP) FIZEIF[ ghi ]
46 (BghiP) , T #UIK A (B AR HE,99.9% ) , ¥ A
2 Supelco 2y ). I BEEFC B4 V5 W76 R
BRI
1.3 PAHs B 55k

FR5 g (KGRI 0. 001 g) AR T 50 mL 343
BT I 30 mL 1E 2B FN ERTR A (1
1 AT ) 88 $2 B 30 min, A3 000 r-min ' (%%
HESC 10 min FEAT B 5385 K LIS W A% 3 250
mL JEFEZE b, A 2 WA B, &
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FFRBOR. W EEBORTE 28 R AE 2 1 ~2 mL, A
20 mL IEC B, ARSI 28 R WA 2 1 ~2 mL, 581
WA, ARG S RIS AR AT A A R
AR 6 em EALES . 12 em R AT 1 em JC/KBR
FREN. IECHe VAR H 20 mL iECBEHT 70 mL
AN B IEC IR G (37, K1) 435
WRGERR TR D7 K. O & D7 Rk Ve R, e % 78 k
W4 E 1 ~2 mL, R 2 A WE 76N, HE KT,
FHHEEEZSE] 1 mL.
1.4 {5

Fr A 3 FIRE i Y PAHS 7E Agilent 7890 A 7
SAHETEACHF FID Rzl #% ) A 55 B 328 4 0
BAEH (30 m x0.25 mm x0.25 pum) FEFT 5055
E. HANEAEN,  RE AN 1 mLomin ™. % THE
TP WILRTEE 65°C , #8450 min; LA 20 °C +min ™'Y
FHiR T3] 245°C , F-FF O ming FLL 1 °C -min ™'
() IR 2 2 T 3] 265°C, PAFF 0 ming &5 DL 4
°C -min "' TR HE R TF 3] 295°C , #4550 min. HiAth
T8 500 - R T RE 280°C 5 EREAR R 0/ i F
FE; SRR 1 L KU #% R B 300°C. A
PAHs R FH A% B3 B o] 20 47 2 1, R FH S A ik 25 47

o LY 7 B R R VR TR P IR L 4, 4l LRI
ZEMRK AR AE KIS Bk 3 YOTHET, it T AR B A
L FEYE. DL 3 505 M b33 ik ik Hh PR, &5
Bh Nap., Acy. Ace, Flu, Phe, Ant, Fla, Pyr,
BaA . Chy, BbF, BkF, BaP, DBA . BghiP F1 InP £
HFRAR 1 1.20,0.60, 0.60, 0.60, 0.60. 0.60 .,
1.00,1.20,2.40,2.40,2.40,2.40,3.00. 4.00,
4.60 1 3.40 pg-keg ™. B AR HR AL U G BN
76% ~ 110% , F-YI{H 98% . K& 5 by [a] g R A
66% ~122% . X 10% WIFEM AT H 2 00, A 45
AR AR E R 22 (RSD) £E 10% LA,

2 HFR5IHE

2.1 HiFRIRAEH PAHs [ &K F

1 BVLH IR KA PAHs B RS
g5 T gn, PE AT L K2R US EPA {451
16 Fft PAHs 4 . AR Z 3052 0 & iy
14.69 ~ 6370.48 ug-kg™'. 16 Fl PAHs AY 5
( > PAHs) i Fl 7£ 5039.67 ~ 47738.50

ng kg™, P 13 845.82 pg-kg'. HWEURY
BaP [ & i [ 60. 08 ~4115.65 pg-kg ™', P-4

wR
L5 B R R fH/E 809.25 pg-kg ™', FH L D> PAHs B9 TR 55
S AR P AR AR A ORI, FTA B BN 4.89%.
®1 ARWHRKEH PAHs BHHRELITHERpg-kg ™!
Table 1  Descriptive statistic result of PAHs in urban surface dust of Xi’an/pg-kg ™'

PAHs 7R F/ME RRIE P Pk o o A 22 A5 R AL
Nap 2 57.44 1583.26 240. 54 156. 01 247.17 1.03
Acy 3 80. 37 631. 14 179.27 141.77 110. 57 0.62
Ace 3 31.38 838.29 119.61 81. 10 133.12 1.11
Flu 3 59.59 829.56 301.29 224.54 200. 52 0.67
Phe 3 559. 02 4395.05 1559.32 1436. 53 708. 55 0.45
Ant 3 106. 55 1403.70 582.97 548.43 286.23 0.49
Fla 4 868. 54 6370. 48 1920. 26 1688.75 993. 12 0.52
Pyr 4 363.85 5 607. 86 1378. 89 1150. 24 907. 86 0. 66
BaA 4 141. 96 1999.91 713.92 574. 48 485.73 0.68
Chy 4 452.97 4159.34 1447.57 1084. 46 843.11 0.58
BbF 5 207. 11 4766. 44 1011.75 741. 66 828. 41 0.82
BkF 5 14. 69 3381.71 877. 10 591.30 748.96 0.85
BaP 5 60. 08 4115.65 809. 25 430.07 841.79 1.04
InP 5 53.70 5264.11 902. 47 614.29 929.36 1.03
DBA 6 29.87 2862.40 617.56 357.63 689. 19 1.12
BghiP 6 74. 82 5289.63 1184.05 995.99 1048. 46 0.89
z o PAHs 5039.67 47738.50 13 845.82 11264. 68 7 866. 79 0.57
Z ,CPAHs 1877.97 26 002. 88 6379.62 4335.18 4790. 20 0.75
Z COMB 3491.37 40733.18 10 245.26 7 855.51 7 866. 79 0.57
Z LMWPAHs 1035. 84 7 360. 64 2983.01 2 687.35 1284.76 0.43
Z HMWPAHSs 3695.37 43270. 84 10 862. 82 8262.55 6725. 06 0. 66
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2 RPN AT [E A A A kI M 3R K A
PAHs A FLECEE A, Irpral i, 5 ] AR At
AL, DY A h > PAHs & AR T
Rl L 249 22 & DA I N G L T A kTl {EL g T
FPE 2B T BRI HENRR S R
BRI, 2 IHFN RS 1. b F A AT T, PG T
bt > PAHs FEEAIXDRBLAL TR K F

®2 FEWTHRRELF D PAHs ERILE
Table 2 Concentration comparison of » PAHs in urban

surface dust from different cities

T z PAHs /E"Ti/pbg-kg’l ik
oI NE] 13 200 ~ 50 000 [20]
KT, Hivs 1200 ~ 11 600 [21]
Je#mB 4, Bl 2 120 ~5 060 [10]
AL o 45750 ~112 130 [11]
i P E (%) 9176 ~32573 [22]
s, hE 42 ~8721 [23]
SBA, H 88 ~ 13193 [24]
JoMN 840 ~ 12 300 [13]
20, 1240 ~ 10 700 [25]
K, 538 ~34 300 [15]
[ ey 5040 ~47 739 PN

2.2 MK PAHs AR AR

M KA PAHs () R AR — 2 R TR
% S LIRS PAHS 1 3R B8R IR L AE XUR:. 78
LR K AR L FEF ) PAHs J2 Fla(13.87% ) |
Phe (11.26% ) . Chy (10.45% ) 1 Pyr (9.96% ) ,
BghiP(8.55% ) . BbF(7.31% ) . InP(6.52% ) . BKF
(6.33% ). BaP (5.84% ), BaA (5.16% ), DBA
(4.46% ) Fl Ant(4.21% ) IR Z ,Flu(2.18% ) ., NaP
(1.74%) . Acy (1.29% ) Fll Ace (0.86% ) #H X} 4
ik, PZeThib Rz rh 2 ~ 3 35 PAHs 1952050k
21.54% ,4 ¥ PAHs W B 5534800 39. 44% ,5 ~ 6 ¥
PAHs 1 39.02%. %5 3R W, 742 17 % K 24
PAHs 2L 3R PAHs b . X 0] fgJ& th FIKER
PAHs 3 FHBAL, FEUAISIEEE, B
FIREME; =3 PAHs 43 FREK, KRZ LB S TE
KAETE, Bfaw ARG ¥ &, v 78 55 b K 30
E}Eljtzﬂ.

J3Ah, VE T R OK R R 4> T i PAHS
( > HMWPAHs ,f2f% Pyr, BaA, Chy, BbF, BKF,
BaP . DBA . BghiP il InP) fY -1 3% & 10 862. 82
peg kg ™' LA i PAHSs ( Z HMWPAHs , 14§
NaP . Acy. Ace, Flu, Phe Ant fl Fla) ¥ &3

(R 1), PGLT R IK AR E MBI E Y
( > COMB ,f34fi Fla, Pyr, BaA, Chy, BbF, BkF,
BaP, InP Fl BghiP) I ¥ & i [l /& 3491.37 ~
40733. 18 pg-kg ', FIMEM10 245. 26 pg kg ', F
By > PAHs 9 74.00% (1) HILAT AR,
PEL T LR KA PAHs T RESR A T 45 F = IR A%
FR e 7.

UEAb, PG 2 T 3 K 2 i 7 R EUE £ 305 R
( Z7CPAHS ,f14% BaA. Chy, BbF, BKF. BaP,
DBA Fl InP) B & & ¥ [l 24 1 877. 97 ~ 26 002. 88
ng-kg ™', F B N 6379.62 pg-kg !, T B A
> PAHs [146.08% (% 1). X FWIPYL T H %
JRAX T PAHs 1] REAEAER AR ) 1 V8 L 00 KU
2.3 HFE KA PAHs 8950 FRE

VG2 TN [] X8 b 3% 2 v B PAHL 434
2 .t 2(a) AN, VG 22 T R R D g X i 2%
JRAFBR Ace P 7E 33 XI5 i DAAN, HoAy s ik
PAH & H7E T IX k. K 2(b) i PAH #Y 5K

6 000

HfEPAH/ugke !

FLikPAH/pg-ke™

5000

4000

3000

2000

1 000

0

3 500

3 000

2500

2000

1 500

1 000

500

=

B3 200 X

| P
=& T
0 i ol %25 X
fEEX
Ll X

(a)

Ant 5

Fla b

B2 ATRREMFREPEE PAHs S8
Fig. 2 Concentrations of individual PAH in urban surface

dust from different districts of Xi’an



4 3 TFHHAE : VYT AR KA v 22 IR T7 S o A R R A A 1283

X-ZF- =R TE . B NaP & 7E £ X i
@ﬁh,,ﬁ\éé%éﬂﬁﬂjfﬂﬂv\]mk 25 ¥F PAHs
B Fla 4b, AR A 0 A LA EIRIX < =
7 < =3
K3 A XSk kR h > PAHs
> CPAHs FXJE R L. rhal i, 4 X 3l
AR Y PAHs (03 S B E Tl DR,
HIX | B X AR AE IR A Xk Z ( HH 2T
TolkB) K AA R RKA T D PAHs £
1%, 3 FRIARE Tl 2B F=HERCAN , b 3 30 AN 4S8 R i
SEXTIR T Hb 2 2 T PAHs WA — & Bimk. 7 FhEk
FE T RRTE S DI RE X A A I A Tl X > SC#IX
> ASHIBA X > 28l X > (EE X > Ak, &M
TE Tl DXOFISCHUX 36 B 22 PAHs A7 7638 R 1 3L

K. IR AT, Az > PAHS Al
Z ,CPAHs 3 AT LN X < 3 < =36, i3
HH PG 2 T M 2R KA v PAHs 7 dat I R 3 T v B S
SN S R A | ELI M R B0 AU

50 000

> CPAHs
40 000 F ZHPAHS

30000 =

Yol

Y PAHs/ug-kg™!

M OE K X X XK X O E
2 X O ® &L W = F5
0 = 2 #H H H

E3 TERSMRRESR > PAHsfl D CPAHs &R
Fig. 3 Concentrations of z l()PAHs and Z7CPAHS in urban

surface dust from different functional districts of Xi’an

UEAk, M ArcGIS X 7Y % T #b % IR 2B h
> PAHs HEATZS[HIAMHT (LI 4) . it 4 TR 78
87 1 7 9 1 B RN 1 | T N 5 S )
> PAHs Sl AR, XA i T P
Tolk X Z A Fax Wi, Qa8 A AT ek
SR SO AT AE i8R s vl

BETFARAE, Tl A 7= RIS ad HERn] BE 2 2 2ok
FAZBHIX 28 T PRk 2 i, Sl M2k H g3 & ik, b=

SRR A 3 , W0 B Rl DX 45 My 7 2
S, PR, Rl A A B0 2 R R AL R
WA Y PAHs ik SZHUT, T, JEX8

RS AR i IR rh > PAHs & AR o
fiX. BARFIIX A DB NN SIS HRZ N
RO Bl B T4 R AR 22 b HoAth 15 G /J?iﬁa
D ACRR R G HORTIT R X, B A TE R A i G
iﬁﬁ%ﬁﬁ‘ﬁ%ﬁﬁ%%ﬁ*ﬁﬁ%*%*ﬁ@ﬁ,ﬂﬂjt
(1322 PG 91 /N T K S A AT 2Y R W D B S LA
b F AT S PAHs & REEME. JLAb, i
PR TE A AR IR ARl | AR ORE IR A 1S i, L 252
RIS AR > PAHSs M43

N

N
=
[a}
g
o

| I X, PAHSs

o | ] 24000 peke™!
= |
[ag}
. 0 6 km
=
N ] ] I ]
%
o

108°51" 108°56° 109°01" 109°06' E
E4 BRHMFRDLF D PAHs FEHFHHIE
Fig. 4 Spatial distribution characteristics of Z IGPAHS

in urban surface dust of Xi’an

2.4 MFEIKAD T PAHs BRI fEHT
2.4.1 fEE

R h Z 05 A BN AR, AN
(%) PAHs 7E#8) 1l A — & 19 22 5 1k, A [ 36 800
PAHs , H:AH %t 32 B8 0T DL e e 30 e Y8 s 3l
PR 2 ~ 3 BREIMRAY T PAHSs 38 B ORI T A
7= R 4 FRLL E 5 T PAHs FREORUE
TAH VYNGR, PR 3 A 43 7 = A 40
FaE LTI L E AT LA %ﬁ/ﬁ\:ﬂé‘]ﬁm]. Soclo
PR K TR S E A F R PAHs HfH
(LMWPAHs/HMWPAHs) /N T 1, K L3 A 5
KR TR, RZNWFRA LIS R EZRET A
V5 YL, FEAR ST T, IMWPAHs/HMWPAHs b
(HY/NF 1,3 R VG LT e Kb PAHs 2R
IR TR, BAh, FRIE AL &5 PAHs B

LA > COMB/ > PAHSs )t ] LLSRAR ¥
PAHs H9K ¥, # > COMB/ > PAHs KT 0.50,



1284 2N 5%

B % 37 %

W] PAHs AU THABE AR ARG,
> COMB/ > PAHs 4T 0.50 ~0.90 Z[i], i —
AR WK e I 7 22 T b R K 2 vh PAHs Y 3£ 2L
.

AR AR RS0 < Fla/(Fla + Pyr) <
0. 40 F10 < InP/(InP + BghiP) <0.20 B}, %/~ PAHs
FEORETAM2ET5 985 0.40 < Fla/(Fla + Pyr) <
0.50 A1 0.20 < InP/( InP + BghiP) <0.50 i}, &R
PAHs FEZRIE T A1 I SORG 15 7 b B 58 4 A 5
24 Fla/(Fla + Pyr) >0.50 Fll InP/(InP + BghiP) >
0.50 B,/ PAHs BRI T AME | e Fl 2k
PIANTE ARG, X PR 43 S A AR B 43R0 AE R) HL
BA—w 2= faoe b e T PAHs Bk
PESEAT 2. I Ah, BaP/BghiP ] JH 3 F2 1iF 3R 48
PAHs 7). 0.30 < BaP/BghiP < 0. 40 1 0. 46
< BaP/BghiP <0. 81 43 |3 78 PAHs 2R T5
THHRBE L8 R B2, 0. 90 < BaP/BghiP < 6. 60 N &

K5 HrgTi s KA Fla/(Fla + Pyr) g1
InP/ (InP + BghiP) iy FLAE. M H AT %0, P 42Tl 58 4
IR AR REF B 4 AVFE S Fla/ (Fla + Pyr) #6F 0. 40
~0.50 JuFE N, HARFE S BIR T 0,50, KW PG 2T
A PAHs EZORIE TR FABIBE. InP/
(InP + BghiP) 43 LS #4V57E 0.20 ~0.50 2
], RIS GE N F BRI, 5 Fla/ (Fla + Pyr) 73
B2 AN —F, X B O R RE A S B0 A Y B 5%
Hit* 71 BaP/BghiP 434 8 Al 18 AN AL T 0. 30
~0.40 F10.46 ~0. 81 Z[a] ,757£ 0. 90 ~6. 6 Jw[H N
A 20 ME, X FBH PAHSs SR IE Fpil 2Rk bams 2 T4

FeRii I ES 9] HERALRLE
0.90
0.80 | ¢
o]

0.70 ik
Z 060t . . % i
= 0.50 ERP > .
o . s, . ° . .
E 040 e N SR i
E 030} . -, R

0.20 * . *

0.10 | . Hil

040 045 050 055 060 065 070 075
Fla/{(Fla + Pyr)
B 5 PRMWHFRALH Fla/ (Fla +Pyr) 0
InP/ (InP + BghiP) L {&
Fig. 5 Ratios of Fla/(Fla + Pyr) and InP/(InP + BghiP)

in urban surface dust of Xi’an

BRI B BAZE RAN K. FRIE LB AT R B, PR & T
KA PAHs BN IR T IR B IR be.
2.4.2 ZBIHr

SFAE UAEYE JE T PAHSs SRIEHENT o 19— e
KeAfrE s )i, it — 20 14 PG 2 T R KR
o PAHs (12K I, 2550 1 (CA) 3 WL 43 43 B
(PCA) B FH F 06, BT PAHs 45 & Bl
Y1 K3 PAHs FEHRE EAT T ARE 5%
Ky 4 ATFIE R WA AR S FUEURL S rh ERAS T
20, PRI 5 R FH R BB PAHs HEAT A0
Kl 6 J& VG2 T HL e K2 T PAHs SRSB4 21
MR AT 3R 28 0 A P o T b R R A R 10 R
PAHs 434 3 2% Chy, BbF, BaA . BKF #il BaP 41,
H—2K(Cl); % 3 (C2) 4§ Fla Ml Pyr; InP,
BghiP I DBA #4181 55 =35(C3).

TERIE A B ail b — 20 i 4T L5 o,
AL AR g s B R R A A
W, M S 5 R 2 A Sk IR
Olkin F1 Bartlett [k 5455 43510 0. 88 F1798. 46,
FEMA T 42 T i 22 JK 22 b PAHSs B 2 35 4020 B
K. B OHHRE T 3 ANMFIEE KT 1L F,
e T 91.78% W TJT 22 (3K 3). ¥ 1(PCl) iz
TR A4S 604% BaA | Chy, BbF ., BkF Fll BaP, J7
ZETTHRRIL 30.07% ; T 2(PC2) R T B 21
32.31% , £ 5415/ DBA | BghiP, InP Fl BaP; Fla
Al Pyr SR+ 3(PC3) Mg i i 05 K, 7 22 DTk
HH23.40% . X GRIHr AR IEA L

Chy

BaA

BkF
BaP J
Fla

Pyr J

Kaiser-Meyer-

InP

BghiP [

DBA

E6 PRMRKEH PAHs BESIT

Fig. 6 Cluster analysis of PAHs in urban surface dust of Xi’an

1£ PC1 5 C1 "' ,BbF, BKF, BaA il Chy % &
Sedth K SR S HEBO R EFE R 410 I ik PCL
5 C1 AR A ABE. InP F1 BghiP i & shHL
AR AR AE AR O 2T I PC2 B €3



4 4] T VYL R KA T Z IR A

SRIRSE LV 1285

TEREIRIMBR P HE IR, Fla A1 Pyr 38 5 J& SR BE
fde R O I PC3 R C2 AR IR,

£3 ARMHRKLFH PAHs ER 9
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