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FETREZSAETLERS PM,; XH PAHs fiTEZA S
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BE, f13%k, 014040)

M OE REEFRATYIA B —E B, (A4 ZR R B KA G Yl R . S RS
TR AN A5 e RS PM, 5 SO0 30 43 005 Qe Rp IR BRI, SR AE 2018 4F 12 1 —20194F 1 A ¥Fmii
LI X SRR PMy s BEAS, FHEE R IE T PM, s W, GC/MS kil PAHs W2, ICP-MS oo %
N4y, KB RE T ORBE 215 Yt K PM, s W 5 22 AN FH VHIR 3 522 35 IEAH 56 (7=0.7968, P<0.05) ; ¥4
K PM, s W E B % m TARIS Yok, H4R M PAHs FIJc R B4 HE PM, s B9 s i Tk, Pidh KRR
PAHs I8 4 L . RRAF (R % RT3 46 IR 705 20 A0 R A BT 485 SR 4600 . R T5 Y K PM, 5 L 3 T
{H PM, 5 " PAHs FIoT #3520k F BB HEAL, V5 YL IR A 4 s AIEAT & A B 0 e 8.
X48E PM,s, PAHs, JO%, JRf@EMT.

Characterization and source analysis of PM, 5 and its PAHs and
element components in different polluted weather in
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Abstract Although some remarkable progress has been achieved in air pollution control in China in
recent years, winter heating season is still a period of most concern due to its frequent air pollution.
In order to explore the pollution characteristics and sources of PM, s and its load components in

different polluted period during the heating season in Jinan, atmospheric PM, s were collected in an
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urban community of Jinan from December 2018 to January 2019. PM,s was measured by
gravimetric method and PAHs and elements were analyzed by GC/MS and ICP-MS separately. It
was found that there was significantly positive relation between PM, s and atmospheric relative
humidity during the heating season (r=0.7968, P<0.05),and the concentration of PM, 5 in polluted
period was significantly higher than that in non-polluted period, and the PAHs and element
concentrations accumulated with the increase of PM,s. The source analysis through the ratio of
PAHs cycle number, characteristic ratio and element enrichment factor indicated the similar source in
the two weather conditions, suggesting that although PM, 5 increased significantly on polluted days,
the PAHs and elements in PM, s mainly came from the consistent coal combustion and exhaust
emissions, and the composition of pollution sources had not changed significantly.

Keywords PM,s, PAHs, elements, source analysis.

KPR (PM, 5) RIE L 4E 23 & JRIE S5 my PO T, & B4 EZE M R AT5 34, X<
5 2 T R B = A 52 e . B tE VIR AT 4 1, FRE 2013 4F A PMy s 15 Ll R 2 B 1k 298
1.6 JTAL3ETTH, PM, 5 15 YL B R BEAE 330 7 A HAE T8, SLC A1 Z 5 AR FH A R H T35S
V5 Ge A, DA KRR BE M/ PM, 5 75 Gl X R 520, (H PM s 75 4 D7 Ta AT 2 — A IR 5 AR 2R 174 M A

Xof N A o 3 ol 1 3 ) 2 2 PR 3R S D2 P, s $8 B A HL R C LT R S5 . Horh, 23005 1%
(polycyclic aromatic hydrocarbons, PAHs) J& 25 #4) Hh %78 I s A~ LA L 2R IR R S AL &9, Ak Ak
R Tl FORFEHE W =z — 9. BN AMF Z o5 #8787 280 PAHs 4153, W28JF [a] 6. BfiJf
[1,2,3-c,d] B A1 4 TF [a,h] BLEAEU . BB ABE VD, H s EE PAHS 2558 5 800E (1) & A 25 U1 AH
RO, Ho U BR DL F PAHSs A] IR T RORL ) ), B T 2 R A N A S S, 1 o A8 M g XU 36
EPA T 1976 44 16 F PAHSs 81| 9 AL 42 75 Y Wy, F 5 (PRI5E 25 AP E A 1) (GB 3095—2012) " { KL
5E T BaP (19 H ¥ B2 FRAE (2.5 ng'm™) . BTIABFSE R, o THAEE IO, S 304 2% PM, 5 T PAHs &% i i
[ XU SR EES N P e s (1 AR A s 90 WG N 9 3 e s =10 N U1 v 7/ 4 R S PV e o 3
TET NCRTE S5 T i ol A4 7= A SHE, S BORRh e R W BRI = T HAAARE, 5 B0k
(PMo) AH L, TR A 73 AR THAE PMy s U9, L2 iy PM, 5 (19 22 AL, BP0 R WG L B8 . &Y. 55
B A=Y #5 1, W] PR A o AR, BB JC Rk A i AR R, S sorh g L A AR AR L s
BEPE RO BEAE O SR 52, RAAIUR, W K 0 2 % R S SRR L Y RN BRI T 3R B A 11 E
R, RAERI T PAHS FHITER 21 7338 8 i ok S B RS A X 42

TR AR LU AR A TR, bR rE AU AR, JE TR PRI R KR, A T AR A T A T AR R S D
HECK TR, 280 RBUR . 2C3E By P i AT N R I K, {55 p A 4 L ORI S 35k ™ S I T 2
— PO PR R T PM, s B REAEAH GO 9 6 B T 1He R 2 2 5 AR R B AU FRE 22 72, C TRk AN [
159 KA PMy s SRR ST IR 8 /0, S8 b, A RIS 30 4o SR B 5 1l T R 22 K PM s R, 0BT HE |
16 F PAHs Fl 12 FIT R 450 19 & i, SRR B ZE ARG YL KA OB YRR SR TR, A oF m i K05
eI T 1 T A S 4 2 AR A

1 #MBL5 7 (Materials and Methods)

1.1 RAEEHL S AT X

AW GERAE S AL T HF g T 5T R X A X B g T AR A 0T, 0 3 17T 29 15—18 m. 5T UM H 4%
4.7 km, J& FI LA R IX AR X8 £ M A A8, 02 IE 4R J7 18] 566 m [ 24 5 22 3% Al fa)
It 1400 m 1 f# B . PM, 5 SRAE VB 100 L-min', BUCREERTH] £ 24 h, B | 8:00 FF I R H B |
8:00, P\ 2018 4 12 J] ) 2019 4F 1 J, TR A PMy s FEAR 23 3. 4 2 FRAE A 25 B BRAEAS S iy DR B
R HCE LRI A B B RRIC, MRAFAE-20 °C VKA, LIRS AL 2R MR ML 175 . SRR 1) S
E 3 CTNEESE IEICL NN INIS
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1.2 A A)

A B 5 A8 T A A 25 F2 45 : Nex10N 300x HLJEHE A 55 B9 1R BT A (36 [H 31 4: R BRA D, 6890-
5973N A £ 3 i i 16 AN (36 [ 22448 A 7)) , MARS-6-240/50 3% 714 i A (€ [ 15 22 /A 7)), EHD-
24 EERRAY (ZR 5 BB A= W R A BRAS 7)), 48 R 1E YR A (8 T2 480 W] ), XS105DU AU K- (Fig 4 g 45 h
73 H)), TH-150C 74 i i £ 0K R AE 2% (ERDUR MR AT R DT AR, 90 mm JE (3£ [E Pall A A]).

iR 7. 16 F PAHs(ZE Nap. J& Acy. J&/s Ace. % F1. JF Phe, J Ant, %¢ & Flu, ££ Pyr, 43 [a] &
BaA. jifiChr, AJf [b+j+k] 2¢ B B[b+j+k]F, KJf [a] £ BaP, AJf [e] £ BeP. BfiJf [123-cd] B£ InP. K
Jf [a,h] B DBA . #3f [g.h,i] & BghiP) {RFR A1 5 Fff PAHs jiAC bR (25-d8. JE-d10, FE-d10. J-d12. -
d12(3E 1 o2si A H]), 12 MoT R IEFs (55 AL % Cr. %k Fe. fill As. & T1. 4% Pb. % Bi. #! K. fifi Se.
U, %% Cd. £ Mn) (EE ISR /RKRAF), WiHmR (L al, ERw AR ), $hi (Phgkal, & E
DUKSAN A #]), ZRIR (MOS 2%, FE 254 Ak 47 FRA FD).

1.3 PM, s W JE R H: Bl ol

PM, 5 ¥ BE SR AE IS 04 5 o 22459 21 SR AR TR 25 11 1 RS i e U TR R A P T A 24 h(R
(25+1) °C, MR BE 50%+5% ) , FEAEAR [ IE B2 0 P S FRE WK, IR 1 h, BOR U 34E h 25 B AR T
BRI, SRR IR, —FHZ 20N IEE FRAERN PM, s Fif.

D 7E TCER : 2 RS [24], B 1/8 UERSEAE Foin ARS R . S0 TRURR FER RVR A 1R 22 v, 1B s A ST
HERRASGEE R J, F TCP-MS 72 0 28 Mk i . ARG st FH AN [ ¥k B8 4 14 8 PV VR A T VR B £k, 16 Re AR
KAMEAF 5 A%

W5 PAHSs: HU 1/4 38 BEAE SR AL AL 35, I AE O el 75 $ 10, 4 Ok 460 5 0 Je B v W e i,
GC/MS il 5E PM, 5 H' PAHs, HARRVES UL E & 3k [25].

1.4 BdRAb S g 0T

K] SPSS Statistics 25.0 #E1 7445 20 Hr, RStudio H1 Origin 2018 /& H ¥ {5 FH X (b5 i 22 BEA T 6l
. 2 BRI AR D, B RARI ] H ¥ PM, 5 MBEAR T 75 pg-m™ A9%150 HARTE e K8 T 75 pgrm™ B9 %1
53 K5 Y K. PMy s 5 e B 4804 41 43 vk B AH 5 M R B Spearman 43 BT CBUI G 36, ¥ 15 X [A] C1:95%) ,
P<0.05 W\ BA B EE.

2 5B 59718 (Results and discussion)
2.1 AREGYLIET PM, s WE K K 58 5400 %

HIRGE IR AR KA PM, s B A 3 W BE RS2, ASBIFTE ST o3 B RAE I ) 55 B 17 PM, 5 k32
HRGNZEGRE KRR AR | P2 X LR KS-RE UL ARG R (18 1),

LT LT
3 = 8 =
F B )
® B E ® P
= ) 2R E g 2] £ > ERE K 2]
(a) S @ _:i‘?ﬂq)gg A 2 (b) g o pRIRE M Zz
g5 SERPIES LR, o sz SERIEG KR, 8
BEP IMER SH TSR ExE WEP FmERSE L IREMKE
EeKABEIHIXTARERED EECKLBEIH IR TANERD
L 1.0 i ‘ = 1.0
Temperature 0.8 Temperature 08
KAE KHE
Pressure 0.6 Pressure 0.6
) LA A
Humidity 04 Humidity 04
P MR 0.2 MR / , \ ‘ 0.2
Average wind speed Average wind speed

o 0 W 0
Horizonjtjglq\jiﬁséblji!]‘i;gy / ’ ' 02 Horizon?zjlq:viﬁs?é!l‘i;’gy / \ \ -0.2
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LR = BT / .
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Elements 10 Elements 1.0

Bl 1 REEIEN RN R S 15 Qe ik B i A G

Fig.1 Correlation between meteorological factors and pollutant concentration during the sampling period
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1R RFPERAE TS Y R AN YL R R R 5 H I PM, s W | PAHSs A i AT 28 1] AR 56
P15 Y R ARSE 575 Yo vk AR AL R A AH I, P RE IR . 5 RIS G 0 3 802, AR
JE S 34 KU FI K EBE LEE 3 AN Z X PM, s K HZH 20 A 59 i A oAy S 2, JHL v ok Ko 98 5 1140 82 i) 52 T A
K(P<0.01), 2555 FhRUIA SE2014 45 1 H R0 B 3508 55 0 2013—2018 4 X0 5 g 7 B9 0F 52 45 R AH [,
& BB D PM, 5 M BE 5 AR X T B S I M 6. 3 28 AN K (AT ) PML 5 6 BEABRAER, B FRDKE 25 <
Hh SR R 22 b TR, KT YA B e I A] Rl 3 R, {H JC R K I, 55 AN EE A1 PM, 5 K Zs Kb
b 40 /N EURL ) 1 I T SR AR AR AL T R AR, AN IOk iy 1) ) B s, TR S 8o R sh &1, B
V5GP R, BEAN, A IE AR T G R A R B TR 21%—44% Z (8], 15 4L RAHXHEEE R 32%—T78%,
H PM, s ¥ B > 150 pg-m™ () 5 J5 Yo KR L KA 16 MR B R 55%—78%. 1 7% 55 P9 X M i
2015—2016 4 PM, 5 ¥ i AHXHBE IS &, PM, 5 W EE = T 75 ng-m™ A9 75 Je R HANRHE
BLIE 60%—80% [0, 5ANHFFT = BEAR, b UE IR B X PM, s 15 e e fa 4. mislEig e K
KEHEE PM, s LA BIM MR B2, FIXHR X PM, K20 2wk BE AR BAT IAE . AP RS,
R XS Je AR EA AR, 75 5 KA A 8 (7=-0.58, P<0.05), Xk, Xt PM, 5 (2 B 5 ik
FAT A, 5 YLy G X sl e BB /IS, 5 R LT 2017 4R FIPY 2217 2018 4R SRR B AF5e 45 M. 75
Yo K 1) 28 SN K- BE UL 5 K75 Yy 1) 2 3% T A 56 (=-0.85, P<0.05), A5 YL K 5g el . nl B2 R N
PM, 5 3453 B A 52 0 17 DX [ B DB 1) 32 B35 P10, 0 PM, 5 MR EE B K, RART5 Yulli ™ i, EAMEE
DB ARG, 52 30 5 H0R AR AR RGN, LA, 15 YR PM, s MR 5 47 200 PAHs FIoC 2 G (Rl 2 AT
BEIEHXEKR.
22 AFEEYRZEMT PM, s K AR 4 0k K P

WF 58 W1 8] PM, s B2 H: 5 2% PAHSs 1o R 4143 76 AS [ 15 Y2 KRR VR 4 1 Tz . SR A i 1)
PM, s “FHIR BE R 105.62 pg-m>, 2016 4EE 2017 4ECY [ 39 9 BE 4 103.25 pg-m > F1 85.32 ug-m >, #H L
ZF, AW RAE R AT Yo B8 IG5 Y R A R R R PMy s R B SRR TS YR 1 3.78 1, AR
Ye KR PM, s W B Ge it 2k 22 53 (P=0.007) . A A B 301 P, K BT JK 36 K PML, 5 W JE R 00 B K 1Y)
5.76 150, VY42 T 5 Y KR E N 191.49 pug-m 0 y5 L K (5 RAE R B 56.53%, W] PM, 5 #k
JE R (R B 23 SR A i ) (GB 3095—2012) 19 th — 24 BRAE £ 2.07 1%, PAHSs ¥ B s AR i5 e KAy
1.52 i, TR K 1.51 i, WAL A0 s Fnpg 22 it

=1 CREEWIERS PM, s K H G 2R 40 4 e i K

Table 1 The concentration of PM, 5 and its load components during the sampling period

Wiz 4, PAHs B/ (ng'm™) JLE EE/(ng'm™)
PM, 5/(pug'm™) . :
Group Total concentration of PAHs Total concentration of elements
EIREE S 10 40.97+21.94 28.17421.48 1784.2+654.03
IEESPS 13 155.35+75.81 42.79+20.11 2691.8+561.81
Gt 23 105.62+81.81 36.44+21.54 2297.2+747.54

P R AFEIA B SR BRG], V5 Y R &R v AR 25 H 3 5 X & DI A G, Br T 2018 4F
12 H—2019 4 1 H RERG3 I LA T 2R S AR A R, (B G e A R AR F BEAT P L XU EL R K 58 R A,
XA AT e R A % e T T A T AR AR, A R AT Gk Bk ™ Ji B A T3 kT 25 <0
GLHTH, P50 RBE R 53 J0RE ) B V> A 3T 7% 2 U R A 1)
2.2.1 A[FETG YT PAHSs 15 JLAFAE

F 58 1 18] AN 7] 35 G KSR T PM, s 16 B PAHS J 5 3k BE G0 1 2 T, A5 Y K RIS Y2 R
PM, s ' PAHSs & 5 35 Bl 43 91 ok 3.12—46.57 ng-m > 1 19.05—89.22 ng-m >, ik T P4 Z¢ 1l 2018 4E 14
AR JF T 2016 4254 Rz 2 PM, s "' PAHs ¥ JE . 75 42 X PAHs B ¥ ZAE 15 4L K19 1.52 fi%, 16 Ff
PAHSs ¥ J£ 75 9 i K AS005 JeR O 1Y 43 A e 4 A — 3, 75 gL K& 21 0 vk J o AR T g R 2 1Y)
3.87%—101.4%, 55 X1 45 25 % b 5t F V5 Y KRR 5T 45 S — 200, DL e K ik B PM, 5 R 17 3
£ 1) PAHs.
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O k{5 % K Non-polluted day
# {55 K Polluted day

Concentration/(ng-m™)

Chr
BeP
BaP
InP
DBA
BghiP

=3
=
.
2
o

a.Z%Nap
b.JEAcy
c.%jFl
d.JE M Ace
¢.9EPhe
f.JE Ant
j. 3¢ & Flu
h.EEPyr
.3 [a] EBaA
J. HChr
k. RFF[b+j+k]FE EB[b+j+k]F
LA [e] EEBeP
m. % FH:[a] EBaP
n.Fi[123-cd]EEInP
0.~ %3 [a,h] HDBA
p-FJ[ghi[HEBghiP
B2 AEVGHRST PM,ys o PAHs #e 8 4% 20 73 46 1
Fig.2 The concentration and composition ratio of PAHs in PM, s in different polluted period

TSR A [B] A [R] 5 G K PM, 5 ¥ B 22 S 0K, A 200 PAHs ZH 20 A8 R LU L & 2F T S8R 28 4k
(F 2), AB{5 4L K PAHs #FE 1T 07 5 An>BaA>Flu>Pyr> Chr, {544k N BaA> An> Chr = Flu>Pyr.
75 e RAR AR, BaA Wk BE e, H Chr (3 BE TR B 2. T BEJ2 I R BaA 277 7E T4 R
FNRLEHE, Chr BRI S AH 25 1Y R o3, PRI B AR 4k 1) b T e At o). e b, y5 44 K
BaP K9 2.95 ngrm, EL AL TR FHLSE (L, 0 7T g 22X AR 0

RRAIE_FRBFTEEE R, SRS YL 554 T PM, s S H: PAHSs VR A0 SC 50T, WA [R5 Y 24 2
[ FERR 28 5. BTG Qe R ARG 0.519 HOR 3, M54« KK 0.736, H P<0.01 £ 3 IEAHX.
PRI, PM, s H PAHS ¥R JSE 1] i Bt R 75 e e 52 9 0 it o 5 8 . A F 7 3R WI AR PME, PAHS )
G T PMy s B, SO XS PM, 5 1 Bl 45 28 G L 2L
222 ARETGHAAM T ICRTT YRHIE

AHESE 1, HIHL PAHS, JE3ZE PMy 5 114 7 895 A HL TR, R R Tk R ) TR, 41 3
A TCERTERAEI A [R5 5 R R B AL IR .

m 35 % K Non-polluted day

Non-polluted day g :

Polluted day

NEZDEEECZzZOBOEEE @

1200 @{54¢FKPolluted day E
E 'TE
1000 § ;0
5~
Q

NN

s
S
T

A\

Concentration/(ng-m ™)
[
f)
f=]

2001 [
SRR e Fonx
0 Al K Fe Pb Mn Polluted day s Non-polluted day

3 AFENSYLMET PM, s TR W E MM L

Fig.3 The concentrations and composition ratio of heavy metals in PM, s in different polluted period
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o1&l 3 0] 1, PMys 1 oe 2 B TS g R B R s AR R R R e 15 Y R (FE B 1730.59—
3611.6 ng'm”, *F-34: 2615.98 ng'm™) it & 1 T-AE V5 44 K (229.38—2529.17 ng'm°, “F-14: 1749.36 ng'm™),
Hm T 2014 4252 BH . AR F1 2016 4FJb 5 PR32 DX B85 Y Juk B . 12 oo 28 v B A6 W A X A0IR B i) 43
M FIEAR — 3, 15 Y R A& U R Wk B R b AR5 Y2 R IR BE 1Y 34%—152%, oo R St 2R R
1.99 £%. Geit A B, P KT Jo 2 WA 8 e e R IT 3 6273 1)t AL Kl Fe, @ THise TR, 1
DT 5 575 YA MRl () b R 3 20 A7 56 5 T FE 550 mEoT 45 SR AR, 15 Y Hoa 4@ oo 20 A L s O
WA KA. JAN, 15 e KRR L2 R AETE 2019 4F 1 A, H KGR T AR K AT GE7E T LI 72 /ME T 47,
ATRES T bR 7 B A SR A 1 Bl A DR,

FAEHH RS PM, 5 SOH T2 S A AR S 7 A 45 2R W7, AR TS Y R W0 3 AH M 55 A 1 35,
B9 Y R A 2 IR A 38 A R M AH 9, 7=0.85779, P<0.001, H AT UL, PM, s HOC R BB 5 KI5 50
AR R AR OC.

2.3 PAHs FIIT & 15 Y IR ff A

PM, 5 (1) 28 5 g AT 388 55 1 38 3k o0 B L i 5 2 2 43 Sk R I T, AR B 5332 FH 87 & LA 6 PM, 5
PAHs FITCE BRIEHAT 70126 734

i 18 PAHs 5 40 73 S5 04 i A 5 09 R BRI H AR LR 2 30 L =58 DUER . ARSI, Sr Al geit
AN[FIAEL PAHS 2153 655 ma T R W 2 A ()15 e R ARG T A9 T o 8 43 L. — 3348 Nap. Acy Fil Fl, =
R4 45 Ace. Phe. An il Flu, VPR 4045 Pyr. BaA. Chr A2 I [b+j+k] 7% B, T3 4345 BeP. BaP. InP.
DBA, ANIUA BghiP™. @&l 4 fros, B AETS e R s e Rt f v, =S TR, A DL &
T, b UM B e, NG A A0 S g e AR S5 IR — B AR WL, PUBS PAHs K2R IE T
TR S A AR AR, FLIA 7S IR 28 5 VR0M S8 A O, TR I AHFSY PM, s 1 PAHSs A 32 2k J5 0 A
e M SS AR P Z3F = FF PAHs 7y 5 BV, B O R, T R 24878 TS0, i U35 PAHS
RUBE, AR, HRT DAV RANOR D) AR P FOE XA AE, TOA /S 3 PAHSs Sf2 e, 2 W& 78 B0k
Yy B A, AW 6 s AR R L AR 6 B IR S5 SR AT Sk, Q1 2 R, S PRI R i
7 PAHSs UAA, AR AR N 1 AR(E G BRI 51 55 B T R B8 25 KX PM, s 1 PAHSs EZR IR, 25 R &I,
75 YL R ANTE YL K HAE 45 SR AR H B2, PAHs 32 R JR 4 i A BRBE ML B 40 i HE L, 52388 A
2018 43 B A ZE T I AT GT 4518 AH [ 9. PRLBL A, 5 94 K PM, s Lot R4y mAARIS e K B
# b I, fHRS PM, 5 1 PAHS SR J5UM 1% A Kk A= 8 4k,

2.7%

& a 2352 ring
E b 3353 ring
[ ¢ 4384 ring
[0 d 5¥RS ring
[ e 6346 ring

Non-polluted day

39:2%

HRR %
Polluted day 43.1%

4 RFEVGYIET PM, s R FIAEL PAHS 1
Fig.4 Percentage of PAHs with different ring numbers in PM, s in different polluted period
3 T TR ZE R PM, s UG ER H S N 1 R 1 IR BF (E /D, F A 73 4 4 6 4R 7
J¥: EF<1 #2254, 1<EF<10 £ & 4E, 10<EF<100 {5 £ & 4, EF>100 & & 502 AR BEAEDF 5T, 24
EF>10 i, 3RBZICR 05 4R 2 Z BN IE S 52 0 EF<1 I, 12002 ORI T KRB IR 1<EF<10 I},
PIFRS Qe IR 5Tk, 24 BF<S I, — A8 iZoo R F2ORIE T b7 s LIS, th T Al TR s e,
WM I ZH UK, S M TAYLOR 2559 BEFE S5 R Y45 U R Hse ik A, DL ALAZE TR, 1T
B PM, s IR B AR 7. 48R BoR, SYr i & 0 R R B I QORIRAE AR T e R AT e R 22 7 8K
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/N, As, Pb, Bi Fll Cd Ryt i & S0 FK, Cr. TLAI NI Sy i B B R0 R, 52 AL AE0 35 X 7 K 3 1 Fn 12
FR A PG LT S Y R A R B X BETT R A R R U BT AR W, X AR R 27 A R Y
fat B fa 5. Ah, TL Cro2 MM RRIE TR, Bi & TP IR MBI T R, Pb R IRE R M E LR EY,
Cd FZ P THIRIEF ST, Ni 2 A A BB 7= B, S A58 PM, s ThIT 3R AR IR 32 N 52 AR,
FE R R, 55T T BRTE AT T4 A R,
*® 2 AFETGYEZM T PM,ys ' PAHs FHE LL(H
Table 2 Characteristic ratio of PAHs in PM, s in different polluted period

FEAE H S5 FEORIE EREY SN T5YER 275 3k
Diagnostic ratios Reference range Main source Non-polluted day Polluted day References
<02 %2 [45]
BaA/(BaA+Chr) 0.2—0.35 PRI 0.632 0.567
B [46]
>0.35 Hlah %
0.9—6.6 PRI
Bap/BghiP 03—04 e 1.181 1.241 [45]
0.5—0.6 panili
<1 PRI
Pyr/Bap . 1.642 1.561 [47]
1—6 VA
0.07—0.24 JRIGE
Bap/(Bap+Chr) 0.49 bR 0.546 0.421 [48]
0.68 e
0.5 bR
s [45]
An/(An+Phe) 0.35 Sl 0.626 0.629
PR 52 Aok
<01 A Iﬂﬂjimékm 1491
B
<05 Rl [45]
Flu/(Flu+Pyr) >0.5 Seih 0.536 0.528 [50]
0.53 SRR AT [45]
<02 bRl [51]
InP/(InP+BghiP) ) 0.478 0.485
0.35—0.7 Seih [45]

F3 ARENGYFEMT PMys ToT R B E N
Table 3 Metal enrichment factors in PM, s in different polluted period

i k7544 K Non-polluted day 753 KPolluted day
Elements  pp Eﬁ?%@f; TS HRIE 4 EF %%EEE TS YR ‘
Degree of enrichment Source of pollution Degree of enrichment Source of pollution
Cr 26.7 AR N} 38.67 [ 4E S N
>Fe >1.01 >R >Hhreak 4% >1.45 >R A >Hhre ek 1
>As  >526.33 >l 4 > N >797.87 >t A > N A
ST >54.52 S ATE S > NI >73.33 >EEE > N K
>Pb  >177.23 >R > N >254.01 >R > N KR
SBi >73007 > R B > A e LT > A
>K >1.69 >HEE A >H5E ek 4 >4.28 >HEE R >H5e kg
>Se >8.31 > >RIRFNN AR >4.22 >R >Hhre ek 1
>U >4.41 >R A >HFEE % >8.47 >R >FIRFIN AU
>Ni  >55.04 e ATE S > NI >61.34 e ATE S > N K
>Cd  >840.03 > > N KR >19925 0 L > N H

Mn 3.33 R AR bt 6.77 W AR KIRFNN AR
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[ R ) AR, BV 2 R IRE e R A S R SCHETAL, 5 Pl L X A4 2 T B8 I P 7 v 5 R D 1 2 o 495 M,
K CH O R A5 B i sk, ANt Bt 2017 47 7R ST DR /N BRI PRI % [HR 4 S Rt >4
HERBEZE PMy 5 WRFEHR AR KRR — 207, AT I EAT ot ] B0 Jr R A BT i o AR 2 AT G ) v 2

3 458 (Conclusion)

ABIFFERT BRI T 2018 4F R B WA [F] 75 4L KT 19 PM, s S H 7 34 23 O B FVRAAE 0 A 64T 1
WS, G RRWIG YR PM, 5 P42k B2 C a8 B 3 15 5 B2 95 Yebmofe, ELA5 AR B B 35 1E A 5, Ui ]
BTG e PRHE ST, AR XU, o 48 B HL M AT 030 (Y R A3 s 5 e i AR N 25 AT
WG YR PM, s ' PAHs FIJCER MK EEZARTS YR 10 1.5 4%, H 5 PM, s WeBEIEAR G, #2875 E {5 4L KA
A BR & T 5™ B, 7 205 75 Y R AU B s RN Bl 37, [ B SR JBORA RO A8 e sk 2 45 e )
AR AF 5 G AN [ 7 20 95 QeI A0 i A 45 R AR 7, 5F R TSR 0 PM, 5 3 SR IO AR AR I
FIBLSh 4 R SCHRRL, ERA 7 5273 REIBLHE, 3 >4 IR R ST RE TR A 40, K AT By T A8 R o KRR i i
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