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Urbanization-driven changes in contamination and human health risks
of pahs in soils from suburban Tianjin, China
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Abstract Polycyclic aromatic hydrocarbons (PAHs), one of the key pollutants in urban areas, have

presented a great risk to the resident health. However, few studies have explored the linkage between

2022 4F- 3 H 5 HWcHi(Received: March 5, 2022).

* [EZK A AREEES (21976185 ) AR T R¥l1)5 344 (DHBK2019257) ¥EH). .
Supported by the National Natural Science Foundation of China (21976185) and Doctor Fund of East China University of Technology
(DHBK2019257).

* * JB{EEAHE A Corresponding author, E-mail: zhaozs@qdu.edu.cn


https://doi.org/10.7524/j.issn.0254-6108.2022030504

2780 7N 54 1t 2 2 %

urbanization and regional PAH pollution and incurred health risks. Based on results calculated by the
positive matrix factorization (PMF) and lifetime cumulative cancer risk (ILCR) model, we compared
the levels, composition, sources and ecological risks of soil PAHs in suburban Tianjin between 2008
and 2012 to investigate their changes related to urbanizations. The concentrations of soil PAHs
increased remarkably, with the proportion of low molecular weight components increasing from
28.6% to 34.8%. Phenanthrene, naphthalene and fluoranthene became the dominated compounds,
which was related to changes of the PAH sources. Results of the PMF model suggest that the major
PAH sources change from coal combustion (51.3%), traffic sources (23.1%), and biomass
combustion (14.5%) in 2008 to coal combustion (41.0%), traffic sources (28.4%) and petroleum
sources (22.3%) in 2012. This change should be closely related to the optimization and adjustment of
energy structure and changes of human lifestyle. According to the ILCR model, dermal contact was
the prevailing pathway of PAH exposure, and children were classified as the most sensitive
subpopulation. The increased contribution of traffic sources led to the increase in human cancer risks.
Keywords urbanization, polycyclic aromatic hydrocarbon, soil, incremental lifetime cancer

risk, positive matrix factorization, risk assessment, Tianjin.

Z 55 12 (polycyclic aromatic hydrocarbons, PAHs) J&— 28BS H ) 12 AFFE A HLTG G2, B2k A
T AR, Qe « PR A OB RTAE W B e . Tlk ot 72 DL R Ak Ay il i, A Aok H K
WG Bl . AR IR N A A B AR TET 2 X RV Qe R A ) L A2 ) B RPE RS AR TR A S
DU BV A2 3 )92 OGTE. 16 Fit PAHS #% 35 E A 5E (-4 38 (USEPA) S S AR S 45 il ity 5 ge . Horpr, & F
23 DNIHEIHYE ST T4 PAHs SO R ARZUEY), & A 4—6 389 7 @701 5 PAHs #31]  E
PP PAHs — HUBS B PR b, GE K0 /K s AT R B B A B 8, 47 130 4 3K 161 179 4= e 71,
OB K UOVFIRA 2 i PAHSs AN 5 [ fifk, 25 2 B SR RTURE I BRFU ~ 140, R 0k 4 S 3L 5 1 B v
90% LA I-#Y PAHS, & — 2 I

JUE AR — 8 [ SRR, & N 4 ERVE T PAHS 5 3% 19 32 22 I PRS2 5 30k i £k 2% DDA 56 19 AR HE
UL VR Z AP E S, JUHOE R E, IEAL T A A 5P R Y ek I H T RS A Bk T 1k
FTOl Ak, 3 B8 X K i A B4R, B 0 30 T 3% s . 32500 PO S5 84, A 80k i
PAHSs il i RADIREE AT 37, AN, PAHS 7638 T 358 W i) 40 A 352 5 PR 1 HORS G 1) 2 7Y
AL 00200 Bk, R B N 2 Bl AT fE 25 el AR BT - S R BT v PAHS (% 2H AN A AL TR TR
PAH Pk 22 5Pk, 20 B0 CAR T e 255 | S 28 R Rt BREXURS: 7 A8 k. SR, 3 A 1] EYE 4 1y 138
WIS St

5T F2 B, Ik T A6 T BE 2 52 3T 48 PAHSs IRIEAT O B9 Bk [N 2. Wang 482 38 1 43 B 1 4
PAHSs W& & . 380l AL 48 An DL R 1 58 3 Ak M 0T 22 TB) A A DG 1, 4R s N 11 5% R R R e e et I T - 4
PAHs % & [ X [ R Z —. Cao 5PV I T I3 — A PR & e 0 3 BH £ 5 v 2009 4 F1 2014 4F
PAHs MR BE, B 5 it ZH R IR A AR AR A T 30 T A AE 72 Jensen 55120 Jh 0408 Ja8 o 508 408 3/ JL 7 oy
B H X, PRGN A8 22 R T AR A B e v, 338 v PAHs Wk B s 007 TR ALK, A D3/ agHb X 1t
Ab, WA — g2z 3510024720 ] BIYA A K ZE A A R UTAR Y, LA RS T] 30 Tl A B B3 s A ) O B 1) = 3 A
mn, PRI PAHs IR AT R 53T A R 2 (A1 SC 2R . AR, R AR AR I S0 30k T 1 24 R T 3
T4 rh PAHSs ¥R JIE | ke U5URN 2 58 IXURS: 5% 0 ) A 5 20AR /1.

2008 4 2 2012 4F, KT A E Ik 7 Ak e Dy B 917, H 2012 4R AR, 41 AR 7 SV (GDP) 3 3 8
TRAFAE 16% LA L, AT 15 AFR B i KPP, ARS8 T R HET I A0 4 X (LR PE 75 X g X, LR IX.
FUZAR T X)) 4 438 v (1 16 A0 e 45 1 PAHSs A9 v B2 2504l , R IE 2 J 1 I 23 f# ( positive matrix
factorization, PMF ) 15 8 F1 2 By 2 FH 95 5iE XU (incremental lifetime cancer risk, ILCR) 45 & & & f#% ¥ 3
2008 4 A1 2012 47 R HE T T RBHb X 4 498 h PAHs A9 U5 20 B DA Je A AR 5 58 XURS: , 5 WIS 4F 403 1 i AT
ERVEATR LA, B T i s R I A5 IR, BRI & T m B SR B 57 F , P T Ak 2 v
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DI e PAHS HERCIR A9 78 A b 0T R AR | 2 R A A 285 XURS: B9 Rk 2, T 48 7 A& T sl i
Z8sAibE AL

1 MRLFIT 1 (Material and methods)

L1 FEACREE

2008 4 8 H VA1 2012 4F 10 H B e R BT IR IX (P67 X, FERGIX L JUR K ATA I X)) f# A
FANAT oy R AL ARG 83 AN H1 60 > L IEFE i (R)Z 0—10 em, 45 1 kg), IEFAER LG % B8 .
1ANEESS T 10—20 AR [ Tl 37 5 8 321 10% 10 m? 5 BB P 00 7R TR T . 4 Y SR AR 2 iy e ) 74 T
YEARGE B A T 10575 . A R Y e AL, IR s 6 B S w2 KT BFEE L ad B
(50 H)ZJG, F-20 C 58 FIRAA7.
1.2 PAHs (5

SR FH 3 5 577 25 B2k (accelerated solvent extraction, ASE) X + 3R S EF7 A HL. B 16 g %+ - HEkE
i A S g ARALEEIR AT JE A 34 mL ASE K, DATIEE S5 G b (11 AR FR B ) TR G 9 Wk A2 U
I, B RE AR RN 743930 R 120 °C F1 1500 psi BIAHF FAEH 2 IR, BRIK 5 4380, Frfs iR Uk 78 &
FIET, INA 9 mL PR BE S PIER (1:1 ARFR LG ) A9TRA T U R 30 39 =2 i 1) B2 IOV AR U ol PR 58 g €335
(LCTech Geremany) Fl {5 2 B ik [ A 28 BORE 647 4k, AR DB B 46 2 | mL 7 A bR 2 4Efe
PR B ML BT, SR GC-MS J5 ik X PAHSs #E 475 143 #T, A3 2 50 0 Bt J7 12k 1) Jo a4 il L S
fik [29]. 16 Fl PAHs {4525 (NAP) . JE (ACE) . % (FLO) . 5 (ACY) . JE(PHE) . Bl(ANT) . %
(FLA) . B85 (PYR) . jifl (CHR) . 7 (a) B (BaA) . & J(b) % B (BbF) . #Jf (k) 5 B (BKF) . 4Jf(a) &
(BaP). —- %3 (a, h) i (DahA) . %3 (g, h, i) 3£ (BghiP) FEi % (1, 2, 3-cd) € (IcdP) . PAHSs iy Bl R
SR E R4 50K 62.2%—116.7% F1 70.6%—119.1%.
1.3 PMF JEf##T

PMF J& H Paatero fil Tapper®! ¥ & 19, 3£ T E M 0 AE A AR Z AR R, o H T35
PAHSs (U5 AT C2L 20520 1 5 B R

X=GxF+E

o, XA n AR m BB 00 v 2L A R o e S R B 5 G R 3 = B U 9% TR R
(nxp, p MIFIANED) s F AR FETRA IS IE S (pxm) s E ARFIRZFE G (nxm) , € UM

V4
€ij = Xij— § Bifej
k=1

Kbt ey xy. gu FLfy MBI . X, G F IR IG 2. Ext F AL G A7 G 2 ORI i
s S5 BN PR REA T INAL. O AR AL () A4l 2 —, YR SK T A R i — 20 i, H 2 WRas 173k O B/
FE R AR 2L 5017, O BT AR
noom e, 2
5312
=1 j=1 Tij

K oy R i ARG SR j RSP AT s e, FLABITTE SCANRTSCATA.

A HWF 58 F) ] USEPA JT & B9 PMF #5584k 4 5.0, & T 83( 4% 5 ) x16( PAHs) % #5 45 F1 60( k¢
ai ) x16(PAHs) B4 45, 43 511X 2008 4FF1 2012 4F K HE T R AR IX 4 8 PAHSs SR IEIE TR 5. BAL f
BT HFR i E IR 3 2] 6 AN, HAERBITHAR AR AR LG s TR a6 4. X TR RGs T, IEE
W TR 3 A RS TR A (o 5 B AR TR B D R AR B ) 5 5K, RIREAS O TR By 3 459
1.4 KU TEAS

FIAH ILCR A AU ] 5 S VAl 3 T o Ol e B L B FREE A AR A 3 Fh 7 =03 88 T 1+ 5 PAHs i
TEAdBRE XU B 35, JL T USEPA i i b A0 -2 P A oot XURG: 1) O A0 7
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CS X (CSFigesion X VBW/T0) X IRipgesion X EF X ED
BW x AT x 10°
CS x (CSdel x \3/BW/7()_) x SA x AFx ABS x EF x ED

BW x AT x 10°
CSx (CSFinhalation X Y BW/7O) X IRinhalation XEFXED

BW x AT x 10°

Horfr, CS & £ 5 PAHs & T BaP 19 8 £ 4 5 " (toxic equivalency factor, TEF) 115 if % 4 vk i 2 il

(mgkg'); CSFJ& BUE Y &L % W 7 (mgkg '-d") ', AR 4% BaP 1Y BU BE 1 F 17 22 ; BW &k &5

IR;ngestion 1 IRinhatation A\ 1A - 4R AR RN AR ; EF (U F M5 ED R FRI K SA SRR
i AF J2 BLRZRS I 9 T3 ABS O 202 W R IR 75 AT g5 24 %5 fivs PEF g 0k B 7 (L35 1)

BaP # CSFipgestions CSFaermat A1 CSFinpatation 739114 7.3, 25, 3.85(mg-kg'-d™) 6%,

F 1 ILCR PRI S HL ()

Table 1 Parameters used in the ILCR assessment®”

ILCRingeslion =

ILCladermal =

ILCRinhalation =

RIS L JLFE H4E N
Exposure parameter Unit Child Adolescent Adult
BW kg 13.95 46.75 58.78
IRingestion mg-d” 200 100 100
IRinhatation m’-d” 10.9 17.7 17.5
EF da™ 350 350 350
ED a 6 14 30
SA cm’ 2800 2800 5700
AF mg-cm 0.2 0.2 0.07
ABS — 0.13 0.13 0.13
AT d 25550 25550 25550
PEF m*kg”! 1.36x10° 1.36x10° 1.36Ex10°

1991 4E USEPA & fii B35 B 48 BT, 1 7 40 2 — WO iE & JLR (ILCR = 107°) J2 1] 232 () B (..
I, KR ILCR A FIWAR AN : ILCR < 10°° B AR AT 2086 XU 5 10°° < ILCR < 107 /- I XUBE 5 ILCR >
107 R 73 Ji R o KUK , i R0 0 Q3 . FEAS B 5 by, AR AR I B R e M L (0—10 %) L 5 20 4F
(11—18 ) FIBA (19—70 2 ) i 3 A FEARES T E IRUBS 1A
1.5 HdE st

FIFH Origin2019 3K 4 1 47 9 10 % . B0 Ab #1 LA K 4% il 75 5 Fl ] USEPA PMF 5.0 3K F ik 47
PAHs SR K Sk T3, Ko & H X B & 2 5 & R BE 4> #1151 B 2009 4F | 2013 4 2014 4F
F1 2015 ARG THAE 48,

2 5 5414 ( Results and discussion)

2.1 PAHs & i S 2 Bl i) 25 Ak i 45

2008 4FE % 2012 4F, KT R0 X 22 2 T3 rh 16 FP PAHSs Wk B S A5508 K, 7 Fh30 PAHS ¥R
Wi BT 13k 2 Fos, FOAMEE Pk R 5 BRI B2 T B, T AR IR AL A P L
I, AR T A5 0 B 28.6% T3 34.8%. AR AL AWt 2RI (b) 5 L, 28 RIRIF (g, h, 1) dEH%
AR AR ZERPE . 25 AUE . FESHILSr T PAHSs AR EE W] BN, B4R PAHSs Bl K B AMES
BTG G e K A e T3R5 b, (B AT ] 3l e fb 24 B i . A 0 58 fide R 42 & A FH D 398 v 25 B0, A
AR SE & B, PAHS 76 5 P K RS , We B 45 3 R R O3 4h, A AR SOR IR 1Y PAHSs £
-4 b e I OR [R) B RAE AT U, 4T 0 PAHSs 38 5 R 1 498 rh B A K Ao ], L A ol R o 2
3 S A HE I I e ARR ), AV 20 1 T 45 o B O R A 8 A e it DRI, SR B2 DA R IR o3 e 4 4 o
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U R38N, 2% BH S FRBE A7 e RS AR IBT Y PAHSs B A, HUS YLIRGLAE T/ 5, X 5% X 5 FE N4 5
R, ST AR R DA B VIR R . 2008 AETE X, HERGIX L U XRTAR TR DX A9 A A T
11 228.59 J5, X H A= 7= Bl (GDP) 2: 31 1336.66 12702, 2012 4F, 4 A4 X 59 4 A F 34 %) 283.03 7,
X EL A 7= B (GDP) 3E I T 3T —1%, a5 5] 2552.27 42708, 3l S ik, A TR 23R8 o PAHS 2 w3 i
f) 2 2 DN 3T - S ) PAHSs BRI T Tl 16 3 . MLh A= HE ik L K B AR RO, ik, oz
B X B2 R BT . AT AL AR 52 i 2>+,

%2 KMIERX 1 PAHs RV BT A ik ALK

Table 2 Toxic equivalent factors, composition, and concentrations of PAHs in surface soils from suburban Tianjin in 2008

and 2012
W Y 2008(n = 83) 2012(n = 60)
PAHs Aromatic  JE [ Wit/(ng-g") WHl/(ng-g") HRSEH/%  ¥E/(ng-g?) ERE/(ngg!)  HL /%
ring TEF Mean Range Proportion Mean Range Proportion

ES 2 0.001 18.7 2.72—133 6.0 68.2 ND—441 10.8
—50E 3 0.001 3.96 ND—42.6 1.0 352 ND—697 4.1

JiA 3 0.001 3.10 ND—19.2 1.3 4.44 ND—31.0 0.5

% 3 0.001 17.0 1.23—86.5 8.4 12.8 ND—78.0 2.0
E[3 3 0.001 36.5 1.98—336 8.4 131 7.45—1091 16.4

& 3 0.01 16.6 0.502—306 3.6 11.6 0.450—107 1.0
3=y 4 0.001 63.4 2.39—792 9.4 255 ND—3278 15.6

[d 4 0.001 56.9 1.17—728 8.0 154 1.00—1977 9.0
#F(a) B 4 0.1 33.1 0.225—386 52 68.7 0.470—841 3.9
= 4 0.01 46.1 0.717—506 6.4 97.9 0.850—1210 6.7

I () T 5 0.1 103 ND—1010 13.6 118 1.38—1362 8.1
I HEH” 5 0.1 43.6 ND—669 5.5 433 0.230—549 2.6
I (@)’ 5 1 522 ND—728 6.8 86.6 0.370—1118 4.8
ZHIF(a, h) 5 1 22.9 ND—252 4.0 33.4 ND—348 2.4
B (1,2, 3-cd) EE" 6 0.1 233 ND—244 3.1 106 2.37—1237 7.1
#It(g, h, DL 6 0.01 66.3 ND—886 9.2 70.0 1.23—775 49
TR EW — — 18.7 2.72—133 6.0 68.2 ND—441 10.8
=AY — — 77.2 6.34—701 22.6 195 7.90—1586 24.0
IS — — 199 8.53—2413 29.1 575 2327306 35.2
HIAEY) — — 221 ND—2445 30.0 281 1.98—3377 17.9
RILEY — — 89.6 ND—1129 123 176 4.90—2012 12.0
%, cPAHs — — 324 5.03—3582 447 554 7.98—6666 35.6
>sPAHs — — 606 29.7—6705 100 1296 22.9—14722 100

s QR TR U AYPAHS; “NDUR AR H; “2,  PAHS™CE TR EA S0/ HPAHS B 5 <2 PAHS UL 16FH
PAHs & & &

* stands for 7 carcinogenic PAHs, ND stands for not detected, X;_.,,PAHs stands for total concentrations of 7 carcinogenic PAHs,
X,cPAHs stands for total concentrations of 16 PAHs.

2.2 PAHs 3k

2008 4 PAHs S5 B4 an &l 1 s, AR e 1 5 AN 7 1 R AR R AR AR P 1 45 e
IKF] 71.2%, HEWTIZ TR F G AEHEL, HTtik R 6.0%. K1 2 th B AEER & s, 43900 61.6% Al
52.5%, 56 A W0 TR A HE IR AR US4, HE KT IR 1 2 R AR R BE HE AL, LTIk 14.5%. 7 3 H il
P NZE TEM T EUE, 5N 54.6%. 63.9% 1 66.9%. ZEI JF AL Il 7 S i EEAH R e,
Jf B3 F1 =38 PAHs £ 5 A MR IEAA 5w 0 ik, N7 3 Fon A i, Hotmkoh 5.1%. K+ 4
%1 (69.5%) . TE(70.8%) . Jai (56.2%) . K I (a) B (72.9%) . K I (b) 2¢ B (67.1%) . K I (k) 98 B
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(55.6%) FATF (a) BE(70.7%) i FUEL @, AFE MBS HERCRR AR >~ 50 Pk, D1 4 o BRBEIE, H Tk
H51.3%. BT 5 HERIEIR AR 19 — 28 3F (a, h) B B (1, 2, 3-cd) EEFIHETF (g, h, D AE 5 HLEL
155, 7901 94.6%. 51.2% 1 71.0%, HEWTZ N 1RSI 4= HERL, H TR 23.1%.

N 4843 ¥k i Concentration of species

= W N4 43 I TR 3K Source contribution to species

e 15 -

E ds0
<y BT U HER:6.0% £
3 9l Factor 1 coke 60 &
£ 40 2
g E
g 3L 20 &
3 0 "

NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BkF BaP DahA BghiP IcdP
=20 ) .
@ T2 A TR HE N 14.5% ] -
2 15F Factor 2 biomass combustion S
= 60 .2
2 £
5 5
-
: 20 S
0

© NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BkF BaP DahA BghiP IcdP

T’T\ — -

o0 o u

&0 B3 h%:5.1% d80
< n ™ Factor 3 petroleum sources ]
E 60 .2
g 40 2
s E
g 203
(=3

O 0

NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BKF BaP DahA BghiP IcdP

20T ETRS13% Jeo
£ 50t Factor 4 coal combustion m = ] u %
5 5
£ 40} 2
£ x| £
S i ]
§ il 5
NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BKkF BaP DahA BghiP IcdP

DT . 7100
20t RSB 23.1% - T
S5+ Factor 5 traffic sourcs 80 <
g 20F 60 £
g5k 40 2
E L 20 %
s S
o 0 0

NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BkF BaP DahA BghiP IcdP
B 1 2008 4F K ETH LR X 1+ PAHs U5 AL 2%
Fig.1 Profiles of each deductive source in 2008 obtained from PMF model
2012 4= PAHs SRV %4335 an 1 2 R, A ik th 5 AR 7 1Rl B L R IE(a)
BRI (b) 5B, 2RI (k) 28 AR I (a) ¥E 5 ELER @, 43510 61.1%. 56.8%. 52.0%. 57.5%. 52.4%.
55.0% F1 59.6%, 145 G BEBRBEHERCRRAED 251 R, T 1 Fm R, FEDTHRN 41.0%. T 2 Hh 3R AE
SRR A b ™ i B 2810 LIk 83.2%, HEWTIZ N TR A, Hotlk R 22.3%. I 3 . 25 Ak
b7 Fe AR g, HLrp 2 AR B 5 FE AR A 42.6% N 26.8%, SRR A A PR R R IEAL A S i, T
3 W% S R A B I A G, Hootik ol 4.7%. T 4 s AW Bk be R HE R e S —EUE )
mi LA 91.8%, Wiz K AR AR W B BeHE I, HoBTHR N 3.6%. B+ 5 th B IL# 2 73 h — % TF (a,
h) B BiR (1, 2, 3-cd) EERIZR I (g, h, D)8, A HA 518 78.7%. 38.3% il 33.2%, 775 152 B S HE IR
ENS 50T B b, HfETIZ R AR AL ZEHER, FLTTmk hy 28.4%.
T LIk PMF BYFRAT 45 5k I, RTS8 X 3 38 v PAHSs S U8 51 ik 58 A8 1L 8K 1 2 R U
A ) 5T R Jo HE TRORN A I IR G e R RE YR R A ) o R 5 HE A% TR 3 43 S B 2008 4R Y 51.3% Al
14.5% TFEE] 2012 419 41.0% F1 3.6% (& 3). BRI B R Tolk iy = ZERE VR, (EZ R VR (Y BTk
RAESAEN T RET 10.3%. BLAb, AR Jh A R B A A 30 2T 16T, VA e DX i) A 0 R e 1o 5 8 R B
BEFE AT A RS AT OC. 2008 4R R A 2 AR S AT sl it R, AR AR B, gk, =
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SRR R, ST EAR P 25 A R KT, Inss A b 2R 85 15 Y iR, & RAEIR 40546 7 A5 1.
TSI REDHE . SCE I T AT i, AR 2 Al A A R ol ) L RAR AR T AR IR T
MR, F) 2012 4F, REETT A Tl A FEFE t 2008 4FAY 1.16 MibRHEREEE T 0 F RS 0.95 WiAR i
£07 0. R, BRIE R 5TRk R A [ AT BE 5% X I Tk Ak & i B b RE IR S5 # i A8 1k . 3 &5 A AR 11
AW R AT . 53— 7 T, AW TR e HE B Tk B T B I T BB S5 25 1k i R AR W TRk E, LR R
A AR T AW B R = R A .

I 4H 433k B Concentration of species
m XY By Tk ¥ Source contribution to species

w10 T AR 5:41.0% 7
= Factor 1 coal combustion 780 X
= =
-g 120= ,%
<
% 30 F g
“

NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BkF BaP DahA BghiP IcdP
Toeor - 7
® o 275 22, 3% {50 -
g Factor 2 petroleum sources &
Eo 40 -§
g o 2
§ 20F %.
= 10F o]
<
S|

NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BkF BaP DahA BghiP IcdP
= 40T -
o[ BT3B A.7% |
& Factor 3 coke 80 B
é 30 F 160 E
§ 25+ - - duo 2
2 204 E
£ 420 S
S L]

0

NAP ACE FLO ACY PHE ANT FLA PYR CHR BaA BbF BkF BaP DahA BghiP IcdP
35 - 2 o -
o A TG R 3.6% s
5 Factor 4 biomass combustion &
5 0r Je0 &
S £
d=| . =
£ 2l 0
§ 420 8
o
(S 0
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Fig.2 Profiles of each deductive source in 2012 obtained from PMF model
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ILCR £ Y fif B 45 S 3= B, 2008 4% Fl1 2012 4F K 17 3 X8 M X )& B+ 58 PAHs 2 5% XU {H
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B it B AU TT L 22
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H 119 x 10°—5.89 x 107 Fl1 2.84 x 10°—1.00 x 1075, ‘&I Jd5e AR5 51 H BUAE L3 AR . AR I A [] 45
W4 B R ARG 45 R, 09 32.5%. 24.1% F1 36.1% 1 3RS A0 L | 35 /0 4E MR B 58 EUX
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ILCR Sjngestion M 1L 47 2.84 x 10°—9.51 x 107, ILCRS jerpt FITE I 6.79 x 10°—1.62 x 107, P e K
{E H B A BORT 2008 4F— 3K JLEE . AR RS 2 58 A XUBE (B TLCRs o KT 107 A9 £ HERE S H
B3 5304 41.7%. 36.7% F1 45.0%, H5 2008 4F- 3545 A [ P2 B 3 < (EA5- 0 B 1 )2, 2008 41 2012 4FJ%
Fe + 3 PAHs % 5 AU fH TLCRS gemar 2 5 T ILCRSjpgestions 1 FL 2012 4F 75 /0 4F F1 I A 52 85 KUK 18
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Table 3 Age-specific potential cancer risk via exposure to soil PAHs in 2008 and 2012
2008 2012
N ¥if Fe/ME BRE ¥iE FoME SN
Population Mean Min Max Mean Min Max

ILCRygestion 4.87x 107 228 x 107 5.89 x 107 7.84x 107 5.45 %107 9.51x10°
é ﬁi ILCRyema ~ 6.07x 107 2.84x10°  734x10° 978 %107  6.79x 107 1.19 % 107
ILCR a1 1.09 x 10°¢ 5.12x107 1.32x107° 1.76 x 10°° 1.22x 107 2.14x107°
ILCRygestion 2.53x 1077 1.19x 107 3.07x10° 4.09 x 1077 2.84x 107 495 x10°¢
Aiiim ILCRyemma ~ 6.32x 107 2.96x10°  7.65x 10° 1.02x10°  7.08x 107 124 % 107
ILCR a1 8.85x 1077 4.14x 107 1.07 x 107 1.43 x10° 9.92 x 107 1.73x107°
ILCRipgesion 466 X107 2,18 x 10 5.65x 107 752x107  5.22x107 9.11 x 107
/’ﬁﬁt ILCRyemmar 828 x 107  3.88x 107 1.00 x 1079 134%10°  9.28x 107 1.62 % 107
ILCR a1 1.29 x 107 6.06 x 107 1.57 x 107 2.09 x 107 1.45x10°® 2.53x10°

d‘: ILCRu)tal = ILCRingcstion + ILCRdcrmal
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3 %518 (Conclusions)
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