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Pollution characteristics and health risk assessment of polycyclic
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Abstract; Pllution level, source and health risk assessment of polyeyclic aromatic hydrocarbons
(PAHs) in soil were investigated from the typic peri-urban area of Wuhan suburb-Ezhou urban-
Ezhou suburb. The results showed that 16 kinds of PAHs were widely dispersed in soil with detection
rate of 100%. The soil concentrations of Y. ,PAHs changed from 16.60 ng-g™' to 1854.21 ng-g™',
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and the average concentration was 411.67 ng-g™'. The concentrations of ¥ ,PAHs changed from
4.17 ng-g ' 10 1169.98 ng-g™', and the average concentration was 251.93 ng- g '. There were
obvious differences for PAHs in different sampling sites. Among these sampling sites, PAHs
concentrations were particularly significant in the regions with dense population, frequent urban
construction and heavy traffic, suggesting that artificial social and economic activities in peri-urban
areas influenced the pollutions of PAHs in soil to some extent. The results of characteristic ratio and
principal component analysis indicated that the main sources were from coal combustion, motor
vehicle exhaust and the emission from the low temperature combustion of biomass. Meanwhile, there
were also some sources from oil pollution. In conclusion, during the development of urbanization,
due to the interleaved overlap of industry, agriculture, traffic and living activities which had made
the human activity’s hyperactive, a large number of PAHs were produced and ultimately become one
of the important factors affecting the life and the environment in the peri-urban areas: As for the
health risk assessment of PAHs, the risk through breathing exposing to soil didn't exist.for adults and
children. But, there were certain potential risks through skin contact and oral fingestion exposing to
PAHs soil. Moreover, the health risks were lower for children than adults through the three exposure
pathways. The health risks for adults and children had the same sequénce of oral ingestion > skin
contact > breath.

Keywords:a typic peri-urban area, polycyclic aromatic hydrocarbons. ( PAHs) , pollution levels,

soil, source analysis, health risk assessment.
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1 ¥ B5 77 ( Materials and methods)

1.1 WP XA

AAC SR T 2 [ 5 7 e 2 2 T 2 A X e O 3 Tl e o 8 s 2 e A B B 3T, A B
T (1) s B B R FJE A 1 58 38 2 1 A AR, SN 5 IR UAR KB & 58 4 DX S Bk sl 18 A e Tl £ 22 ik
W JE D AE A TR AR S 2R DX Tl B X DA K i e X [ A R bk v AT
BN 5 G 1 BTN 5T XA T R AR RR-5B N 3 7 50 M B X, M Ab AR 28 114°30"—114°50" Jt 26
30°15'—30°35", Wi B30 3 HIFRE 1§ 3R7E 0—50 m 22 [8] ; J&@ 7 405 2 XU fige , &V B U243 B 4F
PSRN 17 C i el G R ; TR SIS B, W A R R AR R R TR A K.
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Fig.1 Distribution of sampling sites

1.2 FRELCREE

FREAIF ST DX 308 B Al 1 IR R b AR R 0, 26 BB 48 4 i B DX 0 () e A7 7 i SR
SOLFEBAN TR 1 RAERTE] R 2015 4F 8 H (HZ) , REESALN 9 4 (45 h PTE PY) , REMM A
27 A~ AN AL 100 m? IR AE 5 R 2 HRE S VUM TR AR B A B AR Y e RE S St 4
A BEIEPEATREE 3 0y SRAEFE S BB A 7 Wit AR 4%, 137100 BT 4 CLRAFERE BT

R1 RERMFEER

Table 1 Information of sampling sites

FESGS CREEE 2353 4 TR A

Sample numbers Sampling sites Longitude Latitude  Altitude/m  Description of sampling sites
P1 Ui B A sk A 30°3153.6" 114°41'41.8" 34 U B MG TR X, JE L Ry e K | 1 b A g 5
P2 HRIA 30°31'53.7" 114241/41.5" 0 JEL L g B E I AT S A0, BFFIE S 2 4R T R IX.
P3 BRI AT 30°29'21.2" 114°38'38)5" 28 I F 2 AR R IX B 7™ 5K )
P4 §$¢Eﬁmmwi 30°26'0.7" 114°41'42.1" 14 DL TSR e 5 b, JR B Y AR | R AV E Y
P5 S KIER)T  30924'24.3"  114°40'9.6" 14 fr T R J B A R R
P6 ZT I 30°24'7.5"  114°39'56.7" 17 DrFJE B IX, ] BB R A 4 g >
P7 JHUA R T S50 30°26'1.5" 114°37'18.7" 22 D F R AR R IX 7 20 iR Wb i
P8 FEAR I X E AT 30221758.8”  114°38750.3" 18 P i R = 55 T By 5 AR 2 A N 3
P9 K HEFRLIBE B i 30°21'51.0" 114°41'41.2" 17 AT R A 25 AR DK AR AR

1.3 FESETA RS RE S BT

SISOk SEFTRE S AL BRI BT MR AR 10 ¢ 1EES 10 g To/KBRFRGNTR ST, N 5.0 pL MR
R AR 25 (Nap-Dy) SR AR &8 (Ace-Dyy) AR HE (Phe-D, ) | 58 AR Jiif ( Chr-D,, ) FIRARHE
(Pyr-D,,) , FH 20 mL S BE & [CHIEE 24 h, INA 0.2 g 4 5 ZBREALS Sh R A TEZ8 W4 2 5 mL, fin
5—10 mLIE CeAk Sk 5 5 mL A8 BGE 0 56 LG AL rE B U AR (RFHRLL 2:1) IEHTAE Ak 70 85
F 30 mL S BEFIIE C ke (ARFR L 2:3) IR A IR e VRO & e 28 BRI bR (75 R S5 2 45
Z1 mL, BB @R R B2 LT

K Agilent 23 7)AH (3% - T B L ( GC-MS7890A-5975CMSD ) 437 16 Fi 35 [E EPA ¥ PAHs
15U . 2—3 AUFEZE (Nap) JEM (Acy) JE (Ace) \Zj (Flu) FE(Phe) (& (Ant) ;4 FELHEEE (Pyr) (%
B(Fla) AIf[a] B (BaA) Jifi (Chr) ;5 FMEFE AT [ b] 98 (BbF) A [ k] 9B (BKF) (A JF[a]
(BaP) = #Jf[a,h ] (DBA) ;6 FRAFEE [ 1,2,3-cd ] 8 (IedP) A If [ ghi | 46 ( BghiP) . (31
DB-SMSIARI AT B 40 AE (30 mx0.25 mmx0.25 pum). FHRFEF N IR 85 C, 4+ 2 min; VU
4 Comin™ FHEZE 290 CJ5 , PAFF 25 min, E A 455 A ETERE bt o 2R TR A 280 °C 3 A 2l
Z(99.99% ) ,WEHA 1 mLemin™"  RAFGHERE  HERERN 1.0 pl.
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16 Tl PAHs K 1 AR BT 2 B0 HT , 45 84K PAHSs FrifE [ )9 75 72 [0 240 (R?) KT 0.999. 5
Bt B A BT B R UERR Y SR S AR CPATRE 25 IR mTSCHEA T 0T 45 . AR o A ok 7R
T BCE A FREVE SR B R R I B ARG A s SEAT AR 53 B eh PAHSs ARX R 22 2/ T 10% , 7R 1% 2
FVFTEFEN. B S 7R Y Nap-Dy \Acy-D,, .Phe-D,, .Chr-D,, Fl Pyr-D ,“F34 [BD R /3 51l & 60% +5% 90% +
7% 106%+11% 119%+19% . 121%+18%. A5 PAHs f 245 F 45 [N 55 1E J fifi 1.

1.4 #dgabag

FH Excel 2010 $EATEABIE 04T s R SPSS 22.0 e i+ #4788 3243434 . Origin 8.0 4

HEFTEHE A3 B R 2 il .

2 R 5118 (Results and discussion)

2.1 RS ARHEIX H 1 PAHSs YR B 5 K-

WFFEIX 16 Ff PAHs 7E4)2 TP 1009% K 1, GEiT 45 R WK 2.16 F 252 (X (PAHs) & &
16.60—1854.21 ng - g™', ¥J{H K 411.67 ng- ¢ ' 7 P B £ I 5518 (3, PAHs) & & 4 4. 17—
1169.98 ng-g ™', ¥l K 251.93 ng-g™', 15 ¥ PAHs & & 61%.16 T ZH I35 HARH S Nap 28 5 250 H
99%41, Hoarx 15 Fh RS 5 RELK T 100% , KB FR B HOE, DA% IR £ 5255 X PAHs HA B0 =S
() 4341 22 5Pk 16 R Z 3R 05 J2 Bk b BBEF Fl Fla %t fie e , Y {E 5300 i 3 PAHSs 1 15% 1 14% ; HK
J& Chr Pyr IcdP \DBA BaP Phe BaA il BkF, ¥J{E 735 i ¥, PAHs &8 10% ,10% 9% 8% 8% 8%
7% 4% ;Fl4x 6 T i X\ PAHs & AT 7% AWF5E 3 HY PAHs & 4103 5 5 H il S5 AR Z A58 DO
[, R s Y YAl B 41 4% FH -3 PAHs DA BKF FiBbF b £ FoXB X 43 PAHs LA Phe , Ant Fl
Fla 732, 3 X 5L TedP I BghiP Sy 32107 p S0 AT 80 A He A FH Al 26 D BE X, 3% & A8 4 X 4 g v
PAHs 4143 B E A, 25 3 A S Iiag S A A PR3 DI AR G

F2 IS AKX 1T PAHs i
Table 2 Concentrations of PAHs in soil from the peri-urban area

W PRI

&Y ﬁil[;ﬁ%’ S Concentration Average /}‘E% /% L i %:
Compounds Eng'hsl'l Num.bers range/ concentration/ TEF Coe.ffl(flent of Det'ectlon
abbreviations of ring 4 4 variation/ % ratio/ %
(ng-g™") (ng-g™)
% Nap 23 0.37—22.22 6.69 0.001 99 100%
T Acy 3 3 0.11—11.13 1.93 0.001 189 100%
)i Ace 35 0.16—4.30 1.47 0.001 103 100%
Vil Flu 35 0.09—9.98 3.57 0.001 101 100%
E[E Phe 3 ¥ 3.97—125.96 33.62 0.001 123 100%
B Ant 3% 0.02—23.09 4.45 0.01 171 100%
K Fla 4 3 3.40—255.53 56.68 0.001 152 100%
B Pyr 4 3% 1.96—192.96 41.14 0.001 158 100%
FI(a) B BaA 4 3 1.09—127.67 27.12 0.1 160 100%
il Chr 4 30 1.43—182.43 42.24 0.01 147 100%
I (b) T BbF REZ 0.62—269.53 60.25 0.1 149 100%
I (k) P BKF 5 3 0.24—80.67 17.67 0.1 151 100%
It (a) B BaP 5 3 0.11—167.22 34.14 1 165 100%
I (a,h) E DBA 5 3 0.64—164.29 34.85 1 167 100%
Bi(1,2,3,cd) I IedP 6 % 0.04—178.17 35.66 0.1 159 100%
HoIt(ghi) A BghiP 6 7 0.31—52.80 10.19 0.01 176 100%
7 FEUEY) 3,PAHs 4.17—1169.98 251.93 156
JE¥ | S sPAHs 16.60—1854.21 411.67 151

. 3,PAHs:7 MEUE L IF42 (BaA, Chr, BbF, BKF, BaP, DBA, IcdP) ;3 PAHs:16 fff PAHs i &, TEF . #4247 H 711
Note: 3,PAHs:concentrations of 7 carcinogenic PAHs ( BaA, Chr, BbF, BkF, BaP, DBA, IcdP); X, PAHs: total concentrations of
16 PAH; TEF :toxic equivalency factors.
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FUAT7E T B S L4 PAHS T35 YA i A i 1 B8 —Hr i, 3% R 1 Maliszewska —Kordybach' '/ 4 i1}
(9138 PAHSs YEH 7 v 3% 7 S HUE 3 PAHs B /N T 200 ng-g ' AR Z FI5 YL 200—600 ng- g K%
FET5 Y 600—1000 ng-g ' R EETG Y KT 1000 ng-g 'y F V5 e M B IEA A7, AP 2 77 601, SR
A P1.P2 . P5 P6 P8 P9 W ARZHIG Y P4 NEEHIG YL, P3 A PT J& T HE V54 R W 2, 3% PAHSs 15
TR I A T2 B RN LA B S AT T Ak 5 DX I T S A0 AR A DX 375 e et o i
AL UL 3 5 A Xk 2 R U5 T B e — 2 R L b PAHs V5 37 A BRI RS .
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Fig.2 Pollution assessment of 16 PAHs in soil from the peri-urban area

IR S AL IX 1 PAHs S AR T a0 AU X | AR FE - 458 G 22 77 A el il X DA R A e 1 T
W 3 = T AU AR B AR X AR VT Sl A i 58 B e b DX i R T R K I L IX (3R 3) . 5
PRH DA i XA L3R, AR5 IX 3 3 PAHs Al T 8805 4L /K P 5k PAHSs AS[RIPAEEE 431 &5, P57
X [RIRE K ) 1 X 2 AR [, L 5—6 BRAL 5328 (A3 5k 41.3% 1 47.5% ) , R O& 4 R4 53 (53510
38.9%H1 36.2% ) Fl 2—3 B4 (509K 19.9%F1 16.3% ) . At , %I £ 3848 1X. PAHs DL 2r & (4 3R
PLE) A SEY STk T 80%. % RS /R PAHs 55k A T AL BRI R IR DL
2 SRR IZA T M X T A A R A A 75 e U5

3 EH NS IE X IR - RE i R PAHSs 7
Table 3 Concentrations of PAHs in soil from domestic related research areas

WU OTERIE

K — 3% —6
S HLIX PAH R Concentration Average 2 . 3 3F 4 3% > . 6 3f SCHER
. PAHs . Ring of . Ring of
Study areas R range/ concentration/ 4-ring References
species o o 2 and 3 5 and 6
(ng-g™") (ng-g™")
T 7KW 16 9.64—56.61 39.41 16.3% 36.2% 47.5% (13]
IARE A H 16 112.10—2744.80 556.21 54.3% 25.7% 20% [14]
vl ] 16 120.03—29844.01 4114.30 3.7% 19.8% 76.6% L1s]
5 L X 16 3.70—260.64 56.81 34.5% 44.5% 21% (16]
IRVLIIAAT 16 24.00—238.12 106.96 44.6% 26.5% 27.15% (17]
B S AR 16 6.61—128.03 57.81 91% N.R. N.R. (18]
JE A AR RBHE X 16 113.50—449.80 258.50 28.1% 23.9% 48.0% (1]
A [ VT 16 70.70—1667.83 480.28 50.0% 22.9% 27.1% [20]
(RN 16 362.00—1336.00 591.00 58.7% 18.6% 22.7% (21]
ENGISH 16 16.60—1854.21 411.67 19.9% 38.9% 41.3%

1 N.R.; Jo&55 (No result).
2.2 WS ACHEIX I PAHSs 4341 S 2H

e 3 fron  AFEHIX b Y PAHSs &5 AR A W22 5. BR P2 57 Nap 75 4 fi = (7] BE
SR ) A, HABAS S Nap (Acy (Ace [Flu 55 4 F BS540 MG, 7T AE 5 IREF PAHS W mi K5
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YRR SRR RA T P3 FI PT S Y (JPAHs & W T HA S, 43 R 1854.21 ng-g ' I
1025.14 ng-g™" X EEXIR A FIARZ A58 BT Wi fb a5, +E S5 TR SR 22 5505 3l h K i PAHs B¢
FCEIREE AU E - T RE RN e PAHS {6 A RELP4 S0 Y (PAHs S RAIXTE K
(232.40 ng-g™") , 5 HAL T ) i = 2 BT A2 ) 22 38 AL 30 42 15 G HE R i A G R FE AL P8 AT P61
Y JPAHs B R, 43 H1°H 73.64 ng-g ™' Fl 16.64 ng-g™" ;XL S A7 407 T4 A IX | B0 e B0 1, %
NA TR 25 BTk BT X PAHs B i 7E 28 () 40 A0 b R BN8 4L T8 I X IR X & T A R X, 28
T TR BRI A AR X %4518 5 E N AR Z 0 98 H X+ 38 b PAHs 437 — 200 3k IX - 38 PAHs 5
TFARBIXANAC X B B DURIER M b X 2855 &, 7R3 & S 5 IX A e e e s b R v, B 2
T SCIH AR B A O 3 PAHs (1 EEZOR .

HRAE AL F S PAHs 43 A ARER (2—3 FF) [ HhER (4 3F) RS 36 (5—6 BF)  0F 5% IX 1 1 IR
PAHs (5.4 PAHs HMIH 9.9%—40.8% , Y915} 19.9% ; H 3R PAHs I (5 Fo BN 18.9%—47.4% , 11E K
38.9% ;=i ¥ PAHs It i LU Ry 11.8%—70.0% , #4I{H Jy 41.3% 5 Hh i 35 PAHs 3t b SO PAHs Ho ) i
80%. & 4 R ZH s B3 PAHs @m0 & 8 K TR & i, DL 4 350 S IR R34 53 RIS 7 P,
P4 PS5 fil P6 S ARFFAESE AR LL B 3 R4 — e, b 538 PAHs 323008 F A W0 B Ak A Bkl iR
BhBE  2—3 PR BT A i SRR L AN 5 A kbe B CHURS R Al 4 K kIS 25 R R e, A0 2B
W% S X PAHs TR A S Yl A o R ZORIE A A SRS VR , WA AE — 2 A TR PAHSs
PN
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3 ssled
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- 201K
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Fig.3 Distribution of 16 PAHs in soil from Fig.4 Constitution of PAHs with different rings
the peri-urban area in soil from the peri-urban area

2.3 WS A X T PAHS BRI 3T

i H R FH— S E PAHs SR AR FUARDR A M HE IR ), 4 Ant/ (Ant + Phe) HLE/N T 0.10 J& A4
HE KT 0.10 JBEAFE ; Flu/ (Flu + Pyr) FEE/NT 0.40 IR {30830 AT 0.40—0.50 2 8] 3%
BR B R HEUR S KT 0.50 W3 B IE F FAKE Y AR AR 1) R 58 2208 B8 ; BaA/ (BaA + Chr) H{E
/NF0.20 FEZBR A T AR T 0.20—0.35 Z [k A FAMEARREERA TS KT 035 kAT
Bl A ) R BRBEYE s TedP/ (TedP + BaP) HfE/NVT 0.20 J& T4 IR AT 0.20—0.50 22 [6) & T3 ke
U5 KT 0.50 J@ THEEAE W BB U an & 5 TR BFSE X Ant/ (Ant + Phe) FL{E R 0.003—0.18, 5375 T
0.10 ZEA7 WA , 158 BH A ik U5 RN R Joe U5 L[] 52 M 32 L X9 A A Flu/ (Flu + Pyr) HUEII R F 0.50, 3%
B A= 0 o R S5 BRI I 2 7S F 9% Ml X 338 v PAHs H 3SR . B S 47 P1.P2 P54+ T 0.20—0.35 4h,
BaA/ (BaA + Chr) (¥ W IETEHAL SO 4K T 0.35; [} IedP/ (1edP + BaP) FU{EER P6 sifii/hT0.20 4,
HAA AR T 0.50, #F— 2 W% X+ 33 PAHs £ B2 RUARAEY) AR RIS AR 58 R BE R
LA UL E I S SR X b PAHs F 2R IR THRBRIRALA MR G 15 9y, I 5 2R R L 1 25
8 ORIE SIS ACH BT B i KA VIA DG AEIZIR & e X, (it 2 B D % R 1 45 25 N R i
BIIE R I 3 b PAHs AR 2R, 0 5 | g E AL
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Fig.5 Scatter plot for the characteristic ratio of PAHs in soil from the peri-urban area

S B TR LU 0 S AR A2 5) 52 PREE R 2550 W) ] RE A7 7 LU AE AR 8 S5 n) i, R 2 0581t 5
IR ABIGE PAHs BRESFT R 13008 F ] SPSS 22.0 #AEXHFSE X +- 4 b 16 b PAHs $E47 32043
B FARAE (AR T 1 4RI 2 A F 050, e o 15 21 32 Al 2 288 Ao A I A DOy 25 BiiikoR , HAR S S L 3%
4. FEAr 1 R FRG 2 B RE T 22 A8 511 74.6% F 17.9% , RFHERTT 22728 5119 92.5%. E s 1 LA
4—6 £ PAHs #1748k, £43% Fla Pyr.Chr BaA .BbF BKF (BaP_.IcdP .DBA BghiP, [F]if 3 2RAY Acy . Ant,
Phe 1 Flu A5 8¢ = 2k , Wz AR R 5 U AL Bl 4 B A HE T A B RS 1 45 25 ) TR e HE . 53X
JEIR M3 #OBF Ant Fla,Pyr BaA BbF BKF BaP  Flu B {EBEREEHE R 12 Acy FIEFF DBA TedP |
BgihP BVEIRZERATG YA 7 s R, AW S R B K HEAL Phe , Ant 258 5> T 44) 2
Nap Fll Ace 248 E , Hi Nap 200 250515 0.976. 2% [E 5] Nap Fl Ace 3l % 88 A IR TS L2 Otk 3
3 2 S F R A AR5 EITR  E ab iE—2P AR SE Ik £ AS X A3 PAHS SR GORIE, L
AT IR IE Ay B YR [ s 7 26 3 40 e U8 A 3 T A i B S v 3 2 A DX Tl ARl | 328 38

T A 355 A A o DX SR B S 8 o B, ARG B S T R, 77 AR R PAHs i AT 328 ¥ 1 kg 5 W) A T R ER
B TR 2 —.
R4 WS X IED PAHs ERUM T
Table 4 Principle components analysis of PAHs in soils from the peri-urban area
oz F g1 FHSr 2 E&w 1 sy 2
Compounds Fractor 1 Fractor 2 Compounds Fractor 1 Fractor 2
Nap 0.206 0.976 Chr 0.881 0.378
Acy 0.964 0.198 BbF 0.917 0.316
Ace 0.607 0.632 BkF 0.933 0.299
Flu 0.704 0.522 BaP 0.929 0.323
Phe 0.872 0.34 IedP 0.938 0.283
Ant 0.944 0.245 DBA 0.921 0.324
Fla 0.909 0.329 BghiP 0.931 0.3
Pyr 0.918 0.321 TR/ % 74.6 17.9
BaA 0.914 0.33 FRHTTIRA % 74.6 92.5

2.4 W ZAEEIX R PAHS {HFRE XU T4

MATEZS @IS 3 Ay R EE T 13 PAHs 28 A B A LA S P i A0 o ) 4 A 9
SE UGS 1 E 45U ( Incremental lifetime cancer risks, ILCRs) P4l +- 38 s PAHs X A f Bl XU | 24 988 i XU
B AT 1070 —107* 22 [A] B A Ve AR fRERR XURS: | 8 1 107 k- MR A AR vei TR A il XU, 272 A SR e i
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YR (TEQy,, ) & ILCRs AETUXIHIFEIX L3 f PAHs BEATHEREXUS A, 3 FhBRgR i A0 T oA XU
PR AR FR 2 (3 Fg g AR T Bxd i M (81 T4 5152
TEQ,, = X ¢, - TEF,

LCRy ) = Cpp ¥IR g 5 ><]];FX/><X]1?A]?F><CF><CSF%A

€ 4y XAF £y XSAXABSXEFXEDXCEFXCSF ),

BWXAT

C a5y XIR gy XEFXED X CSF g,

PEFXBWXAT

ILCR g =

ILCRI]TH& =

RS REBUENEIFH S

Table 5 Parameters used for estimation of the incremental lifetime cancer risks (ILCRs,)

24 s WU/ By 24 P eV A
Parameters ~ Meaning Value/unit Parameters ~ Meaning Value/unit
: : ! B 5700 cm?
Cpy B BaP S kg SA RS AT A ’
+- 4 aP i mg-kg J I L 2 800 em?
S M 100 mg-d™! - M 0.07 mg- cm™>
IR PR HGE R ’ AF 4y IR T ’
e I JL % 200 mg-d”! i JLA 0.2 mg-em™
- JN 365 d-a”! g
EF T MR ’ ABS U S 0.13
IR o 150 o e i 5
¥ i = G 20 m*d7!,
ED TR AN 70 a, JLEE 6 a IR g I 3 2R Eii r;l 4
JLF#E 5 m>d
CF AR 1x107% mg-kg™! PEF FIEATE R 1.36x10° m* kg™
BW IR E WA 60 kg, JLFE 15 kg CSFy 0 A BaP BUBAHR R 5L 7.3 kg-d-mg™!
Bz Bk fih BaP B0
AT 875 i 25550 d CSF e . 5 25 kg+d-mg™’
N 75 i Wtk pup— g-d-mg
¢ %5 i Fi PAHs ng-g! CSF gy I BaP S5 R 5L 3.9 kg-d-mg™!

% 6 A%, WFST X -4 i BaP 258 & 2 0.99—400.30 ng-g ' (Y{H Hy 83.78 ng-g ") , MK T %
4B (700 ng-g™) " B #5847 P3(400.30 ng-g™') Al P7(210.69 ng-g) BIIC it i T HAM SR AL S AT
5 D) EH .

R6 IR A X LI PAHs 2 BUE K P

Table 6 . Health-tisks with incremental lifetime cancer risks of PAHs in soils from the peri-urban area

T S i
"H P1 P2 P3 P4 P5 P6 P7 P8 P9 it

ltems Average

TEQ 0/

( ) 22.41 13.21 400.30 38.41 12.24 0.99 210.69 19.25 36.50 83.78
ng-g

ILCRs A sz a. 2.03x1075 7.10x107°  7.05x107°  2.77x1075  7.65x1076  6.55x1077  6.13x107°  9.89x107® 2.69x1076  2.31x107
ILCRs 8N gy 1.84x1075  1.08x1075  2.08x107%  3.15x107° 1.00x1075  8.08x10™7 1.70x107° 1.58x1075 2.99x1075 1.72x1073
ILCRs BN ppg 8.24x107° 4.86x10™° 1.47x1077 1.41x107% 4.50x10™° 3.62x107'0 7.75x107% 7.08x10™° 1.34x107®  3.08x107®
SILCRs 3.87x107°  1.79x107°  9.14x1075  5.92x107° 1.77x10™°  1.46x107¢ 7.84x107° 2.57x10™> 3.26x10™>  4.03x107°
ILCRs L sorzen 1.04x107° 6.15x107°  6.86x107°  1.79x107°  5.70x107° 4.59x1077 5.81x1075 8.96x1076 1.70x1076  1.98x107°
ILCRs JLH i 1.30x1075 7.66x1076 2.02x107°  2.23x1075  7.10x1076  5.72x1077 1.22x107° 1.12x1075  2.12x1075 1.28x107°
ILCRs JLF g 2.59x107°  1.53x107°  4.62x107%  4.43x107° 1.41x10™° 1.14x107% 2.43x107% 2.22x10™° 4.21x10™°  9.67x107°
Y ILCRs 2.34x107°  1.38x107°  8.88x107>  4.02x107° 1.28x10™> 1.03x107® 7.03x107> 2.02x10™> 2.29x10™>  3.26x107°

WF5E DX IE L P 52 5% T L3 PAHs Pt KU, T8 2 N BULEE AR T 1070, JLT- ASAETE KUK 5 T
I R R DA K 48 TR AR 2 T 11 PAHs XU AT 107°—107* 2 [8], 77 7E — 5 W 7E KU
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I, LS R G T 3 Fads 45 2 5 S0 AU /I 22 Sk 28 TR > B K42 fish > WP 7 B B AR Y 2, AR
AFF 5 b X R LB 2 58 T 58 b PAHs 208 XU ( X 1LCRs ) 43914 1.46x107°—9.14x 107 1 1.03 x
107°—8.88x 107", AR JLEEId i 3 Ak 45 2 55 BUE KR (AR 3.26%107°) B AT A (FI{EN 4.03%
107) fHJE, 2 B E]LEE AR BHEPT AR T BN %078 b DX )L A 75 7 f B AU A 25 2400 L4, #E
P3 Fl P7 5, R LEE @ o 3 Frids 42 2 5 3500 URS 347 o T LAt 5O AR Sl 2 28 11 40 AR B TR 322 s
T S 5 RV 0 e T 2 32 B0 RURS: (107° ), Xk A TR At BREAG) B TEE A UM , 7 5 e v A

3 %518 ( Conclusion)

(1) S 2kt IX + R Y PAHs & 58 16.60—1854.21 ng-g™' , BI{H N 411.67 ng-g™' ;7 FhEUE
PRZ AT S PAHs 5N 4.17—1169.98 ng-g ™', ¥ 251.93 ng-g ' A S A7 PAHs 544K F 2
SRR b 7E i R AR X I 15 e A AT X Ot 3, UL IR & S04 X RS F 2 5 I 5
TE—EFEE LA e PAHSs V5 Y= A 30 K RE .

(2) WS HILIX 135 Nap \Acy \Ace FiT Flu PUFRERAR S i385 o 521G, W] AE 5 fIR3R PAHs B8 5 T [ i
TR 5. 11k PAHs 3RS R TR A, DL 4 3015 3R 003414y, Il 3= 2R IR ik A
BRBEUR TRIBSF , R TR AR T 5 R 50 5 A ) R A ROG g, T 78 45 A RAE 1 3 & /D 2 R ) H B ER
PAHs, A] DAEWTiZ L X AAAE— 8 AT TR Y PAHSs i A

(3) RITHFRAE LA HE 7~ 3K & 5S4 X 1= 48 PAHSs HEROR , 45 5 W 7n EZEOR MR B IR AL IR &
15 Y% 5 ORAE BT A A ST T SR T B A B DA DG, A o BT 4 SR R i Hh X
PAHs 2 TR B RSN 42 R SHE I LA SRS #1465 A5 0 ARl SR e HE e, 1] Bsf A 50 234 T 55
SRR LA A I 25 R — S AT AL R R rh IR S A DX Tl Al A2 K A 17 45 45 b X SUFH .28
R, N TGS W TG, 7= K PAHs i AR 208 A 52 1 A 5 RN PR BT B LR e R 2 2 —.

(4)IZIR S 348 XXTF AL B 1L PP i T 49 PAHs JLF-ANSAEAE AR ; 1738 4o Bz J5k 42 fih 22
L RABRR TR T 13 PAHs F706 — @ W AE XU A1, L3 i 3 Fh e 42 5 52 250 UG AR T A
IEH LB S RGE ST 3 Pk 52 8 10 S0 KU/ INITUT S 28 15155 A > Bz JTR2 i > P
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