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Abstract; In order to analyze the pollution status and potential risk of polycyclic aromatic hydrocarbons (PAHs) in
the central separate belt of expressways, 11 soil samples were collected from 3 expressways in Henan Province, and
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the amounts of 16 PAHs were determined. In addition, the pollution characteristics and ecological risk of PAHs
were also evaluated. The results showed that the total PAHs content in the central separate belt of expressways soils
ranged from 5 25333 to 65 072 wg-kg™', with a mean value of 19 873.1 wg-kg™'. Among them, low and high-
ring PAHs accounted for 42.46% and 57.54% , respectively. In addition, sampling sites 2 and 7 were more polluted
by PAHs than the other 9 sampling sites. The ecological risk assessment results indicated that the soils in the central
separate belt of expressways are polluted by PAHs, with 72.72% of the polluted soils posing medium or higher ec-
ological risks. The health risk assessment showed that the soil posed a greater risk of carcinogenicity to both chil-
dren and adults, and the main exposure routes were skin contact and ingestion. The characteristics of PAHs compo-
nent combined with the source analysis showed that low-ring PAHs are mainly from diesel engine combustion of
heavy vehicles, and high-ring PAHs are from gasoline engine combustion of small cars. The correlation analysis in-
dicated that the PAHs, especially high-ring PAHs, were significantly positively correlated with soil organic matter
and negatively correlated with cation exchange capacity, total nitrogen, and pH.

Keywords: polycyclic aromatic hydrocarbons; expressway; central separate belt; risk assessment; source analysis

% ¥ 55 & (polycyclic aromatic hydrocarbons,
PAHs) & — R Z W ATEA LIS B, i 2
52 LA BRI T2 A R RS AR
FEY ARG AR, AR iy
2o ARV FE B T A6 32 G TE . S IR BT AR 3P )
(United States Environmental Protection Agency, US
EPA)E 16 Filt PAHSs #fi i 4 fIt Se #1915 Je ™| 1
1E 1961 A 2= E T UG X 13 PAHs BEATHFFER .

BEA S T A E AR A0 DRGHUR B, H i e A 11 1 B
SR A S RGBT LR U, (A PR T G
AR W O A PR R, T R A A % L
CL 2252 %) PAHSs f975 e (H 2 5C T 9 48 oy T
e sy B 3 PAHs IIFRJL PR 2, &
O FEPREERR , i WU 5 RO 5 A R
P b AR RS G 1 IS R A I TS A 1 HE A
TS Y i SR R B 3 B AN B A B
Hh g 3 Bl A 9 00 ) e A AR P I H B 22, AT
SO A AR AR RO RSCR . AN VR ARl R
AR A BT IRAT B el A BT R AR B A R
A, ZE AR 15 G Wy m] 8 2 A FOR % T A
TAF AR A SR I L e g e e P i AR
VEWH RS =AM BAT B0 RO R e e A 2 PR 05
AU

H HH FH Y PAHs XU PEH 5 A NS 255
15 YR BOL N T 2L 11 (SQGs) . AR, A% 45
A 75 BT Y W RIACE o T om 4 = k. PAHS
POEZS i il A I P2 N SO
T5 YRR PR AL (CST F640), SQGs [ BUSMEFAIL, %
T ASSCEE ] CST 48 800 + 4 PAHS #E 47 2E 8 X

BT

A SCLATT R N 3 Sk i 1L B rh e Bty + 38
RWFFERT G I T 11 AR 3D 16 ' PAHS
S i, A0 AT TSR AR LD PAHSs 1975 YL RRAE ; 3
i T PAHs F9AE RS s BR-F T 75 4« 38 PAHSs (1)
IR AIZAIFFE DX PN S B | s G
FL B SR R R PR AL S5 R Rl B IR Al
IR PR LR 2= AR

1 ##l57 % (Materials and methods)
1.1 W5 XA

VEHUA R N 3 4% e il A B, B RE AEE ) Y
G55 )R, ARV AE M Y S28 K R (G351 fif
5 LS BO) FI S5 K/ R (G516 R (i i
Br), 3K 3 ARl I AE B I U RN b b
P 2R E— R AR NS i i A B
PAHSs (W15 QG ML, RAERFEY 2021 4E7 H 16 H,
WPERBEPLIEEL T 11 Abrp de sy BRais £ 4058 11 4>
SR R ) R R B AT JT ] GPS e sk 4 B,
mE 1 FoR,
1.2 FEECRE

KT AIRAERI0 ~20 cm 1y g4 By
RKETE A ABRERTE, REMTEEMZ AR
TG, BREDER | 3 58 A Sl ) ik R S5 244, 4 3
112,025 F0.15 mm i 5 TAE OB 4 C%
BHRAER
1.3 serp A

145 pH SR HLA R ™, b a R H 5k
VEPEER BiE I ™) SO SR FH ik iR S i $-H
BRHTATOGEEE | SRR T SR i A s A
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Fig. 1 Schematic diagram of sampling points in central separate belt of expressway

HLJFi (soil organic matter, SOM )% FH B 4% R0 - i FR V%
WAL EEI 2" BHES 132 i 2 (cation exchange ca-
pacity, CEC)R ] = S AN & A 8 1= #2436 6 B i
M E" | B (total nitrogen, TN)R PG
1.4 Ff5h PAHS 58 &% 5 il

AWK M T US EPA IS #1916 F
PAHs, 73| /& %5(Nap) . J& i (Acy) . 75 (Flu) . J& (Ace) |
3E(Phe) . (Ant) . J¢ B (Fla) . £ (Pyr) . Hi(Chr) . % 3 [a]
H(BaA) A I [b]7¢ B (BbF) 2K I [k]9¢ B (BKF) . 4 3
[a]E€ (BaP), — 7% Jf [a,h] B (DahA), %% Jf: [ghi] JE
(BghiP)FIIEi 75 [1,2,3-cd]iE (IedP), A 5% F 2 (3
FIPIER | 1F BRI 2 G2 R ik el W S8 F R R
KA AR A BRA H]

FREC 10 g #F & F i 38 AR %5 LY. HPFEO6 ()&
1B RHE R B A BRA ] b ED A i A
WEFEC L = 1, V: VRRS R, 75 100 C

FHEE 10 min, & F 5 & B A PATHR 4{ MPE
(E I ERHER R A BR A, P E) T 45 % 1 mL
PR, 8K J5 o FH Ak R % (&1 AH A5 BN (Thermo  Fisher
Scientific, USA)#Ef T LIE FH AR E 1 mL, K
FHECA (354 Inertsil™ ODS-3 (5 um, 4.6 mmx250
mm) (& FEA A B D) A BR 2N ) Y RO 8
% LC-100(BL a5 284 Mzl 2% LC-P100Plus, b1 {h =
PR A R A, i ED TR, wsh AR &
JiE 7K, SR EER UG, R 1.0 mL-min™", FEIE A
35 C AR 2 10 w58 AP &5 M e i 1< oy
220 ~290 nm.,
1.5 KB
1.5.1 BRI

S PTA R A B e A Bl 3P Y PAHs 2
o NN R A WA, A B9 2R FH CST 38 B06F
A H AT AE SR PR, BT IE AT AT, 3R
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BT RO X ] AH (effects range-low, ERL)Al
ROV X 1] H{H (effects range-medium, ERM), ERL #
ERM i1 T ¥4~ PAH XA YR 0] 68 7= £ AN R 5%
W), LA K S PAHs 7= A= ) R AR EE M, Y PAHSs %
HAKT ERL B, AR /D & AN B AE RN ; 1% &
T ERM B fCRELH KAERNRAERYN; Y& &
HEH Z I B & RN RSN, CSI
A AR T .

1
> 2

CSI=E W)+ ] (1)
i1 ERL, ERM;

A WS 15 Y RIALEE ; ERL, A1 ERM, 43
BRSNS YR ERL {E AT ERM i ; C, J&15 4%
Yot (g - keg™'); CSI 46 501 73 Hbr 2 % Peng
ZEUSTIBTSE . A 35 4359 1 (Principal Component
Analysis, PCA)/X ¥ 737 (Factor Analysis, FA)#Y 453
PATERT Y0 W, %0715 R B M g R R 1X
SYLYIRRIR . R, W, o] DR g —A~ AR b
KR T CSLHr, esh 7215 W, B, %A
HRE ARG YA TR AT

. (BRI <A .

S (R 1 5 )
1.5.2  fdRFEXK PN
16 NJS T 5% T3R5 PAHSs 75 Y I 10 B 5¢ o, A
S S8 A XUBS: 89 45t 555 (ILCR) K 34 PAHEs
o AL B8 AN [ SR R i R R IR W A
i P ) s PR B R RRG  HEHSE AR

3
CSXCSF 5, X /%xIR%xEFxED

ILCR(, = 3
i BWXATx10° @)
ILCR g 1 =
*IBW
CSXCSF gy 4 X 0 XILCR 3 x XEFXED
4
BWXATXPEF @)
ILCR sy =
*BW
CSxCSFEZﬂM!{ﬁEﬁX WXSAXAFXABSXEFXED
6 é)
BWXATx10
CS= Y (PAHs,xTEF)) 6)

CR= ¥ (ILCR 4 4 *ILCR g 1 FILCR ) (7)
A . CS B RAE S - s K PAHs £ T BaP 1Y &1
Y5 Bk PAHs Z Fll(mg-kg™); TEF JE (K
PAHs #H24F BaP 1) 75 4 R % ; CSF & 20 R R K
T, CSF e \CSF g s F1 CSF e 73914 7.3 .3.85

25 kg-d-mg™" ; CR ZFEE | WL IR A 1 ok 2 ik
X3 FRARBR IR , CR A9 B0 XU 25 4 k)
SINRAE R < A7 AE U 78 W] 45 52 B9 & 4 TRl (CR <
107°), 7776 A AT 5 52 ) ¥ 70 KU (10 <CR<107%),,
FAAEB R B TEAE R (CR>107) 24 30 HAt 3 K
S BUES 2 m A EsE ",
1.6 #dnabr

- HERAE A AE AreGIS 10.7 A4 43 4,
IRPESETHTE Excel 2016 H158 i, F 85350 BT 7E SPSS
25 BT M SE I, A SEHE ST FE R 1B 4.1.2
1)« corrplot” £ H 5¢ WP, 42 Rl #E Origin 2019b Al
RIET 412 52,

2 #R 549418 (Results and discussion)
2.1 TIEREPE T M PAHS V5 4% 4L

KA 5 358 pH (B 21 7.99 ~8.49, Frh iy
VG 2.08 ~ 13.87 g kg ', W ALBE Uk B W 1y
0.04 ~0.48 mg kg™, B ALHF U JE L 10.44 ~
4362 mg-kg™',SOM ¥ VLA 15.17 ~39.80 mg-
kg™, TN WG 1.13 ~733 mg-kg™',CEC ¥ &
JEE K 7.14 ~1627 cmol -kg™' . RAE &S LI & A
L& PAHs. ik ¥ PAHs (L-PAHs). & ¥ PAHs (H-
PAHs)LA K 7 FhEUE 1 PAHs(7carPAHSs) 4 7 4N 36
1 iR,

H:rf L-PAHs 45 2 3 i1 3 3f PAHs, H-PAHs
fU4% 4 ~ 6 35 PAHs, 7carPAHs 43% Chr BaA BbF
BKF ,BaP . DahA il IcdP, 3 1 A%, B 5% X 4 1
% Nap Phe Fl DahA £ %5 100% &b, 4% 13 Ff
PAHs P03 /K th . 48 PAHSs Sk B2 Ry
525333 ~65 072 pg-kg™', FHHE K 19 873.1 pg-
kg™ SR RECH 1.07, )8 ToRAR 5, RZ & H A
%+ b PAHs Z \oH R R K™, Hk PAHs
S i A e 2 Nap, WREEE R 2 785 ~ 12 696 pg
kg™ I N 4 24244 ug-kg; HY K DahA(GF
YE M1 31876 pg-kg ™) Pyr(F-XI{E N 944 34 pg-
kg™ )1 BbFCEHI{E 4 81921 pg-kg™), L-PAHs [
W SETLRE N 3 952.67 ~26 182 pg-kg™', F¥IMEH N
8437.86 wg-kg™', i & PAHs [¥) 42.46% , H-PAHs
I EETEEI A 1 300.67 ~46 010 pg-kg ™', FIIME N
11 435.24 pg-kg™', 5 A PAHs & & ) 57.54% .
7carPAHs BY G K VL 1 260.67 ~36 130 pg -
kg™, FHME N 8 207.52 wg-kg ™', i PAHs i
41.30% , Hoi Bu M 5k 19 BaP Wk 4 ND ~
9560 pwg kg™, FHE N 739.55 pg-kg' .
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e HRIRE 2018 AFE R B S H AR 54
BINEEERIR A B AR (1) T AFEPRBE ot - 1 FH b - 3¢
5 G U 45 b5 1 (1XF7)) (GB 36600—2018), A< fif
FERAE S, BaP i KAH B 45 [ R 28 2%
FH HiRU: B (B (1 500 pg-kg™), HRAE Maliszews-
ka-Kordybach™ 4% 1 f) PAHs 754 4 %1 73554 . &
T54(<200 ng-kg™") 5515200 ~600 pg-kg™).i5
(600 ~1 000 pg-kg " )FIHEI5H(>1 000 wg-kg™),
AT FPBURE 5 L SR S PAHSs i 48 T 5 e
G, mEA K IR RS HE R A B
1552 1) PAHSs 23 DL &G | B A 42 3 10 T 3
2 BIRORE K AR B - e A R T A B
NGE Yt E ™ JE Chen P R IH , 75 MO
N BT SR AR N PAHSs e B I 5 A 18 i L PR
A S Y R S AR S A BURE s 07 T s A
B gL bRaly  BEACHUEA B 1 m, L, AR SCHY

R R TR 2 O B 1Y 22 JE % - 4% rh PAHSs
AR EE  n . BT 23 B% 55 149 16 Fh PAHs Sk i
9553 ~17 800 pg-kg™ B & KT A Bg 55 1
H1 16 i PAHs BRE N 331 ~15 799 pg-kg™' P 1l
HIT AT 3 16 F PAHs BVK N 197.65
~5544.10 ug kg,
2.2 PAHs ZHi{4H1E

t & 2(a) Al A1, 16 Fh PAHs H Nap 7> & H i
5,4 2093% , H: ¥k J& Pyr BaP Chr 11 DahA , F 4>
TTEAE7.13% ~7.79% Z 8], Nap FZRIE TibA
IR A ke AT A i A 7808 I ER T
CA BB R, S pLHRC B AR Nap
BRI, PR, AHIF 9 o 15 2 d5 5 Y Nap 1] fiE
FERI TR B AR I R I 4 KA G 42 55
RIZEAEA TRt R v S0 i AN 58 R e, Bl S 42 KR
DR AL B3 v e o BEa 14

R1 BEABRPRIBHELIEZATIE(PAH) S8

Table 1 Content of polycyclic aromatic hydrocarbons (PAHs) in central separate belt of expressway
Fhtpg-ke™)
PAHS Fi PAHs 4i’5 R Content/(pg-kg™") TRAB% K%
PAHS type PAHs Rings TEF N Y il Coefficient Detectable
abbreviaton Standard of variation/% rate/%
Max Min Average deviation
%% Naphthalene Nap 2 0001 12696 2785 424244 175973 4148 100
J&Hi5 Acenaphthylene Acy 30001 1360 ND 362.14 294.93 8144 76
% Fluorene Flu 30001 2860 ND 809.34 765.02 94.52 72
J& Acenaphthene Ace 30001 5580 ND 34841 107897 309.68 66
3E Phenanthrene Phe 30001 6280 52 642.72 1139.74 17733 100
¥ Anthracene Ant 3 001 8600 ND 426 .84 164728 385.92 66
9¢ 14 Fluoranthene Fla 4 0001 1980 ND 621.86 587.80 94.52 72
i Pyrene Pyr 4 0001 9760 ND 944 34 179895 190.50 72
Jifi Chrysene Chr 4 001 8660 ND 747.52 178123 238.29 66
K I [a] B Benz[a]anthracene BaA 4 0.1 5 680 ND 538.86 1 062.82 19723 66
2K [b]7%  Benzo[b]fluoranthene BbF 5 0.1 2310 ND 81921 669.65 81.74 86
#:3F[k]2¢ B Benzo[k]fluoranthene BKF 5 01 7230 ND 66145 1 575.09 238.13 83
JEIH:[a]tE Benzo[a]pyrene BaP 5 1 9560 ND 739.55 191430 258.85 90
2 FF[a,h]B Dibenz[a,hJanthracene  DahA 5 1 2730 372 131876 64034 48.56 100
I [ghi]dE Benzo[ghi]perylene BghiP 6 001 5800 ND 469 48 1 166.67 248.50 86
Bi#[1,2,3-cd]tE Indeno[1,2,3-cd]pyrene  IcdP 6 0.1 3 960 ND 296.31 81030 273 46 76
2 PAHs 65072 525333 198731 2132971 1.07
L-PAHs 2~3 26182 395267 843786 644092 0.76
H-PAHs 4~6 46010 130067 1143524 1557675 136
7carPAHs 36130 126067 820752 1141035 139

1 ND F/RAH H ; TEF &R BLR PAHs AH24F BaP 19314 R 4L,

Note: ND means no detection; TEF means the toxicity coefficient of monomeric PAHs equivalent to BaP.
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4% PAHs J5 B 45028, A58 th 45 25 PAHSs
B TRk R AN [ (B 2 (b)): 5 3 PAHs(26.01%)>4 ¥
PAHs(23.57%)>3 ¥ PAHs(21.53%)>2 ¥f PAHs(20.
93%)>6 ¥ PAHs(7.96% ).

Seyh 22 R UM & L-PAHs B9 IR HER 1)
F %% PAHs i Nap .Flu ,Acy .Phe F1 Ant, [H )t AR 3C
L-PAHs FZf [ SR 4B, il il 4 R A
H H-PAHSs (576 8 Ee 9, 20 Nielsen® " Xt P332 f 4
AR T FRUL 2 BRI PAHSs FOBFSE 268, Chr \BaA |
BbF il BKF 2 IR B 1 32 B35 75 ) ; Kong 257
P E L T 5 AN BRI TT Y PAHS AT 9E K
B, 4 FFHY PAHs(Pyr . BaA il Chr) == 8 J5 T 1%
be,5 ¥l 6 X PAHs (BaP, BbF ., IcdP, DahA Al
BghiP) EEORIE TR E RS, tah, B # 4 A
FEE R BB a 7t 25 B H-PAHS™,
2.3 PAHs %5 [A] 43 A 4 1E

MCRAFE S PAHS 25 [B] 3 AT FFIEK 2 5 F1 7 5
SKHE 8L PAHs 75 Y U R ™ H 0 HoAth 9 S SRAE A
PAHs 75 YK 43I (F 3(a)), Zoad M AT A S S
LR, 2 SRS FEEL WA,
HAN BB A /N2 A3 LA K R A o i 25 A
FIG S8 AT B () 7 T 57 5 SRR ST FE R GSS
T v i B o i R S W RIS T N RS B
SO B T AH LR, HoAth 9 N SRAE A
P N IR 2D 0 A B0, T DA 36 B AR 1Y
PAHs V5 /K-, SR RAE S PAHSs H9FREL N E (K]
3N ,2 F M 7 5 RH LM L-PAHs & AL T
H-PAHs 4 [t, JEHJE 2 7Y Nap, X R H 2 51 7
SRR SRR BTN TG S0 AT R A A /N R 4L A
TRIMBRBE T 252 i Al 9 AR FE S AY L-PAHSs 4
FLF- 44 8 F H-PAHs (5 H, X o] B 5 i A 1%
(% SNl KNP/ 7 D L
2.4 KESIFT
2.4.1  HEEREIEN

FIIH] SPSS 25.0 B A4 1% e 2\ [ v e S ety
+- 45 16 Fl PAHs #5470 AT, $EBURAE (A >1
1 F LR, 5B — F B AR TR #2 I 2)
TS PSP AL R, W36 2 IR

()T 3% 13 CSI BN 0.77
~56.52, FRHR4E CSI BRI 5 FTT1,9.09% 1Y R A 5
TR TR B RXUS:, 18.18% ML 5 11 8 T
LA, 18.18% MY SR FE i + 1 & T 45 KL
W5 ,27.27% BYRAFE i 88 T i A KR, 27.27% 1Y)

SRAFE 3R TR KRS . SRl L AR S R A
S HA W R A SR, B 72.72% W RAE S
88 TR AR LA AR, HRURS: 20k A 3
{E%5 %5 i) H-PAHs, {1 Chr(0.95).BghiP(0.93)IcdP
(0.93)F1 BaP(0.92) Ay BTHK (35 2), % T I, RAE X 5
PR B g s BT R ] BB AEAE PAHS 15 L A=
SRS, A7 A SR BORE DA il R AR 7 G g A A AU
Sk I (R U £ I R B
2.4.2  fEFEXEITEN

i IREG3) ~ () I AT 2 5 A B e oy By
+ 3 PAHs XF JL#E AL 20 3 FhR [ R R e 15
#fY ILCRs M CR {H(F£ 3), M3 3 ol %0, %F )L #
AR UL, 3 Fl % 8 14 42 19 L XU CR A 1438 >
107 FEAEBCR AR, b 38 5 P 2 R A ) 5008
US4 1077 ~ 107 B it S I T oA 2 Fhik AR 4 ~
6 MNELEE R, PRI, BB R R 2 i AR BF 5T X3
PAHSs X} A A A BERZ A (1) 32 B2 fR A%, PRI A 1]
ZWEATE, X e T4 - & 2= KA Y PAHSs
P B S LA ST A A — 2

LB 300 Ao 50 1 R 42 ik 110 7 s A28 00 G
FHZEARK, WX 2 Mk s i 7 JLEBUE
XU Ak, JLEE 38 3 5 IR A2 19 ILCR {H LY K
NH R 32 i T ILE S O -F215 3h H s 3 N 3
SRR A B N Y PAHs & RELE £ A
BT ILER UL, N GE T Bz R4 Al i) ILCR i W 55
FILE = TR R R il B LR, H
S R AT PR X T T 5, 48 5 R 2 fik
T A A B0 AR L L R
2.5 SRIESHT

PAHs 3K 4 M7 BE 5 A ZUF#AIK PAHSs V5 Qe 4E 35
RS , PR 227 9 4% WA AR AIF LU (B 1 78 PAHS DR VR %58
hEA HEEAERTT RIEZ T, S Ant/(Ant+
Phe)>0.1 B, i K #ABE IR, 24 9% U (E <0.1 B, 3%
BA LA i A5 A E ; Fla/(Fla+Pyr)<0.4 3278 b A i
AT LT 04 ~0.5 Z 10678 R A IR BE (R 2
WASACAREE RZEREIM) IR, >0.5 WK R AEY
JoT RIS P BRI

) Fla/(Fla+Pyr) A i 42§, Ant/(Ant+Phe) A A
AEbREz I PAHS S JEA I E AN & 4 FrR . SRAE S
i1, Fla/(Fla+Pyr){E7E 0 ~0.5298 i), H:1 68.97%
K BIABETR (37.93% K H A T BAFEUR , 31.04% K H
IR B A ) 5 R B ) 5 Ant/(Ant + Phe) {H 7E 0 ~
0.6505 ZJal, Horh 72.41% 3K H A AR, H I,
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SRS PAHs 3 EORIE T A i A R e,
B A7 TR ST X+ 3% PAHSs Y B R IR, I
L =30 /N 7 Qe SN N R e S By 1 B B o = N R

(@) [ INap [__Chr
4.63% 477 Bl Acy BBaA
7.48% 6.51% [ JFlu [ IBbF
7.79% 7.67% [ JAce [MBKF
[phe [ |BaP
3.67% 7.13% [ ]Ant [EDahA
L_JFla [ JledpP
5.33% B ryr [T1BghiP
529 3.18%
o 478%

3.88%
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x2 EHSHH
Table 2  Principal component analysis
Nap Acy Flu Ace Phe Ant Fla Pyr  Chr BaA BbF BkF BaP DahA BghiP IcdP
AT
. 004 067 074 085 082 083 068 082 095 085 062 091 092 045 093 093
Loading score
FHIE(E
, 982 -V - - - - - - - - - - - - - -
Eigenvalue
HE
_—— 000 006 006 007 007 007 006 007 008 007 005 008 008 004 008 0.08
eight

TE 1) =7 FoR 3O B A K

Note: 1) “=" indicates that there is no relevant data in the test.
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Table 3 Carcinogenic risk of three exposure pathways in children and adults
JL# LN
Children Adult
ILCRy 4 ILCRuypgmgn ILCR g R ILCRy 4 ILCRupmn ILCR g R
ILCRgestion ILCR phaation ILCR germat ILCRpgestion ILCR yhatation ILCR germat

KA Maximum 02184 423419E-06 02722 0.4906 0.1705 132232E-05 03029 04734
/ME Mininum 00120 2.33087E-07 00145 0.0270 0.0093 727923E-07 00167 0.0261
F-3{H Average 0.0060 1.16122E-07 0.0074 00135 0.0047 3.62646E-07 0.0083 0.0130

T ILCR 78 2 H e KR 1 1 AR | CR K7 I KUK

Note: ILCR stands for incremental lifetime cancer risk, and CR stands for carcinogenic risk.
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Fig. 4 Characteristic ratio of soil PAHs in central

separate belt of expressway
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ERARRH — N EZER L IEEEH 5 T i
1 CEC, TN & &, TR M & 3N b I + A
+ i LK U HAR AR RE 1 2%, Bl TS
Ju¥) PAHs AW A, TIESSH BN CEC | TN %
AL, BU# CEC . TN 55 PAHs 5 i & T A 6,

AHIEGE T I A5 1 4% 4 4 PR Ak M B ES bR S H-
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5), F A e Ab I SO R A B AR A HE B R Y H-
PAHSs Y52 1 B K, X J& B T H-PAHSs 1) 3 [E-7K 43
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W ER T i, S50 H-PAHs 22 KU R T 5
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Nap 15 5 Pl A5 ) 45 350 1 5 B0 P T 48 Ar 24 T
M BB SR R AP R W Nap £ KA
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Fig. 5 Correlation analysis of PAHs contents and physicochemical properties of soil in central separate belt of expressway

Note: The color changes from blue to red, which indicates that the correlation coefficient changes from negative to positive,

and the darker the color, the higher the significance; * means P<0.05, * * means P<0.01.
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