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B4, 5 6 ) A KA, KIRQ2 Fo 3 3R RAK. FIREREARL ST WA AN R B EIEHE
HKRBIFAEN R, A5 o mEMBERAFREAHSRR L 2K, WA ERFTERALEST 2574
5B AAEABFR AR, B Tk X 13 PAHs R # A T P#HKE. REMERLELRFZRE
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FHEdFbRIC, FeiCREI R HRASZIESE. KR
SELFH AR vty [] S0 55

1 EAORFERD R

12 #HHmz#®
FREUZE I B E Y TR 5 g, DN 24
TG K BRI 81T i AL IRARAE N, [EIEFT N
WEMRERI Nt (NaP-dg . Ace-djo. Phe-djo. Chry-d;,
Fl Per-d,», | Dr. Ehrenstorfer 23 )), 25K ASE
EBCE R 120 mL Py EA S H B TR S ) (14
UL 1:1), FERRIMARE T LITE) 4 B! s
LR 200, SER Y PAHs B AHUEE

TEHE 7% JE AT IE bE s R B, 5 SRRk
AR RER A AR AR R 2: )&
B AR, 43 15 mL IECbE. 70 mL
B BEANE CRERTR AT RIRR LA 3:7)ikiE
MR FAFIZH 5. BREN A 5 BRI ERE
| mL FEA T8 4T, BRI 52 WIGHR 1],
1.3 RERIEFREHEH

16 FhEfk PAH B IIARZS 9 S50 L 2R 7R
79.6%~105.7%2.18]; 5 PO ARARIHED it el 2253 5]
43 NaP-ds 75 81.1%~94.9%2 6], Ace-dio7E 79.7%~
95.6%2148), Phe-dyoTE 74.7%~94.9%2 [8), Chry-d,
1E 77.6%~106.1%2218], Per-dj» 7E 80.2%~101.7%2.
[B); “PATRERAE O PRI 2R T 10%; JridtanimipR
41 0.06~0.11ng g™

2 #HR5IE

PAHs 444
AEIZETT R PAH i B 0 B FE LR 1. NZR

2.1

%1 FESHEAE PAHTE)RES BUST ngg’

PAHS HR EES *E A%
w/ME ORE CTPIE R/ME RKE CFIE B/ME BARE CPHE s/ME BRE CTFHE
Na 1.7 79.0 17.2 0.2 144.3 32.4 6.7 251.0 53.1 0.1 1368.0 119.6
Acy 52 519.3 437 2.0 202.6 334 6.2 186.7 46.4 0.1 187.4 51.3
Ace 1.3 86.8 21.5 0.0 68.2 12.1 4.0 73.6 16.0 4.3 93.7 22.4
Fluo 6.9 129.9 36.8 0.7 175.8 35.6 52 267.1 48.4 9.9 164.6 44.6
Phe 56.2 915.6 295.7 11.1 1073.0 198.6 156 12423 282.6 48.2 16203 304.6
An 13.1 250.1 68.8 5.8 178.5 38.0 1.4 357.0 61.2 7.7 4133 71.9
Fl 176.7 2659.6 681.6 235 45277 5724 945 41583 730.2 58.0 3732.0 781.8
Pyr 189.2 21734 5855 19.5 23378 4195 623 2304.6 526.2 40.2 34504 658.0
B[a]A 76.8 1457.6 2904 26.8 1480.0 228.5 422 17675 295.1 23.1 3408.0 3482
Chry 102.0 1214.7 308.2 7.6 1341.7 227.7 67.5 1763.6 303.7 30.6 2819.1 368.7
B[b+k]F 108.0 986.0 301.5 344 16024 258.8 59.7 21649 333.8 36.4 35239 3779
B[a]P 89.4 1737.6 336.6 295 15744 251.6 333 24525 315.1 28.8 46670 391.7
InP 83.0 556.8 199.3 18.3 616.5 129.8 247 13726 184.7 19.0 831.8 1563
D[ah]A 21.9 287.4 74.4 9.8 277.7 59.4 11.9 1098.6 102.8 8.5 417.7 68.0
B[ghi]P 93.2 770.2 243.6 13.2 694.6 141.3 294 14044 207.2 253 1152.0 206.7
T-PAHs 1212.8 12264.53504.8 202.5 162952 2639.1 464.6 20864.5 3506.5 349.5 27849.2 3971.7
2(2+3)ﬂ: 102.9 1359.8 483.8 19.8 1842.5 350.1 39.1 2377.6 507.6 70.2 38473 6144
>4 621.7 72372 1865.6 774 96872 1448.1 2665 9993918553 161.1 134094 2 156.6
2(5+6)ﬂ: 447.5 3831.7 11554 1053 47655 8409 159.0 8492911435 118.0 10592.4 1200.6
> 7car PAHs 546.1 57423 15104 1265 6892.7 11558 2393 10619.6 15352 1555 15667.6 1710.7
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W, BERESHTUETE 1212.8~12264.5ng ¢
ZI8), EHEH 3504.8ng-g!. BEETEHIAE 202.5~
162952 ng-g”" Z I8, F¥HE N 2639.1ng-g”'. FkZ
0 Hl 7 464.6~20864.5ng'g’ Z 18], FEHH K
3506.5ng'g". AZUHTE 349.5~27849.2ng-g' 2
b, FIMEH 3971.7ngg”. RHHLAEZEY, A
H 213 T-PAHs i B 8 B AT E>
BE>H RN 7 FBUEZ I I5E (Y TcarPAH)
BB B0 A 2R AR /D, PTREH T
IR PAHs PR KI5 Yeskiifae. FkERZ L5
LHFFRIEIME A 730ngg! 7, AR THER 1
15 Yl i 3B B B, TR R R X
22 TolkIX. PAHSs V5 4 HERBIN 5200, SRAE S BE S5
YLIREGIT, TR R MR T SR oL, AR A
FWFST M 5 b HA O IX A T-PAHS Jit 4340k
b, T 43 T-PAHs U408 TBH(326.7
ng-g ) HEER(398.9 ng g™ BIRI(1 060 ng g™
K (1839ng g H!M, H ¥ EG(2 700 ng g )" AH
EARL, BALT K IE(6 440 ng-g™H)PHIEE1L (32 100
ng.g-])[]4]‘
22 REIZR# PAHSs 2845 42

SR, 4 ANZVBRAN IR ST S B,
HAARFERE PAHs o LS AHXH &, 5
PAHs B AR FaE (] 2). Bk, 4 3F PAHs
TEARIZENT ) 5 85 (50.76 %~52.40 % 2 6],
¥k 51.45%), EVHENAKR, KIS RE, 1
BRI, HIK R 5+6 B PAHSs (28.68 %~34.66% .

@kE N0 bEFE N0
0.25 0.75
& .
A - %,
& ¥ N N N
3 0.50/ % 0507 0.50
075 025 0. 0.25
1.00 0 1.00 0
0 025 050 075 1.00 0 025 050 075 1.00
24348 2433
OkE A0 &% W0
0.25 0.75 025/ + \0.75
& . & <.
o . N L) A b
L0350/ N\0s0F Foso/ @ s
075/ " 025 075 0.25
1.00 0 1.00 0
0 025 050 075 1.00 0 025 050 075 1.00
2433 2433

2 EE O EEhREZT PAHs HRGHE

ib), “F¥h 31.58%), ZXFMEFLEMETESR
R, Hh&ZRmiR, MERRE, kA 2+3 3§
PAHs (14.19%~19.85% 18], “F¥1h 16.97%), B
PRI Z SRR ST —3 KR PAHs FELDISAHF
TR, HAEKBIEERE ). KR, &8
PAHs FEWRIH T RAEIZHRIA LT, BATRSS
HEREERLRE S e, SRS G e T RE
IR ET IR RN £ ESRE.
2.3 PAHs 75 34 & R #RAT

An/(An+Phe) . FI/(FI+Pyr)Hll InP/(InP+BghiP)
W RVERIREA TR PAHs AOUREMTTERR S
An/(An+Phe)/NT 0.1 fREATMZSME; KT 0.1 1%
FWHIATEEIREE. FU(FI+Pyr)/NT 0.4 RREA
it KT 0.4 /NF 0.5 FRELMZEMES, KT
0.5 REEYFABR AR TS MREE. InP/(InP+BghiP)
AT 0.2 fRFERMZEMTE, KT 02T 05 KREN
TMZRRE; KT 0.5 FRFEBEFEY T ANTE 2R

4 ANZEYT FI(FI+Pyr)Fl An/(An+Phe) LB ES
R TaAREN, DAL XiEHANFE
ZETE LI HuX 358 PAHSs (BRI R E (K]
3). HpRSkiE, KRS (An/(Ant+Phe) B SR #HR R T
0.1 (FZ: 0.07~0.43; EZ=: 0.04~0.33; FkZ=: 0.11~
0.49; %7Z8: 0.04~0.36), i5%HH PAHs AYSRIFEFLA
SRR HERY); FI/(F1+Pyr) (FZ: 0.48~0.65;
B 7 0.48~0.64; FkZ: 0.38~0.66; 24Z5: 0.36~0.64)
FE RO IEAEAERT 0.4 BOTEREIN, 580 PAHs
B SRIFA A . BRI BT RS HE, He el
HEP I EIAS SE AR ve 2 R B HERR. 25 L, WO
Tk IX A3 PAHSs R ERIETHRERIA YRR,
HUCA ARG

[FFE 4 N2 FU(F1+Pyr)fl InP/(InP+BghiP)
FLAE R KRR TA el N, A s B e,
SaHHAS ] 2 ] L1 X - 358 PAHs B SR IFAH X
farE. B4k, G4 InP/(InP+BghiP) B (EL#T
T 02 1 0.5 ZBI(HEZ: 0.33~0.52; EZ: 0.39~
0.66; FkZ%: 0.37~0.53; %Z&: 0.35~0.55), i
PAHs BRIFFEAA M . SR AT 2R
HIHEBA.
2.4 PAHs A SR &3R4

KA BaP FEME Y EEE TEQpe FNY
PAHs HOHEXES:, 2300
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0.6 i ARG R Tk 0.8 i E{EIW\EE PR ke %R
051 wgem o . . ‘;é

: » 5T | - n n

[u] E/} i - aﬁ 0.6 - a *J(é ] :H
—~04F WHEE ., 2 & "X =
T £ 9 . 2
303 d A4 &
5 B s | =
<02} ; K5 N
] 02 ~
e e s s ., A e
%02 04 _ o 0.8 1.0 O 02 = 04 06 o038

0.4 0.6
FI/(F1+Pyr)

0.4
FI/FI+Pyr)

3 Fl/(FI+Pyr). An/(An+Phe)0 InP/(InP+BghiP)4HiF bt E ¥R

TEQg.p = X (C; x TEF)), (1)
At G i Bl PAHS BT RS TEF, A4S i
PAHs B FEE Y B (3 2).

FZY 16TEQp ST &3 EE =M 2353.92
ngg’, KR 140.58ngg", FHIH 497.99ng-g .
7 FhEUE PAHs (X7CarTEQ.)HY I &AM 4G K
139.07~2337.15ng g, “FIEH 493.17ng-g", K
> 16 TEQgpap FIHLBITEIE 99.0%. EZEY 16TEQp.p It
BOMURE R 2252.54ng g, Ak 48.35ng-g”,

SE°k 378.01 ng g 7 FhEUE PAHS (i 240500
% 48.07~2335.39ng ", “FEIE K 374.92ng-g",
Y 16TEQpp HIHL B 99.2%. FKZEY16TEQpq
BT RER A 4125.32ng-¢”, BRAEH 89.97
ng-g!, FHIH 506.65ng-g. 7 FIEUE PAHSs Ji R4y
BIEHER 89.34~4099.23 ng g, FIIME K 502.26
ng-g’, i Y16TEQus B iE 99.1% . &2
Y16 TEQpp [T B4R E A 5915.55ng ", Hlf
H46.31ng-g", FHH 556.77 ng g 7 RFIEUE PAHSs

%2 1EDPAHs WEHYNEREHH

o W TEQBAP (%) TEQBP(H%) _ TEQBP(HCE)  TEQBaP(£%)
PAHs  TEF N R R
Prif - el " el " el " i i
Na 0001 15 100 0~0.08 0.02  0~0.14 0.03 0.01~0.25 0.05  0~137 0.12
Acy 0001 - - 0~0.52 0.04  0~0.08 0.03 0.01~0.19 0.05  0~0.14 0.05
Ace 0001 - - 0~0.09 0.02  0~0.07 0.01  0~0.07 0.02 0.01~0.09 0.02
Fluo 0001 — —  0.01~0.13 0.04  0~0.18 0.04 0.01~0.27 0.05 0.01~0.16 0.04
Phe  0.001 50 100  0.06~0.92 030 0.01~1.07 0.20 0.02~1.24 0.28 0.06~1.62 0.30
An 001 50 -  0.16~2.50 0.69 0.10~1.79 038 0.10~3.57 0.61 0.22~4.13 0.72
FI 0001 15 -  0.17-2.66 0.68 0.02~4.53 0.57 0.09~4.16 0.73 0.09~3.73 0.78
Pyr  0.001 - 100 0.19-2.17 0.59 0.02~2.34 0.42 0.10~2.30 0.53 0.04~3.45 0.66
BlaJA 0.1 20 100 7.68~14576  29.04 2.68~148.00 22.85 4.22~176.75 29.51 2.31~340.80  34.87
Chry 001 20 -  1.02~12.15 3.08 0.08~13.42 228 0.68~17.64  3.04 0.46~28.19  3.68
Bb+kJF 0.1  — 100 10.80~98.60  30.15 3.44~16024 25.88 7.81~21649 3338 3.64~35239  37.88
BlalP 1 25 100 89.41~1 737.58 336.5529.51~1 574.40 251.56 57.89~2 452.48 315.08 28.84~4 667.04 391.62
mP 0.1 25 —  830-55.68  19.93 2.52~61.65  12.98 2.47~137.26 1847 1.90~83.18  15.74
Dlah]A 1 — 100 21.86~287.38  74.42 9.84~277.68 5937 16.27~1 098.61 102.78 8.48~417.74  68.21
BlghilP 0.1 20 100 0.93~7.70 2.44 0.13~6.95 141 0291404  2.07 025~11.52  2.08
y7CarPAHs 139.07~2 337.15 493.17 48.07~2 235.39 374.92 89.34~4 099.23 502.26 45.63~5 889.34 552.00

S 16TEQpur

140.58~2353.92 497.99 48.33~2 052.54 378.01 89.97~4 125.32 506.65 46.06~5 915.55 556.77
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B BB A BTE R R 45.63~5 889.34ng g™, SEXYMH
H552ng'g”", Y 16TEQp.p KL% 99.1%.

Bk EPY R E SRS RA T, KN
E EE, BACHEZ. Y 7CarTEQpp AEZEYH)
b L ERIR (90 % LA L), FRBHVETH 138 PAHs #
PG E TSR E 7 FhoREosEtE PAHs, F72& BaP
Al Dlah]A. TEMNER IR EbREY TEQp.p
M2 48R 600ng g AW E U AHEGE KK
Tolk X JE 33864 TEQBaP W3kl 3 1% REUHATIE
), HEEEZE 20% . B2 13% . #kZE 23 %A
A28 20 % W RAE S T 24l MASFIRE SR
&, AWZETT S19 FE4U1) TEQBaP fEI A A HE A1
i, EEIFRRIZEE SN TR BT, RER
BARBERE BUZ A s TEQBaP {H#R =, S17 #Exi 4 4
Z17 TEQBaP (B, il iz s M sl
VR HHES AR aE. S25 FESTER S . BB
7= TEQBaP {E#Li; 1 S14 FESAERS | HEMA
ZhgE. WAh, BN S18 KR, EZBM) S27 FE,
FKZEH S16 FESFIAZEN) S26 55 TEQBaP {HHL
. IES 8143 ARG TEQBaP {H AL I RAE 1
D ke ARER AL R R XU X,
HERCE) PAHSs V54 fa i BT A (N 135,
%133 PAHs B9 RARTTHRIE K, XSt it +
HErp PAHSs (E0E XS T 5 [ RTE.

3 g

(1) 1 322 13 rh T-PAHs BT /80 S 31
HAZE(3971.7ngg >k ZE(3506.5ng g )>HF
(3504.8ng'g")>E Z£(2639.1 ng-g ) a3, Bfk
PAH FEL) 4 3F PAHs ~, HIKE 5 3FF 6 2R
PAHs, 2-3 ¥/ PAHs & &2 A, -5 Py Al TOlk X6
bh, W 3% PAHSs &0 EUE T aIi &,

(2) FI/(F1+Pyr)Fl An/(An+Phe) i H ARG 25
LR ERO 3 PAHSs FESR A SRR TR
A RIRGE, OO RIIRGE, AR5 )
RIFEEFAKR, AFEZET FIU(FI+Pyr)Fl InP/(InP+
BghiP) HUABEHUS AR B2, i5EHHT5 G IEAH b 2
R, HFERFE BRI AR 58 R

()T L Tl X T A SRAE 5 3 X A5 e,
AFZEYTY7CarTEQBaP Y 16TEQBaP Hfi| ¥
ik 9%k, RSB ETEAZE, HIChIKEE.

EE, BN E R SHINER IR EbRE,
W 438 TEQBaP &/ EUBbRER I HE S
20% ., B2 13% ., #hZ 23%F4%&Z20%. HHT
VA EAE AR, AR O X 3% PAHs 4275
XU T i — RN IT.
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Enrichment characteristics, traceability and risk assessment of soil PAHs in
Guanhe Estuary Industrial Zone of North Jiangsu Province

CHEN Hongquan', YU Yingpeng]*, CHEN Ming’
( 1.School of Urban and Planning, Yancheng Teachers University, Yancheng 224051, China;
2.Jinling College, Nanjing Normal University, Nanjing 210097, China )

Abstract: To systematically understand the enrichment characteristics, pollution sources and potential health
risks of polycyclic aromatic hydrocarbons (PAHs) in the surface soil of the contaminated sites in Guanhe Estuary
Industrial Zone, the concentration of 16 monomer PAH controlled by the US Environmental Protection Agency
is tested and analyzed. The results suggest that the concentration of T-PAHs demonstrates a trend of winter
(3971.7ng'g") > autumn (3 506.5ng-g") > spring (3 504.8 ng-g") > summer (2 639.1 ng-g™"). The proportion of
(2+3) ring PAHs is found to be the lowest in summer (13%), and the highest in winter (15%), the same in spring
and autumn (14%). The PAH concentration of monomer in different seasons is identified as the highest in the
middle and high rings (4, 5 and 6 rings), and the lowest in the low ring (2 and 3 rings). The characteristics of
coal, biomass and petroleum combustion sources is notable in spring and summer, while petroleum combustion
and automobile exhaust emissions are the main sources in winter, indicating that there are seasonal differences in
the main sources. The concentration of soil PAHs in the Guanhe Industrial Zone stays at the middle level
compared with the results from the domestic research concerned. There are 13% to 23% soil exceeding the safety
threshold in different seasons according to the Canadian Soil Environmental Quality Standards, thus there exist
potential ecological risks.
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