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Pollution Characteristics and Risk Ajsse"ssment of Polycy"élic Arbmatic Hydrocérboﬂ& in

Farmland Soil ‘and Crops in the Suburbs of Urumgi ,
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(1. College of Ecology and Environment,, Xinjiang University, Urumgi 830017, China; 2. Key Laboratory of Oasis Ecology of Education Ministry, Urumgi 830017, China;
3. Xinjiang Jinghe Observation and Research Station of Temperate Desert Ecosystem, Ministry of Education, Urumgi 830017, China; 4. Institute of Quality Standards & Testing
Technology for Agro-Products, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China; 5. Laboratory of Quality and Safety Risk Assessment for Agro-Products
(Urumgi) , Ministry of Agriculture and Rural Affairs, Urumgi 830091, China; 6. College of Geographical and Remote Sensing Science,, Xinjiang University, Urumqi 830017,
China)

Abstract; In order to understand the occurrence of PAHs in soil and crops, the enrichment capacity of different crops for PAHs, and the distribution characteristics of PAHs
in different parts of crops, the crops and soil planted in the farmland around Urumgi were studied as examples. Samples were collected in the farmland gathering area in the
suburb of Urumqi in July 2021. A total of 100 crop samples were collected, including 21 crop species and 45 surface soil samples. The results showed that 16 types of PAHs
were detected in the soil and crops. The total concentration of PAHs in farmland soil ranged from 19.06 to 1 870.86 pg-kg ™", and the average concentration was 127. 40
pg-kg ™" Seven carcinogenic PAHs accounted for 42. 85%-79. 20% of the 16 types of PAHs, among which BaP was the main pollutant in the soil. Through the characteristic
ratio method, it was found that the main sources of PAHs in the soil were hiomass and coal combustion. Total PAHs in crops ranged from 1. 86 pg+kg ™" to 974.05 pg-kg ™",
with an average of 303.30 pg+kg™". Different crops had different enrichment capacities for PAHs. Among the 21 crops sampled, the accumulative content of PAHs in
pumpkin was the highest (431.75 pg-kg™"). In leaf vegetable crops, the content of PAHs in leaves was higher than that in roots and fruits. In fruit and vegetable crops, the
PAH content in fruit was higher than that in the root or leaf. There was a significant correlation between high cyclic PAHs in soil and PAHs in plant leaves. The health risk
assessment of PAHs in crops showed that dietary intake had potential carcinogenic risk and even had high carcinogenic risk in adult male and female groups, which requires
further attention.

Key words: polycyclic aromatic hydrocarbons(PAHs) ; farmland soil; crops; pollution characteristics; risk evaluation
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w(PAHs) B i & F B 5% 7 A i 0 0 3R 8+ 4
(24.49 ~750.04 pg-kg™ ') fHIL AR T K HR
TF TV IX o (5 PAHs) (620 ~4277 pg-kg™') ¥
55 5 BEOR L, ST A1 300 ) PR35 375 e i L g™ e fHL
FEAE H AR b el X B AR A 5 3 16770 PAHSs
1,7 FECE PAHs (BaA ., Chry, BbE, BKF, BaP,
InP Al DahA ) {8 +-HEH R R L), 4 P42, 85%
~79.20%, i F E140: 07 ~1 461. 78 pg-Kg L2 Jil,
TFEIER 8811 pg- lcg_]./ﬁ\:q:' 2.3, 4,56 %
PAHs 43 3l fi To flyPatls 19 0.03%, 12.30%< J
32.41% . 42. 40% 1 11. 27%. EEJHHW Jttbﬂ%:l:
SR AN e, R O T R
i) PAHs 7t 3erh AR Y iE B 5 347 o0, ik 2
DR S A 0 B R AR B PAHs 76 H 3N R 45
R figt , A 40 F o a2 5 1 PAHs BERS 76 138 b £
BT AT R PAHs HAT SR, REAS 76 A WL
FrE R R E R

F1 LIRS PAHs S FHHE

Table 1  Distribution characteristics of PAHs in soil samples

SN i J=¥: SR NES

PAHs =F /z -Jk«{f; ‘ /zﬁf; ! /ng- E: -1 /;il-?f* ! h/tl;oz
Nap % 0.83 11.63 92.64 2.06 £1.57 100. 00

Acy JE A 0.05 3.43 20.53 0.46 £0.52 100. 00

Ace —EE 0.25 7.10 36.31 0.81+1.02 100. 00

Flu Vil 0.62 11.93 78.57 1.75+1.63 100. 00

Phe E[3 1.01 83.12 413.46 9.19 £11.80 100. 00

Ant H 0.98 29.85 156.45 3.48 +4.17 100. 00

Fla PR 1.53 136.30 498.32 11.07 £19.80 100. 00

Pyr i3 1.53 125.42 424.54 9.43 +18.12 100. 00

BaA HIH[a] B 1.61 169.78 463. 67 10.30 +24.57 100. 00
Chry i 1.10 93.99 471.65 10.48 +13.66 100. 00
BbF FI[b]oE 0.16 70.31 389.39 8.65 =10.58 100. 00
BkF HKIF[ k] 0.37 115.65 359.27 7.98 £16.86 100. 00
BaP HI[a]th 0.38 409.91 922.69 20.50 +60. 03 100. 00
InP Bidf[1.2,3-cd] i 1.42 175.53 598.85 13.31 £25.83 100. 00

DahA “If[a,h] & 0.00 426.61 759.52 16.88 +62.65 93.33
BghiP HKIH[g,h,ildk 0.00 9.71 47.19 1.05 £1.97 57.78

> 16PAHSs 20.53 922.69 5733.04 358.32 +270.00
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WIS AW ¥ 16 i PAHs & RH#I5 L
LRIy R RTG Y (<200 wg-kg™') . BRIEIG Y
(200 ~600 pg-kg™') . 154 (600 ~1000 pg-kg™")
MEEISYE( > 1000 pg-kg™'). ABFSE T, B M21
FERURT M31 A U8, e s Jois . Horb M21
FEM o (4 PAHs) 58] 171 870. 863 pg-kg ™', J@ T H
FEvG Y. AN R A9 75 YL U5 T 3 A PAHs 15 R BEAR
I, 3G IRAE R PAHs FEEORFZ — 78 + 5875 e
R EEAEM. M21 ARG T S114 1248 i
525 m Ak, FRGEASE THE R R AR oA
SRRLAIBALRE AT RE 2 1 BLIZAE £ PAHSs 5 i di iy 9 L
SRR AR 0T 2838 T8 B A 149
AR 3 6, b P T B AR Y PAHSs & £
M31 T GRS —BA) BT, A FE N 32 2858
THASEM =44 JF HAATERS FHRBE Ry 1B . Hh itk
T PAHSs 5 R0 1 I D5 o] B R R X A 2R gl
WU BT IS ICFK) PAHS B4 | AR AR SE iR A4
AR 5E A ks s, SRR ST 6 2008 4 K75
(EHEREE AR E (B1T) ), 45 £ 5 WL TS 3

WO BT 5 bR i, e A M 16

— F J § - ,-' 5 -
PAHs St A BREA 1. 01 x 10° pg - kﬁg“fﬁﬁ*}&;&’ﬁﬁ

FEH 45 A~ T HERE S I T UL BRAE, Rkl D,
R T [ B 5% 0 o b o, % 5 K SR IR B A 4
PAHs & 7R i .
2.2 FHYTHY PAHSs &5 K L B IE
TEAAERIRE b B3 P PAHs BORS H RAK T
+HErh PAHs (W3R 2) X BHARE UG 34l PAHS
FEEMYIL, s R AE K& 0+ A s K A PLAE
G RAEY D B o (PAHs) i I 75 1.86 ~
974.05 pg kg™, ¥IMEH N 303.30 pg-kg™'. o (i
PAHs) £ &5 & M20 #F 5 B9 B R (974.05
pg-kg ') HUE M19 7K (732.08 pg-kg™'). 5
S RFFTRBVEY h Bk PAHSs ORGS0 2
JR  FEAY T Phe 7 iR (31.58% ), ik £
T9576.84 pg-kg™, FIIME K (95.77 +39.67)
ng-kg ™'y HUIE BghiP, B Y 14. 86 %5 19 i
AR LS AR Y S e, o RE LS R
SR 3. % Mo [ LA R T S R g
S AL 1Y (2 (PAHS )™ (77.80° 420,70
mg-kg ™ I 222760 g kg ") 5 Tk I
ATIX B X BESE M o (A WPAHS ) 7 (7.39 ~.203: 14
mg-kg ' IAT09. 01 ge-kg ™). ¥

ki LAY (PmERE PARs MR f‘,
- Table 2 I'[iisfributiﬁh characteristics of monomer PA.Hs‘in ¢rops 2

E. s [V T A PR = bl Ktk

. Vi Apgkg ! ! pgaks ]! /pgkg ™! /pg-kg ™ /%
J Nap " 1.10 100. 40 4258.31 42.58 +12.68 100. 00
v A“c;f 0.00 30.68 359.57 3.60 £3.92 99.00
" Ace 0.00 20.03 618.61 6.19 £3.19 99.00
Flu 0.00 75.22 2497.21 24.97 £10.72 99.00
Phe 0.00 194.62 9576.84 95.77 £39.67 99.00
Ant 0.00 130.09 2103.19 21.03 £25.48 99.00
Fla 0.00 52.41 1972.96 19.73 £10.22 99.00
Pyr 0.00 93.89 1580.67 15.81 +13.33 99.00
BaA 0.45 30.05 273.52 2.74 £3.57 100.00
Chry 0.31 27.75 678.49 6.78 £5.14 100.00
BbF 0.00 48.88 660. 90 6.61 £7.97 93.00
BkF 0.00 33.17 369. 13 3.69 +4.74 94.00
BaP 0.00 72.74 491.13 4.91 £7.67 96. 00
InP 0.00 39.10 210.79 2.11 £5.05 54.00
DahA 0.00 14.63 170.70 1.71 £2.99 50.00
BghiP 0.00 475.49 4507.83 45.08 +76.21 56.00

> 16PAHs 170.71 9576.84 30 329.86 1895.62 +2471.99

MAEDIFPIRTE % 21 FEY AT 028, ik
3 .5 AR RS2 B K o (B PAHs) fix
=, 431,75 pe-kg 'y ARZEIAEYIP S MY 16
Fh (4 PAHs) e, 3K 314,15 pg-kg ™' £ 16
fl o ( 5 PAHs) A 335.24 pg-kg™'; M3EEMEY
KA o (5 PAHs) 35 8] T 364. 07 pg-kg ™',
R SRS R R R B S AR AR AR S )T A A

2 EY, o (& PAHs) 35 %] T 389.13
pg-kg ' HTA R BRI T B KR, @ (4 PAHS)
b 324. 87 pg-kg !, A R T P Tl kT A
BB T ok B+ HE AT OFP ML MY R A (3.77
g kg ™) M A TR R 2 T PG A A I E T 10
Fh PAHs A9 & & 5L & o (& PAHs) iy 305. 19
|.Lg'kg_1 , 7L & T Khillare VS A
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L
&

B, [6] —VETEAS [R50 DXCIUN & 46 19 PAHs % &
AR, H22 R BOR. 3% 2 I O AR5 G IR

JIT & A, ST B R PAHs R EOR A T ACHE
Tk X BRI PAHs KA AU T Toll AR 7.

#3 FEZENEWH PAHs SHHEE/ pg-kg ™'
Table 3 Content of PAHs of different rings in different crops/pg-kg ™'

i TEY) 2 3 33 4 3 53 6 3 > 16PAHs
MR 56. 07 116. 74 49. 14 24.72 185. 09 431.75
[ 47.91 170. 02 54.50 11.72 126.71 410. 86
KL 41.26 174. 88 67.76 27.23 54. 54 365. 67
PSS [5E] BHAR 43.73 114. 10 56.37 16.71 1.23 232.15
(AR 40.23 127. 03 39.26 9.82 12.95 229.30
H# R 38.43 208. 26 56. 19 17. 14 25.10 345.12
CINS] 45. 94 155. 50 37.59 7.69 58.49 305. 19
LT 28. 30 122. 62 37.59 9.85 14.35 212.70
- AR 42.99 106. 76 23.32 4.69 16. 63 194. 39
gl 39. 88 172. 40 49.88 14.63 35.48 312.27
RN 39.53 195.32 58.31 13.28 7.72 314. 15
EES A 36.45 196. 24 53.24 15.96 33.36 335.24
F3 35.85 188. 61 51.69 23.56 2.76 30248
i 42.48 217.89 31.68 12.92 | o1 7 _3i0ls7
e KA 34.06 186. 79 61.03 40.63 41.56 364, 0%
s 46.53 125:82 21.67 I 534 8.94 /205,31
k3 48.57 171.79 24.93 056 L L 39.85 7 295 68 |
Li¥ia 48,727 /143.71 49. 80 25. 10+ L 121.82 589. 137 47
i 35716 40.74 130. 14- 41.11 1488 | e ol 34
— T 3810 | s ) 4680 4.3 | gnrge 7 4598 309.60 |
AL R 61.97 U/ ¢/ rrasgn 52.52 T2Lss ) 5 4481 _324.87
= g7 W =

o

WF5E B 21 e 1 o 24 PAHls“'%ﬁ%%ﬁ%

ST IRV A 21 25 4 7 A T < PAEs i L

SHESI IR S B I > DT > BRI
VORI AR 2285, ol e 00, I 79
PAHs {555 AE 185, Al o A Khillare 2572 B
FEIZE —B, # P RHE YT T PAHs (19 & 66
3= wite W NGk B L (7/b0Y X (7 I E N b v
Phe i T4 A0%, a1 2 B, X 5 Chen %5 if
FEMEE R — 2, X T RE AU RR M O, Phe [ IZ A7
TG, AR R T B RANRER A .

FE ) FE b B A 0 B R PAHs R KR T E)
(BghiP, DahA | InP, BbF, BkF F1 BaP) , 431945
i . A28 S PO X 43 A S W PAHs AR
TAHIXS 73 F B AR AL S Y. & B A DLIEL 3,2
A 3 B PAHs /i 16 ' PAHs 1Y 64.00%, 3% 5
Waqas AELSURESY (1 45 B — 30 2 BAM1 3 PR PAHs X
& PAHs 9 SRR 5 5, 1A X 437 B I PAHS
TEAE SR S LR W) BT AR G, 3K R A I A
T3 A VEY S A2 B T A T R AR R A AR
YIRS Y. 4545 1 1Eh PAHs , RVEYF1 1138 PAHS
I IREU T A AFAE 25 5. VB i 2 RN 3 BRAEXT 43
FREARAY PAHs 5 3= S #07, Hid 3 36 47 & PAHSs
(%) 49. 97% . i L HEPARXS 73— JBt it 5 1) PAHs $2 1L
THE & TR, 5 B 5 L 42.40%, 6 3 5 b

i

-
=

11.27% (5%t 4 F TR RS 9 PAHS 48 H 4
TR EIRAY PARs ZESAM R S mE L NS
Bl KRB A2 T, RS e AR VE Y 13
A3 B M43 F B i i ) PAHSs 38 R SR R A
B, B A AR e e B HIEN P R AT
ok, T B T -4 3 28 PAHs 5 128 0 = (1 B4
WX R B SRR . AR ST PAHs B9 LR
FREPEATIY,62. 50% FEKAR TH ) PAHs % & #
T E KK RS 37, 50% KM PAHs &
T T FORAR A EOR AL, FORAR S PAHs 9
FUERARK. X BRI FORRSLAML B E F oK
W, N 4 T 3843 K ATTRE T 9 PAHS. AR )
HE AR PAHs 2 TSR IR, — & Rk
PR, SRR R AN EF R B SRk, T
H 220 SR SRR R 7 A1, BEAS 1 H248 fo 2] KA DL p&
() PAHs , T LATE[a] H 255067, SR S & 45 1) PAHs
T 5 B A R T 81.25% 1) H 2448 b PAHs
HRFHAFRA. 76 16 Fp LKk PAH 1,56.25% 1)
MRS 5 T AT AR R . 3K T R R
FRAEARERXT PAHs (16 4R AE 1 #5585 , R SL fnnt fr
() PAHs KHR/r % A F KA. PH LA i B xof s ik
PAHs 1955 42 7F F B i, 3 mT B 2 e F P4 £0 A 9
FRCE AR RS 2 RSOk A 25 AP Y PAHS. X
KBRBA [RIFBAL Y PAHs BEAT X e 22 30, 1K R

- "‘...
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Fig. 3 Distribution of PAHs in different crops

RS PAHs iR T M B A AR OR T
BB, [ A A X R YRR AR, B ORR SE P
w(PAHs) (372.26 wg-kg ') Bt g T M F P i &
17 (262.30 wg-kg ™). BL G MR T AY o (PAHs) B 5
(392.90 pg-kg™'). EMF AR o (PAHs) ik

439.13 pg-kg ™', IEAE T A SR F, 53X A Tao
SN R S 3 PAHs BRI 25 5 — 20 i TR A
ARSI /)N, %ﬂfﬁ‘ﬁ{ﬂwﬂz/'\‘f&ﬁiﬂ&i%
SY T E BT e T . IR R N id
WA R R PAHs SR TR, X
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AT RESE A TESEATRE SR AR IS 8 N IR AR 58 42 iU
ST AR AR B, I AL S T 3653, AR
PAHs 1 LA 5o T4 2 fll DA SR e 0 A8 S Ay 7
TR IR 58 4 B RS/, DT ik A7
Tk A G PAHs. 53K 9 o ( PAHs)
(410.55 pg-kg ') BT (194. 41 pg-kg ™' ) Y
WA XS RN ER SR B 4S9 PAHS ™,
MG T A PAHs B9 & . BT PAHs A
BRI & HEVEFH (974. 05 pg-kg '), mE R H PAHS
Ot e 0 R DR — 3 4 2 R Dk I ok HO% 4R | ik
L e IR S B B Y A, AT 3kt £ T — 43k
H RS PAHs; o5 — 3843 J5 L2 me I SR A A
TE R A BEBE 1R E B <2 A PAHs Y E 23K
PRz —0 TR R A AR T i
%ﬁWﬁ%RﬂsWﬁJﬂ@ﬁF%%%ﬁ?
PAHs W E4ERe 1 m Tt . %0 h b PAHs &
ﬁﬁ%?%i,ﬁﬂﬁ%%ﬁ%%ﬂﬂﬂa‘?%%ﬁ
SRS A T, BELRS: 7 R S e — 3 43 ok B KUY
PAHs, I H A R A A Y, R 11y PAHs
m%wﬁﬁﬁzﬂﬁ%&&k Mﬁ'ﬁ%#ﬁéﬁ PAHs
E’iscﬂﬂ#tfﬂ/" 'y
ﬁ:iﬁﬁ?ﬁliﬁzﬁzﬁ%ﬁlﬁl%uﬁ’] lf/lqsﬁ41
6W?ﬁﬂ?ﬂm%mﬁPMkm%$Hﬁ [ £2

E’# 7@ BFGEFM, T PAHSs (135l b, PAHs |
KR

%ﬁﬂi@ HUPAAT LI b il 4 i
LN ER i SR LA K FIFR B PAHS E’JZ’?T RETT
;%ﬁﬂﬁ%¢mPMhﬁiLxﬁﬂm%wmm
SRR, A5G ECR A B P R AR g S
ARSI XT PAHs 5 5 19 BB A A/ (AR, 0t
AL, i F AL T AR IR EE R [R], X5 PAHs [ &
LB, Bl s B &0 3 ML EEEY),
ORI AL T R R Ay, R B RS TR
o, R A ok H PR PAHSs FOSZ .

RAEWIA P (9 PAHs B & 152 Z R £
SR W) B 5 v A T T ok 6 - S AR )
PAHs &AL, L BAEY) Th ) PAHs & T
3 X VLAY T PAHs 43R0k A TAE LA
Fa. FLUR, % T AR P ok v, S 25 AE W bt v
PAHs & fa s T HAR AL (AR AR 5L ) | i 3R Y
SALEE EEE Z AL 1Y, X—J-:F%ﬂt;‘é {ﬁJ
WRE I, B TIOR3 7 45, SR S0 43 19 PAHSs %

i T R SR ER X Jia %*'”E%E@ﬁi%#ﬁ,%
WA, e B ML SRR, T R
AT, ﬁﬂiﬁiﬁfﬁﬁ?jﬁﬁﬁﬂ TR H T
KA H PAHs BO5Z 0. X F 48 L AEHBSE A H
FERAL, MY PAHs 25 i f LTﬁE%IﬂyiﬂzL

R4 PAHs = ZEUR 7 25, 1 B 35 7F 31X LE A 4 3%
T PAHs FCFAHC B wlis vk
2.3 Y PAHs 513 PAHs BC R

- = PR PAHs 7 i RUAE W o oo B
PAHs S R IEH K (r=0.446, P <0.05),Hrp 4
R PAHs 7£ 38 R4 W3 A A o b OF TGt S5 A O,
{HA3r 5 28 PAHs S54EY M H 5 35 PAHs 212
FAK(r=0.587, P<0.01),6 ¥ PAHs £ IEM %
(r=0.449, P <0.05). 1 LM PR F PAHs &
IS X F B R R 5 R 6 BRI A X}
53 B R Y PAHs HA b i | e a5 g o -
IKATBE R B RE , SEAR 5) WA AE Ok s AR )
Tz b miRIA PAHs T BA R VIR ME R AT A
WFFERI] PAHSs 2 B3 15 AR AY 2 B A SR o
EARAE A AR 3K 2 AR BT A6 o *&%uaéﬁ
B3 B B MR R B PATs S 4% A
Jete) kT g T ﬂﬁiﬁl}ﬂ% E’Jiﬁ%&%‘ Tr BT
AL, Wﬁzkﬁﬁn*%ﬂéﬁﬁﬁiﬁ%ﬁﬂéﬁf% £
ﬁ%mpuh@ﬁMm%m%%@gm%wwﬁﬁ
*EWZIKVW?%% PAHs E%iﬂéﬁﬂﬁ%%%ﬁﬂ’ﬁﬂ?%
Y .JHS %}: j:&i%qj &= ¥ PAHs #95 739_.-*
A HH PAHS 7 G, 3 I O R T
B bk PAHS 848 10 % ik 1 2 — PAHS
AT L 5 KA OB W) AT S5 A3 AR P DY |, 1B L T
AR D NG 3

AT R T X AR ) A - S [E] Y PAHs
PEATHE— 0 Hr , A5 RN E 4 B, &F R 6] 9 1R
P2 PAHs 1Y & ERE R K25, 1t
SERAEY b, A SEAR AN 19 B 4 R B IR R
P UL HE SRR XS T PAHSs 105 S AE 1 Bam. H
2B b MR AE X PAHS Y & SR AF I Bcom | i
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Je MRS RS b, B R A
FRRR X BB E i AU, BE
MR ORI Y PAHSs. IR
BEREYIX T PAHs B W SR RE D A, B A 2 Bt
FIEERBOCT RS E LR ES. Xit—
AR HE Y by R AR ) WU PAHS B B
wie.
2.4 HEEAFEYIT PAHs BRIE

3R PAHs BRI B T7 IR 2, 25 L Bk

FVEL {E, 388 2 3 2 5 S 1 B 43 F LE AL, AT LA ) I
PAHs BRI & F T X & AR B b PAHs Sk i
HKRIBRI AW . 24 Fla/(Fla + Pyr) (9{E7E 0. 4
~0.5 Z[AIAF, R E PAHs Ay 3 ZOR IR A il AL
AL AT R HRBE. 24 Fla/ (Fla + Pyr) BUE KT 0.5

(InP + BghiP) fME/NTF 0.2 B, X {0 FEH PAHs Y
FESRYE A A VR, 24 InP/ (InP + BghiP) AO(E K T
0.5 B AR 3% 19 02 4 A ) T 9 BK 6. InP/ (InP +
BghiP) FUETE 0.2 ~0. 5 Z [AlA}, f{ 3 PAHs Ay %2
SR AT AIREE. TR 5 R R 28RS RR AR
M+ 3% PAHs iz FAFAE b AR 5 2B A7 R IR AR AT, 61 5
R T 13 45 ASEEAH InP/ (InP + BghiP) | Fla/
(Fla +Pyr) . Ant/( Ant + Phe) #l1 BaA/( BaA + Chry)
A HL(E. HoHp 86. 67% 1) InP/ (InP + BghiP) >0.5,
84.44% Yy Fla/(Fla + Pyr) > 0.5, 100% ) Ant/
(Ant +Phe) >0. 1, 75.00% 19 BaA/(BaA + Chry) >
0.35. X WIR  TE & ARFFTIARA H -3 b I
531 PAHs SRR T BRBEUR , B35 A= W) . B A4 il
(AR, 3T R 2 PR A7 I3 08 DXk Py o o s R IX 40
A, MR R H ﬁi?@ﬂhﬁﬂiﬁﬁaﬁ’qu%ﬁw@éi%

B, 3% B E 2R TR TAEY B R BRRE. 24 InP/ RIREEY PAHSs $R{ETORIE. .y
Aea HA B b ik HREF A 4 J R e A il ki
1.0 Y eI ﬂ:ann; N n‘ o .\
A e A
09 | . g i, «
% 08 | E E “or Y A =
& = e A4t
FooTt a = < A A
= ) Ada A A
= 06t Aa z ‘3‘
= A £ 04}
0 T x A
04} ha g ﬁ §§
' a = N e
03 L~ . . . . " = 0.2 . . . =
046 048 050 052 054 056 058 0.60 0 0.2 04 0.6 0.8
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B 5 +3Es PAHs XLLE

X 5 B AR ZR AR I L S v R AR AY 21 AR
Yyrb PAHSs iz JHFRAE LUAEVE 2EAT R IRAT, 16 6

Fig. 5 Double ratio diagram of PAHs in soil
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Fig. 6 Double ratio diagram of PAHs in crops
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. A 27.27% B InP/(InP + BghiP) > 0.5,
90. 82% ) Fla/( Fla + Pyr) >0.5, 77.55% B Ant/
(Ant +Phe) >0. 1, 82.82% [} BaA/(BaA + Chry) >
0.35. XWIRY  TE LG AT HARRAEY) h &R 5
(%) PAHs K H TAihgRsE.
2.5 BRI

A (1) A3 3% 4 Pros L5816 Fh
PAHs PYEEME M 5 & . B8 RSl x84 H 3
16 Flt PAHs 98¢ M 2 2 % & i [l 7E 0. 76 ~ 891. 36
kg~ 2] IR 41,59 pg-kg 'L A G TITSR
e L3k PAHs SR Y RS AR L, BT
(34,17 ~1919. 85 pg-kg ™), X Al fEFIAF 5T X
WA G, il o X IO I8 B 55 ek Akl |, 25 5 32 5]
BLsh SR 5w, AL 3h 4 B < Je 25 A PAHs
(1) B Bz — O,

890. 58 wg-kg ™' Z ], FIME Ky 41,51 pe-kg ™. i
16 F' PAHs 11 99.91%, & W] 7 Fh 39 PAHs /& 16
P et PAHs B9 B2 oTEk A, K 8ustE e
[ )2 BaP.

WFFEIX - IERE i 24, 449 AL 5 1Y BaP 75
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Table 4  Toxic equival-ent concentrations of 16 PAHs in' seil/ ;.Lg'kg“’l | ,’
PAHs BHES R T : M BT Vgl " A
Nap F 1. 00E -03 |/ "/ L.OOF - 03 L20E-02 2. 00E - 0347,
=y Acy 1.00E —03 | | 40, 00E +00 RET R 0.00E +00 |
e 1.00E - 03 * " 0.00E +00 " 7.00E-08 1. 09F 03—
Flu * LOOEZ03 ] ;mf ¥ JF-00E -03 rd g 20E = 0%, 2.00E-03 %
Phe L 1.00E -03 | / & j | 1-00E-03 g° 8.30E -02 9.00E-03
Ant 1.00E-02 | 1. 00E 402 2.98E -01 3.50E - 02
7 Fla 1.00E 403 4, 2. QOE - 03 1.36E -01 1. 10E - 02
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Table 5 ILCRs values under three exposure routes
R Lk A
Fe/ME R MH RESLLE IR/ME SN F-H1H
ZOA 1. 86F - 09 4.26E -07 1. 99E - 08 1.27E -09 2.92F -07 1.36E -08
Ik B fi 1.32E-08 3.02E-06 1. 41E -07 1.23E -08 2.81E - 06 1.31E -07
B1LEIN 3.89E -13 8.90E - 11 4.15E - 12 9.18E -13 2.10E - 10 9.80E - 12
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A PAHs X AR 5 8 1) v A 3500 AU, J2 4
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il IR X N R EY o PAHSs #EPE Y 1 & 500
FI4 0.68 ~35.07 pg-kg ', il TH B Mg+
16 Flt PAHs % TEQ (2.5 ~81.0 pg-kg ™')™, %t
TARFZEHVEY R UL, R T i & il
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Table 6 ILCR of PAHs in fruits of different types of crops
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o U/ SHEY 524 2.44E-05 1.25E-05 5. 78K -05 1.38E-05" 2.56E-05 1.32E205 6.77E-05 1.61E-05
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