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Pollution characteristics and risk assessment of PAHs in agricultural soil in suburb of Beijing

ZHOU Jie, ZHANG Jing—suo’, LIU Xiao—xia, FENG Yang, WANG Hong-ting, XU Shu—bo, PANG ho

(Beijing Municipal Station of Agro—Environmental Monitoring, Beijing 100029, China)

Abstract: The PAHs were used as the goal pollutant in order to study the species, content, main source and ecological risk of PAHs in agri-
cultural soil in suburbs of Beijing. This study can not only understand the pollution characteristics and potential risk of PAHs in agricultur-
al soil in suburbs of Beijing, but also provide support for the decision making of agricultural environmental protection. The results showed
that 16 PAHs were generally detected, with the detection ratio of 74.4%. The total PAHs concentrations was in range of 7.19~
1 811.99 ng-g™, with an average value of 460.75 ng+¢™". The dominant compounds were 2~4 ring PAHs, which accounted for 78.2%. PAHs
in soil were mainly derived from the fossil oil and the combustion of coal. The analysis of risk assessment showed that the agricultural soil
in suburbs of Beijing had been polluted by PAHs and had potential ecological risk.
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Figure 1 Map of the sampling sites
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(SUPELCO /2~ w), 92 [H) .

R S AT RS, 5 100 H i, i i ) A5
HU(ASE) , FRELS ¢ A% 5k i IR 5T A ASE 22 B
th, ZE IO R  EH BE-TRERE (1: 1, ViV) | 2O B
100 °C, 25 BUE /7 10 MPa, ZEBUR ] 5 minx3 ¥R, {41
RSB A BUIR e 47 25 2 mL, K ] SPE [&] AH A€ B4
6o BUS mLNERAE CBE(1:9, VIV IS #E, KT
5 mL - min™ 3 BB ATN 2 5 B A R, FnA
SmLIEC R E A PR AN PE K 2 mL A BUR A& FE
P, DT 5 mL - min™ B3 Ak AT S0 A WSRO
W5 AR NS mL S lE/AE S BE(1:9,V/V) , LAS
mL - min™ ¥ A TIRGE il s AR . TS A AR
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BN T44%, A RARI K 1 W5 5, BaA (BbF .
IPY .DBA F1 BPE 45 1 #8535 100% , M0 B0 P 5o
[ BaP FHG: Y % 55 15 98.8%, ANY FOHG: Y R Ak,
83.3% (1), 16 Fl PAHs 19 i ¥ i ( X PAHs) i
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1 ARTBRELESR 16HPAHs FE
Table 1 Concentrations of 16 PAHs in agricultural soils in

suburbs of Beijing

Z 5 #e PAHs SHEE MM R K

ey g Range/ Average/  Median/ Detection

Compound ~ Ring ng-g” ng-g”  ngrg' ratio/%
NAP 2R ND~285.08 96.20 85.97 97.6
ANY 3R ND~21.22 4.87 3.94 83.3
ANA 3R ND~32.55 3.35 2.21 92.3
FLU 3R ND~111.54 31.52 28.11 97.0
PHE 3R ND~395.09 93.60 84.16 98.8
ANT 3R ND~478.01 47.29 4.61 98.8
FLT 3 ND~244.01 31.89 24.16 99.4
PYR 43R ND~266.68 23.80 15.15 99.4
BaA 43R 0.63~90.72 15.72 12.70 100
CHR BN ND~280.37 23.51 17.66 99.4
BbF RED 0.41~168.81 30.65 24.25 100
BkF 5 ND~157.84 22.03 19.77 91.7
BaP 5 ND~91.99 12.05 7.43 98.8
IPY REN 0.14~107.92 14.18 9.53 100
DBA REN 0.11~15.99 3.34 2.81 100
BPE 6 0.24~105.97 14.93 11.09 100
Y. PAHs — 7.19~1 811.99  460.75 388.11 —

96.20 ng-g”' ,PHEXZ , 4 93.60 ng-g™'. HEKX =
DI 11X X PAHs & S AR T4 17 - 27K, 1 v I
DA 13 3 PAHs 424K 14 2.2 45 (& 2 A
FI3) . dbat i CanifJE X)) i T3Sl % 4 Tk
S [R]AE JE E] 27 a5V Y A AR AR M o 2 1Y
TERBIX ™, A OGS YL RS RN A FH 38 PAHs (1Y)
WFFE & B, s U5 e K 38 v 3 PAHSs & 3 13K
9% PAHSs 1Y HL 025 i T IR TS QLR B
HRBA H -39 PAHSs A9 2H AR AE A 7T 3 TR
LEAATIRTE ,2~3 3 PAHs S e, HOUOR 4 30 AN
53,635 PAHs & W B ek, IRFR (2~4 37 ) PAHSs
P07 ek @sw @ak D% Mo
:ﬁlOOO'
8001

6001

PAHs ¢

Concentrations of PAHs/n,

4001

2001

A

S PAHs{H/ng-g”'

7.18 H
© W s A7
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1811.99 I

B2 tRHABRELER I PAHs 2N E
Figure 2 Distribution of total PAHs concentrations in agricultural

soils in suburbs of Beijing
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Fo, R 238 4 RIS IR, 6 38 PAHSs 5 B AIG Y E
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33F) PAHs EZERIEF A 2™ A A R R A
J6 Ak be mk KSR LA o BT AR A A g rh
PAHs DLHVICER S 32, FeBHIL PAHs 15 YLk U5 n] fig 32 22
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Figure 3 Composition characteristics of PAHs in agricultural soils in suburbs of Beijing

— 536 —

http://www.aed.org.cn



JA A AT AR B S IR OT IR TS YRR R XU A

2019478

M VE X PAHs 2 LAP & 3o 3 X AT AR TR RB
M DX N P AR A838 R TR  AE T TR IR 57 90 R K 5
MURTE Y. AR R, AR ST Je oK 2~3 36
PAHs 19 Hb A1) 552 35 5 1 A U5 e K H T s U5 e K
Mt 4~6 31 PAHs Fb 1 8¢ "), 3% AT g S i T IR ER
PAHs 153 F /), KB & iE B 68 158, 1fii = 24 PAHs
()43 T8 K, K B RS RE 1 55, BRI s s Y Bt e
A H 33 = 3R PAHS 5 HRgse R,
2.2 TIEERPAHs BYSRIRES T

3 YR PAHSs 3Bk A T A 0 S i B
F R E A E P EME PAHs 5 M 1~10 ng- g™,
FURRAR H -3 Y PAHs 5 Bt R T X — AR, 1 B
FEAESNIRIG Y o W98 R, [R) 40 S A A HUARL T 2 1
IR PAHs SRR 15 B 7 ik R i A 5 rh
PAHs [R] 73 5 A6 (AU B 1) FUAEL- 5 5 Yo P HE R A [ 43 S+
A A 5 1 EOARLIEA T EE X, DA AT D 1k 40 W7 PA Hs
) =Bk . WE5E & L, AT LA BaA/(BaA+CHR)
FLT/(FLT+PYR) i LLAECR HE T PAHs SR IE . BaA/
(BaA+CHR) B FL{E/NT 0.2, £ V5 4k H T A0k
Yo i, KT 0.3 AR |5 2L #,0.2~03 Z
() & B A 7 A v it T AR e TR 5 VR 5 24 FLTY
(FLT+PYR) FLAE /N T 0.4 B, F2 075 Y = BORJE T i
K54, KT 050 RUIXKMAGY FLRE T A
FRBLE AR B (ke , T 5 s AR A Rk e 7 W HE K
A K,0.4~0.5 Z [H] Bt e B 32 PR IMBR B RE i 0 K

& H BaA/(BaA+CHR) #l FLT/(FLT+PYR) it &
FUAE 2 B0 5t 28 77 b 2% )2 58 v PAHs B R IR IET T
A3 #7(F22), BaA/(BaA+CHR) LA 3 4 0.08~0.81,
S 35948 S 0.41; FLT/(FLT+PYR) A 38 Bl b 0.48~
0.99, F- H{ H 0.60, 5T XBAR H + 3 Ff A< BaA/
(BaA+CHR) HLfE /N T 0.2 19 15 3.6%, KT 0.3 B
80.2%,0.2~0.3 Z 8] 15 16.2% ; FLT/(FLT+PYR ) FU{i
1£0.4~0.5 Z A9 15 3.0% , KT 058945 97.0%. L&
KT, LIRS T FU (S R A R TR
X I, A5 78.2% (1) K FE i BaA/(BaA+CHR) i i H{H
KF 0.3 HFLT/(FLT+PYR) Jfi & FL{E K F 0.5(K 4) ,
FEHA A R AR W A R IR R e Ak HH - 4

Al AR b
08 o
£ o6t fhbe
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Figure 4 Polt of PAHs between BaA/(BaA+CHR) and
FLT/(FLT+ PYR) in agricultural soils in suburbs of Beijing

PAHs B F 2R . X —2510 5 A0 50 DX A AR DS AT
FEAE I — 3, AT A6 5 i X A 38 PAHs SR A
()BT A 30T h 2 RO s e Rk
U5 FBRE IS 5 5K A1 S IE G e B, b H X A8
2 T Al BT 2R )2 R b PAHSs TR 2 B0
1o, HR IR = BRI

SRR A FH A3 p PAHs e U5 — 1T 2 2o R S
sk BB AR B PAHSs DL 2 U Ry 28 140 o K
STIRTCREEA S G, 55—, & Fh il
12 i T ELHE T 15 A B A T 0 B s il R
43 PAHs Bifi S < 423 AR ASCEREE, 1 1 i TR ot
FEUEAKIAF AR, Uk, X 5t KB IA SR AR AR AR U8 H
PAHs {5 YL RRAE IR 9E & B, B SR A AR FIC U8 Hh 16 Fil
PAHs 4356 1™, Kt , 138 b PAHs 19 7% S FRAE 5
TR 7K o RN Ty s A AR R B e &R o
2.3 tiEdh PAHs iR IEM

Jb 5 M X A B 35 PAHSs BF 58 85 /0 , 4R 1F 3 250
XFAE T 3 AN AR X 20 AR JE RO - AT K I,
SPAHs 158 1200~3350 ng- g, L i TAMF SR 45 0
KA A ST A 5 L XA [R] PR ) R X A A 5 4
BN, SPAHs & 50 175.1~10 344 ng- o', SEH4{H
508.7 ng- g™, TAT fix ol ) 340 0 A2 38 T2k 30 A B v

F2 JeRHRPA H L PAHs SRR AT

Table 2 Source apportionment of PAHs in agriculture soils in suburb of Beijing

) BaA/(BaA+CHR) FLT/(FLT+PYR)
LA 1 [l Ratio range
<0.2 0.2~0.3 >0.3 <0.4 0.4~0.5 >0.5
T 5 B3] Proportion/% 3.6 16.2 80.2 0 3.0 97.0
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PAHs & Lt s Tl 38 . 25 SO0 A6 5t AR e v
X 314 R EEREAR T Z 3 05 I F o R, X 3R 2
1€ 16 Fl PAHs BB 4 113.5~449.8 ng- g™, SFH{H N
258.5 ng-g " LT AMITEE R

W BURBA FH L3 vh S PAHs 55 [ P4 A Hift b [X e
H A (3R 3) , Jbat i xRk H L3 SPAHs 5
TG XA H EHEF A H GZ 2% 2
BT CES TR AR = A, SR S
Jil i Ae 1 AT = AR AR A &R X A Ab 48 I Tl it
A H SPAHs A 24 R4 M T A FH e T 4 Rn 5
VLA H SPAHs, iR T 244k i B ok BH 75 #E X R0
KNG 15 X S PAHSs & &, 4b F &5 15 YLK oF .
5 E M ST IXAH H, 5t x84k 1 38 b SPAHS /5 T %
[ 2 s i [ Al DRI 22 L JE T Hp S5 i i 1T
Yok,

H A, 5 F 138 PAHs XU P i 0 5% 3148 A X 45
/b F B (A 1l SR ot e A o (AE SR AR ) )
HUHLE T BaP (15 5 BRAE (100 ng- ™) , 168 /1> HlL
T IEREA H BaP 5 R R T MR . far 22 BUM AL
FE T o5 Y AR E R 20~50 ng - g, AR B E
R AU 24> JALAL T IE T YR A, 98.8%

()t HEFE 5 Y PAHs B FR . Maliszewska S5 42 H T
PAHs G st bR K 38530 4 4G50 - 15 175 (<200 ng -
g) R FET5 YL (200~600 ng-g™)  HEE TS YL (600~1000
ng-g) FIH L5 44 (>1000 ng-g™') o AR FRAE, 52
KB4 H 35 12.5% 19 5 67 b F 3 75 7K F- L 87.5% 1)
SUREAL TG Gk Ho R TS Y v B LR
15 L5 9 i 63.7% . 19.0% F1 4.8%. H L AT, AR

A 3T 23 PAHs 5L
3 Zhig

(1) ZLRRAR H -3 16 Fl PAHs 23046 H 1946
ZH 74.4%; Y PAHs B % i 4 7.19~1 811.99 ng- g™,
Y R 460.75 ng - g7 s B2 43 (R R A R 1
J=NAP, 5 96.2 ng-g",PHEYi\Z, 4 93.6 ng-g'l;ﬂﬁf
X %= XA X Y PAHs & 5K T4 i E 4 K F
TV IE XA B 38 Y PAHS AT B CER 2,265

(2) FERR A H 4 HE b PAHs B 2H &5 ¥ 320 2~
AFR R, A 10 78.2% ; LR R M AT M Iz
A=) o Y e AR BE

(3) B4 H + 58T 52 8] PAHs V5 42, I H AT W
FEAE SRS , A2 5 | e A2 1 F R

R3 BRAMAERE AN T1EY PAHs 2 LLE

Table 3 Comparison of PAHs in agriculture soils from different regions at home and abroad

X 3, Regions PAHs 2 Type > PAHs/ng- ¢ SFH4{E Mean/ng - ¢! 225 3k Reference
MR AA KA 16 45~211 127 [21]
B IR AR 15 33~1246 152 [22]
FETAR 15 9~2421 152 [23]
Y R 12 — 187 [24]
ZRFETT AR H 15 70~325 189 [25]
HTTR 16 93~266 211 [21]
Al X 16 23~2384 236 [26]
WRIT =AU H 330~4790 244 [27]
PR 13 28~2450 264 [28]
FRJH i 15 45.4~3703 3125 [23]
T A 15 145~695 385 [29]
KT =AU FRB X 8.6~3381 397 [30]
TG KB AR 16 54~3231 405 [31]

et AAR X A 16 7~1811 461 PN

N AR 100~1215 522 [32]
IR 4 H 111.5~2 744.1 556.3 [5]
B i 16 507~781 675 [33]
FULHAH 16 219~1628 801 [21]
PAb AR H 16 673~2286 1370 [21]
T PHT5HE X 950~2790 2133 [34]
/NG 153 X 16 315~7661 3568 [35]
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