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Spatial Distribution and Genesis of Polycyclic Aromatic Hydrocarbons (PAHs) in the Surface Soil in China.
SHANG Qing-bin, DUAN Yong—hongi , XU Li-shuai, DUAN Hao-ran, HE Jia-lin, CHENG Rong, WU Meng,
LIU Jia-liang (College of Resources and Environment, Shanxi Agricultural University, Taigu 030801, China)
Abstract: In order to comprehensively understand the concentrations and spatial distribution of polycyclic aromatic hy-
drocarbons in surface soils in China, 208 literatures published from 1999 to 2018 on PAHs in the surface soils were col-
lected for data extraction and in-depth analysis. ArcGIS spatial interpolation technique, geographic detector model and
statistical method were used to quantitatively analyze the concentration, spatial distribution, main sources, and affecting
factors of PAHs in the surface soil in China. The results show that the spatial distribution of PAHs in the surface soil has
obvious spatial variation. The PAHs concentrations follow a significant decreasing trend of north China> northeast China>
east China> mid-south China> northwest China> southwest China. The average concentration of 16 USEPA priority PAHs
in north China is about 2. 5 times that of southwest China. The PAHs pollution level in the surface soils in China generally
ranged from low to medium according to Maliszewska - Kordybach’s classification standard. The moderately polluted,
slightly polluted, and uncontaminated soil accounted for approximately 22. 6%, 71. 1% and 6. 3%, respectively. Quanti-
tative analysis of nine socio-economic factors by using geo-detector model shows coal-fired power generation is the most
significant factor on PAHs spatial distribution compared with the other factors. Principal component analysis also indi-
cates that the coal combustion is the important pollution source, in consistent with the result of geo-detector model. This
study has certain reference value for the prevention and scientific control of PAHs pollution in the surface soil in China.

Key words: soil; polycyclic aromatic hydrocarbons (PAHs) ; spatial distribution; geo-detector model
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Table 1 Distribution of sampling points for analyses of surface soils PAHs in China
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Fig. 1 Distribution of sampling points for analyses of surface soils PAHs in China
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Bif:[1,2,3-c,d]E(InP) 0. 843 0.212 -0. 001
#3t g, h,i] JE(BghiP) 0. 840 0. 340 -0. 046
FEAEfE 7. 658 2. 400 1.031
Ir ZTTHRR % 34.18 19. 11 16.01
B £ TR % 34. 18 53.29 69. 30
TR Sy S 1 g3 4 2 s R T

3.2 PAHsT#MIEMEZ
H LS WA AT R 2 2 2R TR R HE PAHs (1



o5 7 15

W POME A - FRIE )R e P55 e 5 5 9 23 18] 70 A5 B A - 923 -

B SE NN, BN Ky PR 2 1 % 118 PAHs 15
Pely BB FE . A B BRI A AT DA A T
X PAHs 75 [ 53 A5 (5200 77 (q) , 7RI 45 R 3% (3R
6)H, X R 2k 1 g {8 B Sk 5 52 ) R T 6 PAHLs
23 (8] J0 AR R B ST . 7E 0. 05 K- |, 9N S 5 m
Wy ZEEAREEZES, Hp, kB EM g i
K, R0.491 5, BLBH 0 £ 45 PAHs 43 A7 19 =2 A
SRR R R W, e R T AR AR O (4 K ) R H
7B & HL Y 74 37%, FR e AT 0 LU R ARG Ak
ARBHR LS & PAHS V5 Y () R B ORBh 1 2 — . 353
JEASHERGE MR 2z, HoAth 45 A R A A R R
AN

— W DR R i A TR 52 i PR R L R4 Y
iR Ao RN EOE ki SR i
PRI AR LN 58 (0 P RIVE T (¢ 270 0. 494 6),
BV A HL 5 TR 9 B el AR 7 Y S AR
Xt PAHs 25 ] 73 Afi (495 Wi S0 35 9 5, IX R W AATTHY
A gl CRL A MRS | A5 T 2l ) A0 52 HE X
PAHs 4 (1923 [A] 734 A 35 AR F A2

%5 X16PAHs ZES5EFHHSEFE
S

Table 5 Multiple linear regression of principle component
scores against Y, 16PAHs

TEZTLMEET

s . ; EHY | AEREERE s RIHYGE R
S LRV 5 O RIS SR FT 2 R R R DI RICTUIRR R TR
PAHs %5 [A] 43 5 9 A8 BAE HAEAT 2R T 30 3K 3 [ F2 0. 469 36.76
TS AR, U B IR [ PAHs Y 43 A5 46 J5 AS I H PR F3 0.215 16. 85
*6 HMEFZEXRVER
Table 6 Interaction detector results of impact factors
AR X, X, X, X, X, X, X, X, X,
X, 0.490 1
X, 0.4927 0.489 6
X, 0.4907 0.4927 0.490 1
X, 0.4907 0.4927 0.4907 0.490 1
X 0.4907 0.4918 0.4907 0.4907 0.4132
Xe 0.493 6 0.494 6 0.493 6 0.493 6 0.492 6 0.4915
X, 0.4927 0.490 2 0.4927 0.4927 0.491 8 0.494 6 0.478 8
Xg 0.4907 0.4927 0.4907 0.4907 0.4907 0.493 6 0.4927 0.490 1
X, 0.4912 0.4932 0.4912 0.4912 0.4912 0.494 1 0.4932 0.4912 0.490 6

X, 9 G T el 55 X, RTR A B s X W A3 GDP s X g NV R 5 X DA 7™ ks X R R M e 5 X R B 0 ek 5 X D IR Bl 5 X,

S RRRHITE 2 i . B A B X PAHS 23 B 23 AT A2 1 (¢) o

g5 LTI R & S TR [ PAHs V5 Y i 2
SR PR 2, 5 30 HE LAY S MR 2 R R TS YA
b A B RS GDP AR X+ 1 PAHs B —
SER It AN N Z S BAERY K TR ER
PR R PR TR ] PAHSs B 2 04 43 A5 68 R 2 AN [
PR ILRIVE R 255

4 £

BT AR T PAHs BURIFST R 185T 1 3R
P2 HHEPAHs & EARHIE KT RERIR , EELEIRATT

(1) F[E 3 + PAHs % & SUA FAab T ik ys 4
K-, HAS X3 PAHs & it X T AR R IR 25 57, 46
3t ARAL AR ARV R Y ER 3 b X PAHs B iR
2 I Y 16PAHs % & i 5 2R ffa F o et
(457.7 ng-g") > % b (384.2 ng-g') > %45 (307. 3
ng-g)>HIEG(290. 7 ng-g)>PHIL(227. 8 ng- g™ ) >Vh
7 (186. 1 ng-g ™), fEdb L [X 13 Y 16PAHs V-1 %

AR T R X Y 2. 5%

(2) H1 F= B4 o3 A A5 30 32 38 HE RO 2 R
PAHs 19 =RV, BRIEIR 1) DR SR ALK 5 12 H
PHLERIN 25 458 7 X 47 {8 B0 00 A 7 e M 2 A, 45 2R R W
BRE R AT 1 18 PAHSs 7 1 19 25 [8] 43 41 4% Jmy 5% W) B
K, ACHHARBGE IR Z o T L, 3 E 3R )2 4 PAHS
T SRR A O TR A AR R A S iE
FEASHEROT TR R WA 77 B, % B R s el
AT, LA 55 PAHSs HER A IRk
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