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Study on PAHs in Soils of Typical Area in Pearl River Delta, South China-A Case Study from Shunde, Foshan city
MA Jin'*, ZHOU Yong—zhang'?, ZHANG Tian-bin®>, WAN Hong—fu®

(1.Center for Earth Environment and Resources, Sun Yat—sen University, Guangzhou 510275, China;2. Department of Earth Science,
Zhongshan university, Guangzhou 510275, China;3. Guangdong Institute of Eco—environment and Soil Sciences, Guangzhou 510650, China )
Abstract: The content of Polycyclic Aromatic Hydrocarbons (PAHs )of 26 soil samples collected from Shunde, which located in the Pearl
River Delta were analyzed. The results showed that 8 components of PAHs were detected in all soil samples, and other 8 components were al—
so detected in different degrees. The content of PAHs ranged from 34.0 to 341.0 pg-kg™ with the mean value of 169.4 pg-kg™. Soils in
Shunde were polluted by PAHs lightly according to Maliszewska—Kordybach’s study. It can be confirmed that the increase of PAHs in soil is
connected to human activities closely. Principal Component Analysis was used to analysis the origins, and 2 components were extracted. It
seemed that PAHs in Shunde were mainly from biomass burning. At last, PAHs componets were classified to 3 sorts through cluster analysis,
and the result revealed the differences of environmental behavior and chemic—characters of PAHs.
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Table 1 Descriptive statistics of PAHs content in soils of

Shunde city( pg-kg™)

[l atL7] BRM BoME P bR Kb
%% Nap  15.0 35 6.7 34 100
A Ane 1.0 ND 0.4 0.3 96.15
TEE Acy 20 ND 0.7 0.4 69.23
% Fle  13.0 1.5 4.0 2.7 100
B/ Phe 925 8.0 4.5 20.7 100
H Ant 3.0 ND 0.2 0.7 7.69
pI5Y Fla 520 45 24.6 13.7 100
B Pyr 415 3.0 187 113 100
S Chr 500 3.0 195 11.8 100
H I al Baa  16.0 ND 6.0 44 9231
FEHDIFERE Bal  53.0 35 18.4 11.6 100
ZIFkZEE Bkf 20.0 ND 5.4 6.7 100
HIF[altE Bap 18 ND 4.15 5.9 50
Bigf[1,2,3-cdliE 1lp  29.0 ND 7.7 7.5 88.46
ZFJf[a,h]E  Daa 45 ND 1.4 12 84.62
HIf[ghidE  Bep 335 ND 9.0 9.0 88.46
PAHSs 341.0 340 169.4  88.1 100

E:ND oAk

W1 RTRAE L, i 16 Az 2395 h A
8 kS %K 100% , 43 2 2% 2 AE OB i
A IF[b]oe BURMZE I (k]2 B, HoAx 8 Rl A A Inl A2 B
A, JE (96.15% ) . 2K 3F [a] B (92.31% ) | Efi If:
[1,2,3,-cd] £(88.46%) A I ghi] 4E(88.46% ) . &
Jf[a,h] B (84.62% ). — 4, )& (69.23% ). 4 If [a] i
(50% ) , K5 R AR AP R (7.69%) o FHTARIR
WFFE i B R AR R AR, AP TRt XTI g
HEMWFRARE S eE A ek AR L,
19 A H R R R S AN 1 g kg™, Hox 18 4
TAEE SO 0.5 pg ke, T UL HUBURAIR , il 13
PR A AT R T AR A3HT

HRH [ P e B 28 MUK (TARC) BOBIFSE , 5 3R % 5
HLIE ) PAHs BATSRFN A BURME A . AR5 2
FIHER & i = P AR PAHS, 25 FIHEY S 3 374157
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Maliszewska—Kordybach!"%g &%} 16 #p{f:#% PAHs
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Table 2 Standard of soil PAHs pollution

2l ARZY REER PEIER EER
3 PAHs(pg-kg) <200 200~600  600~1 000  >1 000

5| H Maliszewska—Kordybach, 1996,

TEAME B SR BT AR K RIXE , i B A %
BB AT R (RIREAE ) o 10 #7 (Factor anal-
ysis) W] DA AR G e B U LA 2R G ST AR
i, ok R WLFR Y 2 A AL S GRS R . T
Pl iz is FHAE 2 Rt g i,

FIH SPSS13.0 X 26 /4> HHERE S 14 Fpiiiz 2
IIFREA AT A3 0T, T A R L3 3,

R For M e W JEOR 14 N8 H S Bl (5 BT LLSE
HL 2 AR, B iR A 89.915%.
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FEAE) PAHs LUIRER A 38 I HEWT £ - 1% T
WRGEUR , = R 2 AR IR, UL AR X 145 PAHs
FER ARRREIR , T ZE 2k A AT

HR A FH A 78 2, 7T DA HEAE 2k 2 PAHs
ISR, 4N Fla/(Fla+Pyr)<0.4, WFE 7R MK 5 ; Fla/(F
la+Pyr)>0.5, NFgRAPHREeRIR ;0.4<Fla/( Fla+Pyr )<
0.5, MIFE/RVRIMBREER IR . ARPEAS RIS LS AL Fla/
(Fla+Pyr)=0.548, 25 % K F 0.5, Ui BB 5% X PAHs &
BORIETAEYIRGE  EDIE T B3 A i ds i 19
2538, IR 5T B A M4 1 T A X 44 PAHs 2k
TR T ARG I ARIA RS FE AT AR e a5
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Table 3 Total Variance Explained obtained by Principal Component Analysis

Initial Eigenvalues
Component

Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %
1 10.532 75.232 75.232 10.532 75.232 75.232
2 2.056 14.683 89.915 2.056 14.683 89.915
3 0.710 5.071 94.986
4 0.556 3.970 98.956
5 0.122 0.872 99.828
6 0.024 0.172 100.000
7 1.07E-015 7.65E-015 100.000
8 6.75E-016 4.82E-015 100.000
9 2.79E-016 1.99E-015 100.000
10 1.47E-016 1.05E-015 100.000
11 -3.02E-017 -2.16E-016 100.000
12 -7.38E-017 -5.27E-016 100.000
13 -2.68E-016 -1.91E-015 100.000
14 -3.62E-016 -2.58E-015 100.000

Extraction Method: Principal Component Analysis.
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Table 4 Component Matrix of PAHs in soils of Shunde
Nap  Acy  Fluo  Phe Fla Pyr Chr  B(a)A B(a)F B(k)F B(a)P Ind(cd)P DB(a,h)A B(ghi)P
o 1 0.011 0.860 0.735 0.711 0.921 0.924 0.901 0.968 0.979 0.973 0.940 0.900 0.962 0.878
2 0.882 -0.364 -0.109  0.609 0.315 0.358 0.328 0.184 0.035 -0.170  -0.237 -0.386 -0.115 -0.379

Extraction Method: Principal Component Analysis. 2 components extracted.
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Figure 1 Clustering tree of soil PAHs concentration in soil of Shunde
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