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Altitudinal Gradient Distribution and Source Analysis of PAHs Content of

Topsoil in Jinfo Mountain, Chongqing

SHI Yang'”,SUN Yu-chuan'" ,LIANG Zuo-bing' ,REN Kun', YUAN Dao-xian'"

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir, Ministry of Education, School of Geographical Sciences, Southwest
University, Chongqing 400715, China; 2. Field Scientific Observation & Research Base of Karst Eco-Environments at Nanchuan in
Chongqing, Ministry of Land and Resource, Chongqing 408435, China; 3. Key Laboratory of Karst Dynamics Laboratory, Ministry of
Land and Resources & Guangxi; Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004, China)
Abstract ; The condensation effect has made high mountains the storage vault of durable organic pollutants. This research measured the
content and constitutes of polycyclic aromatic hydrocarbons (PAHs) in 10 topsoil samples collected at different altitudes from the south
slope of Chongging Jinfo Mountain by gas chromatograph-mass spectrometer (GC/MC). And the pollution source of PAHs was analyzed
by ratio method and principal component regression. The ecological risk of PAHs was evaluated using BaP toxic equivlants (TEQ,,,, .
The results showed that the concentrations of 16 priority PAHs in topsoil ranged from 240-2 121 ng+g~'. The average value of PAHs
was 849 ng-g™', and 2 to 3-ring PAHs were the dominant compounds. The concentrations of 7 carcinogenic PAHs accounted for
17.8% of total PAHs averagely. In the research area, various-ring PAHs and gross PAHs increased with the rise of altitude. The
increase of low-ring PAHs was most obvious, and the volatility of high-ring PAHs was relatively high. But the ratio of different-ring
PAHs in gross PAHs showed no regularity with the rise of altitude. The PAHs of soil in the research area mainly came from the oil
sources, oil products, and combustion sources of coal and biomass. In the research area, the soil has been polluted to a certain extent,
but the toxicity risk is relatively low.

Key words: polycyclic aromatic hydrocarbons; soils; altitude; source apportionment; ecologic risk assessment
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Table 1

Concentrations and contributions of individual PAHs in

surface soil from the south slope of Jinfo Mountain

PAHs Fri/ng-g ! i ZPAHS J it 5380 %
i FayfE fiEgi] FayfE

Nap 37.9 ~494 165  13.3~26.3  19.4
Acy 8.8~27.7 137 L1~4.1 2.1
Ace 23.2 ~160 63.1 5.0~11.9 8.1
Flu 62.3 ~289 135 9.9~29.9  18.6
Phe 50.0 ~248 128 10.3~24.5  16.7
Ant 2.0~17.3 7.8 0.4~2.9 0.9
Fla 5.8~44.1 18.7  1.2~3.4 2.3
Pyr 2.2~31.8 127 0.7~2.3 1.3
BaA " N.D~12.9 3.4 0~0.9 0.3
Chry * N.D~62.7 23.7 0~4.0 2.5
BbF 8.3~142 48.3  2.1-~9.9 5.1
BKF " 8.7 ~139 477 2.1~9.8 5.1
BaP * 1.8 ~44.8 4.1 0.4~3.2 1.4
InP" 0.1~123 2.4 N.D~5.8 1.7
DaA* N.D~62.1 151 N.D~5.6 1.7
BgP 2.2 ~363 132 0.9~38.6  12.7
2+3 3 203~1235 512 41.9~856  65.8
415 7.9 ~151 58.5  2.7~10.5 6.5
5+6 21.2 ~735 279 8.8~52.5  27.7
> PAHs 24.7 ~526 175 7.2~36.5  17.8
> PAHs 240~2121 849

1) * F7n 80 P PAHs, Z7PAHS S 7 FhEUE M PAHs B,
> PAHs 2 16 Fi PAHs £ fit, N. D S fiE T4l

2.2 4Erph PAHs i Bl S EE 09 AR AL

i3 PAHs 198 =5 R HLIK (TOC) #F
AT, G5 R W 2. MR AT %0, BR DaA 1 BgP
Sh, HAH) PAH LA )2 PAHs E8 15 13 TOC
EEHIE, £+ TOC B PAHs 7 & ) —1
HENER. ARV, &M PAHs H T o 2% 5
PE | MEREARE LUAE & PR | W A P R A P IR
50k A AT R (HF ST X 4 R A
) PAHs JH3%A £ B 5 TOC 3% (A7 M, Bir LA
X +3€ PAHs 7 & FR 32 13 TOC a4k, 38 37 5]
Vi e A LA 22 DR 2R 5

x2 RELTED PAH HLAYWS 1 TOC HERH

Table 2 Correlation coefficient between PAH and TOC in surface soil

Nap Acy Ace Flu Phe Ant Fla Pyr BaA
TOC 0.775**  0.867**  0.890**  0.869°*  0.857°*  0.886**  0.845"* 0.715 * 0.832" "
Chry BbF BkF BaP InP DaA BgP > PAHs
TOC 0.817**  0.788"*  0.787"* 0. 668 * 0.840 " * 0.393 0.217 0.809 " *

1) 4 P<0.05 WEHIE,  + J P <0.01 WFEMHRK
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Table 3 Factor loadings of individual PAHs in surface soils

PAHs M
1 2 3

Nap 0. 614 0.712 -0.172
Acy 0.598 0.707 -0.067
Ace 0. 843 0. 407 0. 164
Flu 0. 891 0.315 0.233
Phe 0.943 -0.028 0.133
Ant 0.813 -0.293 0.253
Fla 0.973 -0.145 -0.117
Pyr 0. 957 -0.143 0.019
BaA 0. 626 -0.555 0.298
Chry 0.926 0. 107 -0.312
BbF 0. 600 -0.508 -0.149
BkF 0.932 0. 068 -0.296
BaP 0.875 -0.057 -0.395
InP 0.755 -0.428 0.275
DaA 0. 868 -0.230 -0.042
BgP 0.257 0.394 0.817
T E TR/ % 64. 50 14. 86 8.79
BRI TR/ % 64.50 79.36 88.15

1) FRARKOE D 2% 200 P i 2B PAH SRR T 480

e =X

ARG X AT 5, M IXAE i AR K —
BEAFIR] P E TR LA K R R T BRI E A Ak T
KL (HTE KR 551 R 2 b PAHs & &
f5KTF 1000 ng-g ™" XN AIEAL] FIERH" ) H4EE
TP R A 773 2, ¥k be = 2 1Y) PAHSs Bl vik K HE
ARASH, H i 3200 PAHs & B AT LB &5
THIKE) B — %2 (>2000 ng-g™'), Hikik
At A N LU R A REL ) ) HECE PAHSs.

XS EHEOHE A KSR PAHS [ /08 76 8 B & A= 150
AN, KB BER ST RS, b1l il A o fa
RR AR AN S0 0 A 18 R PR 6 shid 2 5 4 58
T B R SRR P A2 PAHSs, 4R K H B IR IR
HERSHHEW R PAHs (075 QL. AN, I8 H 5
B4R 1 5 M 48 R B PR X B3 3 R AR M
&4 AR PAHSs.

2.4 +HErp PAHs A4S KB

= H A AT 3 PAHs 19 f 0 R
TE  ASBIFGE R P 24 RS2 R - 38 o i AN A o v
[ FRAENT PAH FRRIETTI5 PR BE AT, 5631
T 4 AT . AT for 22 bl b ™7 B 5T IX
& FRE S LT Nap F1 Phe #0845, B kR ™
#, HK, BKF Fll BgP 2 AbiE b5 ™ F.  [FAE, A X
IEw N Xk A Nap . Phe Fil BgP £ AbHEPR,
Hox PAH RN i bR sl R bR, RIS X
KZE O 23— E B PAHs V5%,

{4 PAHS 38 5 2 B0 2R 31 i e 5 4y
TR PAHs BATEAEBOBME" . T IEH 3R 58
ARSI, LA BaP BRI TTHEAE S PAHs 1
STEE Y BRI (TEQ,,, ) Y AT .

TEQu, = . _ (¢, x TEF,)

K e, SRR PAH BRI BT ng-g ™' 5 TEF,
O A RE S /N (B TR 4) . ARSI
BT 10 A RAF S 22 358 o s b o rh R BR i Y
10 F PAHs (f3#5 Nap . Phe, Ant, Fla, BaA, Chry,
BkF ., BaP, InP, BgP) )i 8¢ M 24 & vk B,y Bl &
2.9~76.7 ng-g™' FHMH N 23.4 ng-g™'. Hefi 2
PRUEFTH ) TEQ, 0 =33.0 ng-g ™', Horp, AP
ASSRAE R R IERE T Y TEQ,,,, (B8 8 A5 v, BT AR
FEIX IR FEE (8o ) KA.

&4 PAHs TIRFREAREN PAHs SHEHERTF
Table 4 Soil quality standards and toxic equivalent factor (TEF) for PAHs

PAHs Nap Acy Ace Flu Phe Ant Fla Pyr

i 2% ¥ b o 15 — — — 45 50 15 —
PIEYN 7 100 — — — 100 — — 100

TEFs 0. 001 0. 001 0. 001 0. 001 0. 001 0. 01 0. 001 0. 001
PAHs BaA Chry BbF BkF BaP InP DaA BgP

fif 22 P AR UE 20 20 — 25 25 25 — 20
IR A il i 100 — 100 100 100 — 100 100

TEFs 0.1 0.01 0.1 0.1 1 0.1 1 0.01
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