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Environmental Factors on Distribution of Polycyclic Aromatic Hydrocarbons in

Soils from Dashiwei Karst Giant Doline ( Tiankeng) in Guangxi, China

KONG Xiang-sheng' >, QI Shi-hua’, JIANG Zhong-cheng'”, HUANG Bao-jian'

(1. TInstitute of Karst Geology,Chinese Academy of Geological Science, Guilin 541004, China; 2. School of Environmental Studies,
China University of Geoscience, Wuhan 430074, China; 3. Key Open Laboratory of Karst Ecosystem and Rocky Desertification
Control, Chinese Academy of Geological Science, Guilin 541004, China)

Abstract: With typical Dashiwei karst great doline ( Tiankeng) located in Leye county, Guangxi in China as study area, the soil
samples of different karst topography were collected and analyzed utilizing GC-MS for the 16 PAHs. Environmental factors were
observed by weather instrument. The results showed that the total PAHs concentration in soils of the ground ( the positive landform) of
Dashiwei great doline ranged from 75.20 ng+g™' to 373.79 ng-g~", with an average of 120. 70 ng-g~'. In Dashwei great doline (the
negative landform) , the total PAHs concentration in soils of cliff ranged from 19. 88 ng-g~' to 330.79 ng-g~', with an average of
131.86 ng-g™"; the concentration of the bottom section ranged from 127.48 ng-g™' to 661.62 ng-g™', with an average of 395.22
ng-g~'; and the concentration of the underground river ranged from 1132.11 ng-g™' to 1749.95 ng-g™', with an average of
1412.39 ng-g~'. The PAHs compounds were mainly 4-6 rings PAH. The primary sources of PAHs were pyrogenic sources. The
pollution approaches were mainly atmospheric transportation and deposition. As a whole, the spatial distribution of PAHs in soils in
Dashiwei doline gradually increased from the surface-the cliff-the bottom-the underground river with the increase of temperature and
relative humidity. Accumulation and differentiation of PAHs in a vertical way were showed by coal trap effect”. Environmental factors
influencing the distribution of PAHs in soils were majorly temperature, followed by humidity, wind direction and wind speed, and in
some parts multi environmental factors worked together. The effect of the environmental factors was bigger in summer than in winter.
Monitoring of PAHs discovered that the total PAHs concentration in soils of the bottom was 3. 5 times higher in 2007 than in 2006. As
a consequence, this study suggested that the accumulation and differentiation of karst doline was related with these important
environmental factors.

Key words: polycyclic aromatic hydrocarbons; karst giant doline ( Tiankeng ) ; Dashiwei Leye; double-layers space structure;

distribution ; environmental factor
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Table 1  Residual levels of selected PAHs in soils from Dashiwei giant doline area (DW)/ng+g ™!

PAHS s TR AR T ) TR b TV b T KA PRl A Ve ) T

T W e Vi B b T bR
Nap 5.43~9.05 8.85  2.62 5.87~9.28 7.67  1.31 ND" ~36.28 11.55 11.55
Acy 0.80 ~10.54 3.18  3.33 0.65 ~1.55 .04  0.28 ND ~1.99 0.28  0.75
Ace 0.35~1.98 0.79  0.53 ND ~0.47 0.14  0.18 ND 0 0.00
Flu 0.69 ~3.36 2 1.06 1.44 ~2.15 1.74  0.23 ND ~6. 46 0.92  2.44
Phe 2.20 ~10.95 8.25  3.75 5.27 ~7.41 6.09 0.75 8.97 ~22. 80 12.45  4.67
Ant 6.20 ~12.72 9.81  2.94 5.59~7.14 6.53  0.57 ND ~21.92 10.76  6.35
FIA 1.40 ~6.43 5.6 3.83 2.33~6.35 3.5 1.34 ND ~ 10. 63 4.39  3.26
Pyr 1.72 ~11.92 4.35  3.20 1.69 ~4.77 2.68  1.03 ND ~8.23 2.41 2.94
BaA 3.40 ~8.88 4.85 174 3.50 ~5.68 4.44  0.79 ND ~22.53 6.57 8.21
Chr 4.26 ~18.44 1277  5.12 8.12 ~15.88 .72 2.78 ND ~31.45 10.93  12.15
BbF 7.13 ~25.57 22,72 16.78  11.64 ~24.88 16. 1 4.79 ND ~62. 54 8.93  23.64
BkF 9.66 ~82.71 21.98  24.23 7.59 ~17.72 10.85  3.60 ND ~35.25 6.98  12.78
BaP 5.76 ~42.05 14.09  11.65 5.15~8.88 6.49  1.18 ND ~17.93 2.5 6.78
InP 1.76 ~45.43 13.22  14.17 1.96 ~6.25 4.29  2.30 ND ~9.01 2.79  3.88
DaA 1.46 ~58.11 9.68  19.59 ND ~2.91 .17 0.75 ND ~13.30 .90 5.03
BgP 3.84 ~12.40 8.33  2.83 2.65~11.17 6.45  2.59 ND ~19. 47 2.78  7.36
> PAHs 78.26 ~373.79  150.47 94.43  96.05~186.89  90.92 15.50  19.88 ~308.79 86.20  99.89
2 ~3 5 > PAHs 26.41 ~48.67 38.48  8.91  23.74 ~30.63 26.73  2.72  19.88 ~98.09 40.35  26.19
4 3% > PAHs 33.26 ~169.51  66.67 43.02  34.25~68.49 45.79  12.07 ND~160.00  35.83  56.16
5~6 ¥ > PAHs 15.5~156.52  45.32  46.07  13.31~21.12 18.40  4.42 ND ~50. 70 10.03  18.31
PAHS KA RV g ) i A BB e B ) T EL TRl

A YiH A I P e Fin | i ez
Nap 16. 86 ~86.90 39.27  23.34  8.78~34.55 23.48  8.71 3.93~4.77 4.26  0.45
Acy ND ~6. 62 1.81  2.59 1.05~4.22 2.70  1.20 0.04 ~0.44 0.23  0.20
Ace ND ~2.76 0.56 1.06  0.51~1.96 1.16  0.63 0.06 ~0. 08 0.07 0.0l
Flu ND ~7.92 3.27  3.56  0.33~7.89 4.20 2.7 0.15~1.09 0.65  0.47
Phe ND ~22. 15 11.96  8.41  10.55~28.77 18.23  9.04 5.69 ~14.72 9.23 4.8
Ant ND ~21.45 11.7 7.89  10.13 ~30.95 19.58  9.66 4.21 ~11.07 6.89  3.67
FIA ND ~13.23 8.20 4.72  4.60~18.83 10.86  5.40 2.62~7.92 5.60  2.71
Pyr ND ~11.90 501 4.19  3.21~13.25 8.31  3.92 2.00 ~5. 81 4.36  2.06
BaA ND ~19. 19 8.51  7.60 ND ~36. 35 11.74 13.72 4.51 ~16.07 10.45  5.79
Chr ND ~29.46 14.00 12.14  11.88 ~83.72 39.49  25.79  651.95~1312.47  959.97 332.50
BLF ND ~70. 89 3238 27.72  18.11~130.25 61.40 40.37  99.74 ~131.93 104.87  24.89
BkF ND ~64. 21 22.16 22.94  15.27~162.47  71.41 56.44  91.72 ~159.69 120.33  35.24
BaP ND ~38.98 8.05 14.34 ND~106.98  52.79 70.77  130.47 ~215.04 185.2  39.16
InP ND ~16.46 6.82  4.69 ND~107.40  22.86 20.32  37.09 ~152.90 69.69  3.25
DaA ND ~8.74 .25 3.30  3.58-~18.29 10.58  5.76 4.94 ~39.80 19.45 18.15
BgP ND ~17. 86 2.55  6.75  10.12~74.70 36.41  27.59 0.55 ~20. 62 8.41 10.72
> PAHs 63.07~330.79  177.50 90.85 127.48 ~661.62  395.22 211.05 1132.11~1749.95 1412.39 312.88
2~33 > PAHs 48.58 ~102.99  76.76  20.91  40.93~120.16  80.21 32.79  16.70 ~39.16 26.93  11.36
43 > PAHs ND ~ 195. 65 82.06  70.93 72.5~375.55  192.36 121.68 883.15~1610.60 1200.22 372.59
5~63 > PAHs ND ~81.69 18.67 28.60 32.93~215.05  122.64 73.34  122.65~224.02 185.48 54.87

1)ND fRFEAKH
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T AR - PG T 2R > PAHS P
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$4395.22 ng-g ', Hh 2 ~3 A5 19.31% . 4 ~6
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Tl T ARV RE | PHUELRE | RBTKE, M
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0.50; FKAE PAHs £ ZRIETIb A IR be , BRI
LR ERA. KA Bl - O 1 X, BF
DL PAHs [R5 5 2 32 BN KA IR B B TR

R TAETXE KA BT PAHs 1975 YK,
WFFEBERE T @ BRE R 1 AR b X HEA T, KA IR
HoAfFgE X E b 3 1475 Y K F- (122. 68 ng-g ')
ML T VU5 R IR AR 3 (0. 83 ~ 14, 41 ng-g '), 5
VUL i b e i ) (85. 45 ~195.07 ng-g ') .
P BT B 4215170 (34.9 ~ 171 ng-g ") A4 5 1K
TR e LA™ ) A 1 ik AR A Bl R 2 £
(770 ng-g ") . BEHERLILBKA £ F 0 T 22 )2 £
HE(1900 ng-g™") ;b [ J2 i 322 W5 S0 65 b X 1 LA
FRA B K GAL T2 100 km 9 5048 B g N o) 2
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35 TS F e T X R ARG A 20 e, i T
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KGO T K BT B A R ) e h PAHs % i
CEHIME SR 395.22 ng-g™' . 1412.39 ng-g '),

-5 DU g LA A 2 40, 2498 T o i X A
15 YK JEHAEAS AR, HI5 YK B R
o 25 % B & ik M IX A Y (59,71 ~ 615.8
ng-g ') BRVL =N (31.5 ~791.6 ng-g™').
R far 224 Z PAHs % &K T 50 ng-g ' AY H IR
RTCTE Y 3K — A BAR E S BT - e
(IEMIE) B 4523 PAHs MRS Y BRH T 5
Vsl - OBUZ 25 RS54, S 3500« ¥ B Bk 38 1y ™ ol i
HRFI I YT 57 B R T
3.2 AEeS I PAHs (M SRR N &R

WFFEFBAIREE | YR | RUHURN R ] 2 5 M 5 A
WA PLIGRYER | VIR E AN . IR
PSRN T PAHs THE UM S5 1B 3R 7 T4
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—ANEEH T SRR A S G AR A KR S PAHS
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A & T PAHs 76 e 0 5% B8 Wk B 5 2R B
K2 B YA A, i 52 FLAb & A B 1 ) 3 Ak 24
JE LA K A3 A MU | 0 4 AR 4 3% i 25 )
AL 2E PR B ], A oY R EHE I I H R
JEE | OFRREE | XRS5 3 PAHSs BCR.
3.2.1 PAHs 7046 5 AN R

(1) M A< m - e L i T

WK 2(a) B, KA Bl XA pE-Pa b 4 1
TR PAHS (44315 52 1) PG AU ABTRA0 85 ok IR il 2, op
[ HE S0P 38 v DR AL, 0 301 A R A LR BRI £ 5
dikf (Se6 SRFEM). SRFEM, Se6 L3+ PAHs W&
AR 2R T 1L R A A T R B KR HEL PAHS
JITEL TR B R G 48 rh PAHs Wk % B 5 5
TR A4 VB R T B b T T SUZ 25 A R R
(IRRIRIRES A F T PAHs BOUTREFISFBE. MR
FRIE BE B AL 4 AT, SRl B T UL PY At M E L X
AR (16.6°C) LR pg T ) g 7 A1 (6 b
(22°C) & 5°C 7 IR RS BE R 0.5°C /100 m; 4FF
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(76.7% ) &5 ; MM & (1400 mm) BT (1304
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M1 000 m LAE. S5 40, KA B <) XA F R e
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ISR X (IR BE &) [ U X (IR BE AR ) B 7% B 43
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TR, R A R F POPs S I TR .
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FE). ZRVGIELREE [+ 5 PAHs 0 i A S 1
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Fig. 2 Relationship between distribution of PAHs and environmental

factors in soils in Dashiwei doline
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Fig. 3 Accumulation and differentiation process of PAHs in soils

with different karst space in Dashiwei giant doline
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