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Transport and Differentiation of Polycyclic Aromatic Hydrocarbons in Air from

Dashiwei Karst Sinkholes in Guangxi, China

KONG Xiang-sheng'>?, QI Shi-hua', SUN Qian*, HUANG Bao-jian®

(1. School of Environmental Studies, China University of Geoscience, Wuhan 430074, China; 2. Institute of Karst Geology, Chinese
Academy of Geological Sciences, Guilin 541004, China; 3. Key Open Laboratory of Karst Ecosystem and Rocky Desertification Control,
Chinese Academy of Geological Sciences, Guilin 541004, China; 4. Environmental Protection Bureau of Guilin, Guilin 541001,
China)

Abstract: The typical karst Dashiwei Sinkholes located in Leye County, Guangxi were chosen as the study object. The air samples
from the opening of Dashiwei Sinkholes to the underground river profiles were collected by polyurethane foam passive samplers ( PUF-
PAS) , and the meteorological parameters were observed. The 16 PAHs were analyzed using GC-MS. The results showed that the total
PAHs concentration in air in Dashiwei Sinkholes ranged from 33. 76 ng-d ™' to 150. 86 ng-d ™', with an average of 80. 36 ng+d~'. The
mean concentrations in the cliff, the bottom and the underground river profiles were 67. 17, 85.36 and 101. 67 ng-d ™", respectively.
The 2-3 rings PAHs (including phenanthrene, anthracene, napnthalene and fluorene) accounted for 87.97% of the total of PAHs.
The transport and accumulation processes of PAHs in air in Dashiwei Sinkholes were: the ground to the cliff section to the bottom
section and then to the underground river, and the total PAHs concentrations showed an obvious increasing tendency with the decrease
in altitude or increase in the length of the underground river. Low molecular weight PAHs compounds ( including phenanthrene,
anthracene, flourene and fluoranthene) in air went through differentiation at the bottom of the west peak, the bottom of the sinkhole and
the underground river. The primary sources of PAHs were pyrogenic sources with atmosphere transport. Ambient temperature was the
predominating factor influencing the transport and accumulation of gas phase PAHs in Dashiwei Sinkholes, following by wind speed,
wind direction and relative humidity. Relative humidity and the temperature were the predominating factors influencing the
differentiation, following by wind speed and wind direction. As a whole, a “cold trapping effect” of POPs was showed obviously in
Dashiwei Sinkholes.

Key words : polycyclic aromatic hydrocarbons ; Dashiwei Sinkholes; transport; differentiation; meteorological parameter
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Schematic diagram of sampling locations and the PUF-passive sampler
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BE(1:2) g AE 851 ik, FH 25 mlL 09 5 H e/ 1E
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5 min, Jf LA 3°C « min ™" [ 3R G 0 &2 290°C, 1F
290°CPRFF 40 min, [ B ERE RS FIR I 25 152 3 31) 24
FFLE 270°C F1 280°C. #AN A, &L sh M 3N
1.5 mLe-min " WRZAAEG AT 1 WL 3L TC A At
PERESY B, 16 B PAHs $8 45 . 2 ~ 3 3R ZE
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Table 1  Concentrations of PAHs and data statistic in air from Dashiwei Sinkholes/ng-d !

RHEAE TRUGE A RE oL RE KU T
2~3 ¥ > PAHs 65. 60 63.06 82.38 97.45
4 3% > PAHs 2.70 2.82 2.98 4.13
5~6 ¥ > PAHs 0.06 0.11 0.05 0.09
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