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Introduction
Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous persistent organic pollutants
(POPs) in the environment, which may exert adverse influence on soil environment quality.
Due to extremely complicated and diverse emission sources of PAHs, it is indispensable to
establish an effective methodology for their source apportionment. To achieve this research
purpose, the molecular marker parameters-based source apportionment for PAHs in soils is of
great significance. These parameters are extensively used to identify the source of PAHs in air
(Lee et al., 1982; Hwang et al., 2003; Zhang et al.,2005;Park et al.,2011; Tobiszewski et al.,
2012); however, they have been explored in soil and sediment recently (Yunker et
al.,2002;Yan et al.,2004;Huang et al.,2012). Once released into soils, chemical composition of
PAHs may change.This could bring some uncertainty for their source identification in soils.
Therefore,some researchers have doubted on the parameters used for pollution source
apportionment of PAHs in soil (Zuo et al.,2007; Galarneau,2008;Ravindra et al., 2008;
Katsoyiannis et al.,2007; Dvorská et al.,2011;Huang et al.,2012). Vertical migration and
microbial biodegradation may be responsible for the alteration of molecular marker
composition of PAHs. Up to date, how the vertical migration and biodegradation influence on
the molecular marker parameters remains unclear.
Objectives and Results
To better understand the influence of vertical migration and microbial degradation on the
effectiveness of molecular biomarker parameters for PAHs source apportionment, it was
proposed to analysis the fractionation effect of different PAH species during vertical migration
process in the soil profiles based on the soil-column leaching simulation experiment, and
compare the difference in anti-microbial degradation among different PAHs monomers based
on the microbial degradation simulation experiment. The influence of vertical migration and
microbial degradation on the effectiveness of molecular biomarker parameters for PAHs source
apportionment in soil were preliminarily discussed.
The results of leaching simulation experiment indicate that: (1) The contents of both total
and individual PAHs in topsoil are sharply decreased after leaching experiment, which indicate
that the migration of PAHs has happened during the simulating experiments at different levels.
The PAHs with low molecular weight (2-3 rings) are more readily to migrate to the deep
horizon of the soil profile than the PAHs with high molecular weight (4-6 rings), implying that
migration ability of different molecular weight PAHs are different obviously; (2)The migration
rate of PAHs with different structure are various, for example, Ph>An, BaA>Chr, Fl>Py,
I[1,2,3-cd]P>B[g,h,i]Pe; (3) The values of An/(An+Ph), BaA/( BaA +Chr), Fl/(Fl+Py), I[1,2,3cd]P, B[g,h,i]Pe, C0/(C0+C1) and LMW/HMW in topsoil changed in different degrees after
leaching experiment; (4)The leaching flow of water,TOC in soil and physicochemical property
of PAHs have important influences on the migration of PAHs in soil column.
The results of simulation experiment for microbial degradation suggest that: (1) The
degradation rate of different PAH monomers is significantly varying. After degraded for 28
days, the maximal degradation rate of phenanthrene, anthracene, fluoranthene, pyrene,
benzo[a]anthracene and chrysene is 25.3%, 35.6%, 20.1%, 19.2%, 9.7%, 10.2% and 20.0%,
9.0%, 15.0%, 13.0%, 4.0%, 6.0% in single and combined medium condition, respectively. In
crude oil medium, the degradation efficiency of PAHs is more sophisticated. The degradation
rate of low and middle molecular weight PAHs decreased with time. This may be due to the
degradation of alkyl or high molecular weight PAHs to low molecular weight ones.
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(2)Comparing the parameters before and after the degradation, Ant/( Ant+Phe), Fl/(Fl+Py),
BaA/(BaA+Chry) and LMW/HMW have changed.
Conclusions
Some PAHs molecular marker parameters for source apportionment were changing during
the leaching procedure.Thus, the effectiveness of these parameters should be reconsidered. In
this research, Fl/(Fl+Py), An/(An+Ph) and LMW/HMW have changed sharply, whereas,
BaA/( BaA+Chr) and IP/( IP+B[g, h, i]Pe) are relatively stable.
Microbial degradation can also influence on the effectiveness of some molecular marker
parameters, such as Ant/(Ant+Phe), BaA/( BaA+Chry) and LMW/HMW, for PAHs source
apportionment.
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