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Study on non-extractable residues of PAHs in sediments and their effects on source analysis. HAN Er-xuan', LI Xiao-shui'",
QIN Shi-bin%, LIU Wei-jie®, LI Huan®, YE Zi-yang', QI Shi-hua'* (1.State Key Laboratory of Geomicrobiology and Environmental
Changes, China University of Geosciences (Wuhan), Wuhan 430074, China; 2.Institute of Eco-Environmental Research, Guangxi
Academy of Sciences, Nanning 530007, China; 3.School of Environment, China University of Geosciences (Wuhan), Wuhan 430074,
China). China Environmental Science, 2025,45(7): 3916~3924

Abstract: Surface sediments of Dongting Lake were selected as the research object and the concentrations of non-extractable
polycyclic aromatic hydrocarbons (PAHs) in the samples were analyzed using a combination of silanization and acidification
methods. The study aims to investigate the impact of non-extractable residues on the pollution levels and source analysis of
PAHs. The inclusion of non-extractable residues significantly altered the concentration and compositional characteristics of
PAHs in the samples, raising the proportions of 3-ring PAHs from (19.78% =+ 8.80%) in extractable fractions to (32.97% =+
11.16%) in total concentrations. The proportions of non-extractable PAHs did not exhibit a significant strong correlation with
organic carbon or particle size, but were more affected by the total concentration of targets and pollution sources. Source
apportionment results revealed that, after considering non-extractable residues, the main pollution sources shifted from traffic
emissions (46.91%) to biomass and coal combustion sources (40.70%). The non-extractable residues play an important role in
the source analysis of PAHs.

Key words: sediment; polycyclic aromatic hydrocarbons; non-extractable residues; pollution characteristics; source apportionment
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Fig.1 Sampling sites of Dongting Lake
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Fig.2 Concentrations of 15 PAHs in the sediments of

Dongting Lake
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Fig.6 Source identification results based on characteristic
ratios of extractable fractions and total concentrations of
PAHs in sediments of Dongting Lake
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Fig.7 Contribution rates of different sources to extractable
fractions and total concentrations of PAHs identified by
PMF model
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