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Risk Assessment and Analysis of Polycyclic Aromatic Hydrocarbons in the

Surface Sediments of Xinglin Bay Suburb Rivers of Xiamen

CHENG Qi-ming'*, HUANG Qing'*, LIAO Zhen-ni', SU Li*, LIU Xing-giang’, TANG Jian-feng'
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China; 2. Agricultural College of Guangxi University, Nanning 530004, China; 3. Department of Environmental Science and
Engineering, Tan Kah Kee College, Xiamen University, Zhangzhou 363105, China)

Abstract: The concentrations of 16 polycyclic aromatic hydrocarbons( PAHs) , declared as carcinogens by USEPA, were measured in
the sediment samples(n =19) collected along Xinglin Bay rivers/canals present in Xiamen. PAHs were extracted using accelerated
solvent extraction system and analyzed using gas chromatography-mass spectrometry ( GC-MS). The possible sources of PAHs and their
health risk were investigated. Among selected PAHs, 13 PAHs were detected in the surface sediments. Total concentrations of PAHs in

1

the surface sediments ranged from 413. 00 to 2 748. 81 ng+g ™', with a mean value of 949. 56 ng+g~'. The mean concentration of highly
carcinogenic compounds such as benzo[ k ] fluoranthene ( BKF) and benzo[ g, h,i] perylene ( BghiP) were 69. 15 ng-g™' and 49. 86
ng-g~", respectively and counted for 73.68% out of the total samples. The dominant PAH compounds were 2, 3 and 4 rings and
counted for 61.03% and 23.53% , respectively; while 5-6 rings containing PAHs were accounted for 15.82% . According to the
results, 68.42% of samples were moderately contaminated, while 31. 58% were highly contaminated with PAHs. Based on the ratios
of Ant/(Ant + Phe) and Fla/( Fla + Pyr), it cleared that PAHs in surface sediments were mainly derived from fossil fuel and
combustion products. Principal component analysis results and sediment quality benchmarks( mSQG-Q) were used for risk assessment
of these PAH contaminated sediments. The risk SQG-Q of 16 PAHs were less than 0.50. Comprehensive content, composition and
SQG-Q showed that a certain degree of ecological risks of PAH pollution existed in the surface sediments, particularly in the sites close
to Xinglin Industrial Zone(2, 3, 5 and 9) and Gangtou(13), which need further research work and proper attentions.

Key words:PAHs; Xinglin Bay; surface sediments samples; pollution characteristic; source apportionment
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Fig. 1 Location of sampling sites for PAHs in surface

sediments of the Xinglin Bay rivers
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Table 1 Statistical characteristic of the concentrations of PAHs in surface sediments of Xinglin Bay rivers
Z 3 J7)% (PAHs) ‘ ﬁﬁﬁ,[:ﬁ] ¥ﬂ]{%ﬁl Koth2/%

HFR WL /ng-g /ng-g

2% Nap 2 55.45 ~145. 85 84.98 100. 00
JE Acy 3 N. D ~24.60 3.46 94.74
ZEUE Ace 3 0.10 ~33.75 6.30 100. 00
%j Flo 3 15.58 ~153. 67 43.53 100. 00
3F Phe 3 199. 83 ~546. 09 329.47 100. 00
B Ant 3 6. 68 ~39.48 22.42 100. 00
P Fla 4 7.88 ~243. 14 90. 25 100. 00
B Pyr 4 22.80 ~381. 65 105. 51 100. 00
R (a) B BaA 4 N. D ~299.90 46. 25 94.74
i Chr 4 N. D ~755.96 39.79 5.26
KT (b) T BbF 5 N. DV N. D N. D
BRI (k) ZETE BKF 5 N. D ~336. 14 69. 15 73.68
I (a) B BaP 5 N. D ~204.56 59. 61 84.21
Bidf(1,2,3-cd) B TedP 5 N. D N. D N. D
Z2K3f(a,h) B DahA 5 N. D N. D N. D
It (g,h,1) € BghiP 6 N. D ~244.85 49. 86 73. 68
B Z PAHs 413.00 ~2 748. 81 949. 56 100. 00
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Fig. 2 Structural features of PAHs in surface

sediments of Xinglin Bay rivers
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Table 2 Comparison of PAHs in surface sediments of other reported regions
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Table 3 ERM-Q value and SQG-Q of PAHs in surface sediments from Xinglin Bay rivers
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