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Distribution, Sources, and Risk Assessment of Polycyclic Aromatic
Hydrocarbons in Surface Water and Sediments of Dawen River Basin
Liu Zengzhe', Liu Xinjie', Dong Zhi'*, Li Xiaogian'*, Chen Xinchuang'?*, Li Jiajing", Li Xin'
(1.College of Forestry, Shandong Agricultural Untversity, Taishan Forest Ecosystem Research Station, Tai'an,
Shandong 271018, China; 2.Co-Innovation Center for Soil-Water and Forest-Grass Ecological Conservation in
Yellow River Basin of Shandong Higher Education Institutions, Tai'an, Shandong 271018, China)

Abstract: [ Objective] To elucidate the pollution characteristics and environmental risks of polycyclic aromatic
hydrocarbons (PAHs) in the Dawen River basin. [Methods] Surface water and sediment samples were collected
from 24 sites in the main stream and major tributaries of the basin. The concentration levels, spatial distribution,
source contributions, and ecological risks of 16 priority-controlled PAHs were analyzed. [Results] 1) The
concentration of ZPAHSs in the water bodies of the Dawen River basin ranged from 59.05 ng/L to 105.27 ng/
L, while that in sediments ranged from 414.90 ng/g to 2 931.17 ng/g. The spatial distribution trend of PAHs
in surface water was: Yingwen River > Mouwen River > Daqing River and Dongping lL.ake > the main
stream of Dawen River > Chaiwen River. The spatial distribution trend of PAHs in sediments was: Daqing
River and Dongping lLake > Mouwen River > the main stream of Dawen River > Yingwen River >

Chaiwen River. 2) Analysis using the Positive Matrix Factorization (PMF) model revealed that the main sources
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of PAHs in water were biomass combustion, industrial coal combustion, traffic emissions, and petroleum sources.
The main sources of PAHs in sediments were petroleum sources, traffic emissions, coal combustion, biomass
combustion, and coke sources. 3) Ecological risk assessment indicated that most PAHs in the basin were at a
moderate risk level, while Nap and Ant in sediments were at a high-risk level. BaP and DahA were the primary
contributors to the toxic risk of PAHs in the Dawen River basin. The results indicated that the Dawen River basin
had been contaminated by polycyclic aromatic hydrocarbons (PAHs), and its ecological risks could not be ignored.
Based on the source apportionment results, it is recommended to prioritize the strengthening of emission controls
on major contributing sources such as biomass burning, industrial coal combustion, and traffic emissions.
[ Conclusion | Future work should integrate the pollution characteristics of the basin, conduct long-term dynamic
monitoring and source control strategy evaluation, and provide scientific support for regional water environment
management and ecological security.

Keywords: polycyclic aromatic hydrocarbons; water environment; sediments; pollution characteristics; Dawen

River basin
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Fig.1 Sampling sites in Dawen River basin
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Table 3 Concentration ranges and detection rates of PAHs in waters and sediments of Dawen River basin
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Fig.2 Spatial distribution of PAHs in Dawen River Basin
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Fig.5 PAHs source factors in sediments from Dawen River
basin
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Fig. 6 Ecological risk assessment of individual PAHs in waters and sediments of Dawen River basin
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Fig. 7 Ecological risk assessment of waters and sediments at various sites in Dawen River basin

AW FE R B it K AR Y Hh 16 Fl PAHSs
(1 TEQUEAT R G800 M, #c fk 35 1) % B0 U AR A 550K
ETEQEME K25 (F 8. AKikd & TEQE MK
B 70 B 75 (9.84~10.09 ng/L) , /% M 3t 48k /K A1 2
P 58 B A T — A AR Y — 1 R SR . BUR
(1 5 TEQ B AR R A K R oy TEQ i i 24
Kos g, H 28 ] 55 50 ME R R (60.74~464.81 ng/g) «
B B 45 75 DUFR A & PAHSs 75 Y W) 78 I 3 30 55w i 4%
O B 5 A B K ) OB R A S KU G

BT EEAKR . VIR TEQ R 28 8] 40 A 52 R 2 2%
(R 7 5 ¢ SO 25 R AIE o RV T B AR - i
B (S1-S5) i BCIA (S16-S19) 1 58 503 (S20-24) §5
7K SR A AR , AR ST S12 5 S 8 i S e ik
{H CTEQ™>300 ng/g) , 14 B it Bl PN — Ky XU $4 o
Xit 2 M TR A R AT R B, JE IR SR KR IR R LR, HE
M TEQ ¥ i BaP #1 DahA 2 F 5 w5 2 7F (9 80 1K
PAHsZXf + 5, Z & ST stmk @it 90% .

http. // stbexb.alljournal.com.cn



148 KL TR R 540 B
3 ki T 6
10 1350
~ 300.—’;
- 8 1250 o,
26 41200 £
% i 150§
N 100 [
2 50
0

0
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 SI12 S13 S14 S15 S16 S17 S18 S19 S20 S21 822 823 8§24
P

8 RBUGAREAKEMAYPEEELE

Fig. 8 Toxic equivalents in waters and sediments of Dawen River basin
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