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Source Apportionment and Ecological Risk Assessment of Polycyclic Aromatic
Hydrocarbons in Surface Water from Yangtze River, China: Based on PMF

Model

WANG Cheng-long'*, ZOU Xin-qing'”*" , ZHAO Yi-fei'*, LI Bao-jie'’

(1. School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093, China; 2. Key Laboratory for Coast and
Island Development, Ministry of Education, Nanjing University, Nanjing 210093, China)

Abstract : To study the features and ecological risk of PAHs in surface water from Yangtze River, 19 water samples were collected from
the main stream and branch of Yangtze River in August 2015. Solid phase extraction method was used to extract PAHs, and the

concentrations of the 16 priority PAHs were determined using GC-MS. The results indicated that the concentration of total PAHs

( Z PAHs ) in the surface water ranged from 17. 7-110 ng-L ™" with an average value of 42. 6 ng-1.~". The predominant PAHs in the

water were PAHs with 2-3 rings, accounting for 67. 7% of Z PAHs . The results of molecular diagnostic ratios indicated that the

origin of PAHs was mostly combustion sources, including fossil fuel and biomass combustion. PMF model was used to quantitatively
acquire the source contribution of PAHs, which indicated that four sources were identified and their contribution rates were respectively
biomass and coal combustion (40. 1% ) , petroleum source (19.6% ) , traffic source (17.5% ) and coke oven source (22.8% ). The
results of ecological risk assessment indicated that PAHs with 2-3 rings had a relatively high risk level, and Wujiang station and lower
reach had a relatively high risk level based on risk quotient. Overall, the ecological risk of PAHs in the Yangtze River was at a
relatively low level.

Key words : polycyclic aromatic hydrocarbons; Yangtze River; surface water; source; distribution; ecological risk
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Fig. 1 Sampling sites in Yangtze River basin
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10 44 FR IR BT PMEF BB VTR IOK AR v 22 30557 J A DA AT B A 25 KU BT 3791

FIHR R 290°C , 4545 15 min; HERE TR 290C
FHTCo I RE A AR, W 1.0 mLemin .
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2.1 RITHSEFRZRIAE T PAHs 19704 B 4
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R LR LG, A L D> PAHs W J3E AR X BT
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Table 1  Concentration of PAHs in surface water

from Yangtze River Basin

PAHS RIEIE SIS SRR
/ng-L~! /ng-L~! /%
Nap ND ~72.30 13.30 75
Ace 0.13 ~2.94 1.33 100
Acy 1.78 ~10. 16 4.40 100
Flu ND ~13.68 6.21 90
Phe 0.43 ~16.56 6.54 100
Ant 1.00 ~7.04 2.37 100
Flo 1.24 ~6.02 2.13 100
Pyr 1.17 ~5.85 2.20 100
BaA 1.15~3.73 2.00 100
Chr 0.96 ~3.54 1.62 100
BbF 0.63 ~2.44 1.15 100
BkF 1.09 ~2.96 1.55 100
BaP 1.18 ~3.93 1.85 100
IedP 1.06 ~2.13 1.31 100
DahA 0.86 ~1.55 1.02 100
BghiP 1.26 ~3.82 1.65 100
LMW 6.32 ~98. 81 28.85
HMW 10.23 ~24. 61 13.78
z PAHs 17.7 ~109.98 42.60

PAH R4 H 53 7 82 K /INFIR B4 1] 43 AR
4y PAHs (LWM PAHs,2 ~3 ) FiE 4>+ &
PAHs(HMW PAHs,4 ~6 3). £ 1 Hrl&HH, A6
5 LMW PAHs 19 ¥ B2 35 [l T 6. 32 ~ 98. 81
ng L', SFHIHE N 28. 85 ng-L~', B i & T HMW
PAHs HYHBE (4T 10.23 ~24. 61 ng-L ™" 2y g
13.78 ng-L™") ,LMW PAHs &5 > PAHs &kt
167.7% . EAMRRM, PAHs MI/KETERESE H &
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Table 2 Risk quotients for negligible and maximum permissible concentrations for individual PAHs

PAHs NCs MPCs SEHIHRE /ng- L ! RQne, RQupcs
Nap 1.4 140 7.34 5.246 111 0.052 461
Ace 1.2 120 1.31 1. 089 987 0.0109
Acp 1.2 120 4.24 3.532 899 0. 035 329
Flu 1.2 120 5.46 4.547 954 0.045 48
Phe 5.1 510 6.33 1.242 06 0.012 421
Ant 1.2 120 2.2 1.832973 0.018 33
Flo 26 2 600 1.97 0.075 851 0. 000 759
Pyr 1.2 120 2.06 1.716 154 0.017 162
BaA 3.6 360 1.95 0. 542 068 0. 005 421
Chr 107 10 700 1. 56 0.014 567 0. 000 146
BbF 3.6 360 1. 11 0. 308 704 0. 003 087
BkF 24 2400 1.50 0.062 617 0. 000 626
BaP 27 2700 1.77 0. 065 598 0. 000 656

DahA 27 2700 1.26 0. 047 247 0. 000 472
TedP 59 5900 1 0.016 929 0. 000 169

BghiP 75 7 500 1.55 0. 020 696 0. 000 207
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