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Spatiotemporal Distribution and Source Apportionment of Suspended Polycyclic

Aromatic Hydrocarbons in Surface Water

PENG Ke-xing' , LI Rui-fei®, ZHOU Yi-chen' , ZHUO Ze-ming' , ZHANG Jin®**, LI Mei'->®* | LI Xue'*-®*
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Key Laboratory of Hydrology- Water Resources and Hydraulic Engineering, Yangtze Institute for Conservation and Development, Hohai University, Nanjing 210098, China;
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Abstract; Polycyclic aromatic hydrocarbons (PAHs) are a type of typical environmental pollutant with carcinogenic effects and high ecological risk. With the development of
industry, surface water acts as a primary sink for PAHs. Owing to their low solubility, a significant amount of PAHs are adsorbed onto suspended particulate matter in surface
water, which presents a serious risk to human health and the ecological environment. To protect human health and aquatic organisms, a systematic assessment of the trends in
PAHs exposure risk is essential. Based on long-term monitoring data from 2002 to 2016, this study systematically evaluated the spatiotemporal distribution and source

apportionment of PAHs adsorbed on suspended particulate matter in surface water. The results of the Mann-Kendall test indicated that pollution levels of PAHs decreased from
2012 to 2016. The maximum average content was 6239 pg-kg ™", and the minimum was 2 760 pg-kg ~'. Benzo(h)fluoranthene, benzo( k) fluoranthene, chrysene, and
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benzo( a) anthracene showed significant declines from 2002-2016 (P <0.05). Levels of benzo( a) pyrene, dibenzo(a,h) anthracene, and indeno(1,2,3-cd) pyrene were

steady. Wavelet analysis showed that the pollution level of PAHs had significant periodic oscillations for surface water. Midstream and downstream Z l()PAHS showed

significant declines from 2002-2016 (P <0.05) , whereas upstream Z lsPAHS were steady. ANOVA analysis showed that the spatial difference was significant and occurred

in the following order; midstream (6 168 pg-kg™") > upstream (5407 pg-kg™") > downstream (3412 pg-kg™"). Diagnostic ratio analysis and the positive matrix

factorization model suggested that the major sources of PAHs were traffic sources, coal burning sources, and hiomass combustion sources, which accounted for 40. 9%, 33.7%

, and 25. 4%, respectively.

The contribution of traffic sources decreased by 25.9%. The contributions of coal burning sources and biomass combustion sources increased by

4.8% and 21. 1% from 2002-2009 to 2010-2016, respectively. These results provide scientific reference for risk analysis and the control of PAHs pollution in surface water.

Key words: polycyclic aromatic hydrocarbons( PAHs) ;
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Table 1  Descriptive statistics of the surface water PAHs in study area
AL - RN ROAffL iE == REE
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Nap 2 3 470 55 76 66 7100. 00
Acy 3 3 /110 29 | P 19 .u“,.riﬂoo. 00+,
Ace 3 ND 38 25 f#2s 1 W 17 / ;gs'.' 51|
Flu 3 4 s #1160 36 f L Al 30 100. 007 ¢
Phe ! 20 |} 1400 - 420 ] 469 262 =100 00
_Ant 3 3V U iy ) 110 [ 4 128 ‘v g 8 100900 |
" Fla i 4 30l LA g/ /-2“'690-'." 770 LY F a0 . 100,00 "
Pyr & 5L 7 ¥ 20007 610 J697 | 353 100. 00
chy 2 k4 19 A8 10008 410 A 195 #100. 00
BaA =4 160 LS4 1000 400 5416 188 100. 0057
" BbE, = 5 s6 ! drwo 370 409 188 100. 00
KB 5 37 990 290 321 “ 163 100. 00
JBaP o | 5 51 000 370 396 175 100. 00
DahA’ 5 3 270 67 80 51 100. 00
IaP 6 22 970 310 344 178 100. 00
BghiP 6 20 760 260 277 135 100. 00
>, PAHs NA 281 6050 2249 2393 1059 100. 00
> PAHs NA 432 13 505 4724 5020 2250 99. 97
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Table 2 Relation between observed values and predicted

values of PMF model from 2002 to 2016

PAH 2002 ~2009 4E 2010 ~2016 4E
CUUmE #% R # A% R
Phe 27.23 0.93 0.95 22.29 0.90 0.97
Pyr 38.48 0.93 0.94 -3.93 1.01 0.99
Chry 5.65 0.97 0.92 26. 64 0.91 0.97
BaA 11.98 0.95 0.91 14.55 0.95 0.96
BghiP 38. 14 0. 84 0.90 42.92 0.82 0.84
InP 41. 39 0. 85 0. 89 65. 62 0.71 0.76
BbF 24.99 0.91 0.87 25.76 0.93 0. 89
BaP 44. 04 0. 86 0.87 22.06 0.91 0. 89
Fla 117.34 0.84 0. 84 16. 36 0.97 0.99
BkF 72. 18 0.73 0. 81 20.11 0. 85 0. 80
Flu 10. 82 0.75 0.74 8.03 0.62 0.72
Nap 28.73 0.57 0. 69 13.77 0.54 0. 60
Ant 41. 87 0. 64 0. 69 3.46 0.96 0.96
Ace 6.02 0.79 0. 65 .15 0. 81 0.78
DahA 33.27 0.48 0.62 30.11 0.55 0. 64
Acy 14. 87 0.48 0.59 2.97 0. 86 0. 80
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