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Distribution and Origin of Polycyclic Aromatic Hydrocarbons in Sediments of

the Reaches of Huaihe River( Huainan to Bengbu)
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(1. Key Laboratory of Geographic Information Science of the Ministry of Education, School of Resources and Environment Science,
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233001, China)

Abstract: Using GC-MS 18 PAHs have been quantified in sediments from water source areas, tributaries and sewage outfalls at the
reaches of Huaihe River ( Huainan to Bengbu). The results show that the concentrations of total PAHs ranged from 308.12-1 090. 37
ng/g in sediments from water source areas and tributaries, and 1 308.36-8 793.16 ng/g in sediments from sewage outfalls. 3-4 rings
were the dominant compounds compared to the 5-6 ring PAHs. Black carbon showed better correlation to PAHs than that of TOC. The
composition characterization, principal component analysis and particular ratios of PAHs demonstrated that incomplete combustion of
fossil fuels was the main source of PAHs in sediments at reaches of Huaihe River( Huainan to Bengbu) , as well as a few anthropogenic
releases of oil products. Ecological risk assessment indicated that, most of PAHs compounds in sediments have exceeded ER-L and
ISQV-L values, among which part PAHs compounds at Yaojiawan even exceeded ER-H and ISQV-H values, showing the significant
potential risk of PAHs to the ecosystem in the study area.
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1 PAHs /ng - g !
Table 1 Concentrations of PAHs in sediments from the reaches of Huaihe River( Huainan to Bengbu)/ng + g~
BB HN MC HB HRH SYH GH 177 BLQ XJG JTL YJW
Nap 27.58  36.78  41.74  29.12  27.17  47.96  13.51  70.98  166.72 105.08  336.35 468. 64
2MNap 27.51  30.34  30.02 19.23 16.91  29.47 13.16  66.87 83.84  71.23  332.79 474.36
1MNap 12.76 15.33 15.57 8.48 7.13 12.28 5.48  31.56 38.68  33.33  163.28 331.30
Acy 1.50 2.12 2.47 0.73 0. 66 1.86 0. 46 2.53 2.77 8.96  58.16 124.26
Ace 10. 12 7.77  18.30 2.17 3.00 6.47 1.78 9.91 10. 58 18.51 56. 60 786. 10
Fluo 22.00  18.88  24.17 9.39 8.02 16. 08 6.72  39.94 46.32  57.81  228.87 663. 63
Phe 91.99  57.07 135.06  28.47  23.31  55.52  20.61 104.14  167.54 160.26 1253.57 2278.85
An 18. 90 11.31 23.28 3.33 3.25 13.12 .60  11.13 27.28  35.22  182.62 400. 44
FI 119.22  55.35  207.88 11.17 11.79  59.70 6.96  49.07 76.47  70.76 1164.61  1090.04
Py 93.70  49.19  172.83 9.31 8.03  45.34 5.47  40.38 78.81  43.97  983.43 998. 30
BaA 38.96  38.30  44.01  49.26  41.07  40.81  44.19 196.54  170.27 191.56  223.23 170. 62
Chry 48.43  59.65  49.24  89.53  88.09  55.81 84.40  264.81  820.36 227.28  178.06 291.77
B[b/k]F  39.89  44.45  46.62  71.87  59.32  41.18  58.40 213.09  186.28 184.72  127.43 163.08
BaP 35.01  35.65  47.66  44.64  47.01  31.41  40.31 160.96  125.41 140.21 111.43 101.35
InP 41.32 19.62  115.29 8.21 7.76  23.89 2.13 19. 85 26. 53 14.00  135.37 173. 15
DahA 9.53 3.51 22.87 1.10 0.75 3.77 0.55 3.20 6.03 3.33 111.57 62. 10
BghiP 40.24  20.63  93.37 4.67 4.29 15.19 2,39 23.41 42.71 11.05  311.21 215.18
> PAHs  678.64  505.95 1090.37 390.68 357.55 499.87  308.12 1308.36 2076.59 1377.29 5958.59  8793.16
5 0.5
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Fig.2 Relationship between PAHs and TOC and BC in sediments from the reaches of Huaihe River( Huainan to Bengbu)
(r=0.87,p <0.001), , YIW ,
TOC,BC PAHs PAHs ,
PAHs
2.2 PAHs . YIW PAHs
PAHs , PAHs
)
, PAHs /
- PAHs(2 ~ 3 ) B ,
PAHs
s PAHs(4 ) R
e 3 PR 18  PAHs



PAHs 1195

0 2~35 843

= [k
BB HN MC HB HRHSYH GH LZZ BLQ XJG JTL YJW
FEr

3 PAHs
Fig.3 Distribution of different ringed PAHs in sediments from

the reaches of Huaihe River( Huainan to Bengbu)

, 2 PAHs
18  PAHs 3
, PAHs ,
Nap .2MNap .1MNap, Acy,Phe An FI Py
BghiP , .
, 72.73% ;
B[ b/k]F BaP ,
, 16.86% ; DahA BghiP
6.74% .
2 PAHs

Table 2 Diagnostic PAHs components from different PAHs sources

Nap,2MNap, 1 MNap [14 ~ 19]
Phe,An,F1, Py [21 ~ 23]
InP,B[ b/k]F,BaP [24]
BghiP, Phe [21]
Fluo, Ace [20]

,An/(Phe + An) FI/(Fl + Py) .BaA/
(BaA + Chry) .Inp/(InP + BghiP)

PAHs 2 PAHs
PAHs (LMW) ,
PAHs (HMW) , LMW/HMW <1;
PAHs LMW/HMW > 17" An
BaA Phe  Chry
[,28]
, LMW  HMW . InP/( InP +
BghiP)  FI/(Fl + Py) 2 ~3
>4  PAHs ( 3) ., YJW
PAHs LMW/HMW > 1,
PAHs LMW/HMW <1, YJW
PAHs , PAHs

InP/(InP + BghiP)  Fl/(Fl

+Py) ( 4) ,BLG Fl/

(F1 + Py) 0.4 ~ 0.5 InP/ (InP + BghiP)
0.2 ~ 0.5, BLQ

PAHs ;
BB . MC, HB,HRH SYH, XJG
FI/(Fl+Py) >0.5 InP/( InP + BghiP) >0.5,

PAHs .

; HN, GH,
JTL \LZZ Y]JW FI/(Fl1 +Py) >0.5 InP/
(InP + BghiP) 0.2 ~ 0.5,

3 PAHs

Table 3 Principal component analysis( PCA)

for individual PAH in sediments

PAHs
1 2 3
Nap 0.987 0. 088 -0.029
2MNap 0.996 -0.022 -0.023
1MNap 0.979 -0.070 -0.185
Acy 0.969 -0.139 -0. 191
Ace 0. 831 -0.157 -0.527
Fluo 0. 945 -0.103 -0.307
Phe 0.984 -0.123 -0.123
An 0.970 -0.131 -0.203
F1 0.954 -0.167 0.243
Py 0. 965 -0.166 0.196
BaA 0. 649 0.707 0.229
Chry 0. 264 0.767 -0.155
B[ b/k]F 0. 463 0. 868 -0.078
BaP 0.434 0. 865 0. 100
InP 0.877 -0.271 0. 146
DahA 0. 846 -0.159 0.503
BghiP 0. 888 -0.149 0.424
/% 72.73 16. 86 6.74
b
PAHs s
3 PAHs
9’
[29]
b ’ Long
Chapman " (
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Table 4  Environmental guideline values of PAH compounds based .
on biological effects experiment/ng + g~ ( 3 ) BB MC
b
ER-L" ER-M" 1SQV-L? ISQV-HY PAHs ER-L ISQV-L
Nap 160 2100 160 2100 PAHSs ER-L
Acy 44 640 44 640
Ace 16 500 16 500 ISQV-L YIW PAHs
Fluo 19 540 19 540 ER-H ISQV-H |
Phe 240 1500 240 1500 PAHs
b
An 85 1100 85 1100
Fl 600 5100 600 5100
Py 665 2 600 665 2 600
BaA 261 1 600 261 1 600 [ 1] MaiBX, FuJM, Sheng G Y, et al. Chlorinated and polycyclic
Chry 384 2800 384 2 800 aromatic hydrocarbons in riverine and esturine sediments from
BbF — NA® - - Pearl River Delta, China[ J]. Environ Pollut, 2002,117.457-
BkF — NA — — 474
BaP 430 1600 430 1600 2 Mai B X, Qi S H, Zheng E Y, et al. Distribution of polycyclic
Q , g ; polycy
InP — — — —
" aromatic hydrocarbons in the coastal region of Macao, China:
DahA — — 63.4 260
BehiP assessment of input sources and transport pathways using
ghi — — —
compositional analysis[ J]. Environ Sci Technol, 2003, 37 :4855-
z PAHs 4022 44792 4022 44792
4863.
1) PAH [3] , 3 PAHs
’ 10 30 [J]. ,2006,15(5) :949-953.
(ER-L) (ER-M); 2)ISQV- [4]
H: i 3)1SQV-L: [1]. 12000,20(2) :128-131.
; 4)NA: 3 5) [ 5 J
[J]. ,2001,21(4) :343-346.
[6] , , ,
SYH .GH PAHs ER-L [J1. 12006,27(9) :1738-1743.
; , BLQ (7] . :
Nap . Fluo , Chry, XJG Ace Fluo, JTL Lyl ,2007,23(3) :48-51.
Nap \ACy Ace. Fluo . Phe An. Fl\ Py , [ 8] SunJH, Wang G L, Chai Y, et al. Distribution of polycyclic
177 Fl YIW N A A Fl aromatic hydrocarbon ( PAHs) in Henan Reach of the Yellow
uo a C n
’ J b b A River, Middle China[ J]. Ecotox Environ Safe, 2009, 72:1614-
Py  PAHs ER-L  ISQV-L oo,
YW Ace Fluo . Phe PAHs [9] , , ,
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