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Distributions, sources and ecological risk assessment of polycyclic aromatic hydrocar-
bons in sediments from Xidayang Reservoir, Hebei Province
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Abstract; Polycyclic aromatic hydrocarbons{ PAHs) of 16 types were measured in sediment from Xidayang Reservoir, Hebei Prov-
ince, and the possible sources and potential risk assessment also had been analyzed. Total PAHs concentrations varied from 422. 36
to 1052. 90 ng/g in surface sediment, and increased continuously from reservoir upstream to the front areas of the reservoir dam.
The total PAHs concentrations ranged from 388. 81 to 1205.56 ng/g in a sediment profile, and increased continuously from the bot-
tom(20 em under the surface) to the swface sediment. Naphthalene, Phenanthrene, Flucranthene, Benzo( b) fluoranthene,
Chrysene and Pyrene were dominant compounds of PAHs in the sediment. The total PAHs concentration was positively correlated to
TOC contents with a correlation coefficient of 0. 91 in swface sediment and 0. 93 in profile sediment. TOC absorbs more strongly
high molecular weight PAHs{ HPAHs) than low molecular weight PAHs{ LPAHs). The main source of PAHs was originated from com-
bustions of fossil fuels and biomass. In general, PAHs pollution in sediment appeared to be moderate o low leveling in Xidayang Reser-
voir. Risk assessment suggested thar PAHs was no significant biological impairment, suggesting a low toxicological misk up to now.
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Tab. 1 PAHs concentrations in surface sediments of Xidayang Reservoir

fpaty HYRE yal X2 X1 X2 X3 X4
= NAP 3.48 46.84 198.43 30.03 56.23 98.10
TEE ACY 0.53 2.81 2.77 3.97 6. 38 7. 14
A ACE 0.36 I 5 .72 327 5.08 5. 12
il FLO 1.84 22.38 26.67 51.48 74.18 74.71
Ei PHE 8.14 67.38 69. 66 109.55 155.71 14082
B ANT 1.60 7.00 4.54 12.99 15.86 18.54
TR FLA 9.00 36.70 25.32 95.19 121.80 152.61
E PYR 9.02 27,22 20.18 64.59 77.09 04. 36
FEH[alE BaA 4.51 G 9.20 34.02 36.33 51.59
& Chr 6.43 30.27 16.40 64.16 76.52 96.72
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EHFH[k]FEE BkF nd nd nd nd nd nd
FEH[aliE BaP 2.44 15.33 11.93 35.94 44.99 65.79
BI(1,2,3-o)E  ledp 1.15 15.40 4.35 2124 50.32 69.83
= (a, ) A DahA 0.08 1.23 0.73 371 9.25 10.65
FEI(g,h, DIk BghiP 1.01 14.77 10.18 40. 14 48.33 54.95
HE YPAHs 53.56 337.39 422.36 646. 67 860.72 1052. 90
2-3 (%) 30 44 72 33 36 33
=4 B (%) 70 56 28 67 64 67
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Tab. 2 PAHs concentrations in different depths of sediments of Xidayang Reservoir

bt WHYRE 0-2cm 2-4em 4-6cm 6—8 cm 8=10em 10-15em 15-20cm
% NAP 98. 10 28.74 28.36 158. 68 25.97 19.61 17.88
Y ACY 7.14 5.29 5.05 10.08 4.13 2.67 2.19
i ACE 5.12 3.77 4.70 8.50 2.84 2.26 2.09
B FLO 74.71 71.37 54.89 112.89 48.83 27.01 22.49
E[H PHE 147.27 161.49 101. 80 237.17 135.20 82.95 75.25
j4 ANT 18. 54 18.32 16.26 24. 66 14.24 8.98 8.22
e FLA 152.61 146. 82 142.17 150. 69 107.08 62.20 50. 06
B PYR 94.36 95. 14 84.20 92.97 68. 80 46.38 40.19
AT a] B BaA 51.59 49.23 47.65 49.45 32.68 24.71 22.01
T Chr 96.72 88.73 89.46 94.77 67.24 45.05 40.04
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A (a,h) B DahA 10. 65 9.70 4.21 9.67 7.56 4.78 4.10
K (g, h, ) Behil 54.95 51.94 50.51 50.18 33.56 23.12 19.61
Sht ¥ PAHs 1052.90 940. 64 837.31 1205. 56 703.92 448. 61 388.81
2-3 (%) 33 31 25 46 33 32 33
=4 (% ) 67 69 75 54 67 68 67
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Fig. 2 Relationship between the total PAHs concentration and TOC(a: surface sediment; b profile sediment)
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Fig. 3 Relationship between the PAHs concentration and TOC in surface sediment(a; LPAHs; b; HPAHs)
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Fig. 4 Relationship between the PAHs concentration and TOC in profile sediment(a; LPAHs; b: HPAHs)
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Tab. 3 Ratios of LPAHs/HPAHs and FLA/( FLA + PYR)

I TERED Xrl Xr2 X1 X2 X3 X4
LPAHs/HPAHs 0.43 0.79 2.57 0.49 0.56 0.49
FLA/( FLA + PYR) 0.50 0.57 0.56 0.60 0.61 0.62
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Tab. 4 Comparison of PAHs in surface sediment and SQS

&Y BILHE ERL ERM ERIEE
= NAP 160 2100 30.03 —108.43(1)
T ACY 44 640 2.77-7.14
75 ACE 16 500 3.27-5.12
# FLO 10 540 26.67—74.71(4)
3E PHE 240 1500 69. 66 —155.71
A ANT 85.3 1100 4.54—18.54
FH FLA 600 5100 25.32 —152.61
i PYR 665 2600 20.18 —94.36
FE3[alE BaA 261 1600 9,20 —51.59
& Chr 384 2800 16.40 - 96.72
FH[aleE BaP 430 1600 11.95—65.79
ZEHF(a, 0 E DahA 63.4 260 0.73 —10.65
BE Y PAHs 4022 40792 42236 —1052. 90
* BEHESFEAREN ERL{FRAEESH
3 S TR

[ 1] UNEP. Europe regional report; Regionally based assessment of persistent toxic substances. United Nations Eavironment
Programme, 2002.

[ 2] Gearing PJ, Gearing JN, Pruell RJ et al. Partitioning of No. 2 fuel oil in controlled estuarine ecosystem, sediments and
suspended particulate matter. Environmental Science and Technology, 1980, 14. 1129-1136.

[ 3] Knap AH, Williams PJ, Le B. Experimental studies to determining the fate of petroleum hydrocarbons from refinery efflu-
ent on an estuarine system. Environmental Science and Technology, 1982, 16, 1-4.

[4 ] Chion €T, MacGroddy SE, Kile DE. Partition characteristics of polycyclic aromatic hydrocarbons on soils and sediments.



AMEE TG ERERBS P SR FRE5H ARR ESREFH 707

[10]

[11]

[12]

[12]
[14]

[15]

[16]

[17]

[18]
[12]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]
[20]

[30]

Environmental Seience and Technology, 1998, 32, 264-269.

Yuan DX, Yang DN, Wade TL et al. Status of persistent organic pollutants in the sediment from several estuaries in Chi-
na. Enwvironmental Pollution, 2001, 114, 101-111.

Menzie CA, Potocki BB, Santodonato J. Exposure to carcinogenic PAHs in the environment. Environmental Science and
Technology, 1992, 26, 1278-1284.

WHE, B OB, TEES. RITADATRE ST IHRERRY. TEFERME, 2000, 20(2) ; 128-131.
X8, B E, SER%. RITOEMRRIEY T2 Rm L. TEFERN S, 2001, 21(4) ; 343-346.
BEE, FHE, ZERS. HRLEEELHERRETIRY b EH TS RRE. FIEREE, 2005, 26(4) .
129-134.

HEE, =g, £ B%. KERRRRETHESFFSEREEEITMA Mg E R 8828 . 2004,
32{6) ,; 607-610.

B, AR, 6 & HENEREARYTSHFRENS G EHEER FOREEHR(HHEREE), 2005,
20(4) ; 9599.

BHE. RBAERITRS PR YIS R—— S FOF R S RILR RIER T S [ 2 A0 30 ], BN, SR
EE, 2005.

XOEREA, #E(n, WERSE. JOESTIHY R PAHs FaparsT. FRERSESER, 2001, 21(4) ; 507-509.
PEE, TH, WeES BWEREIRYTERTENSBom RREST. BEIIRNEER(EHN 2
RED, 2003, 42(5) ; 633-638.

PFEE, XE, RIS, B REILIRY T RN S AR AR I FERL SRR, 2005, 25(1) ;
70-75.

RS, BEUT, AR, WA ER IR TR0 T REE. TEFRERE, 2006, 26(2)
233.237.

A, B 8, b BEE gREERREIHY ST IR SRR RS AR ESFEEER,
2008, 3(3);291-299.

FEH. BITAEACGERA R BB NEREG[ E00e0C]. dbr . FERERITER, 2003

TR, A, BRI FAREUKERIHEY R ERTAK BT, WILEER ( B ERSER) | 1999, 19(1) .
45-49.

Moon JW, Goltz MN, Ahn KH et al. Dissolved organic matter effects on the performance of a barrier to polycyelic aromatic
hydrocarbon transport by groundwater. Journal of Cortaminant Hydrology, 2003, 60, 307-326.

BRR, BER, 245 SRR AREARS E VB RREAXER T —Llk EhREenEx
=R ORAIE RIS, FIEREER, 2009, 29(4) ; 861-868.

Mai BX, Fu JM, Sheng GY et al. Chlorinated and polyeyelic aromatic hydrocarbons in riverine and estuarine sediments
from Pearl River Delta, China. Envirenmental Pollurion, 2002, 117 . 457-474.

Soclo HH, Garrignes PH, Ewald M. Origin of Polycyclic aromatic hydrocarbons in coastal sediments ; case studies in Coto-
nou{ Benin) and Aquitaine{ France) Areas. Marine Pollution Bulletin, 2000, 40, 387-396.

Yunker MB, Macdonald RW, Vingarzan R et of. PAHs in the Fraser River basin; a eritical appraisal of PAH ratios as in-
dicators of PAH source and composition. Organic Geschemistry, 2002, 33, 480-515.

Zakaria MP, Takada H, Tsutsumi S et al. Distribution of Polycyclic Aromatic Hydrocarbons( PAHs) in Rivers and Estuar-
ies in Malaysia; A Widespread Input of Petrogenic PAHs. Envirsnmental Science and Technology, 2002, 36 (9 .
1907-1918.

BB, ANA, MBS WILERKELRY SRS T SRR AR RNE S BRRE, 2000, 21
(5).647-653.

Witt G. Polyoyelic aromatic hydrocarbons in water and sediment of the Baltic Sea. Marine Pollution Bulletin, 1995, 31.
237-248.

Douben PET. PAHs: An Ecotoxicological Perspective. Chichester; John Wiley and Sons, 2003 ; 377.

McCauley DJ, DeGrave GM, Linton TK. Sediment quality guidelines and assessment; over and research needs. Erviron-
mental Sciences and Poliey, 2000, 3, 133-144.

Long ER, MacDonald DD, Smith SL et al. Incidence of adverse biological effects within ranges of chemical concentrations

in marine and estuarine sediments. Environmental Management, 1995, 19 81-97.



	37-43_页面_1.jpg
	37-43_页面_2.jpg
	37-43_页面_3.jpg
	37-43_页面_4.jpg
	37-43_页面_5.jpg
	37-43_页面_6.jpg
	37-43_页面_7.jpg

