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Survey Sources of Polycyclic Aromatic Hydrocarbons in Surface Water of
Hangzhou by Koc Values
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( Depart ment of Environmental Science , Zhejiang University , Hangzhou 310028 ,China)

Abstract : Ten polycyclic aromatic hydrocarbons ( PAHs) were simultaneously measured in 9 surface water samples of Qiantang River
and Hangzhou Canal in Hangzhou, China, in Dece mber of 2002 . It was observed that the sum of PAHs concentrations ranged from
1.104 t09.663 pg* L~ ! in surface water, from 132.7 to 7343 pg kg’ ! dry sediments , and from 59. 71 to219.5 pg*kg” ! dry sails .
The accumulative coefficients of PAHs in sediments and soils ( K) and apparent partition coefficients normalized by solid organic car-
bon contents ( Koc) were calculated. In Hangzhou Canal, K and Koc values in sediments increased with downstream , and ratio of
Koc on sediment to Ko on soil were much larger than 1 . Those indicated that Hangzhou Canal was heavily polluted by PAHs re-
leased from factory waste water and PAHs in sediment were mainly sources of PAHs in surface water. In Qiantang River, K and Koc
values in sediments decreased with the downstream , and the ratio of K on sediment to Ko on soil near 1 , and ratio foc of sediment

to foc of soil approximate to 1, which showed that PAHs in Qiantang River were attributed to soil runoff.
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Table 1 Organic carbon contents of soils and sediments/ %

10

: Wakosoil 5C18 AR s
4.6 mm, :250 mm, 140 C, : -
0.30 6.37 .
s :1.0 mL/ min, :100 pL,
0.37 0.90
2.28 0.31 ’
2.61 P AHs 90.1 % ~98.6 %,
(ng*L™")  Fluor 42.25 .Phen 17.14 .An
1.2 11.65. Flur 22.39. Py 24.29. BaA 15.46.
250 mL , 250 mL Chryl 0. 66 BeP 76.05 .BkF 26.43 .BaP 33.52.
, , 30 min, PAHs 74 % ~110 %,
20 min; 200 mL (ng*g ')  Fluor 4.507 .Phen 1.829 . An
) ) 2 mL HPLC ) 1.243 . Flur 2.388 . Py 2.591 . BaA 1.649 . Chry
PAHs; 0.22 pm ;HPLC/ UV 1.137 \BeP 8.112 .BkF 2.819 .BaP 3.575.
2
1.3
10 g , 20 mL1:1 2.1 . PAHs
s 1 h , 4000 r/ min 2002 12 ,
20 min, 5 mL 10 g R 10
5 mL1:1 , , 2.
2 PAHs b
Table 2 Polycyclic aromatic hydrocarbons concentrations of surface waters, sediments and soils in Hangzhou
P AHs /ug‘L'1 /ug'kg'l / /ug‘L'1 /ug'kg'l /
ko ! ko !
ug" kg ug" kg
Fluor 2.113~2.261 2.197 83.55~-87.48 85.52 17.83 | 0.824~2.535 1.965 36.78 ~356.5 144 .4 46 .96
Phen 0.044~3.154 1.207 16.95~-88.72 52.84 16.33 | 0.064~1.766 0.652 282.2~563.0 433.9 33.34
An ND~0.495 0.274 1.772~18.09 9.931 1.982 ND~0.320 0.120 76.91 ~165.0 127.4 6.635
Flur 0.026~0.896 0.522 14.98~29.80 22.39 13.10 | 0.036~-0.381 0.178 429.9 ~1745 947.1 37 .32
Py 0.089 ~1.348 0.678 9.053~37.72 23.39 6.778 ND~0.862 0.335 393.6~1526 817.9 27.00
BaA ND~0.355 0.147 2.705~6.632 4.668 1.579 ND~0.085 0.028 118.7~768.6 362.5 9.130
Chry ND~0.522 0.224 3.647~7.801 5.724 2.103 ND~0.197 0.065 111.1 ~597.1 300.6 ND
BeP ND~0.361 0.180 ND~19.68 11 .87 ND ND~0.323 0.145 391.2~1005 655.2 38.03
BkF ND~0.145 0.067 ND~4.690 3.050 ND ND~0.095 0.036 13.28~278.2 134.9 4.590
BaP ND~0.168 0.082 ND~7.435 4.611 ND ND~0.090 0.042 14.30~657.9 297.8 16 .53
DPAHs  2.436~9.663 5.538 132.7~308.0 220.4 59.71 1.104~6.100 3.515 2342 ~7343 4222 219.5
1) ND
2 5 >
P AHs 2.436 ~9.663 pge L' . 1.5 P AHs
1.104~6.100 pg L™ ", PAHs
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PAHs :132.7 ~308.0 pg* K Cs )
kg ! 2342 ~7343 pgekg ', P AHs Cw
-1,
, ,Cg PAHs ,ugekg  scow
20 . PAHs PAHs ,ug* L' .PAHSs /
58.71 .219.5 pg-kg ' . ,
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PAHs ; P AHs s
4000 pgekg ', PAH , . ,
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K 3 s K s
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Table 3 Accumulative coefficients of PAHs in sediment and soils
Fluor Phen An Flur Py BaA Chry BeP BkF BaP
39 1454 1146 424
38 5 4 17 7 8 7
45 4364 30614 21800 27413
21 4409 5916 7542
162 259 438 1749 620 3709 992 1763 289 238
8 268 504 76
19 27 26 104 41 107 132 48 184
PAHs; K PAHs ( ) K
> ; K s PAHs ( ) s P AHs
2-~3 , K ( )
> ( )
K s K s ( KOC) .
PAHs 2~3 . K
’ Koc (2)
PAHs 3 , foc
4 . 5 fOC ( ) 5 % .
P AHs 2~3 Koc 4. ,PAHs ( )
10
, 1 Kod!'?! 4.
4 PAHs Koc  Koc
Table 4 Kgcand Koc values of PAHs in sediments and soils
Fluor Phen An Flur Py BaA Chry BeP BkF BaP
12897 484809 382051 141273
10181 1452 968 4519 1815 2059 1888
1958 191418 1342721 956140 1202303
803 168942 226673 288970
2547 4059 6883 27458 9729 58232 15572 27679 4532 3741
2544 86356 162531 24567
2058 3002 2880 11583 4573 11935 14621 5368 20407
Koc! 3900 14000 14000 38000 38000 200000 200000 550000 5500000
1) Koc PAH ( ) [10]
,PAH Koc ( ) foc Koc > s
S 4 ,PAHs P AHs ;
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KOC > 5 > N
Koc Koc ) . ) P AHs
N P AHs > Koc Koc
PAHs Koe > : PAHs (
PAHs ) > Koc
2.3 Koc
PAHs , P AHs
( ) Koc  ( 5) .
5 PAHs Koc
Table 5 K¢ Ratio for PAHs on sediment to on soil
Fluor Phen An Flur Py BaA Chry BeP BkF BaP
5.07 5.61 2.35 5.75
4.00 0.02 0.03 0.07
0.95 63.76 115.92 209 .08 58 .92
0.39 56 .28 78 .71 24 .95
1.24 1.35 2.39 2.37 2.13 4 .88 1.89 0.84 0.18
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