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Abstract : The sorption/ desorption behavior of phenanthrene in five aquatic sediments from Chinese southern rivers and
lakes were studied using multiple cycles of sorption/ desorption experiments. The results showed that the sorption of
phenanthrene on sediments was proportional to the content of organic carbon and that there were irreversible sorption
processes . When the total sorption was separated into reversible and irreversible fractions , reversible sorption of phenan-
threne on sediments could be better predicted by its partitioning between water and organic carbon phase . It was con-
cluded that the sediment organic carbon could be the essential factor that controlling the environ mental behavior of poly-
cyclic aromatic hydrocarbon in aquatic sediment under study and the ecological risk should associated also with the irre-
versibility of the sorption processes .
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Table 1  Basic physico-che mical properties of sediment samples
!/ % pH CEC/cmol* kg™ ' /gokg™! /gokg ™! /g kg !
7.924 7.35 54.17 365 .7 40 .01 11.22
2.847 8.15 14.03 11.16 8.914 1.516
4817 8 .08 36.59 106 .8 9.934 9.278
3.156 6.50 21 .41 14.93 2.679 1.725
0.3997 7.90 5.435 5.428 3.838 0.7111
1.2 /
100mg* 1.3
L-! , . ( Agilent 1100,
Immol* L' CaCl,, 0.1mmol* L°! DAD ) ODS Cj
MgCl,, 0. 5mmol* L™ ! Na,B;0,*10H,0, 200 mg 1.00mL* min~ ",
‘L' NaN, H,O: MeOH =10 %: 90 %,
25Inm,
, ,20C ’
8h( HZ C ) .
8h . 3000r* min~' ’
20 min( Sorvall Biofuge Stratos ),
,24h 1.94 %,
20 C ’
8h , ’
30% ~70 % .
’ 1.4
' ( Kq)
. ’ ( Koc)
(g
Kg=* (1)
> > Ce
s > Kd
Koc = (2)
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Fig .1

Sorption isotherm curves for phenanthrene on sediments
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Table 2 Partition coefficients(log K4 ,log Koc)

of phenanthrene on sediments

Log Ky Log Koc 7

D 3.36 12 .32 4.03%2.99 0.9685
1.95%0.67 41412 86 0.9867
3.2812.17 4 .48 £3 38 0.9701
2.19+0.81 42512 .87 0.9913
1.49 £0.32 3.99 +2 82 0.9777
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Fig.2 Desorption isotherms of phenanthrene on sediments [el] X

3

Table 3  Linear equation for modeling desorption curves of phenanthrene from sedi ments

2 2 2
q=104 .4c. +65.07 0.6836 q =228 .8c.+79.65 0.9071 q=137.3¢c.+93.63 0.9933
q=73.30c, +13 .48 0.9967 q=71 .44c, +10 .81 0.9930 q=74.75¢c.+12 .28 0.9947
g=108 .4c,+50.72 0.6823 q=406.0c, +50.10 0.9767 q=136 .8c, +64 .84 0.9919
q=82.62¢c.+16.57 0.9948 q=88.04c. +15.35 0.9803 qg=79 82¢c.+17 .08 0.9901
q=27.15¢c,+20.11 0.9673 q=23.89c.+20.94 0.9858 q =26 .26c.+21 .50 0.9780
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Fig.3 Plots of the solid phase phenanthrene

concentration of reversible compart ment versus

the solution phase concentration
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