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Abstract: The influence of solid-to-solution ratio (SSR) on the sorption and desorption of dissolved petroleum hydrocarbons (DPHD to two
surface soils Cagricultural and black) was evaluated by batch reactor experiments. Previous characterization suggested that the organic carbon
content (OC) of black soil was higher. The sorption and desorption isotherms at different SSRs fit well to a linear equation. Desorption
hysteresis due to sorption irreversibility was observed and hysteresis index (HI) used to quantify the desorption hysteresis increased from 1.43
to 2.21 with increasing SSR from 10.00 g*L™" to 75.00 g*L.”" for agricultural soil (OC = 1.54%) and increased from 1.18 to 1.37 with
increasing SSR from 2.50 g*L™" 105.00 g*L™" for black soil (OC=15.91% ), indicating that an increase of SSR and decrease of OC of soils
caused a simultaneous increase in sorption irreversibility of DPH. The organic-carbon-normalized sorption coefficients ( Ko ) derived from
sorption isotherms, were dependent on SSR. A SSR-effect isotherm equation for a given systems which could be applied in the extrapolation of
batch-measured sorption parameters to field conditions; was established.
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Table 1  Selected physical and chemical properties of soils
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Fig.1 Sorption and desorption isotherms of DPH on agricultural surface soil at different SSR
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Table 2 Sorption coefficients of DPH on soils
- SSR Freundlich Linear
R 1 D $2) )
/gL~ N IgK3! r? K3¥ /mLeg™! Koc®’ /mLeg™! r?
10.00 1.087 1.294 0.996 24.44 1587 0.994
1 20.00 1.096 1.224 0.978 21.29 1382 0.983
50.00 1.042 1.179 0.984 15.96 1036 0.991
75.00 1.025 1.113 0.999 13.74 892.2 0.999
- 2.50 1.104 2.211 0.998 213.7 1343 0.995
T 5.00 0.991 2.278 0.995 187.2 1177 0.995
1) K7 72 1 Freundlich 77 #2453 FI AWM R ELL (pgeg ™ D/Cmg L= DN s 2) K§ J& & PE 77 B2 43 B MR B R A 3D Koo 2B WUBR bR UEAL 7 i R 5L
Koc = K3/0C
%3 2MLiEX DPH HIBRSH
Table 3 Desorption coefficients of DPH on soils
- SSR Freundlich Linear
R -1 D1 D2 -1 HI
/g*L N lg K} r? K% /mLeg 2
10.00 1.089 1.466 0.996 34.93 0.996 1.43
AN 20.00 1.144 1.483 0.988 38.93 0.980 1.83
50.00 1.120 1.487 0.982 34.31 0.991 2.15
75.00 1.013 1.471 0.997 30.33 0.997 2.21
- 2.50 0.940 2.456 0.999 252.8 0.998 1.18
T 5.00 1.061 2.376 0.989 257.3 0.983 1.37
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Fig.2  Sorption and desorption isotherms of DPH on black soil at different SSR
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