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Sorption Behavior of Phenanthrene to Natural Carbonaceous Sediments
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University, Shanghai 200062, China)

Abstract: Natural sediments impacted by previous coal mining activities were collected and separated according to grain size and density.
Sorption experiments were performed with original sediments and different sub-fractions. Abundant coal and other coal-derived particles were
identified using organic spectrographic analysis. Both Freundlich and partitioning and pore-filling model were applied to fit the experimental
data. All sorption isotherms showed non-linear sorption propertiess with n in the range of 0.72-0.76. The light fraction had the highest
sorption capacity (1gKy, =4.03), which is comparable to that of raw coal. In addition, partitioning and pore-filling model yields the better
fitting than Freundlich model, indicating that at low ¢, “pore-filling” dominants the whole sorption; while with the increase of ¢, > partition
takes place of adsorption and dominants the sorption. In addition, in spite of the very low mass weights the light fraction dominated by
carbonaceous materials contributed more than 60% of the sorption for the whole sediments.
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Fig.1  Carbonaceous materials in sediments
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Table 1  Characterization of original sediments and sub fractions
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AR — 3.49 0.37 10.23 0.027
B4y 4.32 48.53 8.9 5.36 0.022
HEY 5 95.68 1.33 0.2 10.67 0.027
<63 ym 59.26 332 0.40 13.8 0.036
A — 3.4 0.57 10.44 0.027

2.2 Freundlich ¥ P 4530 2

Wi 2 BT/, Freundlich B84 75 #2 (1) 15 5200
IS BT, JEIREX T < 63 pm A1 3K UL, 3L R
HIE 2] 0.998 . F T~ 5 5 41 43 1 RS H0L A1 17 4k 55 H (1)
DU 19K, A n 85 AR TTRR W) 5 D400 251 5%
HFEE, BB T SRR R SEE(ER 2D

% 2 BIRT Freundlich WY 4530 26 5 2 B0 1 (8.
ATLUE S SR AR TR BA R DURR ) 1) 45 41 43 8o
ZE 5 W B 2 &, HAL n {HAE 0,72~ 0.76 [,
BRI BR M AR M B WK, (5N 4.03,
RIVAH bl e 4 73 W B 2% it g K. FL AL 5 4 R R T
JHE B g K A0 BB — D T K, e, B

10 000
1000 -
Py
~ 100
80
-
g
2
10 -
o RIGTIRY
1F A RH 4
- o ZHAS
X <63um
01 1 | |
0.000 1 0.001 0.01 0.1 1

cy/mg-L7!

2 MIRHMAREILES Freundlich Wi iRk

Fig.2 Freundlich isotherms for sub fractions in sediments
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Table 2 Freundlich model parameters for sub fractions in sediments
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Fig.3  Partitioning and pore-filling models for sub fractions in sediments
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Table 3 Partitioning and pore-filling model parameters for

sub fractions in sediments
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sorption of phenanthrene
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