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Sorption and Desorption of Phenanthrene on Sediments

WU Wen-ling, SUN Hong-wen
(Key Laboratory on Environmental Pollution Processes and Standards of Ministry of Education, Nankai University, Tianjin 300071, China)

Abstract: Batch experiments were employed to investigate the influences of salinity on the sorption of phenanthrene. Influences of initial
phenanthrene concentration, sediment properties and salinity on desorption of phenanthrene were also studied and the mechanism for desorption
hysteresis was deeply discussed. Salinity enhanced the sorption of phenanthrene on sediments; and the enhancement extent was related to
sediment organic matter (SOMD . A salting constant of 0.125 Lemol™" was derived from the PHE solubility in fresh water and salt water, and
in the presence of sediment, salting constant was enhanced to 0.299 Lemol™' . Desorption of phenanthrene all exhibited hysteresis to some
extents and desorption hysteresis were described by a thermodynamic index TII. With the initial phenanthrene concentration increasing from 0.5
mg*L™" t02.5mg*L™", the value of TII first decreased from 0.80 to 0.38 and then increased to 0.55, suggesting the desorption hysteresis of
phenanthrene first decreased and then increased. Sediment treated by NaOH showed a reduced sequestration ability on phenanthrene than the
original sediment did, with the value of TII decreased from 0.55 to 0.33. Desorption of phenanthrene in fresh water was found for the first time
to have a greater hysteresis than in salt water indicated by the greater TII value of 0.55 in fresh water than that of 0.42 in salt water.
Desorption hysteresis could be explained by the sorption of phenanthrene to sorption sites of different energies and sequestration inside the
micropores of the sediments.
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Fig.1 Sorption isotherms of phenanthrene on Sl and S2
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Table 1  Phenanthrene sorption coefficients and Freundilich parameters

I ) NaC]_ l Freundilich 5 A
/mol* L, n IgKy R? K, R?
S1 0 0.88 2.73  0.9975 203.3 0.9988
S1 0.5 0.79 3.05 0.990 286.7 0.9993
S2 0 0.87 2.50 0.9992 134.8 0.9980
S2 0.5 0.83 2.57 0.9963 177.3 0.9824
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Fig.2  Phenanthrene desorption on S1 and S2 in freshwater and seawater
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Table 2 Phenanthrene desorption coefficients on S1 in

freshwater and values of TIT

co 1gKy n +SD R I
0.5 3.92 0.18+0.03 0.8710 0.80
1.0 3.79 0.35+0.03 0.9163 0.60
1.5 3.56 0.49 +0.02 0.9723 0.44
2.0 3.47 0.55+0.03 0.9583 0.38
2.5 3.86 0.40+0.04 0.916 1 0.55
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Table 3 Phenanthrene desorption coefficients on S2 in

freshwater and values of TII

¢ 1gKy n+SD R T
0.45 3.11 0.48 +0.01 0.9799 0.45
0.7 3.00 0.60 +0.01 0.9786 0.30
1.1 2.83 0.70+0.02 0.9741 0.19
1.8 3.21 0.56+0.02 0.9577 0.35
2.8 3.4 0.57+0.02 0.9567 0.34

4 HAKPIEE S1 LRRBRSHE TOE
Table 4  Phenanthrene desorption coefficients on S1 in

saltwater and values of TII

o lgKp n +SD R? TI
0.5 3.64 0.37+0.00 0.998 4 0.53
1.0 3.59 0.47+0.02 0.9411 0.41
1.5 3.60 0.50+0.01 0.9880 0.37
2.0 3.58 0.53+0.02 0.969 1 0.33
2.5 3.92 0.41+0.03 0.9187 0.48
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Table 5 Phenanthrene desorption coefficients on S2 in

saltwater and values of TIT

co lgKp n +SD R? TIL
0.45 2.90 0.65+0.01 0.9897 0.26
0.7 2.95 0.67+0.01 0.989 6 0.24
1.1 2.83 0.75+0.01 0.990 4 0.15
1.8 2.62 0.87+0.02 0.9543 0.01
3.0 2.85 0.76 £0.01 0.990 8 0.14
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Fig.3  Effect of salinity on the values of TII of pheanthrene sorption on S1 and S2
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