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Sorption and Desorption of Phenanthrene on Sediments
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( Key Laboratory on Envionmental Pollution Processes and Standards of M inistry 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 conceriration, sediment properties and salinity on desorption of phenanthrene were also studied and the mechanism for desorption
hysteresis was deeply discussed. Saliniy enhanced the sorption of phenanthrene on sediments, and the enhancement extent was related to
sediment organic matter (SOM) . A salting constant of 0. 125 L*mol™ ' 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 L*mol™'. Desoiption of phenanthrene all exhibited hyseresis to some
extents and desorption hysteresis were described by a thermodynamic index TII. With the iniial phenanthrene concentration increasing from 0. 5
mg*L=! 10 25 mge L= !, the value of TII firg decreased from 0. 80 to 0. 38 and then increased to 0. 55, suggeding 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 O 33. Desorption of phenanthrene in fresh water was found for the first time
to have a greater hysteress 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 isothems of phenanthrene on S1 and S2
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Table 1 Phenanthrene sorption coefficients and Freundilich paramet ers

NaCl Freundilich

/molr L™ ! n 1gK R? K, R?
S1 0 0.8 273 0.975 203.3  0.998
S1 0.5 0.7 3.05  0.990 286.7 0.993
S2 0 0.87 2.50  0.992 134.8 0.9980
S2 0.5 0.8 2.57 0.963 177.3 0.9824

DKy (mg kg 1) (mg L~ 1)~ K, Lekg !
14 sal
Setschenow "o (Ki'YKa) = Oca

S1aq1S2 g 0..29
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Fig.2 Phenanthrene desorption on S1 and S2 in freshwater and seawater
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Freundlich T 4 1 I
[4, 18] ’ TII 0~ 1 i Table 4 Phenanthrene desorption coefficients on S1 in
saltwater and values of T1I
0, : ;LTI
. co leK ¢ n £SD R? TIL
’ 0.5 3.4 0.37£0.00 0. 984 0.53
2.3 1.0 3.9 04710. 0.9411 0.41
n 1.5 3.60 0.50%0. 01 0. 9880 0.37
+
n TH( I 5) ] 2.0 3.8 0.53=0. 2 0.9%91 0.33
2.5 3.9 0.4110. 03 0.9187 0. 48
2~ 5 T .
’ 5 ) I
S1 ’ Table 5 Phenanthrene desorption coefficients on S2 in
-1 -1
0.5 mg* L 2.5 mg* L T 0.80 saltwater and values of TTI
0. 38 0.55, ¢ 1eK ¢ n £SD R TII
S2 s S1 82 0. 45 2.9 0.6520. 01 0.9897 0.2
8 +
( 2~ 5) _Oren [8] 0.7 2.9 0.67x0. 01 0. 9896 0.4
1.1 2.8 0.75%0. 01 0. 904 0.15
SOM 1.8 2.62 0.8710. @ 0.943 0.01
s 3.0 2.8 0.76%0. 01 0.908 0. 14
, , 2.4
2
, 2 , 2
) S2
S1
, TII 0.55 0.42, S2
TII 0.33 0. 16, S2
g
TII , .Oren '*
2 S1 T
NaOH
Table 2 Phenanthrene desorption coefficients on S1 in
freshwat er and values of TIT ’
co 194} nESD R2 TH ’
0.5 3.92 0.1810.03 0.871 0 0. 80
[20]
. Weber s
1.0 379 0.35%0.03 0.916 3 0. 60
NaOH
1.5 3.56 0.49%0.02 0.9723 0.44
2.0 3.47 0.55%0.03 0.958 3 0.38 ’
2.5 3.86 0.4010.04 0.916 1 0.55 ’
Do mglohK (meke ) c(mgloh) )5
2
3 ) T
Table 3 Phenanthrene desorption coefficients on S2 in ’ 3
freshwat er and values of TIT TIl ’ T
co kKr nEsD R? T I, T 0
0.45 311 0.48%0.01 0.97 9 0.45 S1 S2 Th 0.55
0.7 300 0.60%0.01 0.9786 0.30 0.33, SI 82 T
1.1 2.83 0.70%0.02 0.974 1 0.19 0.42 0.16, TII
1.8 3.21 0.56%0.02 0.95717 0.35 , R
2.8 3.24 0.5710.02 0.95 7 0.34

(. 2~5).
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