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Abstract The solubilization thermodynamics and kinetics characteristics of hydrophobic pollutants anthracene in the humic acid micellar
solutions have been investigated by using batch equilibrium test. The results showed that the solubilization rate of athracene was significantly
enhanced with increasing temperature. The solubilization process of athracene was spontaneous endothermic and entropy increasing with AG’
= - 1.682 kJ/mol AH’=11.96 kJ/mol AS’=45.78J/ K mol in25%C as well as AG’ = - 2.140 kJ/mol and - 2.598 kJ/mol in 35°C

and 45°C respectively. The solubilization data of anthracene well fitted Elovich kinetics model.
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2
1.2.3
360 nm 370 ~ 520
nm 10 nm 300 nm/min
1 600 V 400.06 nm
¢
1.1 1
LS-55 . Perkin Elmer I = 16.54 + 238.6 ¢
THZ-C c 0.04~0.20 mg/l. r=0.9995.
LXJ-64-01 BS224S HA <5%
Sartorius PB-10
2
2.1
2000 mg/L Cs
pH=2.5 Co 1
10 ~ 30 nm r 0.9964~0.9979 1
20 ~ 100 nm pH suractants-
=4.5 20 ~ 200 nm like
pH=7.5 18 19
micellar
1.2 microstructure %
1.2.1
25 mL 0.2 0.4 0.6
0.8 1.0g/. 3 50 mL
pH 7.5
200 r/min 24 h
25 35 45%C
24 h . 2h BAU
4000 r/min 20 min a2
0.45pm
2
1
Table 1 Solubilization equations of anthracene in humic acid
1.2.2 e r
0.04 0.1 02g/L 25 Cs=0.0060+1.970¢, 0.997 1
35 Cs=0.1267+2.319¢, 0.9979
45 Cs=0.2736+2.668¢, 0.996 4

2 4 6 8 10 20 30 min

2.2
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Fig.1 Solubilization isotherms of anthracene
on HA at different temperatures
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3 25°C
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AG’ = - 1.682 kJ/mol
AH"  AS° 2 35C
45°C AG, AG,
-2.140 kJ/mol - 2.598 kJ/mol.
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Fig.2 Influence of temperature on solubilization
coefficients of anthracene in HA solution
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93.81% ~97.78%

10 min

2
Table 2 Parameters of solubilization kinetics for anthracene in HA solution
/g 17!
0.04 0.1 0.2
lg( 1- %) = -0.02294¢ - 1.067 lg( 1- %) = -0.02944:-0.8363 g ( 1- %) = -0.03416¢-0.6999
r=0.8809 r=0.9398 r=0.976 1
lgS, = - 0.5977 + 0.031 96lg¢ lgS, = —0.3456 +0.095 65lg: lgS, = - 0.181 1 + 0.068 091g¢
r=0.9578 r=0.9335 r=0.9808
Elovich S,=0.2521+0.019 88lgt S,=0.4447+ 0.12091gt S, =0.6529+0.120 4lg¢
r=0.9618 r=0.9421 r=0.9847
S,/S8, =0.01534:" +0.8959 S,/8,,=0.02568:"% +0.4715 S,/8, =0.6733:"2 +0.026 76
r=0.8882 r=0.8382 r=0.9258
15 study of pyrene degradation by two micromycetes in a freshwater
sediment J . Chemosphere 2001 44 1541-1546.
12 —m—0.04 g/L 2
TED ool S gg 3 I 2007 26 1 125-129.
.ﬁ:l( @]
% 0s | I 2008 29 9 2385-2391.
= 4
®
03 J . 2008 28 7
1375-1380.
0 0 5‘ 1;) 115 2I0 2‘5 3I0 3
t/min J. 2007 29 9  656-
660.
3 6 Hunt J R Sitar N. Nonaqueous phase liquid and cleanup. 1. analysis
Fig.3  Solubilization kinetics of anthracene in HA solution of mechanisms ] . Wat Resours Res 1988 24 8  1247-1258.
at different initial concentrations 7 Mackay D M Chreey J A. Groundwater contamination —pump-and-
treat remediation J . Environ Sci Technol 1989 23 6  630-635.
3 8 Erichson L E Banks M K Davis L. C. Using vegetation to enhance
1 in situ bioremediation J . Environ Progr 1994 13 4  226-230.
9
J. 2007 16 4  1310-1317.
10 Tuthy R G Dzombak D A Peters C A. Remediating tar-
2 contaminated soil at manufactured gas plant sites J . Environ Sci
25 35 45C Technol 1994 28 266-276.
-1.682 -2.140 —2.598 kJ/mol. 11 Oberbremer A Muller-Hurtig R Wagner H. Effect of the addition of
3 Flovich microbial surfactants on hydrocarbon degradation in a soil population
in a stirred reactor J . Apple Microbiol Biotechnol 1990 32 485-
489.
12 Weissenfels W D Klewer H ] Langhoff J. Adsorption of polycyclic
10 min 93.81% ~97.78% PAHSs influence on
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