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Nonlinear Sorption Behaviors of Chlorobenzenes on Sediments

SHU Yue-hongl , HUANG Xiao-ren*?®, JIA Xiao-shan>’

(1.School of Chemistry and Environment, South China Normal University, Guangzhou 510006, China; 2. School of Environmental Science and
Engineering; Sun Yat-sen University, Guangzhou 510275, China; 3. Guangdong Provincial Key Laboratory of Environmental Pollution Control
and Remediation Technology, Guangdong 510275, China)

Abstract: Sorption isotherms of chlorobenzene; 1,4-dichlorobenzene, 1,2,4-trichlorobenzene and 1,254, 5-tetrachlorobenzene on 5 sediments
were examined to understand its sorption behavior. All systems examined exhibits nonlinear sorption. All sorption isotherms are nonlinear as
evidenced by the Freundlich n values of 5 sediments being between 0.858 to 0.956. Sorption nonlinearity is found to be a function of the
polarity index of sediments natural organic matter (NOM) with a high correlative coefficient of 0.994 7, suggesting that the degree of
condensation of NOM, characterized by its polarity index, is correlated with the sorption behavior of 1,2,4-trichlorobenzene. In addition, the
sorption affinity ( K,,) of the sediments for 1,2, 4-trichlorobenzene increases with decreasing of NOM polar; indicating that a higher sorption
affinity in the sediments is associated with a higher degree of condensation of NOM. The Freundlich n values of chlorobenzene, 1, 4-
dichlorobenzene, 1,2, 4-trichlorobenzene and 1,2,4, 5-tetrachlorobenzene are 0.755, 0.788, 0.858, 0.949 respectively, indicating that the
smaller CBs molecule may result in more significant sorption nonlinearity .
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Table 1  Properties of sediment samples

FE i N/ % C/% 0/ % H/% H/C C/N 0/C (0+N)/C
Vb 0.13 3.25 3.35 0.83 3.06 29.17 0.77 0.81
< 0.27 4.27 5.52 1.41 3.96 18.45 0.97 1.02
KM 0.07 1.67 3.88 0.43 3.09 27.83 1.74 1.78
A 0.06 1.00 3.25 0.84 10.08 19.44 2.44 2.49
=K 0.12 1.19 3.36 0.88 8.87 11.57 2.12 2.20
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Table 2 Selected physicochemical properties of the CBs used in sorption experiments
WwEY %?%/g’nml'l Y& 5/C %g/g'cm_S %W%Jkﬁﬁa/ﬁziﬁ(lg[(w) 7J<‘]§ﬁ§f#f§/mg'L'l
SR 112.6 -45.2 1.11 2.78 458.3
1,4- 5K 147.2 53.1 1.25 3.45 73.6
1,2, 4-=5K 181.5 17.0 1.45 4.06 30.1
1,2,4,5-P95 K 215.9 140.0 1.86 4.72 1.27
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Table 3 Sorption isotherm parameters of 1,2, 4-trichlorobenzene for sediments

A LAY Ferundlich £ 7!
K, R? K; n R?
wb 0.034 8 0.985 0.067 8 0.858 0.996
e 0.0672 0.988 0.0979 0.872 0.994
K 0.0250 0.986 0.0324 0.915 0.994
BRI 0.0122 0.990 0.014 8 0.956 0.993
=K 0.0163 0.973 0.0216 0.947 0.990
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Fig.4 CBs sorption data and Freundlich isotherms obtained for the same sediment( Huangsha)
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Table 4  Sorption isotherm parameters of CBs for sediments
2RI Ferundlich 57
CBs
Ky R? Ky n R?
K 0.0069 0.986 0.0303 0.755 0.996
1 4-— 5K 0.0156 0.987 0.0303 0.788 0.990
1,2,4- = 5K 0.0348 0.985 0.067 8 0.858 0.996
1,2,4,5-PU 5K 0.0853 0.990 0.0812 0.949 0.999
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