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Influence of Three Low-Molecular-Weight Organic Acids on the Adsorption of

Phenanthrene in Purple Soil
XIE Li', CHEN Ben-shou®, ZHANG Jin-zhong' ** | LU Song', JIANG Tao'
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Abstract: The effects of three low-molecular-weight organic acids ( citric acid, malic acid and oxalic acid) on the adsorption of
phenanthrene in purple soil were studied by static adsorption experiment. The results showed that the adsorption kinetic process of
phenanthrene in purple soil could be described by the second-order kinetic model, and the adsorption rate constant would significantly
decrease in the presence of the three low-molecular-weight organic acids (LMWOAs). The adsorption thermodynamic process could be
well described by linear adsorption model, which was dominated by distribution role. The three LMWOAs could promote the adsorption
of phenantherene in purple soil when their concentrations were less than 5 mmol-L™", whereas inhibit the adsorption when their
concentrations were more than 10 mmol+L ™', and the inhibition would increase with increasing concentrations. Moreover, the
inhibitory ability displayed a decreasing order of citric acid, oxalic acid, and malic acid when their concentrations were 20 mmol-L ™",
which is related to the molecular structure and acidity of the three LMWOAs. Compared with the control, the content of dissolved
organic matter ( DOM ) released from purple soil showed a trend of first decrease and then increase with increasing LMWOAs
concentration, and the adsorption capacity of phenanthrene in purple soil was negatively related to DOM content.
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Fig. 1  Adsorption kinetic curves
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Table 1 ~ Adsorption kinetic parameters of phenanthrene in purple soil
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Fig. 2 Adsorption thermodynamic curves
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Table 2 Isothermal adsorption parameters of phenanthrene in purple soil
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