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Abstract

The effect of oxalic and acetic acid on the desor ption of phenanthrene
In mangrove sediment

Abstract

Mangrove ecosystem, as a class of important wetland ecosystem, their studies on
organic pollutants were mainly focused on two aspects: the spatial distribution of
organic pollutants in sediment, degradation of organic pollutants in mangrove
escosystem. Exudates of mangrove plant roots have been proved to play an important
role in degradation of organic pollutants. However, little is known about the effect of
low molecular weight organic acids(LMWOAs) of mangrove plant root exudates on
the desorption of organic pollutants in sediment, this will help us to reveal the transfer
machanism of organic pollutants within different interfaces of mangrove rhizosphere,
and clarify the influence of mangrove plants on the degradation of organic pollutants.

In this research, we chose mangrove sediment as the reasearch material,
phenanthrene as a typical PAH and oxalic and acetic acid as typical LMWOAs, and
the batch adsorption/desorption experiment was performed: (O The sediment was
treated with phenanthrene(10, 20, 40, 80, 160 mgkg'); @ The sediment
contaminated with phenanthrene(160 mg-kg™') was treated with oxalic acid (0, 0. 0005,
0.001, 0.005, 0.01, 0.05, 0.1 mol~L'1); ® The sediment contaminated with
phenanthrene (160 mg~kg'1) was treated with oxalic and acetic acid(1:1)(0, 0.0005,
0.001, 0.005, 0.01, 0.05, 0.1 mol-L™"). The amounts of phenanthrene desorption was
observed to inquire into the the desorption experiment. We studied on
adsorption/desorption of phenanthrene in spiked mangrove sediment under different
treatment strength, the effect of desorption of phenanthrene in sediment in presence of
oxalic and acetic acid, and the relationship between desorption of phenanthrene in
spiked sediment and the physical and chemical characters of the sediment, which was
intend to reveal the effect of desorption of phenanthrene in sediment in presence of
oxalic and acetic acid, to lay the foundation for further showing the typical organic

pollutats in mangrove root-soil interface behavior.
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Abstract

The results were as follow:

1, Under different phenanthrene treatment strength(10, 20, 40, 80, 160 mg-kg'l), a
very significant negative correlation was observed between the desorption percentage
of phenanthrene and the organic matters for three kinds of sediment, respectively
called Linnei, Linwai and Linyuan(p<0.01). This showed that organic matters played
a predominant role in retention of phenanthrene.

The amounts of phenanthrene desorption was low under the low phenanthrene
treatment strength, and high under the high phenanthrene treatment strength. The
significant difference was observed between low and high phenanthrene treatment
strength. For example, the desorption percentage of phenanthrene in Linnei sediment
was 1.98+0.23% under 10 mg-kg"' phenanthrene treatment strength, and 17.57+0.17%
under 160 mg-kg™' phenanthrene treatment strength.

2, Under different oxalic acid and mixture of oxalic and acetic acid(1:1) treatment
strength(0, 0. 0005, 0.001, 0.005, 0.01, 0.05, 0.1 mol-L'l), the desorption percentage
of phenanthrene in sediment Linwail was maximum, respectively. In addition to 0.001
mol-L" mixture of oxalic and acetic acid(1:1) treatment strength, a significant
negative correlation was observed between the desorption percentage of phenanthrene
and the organic matters for three kinds of sediment(p<0.05); and, under different
oxalic acid and mixture of oxalic and acetic acid(1:1) treatment strength , there was
a very significant negative correlation(p<0.01). This showed again that organic
matters played a predominant role in retention of phenanthrene.

3, The amounts of phenanthrene desorption in spiked sediment increased with the
rise of concntration of oxalic acid and mixture of oxalic and acetic acid(1:1). Oxalic
acid and mixture of oxalic and acetic acid(1:1) amendment enhanced the
phenanthrene desorption for all the sediment. It is noteworthy that a significant
increase in the desorption occurred at very low concentration of oxalic acid and
mixture of oxalic and acetic acid(1:1). With increasing concentrations of of oxalic
acid and mixture of oxalic and acetic acid(1:1), the increase in desorption became less
pronounced and then reached equilibrium. Meanwhile, a positive correlation was
observed between the desorption percentage of phenanthrene and oxalic acid and

-1V -



Abstract

mixture of oxalic and acetic acid(1:1), respectively.

4, Oxalic acid and acetic acid showed synergistic effect, further increasing the
desorption of phenanthrene in the spiked sediment in the presence of oxalic and acetic
acid(1:1). For example, the desorption percentage of phenanthrene in Linnei sediment
was 17.62+0.25% in control, and 27.59+0.93% under 0.1 mol-L”" mixture of oxalic

and acetic acid(1:1)treatment strength.

Keywor ds: desorption; phenanthrene; oxlic acid; acetic acid
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