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Inhibition of Low Molecular Organic Acids on the Activity of Acidithiobacillus

Species and Its Effect on the Removal of Heavy Metals from Contaminated Soil

SONG Yong-wei' , WANG He-ru', CAO Yan-xiao', LI Fei', CUI Chun-hong®, ZHOU Li-xiang’ "
(1. School of Information and Safety Engineering, Zhongnan University of Economics and Law, Wuhan 430073, China; 2. College of
Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Application of organic fertilizer can reduce the solubility and bioavailability of heavy metals in contaminated soil,, but in the
flooded anaerobic environment, organic fertilizer will be decomposed to produce a large number of low molecular organic acids, which
can inhibit the biological activity of Acidithiobacillus species. Batch cultures studies showed that the monocarboxylic organic acids
including formic acid, acetic acid, propionic acid, and butyric acid exhibited a marked toxicity to Acidithiobacillus species, as
indicated by that 90% of inhibitory rate for Fe’* and S° oxidation in 72 h were achieved at extremely low concentrations of 41.2
mg-L7", 78.3 mg-L™", 43.2 mg-L™", 123.4 mg-L™" and 81.9 mg-L™", 230.4 mg-L", 170.1 mg-L™", 123.4 mg-L™",
respectively. Of these organic acids, formic acid was the most toxic one as indicated by that Fe’* and S” oxidation was almost entirely
inhibited at a low concentration. In addition, it was found that Acidithiobacillus ferrooxidans was more sensitive to low molecular organic
acids than Acidithiobacillus thiooxidans. What’s more, there was little effect on biological acidification process of heavy metal
contaminated soil when organic acids were added at initial stage (Oh), but it was completely inhibited when these acids were added
after 12 h of conventional biological acidification, thus decreasing the efficiency of heavy metals dissolution from soil.

Key words :low molecular organic acids; Acidithiobacillus ferrooxidans; Acidithiobacillus thiooxidans; biological acidification; heavy

metal
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Table 1  Basic physicochemical properties of the tested soil
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Fig. 1 Change of Fe>* oxidation inhibition rate with different concentrations of formic acid, acetic acid, propionic acid, and butyric acid
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