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Sulfur Oxidation Characteristics of Sulfur Oxidizing Bacteria under Different
Substrates and its Effect on Properties of Mortar
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Abstract: Sulfur oxidation characteristics of sulfur oxidizing bacteria under different substrates and the mechanical properties and
microstructure of mortar samples were investigated. The growth concentrations of sulfur oxidizing bacteria are different under
different substrates, i.e., the corresponding growth concentration decreases from high to low in an order of Na,S,03, Na,SO; and
Na,S. The natural oxidation and biological oxidation both occur in the transformation of SO4* by the sulfur oxidizing bacteria under
different substrates. S,05>" can be transformed to SO;>~ through Sse4 enzyme and then to SO,*" through Soe enzyme. The swelling
gypsum content of mortar sample under Na,S,0; substrate is lower than that under Na,SO; substrate. This is because SO,
concentration of natural oxidation of Na,SOs is greater than that of the biological oxidation, thus leading to a higher reaction rate and
a stronger corrosion effect. The compressive strength and mass change rate of the mortar samples under Na,S,0; substrate are 10.4%
and 1.04%, respectively. The change rate of compressive strength and mass of the mortar samples under Na,SO; substrate are —12.9%
and 1.44%, respectively. Combined with the mineral composition analysis results, it is indicated that the gypsum content of the
samples under Na,S,0; substrate is lower than that of the samples under Na,SOj; substrate, while the mortar samples are eventually
deteriorated, due to the expansive force of a large amount of gypsum after 75 d and 45 d.
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