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Microbial-mediated dissolution of basalt: Effects of bacterial adhesion
and temperature
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(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2. State Key
Laboratory for Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University, Nanjing 210093, China)

Abstract: Employing the dialysis method, the authors designed experiments to probe into the effect of adhered Paenibacillus
polymyxa on the dissolution of minerals within basalt as well as the effect of temperature on such adhesion-mediated dissolution. The
results of ten days’ experiment show that the dissolution of basalt is highly promoted by P. polymyxa and its metabolites at 30 C,
with Fe, Mg and Mn being released mainly from olivine and Ca and Al from augite and feldspar. At 5 C, however, the promotion
is very insignificant. Adhered bacteria and metabolites are advantageous to the release of Mg, Fe and Mn but disadvantageous to that
of Ca. The reason is that these two groups of elements are released through different mechanisms which are diversely affected by ad-
hered bacteria. The release of Al is insignificantly affected by the adhesion of bacteria. At 5 C, the adhered bacteria have no effect on
element release.
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Fig. 4 Micromorphologies of basalt and related rock-forming minerals before and after dissolution experiments
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