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Granite weathering caused by Acidithiobacillus ferrooxidans
under acidic conditions

JIANG Xiaye', WU Bolin?, HE Huan?*, XU Chenchen®, CHENG Yu', SUN Qiang™"

1 Coastal Saline-alkali Land Ecological Rehabilitation and Sustainable Utilization Technology Innovation Center,
Ministry of Natural Resources, Marin Geological Survey of Jiangsu Province, Nanjing, Jiangsu, China

2 Key Laboratory of Coal Processing and Efficient Utilization of Ministry of Education, School of Chemical
Engineering and Technology, China University of Mining and Technology, Xuzhou, Jiangsu, China

3 Geological Research Institute for Coal Green Mining, Xi’an University of Science and Technology, Xi’an, Shaanxi,
China

Abstract: [Objective] To investigate the bio-weathering effects and mechanisms of Acidithiobacillus
ferrooxidans on granite under acidic conditions (pH 2.0). [Methods] A 36-day immersion
experiment was conducted, comparing the microbial group, acid solution group (pH 2.0, H,SO,),
and pure culture medium (control) group. Physicochemical parameters [pH, redox potential (Eh),
and electrical conductivity (EC)] of the soultion, surface chromaticity (CIE-Lab) of granite, and
mineral dissolution characteristics were analyzed. [Results] The microbial group significantly
accelerated granite weathering, forming a distinct weathered layer on the surface after 9 days.
During the initial phase (0—3 days), plagioclase dissolution caused a pH increase followed by
stabilization. Fe’" accumulation-dominated Eh and EC were regulated by both the initial ion
background and weathering products. After bio-weathering, the granite exhibited a decrease of 11.6
in L* (reduced brightness), an increase of 6.8 in a* value (enhanced reddish-brown tone), and an
increase of 9.6 in b* value (increased bluish tone). Surface reddish-brown areas were directly
correlated with jarosite deposition. [Conclusion] Under acidic conditions, A. ferrooxidans
accelerate granite weathering via Fe’'-mediated redox reactions. The chromaticity parameters
(AL*, Aa*, and Ab*) and morphological characteristics serve as indicators for rapidly assessing
weathering intensity. These findings provide a novel basis for evaluating weathering risks caused
by acid mine wastewater in surrounding rocks and guiding ecological remediation.

Keywords: bio-weathering; granite; Acidithiobacillus ferrooxidans; chromaticity analysis
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Figure 1

The changes in growth characteristics of Acidithiobacillus ferrooxidans in a ferrous iron environment.

A Culture medium color; B: Cell concentration; C: Ferrous oxidation rate.
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Figure 2 The change curves of pH (A), Eh (B), and EC (C) of the soaking liquid.
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Figure 3 Photos of granite surface changing with time under different soaking conditions.
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Figure 5 Stereoscopic microscopy of granite under different soaking conditions.
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