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The effects of the typical components of extracellular polymeric substances
(EPS) of microorganism on the bio-decomposition of pyrite

WANG Zhao-hua, LU Jian-jun, LU Xian-cai and LI Juan
(State Key Lab for Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University,
Nanjing 210093, China)

Abstract: Extracellular polymeric substances (EPS) seem to play an important role in bioleaching. Generally, EPS consist of neutral
sugars, lipids, a small amount of amino acid and some metabolites such as organic acid. In this paper, glucose, arginine, glucuronic
acid and citric acid were used to study the effects of different components of EPS on the leaching of pyrite and indicate the facilitation
of the direct contact between microbes and minerals on bioleaching. The iron contents of the experimental solution were measured in
order to determine the dissolving rate of pyrite, and scanning electronic microscopy was employed to observe the changes of the surface
characteristics of the pyrite. Some preliminary data obtained indicate that some kinds of components of EPS, such as glucuronic acid

and citric acid, can promote the dissolution, while sugars and arginine suppress the decomposition, which may be attributed to their
surface coating on the pyrite surfaces.
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Fig. 1 SEM images of the experimental pyrite particles
a— b— c— 22.d
29 d
a—pyrite before experiments b—pyrite reacted with glucuronic acid for 13 days dissolution on the edge of pyrite
c—pyrite reacted with citric acid for 22 days d—pyrite reacted with glucose for 29 days
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Fig. 2 > Fe concentrations of the experimental solutions

1 29 mol m* s Ullman and Welch
Table 1 Dissolution rates of pyrite in all experiments for 29 days 2002
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