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ABSTRACT

This study describes the sulfate-reducing (SR) and sulfide-oxidizing (SO) process
using Monod-type model with best-fit model parameters both being reported and
estimated. The molar ratio of oxygen to sulfide (Ros) significantly affects the kinetics
of the SR+SO process. The S° is produced by SO step but is later consumed by
sulfur-reducing bacteria to lead to “rebound” in sulfide concentration. The model
correlated well all experimental data in the present SR+SO tests and the validity of
this approach was confirmed by independent sulfur bioreduction tests in four
denitrifying sulfide removal (DSR) systems. Modeling results confirm that the ratio of
oxygen to sulfide is a key factor for controlling S formation and its bioreduction.
Overlooking S bioreduction step would overestimate the yield of S°.
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1. INTRODUCTION

Sulfate-bearing wastewaters are produced by pulp and paper manufacturers,
petrochemical plants, mineral processes and acid mine drainage from mining
activities (Knobel and Lewis, 2002). Under anaerobic environment with the presence

of chemical oxygen demand (COD), the sulfate-reducing bacteria (SRB) can convert
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