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Kinetics of Sulfuric Acid Leaching of Pyrolusite with Straw as a Reducing Agent
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Abstract: A single factor and orthogonal experiments were designed for sulfuric acid leaching of pyrolusite with straw as
a reducing agent. Effects of grain size and dosage of straw, sulfuric acid concentration, leaching time and temperature on
manganese leaching rate were investigated, and kinetics of leaching process was analyzed. Results showed that 50 g
pyrolusite was leached with 1.4 mol/L sulfuric acid at a temperature of 363 K for 5 h, with 30 g straw at a size of 100
pm, resulting in the manganese leaching rate up to 90.74%. During the leaching process, a redox reaction occurred
between straw hydrolyzate and pyrolusite, which could be described with an unreacted shrinking-core model. The
apparent activation energy was 39.8 kJ/mol and reaction rate was controlled by the interface chemical reaction. It is
suggested that the process of hydrolysis of straw followed by leaching can improve the manganese leaching rate.
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