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ABSTRACT 

Achieving effective separation of pyrite from copper minerals during flotation is often hindered 

by challenges such as superficial oxidation and the presence of fine intergrowths between 

pyrite and copper sulfides. These conditions can result in the unintended activation of pyrite 

by dissolved copper ions, leading to decreased product quality. Sodium metabisulfite (SMBS) 

is commonly used in flotation circuits to depress pyrite and enhance the selectivity for 

chalcopyrite recovery. However, its impact on downstream processes like HydroFloat 

flotation, particularly when targeting chalcopyrite composites and both liberated and semi-

liberated copper in rougher tails, has not been extensively studied. This study evaluates the 

effect of SMBS addition at different stages of the circuit including in the ball and SAG mills on 

the selective recovery of chalcopyrite and directly to rougher flotation tailings before 

HydroFloat flotation. Laboratory-scale flotation experiments were conducted under three 

conditions: no SMBS, SMBS added within the circuit, and SMBS added to fresh rougher 

flotation tailings. The results indicate that while SMBS effectively depresses pyrite, its influence 

on chalcopyrite recovery is dependent on both the dosage and point of addition. “Over-

depression” of chalcopyrite was observed under certain conditions, raising concerns about 

selectivity. This study provides insights into optimizing SMBS application to enhance 

chalcopyrite recovery while minimizing pyrite contamination in HydrofloatTM flotation, 

particularly when applied in tailings scavenger operations. 
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