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Abstract 

Dissolution and oxidation processes of sulfide minerals play key roles in both acid and 

metalliferous rock drainage and supergene enrichment. Surface speciation heterogeneity, 

critical to understanding mechanisms of mineral sulfide dissolution, has to date largely not 

been considered. To this end synchrotron scanning photoelectron microscopy (SPEM) was 

employed to examine freshly fractured and partially dissolved chalcopyrite (CuFeS2) surfaces 

(pH 1.0 HClO4 solution, redox potential 650 mV relative to a standard hydrogen electrode, 

75 °C). S
2−

 (bulk), S2
2−

 and Sn
2−

 were found to be present on all samples at varying 

concentrations. Oxidation was observed to take place heterogeneously at the sub-micron scale. 

As compared to chalcopyrite partially dissolved for 5 days, extended dissolution to 10 days 

did not show appreciably enhanced oxidation of surface species; however surface roughness 

increased markedly due to the growth/overlap of oxidised sulfur species. On addition of 4 

mM iron both S
0
 and SO4

2−
 were observed but not

 
SO3

2
, indicating that the greater Fe

3+
 

activity/concentration promotes heterogeneous sulfur oxidation. On contact of pyrite (FeS2) 

with chalcopyrite, significantly greater chalcopyrite surface oxidation was observed than for 

any of the other systems examined, with S
0
, SO3

2−
 and SO4

2−
 being identified 

heterogeneously across the surface. It is proposed that chalcopyrite oxidative dissolution is 
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