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Abstract 

Interfacial properties of pyrite-water suspensions were examined by potentiometric titrations. Initial experiments show that the dissolution 
of pyrite occurs even under anaerobic conditions. The role played by H + , OH~, Fe 2 + and S 2 _ as potential determining ions (PDI) on surface 
charge development was also assessed. The p H ^ of pyrite was experimentally determined at 1.7. When pH = pH z p c , the pFe^ of pyrite was 
2.97. A 1-pK diffuse-layer model (1-pK DLM) quantified proton titration data using following reaction stoichiometries: 

)FeSS-' / 3 + H + -> FeSSH + 2 / 3 log K = 0.93 ± 8.34E - 02 
>FeSS- | / 3 + 2H + H H S S - 1 / 3 + Fe 2 + log K = -2.87 ± 0.77 

)FeSS _ l / 3 -> F e 2 + + ) S S - 5 / 3 log K = -2.90 ±0.12 
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1. Introduction 

Pyrite surface chemistry plays an important role in many 
natural and technological systems, for example in extrac­
tive metallurgy, coal processing, geochemistry, acid-mine 
drainage and pollution control. Pyrite is a common stable 
end product of most anaerobic geochemical processes. Geo-
chemically induced pyritization requires microbial reduction 
of sulfate to sulfide, (partial) oxidation of sulfide to disulfide 
and an iron (either F e 2 + or F e 3 + ) sources [1-3]. When Fe2C>3 
is used as a Fe source, for example the overall reaction is 
given as: 

F e 2 0 3 + 4 S 0 4

2 " + 8 C H 2 0 + ± 0 2 

= 2FeS 2 4- 2HCO3" + 4 H 2 0 

An abstract presented at the Proceedings of Forshungszentrum Karlsruhe 
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where C H 2 0 stands for organic matter. Pyrite is also of inter­
est as a material for solar cells due to its environmental 
compatibility and its very high light absorption coefficient 
[4]. When compared to hydrous metal oxides, relatively few 
studies have been carried out to probe surface properties of 
pyrite-water interface [5-9]. Ney [7] reported a p H z p c for 
pyrite as ~ 7 ; this is due to the oxidation of the surface being 
examined. The electropheretic measurements made by Fore-
nasiero et al. [5,6], Dekkers and Schoonen [9], Bebie et al. [8] 
and Widler and Seward [10] showed that the p H z p z (=PHIEP) 
always converges to ~ 2 . Further, it is shown showed that the 
p H z p c of pyrite shifted from 1.2 to even 7 when subjected to 
different experimental conditions [5,6]. The p H z p c around 7 is 
ascribed to rapid conversion of F e 2 + into iron oxy-hydroxide, 
which coats the pyrite surface even to the extent that the sur­
face properties are similar to that of the metal hydrous oxides. 
Bebie et al. [8] showed that the p H z p c of pristine metal sulfides 
ranges between 0.6 and 3.0. When compared to metal oxides, 
sulfides exhibit iso-electric point that is largely independent 
of the nature of the cation in the lattice. Luther [11] had 
examined the reactivities of pyrite surface sites by molecular 
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