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Ab initio density functional theory of Fe5Ni4S8
(P4_2/nmc ) (311) and (111) surfaces : Computational

study

The properties of the surfaces of materials play a crucial role in determining the behaviour and functionality
of materials as the bulk properties, since they control the interaction between the substance and the external
environment. They dictate how the material interacts with other substances, such as gases, liquids, or other
solids. Many chemical reactions, especially heterogeneous catalysis, occur predominantly at the surface of
materials. Pentlandite [(Fe,Ni)9S8] is the principal BMS host of the majority of PGEs and also primary source
of Nickel. Pentlandite (Pn) is recovered by milling and flotation. The difficulty in recovering pentlandite is
mostly associated with oxidation and the brittle nature of pentlandite. Understanding the surface chemistry
of Pn minerals is very crucial as it will improve the recovery of this precious mineral and its hosts. This
understanding helps in optimizing processes such as flotation, leaching, and milling, which are commonly
used in mineral processing. In the present study we used density functional theory (DFT) technique to study
and compare stability of Fe5Ni4S8 (P4_2/nmc) (111) and (311) surfaces. The XRD of Fe5Ni4S8 (P42/nmc),
shown in Figure 5.2a, revealed that the (311) plane exhibited the highest intensity, followed by the (111) plane.
Structural optimization for possible terminations of both (111) and (311) surfaces was performed. Additionally,
the calculated surface energy for (311) was less than that of (111) suggesting (311) was the most stable surface
and thus the Pn mineral is likely to cleave through (311) during crushing of these mineral.
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