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Processing of nanostructured iron sulfide from pyrite by
mechanical milling

Abstract

In this research, production of nanostructured iron sulfide by a mechanochemical route
has been investigated. The mixture of pyrite mineral and elemental iron as starting
materials were milled in a high energy planetary ball mill at different times. The resultant
powders were evaluated using X-Ray Diffraction (XRD) and Field Emission Electron
Microscopy (FESEM). Results showed that the iron sulfide with the mean crystallite size
of 17 nm could be formed after 9 hours and by the ball to powder weight ratio of 25:1.
After this time the amount of strain is 0.8%. Thermodynamic study confirmed that the
mechanochemical reaction between pyrite and iron is gradual which is consistent with
XRD results. Morphological evaluation indicate that after 9 hours, the product has a
uniform particle size distribution.

Keywords: Iron sulfide, Pyrite, Mechanochemical, nanostructured.
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