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Mechanochemical synthesis of brass/alumina nanostructured composite via
simultaneous reduction of CuO and ZnO by C and Al

Maryam sadat Marashi?, Jalil Vahdati Khaki?
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In this research, simultaneous mechanochemical reduction of CuO and ZnO by C and Al and
preparation of brass/alumina nanostructured composite was studied. Powder mixtures of CuO
and ZnO with different ratio of Al and C were milled by high energy planetary ball mill. By
changing of Al to C ratio resulting the change in enthalpy and adiabatic temperature, possibility
of reactions was investigated. The characteristics of powder were analyzed by x-ray diffraction
(XRD) and transition electron microscopy (TEM). Results show that, with increase in the
amount of Al, aluminothermic reduction reaction of oxides takes place and provides required
heat for carbothermic reduction reactions. Increasing in adiabatic temperature accelerates the
carbothermic reduction and results in thorough reduction of oxides during ball milling. TEM
images and scherre equation confirmed that average grain size was in nanometer range.

Keywords:Mechanochemical reduction, Brass/alumina nanostructured composite, Aluminothermic and carbothermic
reactions
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