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Fabrication of Mo-Cu Powders by Ball Milling and Hydrogen
Reduction of M0oO;-CuO Powder Mixtures
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Abstract The hydrogen reduction behavior of MoO;-CuO powder mixture for the synthesis of homogeneous Mo-20
wt% Cu composite powder is investigated. The reduction behavior of ball-milled powder mixture is analyzed by XRD

and temperature programmed reduction method at various heating rates in Ar-10% H, atmosphere. The XRD analysis of
the heat-treated powder at 300°C shows Cu, MoQOj;, and Cu,Mo0Os phases. In contrast, the powder mixture heated at
400°C is composed of Cu and MoO, phases. The hydrogen reduction kinetic is evaluated by the amount of peak shift
with heating rates. The activation energies for the reduction, estimated by the slope of the Kissinger plot, are measured
as 112.2 kJ/mol and 65.2 kJ/mol, depending on the reduction steps from CuO to Cu and from MoO; to MoO,,
respectively. The measured activation energy for the reduction of MoOs is explained by the effect of pre-reduced Cu
particles. The powder mixture, hydrogen-reduced at 700°C, shows the dispersion of nano-sized Cu agglomerates on the

surface of Mo powders.
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Fig. 2. TCD signal curves for the reduction process of
MoO;-CuO powder, scanned at different heating rates in
Ar-10% H, atmosphere.
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Fig. 3. XRD profiles of the powder mixtures at different
stages of processing; (a) ball-milled powder mixture, heat-
treated in H, atmosphere at (b) 300°C and (c) 400°C.
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Fig. 4. SEM images of M0QO;-CuO powder mixture, heat-treated in H, atmosphere at (a) 300°C and (b) 400°C.
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Fig. 5. Kissinger plots for the reduction of MoQ;-CuO
powder mixture.
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Fig. 6. XRD pattern of the Mo-Cu powder, heat-treated in
H, atmosphere at 700°C for 1 h.
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Fig. 7. Mo-Cu composite powder after hydrogen reduction at 700°C for 1 h: (a) SEM image and (b) EDX spectrum pattern.
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