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Effect of Ball-milling on Hydrogen-reduction Behavior of WO;-CuO

Dae-Gun Kim, Woo-Seok Shim and Young Do Kim'

Division of Materials Science and Engineering, Hanyang University, Seoul 133-791, Korea

ure.

=,

(20033 8¢ 20¢

200349 99 8Y FHESAHE

0e)

Abstract To fabricate W-Cu nanocomposite powder, W0O3-CuO powder mixture was high-energetically
ball-milled and subsequently hydrogen-reduced. The effect of ball-milling on the hydrogen-reduction behavior
of WO3-CuO was investigated with non-isothermal hygrometric analysis during hydrogen-reduction. Increasing
the ball-milling time, the reduction peak temperatures of humidity curves were shifted to low temperature. It
was considered that the reduction temperature should be decreased because the specific surface area of each
oxide considerably increased with increasing the ball-milling time. In case of ball-milling for 0 h, WO; and CuO
were independently hydrogen-reduced and W particles were nucleated on the surface of Cu adjacent to W by
CVT. However, in case of ball-milling for 50 h, the aggregates of about 200-300 nm were observed. W particles
of size below 30-50 nm were homogeneously distributed with Cu in the aggregates.
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Fig. 1. The specific surface areas of WO;-CuO powder

mixtures with variation of ball-milling time.

Fig. 2. The TEM micrograph of WO;-CuO powder mixture
ball-miiled for 50 h.
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Fig. 3. The pore size distributions of WO;-CuO powder
mixtures with variation of ball-milling time.
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Fig. 4. The Non-isothermal humidity curves obtained during
heating-up process of WO;-CuO powder mixtures with varia-
tion of ball-milling time at 10°C/min in hydrogen atmosphere,
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Fig. 5. The FE-SEM Imcrographs of hydrogen -reduced W-Cu composite powders (a) ball-milled for Oh (A and B are high-
magnification micrographs of area indicated in (a)); (b), (c) and (d) ball-milled for 50 h.
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