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Abstract The oxidation behavior of 91WC-9Co hardmetal in weight percentage has been studied in the
present work as a part of the development of recycling process. The morphological and compositional changes of

the WC-Co hardmetal with oxidation time at 900°C were analyzed by using surface observation and X-ray dif-

fraction, respectively. As the oxidation time increased, the WC-Co hardmetal was continuously expanded to form

porous oxide mixtures of CoWO, and WO,. The morphology of porous oxide mixture was basically dependent on

initial shape of the WC-Co hardmetal. From thermo-gravimetric (TG) analysis, it was found that the oxidation rate

was increased with increasing oxidation tlemperature and oxygen content in the flowing atmospheric gas. The frac-

tion of oxidation versus time curves showed S-curve relationship at a given oxidation temperature. These oxi-

dation behaviors of the WC-Co hardmetal were discussed in terms of previously proposed kinetic models.
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Fig. 1. Morphology changes of the WC-9wt.%Co hard-
metal has a cylindrical (a, b, ¢) and an octagonal pillar (d,
e, f) shapes during oxidation. (a)(d) initial shape (b)(e)
after 3 hours oxidation at 900°C (c)(f) after 6 hours oxi-
dation at 900°C.
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Fig. 2. Variations of the X-ray diffraction pattern of the
oxide layer of the WC-9wt. % Co hardmetal with oxidation
time, obtained at 900°C under the air atmosphere.
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Fig. 3. SEM micrograph of the cross section of the oxide
layer of the WC-9wt.% Co hardmetal.
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Fig. 4. Changes in the weight fraction of the WC-9wt.% Co

hardmetal with oxidation temperature for the various
atmospheres.
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Fig. 5. Changes in the weight fraction of the WC-9wt.% Co
hardmetal with oxidation time for the various tempera-
tures under 100% oxygen atmeosphere.
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Fig. 6. Changes in the weight gain of the WC-9wt.%Co

hardmetal with oxidation time for the various tempera-

tures under 100% oxygen atmosphere.
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Fig. 7. Changes in the apparent oxidation fraction of the
WC-9wt. % Co hardmetal with oxidation time for the var-
ious temperatures under 100% oxygen atmosphere.
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Table 1. Variations of numerical exponent (n), rate
constant (k) and fully oxidation time () of the WC-
9wt.%Co hardmetal with oxidation temperatures,
obtained under 100% oxygen atmosphere.

Temperature Parameters
0y n k (mg/cm®min) T, (min)
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