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Synthesis of fine particulate nitride-based composites by the in situ
compositing process of an additive
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The in situ compositing of an additive was investigated with the aim of simplifying processes
for preparing particulate composites and developing a new process substituting for mechanical
operations. A multi-component vapor-phase reaction in the yttrium trichloride(YCly)-aluminium
trichloride(AlICl;)-ammonia(NH;) system was performed to synthesize particulate composites com-
pesed of fine aluminium nitride (AIN) and vttrium nitride (YN} particles. The particulate compos-
ites and the ceramics were analyzed by powder X-ray diffraction (XRD), scanning electron
microscopy (SEM), and electron probe microanalysis (EPMA). The thermal conductivity of the
ceramics was measured by the laser-Aash method.

Production of YN was confirmed by a vapor-phase reaction in the ¥Cl;~NH; system. The
composite ratio of the particulate composites could be controlled by controlling AlCl;-feeding rate
and YClg-evaporating rate. YN was recognized to be uniformly dispersed in the composite
particles. YN had effects of promoting the densification and increasing the thermal conductivity.
From consideration of reaction mechanism on sintering, it was inferred that the capacity of YN to

fix impurity oxygen is greater that of Y,0; generally used as the additive.
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