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Effect of Graphene Coating by Mechanical Treatment
on Water Resistance of Aluminum Nitride Particles
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In order to give water resistance to aluminum nitride particles for preparation of ceramics using aqueous slurry,
graphene coating by mechanical treatment on the particles was investigated. Graphene coating was observed on the
surface of the fine aluminum nitride particles which was obtained by mechanical treatment of mixed powder of
graphene and aluminum nitride in a compression and shear field. The graphene-coated aluminum nitride particles
showed excellent water resistance, since the pH value of the aqueous suspension did not change and aluminum
hydroxide was not detected even after stirring for long time. The relative density of the aluminum nitride ceramics
obtained with the composite particles was high, and their secondary phase was also found to be yttrium aluminate
having less oxygen than those prepared without graphene coating, due to suppressed hydrolysis.
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Fig. 1 SEM photographs of (a) AIN powder, (b) graphene
powder (c, d) AIN-graphene composite powder prepared

by mechanical treatment
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Fig. 3 XRD profiles of AIN powders after soaking in water for
12 h. (a) Raw AIN powder, (b) graphene-coated AIN
powder
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Fig. 2 (a) Optical micrograph of the composite particles and (b) Raman spectra of the raw graphene and the
darker and brighter regions in (a) with black and gray squares
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Fig. 4 (a) TG curve of AIN powder after soaking for 12 h (b) TG/DTA curve of untreated AIN powder

after soaking for 12 h
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Fig. 5 Soaking time dependence of the amount of hydration water
estimated from TG measurement and pH value of
suspensions at 25°C
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Fig. 6 SEM photographs of granules prepared by spray freeze
granulation-drying using aqueous slurries of (a, b) AIN
powder without mechanical treatment and (c, d)
mechanically treated AIN-granules composite powder.
Arrows indicate graphene particles with AIN particles
attached
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Table 1 Relative densities of green, dewaxed and sintered bodies

Mechanically treated AIN-graphene AIN powder without

composite powder mechanical treatment
Green body 68.4 63.7
Dewaxed body 49.9 61.8
Sintered body 98.1 99.1
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Fig. 8 (a) XRD profiles of AIN ceramics and SEM images of AIN ceramics prepared using (b)
AIN powder without mechanical treatment and (c) mechanically treated AIN-graphene
composite powder
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