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Abstract

This work demonstrates the effect of the substrate upon the deposition of graphite
microparticles during thin film preparation at room temperature using a nanoparticle deposition
system (NPDS). NPDS is a dry spray deposition method, whereby various metal and ceramic
powders can be deposited at room temperature without the use of any binders. Graphite powder
was deposited on various substrates of different hardness, namely polystyrene, copper, glass, and
sapphire, and the substrate-dependent deposition behaviors were investigated. For the soft
polystyrene substrate, graphite particles fragmented into small pieces during deposition, but
retained the original graphite crystal structure. For the copper substrate, which is of intermediate
hardness, some areas of the deposited film showed fragmented particles that had undergone
interlayer separation to yield few-layer graphene flakes, but in other areas of the film a
fragmented graphite structure was observed, of particles that did not undergo interlayer
separation. In contrast, intense fragmentation and interlayer separation of microscale graphite

particles to form small and few-layer graphene flake structures were observed on the hardest
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