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Application of various innovative and inexpensive wood-based metal nanoparticles
as a lubricant additive
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In this study, metal oxide nanoparticles were synthesized using wood with
various metals and synthesis conditions. Moreover, frictional properties of the metal oxide
nanoparticles dispersed in lubricating oil were investigated. When iron oxide nanoparticles and
copper oxide nanoparticles were synthesized and dispersed in lubricating oil, both were improved in
frictional properties compared to lubricating oil without the additives. The synthesized metal
particles included amorphous carbon, thus they were heated in air to remove the amorphous carbon.
In the case of copper oxide nanoparticles, it was found that the particle size became larger with
increasing heating time. In the case of friction tests at room temperature, a sufficient reduction
effect was obtained with an addition amount of more than 2 mass%. This is probably because a
tribofilm of copper was formed on the substrate by the copper oxide nanoparticles when the addition
amount was sufficient.
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