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Abstract

Rice husk is a promising source of silicon dioxide, the composition and properties
of which depend on the processing technology of rice production waste. Rice husk
silicates are completely amorphous or contain crystalline silicon dioxide. All investigated
silicates are effective modifiers of epoxy coatings, improving their antifriction properties and
increasing wear resistance. Rice husk ash increases the hardness of epoxies. The modifying
effect of silicates obtained from rice hulls depends on their porosity, oil absorption and acid-
base characteristics of the surface. Purely amorphous aerosil and vegetable silicon dioxide
have a higher oil absorption than rice husk ash obtained at all temperatures under study. It
was found that the total volume and area of micropores, specific surface area and average
diameter significantly decrease with an increase in the combustion temperature of rice husks,
as well as oil absorption. The higher oil absorption and porosity of rice husk ash obtained at
lower temperatures is associated with a higher content of the organic phase in its
composition, as indicated by a higher amount of carbon.

A greater increase in the performance of epoxy compositions is observed upon
modification of rice husk ash obtained at 500 °C. This can be attributed to the presence
in its composition of a relatively high amount of active amorphous silicon dioxide and a
low carbon content. The presence of silanol groups in plant silicon dioxide obtained by
alkaline cooking provides higher adhesive interactions at the interface and a greater
modifying effect in epoxy compositions as compared to Aerosil.

Thus, silicates based on rice hulls are more effective fillers for epoxy materials than
Aerosil. They are much cheaper than this synthetic silicon dioxide, since they are
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obtained on the basis of waste of annually renewable plant raw materials, which at the
same time contributes to solving environmental problems and fits into the mainstream of
the circulation economy.
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