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Preparation of Boron Carbide Powder and Fibrous Boron Carbide by

Industrial Manufacturing Method Using Organic Compound

L
Abstract

Boron carbide (B,C) is an important nonoxide ceramic with attractive properties (low density, high
melting point, and excellent hardness) and superior functions (high neutron-absorbing capacity)
and is used as an abrasive, wear-resistant component, antioxidant, surface-hardening treatment
agent, and reactor materials. The machining of B,C is extremely difficult owing to its high hardness,
thus, a direct synthesis route of fine B,C powder and fibrous B,C is required. The carbothermal
reduction of boron oxide (B,0,) is the general industrial manufacturing method for B,C powder. We
focused on an approach using an organic compound with a number of hydroxyl groups (a polyol)
such as glycerin, mannitol, or poly (vinyl alcohol) (PVA) as a carbon source for the carbothermal
reduction. A B,C precursor consisting of B,O, and carbon components arranged on the nanometer
scale was prepared by the thermal decomposition of a condensed boric acid (H;BO,)-polyol product
in air, resulting in the low-temperature synthesis of fine crystalline B,C powder with little free
carbon. Furthermore, condensed H;BO,-PVA product fibers could be prepared owing to superior
spinnability of a polymer. We successfully fabricated fibrous crystalline B,C from the fibrous B,C
precursor prepared by the thermal decomposition of electrospun condensed H;BO,-PVA product

fibers in air.
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