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β-SiAlON  is  formed  in  the  Si-Al-O-N  system.  It  is  a  solid  solution  of  variable  composition
Si6-zAl0OzN8-z (z~0-4,2) formed on the basis of β- Si3N4 by substitution of Si atoms for Al and N atoms for O.
SiAlON has unique performance characteristics (stability at high temperatures, high corrosion-, heat- and
wear-resistance,  high  hardness  and  strength),  which  cause  its  application  as  high-temperature  structural
ceramics and corrosion-resistant materials [1]. When sialon is doped with rare-earth elements as phosphors
in white LEDs [2].

Self-propagating high-temperature synthesis (SHS) is widely used to produce β-sialone [3, 4]. As a
starting component for the synthesis of β-sialone and Si3N4 in the filtration combustion mode, silicon of
semiconductor purity is predominantly used. In TSC SB RAS it was proposed to use cheaper, available raw
materials - ferroalloys - for the production of nitrides and sialon. In particular, to obtain Si 3N4 ferrosilicon
(iron-silicon alloy). Nitriding of ferrosilicon is accompanied by heat release due to the reaction of interaction
between silicon and nitrogen (756 kJ/mol). In [5] the results of the influence of aluminum additives (1-10%)
on combustion patterns and phase composition of products during nitriding of a mixture of 40% ferrosilicon
- 30% nitrided ferrosilicon - 30% zircon by SHS method are presented. It is shown that aluminum addition
leads to the formation of Si3N4-based solid solution (SiAlON) in the combustion products. The aim of the
work  is  to  study  the  influence  of  aluminum additives  on  the  combustion  rate,  nitrogen  content,  phase
composition,  morphology  of  synthesis  products  and  properties  of  oxynitride  composites  obtained  by
nitriding of ferrosilicon-ilmenite mixture by SHS method.

To obtain oxynitride composites, nitriding of initial mixtures was carried out: 60% FeSi 2-Si + 25%
FeSiN + 15% FeTiO3 + xAl, x = 1.0 - 10%. Critical parameters at which the combustion process could not be
realized were determined: nitrogen pressure less than 2 MPa, sample diameter less than 35 mm. It was found
that the introduction of Al leads to a decrease or elimination of the Si2N2O phase in the combustion products
as it  increases in the initial  mixtures. The phase composition of synthesis products at changing nitrogen
pressure and sample diameter is represented by β- Si3N4/ β- Si3Al3O3N5, TiN, α-Fe. The chemical stage of
interaction of ferrosilicon with ilmenite and aluminum additives in nitrogen atmosphere is shown. In the
process of synthesis, aluminum-thermal reduction of TiO2 to Ti and subsequent nitriding of Ti to TiN are
carried out. Aluminum promotes the formation of Si3N4-based solid solution (SiAlON) in the combustion
products.  The  microstructure  of  the  combustion  products  is  represented  by  aggregates  of  small  faceted
crystals and formless formations. The open porosity (P, %) of the burned samples and the specific surface of
powders (Sud., m2/g) were determined depending on the amount of aluminum in the initial mixture. With
increasing Al, the open porosity (61.9% - 52.7%) and specific surface area (0.88 - 0.52 m2/g) decreased.
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