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Fe-doped glasses and composites were prepared by hybrid sol-gel process, modified in the
part of doping technique. The UV-VIS spectra and XRD-investigation show both the presence
of oxide and fluoridecomplexes in the glass matrices.

1 Introduction

Fe-containing silica glasses and nanocomposites can be used as ferromagnetic
materials and colored filters. Utilization of the sol-gel process for synthesis of silica
glass is preferable because of its low sintering temperature and high efficiency [1].
Incorporation of fluorine into xerogel simultaneously with Fe-ions reduces bubble
formation upon consolidation by sintering and results in the formation of
Fe-containing clusters in the network of silica gel-glass.

2 Methods

Fe-doped glasses and composites were prepared by a hybrid sol-gel process (2},
modified in the part of doping technique. The flowchart of the hybrid sol-gel
process incorporates the following stages: tetraethoxysilane (TEOS) hydrolysis in
the system Si(OC,Hs)s- C,HsOH-H,0-HCl with mole ratio 1:2:16:0.01 by vigorous
mixing in fluoroplastic reactor in air; addition the fumed silica with a specific
surface 200 cm?/g into the sol as filler, ultrasonic dispergation and centrifugal
separation from agglomerates and dust particles. Then, the sol was neutralized up to
pH=6.5 with the help of ammonia solution and cast into fluoroplastic moulds to
prepare the solid gels shaped as disks. The wet gels were formed during 20-30 min
in sealed containers; then the containers were opened and the gels were washed by
bidistilled water.

The resulting gels were dried slowly at 30-60°C in the period of 7-14 days in air
and presintered at 600°C in 2 h. After heat-treatment the xerogels were impregnated
by water or organic solutions of Fe(NO,); and FeCl;.

Using of Fe-containing aqueous solutions for xerogels impregnation results in
the preparation of hydroxylated silica gel-glass doped ferrum(IIl). The presintered
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