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Preparation of pure highly dispersed SiO2 from a silica residue 
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Abstract 
At the present, a huge amount of technogenic silicon-containing waste has accumulated at the Ural. 

Therefore, a necessity has been arisen for their complex processing with the extract of all valuable inorganic 
components. In particular, due to the continuous increasing in demand for various modifications of highly 
disperse silica (aerosil, white carbon, silica gel) with a developed specific surface area (up to 300 m2/g and 
higher), it has become necessary to develop a method for obtaining it. The starting material was the waste of 
the asbestos-enrichment industry – the serpentinite from the Bazhenovskoye deposit (Asbest city), containing 
approximately 40% of silicon dioxide in the form of silicates (lizardite, nimit, talc, etc.). After the nitric acid 
expositing of the crushed raw material, the silica is formed, contaminated with oxides of iron(III), chromium(III), 
manganese(II), magnesium, etc. The magnetic fraction, consisting of iron-chromate manganese spinels, was 
separated by wet magnetic separation. Purified, thus, silica was treated with a solution of sodium hydroxide. 
For precipitating the magnesium silicate, a magnesium nitrate solution was added to the resulting solution of 
sodium silicate. The precipitate from the solution containing sodium nitrate was separated by vacuum 
filtration. The nitric acid with pH < 1 was added to the precipitate that had been repulped in water. The 
resulting silicic acid was washed with distilled water until a negative reaction to the nitrate ion was observed. 
The precipitate was dried until a constant weight at 150 °C. To determine the chemical and phase composition, the 
following modern methods of analysis were used: optical spectral, X-ray phase, Raman spectroscopy and 
electron microscopy. The specific surface area determination of the obtained product was carried out by the 
BET method. The composition of the main substance there was 98.9% and the specific surface area was 436-
730 m2/g. According to the microimages analysis, the smallest particles of silicon dioxide has globule's form 
with a size of 70-120 nm. This product can find wide application in cosmetology, pharmacology, as a catalyst 
carrier, production of heat-resistant paint and varnish products, etc. 
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