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Preparation of amorphous silica powder by purification of
acid leaching residue of asbestos tailing
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(1. School of Materials Science and Engineering, China University of Geosciences(Beijing), Beijing 100083, China;
2. Department of Chemical and Environmental Engineering, China University of Mining and Technology(Beijing),
Beijing 100083, China)

Abstract: The optimal technical condition of the preparation of amorphous silica by purifying acid leaching residues of
asbestos tailings was reported. Purification experiment was accomplished by the methods such as superfine grinding, acid
leaching, and calcination. The characterization of the samples was completed via Scanning Electron Microscopy and
X-ray diffractometry. The research result indicates that the optimal purification conditions are as follows: super-fine
grinding the acid leaching residues to dsy=2.50 pm, dg;=11.35 um, followed by hydrochloric (the mass concentration is
10%) acid leaching for 1 h, then calcining for 0.5 h at 700 ‘C. The specific surface area of the amorphous silica is 247
m?/g, and the total content is above 90%, which can meet the quality index of criterion A in GB10507—89. The grain
shape of acid leaching residues of asbestos tailings is basically identical with those of asbestos tailings, including massive
needle-shape particles, while the purified acid leaching residues are superfine ones. The unpurified mineral composition
is serpentine 20%, quartz 8 %, talc 6 %, and amorphous silica 66%(mass fraction); however, that of the purified sample is
quartz 6%, amorphous silica 90 %, and talc 4 %.
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Fig.1 SEM images of acid leaching residue
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Table 1  Effect of acid leaching and sintering on whiteness of

acid leaching residue

Acid leaching time/h
Treatment
0 1.0 2.0
Without sintering 67.8 68.9 70.2
700 C sintering 68.2 72.6 73.6
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Table 2 Effect of acid leaching on physical properties of

superfine asbestos acid leaching residue

HCI content/%

Physical property W:thou? acid
caching 5 15 9
Whiteness before sintering 64.2 70.1 69.8 67.7
Whiteness after sintering 67.5 76.7 753 74.2

Oil-adsorbtion after

sintering/(mL-g ) 1.13 234 124 1.10
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1— Purified acid leaching
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XRD pattern of acid leaching residue
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Fig.3 SEM image of amorphous silica
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