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Abstract: Based on the existence form of MgSiO;in garnierite, MgSiO; was synthetized through chemical precipitation
method. Through the orthogonal experimentation, the effects of reaction temperature, reaction time, liquid-to-solid ratio
and concentration of NaOH on the leaching process of MgSiO; in NaOH sub-molten salt system were observed, and the
optimal experimental conditions include reaction temperature of 210 °C, reaction time of 180 min, liquid-to-solid ratio of
6:1, and concentration of NaOH of 80%. Based on the optimized experiment, on-line detection for the reaction process
was made by using Raman spectroscopy, XRD and IR were used to analyze the structural change of water leaching
residue and explore the reaction mechanism of MgSiO; in NaOH sub-molten salt system. The results show that, during
the reaction process, the Si—O bond in the SiO, is destroyed and the NaOH inserts itself into the silicate lattice,
producing intermediate Mg,Si0, and Na,MgSiO,4 products. After the alkali leaching process, Mg2+ can be separated from
Si0, array, which can be released out of the silicate in the form of Mg(OH),.
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Fig. 1 Schematic diagram of experimental apparatus: 1—AC
adjustablem speed controller; 2 — Agitatro; 3 — Reflux
condenser; 4—Thief hatch; 5—Nipple; 6—Thermocouple; 7—
Set of posts; 8—Temperature controller; 9—Reaction kettle;
10—Heating jacket; 11—Stirrer; 12—Thermocouple; 13—
Digital display device
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Fig. 2 XRD patterns of MgSiO; percursor calcined under

different reaction temperatures for 3 h
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Fig. 3 Raman spectra of MgSiO; at different reaction

temperatures
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Table 1 Orthoganal levels factors

Temperature, Liquid-to-solid w(NaOH), Time,

Level
A/C ratio, B C/% D/min
1 190 5:1 70 120
2 200 6:1 80 180
3 210 7:1 85 210

R2OERKRERE T

Table 2 Results and analysis of orthogonal experiments

No. A B C D asio, /%
1 190 5:1 70 120 65.64
2 190 6:1 80 180 69.79
3 190 7:1 85 210 66.29
4 200 5:1 80 210 79.93
5 200 6:1 85 120 76.92
6 200 7:1 70 180 75.99
7 210 5:1 85 180 80.67
8 210 6:1 70 210 80.17
9 210 7:1 80 120 75.21
d; 67240 75413 73933 72590
dy 77613 75.627 74977  75.483
dy  78.683 72479 74.627  75.463

R 11.433 3.130 1.044 2.893
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Fig. 4 XRD patterns of residue produced by alkaline leaching

under different reaction times
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Fig. 5 IR spectra of residue produced by alkaline leaching
under different mass ratios of alkali-to-ore: (a) Pure MgSiO;;
(b) Liquid-to-solid ratio 4:1; (c) Liquid-to-solid ratio 5:1;
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Fig. 6 Raman spectra of MgSiO; in NaOH sub-molten salt

system after different reaction times
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