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Leaching behavior mechanism of Mg,SiO, in
high NaOH content system

ZHAO Chang-ming, ZHAI Yu-chun
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Abstract: Mg,SiO4was finely prepared by high temperature solid state method using Mg(OH),-4MgCOs-6H,0 and SiO,
as raw materials. The structure of Mg,SiO4was investigated by XRD and Raman spectroscopy. The optimized conditions
for dissolution reaction of Mg,SiO,4 in high NaOH content system were investigated by orthogonal test, and the optimal
parameters were obtained as follows: reaction temperature of 220 “C, reaction time of 120 min, liquid-solid ratio of 6:1
and NaOH content of 85% (mass fraction). Based on the optimal experiment, the leaching reaction mechanism of
Mg,SiO, in high NaOH content system was investigated. Raman spectra were measured for the reactions between the
silicates and sodium hydroxide in-situ during the alkali dissolution process. Meanwhile, the water-leaching residue of the
dissolution products was characterized by X-ray diffractometry. The results show that the bindings Si—O in silicates can
be destroyed by aggression of sodium hydroxide, the magnesium ions in Mg,SiO, can be separated from the silica arrays
and liberated in the form of Mg(OH), from the silicates.
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Fig. 1 Schematic diagram of experimental apparatus: 1—AC
adjustable speed controller; 2—Agitator; 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 Mg,SiO, after sintered at different

temperatures: (a) 1 000 C; (b) 1200 C; (c) 1300 C
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Fig. 3 Raman patterns of Mg,SiOy at different temperatures
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Table 1 Factors and levels of leaching experiment of
Mg,SiO,
Level Temperature, Liquid-solid w(NaOH), Time,
A/C ratio, B C/% D/min
1 190 5:1 80 60
2 200 6:1 85 90
3 220 7:1 90 120
F2 IERSRRERE T
Table 2 Results and analysis of orthogonal test
Leachin
Te;g'ﬁc A B C D :atce ofg
Si0,/%
1 1 1 1 1 73.5
2 1 2 2 2 83.7
3 1 3 3 3 85
4 2 1 2 3 85.9
5 2 2 3 1 80.37
6 2 3 1 2 83.5
7 3 1 3 2 91.3
8 3 2 1 3 92.1
9 3 3 2 1 87.4
Average 1 80.733 83.567 83.033 80.423

Average 2 83.257 85.390 85.667 86.167
Average 3 90.267 85.300 85.557 87.667

R 9.534  1.823 2.634 7.244
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Fig. 4 XRD patterns of residue at different reaction times:
(a) 15 min; (b) 60 min; (c) 120 min
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Fig. 5 Raman spectroscopy and local enlarging drawings of
Mg,SiO; at different times in high NaOH content system
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