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Extracting magnesium from ascharite by vacuum thermal reduction using
calcium carbide as redutant

WANG Yaowu, PENG Jianping, LI Yinglong, ZHAO Kun, SONG Yang, FENG Naixiang
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, Liaoning, China)

Abstract: A method separating magnesium and boron from ascharite by vacuum thermal reduction using calcium
carbide as redutant was studied experimentally. The reason that led to low reduction ratio of MgO in the vacuum
thermal reduction process was researched by phase analysis of calcined ascharite and the influencing factors were
analyzed. The results show that magnesium in the calcined ascharite is mainly involved in magnesium borate and
magnesium silicate, reduction of which is difficult and only small amount is free state of MgO, which is the main
cause of low reduction ratio. The addition of CaO during calcination of ascharite can promote formation of more
free state MgO and reduction of more MgO. As long as enough CaO is added, magnesium and boron can be
effectively separated and reduction rate can be over 85%. The main phases in reduction slag are CaO and
3CaO * B,0;. The reduction slag can be used as raw material for production of alkali free glass fiber. So the

comprehensive utilization of ascharite ore can be realized.
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MgO(s) + CaCy(s)=——=CaO(s) + Mg(g) + 2C(s)
AG®=152800-74.14T (J * mol ™) (1)
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Table 1 Main composition of ascharite ore

Components Ascharite
MgO 44.67
B,0; 26.08
SiO, 6.18
CaO 3.19
AlLOs 1.43
others 18.65

1—2Mg0-+B,0;

3 2—MgBO,(OH)
3—MgCOs5
4—2Mg0-SiO,

1 5—CaCO0;*MgCO;
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Fig.1 X-ray diffraction pattern of raw ascharite ore
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Fig.2 Effect of calcination temperature on ignition loss rate
and hydration activity
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Fig.3 Effect of calcination temperature on reduction rate of
MgO (reduction temperature 1200°C, reduction time 2 h, CaC,
125%)
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calcined ascharite
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Fig.5 Effect of addition of CaO on phase of calcined ascharite
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Fig.6 Effect of addition of CaO on reduction ratio of MgO

(reduction temperature 1200°C, reduction time 2 h, CaC,
125%, CaF,3%)
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Fig.8 Effect of reduction time on reduction ratio of MgO
(reduction temperature 1200°C, CaC, 125%, CaO 40%,
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