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Characteristics in Calcination of Magnesite Ore in Yongyang Mines
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Abstract

Worldwide magnesinm market has been considerably growing recently due to adoption as light materials for automobile
engines and electronic devices such as mobile phones. In this study, it is to prepare magnesium oxide, which is the first-step prod-
uct in smelting of magnesium from the ore, using magnesite of Yongyanag mines in North Korea as raw ores. MgO grade of
the magnesite was about 45 wt%, and SiO,, CaO, Al,O; and Fe,O; were contained as impurities. The sample ore was crushed,
classified and thermally analyzed to determine its calcination temperature. The sample of 45-75 pm size was calcined at 600-
900°C, and effect of temperature on calcination and change of the particle shape was investigated. Optimum temperature of the
calcination was about 750°C, and 30 minutes was sufficient to obtain over 99% conversion. The purity of the calcined MgO was
about 95wt%.
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Fig. 1. Magnesite raw ore in Yoangyang mines.
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Table 1. Chemical composition of the magnesite sample.

Composition Si0, Fe,03 AlLOy CaO MgO K,0 Na,O MnO P,04 Ig.Loss
wit% 1.24 0.23 0.08 1.30 449 0.06 0.03 0.005 0.026 512
Table 2. Weight distribution of crushed magnesite sample according to particle size.
Size (um) +300 300-212 212-106 106-75 75-45 -45 Sum
wt% 3.6 6.0 377 244 26.7 1.6 100
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Fig. 2. TGA curve of the sample magnesite.
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Fig. 3. X-ray diffraction pattern of the magnesite sample
(top: calcined, bottom: raw ore).
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Table 3. Chemical composition of the calcined sample (unit: wt%).
Sample Si0, Fe O3 ALO; Ca0 MgO K,O Na,0O MnO P,04 Ig.Loss
Mg Ore 1.24 0.23 0.08 1.30 449 0.06 0.03 0.005 0.0260 51.2
Calcined 1.57 0.47 0.17 273 94.83 0.11 0.04 0.011 0.0570
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Fig. 4. Calcination of magnesite with variation of tempera-
ture.
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Fig. 5. Calcination of magnesite with variation of tempera-
ture at the initial period.
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Fig. 6. Calcination rate of magnesite with variation of tem-
perature at the initial period.
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Fig. 7. Calcination of magnesite with variation of particle size and heating time: (a) 650°C, (b) 750°C.

Fig. 8. Particle shapes of the magnesite sample with time at the calcination temperatures: (a) before calcination, (b) 10 minutes
at 650°C, (c) 20 min. at 650°C. (d) 30 min. at 650°C, (e) 10 min. at 750°C, (f) 20 min. at 750°C, (g) 30 min. at 750°C.
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