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Preparation of active magnesium oxide and its bonding effect on coal

HUANG Guang-xu,DUAN Bin,KONG Xiao-dong, KANG Wei-wei,ZHANG Shuang-jie ,ZHANG Chao,
ZHANG Chuan-xiang, CHEN Lun-jian, LIU Quan-run

(School of Material and Science Engineering ,Henan Polytechnic University , Jiaozuo 454000, China )

Abstract ; Active magnesium oxide was prepared by the calcination of magnesite,and then used as binder for coal bri-
quetting. The activity, specific surface area, crystal structure and morphology of as-prepared magnesium oxide were
evaluated by N, adsorption , scanning eléctron microscope (SEM) and X-ray diffraction (XRD). The bonding effect of
magnesium oxide hydrates on coal and corresponding mechanism were studied by briquette compressive strength test,
XRD and SEM. The results show that the activity of magnesium oxide increases and then decreases with the increase of
the calcination temperature (from 500 to 900 °C) and calcination time (from 0.5 to 2.5 h). The optimal calcination
conditions are as follows ; temperature of 700 “C ,time of 1.5 h,therefore, the resultant magnesium oxide possesses a
lower crystallinity ,largest surface area and highest activity among all the samples prepared. The activity of magnesium
oxide is the key factor to determine its bonding effect on coal particles. The magnesium oxide with higher activity may
convert to more stable hydrate, and the corresponding briquette exhibit a higher compressive strength (higher than
30 MPa).

Key words ;: magnesite ; active magnesium oxide ; compressive strength ; hydrate ; bonding property
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Table 1 Chemical composition of magnesite %

MgO Si0, Ca0 AL O, Fe, 0, PTU

46.23 1.50 1.18 0.11 0.08 50. 84

R2 BEATLSHR

Table 2 Proximate analysis of coal samples %

ﬁtﬁ Mud Ad V(luf FC(luf
KA 3.60 3.54 34.02 65.98
LR 5.94 8.54 17.21 82.79
SR 1.14 11.79 16.03 83.97
pies 1.36 8.96 9.02 90. 98
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Fig. 1 TG/DTG curve of magnesite
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Fig.2 Mass loss rates of magnesite
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Fig. 3 Activity of MgO obtained at different calcined

temperatures
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Fig. 4 Activity of MgO obtained at different calcined times
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Fig. 5 Specific surface area of MgO obtained at different

calcined temperatures
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Fig. 6 Specific surface area of MgO obtained at different
calcined times
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Fig. 7 XRD patterns of MgO obtained at different calcined

temperatures
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Fig. 8" XRD patterns of MgO obtained at different
calcined times
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Fig. 9 SEM images of MgO obtained at different calcined temperatures
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Fig. 10 Compressive strength of different briquettes
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Fig. 11  XRD patterns of long flame coal and semicoke briquette
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Fig. 12 XRD patterns of bitumite and anthracite briquette
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Fig. 13 SEM images of briquettes based.on(different coal samples
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