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Relationship between coal ash fusibility and ash composition
in terms of mineral changes
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Abstract; Coal ash and synthetic ash samples were used to detect effect of different ash components on ash
fusion temperatures ( AFTs). Thermodynamic database FactSage 7.0 was applied to simulate the melting process
of ashes with different compositions, in order to provide theoretical basis for effect of ash components on ash
fusibility. The reducing effect of Na,O on AFTs is due to the replacement of anorthite by albite and nepheline.
The increasing content of MgO can initially lower and then raise the AFTs. When MgO exceeds certain content,
forsterite is generated and raise the AFTs. The raising effect of sulfur on AFTs is due to the replacement of
diopside by forsterite and calcium sulfate. The increasing content of CaO can also initially lower and then raise
the AFTs. When CaO exceeds certain level, Si migrates from minerals with low melting points to those with
higher melting points, thus raising the AFTs. Na,O is prior to CaO when being bound with silica-oxygen units to
form minerals. The priority order of the oxides when being bound with CaO and silica-oxygen units is; Al,O;>
MgO> Fe,O,.
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Table 1  Ash composition of several Zhundong coals
Coal Composition w/ %
Sio, Al O, Fe, O, CaO MgO Na,O K,O TiO, SO,
Hubei Yihua 9.02 4.7 7.7 43.94 10.26 6.33 1.11 0.31 15.58
Shenhua 26.97 7.72 7.66 22.86 9 3.91 0.51 0.43 20.15
Tianchi energy 14.68 4.63 10.07 33.27 8.23 4.05 0.56 0.12 23.68
Zhonglian coal 41.18 16.87 7.19 12.1 2.73 3.82 1.01 0.7 13.52
Guoneng 49.44 13.26 8.14 8.54 7.07 5.06 1.49 0.92 5.38
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Table 2 Composition of the real coal ash and synthetic ashes in experiments

Coal

Composition w/%

SiO, Al O, Fe, O, CaO MgO Na, O K,O SO, others
Ash 1 47.8 14.3 8.0 15.8 3.2 0.5 1.7 6.8 1.9
Ash 2 53.2 16.5 5.4 10.6 2.1 3.1 3.0 4.5 1.6
Ash 3 45.4 13.6 7.6 15.0 3.0 5.5 1.6 6.5 1.8
Ash 4 42.6 12.8 7.0 14.1 9.0 5.2 1.5 6.1 1.7
Ash 5 39.5 11.8 6.5 13.1 8.3 4.8 1.4 13.0 1.6
Ash 6 30.3 9.1 6.5 25.0 8.3 4.8 1.4 13.0 1.6
Ash 7 13.4 4.0 6.5 47.0 8.3 4.8 1.4 13.0 1.6
Albite 64.03 20.94 0.06 0.15 0.02 8.35 5.51 0.01 0.93
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v: CaMgSi,O,; <: Fe,0O;; &: CaAl,SiOy; ¢©: slag
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Figure 9 Mineral changes with the increasing
content of SO, at 900 T
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Figure 10 Mineral changes of ash 6

with the rising temperature
¢: K,SO,; m: CaSO,; O: K,Ca,(SO,);;
A: Mg,SiO,; O: NaAlSiO,; v: Na,Ca,Al;(O,;
«: Ca,MgSi,0,; »: Fe,0,; @: Ca,FeSi;O,,; : slag
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Figure 11 Mineral changes of ash 7

with the rising temperature
O: K;Na(SO,),; m: Na,SO,; ¢: CaSO,;
0: K,Ca,(S0,),; @: MgO; A: CaO;
A: Na,CagAl O ; <: Ca,SiO,; «: Ca,SiOs;
» . Ca,MgSi,O4; >: Ca,Fe,O; @ slag
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