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Study on coarsening of fine particulate matter (PM) during coal combustion

NINOMIYA, Yoshihiko
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Low-rank coals are widely distributed across the world. High content of
alkali and alkaline earth metals in low-rank coals cause serious ash related problems such as ash
deposition, fouling and ultrafine particulate matter emission (e.g. PM2.5) during air _and Oxy-Fuel
combustion of coal. This study aims to clarify the effects of a bituminous coal blending on
coarsening of fine particulate matter and the addition of kaolin (clay mineral) of optimal particle
size on reduction of amount of fine particulate matter during coal combustion.
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Coal Name XJ[wt%] JR[wt%]
kind of coal Lignite Bituminous
Moisture 22.0 7.3
Volatile matter 22.7 33.8
Fixed carbon 52.1 47.2
Ash 32 11.7




Chemical composition of ash  wt %

Si0, 52 56.3

ALO, 75 2622

CaO 42.9 1.7

Fe,0, 4.88 5.1
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Alkali and alkaline earth Formation of liquid layer Coalescence of AAEM-bearing
metals (AAEM) on kaolin surface at high finefultrafine particles on molten
temperature kaolin surface to form bottom ash
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Proximate analysis (ad), %
Moisture 8.07
Volatile matter 37.67
Ash 14.94
Fixed carbon 39.32
LHV, MJ/kg 21.13
Ultimate analysis (daf), %
C 83.05
H 7.26
N 1.25
S 0.32
O (by difference) 8.12
3
Composition Coal sample | Kaolin
SiO, 45.79 50.51
AlLO; 14.3 47.07
CaO 6.07 0.16
Fe, 05 14.98 1.09
Na,O 0.99 -
MgO 3.12 -
K,O 0.76 0.20
SO, 12.98 -
P,0s 0.62 0.14
TiO, 0.39 0.70
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