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Combustion Characteristics of Blended Coals with Bituminous and
Sub-bituminous in Oxy-fuel Combustion Conditions

Yon-Mo Sung, Cheor-Eon Moon, Seong-Yool Ahn, Seung-11 Kim, Sang-I1 Seo,
Tae-Hyung Kim, Ji-Hwan Jeong, Gyung-Min Choi and Duck-Jool Kim

ABSTRACT

This paper focuses on the combustion characteristics of blended coals with bituminous and sub-bituminous
coals under air and oxy-fuel combustion conditions. The effects of oxygen concentration and blending ratio
on the combustion characteristics were experimentally investigated using a thermogravimetric analyser (TGA).
Characteristic temperatures including ignition, burnout temperature and activation energy were determined
from TG and DTG combustion profiles. As oxygen concentration increased and the presence of sub-bitu-
minous coal, characteristic temperatures and activation energy decreased. The ignitability, reactivity and kinetics
have all been greatly improved under oxy-fuel combustion conditions. Based on this, co-firing with bituminous
and sub-bituminous coals under oxy-fuel combustion conditions may be suggested as an alternative method
to the fuel flexibility and cost-effective power production with carbon capture and sequestration.

Key Words : Blended coals, Ignition temperature, Activation energy, Oxy-fuel combustion, Combustion Cha-
racteristics
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Table 1. Properties of two coals used in this study
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Proximate analysis(wt. %, air-dry) Ultimate analysis(wt. %, dry) HHV
Coal D 2 3 .

M VM FC Ash C H 0 N S Ash |(MJ/kg, air-dry)
Arthur 2.36 31.78 | 50.08 15.8 70.2 5.09 5.87 1.71 0.97 16.16 27.69
KPU 17.49 | 3751 38.8 6.91 66.6 5.717 18.86 1.19 0.07 7.5 22.68

"M : Moisture,

VM : Volatile Matter,

YFC

Fixed Carbon
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Fig. 1. Schematic diagram of test rig.
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Ti,maxl) - Ti,min2) 57.1 78.7 100.6 80.2 78.1 82.2 86.6 70.6 81.9 192.3
R )
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H Timax : Maximum ignition or burnout temperature of each oxidizer condition.
D Timin : Minimum ignition or burnout temperature of each oxidizer condition.
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Table 3. Effect of blending ratio
TIK] Oxy 10% Air Oxy 30% Oxy 50%
Tign Tb Tign Tb Tign Tb Tign Tb
Timex - Timin 83.3 86.5 83.7 121 107 140.6 108.1 200.1
Timax = Timin
“T S 0.122 0.098 0.126 0.145 0.168 0.171 0.173 0.248
Tign, avg. Tb, avg.
mean
0.147 0.166

1

)T,;max : Maximum ignition or burnout temperature of each coal blending condition.

D Timin © Minimum ignition or burnout temperature of each coal blending condition.
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