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Abstract Lignite is low-rank coal with a low degree of carbonization and high volatile matter content.
Lignite, which has a high volatile content and spontaneous ignition characteristics during storage and
transportation, is a type of coal with low utilization. Among the volatile components, lignite contains
highly flammable aryl ethers, and methane and hydrogen are generated during the thermal
decomposition of lignite. When coal is used in a gasification process, such as the IGCC process, instead
of the combustion process, the volatile matter of lignite contains various aromatic compounds, and the
ash contains reduced metal and FeS. Lignite contains easily oxidizable components. The sulfur
compounds of lignite are decomposed to mercaptan. As various volatile components and reduced metals
are exposed to the air, they are oxidized in contact with oxygen and moisture, generating heat.
Oxidation reactions cause the temperature of coal to rise. In this study, various tertiary amines were
applied to lignite using antioxidants, and the spontaneous combustion inhibitory effect of amines was
studied. The antioxidant effect was measured by increasing the ignition temperature, and the aromatic
amine suppressed spontaneous ignition. The combustion rate was unaffected by the operating
temperature of the furnace.
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Fig. 1. Schematic diagram of measuring of
sub-bituminous coal spontaneous combustion.
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1. Fluidized bed combustor
2. Preheater

3. Air compressor

4. Flow meter

5. Pressure transducer

6. Power supply
7. Amplifier
8. Temperature controller
9. Personal computer
10. Cyclone

Fig. 2. Batch fluidized bed for lignite coal spontaneous
combustion according to thermal history.
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Table 1. Proximate analysis of lignite sample.

Parameters | Moisture Ash Volatile | Fixed Carbon

Wt.% 20.00 3.50 40.0 36.5

Table 2. Ultimate analysis of lignite sample(Dry Basis).

Elements C H N ¢} S
Wt.% 70.00 5.20 0.80 19.50 0.13
Table 3. Ash analysis of lignite sample.
Component SiO; | ALOj3 | Fe;O3 | CaO MgO Na;O
Wt.% 28.00|11.00| 30.00 | 15.00 | 7.00 0.14
Component K20 | P20s | TiOz | Mn3O4| SO3
Wt.% 0.60 | 0.30 | 0.70 | 0.30 6.00
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