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Oxy-combustion Characteristics of Coal and Waste Fuels
with the Concentrations of Oxygen and Carbon Dioxide
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Abstract

This study was designed to understand characteristics of oxy-combustion of coal, dried sewage sludge and solid
refuse fuel (SRF). Thermogravimetric analysis was conducted by burning the fuels with air, 21% oxygen (O,)/79%

carbon dioxide (CO,) and 30% O

,/70% CO,. Heating rates were varied as 5, 10, 25, 40 and 100°C/min. Complete

coal combustion was found at the heating rates of 5, 10, 25 and 40°C/min, and different combustion behavior was
found with the gas composition at the heating rates of 10, 25, 40 and 100°C/min. Coal combustion with 30%
0,/70% CO, showed the highest while coal combustion with 21% O,/79% CO, showed the lowest combustion rate.
On the other hand, the combustion of dried sewage sludge and SRF showed similar combustion behavior with
respect to the combustion gas composition. This suggests that oxy-combustion of dried sewage sludge and SRF

which contain a large amount of volatile matter may show similar combustion behavior to their air combustion.
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Table 1. Results of ultimate analysis and proximate analysis. (unit: %)

C H N S Moisture Volatile Fixed C Ash

Coal 71.1 42 19 0.44 33 304 50.6 15.7

Dried sludge 352 54 5.6 0.55 32 464 5.7 447

SRF 51.8 6.8 12 0.22 2.7 819 29 12.5
AlZ|HA A7 FAWHIE 2Hsl= HoR 3 Table 2. Experimental conditions.

AL Item Condition

Huoh A, d2&8 A, SRF A4 S4S #43t
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21% 0,/79% CO,, 30% 0,/70% CO,Z A-&3tAc}. 7+
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Heating up rate (°C/min) 5, 10, 25, 40, 100

Purge gas Air, 21% 0,/79% CO,, 30% 0,/70% CO,
Purge rate (mL/min) 100

Weight of sample (mg)  20+5
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Fig. 1. TG curves for coal combustion with air at 5, 10,
25, 40, 100°C/min.
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Fig. 2. TG curves for coal combustion at 5°C/min.
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Fig. 3. TG curves for coal combustion at 10°C/min.
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Fig. 4. TG curves for coal combustion at 25°C/min.
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Fig. 5. TG curves for coal combustion at 40°C/min.
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Fig. 6. TG curves for coal combustion at 100°C/min.
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Fig. 7. DTG curves for coal combustion at 10°C/min.
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Fig. 8. DTG curves for coal combustion at 40°C/min.
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Fig. 9. TG curves for dried sludge combustion at 10°C/
min.
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Fig. 10. DTG curves for dried sludge combustion at 10
°C/min.
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Fig. 11. TG curves for dried sludge combustion at 40°C/
min.
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Fig. 12. DTG curves for dried sludge combustion at 40
°C/min.
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Fig. 13. TG curves for SRF combustion at 10°C/min.
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Fig. 14. DTG curves for SRF combustion at 10°C/min.
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Fig. 15. TG curves for SRF combustion at 40°C/min.
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Fig. 16. DTG curves for SRF combustion at 40°C/min.
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