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Abstract : The oxy-combustion system is one of the carbon recovery and storage technologies (CCS: Carbon capture & storage)
that performs coal combustion using pure oxygen and recirculated flue gas. This is a technology that facilitates storage of carbon
dioxide by generating an exhaust gas consisting of only carbon dioxide without a process of separating carbon dioxide and
nitrogen when coal is burned using pure oxygen and recirculated flue gas mixture instead of a conventional air combustion
system that produces carbon dioxide and nitrogen mixed exhaust gas. In this study, the characteristics of generated NO and SO, as
atmospheric pollutants during oxy-combustion were examined using O,/CO, mixed simulation gas. The reaction temperature was
varied from 900 C to 1200 C and oxygen partial pressure was varied from 30% to 50%. The results showed that NO and SO,
concentrations in flue gas increased as the oxygen concentration and the reaction temperature in the furnace increased. The partial
pressure of CO; in flue gas also increased as the oxygen concentration and the reaction temperature in the furnace increased. As a
results of comparing NO production of 30% O,/CO, oxy-combustion with air combustion, NO in flue gas increased with reaction
temperature in both experiments and NO of oxy-combustion was 40 ~ 80 ppm lower than that of air combustion.
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Figure 1. DTF combustion reactor.
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Table 1. Proximate and ultimate analysis of the coal

Proximate (wt.%) Ultimate (wt.%)
Moisture 10.2 C 64.36
Volatile 14.7 H 1.64
Ash 20.1 N 0.87
Fixed Carbon 55.0 S 0.26
0 10.49
(Eﬂszlggarilg“_?) 4770 cl 0.01
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Figure 2. Temperature profile along the distance from the center of
the reactor.
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Figure 3. Effect of the combustion temperature on NO, SO, and CO
concentration of the product gas.
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Figure 4. Effect of the combustion temperature on CO, concentration
of the product gas.
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Figure 5. Effect of O, concentration on NO, SO, and CO concentration
of the product gas.
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Figure 6. Effect of O, concentration on CO, concentration increase
of the product gas.
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Figure 7. Effect of the combustion temperature on NO concentration
of the product gas.
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