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An Experimental Study on the Characteristics of Oxygen Combustion of
Pulverized Coal and the NO, Formation using TGA/DSC and DTF
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ABSTRACT

In a view of capturing CO; as a greenhouse gas, an experimental study was
conducted on the combustion characteristics of pulverized coal in 0»/CQO: environment
using TGA/DSC and DTF facilities. The effects of gas composition and concentration on
the processes of devolatilization and char burning experienced by coal particles in
combustion furnace and on the concentration of products such as CO; CO and NO«
were observed using TGA/DSC and DTF respectively. As results, it were found that
the rate of devolitilation is nearly independent on the Oz concentration if it is over 20%
but the char burning rate is a sensitive function of Oz percent, and the two rates can be
controlled by O concentration in order to be similar with those of air combustion case.
It was also found that high concentration COz can be captured by oxy-coal combustion
and high concentration of CO and low value of NOx are exhausted in that case.
Additionally, NO reducing reaction by CO with char as catalyst was observed and a

meaningful results were obtained.
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Fig. 1. Schematic of oxy—coal power plant (from Vattenfall [2])
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Table 1. Ultimate and proximate analyses of the pulverized coal

Ultimate analysis(Dry basis)

Proximate analysis(Air dry basis)

Carbon(72.8%), Hydrogen(4.88%), Oxygen(8.79%),

Nitrogen(1.8%), Sulfur(0.16%), Ash(11.57%)

Volatile(37.66%), Fixed carbon(48.16%),
Moisture(2.95%), Ash(11.23%)
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