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Abstract — The char burn-out and NOx emissions from sub-bituminous coal were investigated in drop
tube furnace under O»/N, and O,/CO, environments with different O, concentrations of 12, 21 and 31%.
Results show that the char burn-out rate is faster as O, concentration increases higher and char burn-out
rate under O,/CO, decreases due to the lower oxygen diffusion into coal surface through the CO; rich
boundary layer. NO concentration increases with increasing O, concentration, but declines at O, concentration
of 31%. Meanwhile, NO emission indexes decreases monotonically with increasing O, concentration,
which indicates that more NO reduction occurs with higher O, concentration probably due to greater HCN
formation. For all conditions of O, concentration, the NO concentration under O»/N; maintains higher than
those of O,/CO, due to presence of thermal NO.
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Fig. 1. Schematic diagram of experimental apparatus.

Table 1. The coal properties used in this study.

Contents Adaro

Moisture 16.28

Proximate analysis V.M. 42.12
(%, as received) F.C. 39.12
Ash 2.48

C 71.3

Ul i H 5.48
tl(r(r)lzteDilg)ysm o 1918

N 1.05

S 0.03

HHV (kcal/kg) 5141
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Table 2. Experimental conditions of coal combustion.

Coal type Adaro (Sub-bituminous)
Oxygen concentration in bulk gas (%) 12, 21, 31
Pressure (atm) 1

Feeding rate (g/min) 0.03
Residence time (seconds) 1.5

Gas Temperature (°C) 1300
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Fig. 2. Gas flow and temperature distribution along the
length of DTF.
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Table 3. Coal chemical structure parameters for devolatilization
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Table 4. Kinetic constants for char oxidation [11].

Rate parameters Numeric values
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Table 5. Comparison of char burn-out between experimental
and numerical methods.

02/Nz [%, wt] 0,/CO; [%, wi]
Exp. Num. Exp. Num.

12 % 79.6 76.3 72.7 67.5
21 % 91.2 99.1 833 96.6
31 % 99.5 99.9 97.4 99.9

12 21 31

(b)

Fig. 3. Char burn-out rate (kg/s) as a function of O, concentrations in (a) O»/N, and (b) O,/CO, conditions.
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