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Abstract — Thermal analyses were conducted in a thermogravimetric analyzer by isothermal technique in
order to characterize the Korean anthracites-nitrogen oxides reaction. The tested coal sample was Dogae
anthracites and compared with SP-1 graphite. Carbon-NO and carbon-N,O reactions were carried out with
respect to isothermal reaction temperatures (550°C~900°C) and reactant gas partial pressures (5 kPa~20 kPa).
In NO reaction, measured reaction orders of NO concentration and activation energy were 0.45~0.96 and
39~112 kJ/mol, respectively. In N,O reaction, measured reaction orders of N,O concentration and activation
energy were 0.62~0.87 and 190~215.3 kJ/mol, respectively. Compared the Korean anthracites-nitrogen oxides
reaction with the combustion reaction, the reaction rate in the oxidation below 700°C decreases in the order
0,>NO>N,0. But above 700°C, the reaction rate of N,O is faster than that of NO.
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Table 1. Chemical properties of sample coal.

proximate analysis H,O (3.38), volatile material (3.73),

(%) ash (33.43), fixed carbon (59.46)
ultimate analysis C (61.21), H (0.75), N (0.25),
(%) S (0.49), 0 2.7)
ash analysis Si (51.69), Al (38.54), Fe (1.07),
(%) Mg (1.83), K (6.88)
calorific value 5,020

(gross basis, kcal/kg)

Table 2. Physical properties of sample coal and
graphite.

BET d h A Az
sample (m¥g) (@um) (um) (m¥g) (mYg)
coal 255 125

graphite 2.01 33 0.46 1.95 0.054

d=diameter, h=height, A,=basal plane area, A,=edge plane
area.
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Fig. 1. Effect of reaction temperature on the rate of
NO and carbons reaction based on weight.
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Fig. 2. Effect of reaction temperature on the rate of
NO and carbons reaction based on surface area.
(coal: BET surface area (r,), graphite: edge surface area
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Fig. 4. Effect of reaction temperature on the rate of
N;O and carbons reaction.
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