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Abstract

In this study, the combustion mechanism of Korean anthracite coal has been studied. The
combustion is a typical noncatalytic heterogeneous reaction of the unreacted-core shrinking
nature. The geometry of the reacting substance employed was an annulus cylinder which could
simulate, “Gugong-tan”, multi-hole coal briquette, used for a residential fuel in Korea.

The theoretical solutions for the mass and heat balance equations derived from the

unreacted-core shrinking model were obtained under two different assumptions, the reaction
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equilibrium and the first order reaction at the reacting surface.

The experimental results, obtained with pelletized 30~60 mesh anthracite were compared
with the theoretical solutions. For the temperature higher than 700°C, the results agreed well

with the equilibrium assumption, while the results were better fitted to the first order reaction

for the temperature lower than 600°C.
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Fig. 3. Temperature of Reaction Surface,
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Fig. 4. Gas Composition at Combustion Time
12.5hr. in Hole, Gas Temperature 500°C,
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Fig. 6. Gas Composition at Combustion Time
12. 5 hr. in the Hole, Inlet Gas Temperature
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Fig. 7. Reaction Surface Front Profile at Inlet
Gas Temperature 500°C, Gas Velocity
0. 46 cm/sec
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4.3 Reaction front profile
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Nomenclature

C.i: molar concentration of 7-component(mol/
cm?®)

Cpe: heat capacity of ash-layer(cal/mol °C)

Cse: heat capacity of gas(cal/mol °C)

Cpi: molar concentration of Z-component at
the hole(mol/cm?3)

Csi: molar concentration of i-compenent at
the ash layer(mol/cm?)

Co,: molar concentration of total component
(mol/cm?®)

D.:: effective diffusivity of 7-component(cm?/
sec)

AH,: heat of reaction(cal/g-mol) in Eq.(17)

AH.:heat of reaction for saveral species(cal/
g-mol)

K.: thermal conductivity at ash layer{cal/°C
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Ni:

rid

Te:
T
Ts:
Us:
Xei:

sec cm)

mol of 7-component(mol)

radius of reacting core surface(cm)
radius of inside-hole(cm)

combustion time(sec)

temperature of reaction surface(°K)
temperature of inside-hcle(°K)
temperature of ash-layer(°K)

gas velocity (cm/sec)

molar fraction of #-component at reaction

surface

- molar fraction of i-componert at inside-

hole

. molar fraction of f#-componert at ash-

layer

axial-length(cm)
oxygene

carbon dioxide

carbon monoxide

density of gas(mol/cm?)
density of solid(mol/cm?)
voidage

XX,A dt

1+Fo(T)
1+0.5 Fo(T)
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