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Char Gasification Model Including the Effects of Pore
Structure and Solid Reaction Product
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ABSTRACT

A new gasification model for coal char was developed considering the effects of pore structure and
solid reaction product (ash) and compared with conventional models. Among various parameters reflecting
microscopic pore structure, initial pore surface per unit volume of char was found to have the largest effect
on carbon conversions. Reaction studies showed that the proposed model can predict carbon conversion more
accurately over a broader range of reaction degree compared to the conventional models. Therefore the model
proposed in this study would be useful for the design of pilot or commercial scale gasifiers.

KEY WORDS : Char gasification(#2] 7}223}), Pore structure(”7]3 -+3&), Carbon conversion(§FA 713k
£), Gasification model(7}2~3} 22), Gasifier(7}223}7])

Nomenclature of char at time ¢, cm™
L, : length of overlapped pores per unit volume
C : concentration of gas reactant at the solid- of char at time 0, cm”
gas contact at time ¢, cm” Ly, : length of nonoverlapped pores per unit volume
(, : concentration of gas reactant at the solid- of char at time ¢, cm™
gas contact at time 0, cm” Ly, : length of nonoverlapped pores per unit volume
f . distribution function for pore radius at pore of char at time 0, cm™
radius r and time ¢, cm” m, : weight of carbon in char, g
kg : reaction constant, em™™'s! n  : reaction order
: length of overlapped pores per unit volume r : radius of pore, cm
R : radius of char particle, cm
TCorrespondjng author : 97102643@kepco.co.kr R, : differential carbon conversion w.r.t. 7/7;
[ 39 : 2010616 8% : 201083 AAIEFE4 : 2010820 ] integrated over the entire range of carbon
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conversion

R, : differential carbon conversion w.r.t. 7 inte-
grated over the entire range of carbon
conversion

S . surface of overlapped pores per unit volume
of char at time ¢, cm™

S, : surface of overlapped pores per unit volume
of char at time 0, cm’

Sy, : surface of nonoverlapped pores per unit volume
of char at time ¢, cm’

Sy surface of nonoverlapped pores per unit volume
of char at time 0, cm’

t . time, S

t,; : time at which carbon conversion is 0.5

V' : volume of overlapped pores per unit volume
of char at time ¢

V, : volume of overlapped pores per unit volume
of char at time 0

Vy : volume of nonoverlapped pores per unit volume
of char at time ¢

Vi + volume of nonoverlapped pores per unit volume
of char at time 0

X : carbon conversion of char

6 . porosity

k : decay constant = u/(k«y), cm’

u : decay constant of C(t)

¢ : length parameter = k,(Cj't, cm

po  density of carbon, gem”

7 : dimensionless time = kyC7St/(1—V,)

7,5 : dimensionless time at which carbon conversion
is 0.5

¢ structure factor = 4rZ,(1—V,)/S;

w . dimensionless decay constant =

(1 - V())M/(S(]ksc(?)
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Fig. 1 Effect of initial pore surface per unit volume of char on
carbon conversion.
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