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Specific Surface Area and Pore Structure Changes of Calcined Lime
with Calcination and Sulfation Reaction

Soon-Kook Kang - Myung-Kiu Chung

Dept. of Environmental Engineering, Sunvmoon University
Abstract

The calcination reactivity of limestone and physical property changes of calcined lime
were investigated with a temperature(720 ~ 1000 C) under atmospheric gas(Ns;, COy
conditions. The mechanisms of mass transport in a lime matrix were represented by the

evaporation and condensation ( y=1.7) at 1000 C and the volume diffusion ( ¥ =27) at 800

C, which was obtained by the specific surface area of calcined lime with sintering
conditions. Also, the effect of physical property on the reactivity of sulfation reaction was
determined by the changes of pore size with lime-SO; reaction in this work. The initial
sulfation rate of calcined lime increased with increasing temperature, whereas the capture
capacity of SOz exhibited a maximum value at 900 C. The pore volume of sulfated lime was
decreased with increasing sulfation time, but the major pores shifted to the distribution of
larger size at a temperature of 850 ~ 1000 C. The mean pore size of sulfated lime based on
pore volume decreased gradually at 1000 C; however, it increased with sulfation time up to
40 min and rapidly decreased thereafter.
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Fig. 1. Schematic diagram of experimental ap-
paratus.

Table 1. Chemical analysis and physical properties od limestone sample.

Ca0 MgO | FeOs | AlQOs Si0 SGs Na;O KO Zn0 Weight loss
92.0 2.46 111 0.80 2.79 0.04 0.02 047 0.04 420
surface area pore volume mean pore diameter| bulk density apparent density
(m%g) (em™/g) (zm) (g/cm’) (g/cm®)
1.06 0.0416 1.346 1.359 2913
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Temperature sintering time = 5 min sintering time = 65 min
0 porosity | mean pore diameter(im) | porosity mean pore diameter(um)
850 0.482 0,404 0.467 0.476
900 0.460 0.540 0.438 0.656
1000 0.365 0.744 0.323 0.883
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Fig. 14. SEM photograph of sulfated lime with sulfation temperature:
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