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Effect of Pore Distribution in Lime on Desulfurization
Mechanism of Hot Metal by Solid Lime

Mitsuru UEDA, Yasuhiko FUJITA, Kazuyoshi NAKAIL
Tsunetaka TOSHIMORI and Zen-ichiro MORITA

Synopsis :

It is important to understand the desulfurization mechanism by solid CaO for improving its desulfurizing
power of hot metal.

From the standpoint described above, desulfurization experiment of hot metal was carried out by CaO
calcined under various conditions. Experimental results were discussed with CaO properties.

Results obtained are as follows.

No correlation between utilization factor (7s) which has been regarded as a desulfurizing power and CaO
properties was found.

On the other hand, a good correlation between desulfurization efficiency (d7s/dt) defined by the authors
and pore size distribution of CaO used was found, namely higher desulfurization efficiency of early stage in
the reaction was given by rather lower porosity CaO having pores with wide diameter, than by higher
porosity CaO having a number of pores with small diameter.

Key words : hot metal treatment ; desulfurization ; lime ; calcination ; pore size distribution ; desulfurization

efficiency.
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Fig. 1. Schematic diagram of the experimental
apparatus.
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Table 1. Properties of CaO calcined under various conditions.
Properties
. .. . : Slaking
Calcined Calcination Ignition Bulk density Apparent Pore volume L
Code conditions modulus loss %%2 X 10_3 porosity >§103 rez;é:tll(;'lty
% (%) (kg/m°) (%) (m*/kg) 600 s value (m°)
A 1223K 1800s 68.5 31.4 28.28 2.16 30.1 0.157 116
B 3600s 73.2 26.6 21.30 1.58 42.8 0.265 195
C 7200s 95.3 4.9 1.13 1.61 43.6 0.237 418
D 18000 s 96.4 3.7 1.23 1.69 4.2 0.234 427
E 1373K 3600s 96.1 3.9 0.88 1.94 21.0 0.081 423
F 7200s 96.6 3.9 0.75 1.93 23.6 0.099 420
G 1523K 3600s 93.9 6.1 3.03 2.08 27.7 0.128 424
H 7200s 96.8 3.7 0.75 2.12 20.5 0.074 392
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Fig. 2. Results of slaking reactivity test for CaO
samples. '
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Photo 1. Scanning  electron
micrograph of cross section of
CaO calcined in air at various
temperatures and times.
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Fig. 4. Relation between desulfurization amount
(Ang) and initial sulfur content of hot metal.
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Fig. 6. Desulfurization efficiency (dps/ di) for
used CaO calcined under various conditions.
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Fig. 8. Relation between desulfurization amount
(Ang) and pore surface area of CaQ particles.
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