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Development of Desulfurization Reactivity Index for Quicklime from Eight Locations

Tsutomu IMAT*,**, Shinji KAMBARA** and Hiroshi MORITOMI**
(*Ueda Lime Co.,Ltd., 3751 Akasakacho, Ogaki-shi, Gifu 503-2213:
**Environmental and Renewable Energy Systems Division, Graduate school of
Engineering, Gifu University, 1-1 Yanagido, Gifu 501-1193)

Aim of this paper is to develop an evaluation index of desulfurization reactivity for quicklime cal-
cined limestone that produced from eight different mining in Japan. The quicklime is calcined at
1173 K under air atmosphere, and the desulfurization reactivity is investigated by a fixed bed quartz
reactor.

The desulfurization experiments are performed for 120 min at 1173 K under SO,/N, atmosphere.
Variation of CaO conversion during reaction obtained for eight different quicklime. Effects of physi-
cal and chemical characteristics of limestone or quicklime on CaO conversion are examined. Geologi-
cal time, thermal conductivity, calcination temperature, crystal grain size, surface area and pore
volume are analyzed for an investigation of the evaluation index.

The quicklime having macro-pore over 1 um shows good desulfurization reactivity. Therefore,
CaO conversion, X2, is closely connected with total macro-pore volume for over 1 um, P, o. Its cor-
relation coefficient, R?, is 0.945. The desulfurization reactivity for various limestone is able to esti-
mate accurately by the evaluation index, P, .
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Table 1 Chemical compositions of limestone samples and geological time.
/mass%
Geological time
Sample CaO MgO Si0, Fe,0; AlLO; Ig. loss
Era Period
A 55.33 0.58 0.05 0.01 0.02 43.53 Paleozoic Permian
B 55.54 0.63 0.12 0.01 0.04 43.45 Mesozoic Jurassic
C 55.43 0.82 0.22 0.02 0.02 43.16 Paleozoic Permian
D 55.02 0.86 0.38 0.04 0.05 43.20 Mesozoic Triassic
E 5559 042 006  0.01 0.01 43.74 Paleozoic Permian
Carboniferous
F 55.75 0.41 0.05 0.01 0.01 43.70 Paleozoic Permian
G 5555 076 0.04 003  0.07 43.35 Paleozoic Permian
Carboniferous
Ryukyu 50.28 2.19 3.46 0.49 1.10 43.02 Cenozoic Quaternary
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Fig. 1 Schematic diagram of experimental appara-
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Fig. 2 Variation of desulfurization conversion with
reaction time for eight different quicklime.
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Table 2 Heat conductivity and decomposition tem-
perature of limestone samples and conver-
sion.

Heat Decomposition Conversion,
Sample conductivity temperature X120
W ‘m- 1. K— 1 ,n"rK —_—
A 2.8 1133 0.197
B 2.9 1127 0.155
C 3.1 1141 0.229
D 3.0 1136 0.187
E 3.2 1138 0.165
F 3.1 1135 0.189
G 3.0 1132 0.151
Ryukyu ND 1139 0.251

Table 3 Crystal grain size of limestone and BET
specific surface area and pore volume of
calcinated limestone.

Costal amein Suriacearey  Fots volume

Sample (Limestone) {I%égg;t:f limestone)
/um Jm2-g-1 femd-g=!

A 6.7 16.7 0.2819

B 7.9 16.9 0.3167

C 42.2 19.3 0.3515

D 7.1 17.3 0.3185

E 7.7 15.8 0.2775

F 33.7 14.4 0.3309

G 7.3 19.3 0.3058

Ryukyu ND 17.0 0.3941
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Fig. 3 Difference in crystal grain size of raw lime-
stone samples A and C.
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