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Fig.1 Sketch of experimental set-up for simultaneous removal of SO,
and NO by using a gas—solid-solid fluidized bed
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Tablel Experimenta conditions
Di(mm)  Ug(ms) Ls(mm) T(K) yso, (x10°°) Yo (x10°°) 0 (%. ¢) H20 (%, ¢)
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Fig.4 Effects of SO,/NO moleratio and sorbent size
on simultaneous removal of SO, and NO
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2 BET
Table2 BET data of fresh and regenerated alumina and corresponding sorbent (m%g)
Fresh 1st regenerated 2nd regenerated
Alumina 280 195 170
Sorbent 190 100 70
[15]
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A Dry Process for Simultaneous Removal of SO, and NO from Flue Gas of Power
Plants by Using a Gas—-Solid-Solid Fluidized Bed

LUO Guo-hua!, YONEDA Ayako?, KATO Kunio?, JIN Yong'

(1. Department of Chemical Engineering, Tsinghua University, Beijing 100084, China;
2. Department of Biological & Chemical Engineering, Gunma University, Kiryu, Gunma 376-8515, Japan)

Abstract: A novel dry gas—solid—solid fluidized bed process was adopted for simultaneous high removal of SO, and
NO from flue gas of power plants combusting coal. The fine sorbent employed was porous alumina particles coated
with potassium carbonate. Under different operation temperatures, the fine sorbent was continuously fed into a
fluidized bed of silica sand where sorption reaction between the sorbent particles and model flue gas took place.
Removal efficiencies of SO, and NO were compared under different operation parameters including bed temperature,
sorbent kind and size, mole ratios of potassium over SO, and/or NO. The regeneration of alumina carrier were also
investigated. It was found that 100% of SO, and 92% of NO can be removed simultaneously with no ammonia
injection under the typical temperature range of flue gas before entering stacks in a power plant. A great amount of
data showed a strong beneficia effect of SO, in the flue gas on NO removal. Porous alumina carrier can be
effectively regenerated with distilled water for repeated sorbent preparation and further use in reaction.

Key words: gas-solid—solid fluidized bed; flue gas of power plants, remova of SO, and NO; fine sorbent; dry

process; K,CO3
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