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Abstract

A differential fixed-bed reactor was
employed to study the reaction of limestone
with SO; at low temperatures under the
conditions similar to those in the bag filters of
the spray-drying flue gas desulfurization
system. The reaction rate of limestone
increased as specific surface area, relative
humidity or SO2 concentration increased. The
rate, being unaffected by the presence of CO; ,
was significantly enhanced by the presence of
NOx (200-600ppm) or 0i(5-21%), but the
concentration of NOyx or O; had no effect on
the reaction. With the presence of NOy and O,
the reaction rate increased as temperature
decreased. The reaction under simulated flue
gas was controlled by chemical reaction, and
the constant reaction rate period could be well

described by the flat-plate grain model.
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Fig.1 Effect of temperature on the sulfation of limestone
(Sg=21.4m*g) for one hour( HE ) 70%RH,
1000ppmSO: ; (A) 80%RH, 1000ppmSO; ; {@)80%RH,
12.5%C0,, 5%0;, 600ppmNQOx, 1000ppmSO; .
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Fig2 Effect of CQ, concentration on the reaction of
limestone (Sg=21.4m%g) with SO, at 40°C, 80%RYH,
and 1000ppm SO,.
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Fig.3 Effect of NOy concentration on the reaction of
limestone (Sg=21.4m%g) with SO, at 40°C, $0%RH,
1000ppm SO, and 12.5% CO,. (a)Fraction of sulfite , (b)
Conversion.
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© Fig.6 Effect of SO, concentration on the reaction of
b limestone (Sg=21.4m%g) with SO, at 40°C, 80%RH,
9 o . 600ppm NOy, 12.5%C0,, and 5% O;.
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Fig.d4 Effect of O, concentration on the reaction of . /é///
limestone (Sg=21.4m%g) with SO, at 40°C, 80%RH, s
1000ppm 50, and 12.5%C0,. (a)Fraction of sulfite, (b) °® p” T T T T )
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Fig.7 Effect of temperature on the reaction of
limestone(Sg=21.4m%g) with SO, at 80%RH, 1000ppm
s SQ,, 600ppm NGy, 12.5%C0,, and 5960, .
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Fig.5 Effect of relative humidity on the reaction of v . , . ,
limestone (Sg=21.4m%g) with SO at 40°C, 1000ppm SO,, ° » “ © b o

600ppm NO,  12.5%C0O;,, and 5% O..

Fig8 Comparison
conversion values.
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