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Influence of calcium-based particles on
the selective non-catalytic reduction process in a pre-calciner
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Abstract: The influence of calcium-based particles on the selective non-catalytic reduction ( SNCR) process
was investigated in a drop tube furnace reactor; the tests under different temperatures (600 ~ 1 100 C),
normalized stoichiometric ratio (NSR) of NH,/NO (0.5 ~2.0) and O, concentrations (0.5% ~5.0% ), with
ammonia and urea as reducing agents, were considered. The results showed that the raw material, CaCO, and
CaO have inhibitive effect on the SNCR performance; the extent of this effect is significant at low temperature
but attenuates with the increase of temperature. Raw material exhibits the strongest inhibitive effect on the SNCR
at low temperature because of the catalytic activity of impurity in the raw materials, while CaO has the strongest
effect at high temperature. The efficiency of SNCR is increased by increasing NSR, while the effect of calcium-
based particles on SNCR remains unchanged. The optimal O, concentrations for NO, removal is 1% with raw
material and 2% with CaCO, and CaO. The SNCR performance in the presence of calcium-based particles is
characterized by the competition of denitration reactions between gaseous de-NO, and the particle-catalyzed
oxidation of reductant.
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Figure 1 Schematic diagram of drop tube furnace
experimental system
1. gas cylinder; 2; mass flow controller; 3 scraper feeder;
4. drop tube furnace; 5. water-cooling sampling tube;
6. flue gas analyzer; 7. injection pump
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Table 1 Component of raw material

Component CaCO; SiO, Fe,O; Al,O, Na,O Total

Content w /% 82.02 12.90 2.06 2.36 0.53 99.87
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Figure 2 NO outlet concentration as a function
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NO outlet concentration ¢/10

of temperature using NH, as reducing agent
500x107° NH, , 500x107° NO, 3% O,
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Figure 3 NO outlet concentration as a function

of temperature using urea as reducing agent
250%x107 urea, 500x107° NO, 3% O,
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Figure 4 NO outlet concentration as a function
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Figure 5 NO outlet concentration as a function

NO outlet concentration ¢/10”

of NSR using urea as reducing agent
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Figure 6 NO outlet concentration as a function

of O, concentration using NH; as reducing agent
500x107° NH,, 500x10™° NO, 0 ~5% O, , 900 C
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Figure 7 NO outlet concentration as a function

of O, concentration using urea as reducing agent
250%x107° urea, 500x107° NO, 0 ~5% 0O,, 900 C
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