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Abstract

Sodium bicarbonate (NaHCO;) was used as a reactant for the removal of acid gases from a waste incinerator. The
removal efficiencies of HCl and SO, were tested with a reactant mixing apparatus and a distributor installed at the
bag filter inlet. It was shown that the stoichiometric ratio of NaHCQ; to the acid gases which allows a removal of
over 90% for both HCI and SO, was about 1.2. When a reactant mixing apparatus was installed on the duct, the
removal efficiencies of HCI and SO, at the end of the duct were increased by approximately 1.5 and 3 times respec-
tively, compared to when the apparatus was not installed. At the end of the bag filter, the removal efficiencies of the
both were as high as 98% with a stoichiometric ratio of 1.35. Installing a reactant mixing apparatus on the duct and
a distributor at the entrance of the bag filter and using NaHCO; as a reactant helped overcome the problem of low
removal efficiencies of acid gases by dry scrubbing.
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(b) Sodium carbonate after thermal degradation

Fig. 1. Development of micro-pores by thermal degradation of sodium bicarbonate.
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Fig. 2. Schematic of a pilot-scale dry scrubber system for acid gas removal.
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Fig. 3. Reactant mixer and round type distributor into bag-filter.
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Fig. 4. Sampling points for acid gas analysis.

Table 1. Experiment conditions.

Items Conditions
Reactant Sodium bicarbonate
Reaction temperature (°C) 160~ 200
Stoichiometric ratio (—) 1.0~15
Differential pressure of
bag filter (mmAq) 210~230
Analytical items HCI, SO,

Distilled water (100 mL+100 mL)
Ton chromatograph {DX-500, Dionex)

Solution in impingers
Analyzer
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Fig. 5. Removal efficiency of acid gases with stoichiomet-
ric ratio at sampling point S2.
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Fig. 6. Removal efficiency of acid gases with stoichiomet-
ric ratio at sampling point S3.
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Fig. 7. Removal efficiency of acid gases with time at sampling point S2.
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Fig. 8. Removal efficiency of acid gases with time at sampling point $3.
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Fig. 9. The simulation result according to the distributor type.
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