HBEARREZEE 108 H2%
J. KAPRA Vol 10, No. 2, (1994 ) pp.83-89

atstpafof 2 olitsiE el H|H e
20 2t gatralel 2

Removal of Sulfur Dioxide by Cupric Oxide and
Reduction of Cupric Sulfate by Hydrogen
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Abstract

The reaction of sulfur dioxide with cupric oxide was investigated over a temperature
range of 300-500°C, and the regenaration reaction was studied using cupric sulfate and
hydrogen over a temperature range of 240~ 3507C in a fixed bed reactor.

The experimental results showed that the efficiencies for elimination and regenaration
reactions were maximum at 450°C and at 300°C respectively. In both cases the experi-
mental data could be interpreted properly by shrinking unreacted core model while the
chemical reaction is rate controlling step. The reaction rate constants were determined to
be 24.88 exp(-6724/RT) {em/min) for elimination reaction, and 0.0165 exp(-2047/RT)

(cm/min) for regeneration reaction.
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1. Air Compressor 5. Three- Way Valve 9. Electric Furnace 13. Recorder

2. Silica Gel 6. Safety Valve 10. Reactor 14. Absorption Bottle
3. Regulator 7. Preheter 11. Temperature Controller  15. H;O, Solution
4. Flow Meter 8. Transformer 12. Temperature Indicator 16. to NaOH Solution

Fig. 1. Schematic diagram of experimental appratus.
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Fig. 2. SO; breakthrough curve for SO, removal re-
action.
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Fig. 3. Removal efficiency for various temperatures
(dr=0.051mm).
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Fig. 4. Plot of time required for a given conversion
as a function of particle size for SO, remov-
al reaction.
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Fig. 5. Plot of (1-(1-x)*) against time for SO.
removal reaction.
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Fig. 6. Arrhenius plot for SO, removal reaction.
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Fig. 7. Comparison between theoretical and experi-
mental conversion for the SO, removal reac-
tion at 450°C.
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Fig. 8. SO; concentration curve for regeneration re-
action.
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original surface area of solid particle, cm?
concentration, mol/cm®

inlet concentration of SO., vol %

outlet concentration of SO, vol %

shape factor

reaction rate constant, cm/min
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R gas constant, 1.987 cal/gmol-K

R. radius of unreacted core, cm

R, original radius of solid particle, cm

R* dimensionless radius

ra rate of reaction, mol/cm?®- min

t time, min

t* dimensionless time

V, original volume of solid particle, cm®

X conversion

© molar density of solid particle, mol/cm?®
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