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Kinectic Studies of the Reaction of Fly Ash/Ca(OH), Sorbent with SO,(V)
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Abstract

A differential fixed-bed reactor was

employed to study the reactions of

Ca(OH)y/silica fume and Ca(OH),/fly ash
sorbents with SO, under the conditions
prevailing in the bag filters of the spray-drying
flue gas desulfurization system. Sorbents were
prepared by slurrying the solids with water and
vaccum drying. Foil-like calcium silicate
hydrates, which have high specific surface area,

were found in the sorbents. The sorbents
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prepated at Ca(OH), weight fraction of 0.7,
slurry:ng time of 16h, and slurrying temperature
of 65°> had the maximum SO, capture. The Ca
utilizazion increased with decreasing Ca(OH),
weigh' fraction. Increasing the relative humidity
of the gas significantly increased the reaction
rate and the Ca utilization. Temperature had a
weak effect. The effect of SO, concentration
becamz pronounced only when the relative
humid ty was above 70%. The kinetics of the
Ca(OH),/silica  fume and
Ca(OF)),/fly ash with SO, were well described
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by the surface coverage model.
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Fig.1 Effect of Ca(OH),/fly ash weight ratio on
the conversion of Ca(OH), for the sulfation of
Ca(OH),/fly ash sorbent.

Slurrying conditions: 65°C, L/S=10/1, 16h.

Sulfation conditions: 60°C, 70%RH, 1000ppmSO,.
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Fig.2 Effect of Ca(OH),/fly ash weight ratio on
the SO, capture for the sulfation of Ca(OH),/fly
ash sorbent.

Slurrying conditions: 65°C, L/S=10/1, 16h.

Sulfation conditions: 60°C, 70%RH, 1000ppmSO,.
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Fig.3 Comparsion between experimental results
and model predictions for the reaction of sorbents
with SO,. Effect of temperature.

Reaction conditions: 70%RH, 1000ppmSO,.
CSF: Ca(OH),/silica fume(70/30 wt. ratio).

CSA: Ca(OH),/fly ash (70/30 wt. ratio).
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Fig.4 Comparsion between experimental results
and model predictions for the reaction of sorbents
with SO,. Effect of SO, concentration.

Reactiin conditions: 60°C, 70%RH.

CSF: (Ca(OH)/silica fume(70/30 wt. ratio).
CFA: Ca(OH),/fly ash(70/30 wt. ratio).
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Fig.5 Comparsion between experimental results
and nodel predictions for the reaction of Ca(OH),
/silica fume(70/30 wt. ratio)sorbent, Effect of
relative humidity.

Reaction conditions: 60°C, 1000ppmSO,.
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Fig.t. Comparsion between ecxperimental results

and model predictions for the reaction of Ca(OH),

/fly ash(70/30 wt. ratio)sorbent. Effect of relative
humidity.

Rea:tion conditions: 60°C, 1000ppmSO0O,.



