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Investigation on the Carbonation of Fly Ash in Oxy-fuel Fired Circulating Fluidized Bed
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ABSTRACT: Two kinds of fly ashes generated in utility
circulating fluidized bed (CFB) boilers were carbonated in a
thermo gravimetric analyzer (TGA), and the tested conditions
expected to be seen at the exit in an oxy-fuel CFB. The influence
of temperature and CO, concentrations on carbonation of CaO
were investigated. It was found that higher temperature always
can accelerate the carbonation of CaO at the range of 500-800°C ,
and the high temperature heater zone will be easier to be deposit
because of carbonation of CaO. And, more ratio of CO, in flue
gases faster carbonation of CaO, although this effect is
decreasing with lower temperature. The pore structure of fly ash
also plays an important role in determine the carbonation of CaO.
The activation energy of carbonation of the two fly ashes was
calculated. It was found the activation energy in product layer
diffusion control regime is almost double that in chemical
reaction control regime.
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Tab. 1 Analysis for the two fly ashes %

Kj)—( SiO, Al,03Fe,03 TiO, P,0s CaO MgO SOz Na,0 K,0O k}%j{

B 356 235 0.65 0.1 0.0354.441.041085 0.2 0.12 26.58

N 698 260 0.77 0.13 0.03 49.79 0.75 19.32 0.2 0.43 1851
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Fig.1 Carbonation of B fly ash
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Tab. 2 Pore structures of the two fly ashes
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Fig. 2 Carbonation of N fly ash
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