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Abstract — For the kinetics of the carbonation reaction of calcium oxide by carbon dioxide, a model equation has been pro-
posed as follows: X=kbt/(b+t), where, X=the mass fractional conversion of CaO, k=a kinetic rate constai ftrmeon-
stant (time) corresponding to the time necessary for half the ultimate conversion of CaO, and t=time. The rate of carbonation
reaction is expressed as dX/dt=k[b/(btJhe constants k and b in the two regimes of CaO-conversion, surface chemical reac-
tion control, and diffusion control, have been obtained as functions of temperature, respectively. Values of the ultimate con-
version of CaO are dependent on temperature, and, in this model, given by the product of two constants, k and b. The CaO
carbonation behavior has been well represented by this kinetic equation proposed.
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Fig. 1. Conversion data of CaO carbonation adopted from reference
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Fig. 2. Data fitting to Eq. (9) for the carbonation conversion in the chem-
ical reaction control regime.
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Fig. 3. Data fitting to Eq. (9) for the carbonation conversion in the dit
fusion control regime.
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Table 1. Kinetic parameters for the proposed model

Temp, Chemical reaction control regime Diffusion control regime

°C  k,mint b, min kb k mint b, min kb

585  0.406 0.587 024 0056 1249  0.70
615  0.601 0.489 0.29 0.110  6.821 0.75
655  0.925 0.506 0.47 0344 2241 077
690  1.070 0.637 0.68 0759 1.001  0.76
725  1.855 0.404 0.75 2111  0.352 0.74
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Fig. 4. Arrhenius plot for the parameters, k (closed) and b (open) in the
chemical reaction control regime (circle), and in the diffusion
control regime (triangle).

Table 2. Activation energy and pre-exponential factor

Chemical reaction Diffusion control

control regime regime
Activation energy E kJ-mor* 72.2 184.1
Pre-exponential factor, kmin 1.03x1d 8.15x10

Table 3. Temperature dependency of the parameter, b

Diffusion control regime
b=1.325x1Pexp(21800/T)

Chemical reaction control regime
b=0.1569 exp(1103.9/T)
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