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Numerical Simulation of Carbonation Reaction of Free
Calcium Oxide in Slag

Liu Kun, Chen Rongkai, Han Renzhi and Feng Lianghua
(School of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract A model of fluidized bed gas-solid reaction with simultaneous considering fluid, mass-transfer and chemical
reaction of gas-solid two phases is established by using CFD fluent software and based on Eulerian multiphase fluid model.
The coupling between gas-solid fluid, heat transfer, mass transfer and chemical reaction is realized by UDF ( User Define
Function) program. The study purposes are (a) the CO, gas reacts with free calcium oxide in slag to form calcium carbon-
ate led to strengthening the stability of slag and extending its application field; (b) the molten slag can be used as an ad-
sorbent of CO, to fix CO,. The numerical simulation of reaction process of fluid bed carbonation reactor with diameter 0. 24
m and height 1 m has been carried out to get the distribution of solid phase volume percent, velocity vector and concentra-
tion field in reactor, and the changing rule of chemical reaction rate. It is obtained that the optimum reaction conditions are
gas rate 0. 2 m/s, radius of particle 90 ~ 150 pm, CO,: water vapour =8: 2 temperature 650 ~720 °C, and fluid condition
with gas-solid partcle complete contact.
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Table 1 Physical parameters of gas phase
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Table 3 Numerical simulation parameters
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Fig.2 Instantaneous distribution of solid particle content in reactor, time /s: (a)0.5;

(b)1.5; (€)2.5; (d)3.5; (e)4.5; ()5.5; (g)6.5
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Fig.3 Equivalent diagram of instantaneous distribution of particle speed, time /s: (a) 0.5; (b) 1.5; (¢) 2.5; (d) 3.5; (e) 4.5; (f)

5.5; (g) 6.5; (h) 7.0
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Fig.4  Change of calcium oxide mass percent with time /s: (a) 0.5; (b) 1.5; (¢) 2.5; (d) 3.5; (e) 4.5; (f) 5.5; (g) 6.5; (h) 7.0
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Fig.5 Effect of radius of particle and mixing gas ( CO,/water vapour) on reaction time of carbonation at 600 ~ 720 C: CO,: water

vapour =6:4 (a); 7:3 (b); 8:2 (¢) and 9:1 (d)
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