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Abstract: A continuous system with the mode of interactive continuous stirred-tank reactor (ICSTS) was proposed
according to the processing characteristics of alumina carbonated decomposition. The nonlinear and multiple-time-delay
dynamic mathematical model of carbonated decomposition was built up based on the physical and chemical mechanism
of carbonated decomposition and mass conservation law. The dynamical relationship among the reactant component
concentration in the reactor and the inputs of predesilicate green liquor and carbon dioxide was analyzed. Comparison
between the calculated results and simulated ones shows that this model reflects the real process of carbonated
decomposition. The simulating curves of the change of Al,O; concentration are given. Lastly the solutions of nonlinear
equation were discussed.
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Table 1 Original values of every state variable

F i/(m*h™) F w/(m*h™) xi/(gL™) x0/(gL ™) V,/m’

247 4.94>10* 116.5 105.6 591

2 AlLO;

Table 2 Measured values and calculated values of Al,0; concentration of each carbonation decomposition tank

Content of ALOy/(g'L™")

Output 1* Output 2" Output 3" Output 4* Output 5
Number Decompositio ® P P P P

. Calculate Calculate Calculate Calculate Calculate
n liquid Measured q Measured q Measured d Measured d Measured

1 116.5 775 7797 492 4956 275 2748 152 1524 115 1052

2 118.1 833  79.04 523 5024 265  27.86 158 1545 105 10.69

3 1142 803 7643 428 48.58 155 2694 8.6 14.94 8.5 10.34

Average 1163 804  77.81 48.1 4946 232 2743 132 1521 102 10.52
Al(OH);

Concentrationof Al,O,/(g+L™")
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