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Abstract: The decomposition temperature is the key technological parameter in alumina seed precipitation process. In
order to control the decomposition temperature precisely, a nonlinear dynamic model of the precipitator equipped with a
plate heat exchanger in alumina tri-hydrate precipitation was built by mechanism analysis and parameter estimation, and
the accuracy of the model was proved by the simulation with actual process data. A nonlinear model predictive control
(DP-NMPC) method based on the unmeasured disturbances prediction was proposed, which applies the analysis of time
series to build an adaptive predictive model of unmeasured disturbances in the precipitator system, and then revises the
decomposition temperature predictive model. Comparing with the common NMPC, the proposed method is more
effective in controlling decomposition temperature, which improves the accuracy of the predictive model, performs a
quick following of set point changes, and has a better reduction of overshoot and a stronger rejection of disturbances.
That method can be applied to the process with strong unmeasured nonwhite disturbances, and has remarkable practical
value.
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Table 1 Model parameters

Parameter Description Value
F Flow of pregnant liquor 885 m*h
V Volume of precipitation tank 4308 m’
» Specific grayity of pregnant 1.55 Mg/m’
liquor
¢ Specific heat of pregnant liquor 2.69 kl/(kgK)
at constant pressure
A Heat exchange area 339.6 m*
P Specific gravity of cooling water 1 Mg/m®
ific heat of cooli ter at
e Specific heat of cooling water af 4.174 KI/(ke'K)
’ constant pressure
325
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Fig. 3 Simulation result of heat exchanger static model
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Fig. 4 Simulation result of precipitator system dynamic

model
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Fig. 5 Step response of NMPC and DP-NMPC control system
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