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Dynamic simulation and analysis of control strategies of
acetic acid dehydration tower in PTA plant
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Abstract: The research object of this paper is acetic acid dehydration tower in PTA plant. The dynamic model was
based on the dynamic mathematical model of the balance level and supplemented with the set dynamic parameters
and the steady state model which was derived by using Aspen Plus. Next, the temperature of the sensitive stage was
controlled by the reflux flow, and the column kettle reboiler duty was proportional to the feed flow F,. Aspen
Dynamics was used to simulate the control strategy CS1, which has the dynamic response analysis of the key index
parameters in the acetic acid dehydration tower after disturbance of the feed flow. To ensure the concentration of
acetic acid at the bottom of the tower is more stable when the feed flow is disturbed, the heat load of the bottom tank
reboiler is used to control the acetic acid concentration in the tower, and the control strategy CS2 is designed. Two
kinds of different control strategies were analyzed and compared to their dynamic responses to obtain better control
strategies under the same target conditions, which provided direction and guidance for the actual production and

control strategy design.
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Fig.1 Acetate dehydration steady state process flow

C—1—acetic acid dehydration tower; C=2—PX recovery tower; C—3—azeotropic agent recovery tower; D—1—decanter
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Table 1 C-1 tower discharge results in acetic acid dehydration process under actual overload conditions

Flow/

HAc/ Water/ NPA/

Outlet stream Temperature/K Pressure/MPa (ke-h") Gb(mass) Go(mass) Gb(mass) PX/%(mass)  MA/%(mass)
S, 378.35 0.123 8200 68.3 26.6 4 0.5 0.6
D, 357.75 0.12 251181 0 14.9 73 0.1 12
B, 390.35 0.13 136142 93.6 6.4 0 0 0
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