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27 R V& A=A
5 S
Flow_in 33 25 58 Ton/Hr
Temp_in 64 60 71 °C
PA 9 6 13 -
H20.in 0.62 04 1.2 wt%
MeSH 0.7 0.5 1.2 wt%
MeOH 250 70 350 wt.ppm
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Simulation for MeOH
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Simulation for Phenol/Acetone ratio
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Simulation for MeSH
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Simulation for H20
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Abstract

Prediction of the Catalyst Life
Span in Bisphenol A Reactor
through Cumulative Exposure of
Catalyst Poison

Taeho Kim
Graduate School of Practical Engineering

Seoul National University

In chemical plants, the catalytic reaction process is a key factor that de-
termines the productivity, yield, and quality of the plant. For stable pro-
duction and quality, it is necessary to minimize fluctuations in the reaction
process by maintaining the life of the catalyst for a long time. Recently, in
the Bisphenol A process, activities are underway to reduce methanol com-
ponents that act as a catalyst poison in acetone. Therefore, by simulating the
reaction process performance according to the methanol content, basic data
necessary for the management of the methanol reduction goal and catalyst
replacement plan are secured. However, it is difficult to explain the degree
of catalyst deactivation over a long period of time only with the methanol
content at this point. Therefore, the total amount of methanol flowed into

the reactors so far, which is a cumulative exposure history of the catalyst
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poison, was used as an explanatory variable to explain catalyst deactivation.
Since the activity of the catalyst cannot be measured directly, the reactor
conversion rate was selected as a dependent variable, and machine learning
(PLS, SVM, ANN) was performed by combining the explanatory variable
of the reactor conversion rate and the catalyst deactivation variable. As for
the expected catalyst deactivation variable, a candidate group was created by
combining the temperature, flow rate, and acetone that influence methanol’s
reaction with the catalyst. As a result of the experiment, the error of the
model using the methanol cumulative flow rate variable was the smallest,
and the accuracy of the nonlinear regression model was higher than that of
the linear regression model. The effect of the temperature could not signif-
icantly explain catalyst deactivation because the variance was small. As a
result of simulating the cumulative value with methanol content, it was pre-
dicted that the reactor conversion rate would be maintained from 20 to 70

months if it was reduced from 250 ppm to 70 ppm.

Keywords : Cumulative Exposure, Catalyst Deactivation, Machine Learn-
ing, Bisphenol A
Student Number : 2020-20040
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