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Fig.1  Flow chart for benzene alkylation
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Table 1  Benzene refining unit inlet stream parameters
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REE/C 150. 50 239.20 171.15
£ J1/kPa 701. 325 3746.325  3701.325
B/ (kg-h™')  47001.43  149229.36  48596. 88
R/ (kg-h™!) 46934.17  89867.58  27860.32
LAHE/ (kg-h™!) 0 50246. 93 13093. 97
TR/ (kgeh ) 0 7700. 39 7418. 12
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Fig.2 Benzene refining unit simulation flow chart
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Table 2 Simulation results for the main streams of the benzene refining unit

8 IRIEIE TS AR TS TIORAH J AR T B 1 48 W

A BeiHE FUE A (EORIEN B iHE

R/ C 151. 36 148. 8 151. 36 151.6 111 110.6
JEJ1/kPa 601. 325 601. 325 601. 325 601. 325 241.325 241.325
Bt/ (kg-h™") 10999. 99 11000 132349. 95 132331.01 10932. 38 10929. 67
HFE/ (kgoh™) 10887. 05 10877. 31 131756. 55 131609. 97 10883. 79 10861. 65

TR/ (kg-h ™) 71.56 88.95 444,24 513. 69 39.09 56.15

K/ (kgeh ™) 32.17 24.19 136.23 174. 4 8.98 10. 02
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Table 3 Simulation results for equipment parameters of

the benzene refining unit
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Fig.3  Open loop sensitivity analysis for the benzene

column during reflux disturbance
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Fig.4 Diagram of the original control scheme
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Fig.5 Diagram of the comparison control scheme
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Dynamic simulation and control optimization of the benzene
refining unit in an ethylbenzene process

LIU ZhongQi'* ZHANG JunKai'® DU ZengZhi'”* WANG JianHong'

(1. College of Chemical Engineering; 2. Center for Process Simulation & Optimization,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Ethylbenzene is an important organic chemical raw material. Although domestic demand in China is
high, the production capacity is insufficient. In the formation of ethylbenzene by alkylation of benzene with ethyl-
ene, the benzene refining unit serves as the starting point of the whole process and provides feeds for the remaining
units. However this section has strong coupling and is difficult to control. In this work, an enterprise with an annu-
al output of 500 000 tons of ethylbenzene is chosen as the research object, a dynamic model of the benzene refining
unit is established, and the control scheme of the process unit is analyzed and optimized. In an attempt to overcome
the problem that the original control scheme cannot respond quickly to the changes in the composition of the tower
when the feed volume fluctuates, a new control scheme is proposed. Through a comparative study, the temperature
of the sensitive tray is selected as the main control variable to control the extraction at the bottom of the tower. The
simulation results show that the improved control scheme is more effective in allowing control of product purity.

Key words: ethylbenzene; alkylation; dynamic simulation; control optimization
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