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A  reactor integrated w ith separation process has been w id e ly  proposed and studied to 

enhance the production o f  high value added chem icals. A n exam ple o f  such a process is a 

pervaporative m em brane reactor w hich  is the com bination o f  a reactor and a pervaporation part. The 

in clu sive o f  a pervaporation can shift the chem ical equilibrium  o f  esterification by passing water out o f  

reaction m ixture and therefore increase the y ie ld  o f  a desired product. In addition, the temperature o f  

the reactor is one o f  k ey  factors to define the rate o f  reactions involved . In this work, a neural 
network inverse m odels based control (N IM C ) has been designed to control an optim al temperature o f  

a pervaporation m em brane reactor. Furthermore, a neural network estim ator (N N E ) has been  

incorporated to the strategy as an estim ator to estim ate the am ount o f  heat released o f  an esterification  

reaction. The perform ance o f  the designed controller has been evaluated in both nom inal and 

plant/m odel m ism atch cases, and com pared with GM C coupled with the K alm an Filter. Sim ulation  

study has show n that the N IM C  with the N N E  can su ccessfu lly  control the reactor temperature at a 

desired set point in nom inal cases and plant/m odel m ism atches. The perform ance o f  the N IM C  with 

the N N E  is equivalent to that o f  the GM C coupled w ith the K alm an Filter. A s  a result, the N IM C  with  

the N N E  is applicable to control the pervaporative m em brane reactor w ithout first principle m odels o f  

the reactor is available. This sh ow s the advantage o f  the N IM C  with N N E  over the G M C w ith the 

K alm an filter.
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