CHAPTER I

LITERATURE REVIEW

2.1 Pervaporative Membrane Reactor

The majority of published researches on membrane reactors to date are

in the field of biotechnology. The membranes used are typically micro-porous, and the

inhibition, recycling enzymes an: ‘ 058 nd manipulating substrates and
used on membrane reactors

applied to catalytic de d decomposition reactions.

However, the minority.e se reversible reactions due

to lack of suitable and solvents resistance.
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process, the mass transports throtigh i ake induced by maintaining a low
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A conceptgfsysing pervaporations is to remove by-product species from
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solvents, and dehydration memtganes normallya\.uork best whe ter contents in
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are a nighe of pervaporation for reactions enhancement.

Etherification represented a significant group of the reactions commonly
found in the chemical industry. The uses of pervaporative membrane reactor for
etherifications are different from that of reactive distillations in which water is externally

removed at the top or bottom stream. In the pervaporative membrane reactors, the by-



product, water, is simultaneously removed from the reaction region while the reaction

occurred.

A pervaporation-based hybrid process was analyzed by (Okamoto et al.,
1993) for the esterification of oleic acid with ethanol using p-toluene sulphonic acid as a
catalyst to produce ethyl oleate. The reaction was carried out within the pervaporation

unit using a process layout similar to the membrane reactor with asymmetric hydrophilic

poly-etherimide (PEI), and 4,4’-oxvdir yromellitimide (POPMI) membranes.

Through the application ofsthis hybr 8% conversion was achieved in
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and TBA to produce MTBE, were i ,!'-,,- ':“f, PA sho ‘~ a higher selectivity than ion

exchange resin. It was fodnd 1""""Fn “hyb Ocess using pervaporation might be
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(YanigZand C ] {9he similar process for the
production of ETBE from EtOH ane £ Derlyst m as a catalyst. Microporous
hydrophilic hollow fiber inﬁbranes were employed in the pervaporation unit for the

bottom prodﬁ %ﬁ“@ %ﬂeﬂ@%aﬁf}ﬂ‘j&mmg the reaction

equmbnum led%6 almost doubling of the ETBE product mole fraction in the top product.
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the syr%he&s of ethyl tert-butyl ether (ETBE) from a liquid phase reaction between
ethanol and tert-butyl alcohol. The studies were divided into 3 parts: kinetic studies of
supported B—zeolite, studies on permeation through polyvinyl alcohol (PVA) membrane
and studies on pervaporative membrane reactor. In the pervaporative membrane

reactor studies, both experiment and simulation were carried out. An activity-based



model was developed to investigate the performance of the pervaporative membrane
feactor using parameters obtained from the independent experiments. The simulation

results agreed well with the experimental results.

(Assabamrungrat, 2003) has developed the mathematical models for a
synthesis of ethyl tert-butyl ether (ETBE) from a liquid phase reaction between ethanol

(EtOH) and tert-butyl alcohol (TBA) in three modes of pervaporation membrane reactors

(PVMR) operation; semi-batch reactor{SBR) #eghtinuous stirred tank reactor (CSTR) and

plug flow reactor (PFR). Si *ed well with experimental results.
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The Majority of the neural networks utilized in these applications are
multilayered feed forward networks, recurrent networks, and radial basis function

networks. There is no clear advantage of one network over the other as well as of any



one activation function over the other. These will be strongly dependent on the user and

their applications and have to be considered in a case-by-case basis.

The applications utilizing these neural network based control strategies
are widely ranged involving typical chemical process systems, from the linear to highly
nonlinear systems. However, the most common systems used are the distillation

columns and the reactor systems (continuous stirred tank reactors, bioreactors and the

neutralizing reactors). These m It inear systems are really suitable for
testing such control algorithms istems. Neural networks are often
used in many control coafiguiations. H _ evdltrol systems can be grouped

into three control tec
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neural networks are«8Mmplayed" i@ the <coniio figure and the neural network
applications in those @6ntgdl goafigurationt are | ed, respectively. The various

neural network control cgffigdirs o] 6 Miller, R. S. Sutton and P. J.
Werbos, 1990; D. A. Whitef@ndlDe# 6,196 » Hunt, D. Sbarbaro, R. Zbikowski

and P. J. Gawthrop, 1992; BEWidet\W- D £ ) and M. A. Lehr, 1994; M. Brown

and C. Harris, 1994: A. J. N. Va4 P. J. Veelenfurf, 1996; B. Widrow and

E. Walach, 1996; S..\. B: . MgAgarwal, 1997; T. H. Kerr,

1998; C. L. Lin and H¥=Su-18997S BIbR, 2000; A. Fink, S. Topfer

and R. Isermann, 200?. R
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