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Opinion

One of the main techniques for pollution control and achieving 
green technology is to achieve MPMP. Almost all catalytic reactions 
in the Petroleum refining and petrochemical industry are reversible 
and therefore their conversion is limited by the thermodynamic 
equilibrium. This conservative limitation can be broken by using 
selective membranes to remove one of the products. In this couple 
of pages editorial this revolutionary concept leading to MPMP 
is used for the dehydrogenation reaction where the selective 
membranes are used for the perm-selective removal of hydrogen 
[1-3]. These membranes have 100% selectivity for the removal of 
hydrogen. Most efficient configuration is when in the other side 
of the membrane is a hydrogenation reaction and the flows in 
the two sides of the membrane are counter-current. Such MPMP 
for catalytic reactors is essential part of Sustainable Development  

 
Engineering (SDE) which is an important subsystem of Sustainable 
Development (SD). The removal of one, or more, of the products 
relaxes this limitation and increases the conversion of the reaction;  
this relaxation increases as the removal of the product(s) is  
increased. The optimal utilization of this approach leads to MPMP 
approaching green technology and is a part of SDE. This editorial is 
concentrating on the removal of hydrogen from a dehydrogenation 
reaction, mainly ethyl-benzene to styrene [1-3], using hydrogen 
perm-selective membranes. The rate of hydrogen removal from the 
reaction side depends upon the type of the membrane and also the 
hydrogen driving force between the two sides of the membranes. 
This driving force increases when there is a hydrogenation reaction 
in the other side of the membrane. In this editorial a hydrogenation 
reaction of nitrobenzene to aniline is taking place on the other side 
of the membranes. 
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Figure 1 : Schematic diagram showing integrated reactor 
configuration.

Figure 2 : Hydrogen profiles for different configurations/ 
sides.

Figure 1 shows a schematic diagram for this novel integrated 
membrane reactor. Figure 2 shows the hydrogen profiles for both 
co-current and counter-current configurations. For counter-current 

case, feed is from the right for the hydrogenation compartment; 
otherwise all feeds are from the left. The counter-current is 
obviously more efficient.
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