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Introduction

There are different processes for gas separation such
as absorption, adsorption, cryogenic distillation, and
membrane technology [1-3]. Due to the high energy
consumption and high cost of conventional separation
processes, extensive investments have been made on
research and development of new technologies in gas
separation. One of these new separation processes is
the membrane process [4].

Addition of nanoparticles to a polymeric matrix leads to
the enhancement of the performance of membrane gas
separation. In this study, the aim is to find the optimum
operative point of polymeric membrane modified by
adding nanoparticles in gas separation. The assessed
factors are type of nanoparticle, percentage of added
nanoparticle, and cross membrane pressure. Artificial
intelligence system was used to develop the model.
This method has been used in different fields of
engineering [5-9].

Materials and Methods

Nanoparticles of AlLO,, ZnO, and TiO, were used
for modification of the membrane performance. The
ranges of nanoparticle concentration and operative
cross membrane pressure were 2.5 to 15% and 2 to
25 bar respectively. To optimize the process, a robust
model based on artificial neural network (ANN) was
developed. This model was able to predict the values
of permeability of oxygen, nitrogen, methane, and
carbon dioxide. Genetic algorithm was used to find the
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optimum operative conditions for each gas according
to four defined strategies. It is clear that minimizing
the values of operative parameters and maximizing the
gas permeability are of interest.

Results and Discussion

Neural network models were developed. Next, the
optimum operative conditions for assessed gases
were found using methodology based on genetic
algorithm and considering four strategies. The results
of optimization show that the maximum values of
permeability for oxygen, nitrogen, methane, and
carbon dioxide are 334.7, 779.9, 902.7, and 270.4,
respectively.

Conclusions

In the separation of oxygen, nitrogen and carbon
dioxide gases, the addition of AlO, nanoparticles
and for methane, the addition of ZnO nanoparticles
leads to the highest performance of the gas separation
process. Finally, the best developed model is a feed
forward neural network, which is used to predict the
amount of nitrogen gas permeability.
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