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Separation of Nitrogen/carbon dioxide/methane in Natural Gas by Chitosan Based Membrane
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ABSTRACT

In this work, locally commercial dense chitosan based membranes were used to study separation of
hydrocarbon gas from inorganic gases. Chitosan based membranes were prepared by adding locally commercial
zeolite 4A powder into the chitosan solution in the amount of 0, 10 and 30% by weight. Both uncrosslinked and
sulfuric acid crosslinked chitosan based membranes were studied. Membranes were characterized for surface area and
pore size by BET, chemical structure by FTIR and morphology by SEM. Gas separation performances of membrane
were measured in term of permeability coefficient of individual gas and separation factor of pair gas at room
temperature and 4 barg. The results showed that the suitable membrane for separation of methane from nitrogen and
carbon dioxide was uncrosslinked chitosan-30% zeolite membrane. It was found that the permeability coefficient of
nitrogen, methane and carbon dioxide were increased from 132.3+7.1, 189.4+15.7 and 109.1+4.5 to 461.0£15.3,
645.3%13.3 and 291.6+9.4 Barrers, respectively. The separation factor of CH,/CO, was increased from 1.6+0.1 to

2.240.1 when increasing of zeolite content from 0 to 30%w/w.
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M3199 2 AULANIUANNMENN (Physico-chemical properties) ﬂl@ﬂimﬁf}m!ﬁﬁ (Marco et al., 2009)

Molecule Kinetic diameter Polarizability Dipole moment | Quadrupole moment Mean free path
(A) (A% (D) (D A) (A)*
CH, 3.80 2.448 0.0 0.02 390
N, 3.64 1.710 0.0 1.54 481
CO, 3.30 2.507 0.0 430 588

NN A = Angstrom, D = Debye, *( Hirschfelder et al., 1954)
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