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Research subject: One potential method for improving nanocompos-
ite mixed matrix membranes is through the incorporation of nanopar-
ticles and compounds containing hydroxyl and carboxyl groups. These
components are believed to facilitate the penetration of CO, gas. In
this study, we aimed to investigate the selectivity and permeability of a
nanocomposite membrane composed of poly(ether-block-amide)/poly-
vinyl alcohol (Pebax/PVA) and magnesium oxide (MgO) nanoparticles.
Previous research has indicated that the addition of MgO to the Pebax/
PVA matrix can enhance CO, permeability by creating intermolecular
spaces.

Research approach: A Pebax/PVA nanocomposite membrane was pre-
pared using a solution casting method, with a weight ratio of 80:20 and
a 10% content of MgO nanoparticles. The performance of the Pebax/
PVA/MgO nanocomposite membrane was evaluated for the separation
of CH, and CO, gases using various tests.

Main results: The membranes were characterized through Fourier
transform infrared (FTIR), X-ray diffraction (XRD), and field emission
scanning electron microscopy (FESEM) tests. FESEM images showed an
increase in surface roughness with the addition of nanoparticles, and
the nanoparticles were observed to be well dispersed within the poly-
mer matrix. XRD analysis indicated that MgO nanoparticles exhibited
stronger interactions with PVA chains compared to Pebax chains. Peaks
observed in the 42° and 62° regions were attributed to the positioning
of MgO nanoparticles within the polymer chains. Various parameters,
including polyvinyl alcohol and MgO nanoparticle content, pressure,
and temperature, were studied as independent variables to assess their
effects on the permeability of CH, and CO, gases. The permeability of
the constructed membranes was measured, and it was observed that
the addition of MgO significantly enhanced the permeability of both CH,
and CO, gases.
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Table -1 Chemical characteristics of the materials used.

Magnesium oxide

Polyvinyl alcohol | Poly(ether-block-amide)

Molecular weight (g/mol) | 3044 /40 09/86 -
Melting point (°C) - 230 134-174
Density (g/cm?) 58/03 19/01 303/01
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Figure 1. Fourier transform infrared spectrum of PVA and Pebax copolymer
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Figure 3. X-ray diffraction spectrum of the prepared membranes
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Figure 7. The effect of nanoparticles on the permeability of CO, gas in Pebax/PVA/MgO nanocomposite membrane
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