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ABSTRACT

Human activity have been emitting greenhouse gases into the atmosphere for a long time.
To separate these gases, especially CO2 and CH4, polymeric membranes have been used in
the chemical industry as this technology has a lower power consumption when compared to
other separation processes. In this work, a-alumina ceramic tubes (support) were internally
impregnated with poly(fluoride vinylidene) (PVDF), and the permeability and selectivity of
the membrane to CO2, CH4, and O2 was studied. All membranes (MT1 and MT2), when
tested at low pressures, presented higher selectivity to CH4 gas, and with increasing pressure
the selectivity for CO2 increased as well. The MT2 membrane was more efficient in the sepa-
ration of CO2/CH4 gases, which is an important result because both of them are the most
impacting gases to the greenhouse effect and the most difficult to separate using membrane
process.
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1. Introduction

Ceramic membranes have high thermal and chemi-
cal resistance, easy cleaning, and longer life, but high
costs and little flexibility in comparison to polymeric
membranes. Polymer films have the function to pro-
mote high selectivity, while the inorganic porous sup-
port promotes high flow [1,2]. Polymeric membranes
have been used for the separation of gases, mainly in
the chemical industry, since it has lower power con-
sumption energy, is compact, modular, and reduces
greenhouse effect gases, especially the oil area, sepa-

rating CO2/CH4, H2/O2, O2/N2, and natural gas,
among others [3].

Polyvinylidene fluoride (PVDF), a widely used
polymer, is used in the preparation of membranes. It
is a hydrophobic and nontoxic polymer having high
thermal and chemical resistance [4]. The solubility of
PVDF is restricted. The most used solvents to dissolve
this polymer are strongly polar solvents such as:
dimethylformamide (DMF), dimethylacetamide
(DMA), dimethyl sulfoxide (DMSO), tetrahydrofuran,
and 1-methyl-2-pirrolydone (NMP) [5].

The ideal gas separation process occurs when a
high flux and high selectivity are obtained, but both
do not usually occur at the same time [6].
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