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ABSTRACT

H-SAPO-34 membrane was synthesized using microwave heating at 200˚C for 2 h. Ba-SAPO-
34 membrane was obtained by ion-exchanging the H-SAPO-34 membrane with Ba2+ cation.
The separation of CO2 from CO2/CH4 binary gas mixture was studied using design and
analysis of experiments. The response surface methodology coupled with central composite
design was used for modeling and analysis of the contribution of operating parameters (tem-
perature, pressure difference across the membrane, CO2 concentration in the feed) to the
responses (CO2 permeance and CO2/CH4 separation selectivity) during Ba-SAPO-34 mem-
brane separation process. The process parameters were varied in the range of 30–180˚C of
temperature, 100–500 kPa of pressure difference and 5–50% of CO2 concentration in the feed.
The optimum condition for the process parameters was determined by setting the criteria so
as to maximize the CO2 permeance and CO2/CH4 separation selectivity. The optimum CO2

permeance of 38.46� 10�7 mol/m2 s Pa and CO2/CH4 separation selectivity of 250.00 were
determined at the temperature of 32.68˚C, pressure difference of 101.19 kPa and 5.87% CO2

concentration in the feed.
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1. Introduction

Gas separation is of vital environmental concern
nowadays due to the issue of global climate change.
The phenomenon of increasing greenhouse gas con-
centration, especially carbon dioxide (CO2), in the
atmosphere has drawn increasing interest among the
researchers toward finding efficient methods for CO2

capture before being emitted to atmosphere. This can
be seen by numbers of articles published with the aim

of finding potential gas separation process [1–3]. Sepa-
ration of CO2 is one such essential step in the natural
gas processing plant. Conventional technologies used
for CO2 separation from gas mixtures are absorption
using solvents, pressure swing adsorption and cryo-
genic distillation [3,4]. However, these methods bring
about drawbacks such as complexity of the system,
high energy consumption for solvent regeneration,
flow problems caused by the viscosity of solvent and
issue of equipment corrosion [5,6].
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