
P
os
te
d
on

11
J
an

20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
67
34
09
65
.5
84
05
52
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Tubular CHA membranes for CO2/CH4 separation under

industrially relevant conditions

Liang Yu1 and Jonas Hedlund2

1Lule̊a University of Technology Department of Civil Environmental and Natural Resources
Engineering
2Lulea Tekniska Universitet

January 11, 2023

Abstract

An ultrathin (< 450 nm) tubular chabazite (CHA) zeolite membrane (100 cm2 membrane area) was experimentally evaluated

for CO2/CH4 separation under industrially relevant conditions. For a 50:50 CO2/CH4 mixture at 292 K and a feed pressure of

5 bar, the observed CO2/CH4 selectivity was as high as 201, and the CO2 permeance was 52 × 10-7 mol/(m2[?]s[?]Pa). The

membrane was also highly selective for CO2 in a 20:80 CO2/CH4 mixture. Mathematical modelling showed that concentration

polarization still limited the membrane’s performance, especially at high feed pressures. The theoretical CO2/CH4 selectivity

without concentration polarization derived from the model was 77% higher than the experimentally observed selectivity at 18

bar and 292 K. These results suggest that the tubular CHA membrane is a promising candidate for the removal of CO2 from

biogas and natural gas, and that measures should be taken to minimize concentration polarization in industrial processes.
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