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Abstract

This study involved the synthesis of iron-doped macroporous TiO; sheets, Received: 17 July 2024
which were subsequently incorporated into a polyether block amide Accepted: 3 October 2024
(PEBA) matrix. The investigation focused on various properties of Page Number: 34-47

the resulting membranes, including morphology, chemical structure,
thermal behavior, crystallinity, mechanical strength, and separation
characteristics. The findings indicated that the incorporation of FeTiO;
sheets enhanced the mechanical strength of the membranes by forming
physical bonds with the polymer chains. Additionally, these sheets created
facilitated transport mechanism through Lewis acid centers, resulting in
an increase in CO, permeability. However, the formation of hydrogen
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bonds led to a stiffening of the polymer matrix, which limited Keywords:

the enhancement of CO, permeability to 12.4% in the optimal membrane Membrane,

compared to the pure membrane. Conversely, the increased stiffness of Polyether Block Amide,
the polymer matrix reduced N permeability while enhancing CO/N; Fe-Doped TiO,
selectivity by 136% in the optimal membrane relative to the pure Facilitated Transport
membrane, thereby allowing it to surpass the upper Robson line. Mechanism
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Figure 1. FTIR analysis of TiO,, FeTiO,, pure, and 4 wt% FeTiO, contained membranes.
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Figure 2. (a) The XRD spectra of synthesized sheets along with TiO, standard peaks
and (b) The XRD spectra of pure and 4 wt% FeTiO, contained membranes.
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Figure 3. FESEM images of synthesized nanosheets and cross-section of the prepared membranes: (a) TiO;; (b, ¢, d) FeTiO,;
(e, f) pure membrane; (g, h) 4 wt% FeTiO; contained membrane.
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Figure 4. DSC analysis of the pure and 4 wt% FeTiO, contained membranes.
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Table 2. Thermal and physical properties of the pure and 4 wt% FeTiO, contained membranes.

Membranes Tm.PE (OC) Tm.PA (OC) Al'lmPE (J/g) Alﬂlm‘F’A (3/9) Xc,PE (%) XC,PA (%)
P -53.6 17.7 206.4 20.0 21.2 20.0 23.1
PFT -55.0 20.4 199.6 35.9 29.8 36.0 32.3

Sloige Lot (6 yonly dire) b Baiad i (i) Fy et Sl 5T L eastaisle glaled SolSe _ply>
FeTiO2 Ol=a o Hg—a> :Lja_.u‘jm U] )0 Og—>90 G)S)M .CA_H‘OMOQ)ST ) J.L..; BN UT )‘J_..ob CJL.J as M‘SHJ))J
[V o ymonly dioojts FETIOZ coloni 33938l el Iy 4 joboslen

oealS L cwloads i3 )S Fy srels g Kb g (ial38l 4 e

Iranian Chemical Engineering Journal — Vol. 24 - No. 141 (2025)

&



P PFT
40
—~ 30
=
B
3
2 20 |
&
“ Membranes Young's  Tensile  Elongation
modulus  strength  at break
10 (MPa) (MPa) (%)
234.1 10.6 18 b
PeFeTiO2( 219.0
0
0 100 200 300 400 500

Strain (%)

FeTiO; ()9 awo yu ¥ s9la slid g palld glis gbx:a‘:.iu.ﬁs‘alsﬁul_}:dui.o Jsd

Figure S. Tensile strength analysis of the pure and 4 wt% FeTiO, contained membranes.
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