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Table 2 Water uptake, swelling ratio and ion conductivity of the QPTIDP-x membranes

JIEE ) 4 WK =R/ % K/ Y BTES%E/(mScm D)
QPTIDP-0 21.75=+0. 44 14.29+0. 28 106. 98£2. 75
QPTIDP-25 22.73+£0. 36 16. 7040. 35 95.92+3. 84
QPTIDP-50 24.17+0. 52 20.17+0. 42 101. 98+3. 69
QPTIDP-75 12.3640. 46 13.5140. 37 82.2843.98
QPTIDP-100 11. 28+0. 39 11.5440. 43 44, 6844. 09
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Preparation and performance study of polyarylpiperidine
anion exchange membranes containing indole

LIU Zhizhuo , LIU Yingnuo , XUJingmei, WANG Zhe
(School of Chemical Engineering, Changchun University of Technology, Changchun 130102, China)

Abstract: In response to the current urgent demand for membrane materials that possess both high
chemical stability and efficient hydrogen-oxygen ion conductivity for anion exchange membrane fuel cells,
this work aims to prepare a novel type of anion exchange membrane based on a rigid aromatic framework
and quaternary ammonium functional sites. Random copolymers with “ terphenyl-piperidine” and
“terphenyl-indole” structures in the main chain were prepared by condensation polymerization of
terphenyl, N-methyl-4-piperidone and indole-2, 3-dione in dichloromethane solvent catalyzed by

trifluoroacetic acid/trifluoromethanesulfonic acid. Subsequently, the copolymer was quaternized with
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A high f-phase PVDF hybrid membrane with enhanced
piezoelectricity for antifouling

LIUQingyu, HU Binghao , CUI Zhenyu
(School of Material Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Piezoelectric membranes can enhance the surface charge density during operation through the
piezoelectric effect, thereby strengthening electrostatic repulsion and forming an effective energy barrier to
reduce pollutant adsorption on the membrane surface. Therefore, utilizing the piezoelectric effect offers a
new strategy for improving membrane antifouling performance. In this study, polyvinylidene fluoride
(PVDF) microfiltration membranes with different p-phase contents were prepared by adjusting the
quenching bath temperature and sodium chloride concentration, and the membrane preparation parameters
corresponding to the highest f-phase content were determined. On this basis, carbon nanotubes were
doped into the casting solution to fabricate piezoelectric-responsive CNTs@PVDF hybrid membranes. The
morphology and surface properties of the membranes were characterized, along with their dynamic
piezoelectric performance under cyclic pressure. The effects of constant pressure and pulsed pressure on
the surface charge density and antifouling performance were investigated. The results showed that
compared with pure PVDF membrane, the hydrophilicity, Zeta potential, and piezoelectric properties of
the CNTs@PVDF hybrid membrane were significantly improved. Moreover, under pulsed pressure mode,
the rejection rate of the CNTs(@ PVDE hybrid membrane for yeast increased from 43. 1% to 84. 6%,
compared to that under constant pressure mode. The positive piezoelectric effect exhibited by the CNTs@
PVDF hybrid membrane remarkably enhanced its antifouling performance, raising the flux recovery rate
from 57. 6% to 84. 3%. Based on the changes in membrane surface charge density and the antifouling
performance results, an antifouling mechanism of “piezoelectric-enhanced charge density” is proposed,
which provides a reference for leveraging the positive piezoelectric effect to improve antifouling perform-
ance.

Key words: polyvinylidene fluoride; S-phase; piezoelectric; antifouling
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methyl iodide to introduce quaternary ammonium groups. Finally, functional polymer featuring both a
rigid aromatic backbone and ion-conducting sites was obtained. The ion conductivity of the prepared
QPTIDP-50 membrane reached 101. 98 mS/cm at 80 °C, with a swelling ratio of 20. 17%, demonstrating
good dimensional stability. In this study, ether-free anion exchange membranes with good stability and
high ionic conductivity were prepared through molecular structure design. The structure-performance
relationship of the membrane material under the regulation of rigid monomer content was clarified,
providing an important reference for the design and development of high performance membrane materials
for anion exchange membrane fuel cells.

Key words: anion exchange membrane; dimensional stability; ion conductivity; fuel cell



