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Iron-carrying catalytic hydrolysis dissociation interlayer and
bipolar membrane performance study

YANG Rui, FAN Yunshuang , WU Xiucui , WANG Jie

(School of Environmental Science and Engineering, Tiangong University, Tianjing 300387, China)
Abstract: The work in this paper examined the effect of halloysite nanotubes (HNTs) and iron metal compounds
in the interface layer (IL) of the bipolar membrane (BPM) on water dissociation. The modified BPM was prepared
by casting method with the HNTs and iron metal compounds (FeCl;— HNTs) fixed in the II. and compared with
blank bipolar membrane, HNTs —BPM and commercial bipolar membrane to explore the performance of different
BPM. The chemical composition and structure of the catalyst compounds were confirmed through FTIR, XPS,
SEM and EDS. BPM were characterized by I~V curve, EIS, stability and electrodialysis. The results indicated
that the water dissociation voltage of FeCl;— HNTs was reduced by 46 % compared with the blank sample, the H"
and OH ™ concentrations after 180 min were 0. 215 mol/L, 0. 225 mol/L., respectively at 50 mA/cm®, the current
efficiency was 81. 2 % and the energy consumption was 3. 36 kW » h/kg. The voltage change of BPM under 24 h
monitoring is small (1. 16 V to 1. 25 V), with good voltage stability and no delamination phenomenon, indicating
that FeCl;— HNTs as an intermediate layer have good prospects for application.

Key words: bipolar membrane; halloysite nanotube; hydrolysis; metal ions
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(L% 57 ]®) Research on poly(lactic acid) nanofiber membrane
for respiratory monitoring and PM, ; filtration

ZHANG Chuanjiu', ZHU Guiying®*, ZHANG Yifan®, Jiang Liang®,
LI Jiaqgi®y WANG Cunmin®, LI Xinyu®, SONG Xinyi*,
ZHANG Mingming', XU Huan*
(1. Shendong Coal Group Co. , Ltd. , CHN Group, Yulin 719315, China; 2. School of Materials
Science and Physics, China University of Mining and Technology, Xuzhou 221116, China;
3. School of Safety Engineering, China University of Mining and Technology, Xuzhou 221116, China;
4, China Academy of Safety Science and Technology, Beijing 100012, China)
Abstract: An environmentally friendly nanofibrous membrane (NFM) with efficient respiratory protection
performance was successfully prepared by coaxial electrospinning technique. The nanofibrous membrane used the
PLA solution doped with dielectric zeolitic imidazolate framework—8 (ZIF-8) crystals as the shell layer, which
enhanced the charge storage capacity and improved the inter-interfacial polarization effect of the nanofiber
membrane. In addition, thanks to the structural design of the fiber morphology and the addition of ZIF-8, the
nano-protruding structure formed on the fiber surface effectively alleviated the air resistance. The results showed
that when the mass fraction of ZIF—8 in the shell solution was 4%, its surface potential and relative dielectric
constant reached 3. 9 kV and 1. 64, respectively. At 32 L/min air flowrate, the removal efficiency of PM, ; reached
97.99% ., with a pressure drop of only 52. 6 Pa, enabling effective PM,_; filtration while keeping low air resistance,
Additionally, the triboelectric nanogenerators composed of the prepared nanofibrous membrane was also able to
realize the respiratory monitoring function. The unique design provided a new direction in the manufacture of high-
performance air filters that combine respiratory protection and health monitoring functions.

Key words: polylactic acid nanofibers; electroactivity; air filtration; respiratory monitoring; PM, ;



