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Isomer Effects on Gas Transport Properties of
Polybenzoxazole-Silica Hybrid Membranes
Tomoyuki Suzuki and Yukimasa Mori

Graduate School of Science and Technology, Kyoto
Institute of Technology, Matsugasaki, Sakyo-ku, Kyoto
606-8585, Japan
Gas transport properties of novel polybenzoxazole (PBO) —
silica hybrid membranes with a para-substituted structure were
investigated. The para-substituted PBO — silica hybrid
membranes were prepared with a para-substituted poly
(o-hydroxy amide) as a precursor polymer and tetracthoxysilane
(TEOS) via thermal oxazolization and sol-gel processes. The neat
para-substituted PBO membranes treated at different
temperatures showed higher fractional free volumes than
corresponding PBO membranes with a meta-substituted structure
reported previously. Gas permeability of the para-substituted
PBO - silica hybrid membranes increased with increasing treated
temperature and silica content. The increased permeability was
brought by increased inter-molecular chain distance and free
volume holes formed at the polymer / silica interfaces. It was
worth noting that the hybrid membranes showed simultaneous
enhancements of CO, permeability and CO,/CH, selectivity,
suggesting improved size-selective CO,/CH,separation ability by
the free volume holes formed at the polymer / silica interfaces. It
was concluded the para-substituted PBO — silica hybrid
membranes possessed prominent gas permeability and
selectivity, and were expected to apply to high-
performance gas separation membranes. J. Fiber Sci.
Technol., 79(7), 150-155 (2023) doi 10.2115/fiberst.2023-0018
©2023 The Society of Fiber Science and Technology, Japan

Property-Thickness Correlations of
Transparent All-Nanocellulose Laminates
Shun Ishioka™', Takayuki Hirano*, Nobuhiro Matoba™,
Noriyuki Isobe®, Shuji Fujisawa™,
and Tsuguyuki Saito™'

*!' Department of Biomaterial Sciences, Graduate School
of Agricultural and Life Sciences, The University of
Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan

** Material Characterization Laboratories, Toray Research
Center, 3-2-11 Sonoyama, Otsu, Shiga 520-8567, Japan

*3 Biogeochemistry Research Center, Research Institute for
Marine Resources Utilization (MRU), Japan
Agency for Marine-Earth Science and Technology
(JAMSTEC), 2-15 Natsushima-cho, Yokosuka, Kanagawa
237-0061, Japan

Millimeter-thick laminated materials comprised solely of
cellulose nanofibers (CNFs) combine optical transparency, high
strength, and thermal anisotropy. These CNF laminates were
fabricated by stacking thin CNF sheets and applying CNFs
dispersed in a water/ethanol mixture as binder, followed by hot
pressing. The number of stacked CNF sheets can control the
laminate thickness within a wide range of dimensions. Here, we
report the correlation between the material properties and
laminate thickness of this all-CNF plate material. CNF laminates

with different thicknesses (~30-500 um) were fabricated using
1-15 CNF sheets. The crystallinity of the CNFs in the laminates
was greatly enhanced by increasing the number of stacked sheets.
This trend in crystallinity is explained by the longer period of
time required for drying thicker laminates in the hot press
process. The visible-light transmittance of the laminates was well
described by the Beer—Lambert law; scattering and/or reflection
at the binding interface between sheets were estimated to be
negligibly small. The elastic modulus of the laminates increased
with increasing number of stacked sheets and reached a
maximum of 36 GPa. This increasing trend was explained by the
enhanced crystallinity of the CNFs in the laminates. The tensile
strengths of the laminates varied greatly, and no clear trend as a
function of the number of stacked sheets was found. The thermal
conductivity increased with increasing number of stacked sheets,
which was attributed to the enhanced crystallinity. J. Fiber Sci.
Technol., 79(7), 156-164 (2023) doi 10.2115/fiberst.2023-0020
©2023 The Society of Fiber Science and Technology, Japan

Preparation of Metal Phthalocyanine
Supported on Polyvinyl Alcohol Nanofibers and
Analysis of Its Dye Degradation Properties
Xiang Li*', Hewei Xiang™', Junjie Yang™', Junli Li*',
Yuan Liang™', Wenbo Li*', Hengtao Liang™',

Weili Shao™', Fan Liu*"?, Pengju Han™,
Qingqing Ni*®, and Jianxin He™'

*! Textile and Clothing Industry Research Institute,
Zhongyuan University of Technology, Zhengzhou
450007, Henan,

*2 Henan Key Laboratory of Medical Protective Products,
Henan Yadu Industrial Co., Ltd, Xinxiang 453400,
Henan,

*3 Department of Functional Machinery & Mechanics,
Shinshu University, Ueda 3868567, Japan

Metal phthalocyanine, a synthetic porphyrin-like compound,
has several applications in catalysis. Supported metal
phthalocyanine catalysts have attracted increasing attention. In
this study, glutaraldehyde (GA) was used for modifying polyvinyl
alcohol (PVA) nanofibers by acetalization to improve the water
resistance. Subsequently, cobalt tetra(2,4-dichloro-1,3,5-triazine)
aminophthalo-cyanine (Co-TDTAPc) was prepared and reacted
with OH groups on the surface of the PVA nanofibers to produce

Co-TDTAPc—PVA nanofibers. The water resistance test results

show that the GA-treated nanofibers demonstrate no significant

change in fiber appearance after being soaked in water for 24 h,

thus indicating the excellent water resistance of the PVA

nanofibers. Moreover, Co-TDTAPc—PVA nanofibers considerably
accelerate the degradation of azo fluorescent peach red in the
hydrogen peroxide aqueous solution system, and the degradation
rate exceeds 98% in 60 min. Furthermore, the nanofibers
maintain high catalytic activity after five cycles of tiontesting.

These findings indicate that the modified Co-TDTAPc—PVA

nanofibers as a navel supported catalyst have a potential

application in dye wastewater treatment. J. Fiber Sci. Technol.,

79(7), 165-176 (2023) doi 10.2115/fiberst.2023-0016 ©2023

The Society of Fiber Science and Technology, Japan
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