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Tensile Property of iPP Based Composites
Embedding “Plant Cell Wall”’-Mimicked
Frameworks of Ultratrace Amphiphilic
Cellulose Nanofibrils Derived from Various
Raw Materials
Masato Kamogawa***? and Tetsuo Kondo™?

*1 Graduate school of Bioresource and Bioenvironmental
Science, Kyushu University, West 5", 744, Motooka,
Nishi-ku, Fukuoka, 819-0395, Japan

*2 Institute of Agriculture, Tokyo University of Agriculture
and Technology. 3-5-8, Saiwaicho, Fuchu, Tokyo, 183-
8538, Japan

For the last decade, cellulose nanofibrils (CNFs) has
attracted a considerable attention in utilization of a reinforcement
filler for polymer materials because of their excellent physical
properties. CNFs (= ACC-CNFs) prepared by aqueous counter
collision (ACC) method own more hydrophobic nature on their
surfaces than usual CNFs. Moreover, ACC-CNFs favorably
adsorb to isotactic polypropylene (iPP) microspheres solely by
their mixing in the aqueous dispersion. Recently, the iPP
microspheres coated with ACC-CNFs (approximately 0.03 wt%
as coverage) yielded an impact-resistant composite material
embedding “plant cell wall”-mimicked frameworks via usual
injection-molding. As impact-resistance exhibits a trade-off
relationship against tensile strength usually in composite
materials, the current study focuses on tensile properties of the
above composite materials having the impact-resistant properties.

The dependence of raw materials for preparation of ACC-CNFs

on the properties of the molded products are also examined. As a

result, ACC-CNF derived from bamboo bleached kraft pulp (=

ACC-BBKP) /iPP microspheres yielded superior values in both

elastic modulus and tensile strength without decreasing

elongation at break when compared with other ACC-CNFs.

Namely, the ACC-BBKP/iPP product has achieved to overcome a

trade-off relationship between stiffness and toughness. Contrary

to ACC-BBKP, ACC-CNF derived from microcrystalline
cellulose allowed to improve stiffness of the product, while the
improvement in toughness appeared in the molding product via

ACC-CNFs derived from bacterial nanocellulose pellicles. J.

Fiber Sci. Technol., 80(5), 100-108 (2024) doi 10.2115/

fiberst.2024-0011 ©2024 The Society of Fiber Science and

Technology, Japan

Deodorant Processing for Cotton Fabrics Using
Cellulose Nanocrystals
Akari lizuka™, Jun Araki*?, Toshiko Amemiya*,
and Hitomi Hamada™**
*1 Department of Costume and Clothing Science, Faculty of
Home Economics, Tokyo Kasei University
*2 Department of Chemistry and Materials, Faculty of
Textile Science and Technology, Shinshu University
*3 Department of Human-Centered Engineering, Faculty of
Transdisciplinary Engineering, Ochanomizu University
In this study, cellulose nanocrystals (CNC), characterized by
ultrafine natural fibers measuring several tens of nanometers in
width and shorter fiber length compared to cellulose nanofibers
(CNF), were incorporated into cotton fabrics through
impregnation. Subsequently, functional processing was
performed without inducing changes in the physical properties
and appearance of the fabric. Moreover, by removing the CNCs
from the cotton fabric through washing and applying new CNCs,

it is expected that the functionality can be reinstated without
damaging the cotton fabric. We aimed to propose a method for
functional processing of recyclable cotton fabrics using CNCs.

The oxidized CNC-processed fabric demonstrated excellent
deodorizing performance for ammonia without manifesting
significant changes in physical properties when the CNCs were
introduced through impregnation. Although the oxidized CNC-
processed fabric with a large amount of CNC adsorption had a
high bending rigidity, the ventilation resistance remained
unchanged, preserving the characteristic air permeability inherent
to cotton fabric. In terms of deodorizing performance, an elevated
CNC absorption correlated with increased ammonia deodorizing
efficacy attributed to the heightened carboxyl group content
capable of capturing ammonia. Quantification of CNC adsorption
amount and carboxyl group content on the fabric using toluidine
blue O, a cationic dye, revealed that ammonia was adsorbed to
approximately 55% of the carboxyl groups on the fabric. Upon
subjecting the CNC-treated fabric to a mild washing regimen, it
was observed that most of the CNCs detached after several
cycles, and the deodorizing performance against ammonia was
recovered upon reapplication of CNCs. Remarkably, the oxidized
CNCs exhibited excellent deodorizing performance for ammonia
and demonstrated their ability to be removed after multiple
washing cycles.

In the future, by using various chemically modified CNCs,
we can expect to add several other functionalities to fabrics. J.
Fiber Sci. Technol., 80(5), 109-116 (2024) doi 10.2115/
fiberst.2024-0012 ©2024 The Society of Fiber Science and
Technology, Japan

Fibre Treatment Technique by Using Laccaic
Acid to Confer Functions of Capturing and
Detecting Hapten Metal Ions upon Fibre
Materials for the Prevention of
Metal Allergy Symptoms
Hideyuki Shima*!, Michal Vik*?, Martina Vikova*?,
and Hidekazu Yasunaga™,

*1 Faculty of Fibre Science and Engineering, Kyoto Institute
of Technology Kyoto Sakyo-ku Matugasaki, 606-8585,
Japan

*2 Faculty of Textile Engineering, Technical University of
Liberec Studentska 2, CZ-461 17 Liberec, CZECH
REPUBLIC

A novel treatment technique to confer functions of capturing and

detecting hapten metal ions upon cotton fabric by using laccaic

acid (LA) was studied for preventing metal allergy symptoms.

Cotton fabrics were treated the LA by with using thionyl chloride

and pyridine to give the functions. It was found that the LA-

treated cotton fabrics adsorbed nickel ions and showed colour
change from orange to deep purple by immersed in nickel
chloride aqueous solution. The colour change was clear enough to
be perceived by the naked eye. The LA-treated cotton fabric has
sufficient adsorption capacity to capture Ni**. It was evaluated
that the LA molecule interacted with ten Ni** ions in aqueous
solution. The colour change behaviour of the LA-treated cotton
fabric by Ni* depended on pH. The LA-treated fabric adsorbing

Ni and coloured was able to regenerated repeatedly by washing

with citric acid aqueous solution. The LA-treated fabric also

detected Co?, Cr*, Cu®, Zn*" and Fe*" ions by the colour change
and the resulting colour depends upon the type of metal ions. The

LA-treated fabric functioned for metal ions from metal alloys in

artificial sweat solution. J. Fiber Sci. Technol., 80(5), 117-130

(2024) doi 10.2115/fiberst.2024-0013 ©2024 The Society of Fiber

Science and Technology, Japan
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Gl. Fibers and Polymer Materials (including Membranes)
Polymer Synthesis, Creation, Structure/Properties, Functions, and High-performance
G2. Soft Matter
Liquid Crystals, Colloids, Gels, Elastomers, Blends, and Block Copolymers
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G3. Biomedical Materials
Biomolecules, Biomaterials, and Medical Polymers
G4. Molding, Processing, and Spinning
Fibers/Films, Nonwoven Fabrics, Porous Materials, and Composites
G5. Dyeing and Finishing (including Coating and Laminating)
Dye, Dyeing, Functional Processing, and Cleaning
G6. Textiles and Apparel
Fashion, Comfort Science, Simulation, Modelling, Textile Testing, and Clothing Psychology
G7. Textile Machinery
Fiber Assembly, Fabrication, and Commercialization
G8. Industrial Textiles and Smart Textiles
Technical Textiles and Nonwoven Fabric
G9. Management, Marketing, and Education
Textile Economy, Ecology, Supply Chain, Apparel Industry, DX, Education, and Training
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S1. Tradition and Culture of Fibers and Textiles (4AfFaH D &)
S2. Sustainable and Environmentally-Benign Fiber Science and Technology
Natural Fibers, Bio-based Polymers, Environment, Sustainability, Circular Economy, and SDGs
S3. International Collaboration (FAfFii O & )

Future Vision of Fiber Science
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