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Cashew Nut Shell Liquid (CNSL)-Derived
Epoxy Composite Reinforced by
Cellulose Nanofiber
Pirada Sudprasert**, Kenji Ogino™*,
and Shinji Kanehashi*?

*! Graduate School of Bio-Applications and Systems
Engineering, Tokyo University of Agriculture and
Technology, 2-24-16, Naka-cho, Koganei-shi, Tokyo 184-
8588 Japan

*2 Graduate School of Engineering, Tokyo University of
Agriculture and Technology, 3-5-8 Saiwai-cho, Fuchu-
shi, Tokyo 183-8509 Japan

Bio-based epoxy polymers consisting of cashew nut shell
liquid (CNSL)-derived epoxy cardanol prepolymer (ECP) and
phenalkamine were reinforced using two types of cellulose
nanofibers (CNFs) with different hydrophobicity. The more
hydrophobic CNF(A) chemically bonded with phenalkamine
improved the mechanical and thermal properties of the
composites. The composites at a CNF content of 2.0 wt% had the
tensile strength and Young’s modulus of 85 and 500 MPa,
respectively, which were 2.9 and 9.4 times greater than those of
the base epoxy resin, respectively. Thus, CNSL-based epoxy
composites effectively reinforced with hydrophobic CNFs
promising high potential as a bio-based epoxy coating, film, and
resin. J. Fiber Sci. Technol., 78(10), 161-168 (2022) doi
10.2115/fiberst.2022-0020 ©2022 The Society of Fiber Science
and Technology, Japan

Water-Retentive/Lipophilic Amphiphilic
Surface Properties Attained by Hygroscopic
Polysiloxane Ultrathin Films
Mitsuo Hara*!, Yuuma Ueno*!, Shusaku Nagano*?,
and Takahiro Seki**

*1 Department of Molecular and Macromolecular
Chemistry, Graduate School of Engineering, Nagoya
University, Furo-cho, Chikusa-ku, Nagoya, Aichi 464-
8603, Japan

*2 Department of Chemistry, College of Science, Rikkyo
University, 3-34-1 Nishi-lkebukuro, Toshima, Tokyo
171-8501, Japan

Hygroscopicity and lipophilicity are opposing properties,
and the development of surfaces that exhibit both these properties
on a variety of solid substrates and particles is expected to lead to
the creation of new functional materials. We recently reported that
polydialkylsiloxane, a well-known lipophilic organosilicon
compound, can exhibit hydrophilic properties by introducing an

ammonium salt group. Herein, we used linear polysiloxanes
containing the ammonium salt as surface modifiers. The surface
of the substrate was modified with polysiloxane via a photo-
initiated thiol-ene reaction. Consequently, this substrate exhibited
both hygroscopic and lipophilic surface properties. The surface
patterning treatment was carried out under light irradiation using
a photomask, and the patterned substrate exhibited unique surface
wettability, retaining water only in the presence of the polymer.
As this surface treatment procedure can be widely applied to
materials containing hydroxy groups on their surfaces, it is
expected that various types of functional materials can be created
in the future, including the preparation of particles that can be
dispersed in both water and oil, or unique fiber materials. J. Fiber
Sci. Technol., 78(10), 169-177 (2022) doi 10.2115/
fiberst.2022-0021 ©2022 The Society of Fiber Science and
Technology, Japan

Fibre Treatment Technique by Using Alizarin
to Confer Functions of Scavenging and
Detecting Hapten Nickel and Cobalt
lons upon Cotton Fabric for the Control of
Metal Allergy Symptoms
Hideyuki Shima and Hidekazu Yasunaga

Faculty of Fibre Science and Engineering, Kyoto
Institute of Technology Kyoto Sakyo-ku Matugasaki,
606-8585, Japan
A treatment technique to confer the functions of scavenging
and detecting nickel and cobalt ions upon cotton fabric was
studied in order to prevent metal allergy symptoms. Cotton
fabrics were treated with alizarin in combination with tamarind
gum and polyethylene glycol diglycidyl ether. The chemically
crosslinked tamarind gum worked as the fixing matrices of the
indicator alizarin. The treated cotton fabrics showed colour
change from reddish purple to bluish purple by immersed in
aqueous solution containing Ni2+ or Co2+. The results indicated
the possibility that the alizarin-treated cotton fabric scavenges
hapten metal ions which cause allergies and the detection is
indicated by the change in colour of the fabric. The colour
changes are based on alizarin - metal complex formation. J. Fiber
Sci. Technol., 78(10), 178-183 (2022) doi 10.2115/fiberst.2022-0022
©2022 The Society of Fiber Science and Technology, Japan
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