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Development of New Functional Composites
from Onion and Short Natural Fibers
Ruoyuan Song ™', Xiaoni Cheng™', Laijiu Zheng ™',
Yongfang Qian™', Xiao Wang ™', and Teruo Kimura**
*1 School of Textile and Material Engineering, Dalian

Polytechnic University, Dalian 116034, China
*2 Division of Advanced Fibro-Science, Kyoto Institute of
Technology, Matsugasaki Goshokaidocho, Sakyo-ku,
Kyoto 606-8585, Japan
In this study, the waste onion was chosen and used as the
matrix material, and the bamboo pulps and tussah silk fibers
were used as reinforcing materials. By efficient mixing process,
a new type bio-composite with excellent mechanical and
antibacterial properties was developed by papermaking method.
The tensile property and antibacterial action were studied in
detail. The consequence indicated that the onion had definite
matrix property, and the mechanical properties were further
improved by adding bamboo pulps and tussah silk fibers. With
the fiber content increasing, the tensile properties of composites
increased, and the tussah silk/onion composite exhibited the
better tensile properties than that of bamboo/onion composite.
The flavonoids extracted from abandoned onion skins can be
used as the antibacterial finishing agent to improve the inhibition
property of the tussah silk/onion composite. The experiment
consequence indicated that the finished composite had a certain
antibacterial action against Staphylococcus aureus and
Escherichia coli. J. Fiber Sci. Technol., 72(3), 61-65 (2016)
doi 10.2115/fiberst.2016-0010 ©2016 The Society of Fiber

Science and Technology, Japan

Control of Crazing Process by Surface
Coating on the Film as Battery Separators
Keishi Naito™', Akiyoshi Takeno ™",

Masato Yamada ™', and Shinya Takahashi ™'

*! Faculty of Engineering, Gifu University, 1-1 Yanagido,

Gifu 501-1193, Japan

A porous polypropylene (PP) film was fabricated by an
original crazing process using bending. The film has a lot of
porous layers which are independent each other, and has
possibility to apply as a Li-ion battery separator. Moreover, we
paid attention that a craze is generated from the outer surface of
the bending part during the crazing process. Therefore, the outer
surface of the bending part of PP film was coated with
polystyrene or polymethylmethacrylate, and the crazing process
was carried out. As a consequence, it was revealed that the
composite structure of the craze could be controlled by surface

coating of polymer which has lower craze-generating stress than

PP. And its composite structure derived from that of the coated
layer. By this method, a separator film which has many more
porous layer and high gas permeability was fabricated. J. Fiber
Sci. Technol., 72(3), 66-73 (2016) doi 10.2115/fiberst.2016-
0011 ©2016 The Society of Fiber Science and Technology,

Japan

Radical Copolymerization of Ferulic Acid
Derivatives with Ethylenic Monomers
Hong Sun™*', Yoon Deuk Young™', Shinji Kanehashi™*',
Kousuke Tsuchiya™', Kenji Ogino ™', and Jae-Ho Sim**
*1 Graduate School of Bio-Applications and Systems

Engineering, Tokyo University of Agriculture and
Technology, 2-24-16 Nakacho, Koganei-shi, Tokyo
184-8588, Japan
*2 Department of Advanced Material and Chemical
Engineering, Faculty of Engineering, Halla University,
28 Halladae-gil, Wonju, Gangwon 220-712, Korea
(FA), (E)-3-(4-hydroxy-3-

methoxyphenyl)prop-2-enoic acid was converted to 1,2-

Bio-based ferulic acid

disubstituted ethylenic monomer (FA1) via methyl esterification
followed by silylation with tert-butyldimethylsilyl chloride.
Radical copolymerization of FA1 with styrene (St), methyl
methacrylate (MMA), and 4-acetoxy-3-methoxystyrene (FA2)
prepared from FA were carried out using azobisisobutyronitrile
as an initiator at 80°C. It is found that FA1 was copolymerized
with St and FA2, but not with MMA. The formation of
copolymers was confirmed by 'H- and ®*C-NMR analyses. The
reactivity ratios of FA1 and St estimated by the Fineman-Ross
method are rra1=0.12 and rs=2.46. In the case of the
copolymerization of FA1 with FA2, the reactivity ratios, rrai=
0.13 and rra2=2.66 were determined. J. Fiber Sci. Technol., 72
(3), 74-79 (2016) doi 10.2115/fiberst.2016-0012 ©2016 The
Society of Fiber Science and Technology, Japan
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