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Soil Guard and Soil Release Finishes of
Fabrics Using Atmospheric Pressure Plasma Jet
Keiko Gotoh™', Natuki Kawamoto ™",

Eriko Shohbuke**, and Yasuyuki Kobayashi™*

*' Faculty of Human Life and Environment, Nara
Women'’s University, Kita-uoya-nishi-machi, Nara 630-
85006, Japan

*2 Graduate School of Humanities and Sciences, Nara
Women'’s University, Kita-uoya-nishi-machi, Nara 630-
85006, Japan

*3 Electronic  Materials Research Division, Osaka
Municipal Technical Research Institute, Osaka 536-
8553, Japan

Two atmospheric pressure plasma jet (APPJ) treatments,
APPJ-coating with hexamethyldisiloxane (HMDSO) and APPJ-
oxidation, were investigated as soil guard and soil release
finishes of textiles. The plain-woven cotton and polyester fabrics
were treated by both APPJ treatments and common chemical
resins. SEM showed that
precipitated on the fiber surfaces after the APPJ-coating. From
X-ray photoelectron spectroscopy, silicon atoms were detected at

observation granular particles

the intensity of about half of oxygen after the APPJ-coating,
which suggested the silicon oxide, mainly SiO, film deposition
onto the fiber surfaces would occur. After the APPJ-oxidation,
oxygen concentration on the treated polyester fiber surface
increased by several % in the spectrum, suggesting the
production of polar functional groups on the surfaces. As a result,
the sessile drop contact angle on the fabric drastically changed :
the APPJ-coating increased the water and oil repellency of both
fabrics, and the APPJ-oxidation remarkably reduced the water
contact angle on the polyester fabric. Wettability of single fiber
determined by the Wilhelmy method suggested that the fiber
surface was heterogeneously treated by the APPJ due to the
variation in the penetration depth of active species in the plasma
jet into the fibrous assembly. Using carbon black and red clay as
model particulate soils, their deposition onto the fabrics in the air
was investigated. In addition, the soiled fabrics were cleaned in a
nonionic surfactant solution with applying stirring action. The
deposition of particulate soils and their removal were evaluated
by the surface reflectance method. It was found that the APPJ-
coating prevented the deposition of particulate soils and the
APPJ-oxidation promoted their removal. Comparing with the
wet chemical treatment, the APPJ treatment was found to be
effective for the deposition and removal control from the
viewpoint of the soil guard and release balance. J. Fiber Sci.
Technol., 72(4), 80-88 (2016) doi 10.2115/fiberst.2016-0013
©2016 The Society of Fiber Science and Technology, Japan

Synthesis and Characterization of Biobased
Poly(Ether Benzoxazole) Derived from Vanillin
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

*2Department of Advanced Material and Chemical
Engineering, Faculty of Engineering, Halla University,
28 Halladae-gil, Wonju, Gangwon 220-712, Korea

The synthesis of biobased poly(ether benzoxazole) (PEBO)
derived from natural product vanillin was investigated. Poly

(ether o-hydroxy amide) (PEHA) was used as a procurer of

PEBO. PEBO was obtained by thermal treatment of PEHA

based on the cyclodehydration. Synthesized PEBO was analyzed

by Fourier transform infrared spectrometry (FTIR), differential
scanning calorimetry (DSC) and thermogravimetric analysis

(TGA) to confirm the structure and thermal properties. The

resultant PEBO film showed flexible and self-standing property.

This film also had 5.2 GPa for Young’s modulus and 117 MPa

for tensile strength which were higher than those of the

commercial engineering polymers and other PEBOs.

Keyword : Poly(Ether Benzoxazole); Vanillin; Biobased

polymer ; Ring-closing polymerization ; Flexibility. J. Fiber

Sci. Technol., 72(4), 89-95 (2016) doi 10.2115/fiberst.2016-

0014 ©2016 The Society of Fiber Science and Technology,

Japan

Dyeing and Discoloration of Human Hair
Keratin Film Treated by Oxidative
Hair Color
Toshihiro Fujii*', Tomohiro Tamura™,
Kaori Hayashi™', and Yumiko Ito™"

*!' Faculty of Textile Science and Technology, Shinshu
University, 3-15-1, Tokida, Ueda, Nagano 386-8567,
Japan

We have developed a preparation method of a translucent
keratin film in addition to a non-translucent film. The translucent
keratin film was light brown and its surface was smooth by SEM
observation. When both films were treated with oxidative hair
color reagents (dark brown and light brown), color deposit of the
translucent film was higher than that of the non-translucent film.
Interestingly, the color can be easily measured from an
absorption spectrum with a spectrophotometer. Thus, we dyed
the translucent keratin film by the dark brown color reagent
under various conditions and analyzed the color deposit by a
spectrophotometer as a model system. The coloring was
depending on the film thickness, the dyeing time, the incubation
temperature, and at lower pH. The formation of cysteic acid was
significantly detected, similar to the non-translucent keratin film.

When the dyed films were immersed in distilled water and
tap water, the discoloration by tap water was faster than that by
distilled water. The addition of 0.5 mM CaCl: to distilled water
could induce the color fading. The discoloration was also found
when the dyed film was exposed to artificial light using a solar
simulator. This irradiation induced not only a significantly
decrease of absorption around the 500 nm but also an increase of
absorption around the 400 nm, indicating a different hue of the
dyed film.

The translucent keratin film keratin film will be useful to
evaluate conveniently the dyeing and discoloration of by
oxidative hair dye reagents
Key words: translucent keratin film, oxidative hair color,
dyeing, discoloration, spectrophotometric analysis, cysteic acid,
water, light. J. Fiber Sci. Technol., 72(4), 96-103 (2016) doi
10.2115/fiberst.2016-0015 ©2016 The Society of Fiber
Science and Technology, Japan
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