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High-Performance and
Specialty Fibers

Concepts, Technology and Modern Applications of Man-Made Fibers for the Future

e Covers from high-performance super fibers to highly functionalized fibers so-called
‘Shin-gosen’, which are manufactured in Japan Read

e s the first English book for modern fiber science and technology authorized by the
Society of Fiber Science and Technology, Japan

e |s written by fiber specialists in industry and academe

¢ Introduces both recent and historically important man-made fibers

Today

This book reviews the key technologies and characteristics of the modern man-made specialty
fibers mainly developed in Japan. Since the production of many low-cost man-made fibers
shifted to China and other Asian countries, Japanese companies have focused on production
of high-quality, high-performance super fibers as well as highly functionalized fibers so-called
‘Shin-gosen’. Zylon™ and Dyneema™ manufactured by Toyobo, Technora™ produced by
Teijin, and Vectran™ developed by Kuraray are those examples of super fibers. Carbon fibers
Torayca™ from Toray have occupied the most advanced high-performance application area.
Various types of polyester fibers having design-shaped cross-sections and special fiber
morphologies and those showing specific physico-chemical properties have also been
developed to acquire a high-value textile market of the world.

This book describes how these high-tech fibers have been developed and what aspects are
the most important in each fiber based on its structure-property relationship. Famous
specialists both in industry and academia are responsible for the contents, explaining the

design concepts and the special technologies for the production of these special fibers. For E E
university teachers and students, this volume is an excellent textbook that elucidates the basic
concepts of modern fibers. At the same time, researchers, both in academia and industry, will E

find a comprehensive overview of recent man-made fibers.

This publication, presenting the most easily understandable general survey of specialty
man-made fibers to date, is dedicated to the 70th-anniversary of the Society of Fiber Science
and Technology, Japan. Part of SPRINGER NATURE
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Effects of Internal Addition of Bulking
Promoter on Low-Density and
Characteristics of Surface Free Energy of
Wheat Straw Pulp Handsheet
Hailan Jin™', Junhyung Cho™’, and Takayuki Okayama™
*1 Key Lab of Bio-based Material Science and Technology

of Ministry of Education, Northeast Forestry University,

No.26 Hexing Road, Xiangfang District, Harbin
150040, China
*2 Dept. of Paper Science, College of Forestry

Environmental Sciences, Kangwon National University,

hyoza 2 dong 192-1, Chunchon-si 200-701, Korea
*3 Graduate School of Agriculture, Tokyo University of

Agriculture and Technology, 3-5-8 Saiwai-cho, Fuchu,

Tokyo 183-8509, Japan

In the current study, the effects pertaining to the addition of

bulking agent on the density and the surface free energy of the
paper-sheets were evaluated. Bulking agent addition resulted in
the reduction of the density of wheat straw pulp paper (WBKP).
The tensile strength of the handsheets varied in proportion to the
reduction of sheet density. Basically, the decrease in tensile
strength of the handsheets was dependent on the decrease in inter
-fiber bonding strength, which follows the Page equation theory.
The bulking promoter S enhanced the sheet sizing performance
by its addition, and it improved the sizing performance further
when used in combination with AKD sizing agent. Wetting
characteristics of the handsheets were determined by contact
angle measurements. The addition of bulking agent S reduced
the 7., which reduced the hydrophilicity of the paper. In
addition, the use of the bulking agent in combination with AKD
sizing agent resulted in the reduction of the paper 7:“. J. Fiber
Sci. Technol., 72(11), 231-236 (2016) doi 10.2115/fiberst.2016-
0034 © 2016 The Society of Fiber Science and Technology,
Japan

Adsorptive Removal of Phosphate from
Water by Ammonia Gas Activated
Polyacrylonitrile Fiber
Yuki Yamazaki*', Tanita Gettongsong™’,
Masahiro Mikawa™®, Yoshimasa Amano™*,
and Motoi Machida™**
*! Faculty of Engineering, Chiba University, 1-33, Yayoi-
cho, Inage-ku, Chiba 263-8522, Japan.
*2 Department of Marine Science,
University, Bangkok 10330, Thailand.
** Graduate School of Engineering, Chiba University,
1-33, Yayoi-cho, Inage-ku, Chiba 263-8522, Japan.
*4 Safety and Health Organization, Chiba University, 1-33,
Yayoi-cho, Inage-ku, Chiba 263-8522, Japan.
Commercially  available  oxidized black colored
polyacrylonitrile (PAN) fiber was heat treated above 900 °C
under helium or ammonia gas flow. Ammonia gas treatment
made specific surface area of the oxidized PAN increase from
7 m*/g to 1000 m*/g or more, becoming activated carbon fiber

Chulalongkorn

(ACF), whereas helium treatment resulted in the maximum
surface area of only 60 m*/g. Adsorption of phosphate improved
from 0.022 mmol/g for oxidized PAN to 0.057 mmol/g for the
helium treatments at pH range of 5-6. In case of ammonia
treatment, the adsorption amount of phosphate attained 0.056 to
0.17 mmol/g
temperature ranging from 925 to 975 °C. The adsorption sites for
negatively charged phosphate could be estimated to be positively
charged quaternary nitrogen species generated on PAN fiber
surface by the heat treatment. Langmuir adsorption affinity of
PAN-ACF was derived from isotherms to be 0.6 L/mmol or
more; moderate adsorption affinity was exhibited. J. Fiber Sci.
Technol., 72(11), 237-243 (2016) doi 10.2115/fiberst.2016-
0035 © 2016 The Society of Fiber Science and Technology,
Japan
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