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Clarification of Maru-Dai Kumihimo
Techniques Specific to the Non-Straight Braid
Yuko Yoshida*!, Makiko Tada*?, Akio Ohtani*?,
and Tadashi Uozumi*®
*1 Research Institute of Braids and Bands, 2-1-12 Mure,
Mitaka-shi, Tokyo 181-0002, Japan

*2 Texte inc, 184-6 Ochikawa, Hino-shi, Tokyo 191-0034,
Japan

*3 Kyoto Institute of Technology, Matsugasaki, Sakyo-ku,
Kyoto 606-8585, Japan

* Muratec Mechatronics Co., Ltd., 37 Yuge, Ryuou-cho,
Gamou-gun, Shiga, 520-2501, Japan

In the maru-dai kumihimo, a well-balanced initial
arrangement is usually chosen, such as the same number of fiber
bundles in the east, west, south, and north directions. On the other
hand, in the manufacturing method for non-straight braid which
was developed in the prior study, the curving braid structure is
made possible by intentionally disrupting the equilibrium of the
fiber bundle arrangement Therefore, the guideline for making the
straight braid does not necessarily apply to the non-straight braid
In this study, the specific techniques required for the non-straight
braid was investigated with one of the traditional technique,
Maru-genji-gumi.

First, the kumihimo movements of the expert were observed
and the techniques specific to the creation of the non-straight
braid are extracted, In addition, the comments made by the
experts when they instructed the beginners were analyzed and
clarified the tips of kumihimo technique that were expressed as
instructions to the beginners.

It was found that special techniques are necessary to create
the non-straight braid, which is different from that for the straight
81(8), 110-117 (2025) doi
10.2115/fiberst.2025-0013 ©2025 The Society of Fiber Science

strings. J. Fiber Sci. Technol.,

and Technology, Japan

Utilizing B-stage Amine-Epoxy in
Electrospinning of Amine-Epoxy/Poly(vinyl
alcohol) Nanofiber Webs for Direct CO,
Capture from the Air
Chisato Okada*!, Zongzi Hou*?, Hiroaki Imoto™?,
Kensuke Naka*?, Takeshi Kikutani*,
and Midori Takasaki*®
*1 Nitto Denko Corporation, Coporate Reserch and

Development Div
*2 Kyoto Institute of Technology, Faculty of Materials

Science and Engineering
*3 Kyoto Institute of Technology, Faculty of Molecular

Chemistry and Engineering
* Institute of Science Tokyo, Institute of New Industry

Incubation
*5 Yokohama National University

To achieve carbon neutrality by 2050, there is an increasing

need to actively capture carbon dioxide (CO,) from the
atmosphere. Direct Air Capture (DAC) has attracted attention as
a method for directly capturing CO,, and amine-based
compounds have been actively studied as CO, adsorbents. By
polymerizing amine and epoxy, we developed thermosetting
DAC nanofibers with excellent low-temperature desorption
properties and excellent heat resistance. In the fabrication of
epoxy-crosslinked amine nanofibers by the electrospinning
process, polyvinyl alcohol (PVA) was added to improve
spinnability, and direct spin-line heating in the electrospinning
process was successfully performed for in-situ thermal
polymerization. However, because of the relatively high energy
consumption of the process, we tried to produce amine-epoxy/
PVA nanofibers through a process that does not require spin-line
heating in this research. For this purpose, amine and epoxy were
reacted in advance to convert them to B-stage. With the highly
B-staged spinning solution, AE/PVA nanofibers of approximately
500-700 nm diameter could be produced without spin-line
heating. When the B-stage state was low, in-situ heating during
the electrospinning process was required, as in the previous
report, however, the temperature required for the formation of
fibers decreased with the increasing degree of B-stage. When the
spin-line heating temperature was low or without the spin-line
heating, additional annealing of the prepared web was required to
complete the polymerization, even though fabrication of
nanofibers was possible in the electrospinning. We confirmed that
the obtained amine-epoxy/PVA nanofiber web had the same CO,
adsorption performance as in-situ polymerized nanofibers. In
addition, by B-staging, the viscosity of the spinning solution
increased, making it possible to reduce the concentration of the
PVA aqueous solution, and it became possible to obtain
nanofibers with a higher amine-epoxy ratio. J. Fiber Sci.
Technol., 81(8), 118-129 (2025) doi 10.2115/fiberst.2025-0014
©2025 The Society of Fiber Science and Technology, Japan
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