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Evaluation of Controlled Radical
Polymerization Using Trithiocarbonate
Chain Transfer Agent
Yu Osaki**?, Kazuki Nawa™, Yoko Kusaka™,
Toyohiro Otani*', and Shinichi Yusa*?

*1 Research & Development Center R&D 2 Group, Ouchi
Shinko Chemical Industrial Co. LTD., 111
Shimojyukumae Sukagawa, Fukushima 962-0806,
Japan

*2 Department of Applied Chemistry, Graduate School of
Engineering, University of Hyogo, 2167 Shosha, Himeji,
Hyogo 671-2201, Japan

Reversible addition-fragmentation chain transfer (RAFT)

controlled radical polymerization using trithiocarbonate
compounds which can be used a wide range of applications as a
chain transfer agent (CTA). We investigated the effects of solvent
and feed ratio of monomer/CTA on polymerization using
4-cyano-4-((dodecylsulfanyl-thiocarbonyl) sulfanyl) pentanoic
acid (Rtt-05) as a trithiocarbonate CTA. Methyl methacrylate
(MMA) was polymerized using Rtt-05 in various solvents.
Number-average molecular weight (M,) of obtained poly(methyl
methacrylate) (PMMA) was close to the theoretical value, and
molecular weight distribution (M./M,) was narrow (= 1.27).
RAFT polymerization of MMA was controlled with different feed
molar ratio ((MMA]/[Rtt-05]) of MMA and Rtt-05 from 100 to
1,000. Random copolymerization with the combinations of
MMA/methyl acrylate (MA) and MMA/styrene (St) using Rtt-05
can be controlled. The M./M, values of the obtained random
copolymers were less than 1.23. Block copolymers were prepared
via RAFT polymerization using Rtt-05. When diblock
copolymers (PMMA-b-PSt and PMMA-b-PMA) composed of
PMMA/polystyrene (PSt) and PMMA/poly(methyl acrylate)
(PMA) were prepared using PMMA as a macro CTA, the
polymerization was well controlled with narrow M,,/M,. On the
other hand, block copolymerization of MMA using PSt and PMA
macro-CTAs, the copolymerization could not be controlled with
broad M,./M,. J. Fiber Sci. Technol., 81(1), 1-10 (2025) doi
10.2115/fiberst.2025-0001 ©2025 The Society of Fiber Science
and Technology, Japan

Cool Touch Feeling Property and Air
Permeability of Textiles with Different
Surface Properties on Front and Back
Watarua Okumura** and Akichika Nakashima™*?
*1 Industrial Research Institute of Ishikawa, 2-1 Kuratsuki,
Kanazawa, Ishikawa 920-8203, Japan
*2 National Institute of Advanced Industrial Science and
Technology (AIST), 10-2 Edomekamiyamato, Haruecho,
Sakai, Fukui 920-1192, Japan
We wove textiles with different surface properties on the
front and back sides of a twill weave and a satin weave using a
needle loom with a Jacquard shedding mechanism. The textiles
were evaluated to glossiness, t0 Qma, and to air permeability.
Based on the results, we discussed to the mechanism by which the
difference between the front and back surfaces of the textiles. The
textiles, both twill and satin weave, showed markedly different
glossiness Gy(60) on the front and back surfaces, confirming that
the weaving of textiles with different surface properties on the
front and back surfaces was possible. The Qma, Which indicates
cool touch feeling property, were higher on the front side than on
the back side for both the twill and satin weave. The reason for we
considered to be that the surface of the textiles with less
unevenness had a larger contact area between the heat source
plate and the textiles surface during the measurement. The
amount of air Vi that passed through the textiles, which indicates
air permeability, were higher when the back surface was used as
the air inlet surface than when the front surface was used as the air
inlet surface for both twill and satin weave. A simple cross-
sectional morphology model was presented to investigate this
factor, and we considered that the airflow from the front side has
a component that flows toward the front side, whereas the airflow
from the back-side flows through a funnel-shaped area, resulting
in higher air permeability than the airflow from the front side.
These results indicate the possibility of controlling cool touch
feeling property and air permeability by using textiles with
different surface properties on the front and back sides. J. Fiber
Sci. Technol., 81(1), 11-16 (2025) doi 10.2115/fiberst.2025-0002
©2025 The Society of Fiber Science and Technology, Japan
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