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Colour Fastness of Silk Fabrics Dyed with
Extracts from Oil Palm Tree Kernel
Shell and Effect of Metal Ion Mordanting
on Fabric Colour
* Akari Oda™, Yodsawon Tasa™,
Kamthorn Intharapichai*?, Hideyuki Shima™,
Yoko Okahisa™', and Hitomi Ohara™'
*' Faculty of Fiber Science and Engineering, Kyoto
Institute of Technology, Sakyo-ku, Kyoto 606-8585,
Japan

Hidekazu Yasunaga

*2 Department of Biobased Materials Science, Kyoto
Institute of Technology, Sakyo-ku, Kyoto 606-8585, Japan

* Faculty of Engineering, Rajamangala University of
Technology Thanyaburi,
12110, Thailand

The colour fastness of silk fabrics dyed with extracts

Thanyaburi, Pathumthani,

obtained from the palm kernel shell (PKS) of African oil palm
tree was evaluated at first in order to clarify the dyeing
characteristics of this dyestuff. It was found in the colour fastness
test to washing that the colour of the dyed silk fabric became
deeper with the number of washing by basic Marseille soap
solution and no fading occurred after up to thirty washings. The
sample colour also became darker until 10 h of exposure to
artificial sunlight illumination by a simulator and then brightened
very gradually to 150 h in the colour fastness test to light. While
the colour fastness to rubbing for the dyed fabrics was low under
wet conditions, it was high under dry conditions. The PKS
extracts contain the component substances which have reducing
properties. Such unoxidised dye precursors are adsorbed onto the
silk fabrics in the process of the dyeing and are oxidised to be
colouring matters during the washing and light irradiation. On the
other hand, attempts at colour stabilisation treatments to prevent
darkening after dyeing by washing showed that treating the PKS-
dyed silk fabric with Na,COs-1.5H,0, solution was the most
effective. This treatment process oxidises the adsorbed
component substances and prevents colour change due to the
further oxidation. Furthermore, it was found that the colour of the
PKS-dyed silk fabric turned black, very dark brown, brown or
brown-close to black by the treatments with FeCl,, CuCl,, AlCl,
or VOSO, aqueous solution, respectively. These are mordant
effects by the metallic ions and post-mordanting was more
effective in darkening the colour. J. Fiber Sci. Technol., 79(6),
132-142 (2023) doi 10.2115/fiberst.2023-0014 ©2023 The
Society of Fiber Science and Technology, Japan

Enhancement of Regenerated Curdlan
Fibers with High Wet-Ductility via
Post-Drawing in Water
Shiori Suzuki*', Azusa Togo™*, Satoshi Kimura™,
and Tadahisa Iwata™
*!' Laboratory of Wood Chemistry, Division of Fundamental
Agriscience Research, Research Faculty of Agriculture,
Hokkaido University, Kita 9, Nishi 9, Kita-ku, Sapporo,

Hokkaido 060-8589, Japan.

*2 Laboratory of Science of Polymeric Materials,
Department of Biomaterial Sciences, Graduate School of
Agricultural and Life Sciences, The University of Tokyo,
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan.

* Technology Advancement Center; Graduate School of
Agricultural and Life Sciences, The University of Tokyo,
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan

¥ Now at Polymer Chemistry Group, Research Institute for
Sustainable Chemistry, National Institute of Advanced
Industrial Science and Technology (AIST), Central),
1-1-1 Higashi, Tsukuba, Ibaraki 305-8565, Japan.

Biomass-derived biodegradable fibers have attracted
considerable attention as sustainable alternatives to petroleum-
derived non-biodegradable synthetic fibers. Curdlan, a linear
f-1,3-glucan, is a promising renewable resource that exhibits
unique physicochemical properties owing to its triple-helical
crystalline structure. The regenerated fibers of curdlan can be
fabricated by wet spinning; these fibers exhibit excellent ductility
but poor mechanical strength compared to other polysaccharides
such as cellulose. In this study, a new post-treatment was
developed to enhance the mechanical properties of regenerated
curdlan fibers by exploiting their high ductility when swollen
with water. Curdlan was dry-jet wet spun using an ionic liquid as
the solvent and water as the coagulant. The regenerated fibers
were subsequently post-drawn in water to a maximum of four
times the original fiber length, followed by air-drying. The
resultant fibers showed a 1.4-fold increase in the briefringence

(An) value, which represents the orientation degree; moreover,

their tensile strength was two times higher (20 cN tex'; 300 MPa)

than that of the untreated fiber. It was also observed that an
increase in the degree of post-drawing was more effective in
enhancing the regenerated curdlan fiber than an increase in the
initial draw ratio from 10 to 20 during wet spinning. J. Fiber Sci.

Technol., 79(6), 143-149 (2023) doi 10.2115/fiberst.2023-0015

©2023 The Society of Fiber Science and Technology, Japan
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