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Development of Continuous Process for Chemical Modification and Wet Spinning of
Polysaccharides Using lonic Liquid and Evaluation of Physical Properties and
Biodegradability

Suzuki, Shiori
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AaaPolysaccharide derivatives with low degree of substitution (DS) have
attracted attention as biodegradable biomass-based plastics to replace persistent synthetic plastics
derived from fossil fuels. However, tedious multistep synthesis is required to control the DS
because of insolubility of the starting materials, polysaccharides. Furthermore, the molding process
is usually difficult due to their poor solubility and thermoplasticity. These drawbacks have
hindered the material research and their effective utilization. In this study, we developed a
continuous process of homogeneous acetylation of (3 -1,3-glucan and wet spinning using an ionic
liquid as both a solvent and catalyst. This achieved a facile and green synthesis of curdlan acetate
with DS of 0.1-1.0 and subsequent molding into fibers.
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EmimOAc
69 100g EmimOAc 80°C
2 N2 0-3.0 eq./AGU IPAC
80°C 2 DMSO
70°C 24
OH
100 mg 8mL 1:1 viv
50°C 2-4
6-10 mL
4:1 vlv
70°C 24 DMSO-de CDCls IH NMR
Ac Pr
13C NMR 246 OH Ac DS
1 IPAC DS 80 °©
C 2 IPAC IPAC
0.1 1.6 DS
1 Cd CdAc DS
IPAc / eq./AGU  DSotal DScs-oH DSc2-ica-oH ! %
Cd (0) 0.00 n.d.* n.d.*
CdAc (0.1) 0.1 0.09 0.09 n.d.* 94
CdAc (0.2) 0.25 0.23 0.23 n.d.* 93
CdAc (0.4) 0.5 0.45 0.39 0.06 90
CdAc (0.8) 1.0 0.75 0.41 0.34 75
CdAc (1.0) 15 1.06 0.56 0.50 71
CdAc (1.3) 2.0 1.34 0.60 0.74 67
CdAc (1.5) 3.0 1.58 0.43 1.15 53
*n.d.: Not detected.
DS
20cc
25°C
AIKI 65-80°C ®1.0mm
LD 4 10 cm
@llcm Ve 5.0 m/min
Vi 25 m/min DR=Vi/Ve 5
60 °C
0.1-1.0
X 2
OH DSc2-0H 3 3-5
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DS
DS
EmimOAc
DS
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