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Thermal Property Enhancement of Biopolyesters
by Controlling Molecular Structure and Processing Conditions
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In order to enhance thermal properties of biomass plastics, i.e., plastics made from plant biomasses, modification
of backbone structure and processing conditions have been attempted. As the modification of backbone structure,
utilization of cinnamic acid derivatives in the polyester was found effective to enhance the glass transition and
degradation temperatures. In particular, utilization of ferulic acid led to express liquid crystalline nature. As the
modification of processing conditions, utilization of polysaccharide derivatives as the nucleating agent of poly(lactide)
stereocomplex was attempted. As the result, enhanced stereocomplex formation without homocrystal formation after the
isothermal crystallization below the melting point of homocrystal was attained.
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Fig.1 Synthesis scheme of poly(ferulic acid-co-glycolic acid)
(PFG).®
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Fig.2 Relation between molar feed ratio and monomeric content
of ferulic acid (FA) in PFG. Plot at 100% on both axes
corresponds to poly(ferulic acid) (PFA).® FA content was
estimated by "H NMR (spectra not shown).
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Fig.3 Thermogravimetric (TG) profiles of PFA and PFG under

nitrogen atmosphere. PFG-x denotes PFG with x mol% of FA feed
ratio. ¥
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Fig.4 Differential scanning calorimetry (DSC) heating profiles
of PFA and PFGs. Profiles were taken under nitrogen
atmosphere.?
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Fig.5 Polarized optical microscopic images of PFG-35 under
heating run. ®
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Fig.6 Synthesis scheme of poly(caffeic acid) (PCA).*
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Fig.7 Synthesis conditions of PCA.*

Fig.8 Polarized optical micrographs of PCAs. Bars: 100 um. ¥
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Fig.9 Temperature dependence of storage (E£’) and loss (E”)
moduli and loss tangent (tand) in PCA5 obtained by dynamic
mechanical analysis measurement. ¥
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Fig.14 DSC heating thermograms of ‘Solution blend’ scPLA

with or without XyIPr. Except ‘As-prepared’ samples, heating run
was performed after the isothermal crystallization at the
temperatures displayed nearby each thermograms. Temperatures
displayed below each endothermic peak show Tm. !>
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Fig.15 DSC heating thermograms of ‘Melt-quenched blend’
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