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Recyclable Biomass-based Material Polytetramethyglycolide (PTMG): Synthesis and Properties
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Haruo Nishida, Yoshito Andou, Koutarou Watanabe, Yoshihito Shirai, (Kyushu Institute of Technology)

Poly(r-lactic acid)(PLLA) has been attracting much attention as a biomass-based and recyclable polymeric
material. However, PLA has some problems in its properties, such as low glass-transition temperature and
racemization during the thermal depolymerization. In order to solve these problems, a new biomass-based
and recyclable material: polytetramethylglycolide (PTMG) was synthesized from biomass-originated
D,L-lactic acid. Physical properties and recyclability of PTMG were investigated in comparison with PLLA.
As results, PTMG showed higher 7, and Ty, values, crystallizability, water-proofing property, and
recyclability than PLLA. Moreover, biomass-based poly(methyl methacrylate) was derived from PTMG.
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Scheme 1. Biomass-origin, recyclable, and high performance plastic: PTMG.
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Scheme 2. Outline of PTMG recycling system
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Fig. 1. TG/DTA profiles of PLLA and PTMG
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Fig. 2. Hoffman-Weeks plot of PTMG
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Fig. 3. Time dependent-molecular weight changes of PLLA
and PTMG by steam- degradation at 120°C
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Fig. 4. Plots of activation energy (Ea) vs. residual weight
(W) of PTMG and PTMG-CaO samples.
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