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This research is aimed to chemically recycle poly(lactic acid) (Naturework PLA
4042D) via glycolysis reaction, in the presence of ethylene glycol (EG). Effects of glycolysis
condliions on the chemical structures, molecular weight and thermal properties of the
glycolysed-PLA product (GiyPLA) are investigated by HNMR, GPC, TGA and DSC. The
results indlicate that glycolysed products with lower molecular weight are likely produced at
higher temperature, higher EG:PLA ratio and longer glycolysis time. Under similar glycolysis
conditions, increasing amount of starting material leads to higher molecular weight procluct.
The utilization of water as a precipitating medium to recover the glycolysed proaucts
provides GiyPLA with lower molecular weight. All glycolysed products show lower Tel.Tmand
thermal stability than the commercial PLA

Potential use of the glycolysed product in a preparation of high molecular weight
polyester is assessed by chain-linking reaction using 4,4-methylene diphenyl diisocyanate
(MDI). Chain-linking reactions are carried out at OHNCO molar ratios of 1292 to 1584
reaction time of 10 to 60 minutes at various temperatures; 175 °c to 210 °c. GPC resuts
show that the number average molecular weight of the linked products are approximately
3% to 88% higher than that of the Starting glycolysed product. The optimum linking
condliions rely on molecular weight of the starting glycolysed product. It can be concluded
from DSC and TGA results of the linked-glycolyse products that an incorporation of urethane
bond does not impose poorer physical properties to the linked-glycolyse products.
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