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Poly(glycolic acid) (PGA) is a biodegradable aliphatic polyester, which has excellent mechanical and
gas barrier properties. In this study, structure-property relations and hydrolysis characteristics of the
PGA fibers prepared by direct spin-drawing process and high-speed melt spinning process were
investigated with the aim of developing high-strength PGA fibers and revealing the mechanism of
hydrolytic degradation. Improvement of the mechanical properties of PGA fibers was attempted
through the reduction of Deborah number for the stretching of a polymer melt in the melt spinning
process with the intention of suppressing the entanglement density reduction and the formation of a
homogeneous state of molecular entanglement. Installation of a heating chamber in the vicinity of the
spinning head and the adoption of low spinning speed to reduce the Deborah number in the spin-line
led to the preparation of as-spun fibers of high-toughness. Applying the additional in-line drawing
process, preparation of the drawn fibers of high-strength and high-toughness was accomplished. It was
also revealed that the PGA fibers with highly oriented crystalline structure and low amorphous
orientation were produced through the stress-induced crystallization in the high-speed melt spinning
process. Such structural characteristics led to the formation of fibers with low thermal shrinkage and
low tensile modulus. Through the measurement of the retentions of molecular weight and mechanical
properties with the degradation time, it was found that the hydrolysis of PGA fibers was dominated by
the amount of carboxylic acid generated by the degradation of glycolide (GL), while the amount of GL
generated during the melt processing was found to vary depending on the amount and type of catalyst
for polymerization. A new kinetic model for the hydrolysis of PGA was proposed assuming that the
degradation of PGA is governed by the total amount of carboxylic acid in the system as well as the
degradation rate of GL, which varies depending on the type and amount of catalyst. This result proved
that there is an indirect effect of the conditions of polymerizing catalyst on the rate of hydrolysis of
PGA fibers. It was also found that the hydrolytic degradation rate of PGA fibers is affected by the
processing conditions for the formation of fibers, indicating that the hydrolysis behavior significantly
depends on the higher-order structure of PGA fibers.
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