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Abstract

This research focuses on a series of degradable crosslinked polyester and copolyester
synthesized from polycondensation between 1,3-propanediol and various diacids such
as succinic acid, slutamic acid and sebacic acid. These monomers became recently
interested because of the potential production from renewable resources. The
crosslinking agent such as citric acid was employed in curing process in order to
improve mechanical properties and molecular weight of the final polyester. The
studied factors include the synthesis time, type of monomers and polymerization
temperature. Chemical properties of the polymer were then analyzed by Fourier
Transfrom Infrared Spectrophotometer (FT-IR), Proton Nuclear Magnetic Resonance
Spectroscopy (NMR) and Gel Permeation Chromatography (GPC). Mechanical and
thermal properties of the polymers were tested by tensile testing and differential
scanning calorimetry (DSC), respectively. Biodegradability of the polymer was studied
by hydrolysis. The results show that almost all synthetic polymers are rubber-like
when prepolymer synthesis time was 18 hours. The obtained prepolymer is more
viscous than that obtained from 12 hour of synthesis time. The results from tensile
testing show that the crosslinked copolymers from 1,3-propanediol-succinic acid with
1,3-propanediol-glutamic acid (PSu-PGlu) have higher vyield strength and higher
percentage of elongation than copolymers from 1,3-propanediol-succinic acid with 1,3-
propanediol-Sebacic acid (PSu-PSeb). PSu-PGlu is additionally more flexible and more
resistant to applied force, which is in accordance with the result from DSC. The glass
transition temperature of the PSu-PGlu polymer is in the range of -9.57 to 2.04 °C and
the glass transition temperature of PSu-PSeb polymer is in the range of -26.35 to -
17.15 °C which give the conclusion that the molecular weight increase with increasing

synthesis temperature.
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