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Abstract

In the research of biodegradable polymers, it is essential to investigate the relation between
biodegradability and molecular structure such as chemical constitution, hydrophilicity, molecular weight,
crystallinity, chain orientation, and so on. It is also expected that hydrophilicity of polymer can affect
biodegradability because biodegradation occurs with the help of enzymes and microorganisms, This study
is to investigate the effect of hydrophilicity on biodegradability of polyesters. Hydrophilicity was varied by
adding 5~30 mol% of amide groups, since amide groups are hydrophilic and used for improving thermal
and mechanical properties, Surface energies and nitrogen contents by ESCA were measured to determine
their hydrophilicity. The biodegradation was examined in activated sludge, enzyme and natural soil by
CO: evolution, TOC, weight loss, and observation through microscopy.

The results showed that hydrophilicity of polyesteramide films increased with the addition of amide,
PBAD series of shorter methylene units showed maximum hydrophilicity at 15~20 mol% of amide
contents, but PBSE exhibited maximum values at 5~15 mol% of amide contents. The bhiodegradability
increased as the hydrophilicity on surface increased. The biodegradation rate of PBAD series was higher
than that of PBSE series. Therefore, it can be concluded that the addition of appropriate contents of
hydrophile enhanced the biodegradability of aliphatic polyesters as well as their physical properties. Also,
the experimental results revealed the relation between hydrophilicity and biodegradability of
polyesteramides.

Key words: biodegradability, hydrophilicity, polyesteramides, aliphatic polyester, amide group;
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Table 1. Amide contents of Specimen

specimen PBAD PBAD5 PBADI10 PBADI5 PBAD20 PBAD30
amide contents(mol%) 0 5 10 15 20 30

specimen PBSE PBSES PBSE10 PBSE15 PBSE20 PBSE30
amide contents(mol%;) 0 5 10 15 20 30
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Fig. 1, Surface energies of PBAD, PBSE series containing various degrees of amide groups.
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Table 2, C, O, N contents in PBAD series by ESCA

PBAD | PBAD5 | PBAD10 | PBAD15 | PBAD20 | PBAD30
C| 6432 66.39 72.45 69.64 69.90 77.47
N 0 0 325 3.09 1.49 2.29
O 234 26.99 21,58 24.45 25.34 16.89
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Table 3. Moisture absorbency and water absorbency of PBAD series
PBAD PBAD5 PBADI10 PBAD15 PBAD20 PBAD30
moisture absorbency(%) 0.108 0415 0.508 1.332 0.962 1.206
water absorbency (%) 0.384 1.028 1.065 2516 2.091 3.632
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Fig, 3. Biodegradabilities of PBAD and PBSEseries determined from the amount of carbon dioxide evolved by

the activated sludge test.(at 37°C, pH 7.00)
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PBAD PBADI0

PBADI5 PBAD20 ‘ PBAD30
Fig. 5, Microphotographs of decomposed PBAD series films in activated sludge test.( x 100)
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