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ABSTRACT

Nowadays, majority packaging product made from petroleum-based plastic to
cause increase amount of waste plastic, causing problems of disposal and effect to
environment. Moreover, almost all plastics today are made from crude oil and natural
gas, which are becoming rare and more expensive. Degradable polymer, therefore is
a wise alternative to get interested especially poly(butylene succinate) (PBS) because
it is perfect process ability nearly general plastic and good mechanical performance
(flexible) and good thermal stability. Nevertheless PBS is high cost and becomes
turbidity when it is processed by film casting technique. In order to improve
properties, the aim of this research is to study compatibility, thermal and mechanical
properties of PBS/cellulose acetate butyrate (CAB) both solution and melt blends of
various compositions without and with polyester adipate or Paraplex G40 as a
polymeric plasticizer.

Binary and ternary blends of PBS, CAB and Paraplex G40 were prepared by
solution blend using chloroform as solvent. The compatibility and mechanical
properties of the PBS/CAB blends of various compositions (100/0, 90/10, 80/20,
70/30, 60/40, 50/50, 40/60, 30/70, 20/80, 10/90 and 0/100 wt %) both without and
with 10, 20, 30% by weight plasticizer were investigated by tensile mechanical

testing, differential scanning calorimetry (DSC), scanning electron microscopy (SEM)



and UV-Vis spectrometry. The results indicate that PBS and CAB are compatible
when using PBS < 50 which notice by single glass transition temperature (Tgy), no
phase separation from SEM images. Addition of 10% by weight of Paraplex G40 to
the PBS/CAB blends showed uniform disperse phase in PBS/CAB matrix of three
components blends.

The PBS has been melt blended with CAB and Paraplex G40 using an internal
mixer and then films prepared by compression molding. The thermal and mechanical
properties of the PBS/CAB blends of various compositions (100/0, 70/30, 50/50,
30/70 and 0/100 wt %) both without and with 10% by weight of Paraplex G40 were
investigated by DSC, SEM, tensile testing and UV-Vis. The results indicate that PBS
and CAB are compatible all of blend composition which notice by single T, no phase
separation from SEM images. Addition of Paraplex G40 to the PBS/CAB blends
decreased the T4 of three-components blends. From tensile testing, the elongation at
break of polymer blends increase with the increase weight% of PBS and incorporation
of Paraplex G40 increase the film flexibility and elongation at break which the most
flexible composition blends is PBS/CAB/Paraplex G40 = 70/30/10. Moreover, CAB
and Paraplex G40 can increase the transparency of polymer blends. Finally, the
ultimate aerobic biodegradation of cellulose, PBS, CAB, and PBS/CAB/Paraplex G40
(70/30/10) according to 1SO14855-1: 2004 were investigated and the degree of
biodegradation in a controlled compost determined for 90 days were 91.46%, 79.67%,
1.92% and 16.40%, respectively. CAB could not be degraded in the compost
conditions within 90 days and it affected the biodegradability of PBS/CAB/Paraplex
G40 ternary blends. The results shows the development which are compatible,
improve mechanical properties, stable morphology and biodegradable when the PBS
content is > 70%, CAB < 30% and plasticizer (Paraplex G40) < 10%.
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