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 ĚŅĬĺŇěńĵĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅĶŃĭĭĔŅĶĪŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ
ŐĸŃıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ(PBS/PLA) őħĵĴňıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨŏĮƦĬŏĴĪĶŇĔĞƢľĸńĔȮįƞŅĬĔĶŃĭĺĬĔŅĶįĽĴ
ħƟĺĵŏėĶŊŗŀĚįĽĴĳŅĵŒĬŐĭĭĮƕħȮľĶŊŀŏėĶŊŗŀĚŀńħĶňħĝĬŇħĽĔĶŌėŌƞȮŐĸƟĺĻŉĔļŅŀŇĪīŇıĸĕŀĚĝĬŇħȮŐĸŃĮĶŇĴŅĦĕŀĚ
ĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĮĢŇĔŇĶŇĵŅŏėĴňĨƞŀĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮ 
ĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵňȮŐĸŃĮĶŇĴŅĦŏěĸĪňŗŏĔŇħĕŉŘĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮĞŉŗĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĮĢŇĔŇĶŇĵŅŏėĴň
ĪňŗŒĝƟŒĬĚŅĬĺŇěńĵĬňŘȮœħƟŐĔƞȮDi(tert-butylperoxyisopropyl) benzene (Perkadox 14-40B-PD), Joncryl®  
ADR-4368 ŐĸŃȮTitanium (IV) butoxide (TBT)ȮěŅĔĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅıĭĺƞŅĔŅĶŏĨŇĴȮPerkadoxȮ
ľĶŊŀ JoncrylȮĝƞĺĵĪŜŅŒľƟŀĬŋĳŅėĕŀĚȮPLA ĴňĕĬŅħŏĸŖĔĸĚȮĴňĔŅĶĔĶŃěŅĵĨńĺĽĴŗŜŅŏĽĴŀȮŒĬŏĴĪĶŇĔĞƢĕŀĚȮPBS 
ŐĸŃĴňĔŅĶĵŉħŏĔŅŃĪňŗįŇĺĶŀĵĨƞŀĶŃľĺƞŅĚŏĲĽĪňŗħňĕŉŘĬŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĭĸĬħƢŐĭĭ 
œĴƞĴňĮĢŇĔŇĶŇĵŅŏėĴňȮĽƞĚįĸŒľƟıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLAȮĴňĽĴĭńĨŇėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶħŉĚĵŊħȮŐĸŃ 
ėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĪňŗħňĕŉŘĬȮĴňŀŋĦľĳŌĴŇĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬĽŌĚĕŉŘĬȮŏĴŊŗŀıŇěŅĶĦŅĮĶŇĴŅĦ
ŏěĸĪňŗŏĔŇħĕŉŘĬŏĪƞŅĔńĬĪňŗȮ8% ıĭĺƞŅěŃĨƟŀĚŒĝƟȮPerkadox ĮĶŇĴŅĦ 0.0075 phr ĞŉŗĚĬƟŀĵĔĺƞŅȮJoncryl ĪňŗŒĝƟ
ĮĶŇĴŅĦȮ1.0 phr ŐĽħĚŒľƟŏľŖĬĺƞŅȮPerkadox ĴňėĺŅĴĺƞŀĚœĺŒĬĔŅĶŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭȮPBS/PLA ĪňŗĴň PBS 
ŏĮƦĬŏĲĽľĸńĔȮĴŅĔĔĺƞŅȮJoncryl ŐĸŃŏĴŊŗŀĬŜŅŏěĸĪňŗœħƟĴŅĪŜŅĔŅĶĪħĽŀĭȮFTIR ŐĸŃȮ1H-NMR ıĭĺƞŅĴňȮ 
graft-copolymer ĶŃľĺƞŅĚȮPBS ŐĸŃȮPLA ŏĔŇħĕŉŘĬěĶŇĚȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭŀŇĪīŇıĸĕŀĚĔŅĶŏĨŇĴȮPerkadox 
ľĶŊŀȮJoncryl ŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBS ĪňŗĴňȮPBS ŏĮƦĬŏĲĽľĸńĔĔńĭȮPLA ŏĮƦĬŏĲĽľĸńĔȮıĭĺƞŅ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňȮPLA ŏĮƦĬŏĲĽľĸńĔȮěŃĴňĔŅĶĵŉħŏĔŅŃĪňŗįŇĺĶŀĵĨƞŀĶŃľĺƞŅĚŏĲĽĪňŗħňĔĺƞŅ ŒĬĕĦŃĪňŗ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮTBT ıĭĺƞŅœĴƞĽƞĚįĸŒľƟĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅ ŐĸŃĽĴĭńĨŇŏĝŇĚĔĸ
ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŏĴŊŗŀĪħĽŀĭĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢŐĭĭœĴƞ
ĴňĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃĶňŐŀėĪňĲŏĭĸĬħƢĕŀĚȮPBS/PLA ĪňŗĴňȮPBS ŏĮƦĬŏĲĽľĸńĔȮħƟĺĵŏĪėĬŇėȮDSCȮıĭĺƞŅ
ŀŋĦľĳŌĴŇȮTgȮŐĸŃȮTmȮĕŀĚȮPLA ŐĸŃȮPBSȮŒĬıŀĸŇŏĴŀĶƢĭĸĬħƢœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĨƞěŅĔĔŅĶĪħĽŀĭ
ĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬħƟĺĵŏĪėĬŇėȮTGA ıĭĺƞŅĔŅĶŏĨŇĴȮPerkadox ľĶŊŀȮJoncryl ĽƞĚįĸŒľƟ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLAȮĴňŀŋĦľĳŌĴŇĪňŗŏĶŇŗĴŏĔŇħĔŅĶĽĸŅĵĨńĺĽŌĚĕŉŘĬŏĸŖĔĬƟŀĵȮĬŀĔěŅĔĬňŘŏĴŊŗŀĪħĽŀĭ 
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The objective of this work was to study the blends of poly(butylene succinate)/ 

poly(lactic acid) (PBS/PLA) systems, using poly(butylene succinate) as a matrix by  
one-step blend process in an internal mixer or a twin screw extruder. The effects of types 
and contents of reactive compounds in PBS/PLA blends were also investigated.  
The morphology, mechanical, thermal and rheological properties of the blends were 
studied. Reactive compounds, Di(tert-butylperoxy isopropyl) benzene (Perkadox 14-40B-PD), 
Joncryl® ADR-4368 andȮTitanium(IV) butoxide (TBT) were selected for comparison.  
By observing morphology of the blends, it was found that using the PerkadoxȮor Joncryl 
resulted in fine and more uniform PLA particles dispersed in PBS matrix and showed a better 
interfacial adhesion than the non-reactive blends. The better morphology of the  
reactive blends provided the higher tensile and impact properties and thermal degradation 
temperature than the non-reactive blends. For the constant gel content of 8%, Perkadox of 
0.0075 phr was required, where the amount of Joncryl was 1.0 phr, it could be postulated 
that Perkadox was more reactive with PBS/PLA than Joncryl. The gel fractions were 
characterized by FTIR and 1H-NMR and it revealed the formation of graft-copolymer of PBS 
and PLA. When compared the systems consisting of Perkadox with Joncryl, the blends using 
PLA as a matrix showed a better interfacial adhesion than the blends using PBS as a matrix. 
In the case of TBT system, the morphology and mechanical properties were unaffected. 
Thermal properties of blends were characterized by DSC, it was found that the Tg and Tm ofȮ
PLA andȮPBS remained almost unchanged. The addition of Perkadox or Joncryl to PBS/PLA 
blends is likely to improve the thermal degradation temperature compared with  
non-reactive blends. Rheological properties were studied byȮDMA, it was found that  
the non-reactive blendsȮshowed higher EŲ*ȮEŵȮand *́ thanȮneat PBS andȮneat PLA. This 
could be due to theȮblendsȮprovided the higher elasticity.ȮThe addition ofȮPerkadox orȮ
Joncryl, showedȮhigherȮcomplex viscosity. This may be cause the increased molecular weight 
of blends. 
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ĭĪĪňŗȮ1 
ĭĪĬŜŅ 

 
1.1 ėĺŅĴŏĮƦĬĴŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚŏĶŊŗŀĚ  
 ĮƤěěŋĭńĬĴňĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴĪňŗĪĺňėĺŅĴĶŋĬŐĶĚĴŅĔĕŉŘĬĪŋĔĕĦŃȮőħĵŏĜıŅŃĮƤĠľŅĪňŗĴŅěŅĔ 
ĕĵŃıĸŅĽĨŇĔĴňĮĶŇĴŅĦĔŅĶŒĝƟĚŅĬĽŌĚĕŉŘĬĨŅĴĮĶŇĴŅĦĔŅĶŏıŇŗĴĕŉŘĬĕŀĚĮĶŃĝŅĔĶȮĞŉŗĚįĸŇĨĳńĦĤƢıĸŅĽĨŇĔ 
őħĵĽƞĺĬŒľĠƞĴňĽŅĶĨńŘĚĨƟĬĴŅěŅĔŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňĪňŗœĴƞĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮħńĚĬńŘĬ 
ěŉĚĪŜŅŒľƟŏĔŇħĕĵŃĪňŗĴŅěŅĔıĸŅĽĨŇĔĴŅĔĕŉŘĬȮĞŉŗĚŐĬĺĪŅĚľĬŉŗĚŒĬĔŅĶŐĔƟĮƤĠľŅħńĚĔĸƞŅĺȮėŊŀȮĔŅĶŒĝƟĺńĽħŋ 
ĪňŗĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮŏĝƞĬȮıŀĸŇŏĴŀĶƢŒĬĔĸŋƞĴıŀĸŇŏŀĽŏĪŀĶƢȮĞŉŗĚœħƟŐĔƞȮıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ
&PLA), ıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ&PBS), ıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏĮĨőėŏĪŀŏĶıĪŅŏĸĨȮ&PBAT),  
ıŀĸŇėŅĶƢőĮĶŐĸėőĪĬȮ&PCL) Y/, 0[ȮőħĵŒĬĭĶĶħŅıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮ 
ıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ&Polybutylene succinate, PBS) ŏĮƦĬıŀĸŇŏĴŀĶƢĝĬŇħľĬŉŗĚĪňŗĬƞŅĽĬŒěȮŏĬŊŗŀĚěŅĔ
ŏĮƦĬıŀĸŇŏŀĽŏĪŀĶƢĽńĚŏėĶŅŃľƢĪňŗĴňőėĶĚĽĶƟŅĚŏĮƦĬőĞƞĨĶĚȮŏĨĶňĵĴœħƟěŅĔĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬĕŀĚ 
ĔĶħĞńėĞŇĬŇėȮŐĸŃ/*2+ĭŇĺŏĪĬœħŀŀĸȮőħĵĴŀĬŀŏĴŀĶƢĪńŘĚĽŀĚĽŅĴŅĶĩŏĨĶňĵĴœħƟěŅĔĪńŘĚ 
įĸŇĨĳńĦĤƢĮƕőĨĶŏėĴňȮŐĸŃĺńĨĩŋħŇĭĪňŗĽŅĴŅĶĩĮĸŌĔĪħŐĪĬŒľĴƞœħƟȮ&renewable materials) ĞŉŗĚŒĬĮƤěěŋĭńĬ
ŏĶňĵĔĺƞŅȮBio-PBS ĬŀĔěŅĔĬňŘŐĸƟĺȮPBS ĵńĚĽŅĴŅĶĩĵƞŀĵĽĸŅĵĪŅĚĝňĺĳŅıœħƟŀĵƞŅĚĽĴĭŌĶĦƢȮěŉĚĬńĭŏĮƦĬ 
ŀňĔľĬŉŗĚĪŅĚŏĸŊŀĔŒĬĔŅĶŐĔƟĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴěŅĔĕĵŃıĸŅĽĨŇĔĪňŗœĴƞĽŅĴŅĶĩĵƞŀĵĽĸŅĵĪŅĚĝňĺĳŅıœħƟȮ
őħĵıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨĴňėĺŅĴŐĕŖĚŐĶĚŏĝŇĚĔĸŒĔĸƟŏėňĵĚĔńĭıŀĸŇŏŀĪŇĸňĬȮŐĸŃĴňŏĽĩňĵĶĳŅı 
ĪŅĚėĺŅĴĶƟŀĬĪňŗħňȮŀĵƞŅĚœĶĔŖĨŅĴıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨĬńŘĬĵńĚėĚĴňėĺŅĴŐĕŖĚŐĶĚĕĦŃľĸŀĴėƞŀĬĕƟŅĚĨŗŜŅȮ 
ŏĴŊŗŀŏĪňĵĭĔńĭıĸŅĽĨŇĔĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬȮĴňŀŅĵŋĔŅĶŏĔŖĭĬƟŀĵȮŐĸŃĕŉŘĬĶŌĮőħĵĺŇīňĔŅĶŏĮƙŅĲƕĸƢĴœħƟĵŅĔȮY1[Ȯ
ħńĚĬńŘĬěŉĚĴňėĺŅĴěŜŅŏĮƦĬĪňŗěŃĨƟŀĚĮĶńĭĮĶŋĚėĺŅĴŐĕŖĚŐĶĚĕĦŃľĸŀĴȮőħĵĔŅĶįĽĴĔńĭıŀĸŇŏĴŀĶƢĝĬŇħŀŊŗĬ 
ĪňŗĴňėĺŅĴŐĕŖĚŐĶĚĕĦŃľĸŀĴĽŌĚĔĺƞŅȮŐĸŃĴňĶŅėŅĩŌĔĔĺƞŅıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮĬńŗĬėŊŀıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ
ĞŉŗĚŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĽŅĴŅĶĩĕŉŘĬĶŌĮœħƟľĸŅĔľĸŅĵȮŐĸŃĵńĚĴňěŜŅľĬƞŅĵĪńŗĺœĮŀĵŌƞľĸŅĵŏĔĶħȮY2, 3[Ȯ 
őħĵĔŅĶĪŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĬńŘĬŏĮƦĬĺŇīňĪňŗœħƟĶńĭėĺŅĴĬŇĵĴŏĬŊŗŀĚěŅĔĪŜŅœħƟĚƞŅĵȮŐĸŃœħƟĽĴĭńĨŇĪňŗħňĕŀĚ 
ıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħŏĽĶŇĴĔńĬȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴıŀĸŇŏĴŀĶƢĪňŗŒĝƟĨƟŀĚĴňėĺŅĴŏĕƟŅĔńĬœħƟȮĞŉŗĚěŅĔĚŅĬĺŇěńĵĕŀĚȮ
T. Yokohara ŐĸŃȮėĦŃȮY4[ȮœħƟĻŉĔļŅőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBS ıĭĺƞŅȮ
PLA ŐĸŃȮPBS œĴƞĽŅĴŅĶĩįĽĴŏĕƟŅĔńĬœħƟŒĬĽĳŅĺŃĔŅĶľĸŀĴŏľĸĺěŉĚĪŜŅŒľƟŏĔŇħĔŅĶŐĵĔŏĲĽĔńĬȮŐĸŃ
ĽƞĚįĸŒľƟĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗœĴƞħňȮŐĸŃěŅĔĚŅĬĺŇěńĵĕŀĚȮA. Bhatia ŐĸŃȮėĦŃȮY2[ȮœħƟĻŉĔļŅėĺŅĴŏĕƟŅĔńĬœħƟ
ĕŀĚȮPLA ŐĸŃȮPBS ıĭĺƞŅěŅĔįĸĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃĽńĦģŅĬĺŇĪĵŅŐĽħĚŒľƟŏľŖĬĺƞŅ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPLA ŐĸŃȮPBS œĴƞĽŅĴŅĶĩįĽĴŏĕƟŅĔńĬœħƟŒĬĪŋĔĽńħĽƞĺĬĔŅĶįĽĴȮĽƞĚįĸŒľƟŏĔŇħ 
ĔŅĶŐĵĔŏĲĽĔńĬȮŐĸŃĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗœĴƞħňȮőħĵěŃŏľŖĬĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮPLA œĴƞŏĔŇĬȮ0. 
ŏĮŀĶƢŏĞĬĨƢőħĵĬŘŜŅľĬńĔ ěŃĴňėƞŅȮtensile strength ŐĸŃȮmodulus ŏĮƦĬœĮĨŅĴĔġĔŅĶįĽĴȮĞŉŗĚŀŅěŏĮƦĬ
įĸěŅĔĔŅĶįĽĴŏĕƟŅĔńĬœħƟĭŅĚĽƞĺĬȮőħĵŒĬĚŅĬĺŇěńĵĬňŘȮĽĬŒěĻŉĔļŅĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS ĔńĭȮ
PLA ĞŉŗĚěŃŏľŖĬœħƟĺƞŅĩŉĚŐĴƟȮPBS ŐĸŃȮPLA ěŃŏĮƦĬıŀĸŇŏĴŀĶƢěŜŅıĺĔŏŀĽŏĪŀĶƢŏľĴŊŀĬĔńĬȮ 
ŐĨƞıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĽŅĴŅĶĩįĽĴŏĕƟŅĔńĬœħƟŐėƞŒĬĭŅĚĽńħĽƞĺĬŏĪƞŅĬńŘĬȮĪňŗěŃĽƞĚįĸŒľƟĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗħňȮ 
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őħĵėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĽƞĚįĸőħĵĨĶĚĨƞŀĽĴĭńĨŇŏĝŇĚĔĸȮĞŉŗĚĔŅĶŏĨŇĴĽŅĶĝƞĺĵĮĶŃĽŅĬȮ
&compatibilizer) ĸĚœĮȮěŃĝƞĺĵŏıŇŗĴĔŅĶĵŉħŏĔŅŃĶŃľĺƞŅĚŏĲĽœħƟȮőħĵĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀ 
ĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮ&reactive compounds) ėŊŀĽŅĶĝƞĺĵĮĶŃĽŅĬĪňŗĴňėĺŅĴĺƞŀĚœĺŒĬĔŅĶŏĕƟŅĪŜŅ
ĮĢŇĔŇĶŇĵŅŏėĴňĔńĭıŀĸŇŏĴŀĶƢȮħńĚĬńŘĬĔŅĶŒĝƟĽŅĶŏľĸƞŅĬňŘěŉĚĝƞĺĵŏıŇŗĴĔŅĶĵŉħŏĔŅŃĶŃľĺƞŅĚŏĲĽœħƟȮőħĵŒĝƟŒĬ
ĮĶŇĴŅĦĪňŗĬƟŀĵŏıŊŗŀŏĮƦĬĔŅĶĸħĨƟĬĪŋĬȮŐĸŃĸħėĺŅĴŏĮƦĬıŇļěŅĔĽŅĶŏėĴňħƟĺĵȮ 
 ĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňĪňŗĴňĔŅĶĬŜŅĴŅŒĝƟŒĬĔŅĶŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟ
ĶŃľĺƞŅĚıŀĸŇŏŀĽŏĪŀĶƢȮėŊŀȮGlycidyl methacrylate (PLA/PBAT Y5[', ĽŅĶěŜŅıĺĔȮIsocyanate 
(PLA/PCL Y6[ȮŐĸŃȮPLA/PBSȮY7[', ĽŅĶěŜŅıĺĔȮPeroxide &PLA/PBAT [10],ȮPLLA/PBS [11], ŐĸŃȮ
PHBV/PBS Y/0[', ĽŅĶěŜŅıĺĔȮchain extender (PLA/PA6 [13] ŐĸŃ PLA/PBAT [14]) ŐĸŃȮ
Transesterification catalyst (PBS/PTES [15] ŐĸŃ PLA/PBAT [16]) 
  ĔŅĶŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶįĽĴĔńĭıŀĸŇŏĴŀĶƢ 
ĨńĺŒħĨńĺľĬŉŗĚĔƞŀĬȮŐĸƟĺěŉĚĬŜŅĴŅįĽĴĔńĭıŀĸŇŏĴŀĶƢŀňĔĨńĺľĬŉŗĚȮ(ľĸŅĵĕńŘĬĨŀĬ) ľĶŊŀįĽĴĔńĭıŀĸŇŏĴŀĶƢ 
ĪńŘĚĽŀĚĝĬŇħŒĬĕĦŃĪŜŅĔŅĶįĽĴȮ(ĕńŘĬĨŀĬŏħňĵĺ) ĽŜŅľĶńĭĺŇīňĔŅĶŐĶĔĬńŘĬĴňĕƟŀħňȮėŊŀȮĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺ
ĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňĽŅĴŅĶĩŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭıŀĸŇŏĴŀĶƢœħƟŏĜıŅŃŏěŅŃěĚȮĪŜŅŒľƟŏĔŇħ 
ĔŅĶŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚȮľĶŊŀĴňėĺŅĴľĬŊħŒĔĸƟŏėňĵĚĔńĭıŀĸŇŏĴŀĶƢŀňĔĝĬŇħĪňŗěŃĬŜŅœĮįĽĴȮőħĵ 
ľĴŌƞĲƤĚĔƢĝńĬĕŀĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňĪňŗŏľĸŊŀěŃĪŜŅĮĢŇĔŇĶŇĵŅĔńĭıŀĸŇŏĴŀĶƢŀňĔĨńĺ
ĝƞĺĵŒľƟĴňŐĶĚĵŉħŏĔŅŃĶŃľĺƞŅĚŏĲĽĪňŗħňȮŐĨƞĺŇīňĬňŘĴňľĸŅĵĕńŘĬĨŀĬȮĞŉŗĚĴňėĺŅĴĵŋƞĚĵŅĔŒĬĔĶŃĭĺĬĔŅĶĔŅĶįĸŇĨȮ
ěŉĚĬŜŅĴŅĽŌƞĔŅĶįĽĴŐĭĭĕńŘĬĨŀĬŏħňĵĺȮľĶŊŀĔŅĶįĽĴŐĭĭĶňŐŀėĪňĲȮőħĵĺŇīňĔŅĶĬňŘěŃŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗ
ĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňĸĚŒĬıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħŒĬĕĦŃĪŜŅĔŅĶįĽĴȮĞŉŗĚŏĮƦĬĔŅĶĸħĕńŘĬĨŀĬȮ
ŐĸŃĪŜŅŒľƟĴňėĺŅĴĽŃħĺĔŒĬĔŅĶĪŜŅĚŅĬȮ 

ĚŅĬĺŇěńĵěŉĚĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅĶŃĭĭıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗŒĝƟıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨįĽĴ
ĶƞĺĴĔńĭıŀĸŇŐĸėĨŇĔŐŀĞŇħȮĴňĶŃĭĭĔŅĶįĽĴŏĮƦĬŐĭĭĶňŐŀėĪňĲȮȮőħĵĴňĔŅĶŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀ 
ĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ0Ȯphr ŐĸŃĻŉĔļŅŀŇĪīŇıĸĕŀĚĔŅĶŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀ 
ĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňĨƞŀĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŐĸŃ 
ĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵňȮŏıŊŗŀŒľƟœħƟıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĽĴĭńĨŇĨŅĴĨƟŀĚĔŅĶ 
 
1.2 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬĺŇěńĵ 
 1.2.1. ĻŉĔļŅĶŃĭĭĔŅĶĪŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮŐĸŃ 
ıŀĸŇŐĸėĨŇĔŐŀĞŇħħƟĺĵĔĶŃĭĺĬĔŅĶĶňŐŀėĨŇĲŏŀĔĞƢĪĶŌĝńĬȮőħĵŒĝƟıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨŏĮƦĬŏĴĨĶŇĔĞƢľĸńĔ 
 1.2.2. ĻŉĔļŅŀŇĪīŇıĸĕŀĚĝĬŇħȮŐĸŃĮĶŇĴŅĦĕŀĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴň
ĪňŗĴňĨƞŀĽĴĭńĨŇħƟŅĬĨƞŅĚȮŕȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪńŘĚĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŐĸŃ 
ĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵň 
 
1.3 ĕŀĭŏĕĨĕŀĚĚŅĬĺŇěńĵ 
 1.3.1 ĻŉĔļŅĶŃĭĭĔŅĶĪŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚȮPBS ŐĸŃȮPLA ŐĭĭœĴƞĴňĮĢŇĔŇĶŇĵŅŏėĴň  
(non-reactive)ȮĪňŗĽńħĽƞĺĬĔŅĶįĽĴȮPBS:PLA ŏĮƦĬȮ85:15, 80:20 ŐĸŃ 75:25ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔ 
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 1.3.2 ĻŉĔļŅŀŇĪīŇıĸĕŀĚĝĬŇħȮŐĸŃĮĶŇĴŅĦĕŀĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħ 
ĮĢŇĔŇĶŇĵŅŏėĴňȮ3 ĝĬŇħȮėŊŀȮDi(tert-butylperoxyisopropyl) benzene (Perkadox 14-40B-PD), 
Joncryl® ADR-4368 ŐĸŃȮTitanium(IV) butoxide (TBT)  
 
1.4 ĕńŘĬĨŀĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 

1.4.1.ĻŉĔļŅŏŀĔĽŅĶŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
 1.4.2 ŀŀĔŐĭĭĺŇīňĔŅĶŐĸŃĺŅĚŐįĬĔŅĶĺŇěńĵ 

1.4.3 ħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
 ĚŅĬĺŇěńĵĬňŘĨƟŀĚĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗŒĝƟıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨįĽĴĶƞĺĴĔńĭ 
ıŀĸŇŐĸėĨŇĔŐŀĞŇħȮŒĬĶŃĭĭĔŅĶįĽĴŐĭĭĶňŐŀėĪňĲȮȮŏıŊŗŀĻŉĔļŅįĸĕŀĚĔŅĶŒĝƟĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺ 
ĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňĨƞŀĽĴĭńĨŇħƟŅĬĨƞŅĚȮŕȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮĪńŘĚĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇŏĝŇĚĔĸȮ
ĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬħńĝĬňĔŅĶœľĸȮĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵňȮŐĸŃőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟȮ
őħĵœħƟŐĭƞĚĔŅĶĪħĸŀĚŀŀĔŏĮƦĬȮ3 ĽƞĺĬȮħńĚĬňŘ 
  
 ĽƞĺĬĪňŗ 1ȮĻŉĔļŅŀńĨĶŅĽƞĺĬĔŅĶįĽĴĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ
ŐĸŃıŀĸŇŐĸėĨŇĔŐŀĞŇħ ŐĭĭœĴƞĴňĮĢŇĔŇĶŇĵŅŏėĴň 
  ĪŜŅĔŅĶŏĭĸĬħƢȮPBSȮŐĸŃ PLA ĪňŗŀńĨĶŅĽƞĺĬ 85:15, 80:20 ŐĸŃ 75:25 ŏĮŀĶƢŏĞŖĬĨƢ 
őħĵĬŘŜŅľĬńĔȮħƟĺĵŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞȮ(Twin-screw extruder)Ȯ 

  ĻŉĔļŅĽĴĭńĨŇŒĬħƟŅĬĨƞŅĚȮŕȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ŐĭĭœĴƞĴňĮĢŇĔŇĶŇĵŅŏėĴňȮ 
&non-reactive blends)ȮœħƟŐĔƞȮĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮħńĝĬňĔŅĶœľĸȮŐĸŃ 
ĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵňȮ 
 
 ĽƞĺĬĪňŗȮ2   ĻŉĔļŅŀŇĪīŇıĸĕŀĚĝĬŇħȮŐĸŃĮĶŇĴŅĦĔŅĶŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħ
ĮġŇĔŇĶŇĵŅŏėĴňĨƞŀĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA  
  1) ıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadoxȮľĶŊŀ Joncryl  
  ĪŜŅĔŅĶŏĭĸĬħƢȮPBS, PLA ŐĸŃȮPerkadox ľĶŊŀȮJoncryl ĪňŗŀńĨĶŅĽƞĺĬĨƞŅĚȮŕȮħƟĺĵ
ŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞȮ(Twin-screw extruder)Ȯ 

  ĻŉĔļŅĽĴĭńĨŇŒĬħƟŅĬĨƞŅĚȮŕȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA œħƟŐĔƞȮĽńĦģŅĬĺŇĪĵŅȮ 
ĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮħńĝĬňĔŅĶœľĸȮŐĸŃĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵňȮ 
  2) ıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮTitanium (IV) butoxide (TBT)  
  ĪŜŅĔŅĶŏĭĸĬħƢȮPBS, PLA ŐĸŃȮTBT ĪňŗŀńĨĶŅĽƞĺĬĨƞŅĚȮŕȮħƟĺĵŏėĶŊŗŀĚįĽĴĳŅĵŒĬ 
ŐĭĭĮƕħȮ(Internal mixer)Ȯ 
   ĻŉĔļŅĽĴĭńĨŇŒĬħƟŅĬĨƞŅĚȮŕȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA œħƟŐĔƞȮĽńĦģŅĬĺŇĪĵŅȮ 
ĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮħńĝĬňĔŅĶœľĸȮŐĸŃĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵň 
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1.4.4 ĺŇŏėĶŅŃľƢįĸĔŅĶĺŇěńĵ 
1.4.5 ĽĶŋĮįĸĔŅĶĺŇěńĵ 
1.4.6 ĶŅĵĚŅĬįĸĚŅĬĺŇěńĵ 

 
1.5 ĮĶŃőĵĝĬƢĪňŗœħƟĶńĭ 
 ĽŅĴŅĶĩŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃ 
ĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĪňŗħňȮĽŅĴŅĶĩĕŉŘĬĶŌĮħƟĺĵĔĶŃĭĺĬĔŅĶĜňħŏĕƟŅŏĭƟŅȮŀńħĕŉŘĬĶŌĮȮŐĸŃŏĮƙŅĲƕĸƢĴœħƟȮ 
ĴňĽĴĭńĨŇĪňŗŏľĴŅŃĽĴŒĬĔŅĶĬŜŅœĮŒĝƟĚŅĬĬŜŅŏĮƦĬįĸŇĨĳńĦĤƢĪŅĚĔŅĶėƟŅĪňŗĴňĶŅėŅĩŌĔĸĚȮĞŉŗĚįĸĔŅĶĺŇěńĵĪňŗœħƟ
ěŅĔĚŅĬĺŇěńĵĬňŘĽŅĴŅĶĩĬŜŅœĮĨƞŀĵŀħėĺŅĴĶŌƟŏıŊŗŀĪŜŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅĺńĽħŋĪňŗĪňŗĴňĽĴĭńĨŇľĸŅĔľĸŅĵȮ
ĬŜŅœĮŒĝƟœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮŐĸŃĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮ 
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ĭĪĪňŗȮ2 

ŏŀĔĽŅĶŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
 
0.1ȮıĸŅĽĨŇĔĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅı 
 ıĸŅĽĨŇĔĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıŏĮƦĬĺńĽħŋĪňŗĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟħƟĺĵĔĶŃĭĺĬĔŅĶ 
ĪŅĚĝňĺĳŅıȮŏĬŊŗŀĚěŅĔĺńĽħŋĬńŘĬŏĮĸňŗĵĬĽĳŅıĔĸŅĵŏĮƦĬĮŋƜĵľĴńĔœħƟŏĴŊŗŀĩŌĔĬŜŅœĮľĴńĔŒĬĽĳŅĺŃĪňŗŏľĴŅŃĽĴȮ
ŐĸŃĔĸńĭĽŌƞīĶĶĴĝŅĨŇœħƟőħĵĔĸŅĵŏĮƦĬėŅĶƢĭŀĬœħŀŀĔœĞħƢȮŐĸŃĬŘŜŅȮĞŉŗĚĺńĨĩŋħŇĭįĸŇĨŏĮƦĬıĸŅĽĨŇĔ 
ĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıĬńŘĬœħƟĴŅěŅĔĪńŘĚĴĺĸĝňĺĳŅıȮ&biomass) ľĶŊŀěŅĔĮƕőĨĶŏėĴňȮĞŉŗĚĔŅĶěŜŅŐĬĔ
ĮĶŃŏĳĪĕŀĚıĸŅĽĨŇĔĝňĺĳŅıĬńŘĬĴňľĸŅĵĸńĔļĦŃŐĨĔĨƞŅĚĔńĬŀŀĔœĮȮħńĚĳŅıĪňŗȮ2.1 
 

2.1.1 ĮĶŃŏĳĪĕŀĚıĸŅĽĨŇĔĝňĺĳŅı [17]ȮŐĭƞĚœħƟŏĮƦĬȮ3ȮĮĶŃŏĳĪȮħńĚĬňŘȮ 
  2.1.1.1 ıĸŅĽĨŇĔĪňŗįĸŇĨěŅĔĺńĨĩŋħŇĭīĶĶĴĝŅĨŇ (Bio-based plastics):ȮŏĮƦĬıĸŅĽĨŇĔ
ĪňŗœħƟĶńĭėĺŅĴĽĬŒěĴŅĔŏĬŊŗŀĚěŅĔįĸŇĨěŅĔıŊĝȮľĶŊŀĺńĨĩŋħŇĭĪňŗĽŅĴŅĶĩĽĶƟŅĚĕŉŘĬŒľĴƞœħƟ őħĵŀŅĻńĵ 
ĔĶŃĭĺĬĔŅĶľĴńĔȮ&fermentation) ŏĝƞĬȮbio-based PE, PP, PET, PA ŐĸŃ PTT 

2.1.1.2 ıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅı (Biodegradable plastics): 
ŏĮƦĬıĸŅĽĨŇĔĪňŗįĸŇĨěŅĔįĸŇĨĳńĦĤƢĮƕőĨĶŏėĴň ĞŉŗĚĵƞŀĵĽĸŅĵœħƟĪŅĚīĶĶĴĝŅĨŇŏĴŊŗŀĩŌĔİƤĚĔĸĭ ŏĝƞĬ PBAT 
ŐĸŃȮPCL 

2.1.1.3 ıĸŅĽĨŇĔĪňŗįĸŇĨěŅĔĺńĨĩŋħŇĭīĶĶĴĝŅĨŇȮŐĸŃĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅı 
ŏĝƞĬȮPLA, PHAȮŐĸŃ PBS 
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ĳŅıĪňŗȮ2./ȮĮĶŃŏĳĪĕŀĚıĸŅĽĨŇĔěŜŅŐĬĔĨŅĴĺńĨĩŋħŇĭȮŐĸŃėĺŅĴĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅı [17] 

 
2.2 ıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨȮ&Poly(butylene succinate), PBS [18]  
 PBS ŏĮƦĬıŀĸŇŏŀĽŏĪŀĶƢĽńĚŏėĶŅŃľƢĪňŗĴňőėĶĚĽĶƟŅĚŏĮƦĬĽŅĵőĞƞĨĶĚĪňŗĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮ 
ĞŉŗĚŏĨĶňĵĴœħƟěŅĔĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬĕŀĚȮĔĶħĞńėĞŇĬŇĔȮŐĸŃȮ1,4-ĭŇĺŏĪĬœħŀŀĸ 
 

 
ĳŅıĪňŗȮ2.0ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮPBS 

 
ĔĶħĞńėĞŇĬŇĔȮŐĸŃȮ1,4-ĭŇĺŏĪĬœħŀŀĸŏĮƦĬĴŀĬŀŏĴŀĶƢĨńŘĚĨƟĬĪňŗŒĝƟŒĬĔŅĶįĸŇĨȮPBS őħĵ 

ŒĬĮƤěěŋĭńĬĴŀĬŀŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħĬňŘŏĨĶňĵĴœħƟěŅĔįĸŇĨĳńĦĤƢĪŅĚĮƕőĨĶŏėĴňȮŀĵƞŅĚœĶĔŖĨŅĴĔĶħĞńėĞŇĬŇĔ 
ĵńĚĽŅĴŅĶĩįĸŇĨœħƟěŅĔĺńĨĩŋħŇĭĪňŗĮĸŌĔĪħŐĪĬŒľĴƞœħƟěŅĔĔĶŃĭĺĬĔŅĶĪŅĚĝňĺĳŅıőħĵĔŅĶľĴńĔȮŐĸŃ 
ĵńĚĽŅĴŅĶĩŏĨĶňĵĴŏĮƦĬĴŅŏĸŀŇėŐŀĬœŁœħĶħƢŏıŊŗŀŏĮƦĬĽŅĶĨńŘĚĨƟĬŒĬĔŅĶįĸŇĨȮ1 ,4-ĭŇĺŏĪĬœħŀŀĸȮ 
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ĳŅıĪňŗȮ2.1ȮŐľĸƞĚĽŅĶĨńŘĚĨƟĬĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮBionolle® [18] 

 
2.2.1ȮĺńĨĩŋħŇĭĪňŗŒĝƟŒĬĔŅĶįĸŇĨȮ  
Ȯ įĸŇĨĳńĦĤƢĪŅĚĮƕőĨĶŏėĴň:ȮŏĶŇŗĴěŅĔŏĮĸňŗĵĬĔƠŅĞĭŇĺŏĪĬȮœĮŏĮƦĬĴŅŏĸŀŇėŐŀĬœŁœħĶħƢȮ

ŐĸŃŏĮĸňŗĵĬœĮŏĮƦĬĔĶħĞńėĞŇĬŇĔȮŐĸŃȮ1,4-ĭŇĺŏĪĬœħŀŀĸ 
Ȯ ĺńĨĩŋħŇĭĪňŗĮĸŌĔŒľĴƞĪħŐĪĬœħƟ: ĔĶħĞńėĞŇĬŇĔĪňŗœħƟěŅĔĔŅĶľĴńĔĺńĨĩŋħŇĭĪňŗĮĸŌĔĪħŐĪĬ

ŒľĴƞœħƟȮĩŌĔŏĮĸňŗĵĬœĮŏĮƦĬĔĶħĞńėĞŇĬŇĔȮŐĸŃȮ1,4-ĭŇĺŏĪĬœħŀŀĸ 
 

2.2.2 ĽĴĭńĨŇĕŀĚȮPBS 
Ȯ PBS ŏĮƦĬŏĪŀĶƢőĴıĸŅĽĨŇĔȮĽňĕŅĺĕŋƞĬȮĴňėĺŅĴľĬŅŐĬƞĬȮ1.26Ȯg-cm3ȮĞŉŗĚŒĔĸƟŏėňĵĚĔńĭȮPLA őħĵȮ
PBS ĴňȮTg ĮĶŃĴŅĦȮ-40ºCȮĴňěŋħľĸŀĴŏľĸĺĨŗŜŅĮĶŃĴŅĦȮ115ºC őħĵĨŅĶŅĚĪňŗȮ2.1 ŐĽħĚėƞŅȮflexural 
modulus, yield stress, strain at break, impact strength ŐĸŃȮdeflection temperature ĕŀĚȮ
PBSȮıĭĺƞŅĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗħňȮŐĸŃĪĬėĺŅĴĶƟŀĬĽŌĚȮĬŀĔěŅĔĬňŘĵńĚĵƟŀĴĨŇħĽňœħƟħňŀňĔħƟĺĵ  
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2.2.3 ĔŅĶĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅı 
  PBS ĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟőħĵįƞŅĬŏĶŇŗĴěŅĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅœŁőħĶœĸĞŇĽĪňŗ 

ıńĬīŃŏŀĽŏĪŀĶƢȮěĬĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĨŗŜŅĸĚȮěŅĔĬńŘĬěŃŏĔŇħĔŅĶĵƞŀĵĽĸŅĵőħĵěŋĸŇĬĪĶňĵƢĨƞŀœĮȮĞŉŗĚĴň
ĚŅĬĺŇěńĵĶŃĭŋĺƞŅŐįƞĬĲƕĸƢĴȮPBS ľĬŅȮ40ȮœĴėĶŀĬȮĽŅĴŅĶĩĵƞŀĵĽĸŅĵĩŉĚĶƟŀĵĸŃȮ50ȮĳŅĵŒĬŏĺĸŅȮ1Ȯ
ŏħŊŀĬŒĬħŇĬĪňŗŒĝƟŏıŅŃĮĸŌĔĪńŗĺœĮ  
 
2.3 ıŀĸŇŐĸėĨŇĔŏŏŀĞŇħȮPoly&lactic acid), PLA [18] 

ıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ&Polylactic Acid) ľĶŊŀıŀĸŇŐĸėœĪħƢȮ&Polylactide) ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗ
œħƟĶńĭėĺŅĴĽĬŒěĴŅĔĪňŗĽŋħŒĬĮĶŃŏĳĪıĸŅĽĨŇĔĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅıĔĸŋƞĴıŀĸŇŏŀĽŏĪŀĶƢȮĽŜŅľĶńĭ 
ĔŅĶįĸŇĨŏĮƦĬįĸŇĨĳńĦĤƢĪŅĚĔŅĶėƟŅŀĵƞŅĚŐıĶƞľĸŅĵŒĬĕĦŃĬňŘȮőħĵıŀĸŇŏĴŀĶƢĝĬŇħĬňŘĽŅĴŅĶĩŏĨĶňĵĴœħƟěŅĔ
ŐľĸƞĚĺńĨĩŋħŇĭĪňŗĽŅĴŅĶĩĮĸŌĔĪħŐĪĬŒľĴƞœħƟ 

 
ĳŅıĪňŗȮ2.4 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮPLA 

ĨŅĶŅĚĪňŗȮ2./ȮĽĴĭńĨŇĕŀĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ(GS Pla, Mitsubishi Co., Ltd.) ŏĔĶħĨƞŅĚŕ [19] 
 

 AZ series standard FZ series  food contact 

ĽĴĭńĨŇ 
ĺŇīňĔŅĶ
ĪħĽŀĭ 

Extrusion 
film 

Film 
Injection 

injection 
Extrusion 

film 
Film 

Injection 
injection 

AZ91TN AZ71TN AZ61TN FZ91PD FZ71PD FZ61PD 
MFR(/7.°C/0/,/6N) 

(g/10 min) 
ISO//11 4 22 40 6 22 40 

Specific gravity 
( g/cm3) 

ISO1183 1.26 1.26 1.26 1.26 1.26 1.26 

Flexural modulus 
( MPa) 

ISO 178 530 540 550 650 630 610 

Yield stress 
( MPa) 

ISO 527 37 34 34 39 39 39 

Strain at break 
(%) 

ISO 527 300 290 140 160 120 20 

Izod impact 
strength (23°C), 

(kJ/m2) 
ISO180 8.2 6.9 6.2 7.3 7.0 5.9 

Deflection 
temperature 
under load 

(0.45MPa), (°C) 

ISO 75 84 84 83 91 90 88 
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2.3.1 ĺńĨĩŋħŇĭĪňŗŒĝƟŒĬĔŅĶįĸŇĨ 
  ĔĶħŐĸėĨŇĔěŅĔĺńĨĩŋħŇĭĪňŗĮĸŌĔĪħŐĪĬŒľĴƞœħƟȮěŃĩŌĔĬŜŅĴŅŒľƟėĺŅĴĶƟŀĬĳŅĵŒĨƟ

ĽŋĠĠŅĔŅĻȮŏıŊŗŀŒľƟŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬĔńĬŐĸƟĺŏĝŊŗŀĴĨƞŀŏĮƦĬıŀĸŇŐĸėĨŇĔŐŀĞŇħĽŅĵőĞƞĵŅĺ 
    ĔĶħŐĸėĨŇĔȮ0ȮőĴŏĸĔŋĸěŃŏĔŇħĔŅĶĶĺĴĨńĺŏĮƦĬĺĚŐľĺĬŐĸėœĪħƢĴŀĬŀŏĴŀĶƢȮěŅĔĬńŘĬ
ěŃŏĔŇħĔŅĶŏĮƕħĺĚŐĸƟĺŏĝŊŗŀĴĨƞŀŏĮƦĬĽŅĵőĞƞĵŅĺıŀĸŇŐĸėœĪħƢȮőħĵĴňĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŏĮƦĬĽŅĶĮĶŃĔŀĭħňĭŋĔȮ
ŏĝƞĬȮĪŇĬŀŀĔőĪŏŀĨȮ&tin(II) octoate)  
     

2.3.2 ĽĴĭńĨŇĕŀĚȮPLA 
PLA ĴňėĺŅĴŐĺĺĺŅĺĽŌĚȮŐĸŃŒĽȮőħĵȮPLA ĽŅĴŅĶĩŏĔŖĭĔńĔĔĸŇŗĬȮŐĸŃĶĽĝŅĨŇœħƟħňȮ 

ĴňėĺŅĴĨƟŅĬĪŅĬĨƞŀĬŘŜŅĴńĬȮŐĸŃœĕĴńĬĽŌĚȮŐĨƞĔƠŅĞŀŀĔĞŇŏěĬȮĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢȮŐĸŃĬŘŜŅ 
ĽŅĴŅĶĩŐıĶƞįƞŅĬœħƟħňȮĞŉŗĚěŅĔĨŅĶŅĚĪňŗȮ2.2 ŐĽħĚĽĴĭńĨŇĕŀĚ PLA ŏĔĶħ extrusionȮ(0..1D) ŐĸŃȮ
oriented film (2.21D) ıĭĺƞŅȮPLA ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĴňėĺŅĴŐĕŖĚȮŐĸŃŏĮĶŅŃȮěŉĚĴňĕƟŀěŜŅĔńħŒĬħƟŅĬ 
ĔŅĶĕŉŘĬĶŌĮŏıŊŗŀŒĝƟĚŅĬŏĮƦĬįĸŇĨĳńĦĤƢĨƞŅĚȮŕ 
 
ĨŅĶŅĚĪňŗȮ2.2ȮĽĴĭńĨŇĕŀĚıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ&NatureWorks, Ingeo)  ŏĔĶħĨƞŅĚŕ [20, 21] 

 
2.3.4 ĔŅĶĵƞŀĵĽĸŅĵœħƟĪŅĚĝňĺĳŅı 
PLA ĽŅĴŅĶĩĵƞŀĵĽĸŅĵœħƟőħĵĔŅĶľĴńĔĪňŗŀŋĦľĳŌĴŇȮ60ȮŀĚĻŅŏĞĸŏĞňĵĽĕŉŘĬœĮȮőħĵĕńŘĬĨŀĬŐĶĔȮ

PLA ěŃŏĔŇħœŁőħĶœĸĞŇĽȮŐĸŃĩŌĔĵƞŀĵĽĸŅĵœĮŏĮƦĬĽŅĶĮĶŃĔŀĭĪňŗĸŃĸŅĵĬŘŜŅœħƟȮŐĸŃĔĶħŐĸėĨŇĔȮĳŅĵŒĬȮ
2ȮĽńĮħŅľƢȮěŅĔĬńŘĬěŃĩŌĔĵƞŀĵĨƞŀœĮŀĵƞŅĚĶĺħŏĶŖĺőħĵěŋĸŇĬĪĶňĵƢ ěĬĔĸŅĵŏĮƦĬĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢȮĬŘŜŅȮ
ŐĸŃĴĺĸĝňĺĳŅı 

 

ĽĴĭńĨŇ ĺŇīňĔŅĶĪħĽŀĭ 
Extrusion  Oriented film 
2003D 4043D 

MFR (210°C/2.16kg) (g/10 min) D1238 5-7 - 
Specific gravity ( g/cm3) D792 1.24 1.24 

Tensile Strength @ Break, (MPa) D882 53 - 
Tensile Yield Strength, (MPa) 

D882 60 
MD : 16 (110.1) 
TD : 21 (144.5) 

Tensile Modulus, (GPa) 
D882 3.5 

MD : 480(3302) 
TD : 560(3852) 

Tensile Elongation (%) 
D882 6.0 

MD : 160% 
TD : 100% 

Notched Izod Impact, (J/m2) D256 12.81 2.5 
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2.4 ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ(Polymer blend)  
ĔŅĶĪŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢŏĮƦĬĺŇīňĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢȮőħĵĔŅĶĬŜŅıŀĸŇŏĴŀĶƢ 

ŀĵƞŅĚĬƟŀĵȮ0ȮĝĬŇħȮŒĬĽĩŅĬŃĕŀĚœľĸȮœħƟŐĔƞ ĽŅĶĸŃĸŅĵȮľĶŊŀĽŅĶľĸŀĴŏľĸĺȮĴŅįĽĴŒľƟĶĺĴŏĮƦĬ 
ŏĬŊŘŀŏħňĵĺĔńĬȮ&Homogeneous blending) œħƟŏĮƦĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮĔŅĶĪŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢŏĮƦĬĺŇīň 
ĪňŗĴňĨƟĬĪŋĬĨŗŜŅȮŐĸŃŒĝƟŏĺĸŅĬƟŀĵȮŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶľŅĴŀĬŀŏĴŀĶƢĝĬŇħŒľĴƞȮľĶŊŀľŅĺŇīňĔŅĶĽńĚŏėĶŅŃľƢ 
ıŀĸŇŏĴŀĶƢŐĭĭŒľĴƞȮĬŀĔěŅĔĬňŘĵńĚœħƟıŀĸŇŏĴŀĶƢĪňŗĴňĽĴĭńĨŇľĸŅĔľĸŅĵ ŏıňĵĚŐėƞĮĶńĭŏĮĸňŗĵĬĽńħĽƞĺĬ 
ĔŅĶįĽĴȮŐĨƞĔŅĶŏĭĸĬħƢıŀĸŇŏĴŀĶƢĨƞŅĚĝĬŇħĔńĬŒľƟŏĕƟŅŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬĬńŘĬŏĮƦĬœĮœħƟĵŅĔȮŐĸŃıĭĺƞŅŒĬ
ĽĩŅĬŃĪňŗŏĮƦĬĕŀĚŐĕŖĚȮıŀĸŇŏĴŀĶƢĝĬŇħľĬŉŗĚěŃĔĶŃěŅĵŀĵŌƞŒĬŏĬŊŘŀıŀĸŇŏĴŀĶƢŀňĔĝĬŇħľĬŉŗĚȮőħĵěŃĨƟŀĚ 
ĴňĔŅĶĔĶŃěŅĵĨńĺĕĬŅħŏĸŖĔȮĴňėĺŅĴĽĴŗŜŅŏĽĴŀĽĴŗŜŅŏĽĴŀȮŐĸŃĴňŐĶĚĵŉħĨŇħĪňŗıŊŘĬįŇĺħňȮ&Interfacial 
adhesion) ĴŇĜŃĬńŘĬěŃĪŜŅŒľƟŏĔŇħěŋħĭĔıĶƞŀĚȮ&Defects) ĳŅĵŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĶŀĵĨƞŀĶŃľĺƞŅĚŏĲĽȮ
ĪŜŅŒľƟĴňĔŅĶĽƞĚįƞŅĬŐĶĚěŅĔŏĲĽľĬŉŗĚœĮĵńĚŀňĔŏĲĽľĬŉŗĚœħƟœĴƞħňȮŐĸŃŏĮƦĬěŋħŏĶŇŗĴĨƟĬŒĬĔŅĶŐĨĔľńĔȮĽƞĚįĸŒľƟ
ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňėƞŅĨŗŜŅĔĺƞŅıŀĸŇŏĴŀĶƢĭĶŇĽŋĪīŇśĪňŗĬŜŅĴŅįĽĴȮħńĚĬńŘĬŒĬĔŅĶŏĨĶňĵĴ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮěŉĚĨƟŀĚıŇěŅĶĦŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĔńĬœħƟȮ&Compatibility)  
ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 

 
2.4.1ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĽĴŏĕƟŅĔńĬŏĮƦĬŏĬŊŘŀŏħňĵĺĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚıŀĸŇŏĴŀĶƢȮ

&Miscibility of polymers) 
ĔŅĶıŇěŅĶĦŅĔŅĶŏĕƟŅĔńĬœħƟĕŀĚĔŅĶįĽĴĬńŘĬěŃıŇěŅĶĦŅěŅĔĽĴĭńĨŇĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮ

&Thermodynamic) ıŀĸŇŏĴŀĶƢĪňŗĽŅĴŅĶĩįĽĴŏĕƟŅĔńĬœħƟŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬěŃĨƟŀĚĴňėƞŅȮ 

Gibbs free energy ĕŀĚĔŅĶįĽĴȮ&ҟGmix) ŏĮƦĬĸĭȮĞŉŗĚėƞŅȮɲGmix ĽŅĴŅĶĩľŅœħƟěŅĔĽĴĔŅĶȮ2.1 
 

    ɲGmix = ɲHmix - T ɲSmix   (2.1) 
 

ŒĬĔĶĦňĕŀĚıŀĸŇŏĴŀĶƢȮĞŉŗĚŏĮƦĬĽŅĶĪňŗĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĽŌĚȮŏĪŀĴŏŀĬőĪĶĮƖ (Entropy, ɲSmix) 

ěŃĴňėƞŅĬƟŀĵĴŅĔȮħńĚĬńŘĬĩƟŅėƞŅȮɲGmix ŀŅěĴňėƞŅŏĮƦĬĸĭœħƟȮŏĴŊŗŀŏŀĬĪŅĸĮƖȮ&enthalpy, ɲHmix) ĕŀĚ 
ĔŅĶįĽĴŏĮƦĬĸĭȮŐĽħĚĺƞŅĔĶŃĭĺĬĔŅĶįĽĴŏĮƦĬĶŃĭĭĪňŗĴňĔŅĶėŅĵėĺŅĴĶƟŀĬȮ&Exothermic) őħĵŏĔŇħ
ěŅĔĔŅĶĪŜŅŀńĬĨĶĔŇĶŇĵŅȮ&Interaction) ĶŃľĺƞŅĚıŀĸŇŏĴŀĶƢĔńĭŀĚėƢĮĶŃĔŀĭĪňŗĬŜŅĴŅįĽĴĔńĬȮőħĵ 
Interaction ĬńŘĬŀŅěěŃŏĮƦĬœħƟĪńŘĚȮIonic interaction ŐĸŃȮNonbonding interaction ŏĝƞĬȮ
Hydrogen bonding, Ionůdipole, Dipoleůdipole ŐĸŃȮDonor-acceptor interaction ĵĔŏĺƟĬȮ
Van der Waals interaction ĬŀĔěŅĔĬňŘėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĔńĬœħƟĵńĚĕŉŘĬĔńĭŀŋĦľĳŌĴŇ 
ŏĮƦĬŀĵƞŅĚĴŅĔħƟĺĵ 
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2.4.2ȮĝĬŇħĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ&Types of polymer blends) 
ĔŅĶěŜŅŐĬĔıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŅĔėĺŅĴŏĕƟŅĔńĬœħƟŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬȮ&Miscible) ŒĬĶŃħńĭőĴŏĸĔŋĸȮ

&Molecular level) ŐĭƞĚœħƟȮ3 ŐĭĭħńĚĬňŘ 
1) įĽĴŏĕƟŅĔńĬœħƟŀĵƞŅĚĽĴĭŌĶĦƢȮ&Completely miscible blend) ıŀĸŇŏĴŀĶƢĪňŗįĽĴŏĕƟŅĔńĬœħƟ

ŀĵƞŅĚĽĴĭŌĶĦƢěŃĴňėƞŅıĸńĚĚŅĬŀŇĽĶŃĔŇĭĽƢȮ&Gibbs Free energy) ŏĮƦĬĸĭȮ(ɲGmix Ǝ ɲHmix Ɛ 0) ŐĸŃĴň

ėƞŅȮSecond derivative ŏĮƦĬĭĺĔľĶŊŀȮChemical protential ŏıŇŗĴĕŉŘĬȮ&Ɔ2ɲGmix/Ɔf2 ſ 0, f ėŊŀ  
volume fraction ĕŀĚȮDispersed phase) ŏĬŊŗŀĚěŅĔŏĔŇħȮInteraction ĪňŗěŜŅŏıŅŃĕŉŘĬȮŐĸŃĽńĦģŅĬ
ĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟěŃĴňėĺŅĴŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬŒĬĶŃħńĭĬŅőĬŏĴĨĶȮőħĵȮDispersed phase 
ěŃĴňĕĬŅħȮ2-4 nm ľĶŊŀŒĬĝƞĺĚĕŀĚȮSub-micron ĞŉŗĚŏĸŖĔĔĺƞŅȮRadius of gyration ĕŀĚıŀĸŇŏĴŀĶƢȮ 
&5-30 nm) ŐĨƞœĴƞĩŉĚŒĬĶŃħńĭőĴŏĸĔŋĸȮĨńĺŀĵƞŅĚĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗįĽĴĔńĬœħƟĽĴĭŌĶĦƢŒĬĝƞĺĚ
ŀŋĦľĳŌĴŇĪňŗĔĺƟŅĚȮŐĸŃĪŋĔĽńħĽƞĺĬĔŅĶįĽĴȮœħƟŐĔƞȮPolystyrene ĔńĭȮPoly(dimethylphenylene 
oxide) (PS/PPO) ĞŉŗĚĪŜŅŒľƟıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟĬńŘĬěŃĴňĽĴĭńĨŇĕŀĚȮPPO ĪňŗĴňėĺŅĴĨƟŅĬĪŅĬĨƞŀ 
ėĺŅĴĶƟŀĬȮœĴƞŏĔŇħĔŅĶĸŋĔĨŇħœĲȮŐĸŃĴňėĺŅĴĵŊħľĵŋƞĬȮĔńĭĽĴĭńĨŇĕŀĚȮPS ĪňŗĽŅĴŅĶĩĕŉŘĬĶŌĮœħƟĚƞŅĵȮŐĸŃ 
ĴňĶŅėŅĩŌĔȮıŀĸŇŏĴŀĶƢĪňŗįĽĴĔńĬœħƟŀĵƞŅĚĽĴĭŌĶĦƢĬńŘĬěŃĴňȮGlass transition temperature (Tg)  
ŏıňĵĚėƞŅŏħňĵĺȮĞŉŗĚěŃŏĔŇħĕŉŘĬĶŃľĺƞŅĚȮTg ĕŀĚıŀĸŇŏĴŀĶƢĪňŗĬŜŅĴŅŒĝƟįĽĴŐĨƞĸŃĨńĺ 

 
2) įĽĴŏĕƟŅĔńĬœħƟĭŅĚĽńħĽƞĺĬȮ&Partially miscible blends) ıŀĸŇŏĴŀĶƢĪňŗĬŜŅĴŅįĽĴĔńĬ 

ěŃĽŅĴŅĶĩĸŃĸŅĵĔńĭıŀĸŇŏĴŀĶƢŀňĔĨńĺľĬŉŗĚœħƟŒĬĭŅĚĽńħĽƞĺĬȮĞŉŗĚěŃĪŜŅŒľƟıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟĴň 
ĽńĦģŅĬĺŇĪĵŅĪňŗĴňėĺŅĴĸŃŏŀňĵħȮŐĸŃĴňĽĴĭńĨŇĪňŗĵŀĴĶńĭœħƟȮĴńĔŏĶňĵĔıŀĸŇŏĴŀĶƢŏĭĸĬħƢĝĬŇħĬňŘĺƞŅ 
ŴAmkn_rg`jcȮnmjwkcpȮ`jclbŵȮĞŉŗĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟȮěŃĴňėƞŅȮTg ĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĨńĺĪňŗŏĔŇħ
ĔŅĶŏĭĬŏĕƟŅĴŅľŅĔńĬȮőħĵĨńĺŀĵƞŅĚĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢŐĭĭĬňŘœħƟŐĔƞȮPolycarbonate ŐĸŃȮ
Acrylonitrile-butadiene-styrene terpolymer (PC/ABS) ĞŉŗĚĴňıŊŘĬįŇĺĶŃľĺƞŅĚŏĲĽ (Interphase) 
ĴŅĔȮŐĸŃĴňŐĶĚĵŉħĨŇħĪňŗıŊŘĬįŇĺĶŃľĺƞŅĚŏĲĽĪňŗħňȮ&Interfacial adhesion) 

 
3) įĽĴŏĕƟŅĔńĬœĴƞœħƟȮ&Fully immiscible) ěŃĴňėƞŅıĸńĚĚŅĬŀŇĽĶŃȮ&Free energy) ŏĮƦĬĭĺĔ  

(ɲGmix Ǝ ɲHmix > 0)ȮıŀĸŇŏĴŀĶƢŏĭĸĬħƢĝĬŇħĬňŘěŃĴňĽńĦģŅĬĺŇĪĵŅĪňŗľĵŅĭȮĴňıŊŘĬįŇĺĶŃľĺƞŅĚŏĲĽĬƟŀĵ 
ŐĸŃĴňŐĶĚĵŉħĨŇħĶŃľĺƞŅĚŏĲĽĪňŗœĴƞħňȮĽƞĚįĸĪŜŅŒľƟĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟĬńŘĬŐĵƞȮ 
őħĵěŃŐĽħĚȮTg ĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħŐĵĔĔńĬŀĵƞŅĚĝńħŏěĬȮŀĵƞŅĚœĶĔŖĨŅĴŏĶŅĽŅĴŅĶĩŏıŇŗĴ 
ėĺŅĴŏĕƟŅĔńĬœħƟ (Compatible) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĝĬŇħĬňŘőħĵĔŅĶŒĝƟĽŅĶĝƞĺĵŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟ 
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2.4.3 ĮƤěěńĵĪňŗĴňįĸĨƞŀĸńĔļĦŃĪŅĚĔŅĵĳŅıĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ [22] 
 ėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŃĕŉŘĬŀĵŌƞĔńĭīĶĶĴĝŅĨŇĕŀĚĽƞĺĬĮĶŃĔŀĭĪňŗĬŜŅĴŅįĽĴĔńĬȮ
ŐĸŃŏĪėĬŇėĪňŗŒĝƟŒĬĔŅĶįĽĴ 

       (2.2) 

 
2.4.1.1 ĮƤěěńĵĪŅĚīĶĶĴĝŅĨŇĕŀĚĽƞĺĬĮĶŃĔŀĭ [22] 

    ŀńĨĶŅĽƞĺĬėĺŅĴľĬŊħȮ(Viscosity ratio) ėŊŀȮŀńĨĶŅĽƞĺĬĕŀĚėĺŅĴľĬŊħĕŀĚ
ŏĲĽĔĶŃěŅĵȮ&dispersed phase' ĨƞŀėĺŅĴľĬŊħĕŀĚŏĲĽľĸńĔȮ&matrix phase'ȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ 
ħńĚĽĴĔŅĶĪňŗȮ2.2 őħĵıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňėĺŅĴľĬŊħĕŀĚȮdispersed phase ĨŗŜŅĔĺƞŅȮmatrix phase 
(Viscosity ratio < 1) ěŃĴňĸńĔļĦŃĪŅĚĔŅĵĳŅıĕŀĚȮdispersed phaseȮĪňŗĸŃŏŀňĵħȮŐĸŃĴň 
ĔŅĶĔĶŃěŅĵĨńĺŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮ(uniform) ŒĬĪŅĚĨĶĚĔńĬĕƟŅĴȮĩƟŅȮdispersed phase ĴňėĺŅĴľĬŊħĽŌĚ
ĔĺƞŅȮmatrix phase (Viscosity ratio > 1) ěŃĴňĸńĔļĦŃĪŅĚĔŅĵĳŅıĕŀĚȮdispersed phase ěŃ
ėƞŀĬĕƟŅĚľĵŅĭȮ[23] 

    ŀĚėƢĮĶŃĔŀĭȮ(Composition) ĔŅĶŏıŇŗĴĽńħĽƞĺĬĕŀĚȮdispersed phaseȮěŃ
ĪŜŅŒľƟĕĬŅħŀĬŋĳŅėȮ(particle) ĕŀĚĴńĬŒľĠƞĕŉŘĬȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶĶĺĴĨńĺĔńĬĕŀĚȮdispersed phaseȮ 
ŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮėĺŅĴĨŉĚįŇĺȮ(interfacial tension) ĕŀĚıŀĸŇŏĴŀĶƢĪňŗĬŜŅĴŅįĽĴĔńĬȮěŃĴňįĸĨƞŀ 
ĔŅĶĶĺĴĨńĺĔńĬĕŀĚŏĲĽħńĚĔĸƞŅĺħƟĺĵȮőħĵĩƟŅĴňėĺŅĴĨŉĚįŇĺĬƟŀĵěŃĽŅĴŅĶĩĸħĔŅĶĶĺĴĨńĺĔńĬĕŀĚȮ
dispersed phase œħƟ 

    ėĺŅĴĵŊħľĵŋƞĬȮ(Elasticity) ŏĬŊŗŀĚěŅĔėĺŅĴŏĮƦĬȮviscoelastic ĕŀĚ
ĽƞĺĬĮĶŃĔŀĭŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮěŃĽƞĚįĸĨƞŀĸńĔļĦŃĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŒĬĶŃľĺƞŅĚ 
ĔĶŃĭĺĬĔŅĶįĽĴœħƟȮőħĵıŀĸŇŏĴŀĶƢĪňŗĴňėĺŅĴĵŊħľĵŋƞĬĽŌĚěŃėŊĬĔĸńĭĽŌƞĶŌĮŏħŇĴœħƟĚƞŅĵȮěŉĚĽƞĚįĸĨƞŀĕĬŅħȮ
ŐĸŃĶŌĮĶƞŅĚĕŀĚȮdispersed phase œħƟ 

 
2.4.1.2 ĮƤěěńĵěŅĔŏĪėĬŇėĪňŗŒĝƟŒĬĔŅĶįĽĴ [22] 

     ĔŅĶįĽĴĳŅĵŒĨƟŐĶĚŏĝŇĚĔĸȮ(Mechanical blending) ŏĮƦĬĺŇīňĔŅĶįĽĴ 
ıŀĸŇŏĴŀĶƢįƞŅĬŏėĶŊŗŀĚĴŊŀȮŏĝƞĬȮŏėĶŊŗŀĚĶňħĽŀĚĸŌĔĔĸŇŘĚȮ(two-roll-mill), ŏėĶŊŗŀĚįĽĴĳŅĵŒĬȮ(internal 
mixer) ŐĸŃŏėĶŊŗŀĚŀńħĶňħȮ(extruder) ĪŜŅŒľƟŏĔŇħĔŅĶŐĨĔĨńĺĕŀĚȮdispersed phase őħĵĽĴĭńĨŇĕŀĚ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟěŃĕŉŘĬŀĵŌƞĔńĭŀŋĦľĳŌĴŇȮėĺŅĴŏĶŖĺȮŐĸŃŏĺĸŅĪňŗŒĝƟŒĬĔŅĶįĽĴ 
 Ȯ Ȯ ĔŅĶįĽĴŒĬĽĳŅĺŃĽŅĶĸŃĸŅĵȮ(Solution mixing) ŏĮƦĬĔŅĶįĽĴĪňŗĨƟŀĚŀŅĻńĵ 
ĔŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢŒĬĨńĺĪŜŅĸŃĸŅĵȮĞŉŗĚĴňȮ2 ĺŇīňȮėŊŀȮCasting őħĵĔŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢŒĬĨńĺĪŜŅĸŃĸŅĵȮ

Viscosity of Dispersed phase
Viscosity ratio =

Viscosity of Matrix phase
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(solvent) ŐĸƟĺĬŜŅĽŅĶĸŃĸŅĵĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħĴŅįĽĴĔńĬȮěŅĔĬńŘĬĪŜŅĔŅĶĶŃŏľĵĨńĺĪŜŅĸŃĸŅĵ
ŀŀĔœĮȮŐĸŃȮFreeze drying ĞňŗĚĴňĺŇīňĔŅĶėĸƟŅĵĔńĭȮCastingȮŐĨƞěŃŏŀŅĨńĺĪŜŅĸŃĸŅĵŀŀĔħƟĺĵĔŅĶĶŃŏľŇħȮ
ĞŉŗĚėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŃĕŉŘĬŀĵŌƞĔńĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĸŃĸŅĵĕŀĚıŀĸŇŏĴŀĶƢȮŐĸŃ 
ĔŅĶŐĵĔĨńĺĪŜŅĸŃĸŅĵŀŀĔěŅĔıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 
 Ȯ Ȯ ĔŅĶįĽĴįƞŅĬĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬȮ(Polymerization) ıŀĸŇŏĴŀĶƢěŃĩŌĔ
įĽĴĳŅĵŒĨƟĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŀŇĴńĸĝńĬȮ(Emulsion) ŒĬĶŃĭĭĪňŗĴňŀĚėƢĮĶŃĔŀĭĕŀĚ 
ĴŀĬŀŏĴŀĶƢȮ(monomer), ŀŇĴńĸĞŇĲŅĵŏŀŀĶƢȮ(emulsifier) ŐĸŃĨńĺŏĶŇŗĴĮĢŇĔŇĶŇĵŅȮ(initiator) ĪňŗĸŃĸŅĵœħƟ
ŒĬĨńĺĔĸŅĚȮőħĵĺŇīňĔŅĶĬňŘȮdispersed phase ěŃĴňĔŅĶŐĨĔĨńĺȮŐĸŃĔĶŃěŅĵĨńĺėƞŀĬĕƟŅĚħň 
     ĔŅĶįĽĴįƞŅĬĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚőĴŏĸĔŋĸĨƞŅĚĝĬŇħŒĬĽĳŅĺŃľĸŀĴȮ 
(Reactive blending) ŏĮƦĬĔŅĶįĽĴĪňŗĴňĔŅĶŏĨŇĴőėıŀĸŇŏĴŀĶƢȮ(copolymer) ľĶŊŀĨńĺŏĶƞĚ 
ĮĢŇĔŇĶŇĵŅŐĸĔŏĮĸňŗĵĬȮ(trans-reactive catalyst) ĸĚœĮŏıŊŗŀĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚıŀĸŇŏĴŀĶƢ
ŏĭĸĬħƢ őħĵĽŅĶħńĚĔĸƞŅĺěŃĸħŐĶĚĨŉĚįŇĺĕŀĚıŀĸŇŏĴŀĶƢĪňŗĬŜŅĴŅįĽĴĔńĬȮľĶŊŀĪŜŅľĬƟŅĪňŗŏĮƦĬ 
ŀŇĴńĸĞŇĲŅĵŏŀŀĶƢȮŒĬĶŃľĺƞŅĚĔŅĶįĽĴŐĭĭľĸŀĴȮ(melt blending) ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟěŃĴň 
ėĺŅĴŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬĽŌĚ(homogeneous)  
 ŀĵƞŅĚœĶĔŖĨŅĴȮŐĨƞĸŃŏĪėĬŇėĪňŗŒĝƟĬńŘĬȮėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŃĕŉŘĬŀĵŌƞĔńĭ 
ĔŅĶœħƟĶńĭŐĶĚŏėƟĬŏĜŊŀĬȮ(shear stress) ŒĬĶŃľĺƞŅĚĔŅĶįĽĴħƟĺĵȮőħĵŏĴŊŗŀıŀĸŇŏĴŀĶƢĪňŗœħƟĶńĭŐĶĚŏėƟĬ
ŏĜŊŀĬŒĬĶŃľĺƞŅĚĔŅĶįĽĴĽŌĚȮěŃĴňĕĬŅħŀĬŋĳŅėĕŀĚȮdispersed phase ĪňŗŏĸŖĔĸĚ 
 
2.5 ĽŅĶĝƞĺĵĮĶŃĽŅĬȮ(compatibilizer) [24] 

ĽŅĶĝƞĺĵĮĶŃĽŅĬȮ&compatibilizer) ėŊŀıŀĸŇŏĴŀĶƢľĶŊŀőėıŀĸŇŏĴŀĶƢĪňŗĝƞĺĵŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟ
ĶŃľĺƞŅĚıŀĸŇŏĴŀĶƢĭĸĬħƢĪňŗœĴƞĽŅĴŅĶĩįĽĴŏĕƟŅĔńĬœħƟȮĪŜŅŒľƟŏĔŇħĔŅĶĔĶŃěŅĵĨńĺĪňŗħňĕŀĚŏĲĽĔĶŃěŅĵ őħĵ 
ĽŅĶĝƞĺĵĮĶŃĽŅĬĪňŗŒĝƟŒĬĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĬńŘĬȮĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ3 ĮĶŃŏĳĪȮėŊŀ 

2.5.1 ĭĸŖŀĔľĶŊŀĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮ(Block or Graft copolymer) 
ĭĸŖŀĔľĶŊŀĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢěŃŏĕƟŅœĮŐĪĶĔĭĶŇŏĺĦıŊŘĬįŇĺĕŀĚıŀĸŇŏĴŀĶƢŏıŊŗŀĸħŐĶĚĨŉĚįŇĺȮĞŉŗĚ

ěŅĔĳŅıěŃŏľŖĬĺƞŅőėıŀĸŇŏĴŀĶƢħƟŅĬľĬŉŗĚěŃŏĮƦĬĽƞĺĬĪňŗŏĕƟŅĔńĭıŀĸŇŏĴŀĶƢȮA (ŏĲĽĨƞŀŏĬŊŗŀĚ) ĽƞĺĬ 
őėıŀĸŇŏĴŀĶƢŀňĔħƟŅĬľĬŉŗĚěŃŏĮƦĬĽƞĺĬĪňŗĪŜŅŒľƟŏĔŇħĔŅĶŏĕƟŅĔńĬœħƟĔńĭıŀĸŇŏĴŀĶƢȮB (ŏĲĽĪňŗĔĶŃěŅĵĨńĺ) ĽƞĚįĸ
ŒľƟŐĶĚĨŉĚįŇĺĕŀĚȮıŀĸŇŏĴŀĶƢĸħĸĚȮĪŜŅŒľƟŏĔŇħĔŅĶĵŉħĨŇħĪňŗıŊŘĬįŇĺȮŐĸŃŏĔŇħĔŅĶĔĶŃěŅĵĨńĺĕŀĚıŀĸŇŏĴŀĶƢȮB 
ĪňŗħňĕŉŘĬ 
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ĳŅıĪňŗȮ2.3ȮŐĽħĚĔŅĶŒĝƟĭĸŖŀĔľĶŊŀĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢŏĮƦĬĽŅĶĝƞĺĵĮĶŃĽŅĬ (compatibilizer)ȮY02[ 

 
ĔŅĶŏĨŇĴĭĸŖŀĔľĶŊŀĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮŏĮƦĬŏĪėĬŇėľĬŉŗĚĪňŗœħƟĶńĭėĺŅĴĬŇĵĴŒĬĔŅĶŏıŇŗĴ

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĔńĬœħƟȮĞŉŗĚĬŇĵĴŒĝƟĭĸŖŀĔőėıŀĸŇŏĴŀĶƢĴŅĔĔĺƞŅĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮőħĵŏĜıŅŃ
ĭĸŖŀĔőėıŀĸŇŏĴŀĶƢĪňŗĮĶŃĔŀĭħƟĺĵĭĸŖŀĔĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħĪňŗĬŜŅĴŅįĽĴĔńĬȮőħĵőėıŀĸŇŏĴŀĶƢĪňŗŒĝƟ
ĨƟŀĚĴňőėĶĚĽĶƟŅĚĪŅĚŏėĴňŐĸŃĬŘŜŅľĬńĔőĴŏĸĔŋĸĪňŗŏľĴŅŃĽĴĪňŗěŃœĮŐĪĶĔŀĵŌƞĶŃľĺƞŅĚŏĲĽĕŀĚıŀĸŇŏĴŀĶƢ 
ŐĨƞĸŃĝĬŇħœħƟȮĞŉŗĚőėĶĚĽĶƟŅĚĪŅĚŏėĴňŐĸŃĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚőėıŀĸŇŏĴŀĶƢěŃĴňįĸŀĵƞŅĚĴŅĔĨƞŀ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶŏĮƦĬĽŅĶĝƞĺĵĮĶŃĽŅĬȮěŅĔĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĝƞĺĵĮĶŃĽŅĬȮőħĵ
ĔŅĶĪħĽŀĭėĺŅĴĪĬŐĶĚħŉĚȮıĭĺƞŅ 

  ĭĸŖŀĔőėıŀĸŇŏĴŀĶƢĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢ 
  œħĭĸŖŀĔőėıŀĸŇŏĴŀĶƢĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅœĨĶĭĸŖŀĔőėıŀĸŇŏĴŀĶƢ 
  œħĭĸŖŀĔőėıŀĸŇŏĴŀĶƢĪňŗĮĶŃĔŀĭħƟĺĵĭĸŖŀĔĪňŗĴňėĺŅĴĵŅĺĸħľĸńŗĬĸĚĴŅĴňĮĶŃĽŇĪīŇĳŅı

ĽŌĚĔĺƞŅœħĭĸŖŀĔőėıŀĸŇŏĴŀĶƢĪňŗĮĶŃĔŀĭħƟĺĵĭĸŖŀĔĪňŗĴňėĺŅĴĵŅĺŏĪƞŅĔńĬ 
 

2.5.2 ıŀĸŇŏĴŀĶƢĪňŗĴňėĺŅĴŏĮƦĬĕńŘĺŐĨƞœĴƞĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ (Non-reactive polymer 
containing polar groups) 

ıŀĸŇŏĴŀĶƢĪňŗĴňėĺŅĴŏĮƦĬĕńŘĺŐĨƞœĴƞĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ ėŊŀőėıŀĸŇŏĴŀĶƢĪňŗĴňėĺŅĴŏĮƦĬĕńŘĺŀĵŌƞ
ĭĬőĴŏĸĔŋĸĽŅĴŅĶĩŏĔŇħŀńĬĨĶĔŇĶŇĵŅȮ&ıńĬīŃœŁőħĶŏěĬ'ȮĔńĭıŀĸŇŏĴŀĶƢœħƟȮȮőħĵĩƟŅŏĔŇħŀńĬĨĶĔŇĶŇĵŅĬňŘĴŅĔ
ěŃĪŜŅŒľƟĔŅĶĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚıŀĸŇŏĴŀĶƢĔńĭőėıŀĸŇŏĴŀĶƢĬňŘĴňėĺŅĴŐĕŖĚŐĶĚĴŅĔȮĽƞĚįĸĪŜŅŒľƟŏĔŇħ 
ėĺŅĴŏĕƟŅĔńĬœħƟħňȮőħĵĽŅĶĝƞĺĵĮĶŃĽŅĬȮ(compatibilizer) ĬńŘĬěŃĨƟŀĚŏĕƟŅĔńĬœħƟĔńĭŏĲĽŒħŏĲĽľĬŉŗĚȮ 
(ĴńĔŏĮƦĬŏĲĽĪňŗœĴƞĴňĕńŘĺ) ŐĸŃěŃĨƟŀĚĪŜŅŒľƟŏĔŇħŀńĬĨĶĔŇĶŇĵŅĔńĭŏĲĽŀŊŗĬĪňŗŀĵŌƞŒĬĶŃĭĭ 
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ĳŅıĪňŗȮ2.4ȮŐĽħĚĔŅĶŒĝƟıŀĸŇŏĴŀĶƢĪňŗĴňĕńŘĺŀĵŌƞĭĬĽŅĵőĞƞőĴŏĸĔŋĸŏĮƦĬĽŅĶĝƞĺĵĮĶŃĽŅĬ

&compatibilizer)Y02[ 
 

2.5.3 ıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬȮľĶŊŀĴňĽƞĺĬĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮ&Functional/ 
Reactive polymer) 

ıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬȮľĶŊŀĴňĽƞĺĬĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅěŃŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚ 
ľĴŌƞĲƤĚĔƢĝńĬĕŀĚıŀĸŇŏĴŀĶƢĪňŗŐĨĔĨƞŅĚĔńĬȮőħĵĽŅĶŒĬĔĸŋƞĴĬňŘěŃĮĶŃĔŀĭœĮħƟĺĵĽƞĺĬĕŀĚőĴŏĸĔŋĸĪňŗĴň 
ėĺŅĴŏĮƦĬĕńŘĺŐĨƞœĴƞĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃľĴŌƞĪňŗĴňėĺŅĴĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮœħƟŐĔƞȮ
Maleic anhydride (MA) ŐĸŃȮglycidyl methacrylate (GMA) ŏĮƦĬĨƟĬ 

 

 
ĳŅıĪňŗȮ2.5ȮŐĽħĚĔŅĶŒĝƟıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬȮľĶŊŀĴƞĽƞĺĬĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏĮƦĬ 

ĽŅĶĝƞĺĵĮĶŃĽŅĬȮ&compatibilizer) Y02[ 
 

 ĔŅĶŏĨŇĴıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬŏıŊŗŀĪŜŅľĬƟŅĪňŗŏĮƦĬĽŅĶĝƞĺĵĮĶŃĽŅĬȮĴńĔĬŜŅŏŀŅıŀĸŇŏĴŀĶƢĝĬŇħ
ŒħĝĬŇħľĬŉŗĚĪňŗĴŅħńħŐĮĶŒľƟĴňľĴŌƞĲƤĚĔƢĝńĬȮľĶŊŀĴňĽƞĺĬĪňŗĺƞŀĚœĺĨƞŀĮĢŇĔŇĶŇĵŅŏėĴňȮŏıŊŗŀŒľƟ 
ĽŅĴŅĶĩŏĔŇħĮĢŇĔŇĶŇĵŅȮľĶŊŀĴňŐĶĚħŉĚħŌħĶŃľĺƞŅĚőĴŏĸĔŋĸȮŏĝƞĬȮıńĬīŃœŀŀŀĬŇĔĔńĭıŀĸŇŏĴŀĶƢŀňĔĝĬŇħľĬŉŗĚœħƟȮ
őħĵĔŅĶħńħŐĮĶıŀĸŇŏĴŀĶƢŒľƟĴňľĴŌƞĲƤĚĔƢĝńĬĽŅĴŅĶĩĪŜŅœħƟŒĬŏėĶŊŗŀĚĮĢŇĔĶĦƢȮľĶŊŀőħĵįƞŅĬ 
ĔĶŃĭĺĬĔŅĶŀńħĶňħȮ 
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2.5.4 ĔŅĶĪŜŅŒľƟŏĔŇħĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮľĶŊŀıŀĸŇŏĴŀĶƢœĶŏĞĝńĬŒĬĶŃľĺƞŅĚĔŅĶįĽĴȮ 
(In-situ grafting polymerization) 

ĔŅĶĪŜŅŒľƟŏĔŇħĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮľĶŊŀıŀĸŇŏĴŀĶƢœĶŏĞĝńĬŒĬĶŃľĺƞŅĚĔŅĶįĽĴ  
&reactive blending) ŏĮƦĬĺŇīňŒľĴƞĪňŗŒĝƟŒĬĔŅĶįĽĴıŀĸŇŏĴŀĶƢŒľƟŏĕƟŅĔńĬȮőħĵĨƞŅĚěŅĔĺŇīňŀŊŗĬȮŕȮėŊŀ 
ıŀĸŇŏĴŀĶƢĪňŗĬŜŅĴŅįĽĴěŃĩŌĔħńħŐĮĶŒľƟĽŅĴŅĶĩŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭıŀĸŇŏĴŀĶƢŀňĔĝĬŇħľĬŉŗĚœħƟȮ 
őħĵœĴƞěŜŅŏĮƦĬĨƟŀĚŏĨŇĴĽŅĶĝƞĺĵįĽĴȮĞŉŗĚĔŅĶįĽĴŐĭĭȮreactive blending ĽŅĴŅĶĩĬŜŅĴŅŒĝƟœħƟĔńĭ 
ĪńŘĚĔŅĶįĽĴŐĭĭĨƞŀŏĬŊŗŀĚȮŐĸŃœĴƞĨƞŀŏĬŊŗŀĚȮĞŉŗĚĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŒĬĔŅĶįĽĴȮĴňħńĚĬňŘ 

  ŏĔŇħĔĶŅĲĨƢľĶŊŀĭĸŖŀĔőėıŀĸŇŏĴŀĶƢěŅĔĮĢŇĔŇĶŇĵŅŏėĴňĶŃľĺƞŅĚľĴŌƞĪňŗĺƞŀĚœĺĨƞŀĮĢŇĔŇĶŇĵŅ
ŏėĴňŒĬıŀĸŇŏĴŀĶƢȮĞŉŗĚŀŅěĔĶŃĨŋƟĬœħƟőħĵĔŅĶŏĨŇĴĨńĺĶŇŏĶŇŗĴȮ(initiator) ŒĬĶŃľĺƞŅĚĔŅĶįĽĴ 

  ŏĔŇħĭĸŖŀĔőėıŀĸŇŏĴŀĶƢěŅĔĢŇĔŇĶŇĵŅĔŅĶŐĸĔŏĮĸňŗĵĬȮ(interchange reaction) Īňŗ 
ĽŅĵőĞƞőĴŏĸĔŋĸľĸńĔĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħĪňŗĬŜŅĴŅįĽĴĔńĬȮĞŉŗĚĽƞĺĬŒľĠƞĴńĔŏĔŇħĔńĭıŀĸŇŏĴŀĶƢĝĬŇħ
ėĺĭŐĬƞĬ 

  ŏĔŇħĔŅĶĕŅħŐĸŃĶĺĴĔńĬŒľĴƞĕŀĚŐĨƞĸŃőĴŏĸĔŋĸȮŏıŊŗŀĽĶƟŅĚĭĸŖŀĔȮľĶŊŀ 
ĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮőħĵĔĶŃĭĺĬĔŅĶħńĚĔĸƞŅĺěŃŏĔŇħĳŅĵŒĨƟĳŅĺŃĪňŗĴňŐĶĚŏĜŊŀĬĽŌĚȮŐĸŃĴňĔŅĶŏĨŇĴĨńĺŏĶƞĚȮ
(catalyst) 

 
2.6 ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
 ěŅĔĚŅĬĺŇěńĵĕŀĚȮA. Bhatia ŐĸŃėĦŃȮY2[ȮĪňŗœħƟĻŉĔļŅėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚ PLA ŐĸŃȮPBS ŒĬ
ħƟŅĬĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBSȮĪňŗĽńħĽƞĺĬȮPLA/PBS ŏĮƦĬȮ100/0, 
90/10, 80/20, 50/50, 20/80, 10/90 ŐĸŃȮ0/100 őħĵĬŘŜŅľĬńĔȮĪňŗĴňĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ
&TwinȮscrewȮextruder'ȮěŅĔĬńŘĬĬŜŅĝŇŘĬĚŅĬĪňŗœħƟœĮĪħĽŀĭĽĴĭńĨŇŒĬħƟŅĬĨƞŅĚȮŕȮıĭĺƞŅěŅĔĔŅĶĪħĽŀĭ
ĽńĦģŅĬĺŇĪĵŅħƟĺĵȮSEM ŐĽħĚŒľƟŏľŖĬĺƞŅıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚŏĔŇħĔŅĶŐĵĔŏĲĽĔńĬŒĬĭŅĚĽńħĽƞĺĬĔŅĶįĽĴȮ
ěŅĔĔŅĶĪħĽŀĭȮDSCȮŐĽħĚŒľƟŏľŖĬĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĽńħĽƞĺĬĔŅĶįĽĴĕŀĚȮPLA ĨńŘĚŐĨƞȮ80  
ŏĮŀĶƢŏĞŖĬőħĵĬŘŜŅľĬńĔĕŉŘĬœĮĬńŘĬœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚȮglass transition temperature (Tg) ĕŀĚȮ
PLA ŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮŀŅěŏĬŊŗŀĚěŅĔıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚœĴƞĴňėĺŅĴŏĕƟŅĔńĬȮěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇ
ŏĝŇĚĔĸıĭĺƞŅȮtensile strength, modulus ŐĸŃ elongation at break ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňėƞŅ
ĸħĸĚĨŅĴĮĶŇĴŅĦȮPBS ĪňŗŏıŇŗĴĕŉŘĬȮŐĸŃıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĽńħĽƞĺĬĕŀĚȮPLA ĨńŘĚŐĨƞȮ80 ŏĮŀĶƢŏĞŖĬ
őħĵĬŘŜŅľĬńĔĕŉŘĬœĮȮĴňėƞŅȮtensile strength ŐĸŃȮmodulus ŏĮƦĬœĮĨŅĴĔġĔŅĶįĽĴ 
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ĳŅıĪňŗȮ2.6ȮĳŅıȮSEM ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBS ĪňŗĽńħĽƞĺĬĨƞŅĚ [4] 

 

   
(Ĕ) Tensile strength (ĕ) Modulus (ė) % Elongation at break 
ĳŅıĪňŗȮ2.7ȮįĸĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭŐĶĚħŉĚĵŊħĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBSȮ[4] 

 
ěŅĔĚŅĬĺŇěńĵĕŀĚȮT. Yokohara ŐĸŃėĦŃȮY4[ȮœħƟĻŉĔļŅőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇŒĬĨƟŅĬĨƞŅĚȮŕȮ

ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PLA/PBS őħĵĪŜŅĔŅĶįĽĴȮPLA ŐĸŃȮPBS ĪňŗĽńħĽƞĺĬȮPLA/PBS ŏĮƦĬȮ100/0, 
90/10ȮŐĸŃ 80/20ȮħƟĺĵŏėĶŊŗŀĚȮinternal mixerȮěŅĔĬńŘĬĬŜŅĴŅĻŉĔļŅőėĶĚĽĶƟŅĚȮŐĸŃĽĴĭńĨŇŒĬĨƟŅĬ
ĨƞŅĚŕȮħƟĺĵŏĪėĬŇėȮSEM, DSC, DMA ŐĸŃȮoptical polarized microscope ěŅĔįĸĔŅĶĪħĽŀĭ
ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBS œĴƞĽŅĴŅĶĩįĽĴŏĕƟŅĔńĬœħƟȮŐĸŃŏĔŇħĔŅĶŐĵĔŏĲĽĔńĬȮĬŀĔěŅĔĬňŘěŅĔ
ĔŅĶĪħĽŀĭħƟĺĵŏĪėĬŇėȮDSC ŐĸŃȮDMA ıĭĺƞŅȮĔŅĶĴňŏĲĽĕŀĚȮPBS ĪŜŅŒľƟȮPLA ĽŅĴŅĶĩ 
ŏĔŇħĔŅĶĨĔįĸŉĔœħƟŏıŇŗĴĕŉŘĬȮ&cold crystallization) ĞŉŗĚŏĴŊŗŀĴňĮĶŇĴŅĦȮPBS ŏıŇŗĴĕŉŘĬȮŀŋĦľĳŌĴŇĔŅĶĨĔįĸŉĔ
ĕŀĚȮPLA ěŃĨŗŜŅĸĚȮŐĽħĚŒľƟŏľŖĬĺƞŅȮPBS ĪňŗŏĨŇĴĸĚœĮĬńŘĬȮĪŜŅľĬƟŅĪňŗŏĮƦĬĽŅĶĶŇŏĶŇŗĴĔŅĶŏĔŇħįĸŉĔȮ
&nucleating agent'ȮŒľƟĔńĭȮPLA  
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ĳŅıĪňŗȮ2./.ȮĳŅıȮSEM ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBS ĪňŗĽńħĽƞĺĬĨƞŅĚȮŕ [6] 

 
R. Wang ŐĸŃėĦŃȮ[11]ȮœħƟĻŉĔļŅĔŅĶĮĶńĭĮĶŋĚėĺŅĴŏľĬňĵĺĕŀĚȮPLLA őħĵĔŅĶĪŜŅŏĮƦĬ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶƞĺĴĔńĭȮPBS ĪňŗĽńħĽƞĺĬȮPLLA/PBS ŏĮƦĬȮ80/20 ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮıĶƟŀĴĪńŘĚŏĨŇĴ 
œħėŇĺĴŇĺŏĮŀĶƢŀŀĔœĞħƢȮ(Dicumyl peroxide, DCP) ŒĬĮĶŇĴŅĦȮ0.05-0.2 phr ıĭĺƞŅĔŅĶŏĨŇĴ PBS ĪŜŅ
ŒľƟȮPLLA ĽŅĴŅĶĩħŉĚĵŊħœħƟĴŅĔĕŉŘĬȮŐĸŃŏĴŊŗŀŏĨŇĴȮDCP 0.05-0.2 phr ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňėƞŅ 
impact strength ĽŌĚĕŉŘĬȮŐĨƞȮtensile strength ŐĸŃȮmodulus ĴňėƞŅĸħĸĚŏĴŊŗŀĴňĔŅĶŏĨŇĴȮDCP ŒĬ
ĮĶŇĴŅĦĴŅĔĕŉŘĬȮěŅĔĔŅĶĻŉĔļŅıķĨŇĔĶĶĴĔŅĶŏĔŇħįĸŉĔħƟĺĵĔĸƟŀĚȮPOM ȮıĭĺƞŅȮPBS ĪŜŅŒľƟľĬƟŅĪňŗŏĮƦĬ
ĽŅĶĶŇŏĶŇŗĴĔŅĶŏĔŇħįĸŉĔŒľƟŐĔƞȮPLLA ŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮıĭĺƞŅĔŅĶŏĨŇĴȮPBS ĸĚœĮĬńŘĬȮœĴƞœħƟĽƞĚįĸĨƞŀ
ĮĶŇĴŅĦįĸŉĔĕŀĚȮPLLA ĴŅĔĬńĔȮĬŀĔěŅĔĬňŘĵńĚıĭĺƞŅŏĴŊŗŀĴňĔŅĶŏĨŇĴȮDCP ŒĬĮĶŇĴŅĦŏıŇŗĴĴŅĔĕŉŘĬ ĽƞĚįĸ
ĪŜŅŒľƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĔŇħȮcold crystallizationȮĕŀĚȮPLLA ĴňėƞŅĸħĸĚȮėĺŅĴľĬŊħĕŀĚ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňėƞŅŏıŇŗĴĕŉŘĬȮŀŅěŏĬŊŗŀĚĴŅěŅĔĔŅĶĪňŗȮPBS ĽŅĴŅĶĩĔĶŃěŅĵĨńĺœħƟħňȮŐĸŃĴňŐĶĚĵŉħĨŇħ
ĶŃľĺƞŅĚıŊŘĬįŇĺĕŀĚȮPLLA ŐĸŃȮPBS ĞŉŗĚŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴŏĕƟŅĔńĬœħƟĭŅĚĽƞĺĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 

 

 

 
ĳŅıĪňŗȮ2.//ȮĳŅıȮSEM ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLLA/PBS/DCP ĪňŗĽńħĽƞĺĬĨƞŅĚȮŕ [11] 

 
M.-B. ColtelliȮŐĸŃėĦŃȮ[10]ȮœħƟĪŜŅĔŅĶĻŉĔļŅįĸĕŀĚĶňŐŀėĪňĲŏŀŏěĬĨƢĨƞŀőėĶĚĽĶƟŅĚȮŐĸŃ 

ĽĴĭńĨŇħƟŅĬĨƞŅĚŕȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBAT őħĵĴňĔŅĶŏĨŇĴĶňŐŀėĨňĲŏŀŏěĬĨƢėŊŀȮ2,5-dimethyl-
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2,5-di(tert-butylperoxy) hexane ľĶŊŀȮperox ŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ0.6 phr ěŅĔĔŅĶĪħĽŀĭħƟĺĵ
ŏĪėĬŇėȮSEMȮıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBAT ĪňŗĴňĔŅĶŏĨŇĴ perox ěŃĴňĔŅĶĵŉħĨŇħĔńĬĶŃľĺƞŅĚıŊŘĬįŇĺ
ĕŀĚȮPLA ŐĸŃȮPBAT ĞŉŗĚŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴŏĕƟŅĔńĬœħƟĭŅĚĽƞĺĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ ŏĬŊŗŀĚĴŅěŅĔȮ
PLA ŐĸŃȮPBAT ĽŅĴŅĶĩŏĔŇħĮĢŇĔŇĶŇĵŅįƞŅĬȮfree radical œħƟȮĬŜŅœĮĽŌƞĔŅĶŏĝŊŗŀĴĕĺŅĚĶŃľĺƞŅĚĽŅĵőĞƞĕŀĚ
ıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħ ĞŉŗĚĝƞĺĵĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢŒľƟħňĕŉŘĬ 

 

 

  
ĳŅıĪňŗȮ2.12 ĳŅıȮSEM ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBAT(75/25) őħĵĴňĔŅĶŏĨŇĴȮperox [10] 

 

 
 

 

(Ĕ) PLA/PBAT(75/25) 
 

(ĕ) PLA/PBAT/Perox 
(75/25/0.12) 
 

(ė) PLA/PBAT/Perox 
(75/25/0.21) 
 

 
 

 

PLA/PBAT/Perox 
(75/25/0.6) 
 

(Ě) (ě) PLA/PBAT/Perox 
(75/25/0.46) 
 

  

 
 

 

PLA/PBAT/Perox 
(75/25/0.6) 
 

(Ě) (ě) PLA/PBAT/Perox 
(75/25/0.46) 
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ĳŅıĪňŗȮ2.13ȮŐįĬĳŅıŐĽħĚĮĢŇĔŇĶŇĵŅĪňŗŏĔŇħĕŉŘĬŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PLA/PBAT ĪňŗĴňĔŅĶŏĨŇĴ 

ŏĮŀĶƢŀŀĔœĞħƢȮROOR [10]  
 

P. MaȮŐĸŃėĦŃȮ[12]ȮœħƟĻŉĔļŅįĸĕŀĚĶňŐŀĔĪňĲŏŀŏěĬĨƢĨƞŀőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇħƟŅĬĨƞŅĚ ŕȮ
ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPHBV/PBS ŐĸŃȮPHB/PBS őħĵĴňĔŅĶŏĨŇĴĶňŐŀėĨňĲŏŀŏěĬĨƢėŊŀȮ 
Dicumyl peroxide (DCP) ŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ1.0Ȯphr ěŅĔĔŅĶĪħĽŀĭħƟĺĵŏĪėĬŇėȮSEM ıĭĺƞŅ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPHBV/PBS ŐĸŃȮPHB/PBS ĪňŗĴňĔŅĶŏĨŇĴȮDCP ěŃĴňĔŅĶĵŉħĨŇħĔńĬĶŃľĺƞŅĚıŊŘĬįŇĺĕŀĚȮ
PHBV/PBS ŐĸŃȮPHB/PBS ĞŉŗĚŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴŏĕƟŅĔńĬœħƟĭŅĚĽƞĺĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
ŏĬŊŗŀĚĴŅěŅĔȮPHBV/PBS ŐĸŃȮPHB/PBS ĽŅĴŅĶĩŏĔŇħȮfree radical ĪŜŅŒľƟŏĔŇħŏĝŊŗŀĴĕĺŅĚĶŃľĺƞŅĚ 
ĽŅĵőĞƞĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħȮĞŉŗĚĝƞĺĵıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗħňĕŉŘĬ 

 

 
ĳŅıĪňŗȮ2.14ȮĳŅıȮSEM ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPHBV/PBS(80/20) ĪňŗĴňĔŅĶŏĨŇĴ DCP [12] 

 

 

 

(ĕ) (Ĕ) PHBV/PBS/DCP 
(80/20/0.05) 

 

PHBV/PBS/DCP 
(80/20/0.05) 
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ĳŅıĪňŗȮ2.15ȮĳŅıȮSEM ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPHB/PBS(80/20)ȮĪňŗĴňĔŅĶŏĨŇĴȮDCP [12] 
 
M. Harada ŐĸŃėĦŃȮY6[ȮœħƟĻŉĔļŅįĸĕŀĚĽŅĶĝƞĺĵĮĶŃĽŅĬĨƞŀĽĴĭńĨŇŏĝŇĚĔĸĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PCL ĪňŗĴňĔŅĶŏĨŇĴȮLTI ŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ.,3Ȯphr ıĭĺƞŅȮimpact strength, 
ultimate strain ŐĸŃ tensile stressȮĴňėƞŅĽŌĚĕŉŘĬȮŐĸŃŒĬĚŅĬĺŇěńĵĕŀĚȮS. YangȮŐĸŃėĦŃȮ[25]ȮœħƟ
ĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚȮPLA ĪňŗĴňĔŅĶŏĨŇĴ triallyl isocyanurate (TAIC) ŏıŊŗŀĪŜŅľĬƟŅĪňŗŏĮƦĬ
ĨńĺŏĝŊŗŀĴĕĺŅĚȮŐĸŃ dicumyl peroxide (DCP) ŏĮƦĬĨńĺŏĶŇŗĴĮĢŇĔŇĶŇĵŅȮěŅĔįĸĔŅĶĪħĽŀĭȮTGA ıĭĺƞŅ
ŀŋĦľĳŌĴŇĪňŗıŀĸŇŏĴŀĶƢŏĶŇŗĴŏĔŇħĔŅĶĽĸŅĵĨńĺĴňėƞŅŏıŇŗĴĽŌĚĕŉŘĬŏĴŊŗŀĴňĔŅĶŏĨŇĴȮTAIC ŐĸŃȮDCP ĸĚœĮŒĬĮĶŇĴŅĦ
ĴŅĔĕŉŘĬ 

 

 
ĳŅıĪňŗȮ2.16ȮĔĶŅĲ TGA ĕŀĚȮPLA ĪňŗĴňĔŅĶŏĨŇĴȮTAIC ŐĸŃȮDCP [25] 

 
K. Sotho [26] œħƟĻŉĔļŅįĸĕŀĚĶňŐŀėĨňĲŏŀŏěĬĪƢĨƞŀĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĪňŗ

ĴňĔŅĶŏĨŇĴŏĮŀĶƢŀŀĔœĞħƢȮ2 ĝĬŇħȮėŊŀȮPerkadox  ŐĸŃȮLuperox ŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ1 phr ěŅĔ 
ĔŅĶĪħĽŀĭȮSEM ıĭĺƞŅĕĬŅħŀĬŋĳŅėĕŀĚȮPLA ĪňŗĔĶŃěŅĵĨńĺŀĵŌƞŒĬȮPBS ĴňĕĬŅħŏĸŖĔĸĚȮŏĴŊŗŀĴňĔŅĶŏĨŇĴ
ŏĮŀĶƢŀŀĔœĞħƢ ĸĚœĮŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮŐĸŃěŅĔįĸĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

 
   

 

(ĕ) (Ĕ) PHB/PBS/DCP 
(80/20/0.05) 

 

PHB/PBS/DCP 
(80/20/0.05) 
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PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴŏĮŀĶƢŀŀĔœĞħƢĴňėƞŅ impact strength ŐĸŃȮtensile strength ĽŌĚĕŉŘĬȮőħĵŏĴŊŗŀ
ıŇěŅĶĦŅĪňŗĮĶŇĴŅĦŏĮŀĶƢŀŀĔœĞħƢŏĪƞŅĔńĬȮıĭĺƞŅ Perkadox ĝƞĺĵĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃ 
ĽńĦģŅĬĺŇĪĵŅħňĔĺƞŅȮLuperox ŐĸŃıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĽĴĭńĨŇŏĝŇĚĔĸħňĪňŗĽŋħėŊŀȮıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴ Perkadox 0.005 phr 

(a)  
 

(b)  
ĳŅıĪňŗȮ2.17ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮ(a) Luperox ŐĸŃȮ(b)ȮPerkadox  

 
ěŅĔĚŅĬĺŇěńĵĕŀĚȮS. Lin ŐĸŃėĦŃȮY05[ȮœħƟĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸŐĸŃĽńĦģŅĬĺŇĪĵŅĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBAT ĪňŗĽńħĽƞĺĬȮ70/30ȮĪňŗŏĔŇħįƞŅĬĮĢŇĔŇĶŇĵŅĪĶŅĬĽƢŏŀĽŏĪŀĶŇĲƕŏėĝńĬȮ
(transesterification) őħĵĴňĔŅĶŏĨŇĴȮTi(OBu)4 ľĶŊŀȮTBT ŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ0.5Ȯphr ěŅĔĔŅĶĪħĽŀĭȮ
SEM ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBAT ĪňŗĴňĔŅĶŏĨŇĴ Ti(OBu)4 ěŃĴňŀĬŋĳŅėĕŀĚȮPBAT ĪňŗĔĶŃěŅĵĨńĺ
ŀĵŌƞŒĬȮPLA ĴňĕĬŅħŏĸŖĔĸĚȮĴňĔŅĶĵŉħŏĔŅŃĔńĬĶŃľĺƞŅĚıŊŘĬįŇĺĕŀĚȮPLA ŐĸŃȮPBAT ĴŅĔĕŉŘĬȮŐĸŃěŅĔ 
įĸĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBAT ĪňŗĴňĔŅĶŏĨŇĴȮTi(OBu)2ȮěŃĴňėƞŅȮ 
impact strength ŐĸŃȮtensile strength ĽŌĚĕŉŘĬȮ 
 

 
ĳŅıĪňŗȮ2.18ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮTBT  
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ĳŅıĪňŗȮ2.19ȮįĸĕŀĚĮĶŇĴŅĦ TBT ĨƞŀėƞŅ tensile strength ŐĸŃ elongation at breakȮĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PBAT [27] 
 

 
ĳŅıĪňŗȮ2.20ȮįĸĕŀĚĮĶŇĴŅĦ TBT ĨƞŀėƞŅ impact strength ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PLA/PBAT ŏĪňĵĭ

ĔńĭȮPure PLA Y05[ 
 
ěŅĔĚŅĬĺŇěńĵĕŀĚȮI. Moura ŐĸŃėĦŃȮ[28]ȮœħƟĻŉĔļŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĪĶŅĬĽƢŏŀĽŏĪŀĶŇĲƕŏėĝńĬȮ

&transesterification) ĕŀĚȮPLA ŐĸŃȮEVA őħĵĴňĔŅĶŏĨŇĴȮTi(OiPr)2ȮŐĸŃ Ti(OPh)2ȮŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ 
2.0Ȯwt%ȮěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸ ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/EVA ĪňŗĴňĔŅĶŏĨŇĴȮTi(OiPr)4 ŐĸŃȮ
Ti(OPh)4 ěŃĴňėƞŅ %Elongation at break ŐĸŃȮYoung Modulus ĽŌĚĕŉŘĬ 
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ĳŅıĪňŗȮ2.21ȮėƞŅȮ#Elongation at break ŐĸŃȮYoung ModulusȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

PLA/EVA[28] 
 

 ěŅĔĚŅĬĺŇěńĵĕŀĚȮR. Al-Itry ŐĸŃėĦŃȮ[14]ȮœħƟĻŉĔļŅĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚȮPLA/PBAT ĪňŗŀńĨĶŅĽƞĺĬȮ80/20 őħĵĴňĔŅĶŏĨŇĴȮJoncryl (ĴňőėĶĚĽĶƟŅĚħńĚĳŅı
ĪňŗȮ2.22) ŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ1 ŏĮŀĶƢŏĞĬĨƢőħĵĬŘŜŅľĬńĔ ěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮıĭĺƞŅ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PLA/PBAT ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl ĴňėƞŅȮTensile modulus ŐĸŃȮ%Elongation at 
break ĪňŗĴňėƞŅĽŌĚĕŉŘĬȮŀŅěŏĬŊŗŀĚĴŅěŅĔĴňĔŅĶĵŉħŏĔŅŃĔńĬĶŃľĺƞŅĚıŊŘĬįŇĺĕŀĚȮPLA ŐĸŃȮPBAT ĴŅĔĕŉŘĬȮ 

 
ĳŅıĪňŗȮ2.00ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮJoncryl ADR®-2146 

 
ĨŅĶŅĚĪňŗȮ2.3ȮĽĴĭńĨŇŏĝŇĚĔĸȮ&tensile modulus, stress at break ŐĸŃ elongation at break) ĕŀĚȮ

PLA, PLA/PBAT ĪňŗĴňĔŅĶŏĨŇĴŐĸŃœĴƞŏĨŇĴȮJoncrylȮ[14] 
Samples Tensile 

modulus (MPa) 
Stress at break 

(MPa) 
Elongation at 

break (%) 
PLA_180°C 
PLA_PBAT_0_180°C  
PLA_PBAT_0.25_3min_180°C 
PLA_PBAT_0.5_3min _180°C 

1350 ± 90 
820 ± 70 
822 ± 65 
1095 ± 60 

68.5 ± 5 
48 ± 2 
37 ± 2 
47 ± 2 

14 ± 3 
50 ± 10 
116 ± 4 
135 ± 9 
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ĭĪĪňŗȮ3 

ĺŇīňħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
  
3.1 ĺńĽħŋŐĸŃĽŅĶŏėĴňĪňŗŒĝƟŒĬĚŅĬĺŇěńĵ 
 3.1.1 ıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ(Poly(butylene succinate),ȮPBS) ĪňŗŒĝƟŒĬĚŅĬĺŇěńĵĬňŘȮėŊŀȮ 
GS Pla® ŏĔĶħȮFZ91PD ĴňĸńĔļĦŃŏĮƦĬŏĴŖħȮĽňĕŅĺĕŋƞĬȮįĸŇĨőħĵĭĶŇļńĪȮMitsubishi Chemicals 
ĮĶŃŏĪĻĠňŗĮŋƙĬȮĴňħńĝĬňĔŅĶœľĸĨŅĴĴŅĨĶģŅĬȮASTM D-1238 ŏĪƞŅĔńĭȮ11 g/10 min (ĪňŗĽĳŅĺŃȮ190Ȯ
°C/2.16 kg)  
 

 
ĳŅıĪňŗȮ3.1ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ(Poly(butylene succinate),ȮPBS) 

 
 3.1.2 ıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ(Poly(lactic acid),ȮPLA) ĪňŗŒĝƟŒĬĚŅĬĺŇěńĵĬňŘȮėŊŀŏĔĶħȮ4043D  
ĴňĸńĔļĦŃŏĮƦĬŏĴŖħȮĽňŏľĸŊŀĚŒĽȮįĸŇĨőħĵĭĶŇļńĪȮNatureWorks LLC ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅȮ 
ĴňħńĝĬňĔŅĶœľĸĨŅĴĴŅĨĶģŅĬȮASTM D-1238 ŏĪƞŅĔńĭȮ2 g/10 min (ĪňŗĽĳŅĺŃȮ190Ȯ°C/2.16 kg)  
 

 
ĳŅıĪňŗȮ3.2ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ(Poly(lactic acid),ȮPLA) 

 
 3.1.3 Di(tert-butylperoxyisopropyl) benzene (Perkadox 14-40B-PD) ĪňŗŒĝƟŒĬ
ĚŅĬĺŇěńĵĬňŘĴňĸńĔļĦŃŏĮƦĬįĚĸŃŏŀňĵħȮĽňĕŅĺȮįĸŇĨőħĵĭĶŇļńĪ Akzo Nobel ĴňėĺŅĴŏĕƟĴĕƟĬĕŀĚ 
ŏĮŀĶƢŀŀĔœĞħƢȮ40%Ȯ(ĽƞĺĬĪňŗŏľĸŊŀėŊŀȮŐėĸŏĞňĵĴėŅĶƢĭŀŏĬĨȮŐĸŃĞŇĸŇĔŅ) ŏĮŀĶƢŀŀĔœĞħƢěŃŐĨĔĨńĺŒľƟ 
ĲĶňŐĶħŇėŀĸȮŒĝƟŏĮƦĬĶňŐŀėĪňĲŏŀŏěĬĪƢȮĴňėĶŉŗĚĝňĺŇĨȮ2.5 ĬŅĪňȮĪňŗ 180 °C 
 

 
ĳŅıĪňŗȮ3.3ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮDi(tert-butylperoxyisopropyl) benzene
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 3.1.4 Joncryl® ADR-4368 ĪňŗŒĝƟŒĬĚŅĬĺŇěńĵĬňŘȮĴňĸńĔļĦŃŏĮƦĬįĸŉĔĕĬŅħŏĸŖĔȮĽňĕŅĺȮ 
įĸŇĨőħĵĭĶŇļńĪȮBASF Chemical Co. ŒĝƟŏĮƦĬĽŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸȮ(Chain extender)  
ĪňŗĮĶŃĔŀĭœĮħƟĺĵľĴŌƞŀňıŀĔœĞħƢěŜŅĬĺĬĴŅĔ 

 
ĳŅıĪňŗȮ3.2ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮJoncryl® ADR-4368 

 
 3.1.5 Titanium (IV) butoxide (TBT) ĪňŗŒĝƟŒĬĚŅĬĺŇěńĵĬňŘȮĴňĸńĔļĦŃŏĮƦĬĕŀĚŏľĸĺĽňŏľĸŊŀĚ
ŒĽȮĴňėĺŅĴĭĶŇĽŋĪīŇś 97% įĸŇĨőħĵĭĶŇļńĪ Sigma-Aldrich Co. LLC. ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅ ŒĝƟŏĮƦĬ 
ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮtransesterification 

 
ĳŅıĪňŗȮ3.5ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮTitanium(IV) butoxide 

  
3.2 ŏėĶŊŗŀĚįĽĴŐĸŃĕŉŘĬĶŌĮ 
 3.2.1 ŏėĶŊŗŀĚįĽĴĳŅĵŒĬŐĭĭĮƕħȮ(Internal mixer) ĶŋƞĬȮMX 105-D40L50 ĭĶŇļńĪȮ 
ŏěĶŇĠĪńĻĬƢȮĮĶŃŏĪĻœĪĵȮ 
 3.2.2 ŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞȮ(Co-rotating twin screw extruder) L/D = 40 ĶŋƞĬȮ 
HRJ-25 ĭĶŇļńĪȮEnmach Co.,Ltd. ĮĶŃŏĪĻěňĬȮ 
 3.2.3 ŏėĶŊŗŀĚŀńħĕŉŘĬĶŌĮȮ(Compression molding) ĶŋƞĬPR10-W300L350 ĭĶŇļńĪȮ 
ŏěĶŇĠĪńĻĬƢȮĮĶŃŏĪĻœĪĵȮ 
 3.2.4 ŏėĶŊŗŀĚĜňħŏĕƟŅŏĭƟŅȮ(Injection molding) ĶŋƞĬȮHYF-350 ĭĶŇļńĪȮNingbo Jiangdong 
Xiazhou Plastic Industry Co., Ltd. ĮĶŃŏĪĻěňĬ 
 
3.3 ŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮ 
 3.3.1 ĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮ(Scanning Electron Microscope, 
SEM) ĶŋƞĬȮCanscan MX-2000 ĮĶŃŏĪĻŀńĚĔķļȮŒĝƟĺŇŏėĶŅŃľƢĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 
 3.3.2 ŏėĶŊŗŀĚȮUniversal testing machine (UTM) ĶŋƞĬȮ5969 Load cell ĽŌĚĽŋħȮ50 kN  
ĶŃĵŃĵŊħĽŌĚĽŋħȮ1212 mm ĭĶŇļńĪȮInstron Engineering Corporation ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅȮ 
ŒĝƟĪħĽŀĭĽĴĭńĨŇĔŅĶħŉĚĵŊħĕŀĚĝŇŘĬĚŅĬȮ(Tensile test) 

 

 



27 
 

 

 3.3.3 ŏėĶŊŗŀĚĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔȮ(Impact tester) ĶŋƞĬȮZwick 
Pendulum impact tester B5102.202 ıĸńĚĚŅĬĽŌĚĽŋħŒĬĔŅĶĔĶŃŐĪĔȮ4 ěŌĸ 
 3.3.4 ŏėĶŊŗŀĚȮFourier transform infrared spectrometer (FTIR) ĶŋƞĬȮVertex 70 ĭĶŇļńĪȮ
Bruker Optic ĮĶŃŏĪĻŏĵŀĶĴĬňȮŒĝƟĽŜŅľĶńĭĺŇŏėĶŅŃľƢľĴŌƞĲƤĚĔƢĝńĬĕŀĚĽŅĶħƟĺĵĶńĚĽňŀŇĬĲĶŅŏĶħ 
 3.3.5 ŏėĶŊŗŀĚ Differential scanning calorimeter (DSC) ĶŋƞĬȮDSC1 ĭĶŇļńĪȮMettler 
Toledo ĮĶŃŏĪĻĽĺŇĨŏĞŀĶƢŐĸĬħƢȮŒĝƟĽŜŅľĶńĭĺŇŏėĶŅŃľƢŀŋĦľĳŌĴŇȮŐĸŃıĸńĚĚŅĬŒĬĔŅĶľĸŀĴįĸŉĔ/ 
ĔŅĶŏĔŇħįĸŉĔĕŀĚıŀĸŇŏĴŀĶƢȮĝƞĺĚŀŋĦľĳŌĴŇĪňŗĽŅĴŅĶĩĪħĽŀĭœħƟȮ-85°C ĩŉĚ 700°C 
 3.3.6 ŏėĶŊŗŀĚĪħĽŀĭȮHeat distortion temperature (HDT) ĮĶŃŏĪĻœĪĵ 
 3.3.7 ŏėĶŊŗŀĚȮThermogravimetric analyzer (TGA) ĶŋƞĬȮTGA/DSC1 ĭĶŇļńĪȮMettler 
Toledo ĮĶŃŏĪĻĽĺŇĨŏĞŀĶƢŐĸĬħƢȮŒĝƟĽŜŅľĶńĭĺŇŏėĶŅŃľƢĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬȮĝƞĺĚŀŋĦľĳŌĴŇĪňŗ 
ĽŅĴŅĶĩĪħĽŀĭœħƟȮ25°C ĩŉĚ 1100°C 
 3.3.8 ŏėĶŊŗŀĚĪħĽŀĭħńĝĬňĔŅĶœľĸȮ(Melt flow indexer) ĶŋƞĬ Plastometer: MFR1 
ĭĶŇļńĪȮŏěĶŇĠĪńĻĬƢȮĮĶŃŏĪĻœĪĵ 
 3.3.9 ŏėĶŊŗŀĚ Dynamic Mechanical Analyzer (DMA)ȮĶŋƞĬȮMCR 302 ĭĶŇļńĪȮAnton 
Paar GmbH ŒĝƟĽŜŅľĶńĭĺŇŏėĶŅŃľƢľŅėĺŅĴľĬŉħŏĝŇĚĞƟŀĬȮĝƞĺĚėĺŅĴĩňŗĪňŗĽŅĴŅĶĩĪħĽŀĭœħƟȮ10-7 ĩŉĚȮ 
628 rad/s  
 3.3.10 ŏėĶŊŗŀĚȮProton Nuclear Magnetic Resonance spectrometer (1H NMR) ĶŋƞĬȮ
300 Ultrasheild ĭĶŇļńĪȮBruker ĮĶŃŏĪĻŏĵŀĶĴĬňȮŒĝƟĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶ 
 
3.4 ĕńŘĬĨŀĬŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
 3.4.1 ĔĶŃĭĺĬĔŅĶŒĬĔŅĶįĽĴŐĸŃĕŉŘĬĶŌĮĝŇŘĬĚŅĬĽŜŅľĶńĭĔŅĶĪħĽŀĭ 
  3.4.1.1 ĕńŘĬĨŀĬĔŅĶįĽĴŐĸŃĕŉŘĬĶŌĮıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪńŘĚĪňŗŏĨŇĴȮŐĸŃœĴƞŏĨŇĴȮ
Perkadox ľĶŊŀȮJoncryl ħƟĺĵŏėĶŊŗŀĚŀńħĶňħĝĬŇħĽĔĶŌėŌƞ 
  ŏĨĶňĵĴıŀĸŇŏĴŀĶƢȮŐĸŃĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĮĢŇĔŇĶŇĵŅŏėĴňĽŜŅľĶńĭĔŅĶŏĭĸĬħƢȮőħĵ
ŀĭȮPBS ŐĸŃȮPLA ĪňŗŀŋĦľĳŌĴŇȮ60°C ŏĮƦĬŏĺĸŅȮ6 ĝńŗĺőĴĚ 
  ĪŜŅĔŅĶįĽĴȮPBS ŐĸŃȮPLA ĪňŗŀńĨĶŅĽƞĺĬĔŅĶįĽĴĨƞŅĚŕȮ(ŐĸŃȮPerkadox ľĶŊŀȮ
Joncryl) ŐĸŃŏĕĵƞŅŒľƟĔĶŃěŅĵĪńŗĺĩŉĚĔńĬŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮĔƞŀĬĮƚŀĬŏĕƟŅĽŌƞŏėĶŊŗŀĚŀńħĶňħĝĬŇħĽĔĶŌėŌƞȮőħĵĨńŘĚ
ŀŋĦľĳŌĴŇŒĬőĞĬĨƞŅĚŕȮŏĮƦĬȮ100/130/140/150/160/170/180/ 195°C, 100 rpm ěŅĔĬńŘĬŀńħĶňħ 
ĽŅĶįĽĴįƞŅĬľńĺħŅĵŒľƟŏĮƦĬŏĽƟĬȮľĸƞŀŏĵŖĬħƟĺĵĬŘŜŅȮŐĸƟĺĨńħŒľƟŏĮƦĬĝŇŘĬŏĸŖĔŕȮħƟĺĵŏėĶŊŗŀĚĨńħŏĴŖħ 
  ĕŉŘĬĶŌĮĝŇŘĬĚŅĬĽŜŅľĶńĭĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨƟŅĬĪŅĬĨƞŀŐĶĚħŉĚĵŊħȮ
(Tensile) ħƟĺĵĔŅĶĜňħŏĕƟŅŏĭƟŅȮ(Injection molding) ŏĮƦĬĶŌĮĪĶĚȮdumbbell ĪňŗŀŋĦľĳŌĴŇȮ190-200°CȮ
ħƟĺĵėĺŅĴħńĬȮ40 ĭŅĶƢȮ 
  ĕŉŘĬĶŌĮĝŇŘĬĚŅĬĽŜŅľĶńĭĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨƟŅĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔȮ
(Impact) ŐĸŃĝŇŘĬĚŅĬĽŜŅľĶńĭĻŉĔļŅŀŋĦľĳŌĴŇĔŅĶėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬĕŀĚıĸŅĽĨŇĔȮ(HDT) ħƟĺĵĔŅĶŀńħ
ĕŉŘĬĶŌĮȮ(Compression molding) ĪňŗŀŋĦľĳŌĴŇȮ180°CȮőħĵȮPre-heat 4 ĬŅĪň, Full pressing 1 ĬŅĪňȮ
ŐĸŃȮCooling 5 ĬŅĪň 
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  3.4.1.2 ĕńŘĬĨŀĬĔŅĶįĽĴŐĸŃĕŉŘĬĶŌĮıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗŏĨŇĴȮTBT ħƟĺĵ
ŏėĶŊŗŀĚįĽĴĳŅĵŒĬŐĭĭĮƕħ 
  ŏĨĶňĵĴıŀĸŇŏĴŀĶƢȮŐĸŃĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĮĢŇĔŇĶŇĵŅŏėĴňĽŜŅľĶńĭĔŅĶŏĭĸĬħƢȮőħĵ 
ĔŅĶŀĭȮPBS ŐĸŃȮPLA ĪňŗŀŋĦľĳŌĴŇȮ60°C ŏĮƦĬŏĺĸŅȮ6 ĝńŗĺőĴĚ 
  ĪŜŅĔŅĶįĽĴȮPBS, PLA ŐĸŃȮTBT ĪňŗŀńĨĶŅĽƞĺĬĔŅĶįĽĴĨƞŅĚȮŕȮŏĕĵƞŅŒľƟĔĶŃěŅĵĪńŗĺĩŉĚ
ĔńĬŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮĔƞŀĬŏĨŇĴıŀĸŇŏĴŀĶƢŏĕƟŅœĮŒĬŏėĶŊŗŀĚȮĪňŗŀŋĦľĳŌĴŇ 185°C, 60 rpm ŏĮƦĬŏĺĸŅȮ15 ĬŅĪňȮ
ěŅĔĬńŘĬĬŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟĴŅĨńħŒľƟŏĮƦĬĝŇŘĬŏĸŖĔŕȮ 
  ĕŉŘĬĶŌĮĝŇŘĬĚŅĬĽŜŅľĶńĭĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨƟŅĬĪŅĬĨƞŀŐĶĚħŉĚĵŊħȮ
(Tensile),ȮĝŇŘĬĚŅĬĽŜŅľĶńĭĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨƟŅĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔȮ(Impact) ŐĸŃ
ĝŇŘĬĚŅĬĽŜŅľĶńĭĻŉĔļŅŀŋĦľĳŌĴŇĔŅĶėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬĕŀĚıĸŅĽĨŇĔȮ(HDT) őħĵĔŅĶŀńħĕŉŘĬĶŌĮȮ
(Compression molding) ĪňŗŀŋĦľĳŌĴŇȮ180°C őħĵȮPre-heat 4 ĬŅĪň, Full pressing 1 ĬŅĪňȮŐĸŃȮ
Cooling 5 ĬŅĪň 
 
 3.4.2 ĔĶŃĭĺĬĔŅĶŒĬĔŅĶĪħĽŀĭĽĴĭńĨŇħƟŅĬĨƞŅĚȮŕȮ 
 Ȯ ĻŉĔļŅĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮħƟĺĵŏĪėĬŇėȮSEM ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗ
œħƟěŅĔĝŇŘĬĚŅĬĪňŗľńĔŒĬœĬőĨĶŏěĬŏľĸĺ, ĝŇŘĬĚŅĬĪňŗŐĨĔľńĔěŅĔĔŅĶĪħĽŀĭĔŅĶĨƟŅĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔȮ
ŐĸŃĝŇŘĬĚŅĬĪňŗĕŅħěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀŐĶĚħŉĚĵŊħ őħĵĪŜŅĔŅĶĪħĽŀĭĳŅĵŒĨƟőľĴħȮ 
back scattering ĪňŗėĺŅĴĨƞŅĚĻńĔĵƢȮ15.00 kV ĪňŗĔŜŅĸńĚĕĵŅĵȮ1000 ŐĸŃȮ1...ȮŏĪƞŅ 
 Ȯ ĬŜŅĝŇŘĬĚŅĬĶŌĮĪĶĚȮdumbbell ĪňŗœħƟœĮĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨƟŅĬĪŅĬĨƞŀŐĶĚ
ħŉĚĵŊħȮ(Tensile)ȮőħĵŒĝƟŏėĶŊŗŀĚ Universal testing machineȮĨŅĴĴŅĨĶģŅĬȮASTM D-638 Type I 
őħĵŒĝƟȮLoad cell 5 kN ŐĸŃŀńĨĶŅŏĶŖĺŒĬĔŅĶħŉĚȮ50 mm/min ĽŜŅľĶńĭĝŇŘĬĚŅĬȮType IȮĕŀĚȮPBS/PLA 
ĪňŗœĴƞœħƟŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃŏĨŇĴȮPerkadox ľĶŊŀȮJoncryl ŐĸŃ 10 
mm/min ĽŜŅľĶńĭĝŇŘĬĚŅĬȮType V ĕŀĚȮPBS/PLA ĪňŗŏĨŇĴȮTBT 
   ĬŜŅĝŇŘĬĚŅĬĽŜŅľĶńĭĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨƟŅĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔȮ
(Impact)ȮœĮĪħĽŀĭőħĵŒĝƟŏėĶŊŗŀĚȮImpact tester ĨŅĴĴŅĨĶģŅĬȮASTM D-256 őħĵĪħĽŀĭŐĭĭȮ
Notched-Izod impact testing 
  ĔŅĶĪħĽŀĭȮGel content test őħĵĬŜŅĝŇŘĬĚŅĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĬŘŜŅľĬńĔȮ0.3 ĔĶńĴȮ
ĴŅŒĽƞĨŃŐĔĶĚĕĬŅħȮ120 mesh (125 µm)ȮěŅĔĬńŘĬĬŜŅĴŅŐĝƞŒĬȮDichloromethane (ĞŉŗĚŏĮƦĬĨńĺĪŜŅ
ĸŃĸŅĵĪňŗħňĽŜŅľĶńĭĪńŘĚȮPBS ŐĸŃȮPLA) ĪňŗŀŋĦľĳŌĴŇȮ50°C ŏıŊŗŀŒľƟȮDichloromethaneȮ 
ŏħŊŀħĨĸŀħŏĺĸŅȮŏĮƦĬŏĺĸŅȮ24 ĝńŗĺőĴĚȮěŅĔĬńŘĬĬŜŅĨŃŐĔĶĚĪňŗĴňĨŃĔŀĬĪňŗœħƟœĮŀĭŒľƟŐľƟĚŒĬĨŌƟŀĭ
ĽŋĠĠŅĔŅĻĪňŗȮ50°C ŏĮƦĬŏĺĸŅȮ6 ĝńŗĺőĴĚ ĝńŗĚĬŘŜŅľĬńĔľŅĮĶŇĴŅĦĨŃĔŀĬĪňŗŏľĸŊŀŀĵŌƞȮŏıŊŗŀĬŜŅœĮėŜŅĬĺĦľŅ
ĮĶŇĴŅĦĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚĶŃľĺƞŅĚĽŅĵőĞƞȮħńĚĽĴĔŅĶĪňŗȮ3.1 ěŅĔĬńŘĬĬŜŅĨŃĔŀĬĪňŗœħƟœĮıŇĽŌěĬƢ
ŏŀĔĸńĔļĦƢħƟĺĵŏĪėĬŇėȮFTIR 
 
     (3.1) 
 

 3 2

1

W - W
% Gel content = ×100

W



29 
 

 

ŏĴŊŗŀȮ 1W ėŊŀȮĬŘŜŅľĬńĔĕŀĚĝŇŘĬĚŅĬĔƞŀĬĪħĽŀĭȮ(ĔĶńĴ) 
 2WȮėŊŀȮĬŘŜŅľĬńĔĕŀĚĨŃŐĔĶĚȮ(ĔĶńĴ) 
 3W ėŊŀȮĬŘŜŅľĬńĔĕŀĚĝŇŘĬĚŅĬŐĸŃĨŃŐĔĶĚľĸńĚĪħĽŀĭȮ(ĔĶńĴ) 
 
 ĻŉĔļŅĽĴĭńĨŇĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚėĺŅĴĶƟŀĬȮħƟĺĵŏĪėĬŇė DSC őħĵĬŜŅĝŇŘĬĚŅĬ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĬŘŜŅľĬńĔȮ3-10 ĴŇĸĸŇĔĶńĴȮĴŅŀńħŒĽƞȮpan ěŅĔĬńŘĬĪŜŅĔŅĶĪħĽŀĭĪňŗĽĳŅĺŃħńĚĨŅĶŅĚĪňŗȮ
3.1 őħĵŒĝƟŀńĨĶŅĔŅĶŒľƟėĺŅĴĶƟŀĬȮ5°C/min ĳŅĵŒĨƟĭĶĶĵŅĔŅĻœĬőĨĶŏěĬ 
 
ĨŅĶŅĚĪňŗȮ3.1ȮĽĳŅĺŃĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚėĺŅĴĶƟŀĬȮħƟĺĵŏĪėĬŇė DSC 

ĕńŘĬĪňŗ ĽĳŅĺŃ 
1 ėĚŀŋĦľĳŌĴŇĪňŗȮ-40°C ŏĮƦĬŏĺĸŅȮ1 ĬŅĪň 
2 ŒľƟėĺŅĴĶƟŀĬěŅĔȮ-40°C œĮěĬĩŉĚȮ200°C 
3 ėĚŀŋĦľĳŌĴŇĪňŗȮ200°C ŏĮƦĬŏĺĸŅȮ1 ĬŅĪň 
4 ĸħŀŋĦľĳŌĴŇĸĚĴŅěŅĔȮ200°C œĮěĬĩŉĚȮ-40°C 
5 ėĚŀŋĦľĳŌĴŇĪňŗȮ-40°C ŏĮƦĬŏĺĸŅȮ1 ĬŅĪň 
6 ŒľƟėĺŅĴĶƟŀĬěŅĔȮ-40°C œĮěĬĩŉĚȮ200°C 
7 ėĚŀŋĦľĳŌĴŇĪňŗȮ200°C ŏĮƦĬŏĺĸŅȮ1 ĬŅĪň 

   
 ĻŉĔļŅŀŋĦľĳŌĴŇĔŅĶėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬȮ(HDT)ȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ ĨŅĴĴŅĨĶģŅĬȮ
ASTM D-648 őħĵĪŜŅĔŅĶĪħĽŀĭŐĭĭȮ3 point blending ĞŉŗĚĴňĔŅĶŒľƟėĺŅĴĶƟŀĬȮ2°C/minȮŐĸŃ
ĭńĬĪŉĔėƞŅȮHDTȮĕŀĚĝŇŘĬĚŅĬĪňŗĴňĔŅĶőėƟĚĚŀȮ(Deflect) ŏĪƞŅĔńĭȮ0.25 ĴŇĸĸŇŏĴĨĶ őħĵŒĝƟĬŘŜŅľĬńĔĔħȮ 
0.455 MPa 
 ĻŉĔļŅĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬȮħƟĺĵŏĪėĬŇė TGA őħĵĬŜŅĝŇŘĬĚŅĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴň
ĬŘŜŅľĬńĔȮ3-10 ĴŇĸĸŇĔĶńĴȮĴŅŒĽƞĸĚŒĬȮpan ěŅĔĬńŘĬĪŜŅĔŅĶĪħĽŀĭőħĵŒľƟėĺŅĴĶƟŀĬŒĬĝƞĺĚŀŋĦľĳŌĴŇȮ50°C 
ĩŉĚ 500°CȮŐĸŃŒĝƟŀńĨĶŅĔŅĶŒľƟėĺŅĴĶƟŀĬȮ10°C/min ĳŅĵŒĨƟĭĶĶĵŅĔŅĻœĬőĨĶŏěĬ 
 ĻŉĔļŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮħƟĺĵŏėĶŊŗŀĚȮMelt flow indexer ĨŅĴĴŅĨĶģŅĬȮ
ASTM D1238 őħĵŒĝƟĬŘŜŅľĬńĔĔħȮ2.16 kg ĪňŗŀŋĦľĳŌĴŇȮ190°C 
 ĻŉĔļŅĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵňȮħƟĺĵŏėĶŊŗŀĚ Dynamic Mechanical Analyzer (DMA) őħĵĬŜŅ
ĝŇŘĬĚŅĬĪňŗĴňėĺŅĴľĬŅĮĶŃĴŅĦȮ1 ĴŇĸĸŇŏĴĨĶȮŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚȮ25 ĴŇĸĸŇŏĴĨĶȮĴŅĪŜŅĔŅĶĪħĽŀĭŐĭĭȮ
Plate-Plate ŒĬĝƞĺĚėĺŅĴĩňŗȮ0.1< ɤ <100 rad/sȮĪňŗŀŋĦľĳŌĴŇȮ190 °CȮŐĸŃŒľƟȮshear strain  
ŏĪƞŅĔńĭȮ0.1% 
 ĔŅĶĻŉĔļŅőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶȮħƟĺĵȮProton Nuclear Magnetic Resonance 
spectro-meter (1H NMR) őħĵŒĝƟȮdeuterium chloroform (CDCl3) ŏĮƦĬĨńĺĪŜŅĸŃĸŅĵȮŐĸŃŒĝƟ 
ŏĨĨĶŃŏĴīŇĸœĞŏĸĬȮ&tetramethylsilane, TMS) ŏĮƦĬĨńĺĔŜŅľĬħĨŜŅŐľĬƞĚŀƟŅĚŀŇĚȮ 
 



30 
 

 

3.5 ĻŉĔļŅĶŃĭĭĔŅĶŏĭĸĬħƢ 
 ĔŅĶŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮŐĸŃıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ(PBS/PLA blends)  
  3.5.1 ĻŉĔļŅŀńĨĶŅĽƞĺĬĔŅĶįĽĴȮPBS ĔńĭȮPLA 
     įĽĴȮPBS ŐĸŃȮPLA ĪňŗĽńħĽƞĺĬĨƞŅĚȮŕȮėŊŀȮPBS:PLA (85:15), PBS:PLA 
(80:20) ŐĸŃȮPBS:PLA(75:25) 
  3.5.2 ĻŉĔļŅŀŇĪīŇıĸĕŀĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮŒĬĔŅĶįĽĴȮ
PBS ŐĸŃȮPLA 
     ĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴň ėŊŀȮPerkadox (P), Joncryl 
(J) ŐĸŃȮTBT (T) ŐĪĬĔŅĶŏĨŇĴȮPerkadox, Joncryl ŐĸŃȮTBT ŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢħƟĺĵĽńĠĸńĔļĦƢȮ 
P, J ŐĸŃȮT ŐĸƟĺĨŅĴħƟĺĵĮĶŇĴŅĦĪňŗŏĨŇĴľĬƞĺĵŏĮƦĬȮphr ŏĝƞĬȮPBS:PLA(80:20) P0.01 ľĴŅĵĩŉĚȮ 
ŏĨŇĴȮPerkadox ĮĶŇĴŅĦȮ0.01 phr ŒĬȮPBS/PLA blend ĪňŗŀńĨĶŅĽƞĺĬȮ80:20 
   ŏĮĶňĵĭŏĪňĵĭŀŇĪīŇıĸĕŀĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵ 
ĔŅĶįĽĴŒĬŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮőħĵįĽĴȮPBS:PLA(80:20) ŐĸŃȮPBS:PLA(75:25) ıĶƟŀĴĽŅĶĮĶŃĔŀĭ 
ĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮħńĚĨŅĶŅĚĪňŗȮ3.2 
 
ĨŅĶŅĚĪňŗȮ3.2ȮŀĚėƢĮĶŃĔŀĭĕŀĚĝŇŘĬĚŅĬĪňŗŒĝƟĻŉĔļŅįĸĕŀĚĮĶŇĴŅĦĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħ 

ĮĢŇĔŇĶŇĵŅŏėĴňȮŒĬȮPBS:PLA(80:20)ȮŐĸŃȮPBS:PLA(75:25) 
Non-reactive Perkadox (phr) Joncryl (phr) 
PBS:PLA(80:20) PBS:PLA(80:20) P0.0025 

PBS:PLA(80:20) P0.0050 
PBS:PLA(80:20) P0.0075 
PBS:PLA(80:20) P0.0100 

PBS:PLA(80:20) J0.5 
PBS:PLA(80:20) J1.0 
PBS:PLA(80:20) J1.5 
PBS:PLA(80:20) J2.0 

PBS:PLA(75:25) PBS:PLA(75:25) P0.0025 
PBS:PLA(75:25) P0.0050 
PBS:PLA(75:25) P0.0075 
PBS:PLA(75:25) P0.0100 

PBS:PLA(75:25) J0.5 
PBS:PLA(75:25) J1.0 
PBS:PLA(75:25) J1.5 
PBS:PLA(75:25) J2.0 

PLA:PBS(80:20) PLA:PBS(80:20) P0.0100 PLA:PBS(80:20) J1.0 
 
   ŏĮĶňĵĭŏĪňĵĭŀŇĪīŇıĸĕŀĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵ 
ĔŅĶįĽĴŒĬŏėĶŊŗŀĚįĽĴĳŅĵŒĬŐĭĭĮƕħȮőħĵįĽĴȮPBS:PLA(80:20) ľĶŊŀȮPBS:PLA(75:25) ıĶƟŀĴ
ĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮħńĚĨŅĶŅĚĪňŗȮ3.3 
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ĨŅĶŅĚĪňŗȮ3.3ȮŀĚėƢĮĶŃĔŀĭĕŀĚĝŇŘĬĚŅĬĪňŗŒĝƟĻŉĔļŅįĸĕŀĚĮĶŇĴŅĦĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħ 
ĮĢŇĔŇĶŇĵŅŏėĴňȮŒĬȮPBS:PLA(80:20)ȮŐĸŃȮPBS:PLA(75:25) 
Non-reactive TBT (phr) 
PBS:PLA(80:20) PBS:PLA(80:20) T0.025 

PBS:PLA(80:20) T0.050 
PBS:PLA(80:20) T0.075 
PBS:PLA(80:20) T0.100 

PBS:PLA(75:25) PBS:PLA(75:25) T0.025 
PBS:PLA(75:25) T0.050 
PBS:PLA(75:25) T0.075 
PBS:PLA(75:25) T0.100 
PBS:PLA(75:25) PEG5 
PBS:PLA(75:25) PEG5 T0.100 
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ĭĪĪňŗȮ4 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢįĸĔŅĶĪħĸŀĚ 
 
 ŒĬĚŅĬĺŇěńĵĬňŘœħƟĪŜŅĔŅĶĻŉĔļŅĶŃĭĭĔŅĶĪŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨĔńĭ 
ıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ(PBS/PLA blends) ĪňŗĴňıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨŏĮƦĬŏĴĪĶŇĔĞƢľĸńĔȮőħĵįƞŅĬ
ĔĶŃĭĺĬĔŅĶĶňŐŀėĪňĲŏŀĔĞƢĪĶŌĝńĬĪňŗĴňĔŅĶŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮœħƟŐĔƞȮ
Perkadox, Joncryl ŐĸŃȮTBTȮŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ2 phrȮŏıŊŗŀŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚȮPBS ĔńĭȮPLA 
őħĵŒĬĚŅĬĺŇěńĵĬňŘěŃĪŜŅĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇŏĝŇĚĔĸȮĮĶŇĴŅĦŏěĸĪňŗŏĔŇħĕŉŘĬȮ 
ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚŏěĸħƟĺĵŏĪėĬŇėȮFTIR ŐĸŃȮ1H-NMR ĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŐĸŃ 
ĽĴĭńĨŇŏĝŇĚĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLAȮĪňŗŏĨĶňĵĴœħƟ 
 
4.1 ĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨĔńĭıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ&PBS/PLA 
blends) ŐĭĭœĴƞĴňĮĢŇĔŇĶŇĵŅŏėĴň 
 ŒĬĽƞĺĬŐĶĔĕŀĚĚŅĬĺŇěńĵȮěŃĪŜŅĔŅĶĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮĔńĭ 
ıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ(PBS/PLA) ĞŉŗĚĴňıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨŏĮƦĬŏĴĪĶŇĔĞƢľĸńĔȮĪňŗĽńħĽƞĺĬȮ85:15, 80:20 
ŐĸŃȮ75:25 őħĵĬŘŜŅľĬńĔȮĔŅĶįĽĴĪŜŅŒĬŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞȮěŅĔĬńŘĬĬŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟĴŅĕŉŘĬ
ĶŌĮŏĮƦĬĝŇŘĬĚŅĬĪħĽŀĭħƟĺĵĔĶŃĭĺĬĔŅĶĜňħŏĕƟŅŏĭƟŅȮľĶŊŀĔĶŃĭĺĬĔŅĶŀńħĕŉŘĬĶŌĮȮŏıŊŗŀĬŜŅœĮĻŉĔļŅ 
ĽĴĭńĨŇŒĬħƟŅĬĨƞŅĚȮŕȮħńĚĬňŘ 
 
 4.1.1 ĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA  
 ŏĴŊŗŀĬŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA ĪňŗĽńħĽƞĺĬȮ85:15, 80:20 ŐĸŃȮ75:25 ěŅĔĔĶŃĭĺĬĔŅĶ 
ŀńħĕŉŘĬĶŌĮȮĴŅĪŜŅĔŅĶľńĔŒĬœĬőĨĶŏěĬŏľĸĺȮŏıŊŗŀĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĪňŗĭĶŇŏĺĦĶŀĵŐĨĔȮ 
ĪňŗĔŜŅĸńĚĕĵŅĵȮ3000 ŏĪƞŅȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ4.1 ıĭĺƞŅȮPLA ĴňĸńĔļĦŃŏĮƦĬŏĴŖħĔĸĴȮĕĬŅħŏĸŖĔĮĶŃĴŅĦȮ
1-2 µmȮĔĶŃěŅĵĨńĺŒĬŏĲĽĕŀĚȮPBS ĩŉĚŐĴƟĺƞŅȮPLA ěŃĴňĕĬŅħŏĸŖĔȮŐĨƞĔŖıĭĺƞŅȮPBS ŐĸŃȮPLA  
ĴňĔŅĶĵŉħŏĔŅŃĪňŗĭĶŇŏĺĦĶŀĵĨƞŀĶŃľĺƞŅĚŏĲĽœĴƞħňȮĽńĚŏĔĨœħƟěŅĔĶƞŀĚĶŀĵĪňŗŏĔŇħěŅĔĔŅĶľĸŋħŀŀĔĕŀĚȮPLA 
ĞŉŗĚŏĮƦĬŏĲĽĔĶŃěŅĵ ŐĸŃĸńĔļĦŃĔĸĴŏĔĸňŘĵĚĕŀĚŀĬŋĳŅėȮPLA ĞŉŗĚĴňĸńĔļĦŃŏĝƞĬŏħňĵĺĔńĭŒĬĚŅĬĺŇěńĵĕŀĚȮ 
D, WuȮŐĸŃėĦŃȮY07[ 
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ĳŅıĪňŗȮ4.1 ĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔŒĬœĬőĨĶŏěĬŏľĸĺĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮ 

(Ĕ) 85:15, (ĕ) 80:20 ŐĸŃȮ&ė'Ȯ75:25 ĨŅĴĸŜŅħńĭ 
 
 4.1.2 ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA   
 ĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸěŃĮĶŃĔŀĭœĮħƟĺĵĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶħŉĚĵŊħȮ 
(Tensile test) ŐĸŃĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔȮ(Impact test) ĞŉŗĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚ
ĝŇŘĬĚŅĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗŀńĨĶŅĽƞĺĬĔŅĶįĽĴĨƞŅĚȮŕȮěŃĩŌĔĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭĔńĭȮNeat PBS 
ŐĸŃȮNeat PLA  
 ĽĴĭńĨŇėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶħŉĚĵŊħȮ(Tensile test) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŃıŇěŅĶĦŅěŅĔ 
ėƞŅĴŀħŌĸńĽĕŀĚĵńĚȮ&WmsleŲq modulus), ėĺŅĴĪĬĨƞŀŐĶĚħŉĚȮ&Tensile Strength) ŐĸŃėĺŅĴĵŊħĽŌĚĽŋħȮ
ĦȮěŋħĕŅħȮ&Elongation at break) ĕŀĚĝŇŘĬĚŅĬȮ 
 

 
ĳŅıĪňŗȮ4.2ȮėƞŅĴŀħŌĸńĽĕŀĚĵńĚȮ&WmsleŲq modulus) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬȮ

85:15, 80:20 ŐĸŃȮ75:25  
 
 ŏĴŊŗŀıŇěŅĶĦŅėƞŅȮWmsleŲq modulusȮħńĚĳŅıĪňŗȮ4.2 ıĭĺƞŅȮNeat PBS ĴňėƞŅȮ 
WmsleŲqȮkmbsjsqȮĮĶŃĴŅĦȮ44. MPa ŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĴňėƞŅȮ 
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WmsleŲqȮkmbsjsqȮĽŌĚĔĺƞŅȮNeat PBS ŏĸŖĔĬƟŀĵȮŐĸŃĴňėƞŅŏıŇŗĴĽŌĚĕŉŘĬŏĴŊŗŀĴňĽńħĽƞĺĬĕŀĚȮPLA  
ŏıŇŗĴĴŅĔĕŉŘĬ ĞŉŗĚĴňŐĬĺőĬƟĴŒĬĸńĔļĦŃŏħňĵĺĔńĭĚŅĬĺŇěńĵĕŀĚȮA. Bhatia ŐĸŃėĦŃȮY2[ 
 

 
ĳŅıĪňŗȮ4.3ȮėƞŅėĺŅĴĪĬĨƞŀŐĶĚħŉĚȮ&Tensile Strength)ȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬȮ

85:15, 80:20 ŐĸŃȮ75:25 ĨŅĴĸŜŅħńĭ 
 

 ŏĴŊŗŀıŇěŅĶĦŅėƞŅėĺŅĴĪĬĨƞŀŐĶĚħŉĚȮ&Tensile Strength) ħńĚĳŅıĪňŗȮ4.3 ıĭĺƞŅȮNeat PBS 
ĴňėƞŅȮTensile strength ĮĶŃĴŅĦȮ2. MPa ŐĸŃȮNeat PLA ĴňėƞŅȮTensile strengthȮĮĶŃĴŅĦȮ 
5. MPa ĽƞĺĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ěŃĴňėƞŅȮTensile strengthȮĽŌĚĕŉŘĬŏĸŖĔĬƟŀĵŏĴŊŗŀĴňĔŅĶŏĨŇĴȮ
PLA ĸĚœĮȮŀŅěŏĬŊŗŀĚĴŅěŅĔĔŅĶĴňŀĬŋĳŅėȮPLA ĪňŗĴňėĺŅĴŐĕŖĚĔĶŃěŅĵĨńĺŀĵŌƞĳŅĵŒĬŏĴĪĶŇĔĞƢĕŀĚȮPBS[4] 
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ĳŅıĪňŗȮ4.4ȮėĺŅĴĵŊħĽŌĚĽŋħȮĦȮěŋħĕŅħȮ&Elongation at break) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĪňŗ

ĽńħĽƞĺĬȮ85:15, 80:20 ŐĸŃȮ75:25 ĨŅĴĸŜŅħńĭ 
 

ŏĴŊŗŀıŇěŅĶĦŅėƞŅȮElongation at break ħńĚĳŅıĪňŗȮ4.4 ıĭĺƞŅ Neat PLA ĴňėƞŅȮElongation 
at break ĮĶŃĴŅĦȮ4% ŒĬĕĦŃĪňŗ Neat PBSȮĴňėƞŅȮElongation at break ĮĶŃĴŅĦȮ130% ŐĨƞıĭĺƞŅ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴň PBS ŏĮƦĬŏĲĽľĸńĔȮĴňėƞŅȮElongation at breakȮĽŌĚĔĺƞŅȮNeatȮPBS 
ŐĸŃȮNeat PLA őħĵıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňėƞŅ Elongation at break ĴŅĔĔĺƞŅȮ1..Ȯ% ŐĸŃŒĬĕĦŃħŉĚĵŊħ
ĴňĔŅĶŏĔŇħȮcold drawing ŐĽħĚŒľƟŏľŖĬĺƞŅŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĴňėĺŅĴŏľĬňĵĺȮ 

 
ĳŅıĪňŗȮ4.3ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗĕŅħěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶħŉĚĵŊħĕŀĚȮ 

(Ĕ) Neat PBS, Ȯ&ĕ'ȮNeat PLA, (ė) PBS/PLA(85:15), (Ě) PBS/PLA(80:20) ŐĸŃ  
&ě'ȮPBS/PLA(75:25)ȮĨŅĴĸŜŅħńĭ 
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 ěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶħŉĚĵŊħȮıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňȮElongation at 
break ĴŅĔĔĺƞŅȮ1..% ŐĸŃŏĔŇħȮcold drawing ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚıŊŘĬįŇĺĪňŗ
ĕŅħěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶħŉĚĵŊħȮħńĚŒĬĳŅıĪňŗȮ4.5(ė)-(ě)ȮěŃŏľŖĬĺƞŅŒĬĔĶĦň 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĴňĔŅĶĵŊħŀŀĔŏĮƦĬŏĽƟĬȮŕȮĕŀĚȮPBS ŐĸŃŏľŖĬŀĬŋĳŅėĕŀĚȮPLA ĪňŗĴňĸńĔļĦŃ
ĔĸĴĔĶŃěŅĵŀĵŌƞ 

 
ĳŅıĪňŗȮ4.4ȮėƞŅėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔȮ&Impact strength) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA Īňŗ

ĽńħĽƞĺĬȮ85:15, 80:20 ŐĸŃȮ75:25 ĨŅĴĸŜŅħńĭ 
 

ěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔȮ(Impact test) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLA ėƞŅȮImpact strength ŐĽħĚŒĬĳŅıĪňŗȮ4.6 ıĭĺƞŅȮNeat PBS ĴňėƞŅ impact strength 
ĮĶŃĴŅĦȮ9 kJ/m2 ŐĸŃȮNeat PLA ĴňėƞŅȮimpact strength ĮĶŃĴŅĦȮ4 kJ/m2ȮŐĽħĚŒľƟŏľŖĬĺƞŅȮPBS 
ĴňėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĴŅĔĔĺƞŅȮPLA ŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA ěŃĴňėƞŅȮ 
impact strength ŀĵŌƞĶŃľĺƞŅĚȮPBS ŐĸŃȮPLA őħĵıŀĸŇŏĴŀĶƢĪńŘĚľĴħĴňėƞŅȮImpact strength  
ėƞŀĬĕƟŅĚĨŗŜŅŐĽħĚŒľƟŏľŖĬĩŉĚĔŅĶŐĨĔľńĔŐĭĭŏĮĶŅŃȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅħńĚŐĽħĚŒĬ
ĳŅıĪňŗȮ4.7ȮĪňŗĴňıŊŘĬįŇĺĔŅĶŐĨĔľńĔĕŀĚ PBSȮĞŉŗĚŏĮƦĬŏĲĽĨƞŀŏĬŊŗŀĚĪňŗĴňĸńĔļĦŃėƞŀĬĕƟŅĚŏĶňĵĭ  

 

 
ĳŅıĪňŗȮ4.5ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA (Ĕ) 85:15, (ĕ) 80:20 ŐĸŃȮ&ė'Ȯ75:25 ĨŅĴĸŜŅħńĭ 
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 4.1.3 ĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA  
 ěŅĔĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚėĺŅĴĶƟŀĬħƟĺĵŏĪėĬŇėȮDifferential Scanning Calorimetry (DSC) 
ŒĬĕńŘĬĨŀĬĔŅĶĸħŀŋĦľĳŌĴŇȮŐĸŃĔŅĶŒľƟėĺŅĴĶƟŀĬėĶńŘĚĪňŗȮ2 ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ħńĚŐĽħĚŒĬ
ĨŅĶŅĚĪňŗȮ4.1 ıĭĺƞŅȮNeat PBS ĴňŀŋĦľĳŌĴŇĔŅĶŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺȮ(Tg) ėŊŀȮ-39°C ŐĸŃȮ 
Neat PLA Ĵň Tg ėŊŀȮ51°CȮŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĮĶŅĔĢȮTgȮĕŀĚȮPBS ŐĸŃȮPLA œĴƞ
ŏĮĸňŗĵĬŐĮĸĚ ĞŉŗĚĭƞĚĭŀĔĩŉĚĔŅĶŏĭĸĬħƢœĴƞŏĕƟŅĔńĬȮŐĸŃŏĴŊŗŀıŇěŅĶĦŅĮĶŇĴŅĦįĸŉĔĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
ıĭĺƞŅĮĶŇĴŅĦįĸŉĔĕŀĚȮPBS ĴňėƞŅŏıŇŗĴĕŉŘĬŏĸŖĔĬƟŀĵȮ(62-65%)ȮŒĬĕĦŃĪňŗĮĶŇĴŅĦįĸŉĔĕŀĚȮPLA ĴňėƞŅ
ĸħĸĚŏĸŖĔĬƟŀĵȮ&0/+12%'ȮŐĸŃœĴƞĽŅĴŅĶĩĽńĚŏĔĨŏľŖĬȮTcc ŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮŒĬĕĦŃĪňŗȮTcc ĕŀĚȮ 
Neat PLA ĽŅĴŅĶĩĽńĚŏĔĨŏľŖĬœħƟĝńħŏěĬȮőħĵĴňėƞŅŀĵŌƞĪňŗȮ104 °C 
 
ĨŅĶŅĚĪňŗȮ4.1ȮĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬħƟĺĵŏĪėĬŇėȮDSC ŒĬĕńŘĬĨŀĬĔŅĶĸħŀŋĦľĳŌĴŇȮŐĸŃĔŅĶŒľƟ 

ėĺŅĴĶƟŀĬėĶńŘĚĪňŗȮ2 ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĽńħĽƞĺĬȮ85:15, 80:20 ŐĸŃȮ75:25Ȯ
ĨŅĴĸŜŅħńĭ 

  
PBS PLA 

Tg 

(°C) 
Tc 

(°C) 
Tcc 

(°C) 
Tm 

(°C) 
Xc 

(%) 
Tg 
(°C) 

Tc 

(°C) 
Tcc 

(°C) 
Tm 

(°C) 
Xc 
(%) 

Neat PBS -39.4 73.0 - 114.5 56.4 - - - - - 
PBS/PLA(85:15) -39.4 81.2 - 112.9 64.6 51.4 - - 152.9 33.9 
PBS/PLA(80:20) -39.5 75.9 - 112.7 63.0 51.3 - - 153.3 26.3 
PBS/PLA(75:25) -39.4 78.0 - 112.8 62.1 51.3 - - 153.5 21.2 
Neat PLA - - - - - 51.4 - 104.3 152.4 34.2 

 

 
ĳŅıĪňŗȮ4.6ȮŀŋĦľĳŌĴŇĔŅĶėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬȮ&Heat distortion temperature, HDT)ȮĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬȮ85:15, 80:20 ŐĸŃȮ75:25 ĨŅĴĸŜŅħńĭ 
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ěŅĔĔŅĶĪħĽŀĭľŅėƞŅŀŋĦľĳŌĴŇĔŅĶėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬȮ&Heat distortion temperature, 
HDT) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ħńĚŐĽħĚŒĬĳŅıĪňŗȮ4.8ȮıĭĺƞŅȮNeat PBS ĴňėƞŅȮHDTȮ96°C ĞŉŗĚ
ĨŗŜŅĔĺƞŅŀŋĦľĳŌĴŇľĸŀĴĕŀĚȮPBS ŏĸŖĔĬƟŀĵȮĽƞĺĬȮNeat PLA ĴňėƞŅȮHDT 57°CȮĞŉŗĚĽŌĚĔĺƞŅėƞŅȮTg ĕŀĚȮPLA 
ŏĸŖĔĬƟŀĵȮŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĴňėƞŅȮHDTȮŒĔĸƟŏėňĵĚĔńĭ NeatȮPBS ĩŉĚŐĴƟĺƞŅěŃĴň 
ĔŅĶĮĶńĭŏĮĸňŗĵĬĽńħĽƞĺĬĔŅĶįĽĴȮŏĬŊŗŀĚěŅĔıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňȮPBS ŏĮƦĬŏĲĽľĸńĔȮěŉĚĽƞĚįĸŒľƟĝŇŘĬĚŅĬ
ĽŅĴŅĶĩėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬœħƟŒĬĝƞĺĚŀŋĦľĳŌĴŇŒĔĸƟŏėňĵĚĔńĭȮNeat PBS ĔƞŀĬĪňŗěŃŏĔŇħĔŅĶŀƞŀĬĨńĺȮ 

 

 
ĳŅıĪňŗȮ4.9 TGA thermogramȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĪňŗĽńħĽƞĺĬȮ85:15, 80:20 ŐĸŃȮ75:25

ĨŅĴĸŜŅħńĭ 
 

 
ĳŅıĪňŗȮ4.10 Derivative thermogramȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĪňŗĽńħĽƞĺĬȮ85:15, 80:20 

ŐĸŃȮ75:25 ĨŅĴĸŜŅħńĭ 
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ȮěŅĔĔŅĶĻŉĔļŅĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬħƟĺĵŏĪėĬŇėȮThermogravimetric analysis (TGA) 
ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĞŉŗĚŐĽħĚȮTGA thermogram ħńĚŒĬĳŅıĪňŗȮ4.9ȮŐĸŃȮ4.10 ıĭĺƞŅ 
Neat PBS ĴňŀŋĦľĳŌĴŇĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬȮ&Degradation temperature, Td)Ȯ 
ĪňŗĮĶŃĴŅĦȮ400°C ŐĸŃȮNeat PLA Ĵň TdȮĪňŗĮĶŃĴŅĦȮ360°CȮŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA  
ĴňĔŅĶĽĸŅĵĨńĺȮ2 ĕńŘĬȮőħĵȮPLA ĽĸŅĵĨńĺĔƞŀĬĪňŗȮTdȮĮĶŃĴŅĦȮ360°CȮŐĸŃ PBS ĽĸŅĵĨńĺĨƞŀĴŅ 
ĪňŗȮTd ĮĶŃĴŅĦȮ2..Ȯ°C 

 
 4.1.4 ėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA  
 ħńĝĬňĔŅĶœľĸȮ(Melt flow index, MFI) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚȮPBS ŐĸŃȮPLAȮŐĽħĚ
ŒĬĳŅıĪňŗȮ4.11 ıĭĺƞŅȮNeat PBS ĴňėƞŅħńĝĬňĔŅĶœľĸĮĶŃĴŅĦȮ// g/10 minȮŒĬĕĦŃĪňŗȮNeat PLA  
ĴňėƞŅħńĝĬňĔŅĶœľĸĮĶŃĴŅĦȮ2 g//.ȮminȮŒĬĕĦŃĪňŗėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA Ĵň
ėƞŅĸħĸĚĨŅĴĮĶŇĴŅĦȮPLA ĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮ 

 
ĳŅıĪňŗȮ4.//ȮėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬȮ85:15, 80:20 ŐĸŃȮ75:25 

ĨŅĴĸŜŅħńĭ 
 
 ěŅĔĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅ*ȮĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 
PBS/PLA ĪňŗĴň PBS ŏĮƦĬŏĴĪĶŇĔĞƢľĸńĔȮıĭĺƞŅĴňĽĴĭńĨŇŒĬħƟŅĬĨƞŅĚȮŕȮĪňŗŒĔĸƟŏėňĵĚĔńĬȮěŉĚĬŜŅ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĪňŗĽńħĽƞĺĬȮ75:25 ŐĸŃȮ80:20ȮœĮĪŜŅĔŅĶŏĨŇĴĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀ 
ĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮœħƟŐĔƞȮPerkadox, Joncryl ŐĸŃȮTBT ŒĬĮĶŇĴŅĦœĴƞŏĔŇĬȮ2 phr ŏıŊŗŀĻŉĔļŅ
ŀŇĪīŇıĸĕŀĚĽŅĶĮĶŃĔŀĭĪňŗĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňĨƞŀėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚȮPBS ŐĸŃȮPLA ŒĬ
ľńĺĕƟŀĩńħœĮ 
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4.2 ĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨĔńĭıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ 
&PBS/PLA blends) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 
 ĔŅĶĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA(75:25) ŐĸŃȮPBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadoxȮ
ŒĬĮĶŇĴŅĦȮ0.0025-0.0100 phrȮőħĵĪŜŅĔŅĶįĽĴŒĬŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮĳŅĵŒĨƟĽĳŅĺŃĪňŗĴňŐĶĚŏĜŊŀĬȮ 
ĪňŗŀŋĦľĳŌĴŇȮ100-195°CȮ ĽƞĚįĸŒľƟȮPerkadoxȮĪňŗŏĨŇĴĸĚœĮȮĞŉŗĚĮĶŃĔŀĭœĮħƟĺĵŏĮŀĶƢŀŀĔœĞħƢȮ 
ĽŅĴŅĶĩŐĨĔĨńĺŒľƟĲĶňŐĶħŇėŀĸĪňŗĴňėĺŅĴĺƞŀĚœĺŒĬĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅĔńĭıŀĸŇŏĴŀĶƢ 
Ȯ 
 4.2.1 ĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 
 ŏĴŊŗŀĬŜŅĝŇŘĬĚŅĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS:PLA(75:25) ŐĸŃȮPBS:PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮ
Perkadox ěŅĔĔĶŃĭĺĬĔŅĶŀńħĕŉŘĬĶŌĮȮĴŅĪŜŅĔŅĶľńĔŒĬœĬőĨĶŏěĬŏľĸĺȮŏıŊŗŀĻŉĔļŅ 
ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĪňŗĭĶŇŏĺĦĶŀĵŐĨĔȮĪňŗĔŜŅĸńĚĕĵŅĵȮ3000 ŏĪƞŅȮıŊŘĬįŇĺĶŀĵŐĨĔŐĽħĚŒĬĳŅıĪňŗȮ4.12 
ŐĸŃȮ4.13 ıĭĺƞŅĔŅĶŏĨŇĴȮPerkadox ĪňŗĮĶŇĴŅĦȮ0.0025-0.0100 phrȮĽƞĚįĸŒľƟŀĬŋĳŅėȮPLA Īňŗ 
ĔĶŃěŅĵĨńĺŏĮƦĬŏĴŖħĔĸĴŀĵŌƞŒĬŏĲĽĕŀĚȮPBS ĴňĕĬŅħŏĸŖĔĸĚȮőħĵĴňĕĬŅħŀĬŋĳŅėĮĶŃĴŅĦȮ0.5-2.0 µm 
ĞŉŗĚĴňĸńĔļĦŃŏĝƞĬŏħňĵĺĔńĭĚŅĬĺŇěńĵĕŀĚȮK. Sotho [26] 
 

 
ĳŅıĪňŗȮ4.12ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔŒĬœĬőĨĶŏěĬŏľĸĺĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ 

PBS/PLA (75:25) ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮPerkadox (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ Perkadox  
(ĕ) 0.0025, (ė) 0.0050, (Ě) 0.0075 ŐĸŃȮ(ě) 0.0100 phrȮĨŅĴĸŜŅħńĭ 
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ĳŅıĪňŗȮ4.13ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔŒĬœĬőĨĶŏěĬŏľĸĺĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

PBS/PLA(80:20) ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮPerkadox (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ Perkadox (ĕ) 0.0025, 
(ė) 0.0050, (Ě) 0.0075 ŐĸŃȮ(ě) 0.0100 phrȮĨŅĴĸŜŅħńĭ 

 
 4.2.2 ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 
 ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĝŇŘĬĚŅĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ĪňŗŀńĨĶŅĽƞĺĬ 
ĔŅĶįĽĴĨƞŅĚŕȮěŃĩŌĔĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭĔńĭ PBS/PLA ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮPerkadox őħĵėƞŅĴŀħŌĸńĽĕŀĚĵńĚȮ 
&WmsleŲq modulus), ėĺŅĴĪĬĨƞŀŐĶĚħŉĚȮ&Tensile Strength) ŐĸŃėĺŅĴĵŊħĽŌĚĽŋħȮĦȮěŋħĕŅħȮ
&Elongation at break) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢŐĽħĚŒĬĳŅıĪňŗȮ2,/2+2,/4Ȯ 

 
ĳŅıĪňŗȮ4.14ȮėƞŅĴŀħŌĸńĽĕŀĚĵńĚȮ&WmsleŲq modulus) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮ

PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮ
ĨŅĴĸŜŅħńĭ 
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ěŅĔĳŅıĪňŗȮ4.14ȮěŃŏľŖĬĺƞŅȮPBS/PLA(75:25) ŐĸŃȮPBS/PLA(80:20) ĴňėƞŅȮ 
WmsleŲq modulusȮĮĶŃĴŅĦȮ44.ȮMPa ŐĸŃ 61. MPaȮĨŅĴĸŜŅħńĭȮŐĸŃıĭĺƞŅŏĴŊŗŀŏĨŇĴȮPerkadox 
ĸĚœĮŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA œĴƞĪŜŅŒľƟėƞŅȮWmsleŲqȮkmbsjsqȮŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĴňĬńĵĵŃ 

 

 
ĳŅıĪňŗȮ4.15ȮėƞŅėĺŅĴĪĬĨƞŀŐĶĚħŉĚȮ&Tensile Strength) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮ

PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮ
ĨŅĴĸŜŅħńĭ 

 
ŏĴŊŗŀıŇěŅĶĦŅėƞŅȮTensile strength ħńĚĳŅıĪňŗ 4.15 ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) 

ŐĸŃȮPBS/PLA(80:20) ĴňėƞŅ Tensile strength ĮĶŃĴŅĦȮ21 MPaȮŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ĴňėƞŅȮTensile strengthȮŏıŇŗĴĽŌĚĕŉŘĬŏĸŖĔĬƟŀĵ őħĵĴňėƞŅĽŋĚĽŋħȮ3.ȮMPa 
ŏĴŊŗŀŏĨŇĴȮPerkadox 0.01 phr 
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ĳŅıĪňŗȮ4.16ȮėĺŅĴĵŊħĽŌĚĽŋħȮĦȮěŋħĕŅħȮ&Elongation at break) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

PBS/PLA(75:25) ŐĸŃȮPBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 
0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭ 

 
ŏĴŊŗŀıŇěŅĶĦŅėĺŅĴĵŊħĽŌĚĽŋħȮĦȮěŋħĕŅħȮ&Elongation at break)ȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

PBS/PLA (75:25) ŐĸŃȮPBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ħńĚĳŅıĪňŗȮ4.16ȮěŃŏľŖĬĺƞŅĝŇŘĬĚŅĬ
ĪŋĔĽńħĽƞĺĬĽŅĴŅĶĩĵŊħŀŀĔœħƟĴŅĔĔĺƞŅȮ300%  

 

 
ĳŅıĪňŗȮ4.17ȮėƞŅȮImpact strength ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮPBS/PLA(80:20) 

ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭ 
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ěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔȮ(Impact test) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLA (53803'ȮŐĸŃȮPBS/PLA(6.80.'ȮĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ħńĚĳŅıĪňŗȮ4.17 ıĭĺƞŅĝŇŘĬĚŅĬ 
ŏĔŇħĔŅĶŐĨĔľńĔŐĭĭĽĴĭŌĶĦƢĪńŘĚľĴħȮőħĵıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬ 75:25 ŐĸŃȮ80:20ȮĴň
ėƞŅȮimpact strength ĮĶŃĴŅĦȮ4 kJ/m2 ŐĸŃ 7 kJ/m2ȮĨŅĴĸŜŅħńĭȮŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLAȮĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ĸĚœĮȮĴňėƞŅȮimpact strengthȮĪňŗĽŌĚĕŉŘĬȮŏĬŊŗŀĚĔŅĶŏĨŇĴȮPerkadox 
ĽƞĚįĸŒľƟȮPLA ĴňĕĬŅħŏĸŖĔĸĚȮŐĸŃĴňĔŅĶĔĶŃěŅĵĨńĺĪňŗĽĴŗŜŅŏĽĴŀĴŅĔĕŉŘĬĳŅĵŒĬŏĲĽĕŀĚȮPBS ħńĚĳŅıĪňŗȮ
4.18-4.19 ěŉĚĽŅĴŅĶĩĶńĭŐĶĚĔĶŃŐĪĔœħƟĴŅĔĕŉŘĬ [26] 

 
ĳŅıĪňŗȮ4.18ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA (75:25) ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮPerkadox (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ 
Perkadox (ĕ) 0.0025, (ė) 0.0050, (Ě) 0.0075 ŐĸŃȮ(ě) 0.0100 phrȮĨŅĴĸŜŅħńĭ 

 
ĳŅıĪňŗȮ4.19ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA (80:20) ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮPerkadox (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ 
Perkadox (ĕ) 0.0025, (ė) 0.0050, (Ě) 0.0075 ŐĸŃȮ(ě) 0.0100 phrȮĨŅĴĸŜŅħńĭ 
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 4.2.3 ĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸȮ&Gel Content) ŐĸŃĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox  
 ěŅĔĔŅĶĻŉĔļŅıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadoxȮĴň 
ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮŐĸŃĽĴĭńĨŇėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĪňŗħňĕŉŘĬȮŀŅěŏĬŊŗŀĚĴŅěŅĔĔŅĶĴň
őėĶĚĽĶƟŅĚĕŀĚȮgraft-copolymerȮĞŉŗĚĽŅĴŅĶĩĵŊĬĵńĬĔŅĶŏĔŇħ graft-copolymer œħƟőħĵŀŅĻńĵ 
ľĸńĔĔŅĶĸŃĸŅĵȮőħĵĔŅĶĬŜŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĴŅĸŃĸŅĵŒĬœħėĸŀőĶĴňŏĪĬȮ
(Dichloromethane) &ĨńĺĪŜŅĸŃĸŅĵĪňŗħňĽŜŅľĶńĭȮPBS ŐĸŃȮPLA) ĞŉŗĚĔŅĶŏĨŇĴȮPerkadox ĸĚœĮȮŀŅěĪŜŅ
ŒľƟŏĔŇħȮgraft-copolymer ĕŀĚȮPBS ŐĸŃȮPLA ĪŜŅŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőėĶĚĽĶƟŅĚĪŅĚŏėĴňȮ
ĽƞĚįĸŒľƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĸŃĸŅĵĸħĸĚȮěŉĚŏľĸŊŀŏĮƦĬŏěĸĪňŗœĴƞĸŃĸŅĵȮĞŉŗĚŏěĸĪňŗœħƟěŃĩŌĔĬŜŅœĮŀĭ 
ŏıŊŗŀĔŜŅěńħĽŅĶĸŃĸŅĵĪňŗľĸĚŏľĸŊŀŀĵŌƞȮěŅĔĬńŘĬĬŜŅœĮĝńŗĚĬŘŜŅľĬńĔȮŐĸŃėŜŅĬĺĦľŅĮĶŇĴŅĦŏěĸĪňŗŏĔŇħĕŉŘĬ 
ħńĚŐĽħĚŒĬĳŅıĪňŗȮ4.20 
 

 
ĳŅıĪňŗȮ4.20ȮĮĶŇĴŅĦŏěĸȮ&Gel Content) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮ

PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮ
ĨŅĴĸŜŅħńĭ 

 
 ěŅĔĔŅĶĻŉĔļŅĮĶŇĴŅĦŏěĸȮ&Gel Content) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚȮPBS/PLA ĪňŗĴň 
ĔŅĶŏĨŇĴȮPerkadoxȮŐĽħĚħńĚĳŅıĪňŗȮ4.20 ıĭĺƞŅŏěĸĪňŗŏĔŇħĕŉŘĬȮĴňĮĶŇĴŅĦĽŌĚĕŉŘĬĨŅĴĮĶŇĴŅĦȮPerkadox 
ĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮěŅĔĬńŘĬŏěĸĪňŗœħƟěŃĩŌĔĬŜŅœĮıŇĽŌěĬƢŏŀĔĸńĔļĦƢħƟĺĵŏĪėĬŇėȮFourier Transform Infrared 
Spectroscopy (FTIR) ħńĚŒĬĳŅıĪňŗȮ4.21 ŐĸŃȮ4.22 
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ĳŅıĪňŗȮ4.21 FTIR spectra ĕŀĚŏěĸĪňŗŏľĸŊŀěŅĔĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 

PBS/PLA(75:25) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮ
ĨŅĴĸŜŅħńĭ 

 
ĳŅıĪňŗȮ4.22 FTIR spectra ĕŀĚŏěĸĪňŗŏľĸŊŀěŅĔĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮ
ĨŅĴĸŜŅħńĭ 

 
ěŅĔ FTIR spectra ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ħńĚĳŅıĪňŗȮ4.21 

ŐĸŃȮ4.22 ěŃŏľŖĬĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮPerkadox ĴňıňėĪňŗŏĮƦĬŏŀĔĸńĔļĦƢĕŀĚȮ
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PBS ėŊŀĪňŗȮ3060, 1732 ŐĸŃȮ1259 cm-1 ĞŉŗĚĨĶĚĔńĭĔŅĶĽńŗĬŐĭĭĵŊħĕŀĚıńĬīŃȮCH2, C=O ŐĸŃȮC-O 
ŒĬıŀĸŇŏŀĽŏĪŀĶƢȮĨŅĴĸŜŅħńĭȮĽŜŅľĶńĭıňėĪňŗŏĮƦĬŏŀĔĸńĔļĦƢĕŀĚȮPLA ėŊŀĪňŗȮ2990, 1760, 1103 ŐĸŃȮ
1366 cm-1 ĞŉŗĚĨĶĚĔńĭĔŅĶĽńŗĬŐĭĭĵŊħĕŀĚıńĬīŃȮC-H, C=O, C-O ŐĸŃĔŅĶĽńŗĬŐĭĭĚŀĕŀĚȮCH3 
ĨŅĴĸŜŅħńĭȮĞŉŗĚ FTIR spectra ĕŀĚŏěĸĪňŗŏľĸŊŀěŅĔĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ŐĽħĚıňėĪňŗŏĮƦĬŏŀĔĸńĔļĦƢĕŀĚĪńŘĚȮPBS ŐĸŃȮPLA ŏĮƦĬĔŅĶĵŊĬĵńĬĺƞŅ
ĳŅĵŒĬŏěĸĪňŗŏľĸŊŀĴňȮPBS-g-PLA (graft copolymer) ŀĵŌƞħƟĺĵȮĞŉŗĚȮgraft copolymer ľĶŊŀȮcrosslinkȮ
ĪňŗŏĔŇħĕŉŘĬȮŀŅěŀĵŌƞĪňŗĭĶŇŏĺĦįŇĺĶŀĵĨƞŀĶŃľĺƞŅĚŏĲĽĕŀĚ PBS ŐĸŃȮPLA ĞŉŗĚĝƞĺĵŒľƟŏĔŇħĔŅĶĵŉħŏĔŅŃĶŃľĺƞŅĚ
ĪńŘĚĽŀĚŏĲĽĪňŗħňĕŉŘĬ [26] 

 
 4.2.4 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮ
Perkadox 0.01 phr ħƟĺĵŏĪėĬŇėȮ1H-NMR  

ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢħƟĺĵŏĪėĬŇė 1H-NMR ěŃıŇěŅĶĦŅœħƟěŅĔĨŜŅŐľĬƞĚ
ĕŀĚıňėȮ&peak position)ȮŐĸŃėĺŅĴŏĕƟĴĕŀĚıňėȮ&peak area or peak intensity) ŒĬĔŅĶĭƞĚĭŀĔ
ěŜŅĬĺĬőĮĶĨŀĬĪňŗŏĔŅŃŀĵŌƞĔńĭėŅĶƢĭŀĬĨńĺĪňŗĽĬŒěȮŐĸŃėŅĶƢĭŀĬĪňŗŀĵŌƞĨŇħĔńĬœħƟȮőħĵŒĬĚŅĬĺŇěńĵĬňŘŒĝƟȮ
deuterium chloroform (CDCl3) ŏĮƦĬĨńĺĪŜŅĸŃĸŅĵȮĞŉŗĚěŃıĭıňėĪňŗĨŜŅŐľĬƞĚȮchemical shift (ŭ) 
ŏĪƞŅĔńĭȮ7.2 ppm ŐĸŃŒĝƟŏĨĨĶŃŏĴīŇĸœĞŏĸĬȮ&tetramethylsilane, TMS) ĞŉŗĚŏĮƦĬĽŅĶŏĜŊŗŀĵĨƞŀ 
ĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮŏĮƦĬĨńĺĔŜŅľĬħŒľƟŏĮƦĬĨŜŅŐľĬƞĚĽŜŅľĶńĭŀƟŅĚŀŇĚȮőħĵĩŊŀĺƞŅĨŜŅŐľĬƞĚħńĚĔĸƞŅĺĴň 
ėƞŅȮchemical shift ŏĪƞŅĔńĭĻŌĬĵƢȮ&ŭ;Ȯ0)  

ěŅĔĽĴĴĨŇģŅĬĕŀĚĚŅĬĺŇěńĵĪňŗĺƞŅ PerkadoxȮĪňŗŏĨŇĴĸĚœĮȮĞŉŗĚĮĶŃĔŀĭœĮħƟĺĵŏĮŀĶƢŀŀĔœĞħƢȮ 
ěŃĽŅĴŅĶĩŐĨĔĨńĺŒľƟĲĶňŐĶħŇėŀĸĪňŗĴňėĺŅĴĺƞŀĚœĺŒĬĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅȮěŉĚŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭıŀĸŇŏĴŀĶƢȮ 
ĪŜŅŒľƟŏĔŇħ crosslink ľĶŊŀȮgraft-copolymerȮĕŀĚȮPBS-g-PLA œħƟ ěŉĚĬŜŅŏěĸĪňŗœħƟěŅĔĔŅĶĪħĽŀĭľŅ
ĮĶŇĴŅĦŏěĸȮ(Gel content) ĴŅĪŜŅĔŅĶĪħĽŀĭ 1H-NMRȮőħĵŏĴŊŗŀıŇěŅĶĦŅěŅĔĨŅĶŅĚĪňŗȮ4.2ȮĞŉŗĚŐĽħĚ
ėƞŅȮchemical shift (ŭ) ĕŀĚœŁőħĶŏěĬĪňŗĨŜŅŐľĬƞĚĨƞŅĚȮŕȮĕŀĚȮPBS ŐĸŃȮPLA ŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLAȮħƟĺĵŏĪėĬŇėȮ1H-NMRȮıĭĺƞŅȮPBS ŐĽħĚıňėĪňŗĽŜŅėńĠȮ3 ĨŜŅŐľĬƞĚȮœħƟŐĔƞȮıňėĪňŗŏĔŇħěŅĔ
œŁőħĶŏěĬŒĬőĴŏĸĔŋĸĕŀĚȮůCH2- ŒĬľĴŌƞ butyleneȮ(ĨŜŅŐľĬƞĚĪňŗȮ1 ŐĸŃȮ2) ŐĸŃıňėĪňŗŏĔŇħěŅĔœŁőħĶŏěĬ
ŒĬőĴŏĸĔŋĸĕŀĚȮůCH2- ŒĬ succinateȮ(ĨŜŅŐľĬƞĚĪňŗȮ3)ȮĪňŗĨŜŅŐľĬƞĚȮŭ;2,/0., /,5/. ŐĸŃȮ0,405 ppm 
ĨŅĴĸŜŅħńĭȮŒĬĕĦŃĪňŗȮPLA ŐĽħĚıňėĪňŗĽŜŅėńĠȮ2 ĨŜŅŐľĬƞĚȮœħƟŐĔƞȮıňėĪňŗŏĔŇħěŅĔœŁőħĶŏěĬŒĬőĴŏĸĔŋĸĕŀĚȮ
ůCH3 ŒĬľĴŌƞ methylȮ(ĨŜŅŐľĬƞĚĪňŗȮ1) ĞŉŗĚĮĶŅĔĢŏĮƦĬĽŀĚıňėĵƞŀĵȮėŊŀĪňŗĨŜŅŐľĬƞĚȮŭ;Ȯ1.571ȮŐĸŃ 1595Ȯ
ppm ŐĸŃıňėĪňŗŏĔŇħěŅĔœŁőħĶŏěĬŒĬőĴŏĸĔŋĸĕŀĚȮůCH- ŒĬĽŅĵőĞƞľĸńĔȮ(ĨŜŅŐľĬƞĚĪňŗȮ2) ĞŉŗĚĮĶŅĔĢŏĮƦĬ 
ĽňŗıňėĵƞŀĵŒĬĝƞĺĚȮŭ;Ȯ5.131-5.236Ȯppm [30] 
 ĽŜŅľĶńĭıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ŐĭĭœĴƞĴňĮĢŇĔŇĶŇĵŅŏėĴň ıĭĺƞŅėƞŅȮchemical shift ĕŀĚ
œŁőħĶŏěĬĪňŗĨŜŅŐľĬƞĚĨƞŅĚȮŕȮĕŀĚȮPBS ŐĸŃȮPLA œĴƞŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĝńħŏěĬȮŐĽħĚĩŉĚėĺŅĴœĴƞŏĕƟŅĔńĬ
ĶŃľĺƞŅĚȮPBS ŐĸŃȮPLA ŒĬĕĦŃĪňŗĶňŐŀėĪňĲŏĭĸĬħƢȮPBS:PLA(6.80.'ȮP.,./ȮĪňŗĴňĔŅĶŏĨŇĴȮPerkadoxȮ
ıĭĺƞŅĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŜŅŐľĬƞĚĕŀĚıňėĪňŗŏĔŇħěŅĔœŁőħĶŏěĬĨŜŅŐľĬƞĚĪňŗȮ1 ŐĸŃȮ2 ŒĬȮPBS ėŊŀěŅĔȮ
4.119ȮŏĮƦĬȮ4.361 ŐĸŃěŅĔȮ1.709ȮŏĮƦĬȮ1.701 ŐĸŃœŁőħĶŏěĬĨŜŅŐľĬƞĚĪňŗȮ2 ŒĬȮPLA ėŊŀěŅĔȮ 
5.127-5.198ȮŏĮƦĬȮ5.128-5.199ȮŐĽħĚĩŉĚėĺŅĴŏĕƟŅĔńĬœħƟĭŅĚĽƞĺĬĶŃľĺƞŅĚȮPBS ŐĸŃȮPLA  
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ĨŅĶŅĚĪňŗȮ4.0ȮĨŜŅŐľĬƞĚıňėĪňŗœħƟěŅĔĔŅĶĪħĽŀĭħƟĺĵŏĪėĬŇėȮ1H-NMR ĕŀĚȮPBS ŐĸŃȮPLA ŒĬ 
ĶňŐŀėĪňĲŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 

H position 

1H chemical shift (ppm)   

PBS PLA 
PBS:PLA(80:20) PBS:PLA(80:20) P0.01 

PBS PLA PBS PLA 
1 4.120 1.571, 1595 

(doublet) 
4.119 1.577 4.361 1.571, 1.594 

(doublet) 
2 1.710 5.131-5.236 

(quartet) 
1.709 5.127-5.198 

(quartet) 
1.701 5.128-5.199 

(quartet) 
3 2.627 - 2.626 - 2.627 - 

 
ĨŅĶŅĚĪňŗȮ4.1ȮĽńħĽƞĺĬėĺŅĴŏĕƟĴıňėĪňŗŏĔŇħěŅĔœŁőĶŏěĬĨŜŅŐľĬƞĚĨƞŅĚȮŕȮěŅĔĔŅĶĪħĽŀĭħƟĺĵŏĪėĬŇėȮ 

1H-NMR ĕŀĚȮPBS ŐĸŃȮPLA ŒĬĶňŐŀėĪňĲŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 

H 
position 

1H intensity 

PBS PLA 
PBS:PLA(80:20) PBS:PLA(80:20) P0.01 

PBS PLA PBS PLA 
1 1.88 2.99 1.00 4.32 1.00 1.28 
2 1.89 1.00 1.13 1.00 1.21 0.06 
3 2.00 - 1.00 - 1.00 - 

 
ŏĴŊŗŀıŇěŅĶĦŅĩŉĚĽńħĽƞĺĬėĺŅĴŏĕƟĴıňėĕŀĚȮPBS ŐĸŃȮPLA ħńĚĨŅĶŅĚĪňŗȮ4.3 ıĭĺƞŅĪňŗĨŜŅŐľĬƞĚȮ 

PBS1 : PBS2 : PBS3 : PLA1 :PLA2 ŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS:PLA(6.80.'ȮĴňĽńħĽƞĺĬėĺŅĴŏĕƟĴıňė
ŏĮƦĬȮ/,.. : /,/1 : /,.. : 4.32 : 1.00 ŐĸŃĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńħĽƞĺĬŏĮƦĬȮ/,.. : /,21 : /,..Ȯ:Ȯ
/,06 : .,.4 ĽŜŅľĶńĭĶňŐŀėĪňĲŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ĞŉŗĚŐĽħĚĩŉĚěŜŅĬĺĬőĮĶĨŀĬĪňŗ
ĸħĸĚĪňŗȮůCH2- ŒĬľĴŌƞ butyleneȮĕŀĚȮPBS ŐĸŃůCH- ŒĬĽŅĵőĞƞľĸńĔĕŀĚȮPLA ĞŉŗĚĴňėĺŅĴŏĮƦĬœĮœħƟĺƞŅ 
ĶňŐŀėĪňĲŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ŀŅěŏĔŇħ PBS-g-PLA (graft copolymer) įƞŅĬ
ĮĢŇĔŇĶŇĵŅĲĶňŐĶħŇėŀĸ 

 
 4.2.5 ĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 
 ěŅĔĨŅĶŅĚĪňŗȮ4.4ȮŐĽħĚėƞŅĪňŗœħƟěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬħƟĺĵŏĪėĬŇėȮDSC ŒĬ
ĕńŘĬĨŀĬĔŅĶĸħŀŋĦľĳŌĴŇȮŐĸŃĔŅĶŒľƟėĺŅĴĶƟŀĬėĶńŘĚĪňŗȮ2 ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮ
Perkadox őħĵıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃ PBS/PLA(80:20) ĴňŀŋĦľĳŌĴŇ 
ĔŅĶŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺȮ(Tg) ĕŀĚȮPBS ĮĶŅĔĢĪňŗȮ-39°C ŐĸŃȮPLA ĮĶŅĔĢĪňŗȮ51°C ĽƞĺĬ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ĴňȮTgȮĕŀĚȮPBS ŐĸŃȮPLAȮŏĔŇħĕŉŘĬĪňŗĭĶŇŏĺĦŏħňĵĺĔńĭ
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮPerkadox ŐĸŃŏĴŊŗŀıŇěŅĶĦŅĮĶŇĴŅĦįĸŉĔĪňŗŏĔŇħĕŉŘĬıĭĺƞŅ
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ĔŅĶŏĨŇĴȮPerkadoxȮĸĚœĮŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪŜŅŒľƟĮĶŇĴŅĦįĸŉĔĕŀĚȮPBS ĴňėƞŅĸħĸĚ
ŏĸŖĔĬƟŀĵȮ&5/+57%'ȮŐĨƞĮĶŇĴŅĦįĸŉĔĕŀĚȮPLA œĴƞŏĮĸňŗĵĬŐĮĸĚ  
 
ĨŅĶŅĚĪňŗȮ4.4ȮĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬħƟĺĵŏĪėĬŇėȮDSC ŒĬĕńŘĬĨŀĬĔŅĶĸħŀŋĦľĳŌĴŇȮŐĸŃ 

ĔŅĶŒľƟėĺŅĴĶƟŀĬėĶńŘĚĪňŗȮ2 ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox  
0.0025-0.0100 phrȮ 

  
PBS PLA 

Tg 

(°C) 
Tc 

(°C) 
Tcc 

(°C) 
Tm 

(°C) 
Xc 

(%) 
Tg 
(°C) 

Tc 

(°C) 
Tcc 

(°C) 
Tm 

(°C) 
Xc 
(%) 

PBS/PLA(75:25) -39.4 78.0 - 112.8 62.1 51.3 - - 153.5 21.2 
PBS/PLA(75:25) P0.0025 -39.2 78.5 - 113.3 52.3 51.4 - - 153.7 21.6 
PBS/PLA(75:25) P0.0050 -39.2 87.8 - 112.9 52.1 51.4 - - 153.6 21.6 
PBS/PLA(75:25) P0.0075 -38.1 89.1 - 112.7 52.0 51.3 - - 153.5 21.7 
PBS/PLA(75:25) P0.0100 -38.3 90.9 - 112.6 52.0 51.1 - - 153.2 21.3 
PBS/PLA(80:20) -39.5 75.9 - 112.7 63.0 51.3 - - 153.3 26.3 
PBS/PLA(80:20) P0.0025 -39.4 87.6 - 113.6 56.2 51.1 - - 153.0 26.5 
PBS/PLA(80:20) P0.0050 -38.2 87.8 - 113.1 56.3 51.2 - - 153.6 26.6 
PBS/PLA(80:20) P0.0075 -38.4 88.6 - 113.0 56.8 51.3 - - 153.2 26.6 
PBS/PLA(80:20) P0.0100 -38.1 89.2 - 113.0 57.4 50.8 - - 153.0 26.6 

 
 

 
ĳŅıĪňŗȮ4.01ȮŀŋĦľĳŌĴŇĔŅĶėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬȮ&Heat distortion temperature, HDT)ȮĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮPBS/PLAȮ(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 
0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭ 
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ěŅĔĔŅĶĻŉĔļŅŀŋĦľĳŌĴŇĔŅĶėĚĶŌĮĪŅĚėĺŅĴĶƟŀĬȮ&HDT) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴň 
ĔŅĶŏĨŇĴȮPerkadox ħńĚŐĽħĚŒĬĳŅıĪňŗȮ4.23ȮıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃ 
PBS/PLA(80:20) ĴňėƞŅȮHDTȮ101°C ŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox  
ĸĚœĮȮıĭĺƞŅœĴƞĪŜŅŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚėƞŅȮHDT ŀĵƞŅĚĝńħŏěĬȮŀŅěŏĬŊŗŀĚĴŅěŅĔĮĶŇĴŅĦįĸŉĔ
őħĵĶĺĴĕŀĚĪńŘĚȮPBS ŐĸŃȮPLA ĴňėƞŅŏĪƞŅŏħŇĴȮħńĚĨŅĶŅĚĪňŗȮ4.4 

 
ĳŅıĪňŗȮ4.24ȮTGA thermogramȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 

0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭ 
 

 
ĳŅıĪňŗȮ4.25 TGA thermogramȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 

0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭ 
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ĳŅıĪňŗȮ4.26 Derivative thermogramȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ĪňŗĴňĔŅĶŏĨŇĴȮ

Perkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭ 
 

 
ĳŅıĪňŗȮ4.27 Derivative thermogramȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮ

Perkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭ 
 

ĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĪňŗĴňĔŅĶŏĨŇĴȮPerkadox  
ŐĽħĚħńĚŒĬĳŅıĪňŗȮ4.24-4.27ȮőħĵıĭĺƞŅĴňĔŅĶĽĸŅĵĨńĺȮ2 ĕńŘĬȮőħĵȮPLA ŏĔŇħĔŅĶĽĸŅĵĨńĺĪňŗŀŋĦľĳŌĴŇ
ĮĶŃĴŅĦȮ350°C ŐĸŃȮPBS ŏĔŇħĔŅĶĽĸŅĵĨńĺĪňŗŀŋĦľĳŌĴŇĮĶŃĴŅĦ 400°C őħĵıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
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PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox ıĭĺƞŅĴňŀŋĦľĳŌĴŇĪňŗŏĶŇŗĴŏĔŇħĔŅĶĽĸŅĵĨńĺĪňŗĽŌĚĕŉŘĬȮŐĽħĚŒľƟŏľŖĬĺƞŅ 
ĔŅĶŏĨŇĴȮPerkadox ĽƞĚįĸŒľƟıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĴňŏĽĩňĵĶĳŅıĪŅĚėĺŅĴĶƟŀĬĴŅĔĕŉŘĬȮY04[ 
 
 4.2.6 ėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadox 
 ĔŅĶĪħĽŀĭħńĝĬňĔŅĶœľĸȮ(Melt flow index, MFI) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚȮPBS/PLA 
ĪňŗĴňĔŅĶŏĨŇĴȮPerkadoxȮħńĚŐĽħĚĳŅıĪňŗȮ4.28 ıĭĺƞŅȮPBS/PLA ĪňŗĽńħĽƞĺĬ 75:25 ŐĸŃȮ80:20Ȯ 
ĴňėƞŅħńĝĬňĔŅĶœľĸĮĶŃĴŅĦ 6 g/10 minȮŐĸŃ 7 g/10 minȮĞŉŗĚėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadoxȮĴňėƞŅĸħĸĚĨŅĴĮĶŇĴŅĦȮPerkadox ĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮŏĬŊŗŀĚěŅĔĔŅĶŏĨŇĴ
ŏĮŀĶƢŀŀĔœĞħƢĸĚœĮȮěŃĪŜŅŒľƟĽŅĵőĞƞőĴŏĸĔŋĸĕŀĚȮPBS ŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚěŜŅĬĺĬĴŅĔȮěŉĚĪŜŅŒľƟ 
ėĺŅĴľĬŊħĽŌĚĕŉŘĬȮŐĸŃĽƞĚįĸőħĵĨĶĚĨƞŀėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢ 

 
ĳŅıĪňŗȮ4.28ȮėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬȮ75:25 ŐĸŃ 80:20 ĪňŗĴň 

ĔŅĶŏĨŇĴȮPerkadox 0.0025, 0.0050, 0.0075 ŐĸŃȮ0.0100 phrȮĨŅĴĸŜŅħńĭȮ 
 

ěŅĔĔŅĶĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮPerkadoxȮıĭĺƞŅĴňėĺŅĴľĬŊħŏıŇŗĴĕŉŘĬȮ
ŐĸŃĴňŏěĸŏĔŇħĕŉŘĬȮĞŉŗĚěŅĔĔŅĶĪħĽŀĭȮFTIR ěŃŏľŖĬĺƞŅŏěĸĪňŗœħƟĮĶŃĔŀĭœĮħƟĺĵȮPBS ŐĸŃȮPLAȮĞŉŗĚŏĮƦĬ
ĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚĶŃľĺƞŅĚȮPBS ŐĸŃȮPLA ĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĽŅĴŅĶĩŀīŇĭŅĵœħƟĺƞŅȮPerkadox 
ĪňŗŏĨŇĴĸĚœĮĬńŘĬȮĮĶŃĔŀĭœĮħƟĺĵŏĮŀĶƢŀŀĔœĞħƢĞŉŗĚĽŅĴŅĶĩŐĨĔĨńĺŒľƟĲĶňŐĶħŇėŀĸĪňŗĴňėĺŅĴĺƞŀĚœĺŒĬ 
ĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅȮěŉĚŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭıŀĸŇŏĴŀĶƢȮĪŜŅŒľƟŏĔŇħ crosslink ľĶŊŀȮgraft-copolymer  
ħńĚĳŅıĪňŗ 4.29 
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ĳŅıĪňŗȮ4.07ȮĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĪňŗŏĮƦĬœĮœħƟĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮ 

PerkadoxȮY04[ 
 
4.3 ĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨĔńĭıŀĸŇŐĸėĨŇĔŐŀĞŇħȮ&PBS/PLA 
blends) ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 
 ĔŅĶĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA(75:25) ŐĸŃȮPBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮJoncrylȮĪňŗ
ĮĶŇĴŅĦȮ0.5-2.0 phrȮħƟĺĵĔŅĶįĽĴŒĬŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮĳŅĵŒĨƟĽĳŅĺŃĪňŗĴňŐĶĚŏĜŊŀĬȮĪňŗŀŋĦľĳŌĴŇȮ 
100-195°CȮĽƞĚįĸŒľƟȮJoncrylȮĪňŗŏĨŇĴĸĚœĮȮĞŉŗĚŏĮƦĬĽŅĶĵŊħĨƞŀĽŅĵőĞƞȮ(chain extender) ĪňŗĴň 
ľĴŌƞŀŇıŀĔœĞħƢĽŅĴŅĶĩŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭĮĸŅĵĽŅĵőĞƞĕŀĚıŀĸŇŏĴŀĶƢœħƟȮ[13] 
 
 4.3.1 ĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 

ěŅĔĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĪňŗĭĶŇŏĺĦĶŀĵŐĨĔĕŀĚĝŇŘĬĚŅĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA 
ĪňŗĽńħĽƞĺĬĔŅĶįĽĴȮ75:25 ŐĸŃȮ80:20 ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl ěŅĔĔĶŃĭĺĬĔŅĶŀńħĕŉŘĬĶŌĮȮŐĸŃľńĔŒĬ
œĬőĨĶŏěĬŏľĸĺȮĪňŗĔŜŅĸńĚĕĵŅĵȮ3000 ŏĪƞŅȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ4.30 ŐĸŃȮ4.31 ıĭĺƞŅĔŅĶŏĨŇĴȮJoncryl Īňŗ
ĮĶŇĴŅĦȮ0.5-2.0 phrȮĽƞĚįĸŒľƟȮPLA ĪňŗĔĶŃěŅĵĨńĺŀĵŌƞŒĬŏĲĽĕŀĚȮPBS ĴňĕĬŅħŏĸŖĔĸĚȮőħĵĴňĕĬŅħ
ĮĶŃĴŅĦȮ0.5-1.5 µm ŐĸŃĴňĔŅĶĔĶŃěŅĵĨńĺŀĵƞŅĚĽĴŗŜŅŏĽĴŀĴŅĔĕŉŘĬ  
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ĳŅıĪňŗȮ4.30ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔŒĬœĬőĨĶŏěĬŏľĸĺĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ 

PBS/PLA (75:25)ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮJoncryl (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ Joncryl (ĕ) 0.5,  
(ė) 1.0, (Ě) 1.5 ŐĸŃȮ(ě) 2.0 phrȮĨŅĴĸŜŅħńĭ 

 

 
ĳŅıĪňŗȮ4.31ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔŒĬœĬőĨĶŏěĬŏľĸĺĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ 

PBS/PLA (80:20) ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮJoncryl (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ Joncryl (ĕ) 0.5,  
(ė) 1.0, (Ě) 1.5 ŐĸŃȮ(ě) 2.0 phrȮĨŅĴĸŜŅħńĭ 

 
 4.3.2 ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 

ĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶħŉĚĵŊħȮ(Tensile test) ěŃıŇěŅĶĦŅėƞŅĴŀħŌĸńĽĕŀĚĵńĚȮ 
&WmsleŲq modulus), ėĺŅĴĪĬĨƞŀŐĶĚħŉĚȮ&Tensile Strength) ŐĸŃėĺŅĴĵŊħĽŌĚĽŋħȮĦȮěŋħĕŅħȮ
&Elongation at break) ĕŀĚĝŇŘĬĚŅĬȮĞŉŗĚŏĴŊŗŀıŇěŅĶĦŅėƞŅȮWmsleŲq modulusȮħńĚĳŅıĪňŗȮ4.32 ıĭĺƞŅ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢ PBS/PLA ĪňŗĽńħĽƞĺĬĔŅĶįĽĴȮ75:25 ŐĸŃȮ80:20 ĴňėƞŅȮWmsleŲqȮkmbsjsqȮĮĶŃĴŅĦȮ
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660 MPa ŐĸŃ 630 MPaȮĨŅĴĸŜŅħńĭȮŒĬĕĦŃĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl Ĵň 
ėƞŅȮWmsleŲqȮkmbsjsqȮœĴƞŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĴňĬńĵĵŃȮ 

 

 
ĳŅıĪňŗȮ4.10ȮėƞŅĴŀħŌĸńĽĕŀĚĵńĚȮ&WmsleŲq modulus) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮ

PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 0.5, 1.0, 1.5 ŐĸŃȮ2.0 phrȮĨŅĴĸŜŅħńĭ  
 
 

 
ĳŅıĪňŗȮ4.33ȮėƞŅėĺŅĴĪĬĨƞŀŐĶĚħŉĚȮ&Tensile Strength) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮ

PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 0.5, 1.0, 1.5 ŐĸŃȮ2.0 phrȮĨŅĴĸŜŅħńĭ  
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ŏĴŊŗŀıŇěŅĶĦŅėƞŅȮTensile strength ħńĚĳŅıĪňŗȮ4.33 ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA Īňŗ
ĽńħĽƞĺĬ 75:25 ŐĸŃȮ80:20ȮĴňėƞŅ Tensile strength ĮĶŃĴŅĦȮ43 MPa ĞŉŗĚŏĴŊŗŀĴňĔŅĶŏĨŇĴȮJoncryl 
ıĭĺƞŅœĴƞĪŜŅŒľƟėƞŅȮTensile strengthȮŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĝńħŏěĬ 
 

 
ĳŅıĪňŗȮ4.34ȮėĺŅĴĵŊħĽŌĚĽŋħȮĦȮěŋħĕŅħȮ&Elongation at break) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

PBS/PLA(75:25) ŐĸŃȮPBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 0.5, 1.0, 1.5 ŐĸŃȮ2.0 
phrȮĨŅĴĸŜŅħńĭ  

 
ĬŀĔěŅĔĬňŘȮŏĴŊŗŀıŇěŅĶĦŅėƞŅȮElongation at breakȮĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬ 

75:25 ŐĸŃȮ80:20ȮĪňŗĴňĔŅĶŏĨŇĴȮJoncryl ħńĚĳŅıĪňŗȮ4.34ȮěŃŏľŖĬĺƞŅĝŇŘĬĚŅĬĽŅĴŅĶĩĵŊħŀŀĔœħƟĴŅĔĔĺƞŅȮ
300% ĪňŗĮĶŇĴŅĦĔŅĶŏĨŇĴȮJoncrylȮ0.5-1.0 phrȮŐĽħĚĩŉĚĔŅĶĴňŐĶĚĵŉħĨŇħĪňŗħňĶŃľĺƞŅĚȮPBS ĔńĭȮPLA 
ŀĵƞŅĚœĶĔŖĨŅĴıĭĺƞŅŏĴŊŗŀŏĨŇĴȮJoncrylȮĴŅĔĔĺƞŅȮ1.0 phrȮĕŉŘĬœĮȮėƞŅȮElongation at breakȮěŃĸħ
ĬƟŀĵĸĚ ŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚĕŀĚȮPBS ŐĸŃȮPLA įƞŅĬĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬȮ(Condensation 
reaction) ĞŉŗĚěŃŀīŇĭŅĵĨƞŀœĮŒĬįĸĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸȮ&Gel Content) 
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ĳŅıĪňŗȮ4.35ȮėƞŅȮImpact strength ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮPBS/PLA(80:20) 

ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 0.5, 1.0, 1.5 ŐĸŃȮ2.0 phrȮĨŅĴĸŜŅħńĭ  
 

ěŅĔĳŅıĪňŗȮ4.35 ŐĽħĚėƞŅ Impact strength ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮ
Joncryl ıĭĺƞŅĝŇŘĬĚŅĬŏĔŇħĔŅĶŐĨĔľńĔŐĭĭĽĴĭŌĶĦƢĪńŘĚľĴħȮőħĵıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĽńħĽƞĺĬȮ
75:25 ŐĸŃȮ80:20ȮĴňėƞŅȮimpact strength ĮĶŃĴŅĦȮ6 kJ/m2 ŐĸŃ 7 kJ/m2ȮĨŅĴĸŜŅħńĭȮĽƞĺĬ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLAȮĪňŗĴňĔŅĶŏĨŇĴȮJoncryl ĸĚœĮȮĴňėƞŅȮimpact strengthȮĪňŗĽŌĚĕŉŘĬŏĸŖĔĬƟŀĵȮ
ŏĬŊŗŀĚěŅĔĔŅĶŏĨŇĴȮJoncryl ĽƞĚįĸŒľƟȮPLA ĴňĕĬŅħŏĸŖĔĸĚȮŐĸŃĴňĔŅĶĔĶŃěŅĵĨńĺĳŅĵŒĬŏĲĽĕŀĚȮPBS Īňŗ
ĽĴŗŜŅŏĽĴŀĴŅĔĕŉŘĬȮħńĚĳŅıĪňŗȮ4.36-4.37 ěŉĚĽŅĴŅĶĩĶńĭŐĶĚĔĶŃŐĪĔœħƟĴŅĔĕŉŘĬŏĸŖĔĬƟŀĵ 

 
ĳŅıĪňŗȮ4.14ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢPBS/PLA (75:25) ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮJoncryl (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ Joncryl  
(ĕ) 0.5, (ė) 1.0, (Ě) 1.5 ŐĸŃȮ(ě) 2.0 phrȮĨŅĴĸŜŅħńĭ 
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ĳŅıĪňŗȮ4.37ȮĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĪňŗŐĨĔľńĔěŅĔĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĕŀĚ 

ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA (80:20) ĪňŗœĴƞĴňĔŅĶŏĨŇĴȮJoncryl (Ĕ) ŐĸŃĴňĔŅĶŏĨŇĴ Joncryl  
(ĕ) 0.5, (ė) 1.0, (Ě) 1.5 ŐĸŃȮ(ě) 2.0 phrȮĨŅĴĸŜŅħńĭ 

 
 4.3.3 ĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸȮ&Gel Content) ŐĸŃĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚ 
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 

ěŅĔĔŅĶĻŉĔļŅıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮJoncrylȮĴňĸńĔļĦŃĽńĦģŅĬ
ĺŇĪĵŅȮŐĸŃĽĴĭńĨŇŏĝŇĚĔĸĪňŗħňĕŉŘĬȮŀŅěŏĬŊŗŀĚĴŅěŅĔĔŅĶĴňőėĶĚĽĶƟŅĚĕŀĚȮgraft-copolymerȮĞŉŗĚ 
ĽŅĴŅĶĩĵŊĬĵńĬĔŅĶŏĔŇħ graft-copolymer œħƟőħĵĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ4.38 
ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA ĪňŗĴňĔŅĶŏĨŇĴȮJoncrylȮĴňŏěĸŏĔŇħĕŉŘĬȮŐĸŃĮĶŇĴŅĦŏěĸĴňėƞŅŏıŇŗĴĕŉŘĬ 
ĨŅĴĮĶŇĴŅĦȮJoncryl ĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮ 

 



59 
 

 
 

 
ĳŅıĪňŗȮ4.38ȮĮĶŇĴŅĦŏěĸȮ&Gel Content) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPBS/PLA(75:25) ŐĸŃȮ

PBS/PLA(80:20) ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 0.5, 1.0, 1.5 ŐĸŃȮ2.0 phrȮĨŅĴĸŜŅħńĭ 
 

 
ĳŅıĪňŗȮ4.39 FTIR spectra ĕŀĚŏěĸĪňŗŏľĸŊŀěŅĔĔŅĶĪħĽŀĭľŅĮĶŇĴŅĦŏěĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ

PBS/PLA(75:25) ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl 0.5, 1.0, 1.5 ŐĸŃȮ2.0 phrȮĨŅĴĸŜŅħńĭ 
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