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ľńĺĕƟŀ ĔŅĶıńĥĬŅİŅĮƕħĭĶĶěŋĳńĦĤƢŀŅľŅĶĽņŏĶŖěĶŌĮěŅĔıĸŅĽĨŇĔĝňĺĳŅı 
őħĵ ĬŅĵıŇĪńĔļƢıĚĻƢȮėņķĪīŇś 
ĽŅĕŅĺŇĝŅ ĺŇĪĵŅĔŅĶŐĸŃĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢȮŐįĬȮĔȮŐĭĭȮĔȮ0ȮĶŃħńĭĮĶŇĠĠŅ

ĴľŅĭńĦĤŇĨ 
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅľĸńĔ ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĻŋĳĔŇěȮĽŋĪīŇŏĶŊŀĚĺĚĻƢ 
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴ ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĴĬńĽȮŐĞƞħƞŅĬ 

 
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮœħƟĶńĭıŇěŅĶĦŅŀĬŋĴńĨŇŒľƟŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅ 

ĨŅĴľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
 

  
&įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĽŅīŇĨȮĬŇĶńĨŇĻńĵ'  

ėĦĭħňĭńĦĤŇĨĺŇĪĵŅĸńĵȮ&įŌƟĶńĔļŅĔŅĶŐĪĬ' 

 
ıŇěŅĶĦŅŏľŖĬĝŀĭőħĵ 

 
   ĮĶŃīŅĬĔĶĶĴĔŅĶ 
&ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĦńģĔŅĠěĬƢȮľĚĽƢĻĶňıńĬīƢ'  

   ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅľĸńĔ 
&ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĻŋĳĔŇěȮĽŋĪīŇŏĶŊŀĚĺĚĻƢ'  

   ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴ 
&ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĴĬńĽȮŐĞƞħƞŅĬ'  

   įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵŒĬ 
&įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĭŋĻĶŇĬĪĶƢȮŏęļŃĮŃĭŋĨĶ'  

   įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 
&ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĔńĸĵŅĦňȮĽŇĶŇĽŇĚľ'  
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ĭĪėńħĵƞŀĳŅļŅœĪĵ 

40.70...7Ȯ8ȮĺŇĪĵŅĔŅĶŐĸŃĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢȮŐįĬȮĔȮŐĭĭȮĔȮ0ȮĶŃħńĭĮĶŇĠĠŅĴľŅĭńĦĤŇĨ 
ėņĽņėńĠ : ıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨ, ıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨ-őė-ŀŃħŇŏıĪ, ıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏıĪ-őė-ŏĪŏĶĲĪŅŏĸĪ, ıŀĸŇ(œŁħĶŀĔĞňĭŇĺĪŇŏĶĨ-
őė-œŁħĶŀĔĞňĺŅŏĸŀŏĶĨ), ĲƕĸƢĴĶňŐŀėĪňĲŏĭĸĬħƢ, ĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞ, ĲƕĸƢĴİŅĮƕħĸŀĔŀŀĔœħƟ 

ĬŅĵ ıŇĪńĔļƢıĚĻƢ ėņķĪīŇś: ĔŅĶıńĥĬŅİŅĮƕħĭĶĶěŋĳńĦĤƢŀŅľŅĶĽņŏĶŖěĶŌĮěŅĔıĸŅĽĨŇĔĝňĺĳŅı ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ
ľĸńĔ : ĶŀĚĻŅĽĨĶŅěŅĶĵƢ ħĶ. ĻŋĳĔŇě ĽŋĪīŇŏĶŊŀĚĺĚĻƢ 

 
ıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨ (PBS) ŐĸŃıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨőėŀŃħŇŏıĪ (PBSA) ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚ

ĝňĺĳŅı ĪňŗĴňĽĴĭńĨŇŏĝŇĚĔĸėĸƟŅĵėĸŉĚĔńĭıŀĸŇŏĴŀĶƢĔĸŋƞĴıŀĸŇőŀŏĸĲƕĬ ĞŉŗĚőħĵĪńŗĺœĮĲƕĸƢĴĮƕħĭĶĶěŋĳńĦĤƢŀŅľŅĶĽņŏĶŖěĶŌĮ (top seal) ĽƞĺĬŒľĠƞ
ĪņěŅĔ low density polyethylene (LDPE) ĪňŗœĴƞĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅı ĚŅĬĺŇěńĵĬňŘœħƟĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĲƕĸƢĴőħĵĴň 
PBS ŐĸŃ PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŒĬĽńħĽƞĺĬĶƟŀĵĸŃ 80 ŏĭĸĬħƢĔńĭŏĲĽĶŀĚıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏıĪ-őė-ŏĪŏĶĲĪŅŏĸĪ (PBAT) ĞŉŗĚĴň 
melt strength ĪňŗħňŏıŊŗŀŒľƟĔŅĶĕŉŘĬĶŌĮœħƟĚƞŅĵĕŉŘĬ ŐĸŃĔŅĶŏĭĸĬħƢĔńĭŏĲĽĶŀĚıŀĸŇ (3-œŁħĶŀĔĞňĭŇĺĪŇŏĶĨ-őė-3-œŁħĶŀĔĞňĺŅŏĸŀŏĶĨ) 
(PHBV) ŏıŊŗŀŒľƟœħƟŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬ (OTR) ŐĸŃœŀĬŘņ (WVTR) Īňŗħň őħĵĪņĔŅĶŏĭĸĬħƢĔńĭıŀĸŇŏĴŀĶƢŏĲĽĶŀĚ PBAT ľĶŊŀ 
PHBV ŒĬĽńħĽƞĺĬĶƟŀĵĸŃ 20 ĪńŘĚŒĬĶŃĭĭ non-reactive blend ŐĸŃĶŃĭĭ reactive blend ŐĸŃĪņĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚ
ŀŀĔĞŇŏěĬ ŐĸŃœŀĬŘņ ĽĴĭńĨŇŏĝŇĚĔĸ ŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬ (peel strength test) ĕŀĚ
İŅĮƕħĔńĭĩŅħĭĶĶěŋĳńĦĤƢ őħĵıĭĺƞŅĔŅĶŏĭĸĬħƢ PBS ŐĸŃ PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭ PBAT ŏĮƦĬŏĲĽĶŀĚįƞŅĬĮĢŇĔŇĶŇĵŅ 
condensation őħĵŏĨŇĴ Joncryl® ADR 4468 (ECE) 0.1 phr. ŏıňĵĚıŀĪňŗěŃĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟ ŐĨƞĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚ
ŀŀĔĞŇŏěĬŐĸŃœŀĬŘņœĴƞœħƟĩŌĔĮĶńĭĮĶŋĚ ĽņľĶńĭĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĭĸĬħƢıĭĺƞŅ WmsleŲqȮkmbsjsqȮĴňėƞŅĸħĸĚ ŐĸŃėƞŅ 
Elongation at break ŏıŇŗĴĕŉŘĬŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭ PBS ŐĸŃ PBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔ ŐĸŃ peel strength test ľĸńĚěŅĔĔŅĶŏĭ
ĸĬħƢıĭĺƞŅĴňĝƞĺĚ easy-open peel ĪňŗĔĺƟŅĚĕŉŘĬ ĽņľĶńĭĔŅĶŏĭĸĬħƢ PBS ŐĸŃ PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭ PHBV ŏĮƦĬŏĲĽ
ĶŀĚįƞŅĬĮĢŇĔŇĶŇĵŅĪńŘĚ 3 ĶŃĭĭėŊŀ ĮĢŇĔŇĶŇĵŅ free radical (Perkadox® 14S ľĶŊŀ DB 0.02 phr.), ĮĢŇĔŇĶŇĵŅ condensation (ECE 0.1 
phr.) ŐĸŃĮĢŇĔŇĶŇĵŅĶĺĴĔńĬĕŀĚ free radical ŐĸŃ condensation (DB 0.02 + ECE 0.1 phr.) ıĭĺƞŅėƞŅ OTR ŐĸŃ WVTR ĴňŐĬĺőĬƟĴ
ĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭĲƕĸƢĴıŀĸŇŏĴŀĶƢ PBS ŐĸŃ PBSA ĪňŗŏĮƦĬıŀĸŇŏĴŀĶƢŀĚėƢĮĶŃĔŀĭľĸńĔ ŏĮƦĬįĸěŅĔĔŅĶĮĶńĭĮĶŋĚ interfacial adhesion 
ĶŃľĺƞŅĚįŇĺĽŀĚŏĲĽ ŐĸŃĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĭĸĬħƢĔńĭ PHBV ŏĮĸňŗĵĬŐĮĸĚĨŅĴĽĴĭńĨŇŏĝŇĚĔĸĕŀĚ PHBV őħĵıĭĺƞŅ WmsleŲqȮ
modulus ĴňėƞŅŏıŇŗĴĕŉŘĬŐĸŃėƞŅ Elongation at break ĸħĸĚŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭ PBS ŐĸŃ PBSA ĪňŗŏĮƦĬıŀĸŇŏĴŀĶƢŀĚėƢĮĶŃĔŀĭľĸńĔ 
ĽņľĶńĭ peel strength test ĝƞĺĚ easy-open peel ŏĸŊŗŀĬœĮŒĬĪňŗŀŋĦľĳŌĴŇŒĬĔŅĶĮƕħįĬŉĔĽŌĚĕŉŘĬ ŐĸŃĪńŘĚ PBS ŐĸŃ PBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭ PHBV ĴňıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔŒĬĝƞĺĚ easy-open peel ŏĮƦĬŐĭĭ adhesive peel ŐĸŃ cohesive 
peel ĞŉŗĚĽŅĴŅĶĩĸŀĔŀŀĔœħƟĚƞŅĵ ŐĸŃŏĴŊŗŀĴňĔŅĶŏĮĸňŗĵĬĝĬŇħĕŀĚ peroxide ěŅĔ DB ŏĮƦĬ Dicumyl peroxide (DCP) ŒĬĮĶŇĴŅĦĪňŗ
ŏĪƞŅĔńĬıĭĺƞŅĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬŐĸŃœŀĬŘņœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĨƞĮĶŇĴŅĦĔŅĶŏĨŇĴ peroxide ĪňŗĴŅĔŏĔŇĬœĮěŃŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚ
ŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢ ĞŉŗĚĽƞĚįĸĪņŒľƟĽĴĭńĨŇŏĝŇĚĔĸŐĵƞĸĚ ĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬŒľƟĨŇħĔńĭĩŅħœħƟĵŅĔĕŉŘĬ ĽƞĚįĸŒľƟĝƞĺĚ easy-open peel 
ŏĸŊŗŀĬœĮŒĬĪŅĚĪňŗŀŋĦľĳŌĴŇĔŅĶĔŅĶĮƕħįĬŉĔĽŌĚĴŅĔĕŉŘĬ ŐĸŃŒĬĔŅĶĻŉĔļŅŒĬĶŃħńĭĔŉŗĚŀŋĨĽŅľĔĶĶĴ ıĭĺƞŅėƞŅĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬ ŐĸŃ
œŀĬŘņ ĽĴĭńĨŇŏĝŇĚĔĸ ŐĸŃ peel strength test ŒľƟįĸŏĮƦĬŐĬĺőĬƟĴŏĝƞĬŏħňĵĺĔńĬĔńĭĔŅĶĪħĸŀĚŒĬĶŃħńĭ lab scale ŐĸŃĔŅĶĸŀĔŀŀĔ
ŒĬĝƞĺĚ easy-open peel ľĸńĚěŅĔĪňŗŏĭĸĬħƢĔńĭ PBAT ľĶŊŀ PHBV ĴňıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔŏĮƦĬŐĭĭ adhesive peel ŐĸŃ cohesive 
peel ĞŉŗĚĽŅĴŅĶĩĸŀĔŀŀĔœħƟĚƞŅĵ ĽņľĶńĭĔŅĶŏĭĸĬħƢ PBS ŐĸŃ PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭ PBAT ĪňŗŏĮƦĬŏĲĽĶŀĚŒĬĽńħĽƞĺĬ
ĶƟŀĵĸŃ 20 ĽŅĴŅĶĩĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ ŐĸŃĴňĝƞĺĚ easy-open peel ĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵ
ėĺŅĴĶƟŀĬĔĺƟŅĚĕŉŘĬ ŐĨƞœĴƞœħƟĮĶńĭĮĶŋĚĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬŐĸŃœŀĬŘņ ĔŅĶŏĭĸĬħƢĔńĭ PHBV ĪňŗŏĮƦĬŏĲĽĶŀĚŒĬĽńħĽƞĺĬĶƟŀĵ
ĸŃ 20 ĽŅĴŅĶĩĮĶńĭĮĶŋĚĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬŐĸŃ œŀĬŘņœħƟ ŐĨƞĽĴĭńĨŇŏĝŇĚĔĸŏĮĸňŗĵĬŐĮĸĚĨŅĴĽĴĭńĨŇŏĝŇĚĔĸĕŀĚ PHBV 
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SUPAKIJ SUTTIRUENGWONG, Dr.-Ing. 

Polybutylene succinate (PBS) and polybutylene succinate-co-adipate (PBSA) are biodegradable 
polymers with mechanical properties similar to polyolefin. In general, a top seal film used as instant food 
packaging film is made from non-biodegradable polyethylene (PE). Therefore, this research aims to study the 
polymer blend film derived from 80 %wt of PBS and PBSA as matrices with and without reactive agents by 
blending with poly(butylene adipate-co-terephthalate (PBAT), which has a good melt strength to make processing 
easier and blending with poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV), which has the good barrier 
properties. The dispersed PHBV and PBAT were fixed at 20 %wt. The oxygen transmission rate (OTR) and water 
vapor transmission rate (WVTR), mechanical properties and peel strength test of polymer blend films with and 
without reactive agents (peroxides or epoxide compounds) are investigated. The results show that PBS based and 
PBSA based blends with dispersed PBAT phase via condensation reaction by adding Joncryl® ADR 4468 (ECE) 0.1 
phr is sufficient to improve the compatibility between phases but the OTR and WVTR values are not improved. 
The mechanical properties show that Young's modulus is reduced and the elongation at break is increased 
compared to neat PBS and PBSA. Peel strength test after blending is found to have a wider range within the easy-
open peel. For blending with dispersed PHBV phase through three systems: the free radical reaction (Perkadox® 
14S or DB 0.02 phr.), the condensation reaction (ECE 0.1 phr.) and the combined reaction of the free radical and 
condensation (DB 0.02 + ECE 0.1 phr.), it is found that the OTR and WVTR values are tended to decrease when 
compared to the PBS and PBSA film due to the improved interfacial adhesion at the surface of the two-phase 
polymer. The mechanical properties after blending with PHBV change with the amount of increased PHBV. 
Young's modulus increases and elongation at break decreases when compared to the PBS and PBSA films. Peel 
strength test after blending, the easy-open peel range shifts toward higher sealing temperatures. When the 
peroxide type is changed from DB to dicumyl peroxide or DCP, there is no significant change in OTR and WVTR 
values. However, the excess peroxide content results in more cross-links in the polymer chain, making the 
mechanical properties worse. It is more difficult to seal and the peel force value in the easy-open peel range 
shifts toward a higher sealing temperature. In semi-industrial studies, it was found that the OTR, WVTR, 
mechanical properties and peel strength test show the same trends as in the lab scale experiment. The peeling 
in the easy-open peel range after blending with PBAT or PHBV shows the peeling behavior as adhesive peel and 
cohesive peel, which can be easily peeled off. When blending PBS and PBSA with 20 %wt PBAT, the mechanical 
properties could be modified and the easy-open peel range was winder whereas the OTR and WVTE values 
remained almost unaffected. When blending with 20 %wt PHBV, the OTR and WVTR values could be manipulated 
while the mechanical properties depended on the blended polymers. 
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ĔŇĨĨŇĔĶĶĴĮĶŃĔŅĻ 
  

ĚŅĬĺŇěńĵŐĸŃĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘĽņŏĶŖěĸŋĸƞĺĚœĮœħƟħƟĺĵħňħƟĺĵėĺŅĴĝƞĺĵŏľĸŊŀěŅĔ ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĻŋĳĔŇě ĽŋĪīŇŏĶŊŀĚĺĚĻƢ įŌƟŏĮƦĬĪňŗĮĶŉĔļŅĚŅĬĺŇěńĵ ŐĸŃĶŀĚĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĴĬńĽ ŐĞƞħƞŅĬ 
įŌƟŏĮƦĬĪňŗĮĶŉĔļŅĶƞĺĴĚŅĬĺŇěńĵ ŒĬĔŅĶěńħľŅŏėĶŊŗŀĚĴŊŀ ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĚŅĬĺŇěńĵ ĨĸŀħěĬĔŅĶŒľƟėņĮĶŉĔļŅ
ĔŅĶŐĔƟĮƤĠľŅ ŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚŒĬĚŅĬĺŇěńĵ ĶĺĴĩŉĚĨĶĺěĽŀĭėĺŅĴŏĶňĵĭĶƟŀĵ ŏıŊŗŀŒľƟŏĸƞĴ
ĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘĴňėĺŅĴĽĴĭŌĶĦƢ 

ĕŀĕŀĭėŋĦ ĶŀĚĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĦńģĔŅĠěĬƢ ľĚĽƢĻĶňıńĬīƢ įŌƟĝƞĺĵĻŅĨĶŅěŅĶĵƢ ħĶ.ĭŋĻĶŇĬĪĶƢ 
ŏęļŃĮŃĭŋĨĶ ŐĸŃĶŀĚĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĔńĸĵŅĦň ĽŇĶŇĽŇĚľ ĪňŗĽĸŃŏĺĸŅĴŅŏĮƦĬĮĶŃīŅĬ ĔĶĶĴĔŅĶĳŅĵŒĬ 
ŐĸŃĔĶĶĴĔŅĶĳŅĵĬŀĔ ŒĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢĨĸŀħěĬŒľƟėņŐĬŃĬņŒĬĔŅĶŐĔƟœĕĕƟŀĭĔıĶƞŀĚ ŏıŊŗŀŒľƟ
ĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘĽņŏĶŖěĸŋĸƞĺĚœĮœħƟħƟĺĵħň ĬŀĔěŅĔĬňŘ ĕŀĕŀĭėŋĦėĦŅěŅĶĵƢ ŐĸŃĭŋėĸŅĔĶĪŋĔĪƞŅĬŒĬ
ĳŅėĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃĺŇĻĺĔĶĶĴĺńĽħŋ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ ĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶ ĪňŗŀņĬĺĵėĺŅĴĽŃħĺĔħƟŅĬĔŅĶĪņŏŀĔĽŅĶ ĔŅĶŒľƟėĺŅĴŀĬŋŏėĶŅŃľƢŒĬŏĶŊŗŀĚĕŀĚĪŋĬėƞŅŏĸƞŅŏĶňĵĬ 
ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĽĩŅĬĪňŗĽņľĶńĭĪņĚŅĬĺŇěńĵ 

ĕŀĕŀĭėŋĦŏıŊŗŀĬ ŕ ıňŗ ŕ ŐĸŃĬƟŀĚ ŕ ĮĶŇĠĠŅőĪ ĽņľĶńĭĔŅĶĝƞĺĵŏľĸŊŀ ĔņĸńĚŒě ĴŇĨĶĳŅı 
ĶĺĴĩŉĚėņĮĶŉĔļŅĨƞŅĚ ŕ ŏıŊŗŀŒľƟĚŅĬĺŇěńĵħņŏĬŇĬœĮœħƟħƟĺĵħňĶĺĴĩŉĚėĬŒĬėĶŀĭėĶńĺĪňŗŒľƟĔŅĶŀĭĶĴŐĸŃŏĮƦĬ
ĔņĸńĚŒěŒĬĔŅĶŐĔƟĮƤĠľŅŐĸŃŀŋĮĽĶĶėĨƞŅĚ ŕěĬĔĶŃĪńŗĚĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘĽņŏĶŖěœħƟħƟĺĵħň 
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ĭĪĪňŗȮ/ 

ĭĪĬņ 

/,/ȮėĺŅĴŏĮƦĬĴŅŐĸŃėĺŅĴĽņėńĠ 

ĮƤĠľŅĕĵŃıĸŅĽĨŇĔœħƟĶńĭėĺŅĴĽĬŒěěŅĔĪńŗĺőĸĔȮŒĬĮƖȮ0./6 ĴňĔŅĶĶŅĵĚŅĬĕĵŃıĸŅĽĨŇĔ
ŏĔŇħĕŉŘĬĴŅĔĔĺƞŅȮ340 ĸƟŅĬĨńĬĪńŗĺőĸĔȮ[1] ĮĶŃĴŅĦȮ46% ĕŀĚĕĵŃıĸŅĽĨŇĔŏĔŇħĕŉŘĬěŅĔĭĶĶěŋĳńĦĤƢħƟŅĬ
ŀŅľŅĶĞŉŗĚŏĮƦĬĭĶĶěŋĳńĦĤƢĪňŗŒĝƟėĶńŘĚŏħňĵĺŐĸƟĺĪŇŘĚȮ(single-use packaging) ŏĮƦĬĕĵŃıĸŅĽĨŇĔŒĬĮĶŇĴŅĦ
ĴŅĔȮħńĚĬńŘĬěŉĚĴňĔŅĶıńĥĬŅŐĸŃĺŇěńĵĔŅĶįĸŇĨĭĶĶěŋĳńĦĤƢěŅĔıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚ
ĝňĺĳŅıěņĬĺĬĴŅĔŏıŊŗŀŐĔƟœĕĮƤĠľŅĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮĳŅĵŒĬĔĸŋƞĴĺŇěńĵœħƟĴňĔŅĶıńĥĬŅĩŅħĭĶĶěŋĳńĦĤƢ
ěŅĔıĸŅĽĨŇĔĝňĺĳŅıĴŅĔƞŀĬľĬƟŅĬňŘěŅĔĔŅĶŏĭĸĬħƢȮPolybutylene succinate (PBS), Polylactic 
acid (PLA) ŐĸŃȮPoly(butylene adipate-co-terephthalateȮ(PBAT)ȮĽŇŗĚĪňŗěņŏĮƦĬŒĝƟĶƞĺĴĔńĭĩŅħ
ĭĶĶěŋĳńĦĤƢŀŅľŅĶĽņŏĶŖěĶŌĮĬńŘĬĔŖėŊŀȮĲƕĸƢĴĮƕħĩŅħĭĶĶěŋĳńĦĤƢŀŅľŅĶĽņŏĶŖěĶŌĮȮ(top seal) ĞŉŗĚĽƞĺĬŒľĠƞ
ĪņěŅĔıŀĸŇőŀŏĸĲƕĬȮpolyolefins ŏĝƞĬȮLow density polyethyleneȮ(LDPE) ĪňŗœĴƞĽŅĴŅĶĩŐĨĔ
ĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮĲƕĸƢĴŏľĸƞŅĬňŘĴńĔĮĬŏĮƘƨŀĬěŅĔĔŅĶĽńĴįńĽĔńĭŀŅľŅĶľĸńĚěŅĔĔŅĶŒĝƟĚŅĬȮĽƞĚįĸŒľƟĔŅĶ
ėńħŐĵĔĪņėĺŅĴĽŃŀŅħŏıŊŗŀĔŅĶĶňœĞŏėŇĸĴňėĺŅĴĞńĭĞƟŀĬȮěŉĚĴńĔĔņěńħħƟĺĵĔŅĶİƤĚĔĸĭȮľĶŊŀĔŅĶŏįŅœľĴƟȮ
ĞŉŗĚĔƞŀŒľƟŏĔŇħĴĸĳŅĺŃȮĽņľĶńĭĔŅĶěńħĔŅĶĕŀĚŏĽňĵĭĶĶěŋĳńĦĤƢěŅĔıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚ
ĝňĺĳŅıĪňŗĽńĴįńĽĔńĭŀŅľŅĶėŊŀĔŅĶĪņĮŋƜĵľĴńĔĪňŗĴňĔĶŃĭĺĬĔŅĶĔņěńħĪňŗĚƞŅĵȮŐĸŃœĴƞĔƞŀŒľƟŏĔŇħĴĸĳŅĺŃ 

Poly(butylene succinate) ľĶŊŀ PBSȮŏĮƦĬľĬŉŗĚŒĬŀŃĸŇĲŅĨŇĔȮıŀĸŇŏŀĽŏĪŀĶƢȮ(aliphatic 
polyester) ĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮĴňĽĴĭńĨŇŏĝŇĚĔĸŏĪňĵĭŏĪƞŅĔńĭıŀĸŇőŀŏĸĲƕĬȮŏĝƞĬȮ
polyethylene (PE) ŐĸŃ polypropylene (PP)ȮĬŀĔěŅĔĬňŘĴňĔŅĶıńĥĬŅőėıŀĸŇŏĴŀĶƢȮ
&Poly(butylene succinate-co-adipate) ľĶŊŀȮPBSA ŏĮƦĬőėıŀĸŇŏĴŀĶƢŐĭĭĽŋƞĴȮĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵ
œħƟĪŅĚĝňĺĳŅıȮĴňĽĴĭńĨŇŏĝŇĚĔĸėĸƟŅĵėĸŉĚĔńĭıŀĸŇŏĴŀĶƢĔĸŋƞĴıŀĸŇőŀŏĸĲƕĬȮőħĵȮPBSA ĴňėƞŅȮmodulus Īňŗ
ĬƟŀĵĔĺƞŅŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭȮPBSȮĞŉŗĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPBSA ěŃėĸƟŅĵėĸŉĚĔńĭĲƕĸƢĴȮLinear Low 
density polyethyleneȮ(LLDPE)ȮĞŉŗĚľŅĔĨƟŀĚĔŅĶĮĶńĭĮĶŋĚŒľƟĽŅĴŅĶĩĕŉŘĬĶŌĮĲƕĸƢĴĕŀĚĪńŘĚȮPBS ŐĸŃȮ
PBSA ŒľƟĚƞŅĵĴŅĔĵŇŗĚĕŉŘĬĴńĔěŃĪņĔŅĶŏĭĸĬħƢĔńĭȮPoly(butylene adipate-co-terephthalateȮ
(PBAT) ĞŉŗĚŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮŒĬĔĸŋƞĴĕŀĚıŀĸŇŏŀĽŏĪŀĶƢĶƞĺĴĶŃľĺƞŅĚĽŅĵőĞƞĨĶĚ
ŐĸŃĺĚŀŃőĶĴŅĨŇĔȮ&Aliphatic-aromatic copolyester) ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĴňėĺŅĴĵŊħľĵŋƞĬĽŌĚȮŐĸŃĴňȮ
melt strengthȮĪňŗħňȮŒĬĪŅĚĔĸńĭĔńĬĪńŘĚȮPBS ŐĸŃȮPBSA ŏĴŊŗŀŒĝƟĚŅĬĔńĭĭĶĶěŋĳńĦĤƢħƟŅĬŀŅľŅĶȮĽĴĭńĨŇ
ĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņȮĵńĚŏĮƦĬĕƟŀěņĔńħŒĬĔŅĶŒĝƟĚŅĬŀĵŌƞȮħńĚĬńŘĬŏıŊŗŀŒľƟ
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œħƟĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĪňŗħňĕŉŘĬȮěŉĚĪņĔŅĶŏĭĸĬħƢĔńĭıŀĸŇŏĴŀĶƢĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚ
ĝňĺĳŅıĪňŗĴňĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĪňŗħňĔĺƞŅȮPBS ŐĸŃȮPBSA ĬńŘĬĔŖėŊŀȮPolyhydroxybutyrate-
co-hydroxyvalerateȮ(PHBV)ȮŒĬĔĸŋƞĴĕŀĚ Poly(hydroxyalkanoates) (PHAs)ȮıŀĸŇŏĴŀĶƢĔĸŋƞĴĬňŘ
ŏĮƦĬıŀĸŇŏŀĽŏĪŀĶƢœħƟěŅĔěŋĸŇĬĪĶňĵƢȮŐĸŃŐĭėĪňŏĶňĵȮěŅĔĔŅĶľĴńĔĬŘņĨŅĸȮľĶŊŀœĕĴńĬȮĞŉŗĚȮPHBV ĴňĽĴĭńĨŇ
ĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬėƞŀĬĕƟŅĚĽŌĚ őħĵĪņĔŅĶĻŉĔļŅĔŅĶŏĭĸĬħƢĪňŗĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔĪńŘĚŒĬĶŃĭĭ non-reactive blend ŐĸŃĶŃĭĭȮreactive blend ŐĸŃĪņĔŅĶĻŉĔļŅ
ĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņȮĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔ
ŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ(peel strength test) ĕŀĚİŅĮƕħĔńĭĩŅħĭĶĶěŋĳńĦĤƢ 
 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬĺŇěńĵ 

/'ȮĻŉĔļŅĔŅĶĕŉŘĬĶŌĮŏĮƦĬĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨȮ(PBS) ŐĸŃıŀĸŇĭŇĺīŇ
ĸňĬĞńėĞŇŏĬĨőėŀŃħŇŏıĪȮ(PBSA) ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮőħĵĴňıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏıĪ-őė-ŏĪŏĶĲĪŅŏĸĪȮ
(PBAT) ŏĮƦĬŏĲĽĶŀĚȮĪńŘĚŒĬĶŃĭĭ non-reactive ŐĸŃĶŃĭĭȮreactive 

0'ȮĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņ, ĽĴĭńĨŇŏĝŇĚĔĸȮĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
ŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ(peel strength test) ĕŀĚİŅ
ĮƕħĔńĭĩŅħĭĶĶěŋĳńĦĤƢ 

 

1.3 ĽĴĴĨŇģŅĬĕŀĚĚŅĬĺŇěńĵ 

ĚŅĬĺŇěńĵĬňŘĴňěŋħĴŋƞĚľĴŅĵŒĬĔŅĶıńĥĬŅİŅĮƕħĩŅħĭĶĶěŋĳńĦĤƢěŅĔıĸŅĽĨŇĔĝňĺĳŅıȮőħĵ
ĪņĔŅĶĻŉĔļŅıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮľĶŊŀ
ŏĮƦĬŏĲĽľĸńĔȮŏĬŊŗŀĚěŅĔıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗėĸƟŅĵĔńĭıŀĸŇőŀŏĸĲƕĬĪňŗœĴƞĽŅĴŅĶĩŐĨĔĽĸŅĵ
œħƟĪŅĚĝňĺĳŅıȮŐĸŃŏıŊŗŀŒľƟĕŉŘĬĶŌĮĲƕĸƢĴıŀĸŇŏĴŀĶƢœħƟĚƞŅĵȮěŉĚĽĬŒěĪňŗĬņıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟ
ĪŅĚĝňĺĳŅıĪňŗĴňȮmelt strength ĪňŗħňĞŉŗĚĔŖėŊŀȮPBAT ĴŅŏĭĸĬħƢȮŐĨƞĕƟŀěņĔńħŏĴŊŗŀĬņœĮŒĝƟŏĮƦĬİŅĮƕħĩŅħ
ĭĶĶěŋĳńĦĤƢěŅĔıĸŅĽĨŇĔĝňĺĳŅıħńĚĔĸƞŅĺėŊŀȮĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņĪňŗĽŌĚȮ
ħńĚĬńŘĬĔŅĶĮĶńĭĮĶŋĚŒľƟĴňĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĪňŗħňĕŉŘĬȮěŉĚĪņĔŅĶŏĭĸĬħƢĔńĭȮPHBV ŏĮƦĬıĸŅĽĨŇĔ
ĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮĴňĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬėƞŀĬĕƟŅĚĨŗņȮőħĵĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟ
ĽŅĴŅĶĩĬņœĮŏĮƦĬİŅĮƕħĩŅħĭĶĶěŋĳńĦĤƢįĬŉĔħƟĺĵėĺŅĴĶƟŀĬŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵ 
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1.4 ĕŀĭŏĕĨŐĸŃĕƟŀěņĔńħĕŀĚĚŅĬĺŇěńĵ 

ĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņ, ĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃȮpeel strength 
test ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮőħĵĴň PBS ŐĸŃ PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮľĶŊŀŏĮƦĬŏĲĽľĸńĔ ĪņĔŅĶŏĭ
ĸĬħƢĔńĭȮPBAT ŐĸŃȮPHBV ŒĬĽńħĽƞĺĬȮ6.-0.ȮĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮ
reactive blend 

 

1.5 ĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬĺŇěńĵőħĵĽĶŋĮ 

1.5.1 ĻŉĔļŅėƟĬėĺƟŅĕƟŀĴŌĸȮŏŀĔĽŅĶȮŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
1.5.2 ŀŀĔŐĭĭȮŐĸŃĺŅĚŐįĬĺŇīňĔŅĶĽņľĶńĭĚŅĬĺŇěńĵ 
1.5.3 ħņŏĬŇĬĔŅĶĺŇěńĵ 

ĨŀĬĪňŗȮ/ȮĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢŒĬĶŃħńĭȮlab scale ħƟĺĵŏėĶŊŗŀĚįĽĴ
ŐĭĭĮƕħȮ &internal mixer) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ
&compression molding)  

ĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņ, ĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃȮ
peel strength test ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŅĔȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭ
ľĸńĔŏĭĸĬħƢĔńĭȮPBAT ľĶŊŀȮPHBV ĪňŗŀńĨĶŅĽƞĺĬȮ80:20 įƞŅĬĮĢŇĔŇĶŇĵŅȮfree radical, 
ĮĢŇĔŇĶŇĵŅȮcondensation ŐĸŃĮĢŇĔŇĶŇĵŅĶĺĴĔńĬĕŀĚĮĢŇĔŇĶŇĵŅȮfree radical Ĕńĭ
ĮĢŇĔŇĶŇĵŅȮcondensation ĪņĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) 
ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴıŀĸŇŏĴŀĶƢħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression 
molding) 

ĨŀĬĪňŗȮ0ȮĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢŒĬĶŃħńĭĔŉŗĚŀŋĨĽŅľĔĶĶĴőħĵĴňȮPBS ŐĸŃȮ
PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮ
reactive blend ħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴ
ħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

ĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņ, ĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃȮ
peel strength test ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŅĔȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭ
ľĸńĔŏĭĸĬħƢĔńĭȮPBAT ľĶŊŀȮPHBV ĪňŗŀńĨĶŅĽƞĺĬȮ80:20 őħĵĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮ
reactive blend ĪņĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) ŐĸŃ
ĕŉŘĬĶŌĮŏĮƦĬĲƕĸƢĴıŀĸŇŏĴŀĶƢħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder)  
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1.5.4 ĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵ 
1.5.5 ěńħĪņĶŅĵĚŅĬįĸĔŅĶĺŇěńĵ 
1.5.6 ŏĽĬŀįĸĔŅĶĺŇěńĵ 

- ĬņŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 
- ĔŅĶĽŀĭőėĶĚĚŅĬĺŇěńĵ 

 

1.6 ĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭ 

ĽŅĴŅĶĩŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮľĶŊŀŏĲĽľĸńĔ 
őħĵĔŅĶŏĭĸĬħƢĔńĭȮPBAT ŐĸŃȮPHBV ŏĮƦĬŏĲĽĶŀĚ ĽŅĴŅĶĩĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵĔĶŃĭĺĬĔŅĶŀńħĶňħŏĮƦĬ
ĲƕĸƢĴœħƟȮŐĸŃĴňĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĪňŗħňĔĺƞŅŏĴŊŗŀŏĪňĵĭĔńĭȮPBS ľĶŊŀȮPBSA ĔƞŀĬĔŅĶĮĶńĭĮĶŋĚȮ
ĴňėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ&peel strength test) Īňŗ
ŏľĴŅŃĽĴŒĬĔŅĶĬņœĮŒĝƟĚŅĬĔńĭįĸŇĨĳńĦĤƢİŅĮƕħĩŅħĭĶĶěŋĳńĦĤƢœħƟĞŉŗĚĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵȮ&easy-
open peel) ŐĸŃĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅı 
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ĭĪĪňŗȮ0 

ĪķļġňŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

2.1 ıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨȮ&Polybutylene Succinate, PBS) [2, 3] 

 
ĶŌĮĪňŗȮ2.1 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨ 

Poly(butylene succinate) ľĶŊŀȮPBS ŏĮƦĬıŀĸŇŏĴŀĶƢĝňĺĳŅıĝĬŇħľĬŉŗĚȮŀĵŌƞŒĬĮĶŃŏĳĪıŀĸŇ
ŏŀĽŏĪŀĶƢĞŉŗĚĴňőėĶĚĽĶƟŅĚĪŅĚŏėĴňħńĚĶŌĮĪňŗȮ2.1 ĸńĔļĦŃŏĮƦĬĽŅĵőĞƞĨĶĚȮĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮ
ĞŉŗĚŏĨĶňĵĴěŅĔĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬȮ(condensation polymerization) ĕŀĚȮsuccinic acid ĔńĭȮ
1,4-butanediol ľĶŊŀŀŅěĴňĴŀĬŀŏĴŀĶƢĨńĺĪňŗĽŅĴŏĮƦĬȮorganic dicarboxylic-acid ĶĺĴŀĵŌƞħƟĺĵȮĔŅĶ
įĸŇĨȮPBS ěŅĔĪĶńıĵŅĔĶĮƕőĨĶŏėĴňȮŏĶŇŗĴěŅĔĔƠŅĞĭŇĺŏĪĬĩŌĔŏĮĸňŗĵĬŏĮƦĬȮmaleic anhydride ĞŉŗĚŏĮƦĬĽŅĶ
ĨńŘĚĨƟĬŒĬĔŅĶįĸŇĨȮsuccinic acid ŐĸŃȮ1,4-butanediol ĬŀĔěŅĔĬňŘȮPBS ĵńĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢœħƟěŅĔ
ĺńĨĩŋħŇĭĪňŗĽŅĴŅĶĩĮĸŌĔĪħŐĪĬœħƟ ŏĝƞĬȮŀƟŀĵȮĴńĬĽņĮŃľĸńĚȮŏĮƦĬĨƟĬȮįƞŅĬĔĶŃĭĺĬĔŅĶĪŅĚĝňĺĳŅıȮħƟĺĵ
ĔĶŃĭĺĬĔŅĶľĴńĔŏıŊŗŀŏĮĸňŗĵĬĔĸŌőėĽœĮŏĮƦĬȮsuccinic acid ĞŉŗĚȮsuccinic acid ĽŅĴŅĶĩŒĝƟŏĮƦĬĽŅĶĨńŘĚ
ĨƟĬŒĬĔŅĶįĸŇĨȮ1,4-butanediol ěŅĔĬńŘĬĔŅĶįĽĴ succinic acidȮŐĸŃȮȮ1,4-butanediol įƞŅĬ
ĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬŐĸƟĺŏĝŊŗŀĴĨƞŀŏĮƦĬĽŅĵőĞƞĵŅĺěŃœħƟŏĮƦĬȮPBS   

PBSȮĴňŀŋĦľĳŌĴŇȮTg ĮĶŃĴŅĦȮ-22Ȯ°C ŀŋĦľĳŌĴŇľĸŀĴĮĶŃĴŅĦȮ/10-1/2Ȯ°C ŀŋĦľĳŌĴŇŒĬĔŅĶ
ŏĔŇħįĸŉĔĮĶŃĴŅĦȮ44 °C ŐĸŃĴňėĺŅĴŏĮƦĬįĸŉĔȮ&crystallinity) ĮĶŃĴŅĦȮ23#ȮĞŉŗĚĴňėƞŅȮelongation at 
break ŐĸŃėƞŅȮtensile strength ŒĔĸƟŏėňĵĚĔńĭȮLDPEȮŐĸŃĽŅĴŅĶĩĬņœĮŒĝƟŐĪĬıŀĸŇőŀŏĸĲƕĬœħƟħňȮPBS 
ŏĮƦĬȮaliphatic polyester ĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟŏŀĚĨŅĴīĶĶĴĝŅĨŇőħĵįƞŅĬĔĸœĔĕŀĚĮĢŇĔŇĶŇĵŅ
œŁőħĶœĸĞŇĽȮĞŉŗĚŏĔŇħĪňŗıńĬīŃŏŀĽŏĪŀĶƢőħĵěŃĽƞĚįĸŒľƟĬŘņľĬńĔőĴŏĸĔŋĸĕŀĚȮPBSȮĸħĸĚȮŐĸŃŏĔŇħĔŅĶŐĨĔ
ĽĸŅĵőħĵěŋĸŇĬĪĶňĵƢœĮŒĬĪňŗĽŋħȮĬŀĔěŅĔĬňŘȮPBSȮĵńĚĴňėĺŅĴŏĽĩňĵĶĪŅĚėĺŅĴĶƟŀĬȮ&thermal stability)ȮĪňŗ
ħňőħĵĴňŀŋĦľĳŌĴŇŒĬĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬȮ&decomposition temperature)Ȯ177Ȯ°C ħńĚĬńŘĬěŉĚĴň
ĔŅĶŒĝƟĚŅĬĪňŗľĸŅĔľĸŅĵĨńŘĚŐĨƞĭĶĶěŋĳńĦĤƢŒĝƟŐĸƟĺĪŇŘĚŐĸŃĭĶĶěŋĳńĦĤƢŀŅľŅĶȮĶĺĴĩŉĚĔŅĶŏĔļĨĶȮ
ŀŋĨĽŅľĔĶĶĴȮľĶŊŀĵŅĬĵĬĨƢȮŐĸŃœħƟĶńĭĔŅĶĶŀĚĶńĭĺƞŅĽńĴįńĽĔńĭŀŅľŅĶœħƟȮĬŀĔěŅĔĬňŘĴňĔŅĶıńĥĬŅőėıŀĸŇ
ŏĴŀĶƢȮŏĝƞĬȮpolybutylene succinate adipate (PBSA) ŐĸŃŀŊŗĬȮŕȮĪňŗĴňľĬƞĺĵĵƞŀĵœĔĸėŀĸŏıŊŗŀŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıėĺŅĴĵŊħľĵŋƞĬĕŀĚĺńĽħŋ 
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2.2 ıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨőėŀŃħŇŏıĪȮ&Poly(butylene succinate-co-adipate), PBSA) [2] 

 
ĶŌĮĪňŗȮ2.2ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇĭŇĺīŇĸňĬĞńėĞŇŏĬĨőėŀŃħŇŏıĪ 

&Poly(butylene succinate-co-adipate) ľĶŊŀ PBSA ŏĮƦĬőėıŀĸŇŏĴŀĶƢŐĭĭĽŋƞĴȮŐĸŃĴň
ėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıĪňŗĬƞŅĽĬŒěĶĺĴĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĨĔĽĸŅĵœħƟĪŅĚīĶĶĴĝŅĨŇȮěŅĔĶŌĮĪňŗȮ2.2Ȯ
ŐĽħĚőėĶĚĽĶƟŅĚĕŀĚȮPBSA ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢœħƟěŅĔĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢŐĭĭėĺĭŐĬƞĬĕŀĚȮ/*2-
butanediol ĪňŗĴň succinic acid ŐĸŃ adipic acidȮŐĸŃĴňĽĴĭńĨŇŏĝŇĚĔĸŏĮƦĬĪňŗĬƞŅıŀŒěŏĬŊŗŀĚěŅĔĴň
ĽĴĭńĨŇŏĝŇĚĔĸėĸƟŅĵėĸŉĚĔńĭıŀĸŇŏĴŀĶƢĔĸŋƞĴıŀĸŇőŀŏĸĲƕĬȮőħĵȮPBSA ĴňŀŋĦľĳŌĴŇ Tg ĮĶŃĴŅĦȮ-23Ȯ°CȮ
ŀŋĦľĳŌĴŇĔŅĶľĸŀĴŏĪƞŅĔńĭȮ72Ȯ°CȮŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĽĴĭńĨŇĶŃľĺƞŅĚȮPBSA ĔńĭȮPBS ıĭĺƞŅȮPBSA Ĵň
ėƞŅȮmodulus ĨŗņĔĺƞŅȮĴňėĺŅĴĵŊħľĵŋƞĬĽŌĚĔĺƞŅȮĴňĽĴĭńĨŇŒĬĔŅĶŐĨĔĽĸŅĵĪňŗħňĔĺƞŅȮŏĬŊŗŀĚěŅĔĴňėĺŅĴŏĮƦĬ
įĸŉĔĪňŗĨŗņĔĺƞŅȮPBS ĬŀĔěŅĔĬňŘȮPBSA ĵńĚĴňĽĴĭńĨŇŒĬĔŅĶĕŉŘĬĶŌĮĪňŗħňȮħńĚĬńŘĬěŉĚĽŅĴŅĶĩĬņœĮįĸŇĨŒĬĶŌĮĕŀĚ
ŏĽƟĬŒĵȮĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴȮĶĺĴĩŉĚĔĶŃĭĺĬĔŅĶĜňħœħƟŀňĔħƟĺĵȮĞŉŗĚĲƕĸƢĴĪňŗįĸŇĨěŅĔȮPBSA ěŃŐĽħĚĽĴĭńĨŇ
ŏĝŇĚĔĸĪňŗėĸƟŅĵėĸŉĚĔńĭĲƕĸƢĴĪňŗįĸŇĨěŅĔȮLLDPE 

 

2.3 ıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏıĪ-őė-ŏĪŏĶĲĪŅŏĸĪȮ(Poly(butylene adipate-co-terephthalate), 
PBAT) [3, 4] 

 
ĶŌĮĪňŗȮ2.3ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏıĪ-őė-ŏĪŏĶĲĪŅŏĸĪ 

Poly(butylene adipate-co-terephthalate) ľĶŊŀ PBAT ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗěńħŀĵŌƞŒĬĔĸŋƞĴ
ĕŀĚıŀĸŇŏŀĽŏĪŀĶƢĶƞĺĴĶŃľĺƞŅĚĽŅĵőĞƞĨĶĚȮ ŐĸŃĺĚŀŃőĶĴŅĨŇĔȮ(Aliphatic-aromatic copolyester) 
ĽƞĺĬŒľĠƞěŃœħƟěŅĔĔŅĶĽńĚŏėĶŅŃľƢěŅĔȮ/,4-butanediol, adipic acid ŐĸŃȮterephthalic acid őħĵĴň
ŀŋĦľĳŌĴŇȮTg ĮĶŃĴŅĦȮ-1.Ȯ°CȮŐĸŃŀŋĦľĳŌĴŇľĸŀĴĮĶŃĴŅĦȮ//.Ȯ-Ȯ/1.Ȯ°C ĽĴĭńĨŇĕŀĚȮPBAT ĴňĔŅĶĨĔ
įĸŉĔĨŗņěŅĔĽƞĺĬĪňŗŏĮƦĬĭŇĺĪŇĸňĬĪŅŏĶĲĪŅŏĸĪőħĵĴňĽƞĺĬĮĶŃĔŀĭĕŀĚ aromatic ĶƞĺĴĔńĭȮaliphatic 
polyesterȮŐĸŃėĺŅĴĵŊħľĵŋƞĬěŅĔĽƞĺĬĕŀĚĭŇĺĪŇĸňĬŀŃħŇŏıĪ ĞŉŗĚŏĔŇħěŅĔȮ /,4-Butanediol, adipic 
acid monomer ĞŉŗĚĽƞĚįĸŒľƟőėıŀĸŇŏĴŀĶƢĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħŉĚĵŊħĽŌĚȮĴň modulus ĪňŗėƞŀĬĕƟŅĚĨŗņȮ
ĴňĽĴĭńĨŇŏĝŇĚĔĸėĸƟŅĵĔńĭıĺĔŏĪŀĶƢőĴıĸŅĽĨŇĔŀŇĸŅĽőĨŏĴŀĶƢȮŐĨƞĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıȮ 
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2.4 ıŀĸŇ&3-œŁħĶŀĔĞňĭŇĺĪŇŏĶĨ-őė-3-œŁħĶŀĔĞňĺŅŏĸŀŏĶĨ' (Poly(1-hydroxybutyrate-co-1-
hydroxyvalerate),ȮPHBV) [5, 6] 

 
ĶŌĮĪňŗȮ2.4 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇ&1-œŁħĶŀĔĞňĭŇĺĪŇŏĶĨ-őė-1-œŁħĶŀĔĞňĺŅŏĸŀŏĶĨ' 
Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) ľĶŊŀȮPHBV ŏĮƦĬľĬŉŗĚŒĬĔĸŋƞĴȮ

Polyhydroxyalkanoate ľĶŊŀȮPHAs ěńħŏĮƦĬıŀĸŇŏŀĽŏĪŀĶƢ ıĭŒĬĶŌĮĕŀĚ carbon source ĕŀĚ
ěŋĸŇĬĪĶňĵƢŀĵŌƞŒĬĸńĔļĦŃĪňŗŏĮƦĬ granule ĞŉŗĚĴňěŋĸŇĬĪĶňĵƢľĸŅĵĝĬŇħĪňŗĽŅĴŅĶĩįĸŇĨȮPHAs œħƟȮıŀĸŇŏĴŀĶƢŒĬ
ĔĸŋƞĴȮPHAsȮĴňľĸŅĔľĸŅĵĝĬŇħŐĨĔĨƞŅĚĔńĬœĮĨŅĴľĴŌƞȮ-R ŐĸŃěņĬĺĬȮn ŏĝƞĬȮpoly(1-hydroxybutyrate) 
(R = methyl, n =Ȯ/', poly(1-hydroxypropionate) (R = hydrogen, n = /', poly (1-
hydroxydodecanoate) (R = nonyl, n =Ȯ/'ȮħƟĺĵőėĶĚĽĶƟŅĚĕŀĚȮpolymer ĪňŗĴňėĺŅĴľĸŅĔľĸŅĵĬňŘ
ĪņŒľƟıŀĸŇŏĴŀĶƢŒĬĔĸŋƞĴĬňŘĴňĽĴĭńĨŇĪňŗľĸŅĔľĸŅĵȮ ŒĬĭĶĶħŅıŀĸŇŏĴŀĶƢŒĬĔĸŋƞĴȮPHAs ıŀĸŇœŁħĶŀĔĞňĭŇĺ
ĪňŏĶĨȮpoly(1-hydroxybutyrate) ľĶŊŀȮPHB ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĴňĽĴĭńĨŇŒĔĸƟŏėňĵĚĔńĭıŀĸŇıĶŀıŇĸňĬȮ
&polypropylene) ľĶŊŀ PP ŐĸŃıŀĸŇĽœĨĶňĬȮ &polystyrene) ľĶŊŀȮPS őħĵĴň Gas barrier 
properties ŐĸŃȮmoisture resistance ĪňŗħňȮĴňŀŋĦľĳŌĴŇŏĮĸňŗĵĬĽĩŅĬŃėĸŘņĵŐĔƟĺȮ&Tg'ȮĨńŘĚŐĨƞȮ-3.Ȯ
ěĬĩŉĚȮ2Ȯ°C, ŀŋĦľĳŌĴŇľĸŀĴȮ&Tm) ĨńŘĚŐĨƞȮ2.ȮĩŉĚȮ/6.Ȯ°C 

őħĵȮPHBV ŏĮƦĬőėıŀĸŇŏĴŀĶƢĶŃľĺƞŅĚȮ1-hydroxybutyrate (HB) ŐĸŃȮ1-hydroxyvalerate 
ĞŉŗĚĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢĝĬŇħĬňŘěŃĕŉŘĬŀĵŌƞĔńĭŀĚėƢĮĶŃĔŀĭĕŀĚȮHB ŐĸŃȮHV őħĵȮPHBV ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗ
ŏĮĶŅŃ (brittle)ȮĴňėƞŅȮmodulus ĪňŗĽŌĚȮŒĬĕĦŃŏħňĵĺĔńĬĔŅĶŏıŇŗĴĕŉŘĬĕŀĚĮĶŇĴŅĦȮHV ŒĬȮPHBV ěŃ
ĽŅĴŅĶĩĮĶńĭĮĶŋĚŒľƟıŀĸŇŏĴŀĶƢĴňėĺŅĴĵŊħľĵŋƞĬȮ(flexible) ĴŅĔĕŉŘĬȮĞŉŗĚěŃĪņŒľƟėƞŅȮmodulusȮĸħĸĚ 

 

2.5 ıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ&Polymer blends) [3, 7-9] 

ĔŅĶĪņıŀĸŇŏĴŀĶƢŏĭĸĬħƢŏĮƦĬĺŇīňĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢĪňŗĬŇĵĴŒĝƟĔńĬĴŅĔȮĞŉŗĚŏĮƦĬĺŇīňĪňŗ
ĨƟĬĪŋĬĨŗņȮŐĸŃŒĝƟŏĺĸŅĬƟŀĵȮŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶľŅĴŀĬŀŏĴŀĶƢĝĬŇħŒľĴƞȮľĶŊŀľŅĺŇīňĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇ
ŏĴŀĶƢŒľĴƞȮőħĵĔŅĶĪņıŀĸŇŏĴŀĶƢŏĭĸĬħƢŏĮƦĬĔŅĶĬņıŀĸŇŏĴŀĶƢȮ0ȮĝĬŇħȮĞŉŗĚŀĵŌƞŒĬĽĩŅĬŃĪňŗŏĮƦĬĕŀĚœľĸȮ
œħƟŐĔƞȮĽŅĶĸŃĸŅĵȮ&solution) ľĶŊŀĽŅĶľĸŀĴŏľĸĺȮ&molten) ĴŅŏĭĸĬħƢŒľƟŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬȮ
&homogeneous blending) œħƟŏĮƦĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮĞŉŗĚĴňĽĴĭńĨŇĪňŗŏħƞĬĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħĴŅ
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ĶĺĴĔńĬȮĬŀĔěŅĔĬňŘĵńĚœħƟıŀĸŇŏĴŀĶƢĪňŗĴňĽĴĭńĨŇľĸŅĔľĸŅĵȮŏıňĵĚŐėƞĮĶńĭŏĮĸňŗĵĬĽńħĽƞĺĬĔŅĶįĽĴȮŐĨƞ
ĔŅĶŏĭĸĬħƢıŀĸŇŏĴŀĶƢĨƞŅĚĝĬŇħĔńĬŒľƟŏĕƟŅŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬĬńŘĬŏĮƦĬœĮœħƟĵŅĔȮőħĵěŃıĭĺƞŅıŀĸŇŏĴŀĶƢĝĬŇħ
ľĬŉŗĚěŃĔĶŃěŅĵĨńĺŀĵŌƞŒĬŏĬŊŘŀıŀĸŇŏĴŀĶƢŀňĔĝĬŇħľĬŉŗĚȮőħĵěŃĨƟŀĚĴňĔŅĶĔĶŃěŅĵĨńĺĕĬŅħŏĸŖĔȮĴňėĺŅĴ
ĽĴŗņŏĽĴŀȮŐĸŃĴňŐĶĚĵŉħĨŇħĪňŗıŊŘĬįŇĺħňȮ&interfacial adhesion) ĴŇĜŃĬńŘĬěŃĪņŒľƟŏĔŇħěŋħĭĔıĶƞŀĚȮ
&defects) ĳŅĵŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĶŀĵĨƞŀĶŃľĺƞŅĚŏĲĽȮĪņŒľƟĴňĔŅĶĽƞĚįƞŅĬŐĶĚěŅĔŏĲĽľĬŉŗĚœĮĵńĚŀňĔ
ŏĲĽľĬŉŗĚœħƟœĴƞħňȮŐĸŃŏĮƦĬěŋħŏĶŇŗĴĨƟĬŒĬĔŅĶŐĨĔľńĔȮĽƞĚįĸŒľƟĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňėƞŅĨŗņ
ĔĺƞŅıŀĸŇŏĴŀĶƢĭĶŇĽŋĪīŇśĪňŗĬņĴŅŏĭĸĬħƢȮħńĚĬńŘĬŒĬĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŉĚĨƟŀĚıŇěŅĶĦŅ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĔńĬœħƟȮ&compatibility) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 

ĝĬŇħĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ&Types of polymer blends) 

ĔŅĶěņŐĬĔıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŅĔėĺŅĴŏĕƟŅĔńĬœħƟŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬȮ&miscible) ŒĬĶŃħńĭőĴŏĸĔŋĸȮ
&molecular level) ŐĭƞĚœħƟȮ1ȮŐĭĭħńĚĬňŘȮ 

/'ȮıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗŏĕƟŅĔńĬœħƟŀĵƞŅĚĽĴĭŌĶĦƢȮ&Miscible blend) ıŀĸŇŏĴŀĶƢĪňŗŏĭĸĬħƢŏĕƟŅĔńĬœħƟ
ŀĵƞŅĚŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬŒĬĶŃħńĭőĴŏĸĔŋĸŏĔŇħŏĮƦĬıŀĸŇŏĴŀĶƢĝĬŇħŒľĴƞŐĸŃĴňĽĴĭńĨŇįĽĴįĽŅĬĕŀĚıŀĸŇŏĴŀĶƢ
ĪňŗĬņĴŅįĽĴȮőħĵĽĴĭńĨŇĨƞŅĚŕěŃĕŉŘĬŀĵŌƞĔńĭĽńħĽƞĺĬĔŅĶŏĭĸĬħƢȮėĺŅĴŏĕƟŅĔńĬœħƟŒĬĸńĔļĦŃĬňŘŏĔŇħŐĶĚĵŉħ
ŏľĬňŗĵĺĶŃľĺƞŅĚőĴŏĸĔŋĸıŀĸŇŏĴŀĶƢĽŌĚŒĬĶŌĮŐĭĭıńĬīŃœŁőħĶŏěĬȮľĶŊŀĔŅĶŏĔŇħįĸŉĔĶƞĺĴĔńĬȮŐĸŃŐĽħĚėƞŅ
ŀŋĦľĳŌĴŇĔĸŅĽĪĶŅĬĞŇĝńĬȮ(Tg) ŏıňĵĚėƞŅŏħňĵĺ 

0'ȮıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗŏĕƟŅĔńĬœħƟȮ&Compatible blend) ŏĬŊŗŀĚěŅĔėĺŅĴŐĨĔĨƞŅĚĪŅĚħƟŅĬŏėĴň
ŐĸŃĲƕĽŇĔĽƢȮıŀĸŇŏĴŀĶƢěŉĚœĴƞŏĕƟŅĔńĬœħƟŀĵƞŅĚĽĴĭŌĶĦƢȮŐĨƞěŃŏĔŇħĔŅĶŐĵĔŏĲĽȮőħĵıŀĸŇŏĴŀĶƢĪňŗĴňĽńħĽƞĺĬ
ĴŅĔĔĺƞŅŏĮƦĬŏĲĽĨƞŀŏĬŊŗŀĚȮ(Continuous matrix phase) ěŃŐĽħĚĽĴĭńĨŇŏħƞĬĔĺƞŅıŀĸŇŏĴŀĶƢĪňŗĴňĽńħĽƞĺĬ
ĬƟŀĵĔĺƞŅĞŉŗĚŏĮƦĬŏĲĽĔĶŃěŅĵȮ(Dispersed phase) ĩƟŅĽŀĚŏĲĽĴňĔŅĶĔĶŃěŅĵĨńĺŀĵƞŅĚħňŐĸŃĴňŐĶĚĵŉħ
ŏľĬňŗĵĺĶŃľĺƞŅĚĔńĬħňȮ&interfacial adhesion) ěŃĽƞĚįĸŒľƟĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢħňĕŉŘĬȮŐĨƞľŅĔŏĲĽ
ĔĶŃěŅĵĴňĕĬŅħŀĬŋĳŅėŒľĠƞŐĸŃĔĶŃěŅĵœĴƞĽĴŗņŏĽĴŀěŃĪņŒľƟĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢœĴƞħň 

1'ȮıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗŏĕƟŅĔńĬœĴƞœħƟȮ&Incompatible blend) ŏĮƦĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœĴƞŏĕƟŅĔńĬȮ
ĪņŒľƟœħƟıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňĽĴĭńĨŇŏĝŇĚĔĸħƟŀĵȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶŐĵĔŏĲĽĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħ
ŀĵƞŅĚĝńħŏěĬȮĞŉŗĚŏĮƦĬįĸěŅĔŐĶĚŏľĬňŗĵĺĶŃľĺƞŅĚŏĲĽĨŗņȮĽĴĭńĨŇŏĝŇĚĔĸŐĵƞȮŐĸŃĪņŒľƟĨńĺĪņĸŃĸŅĵŐıĶƞŏĕƟŅ
œĮœħƟĚƞŅĵȮŏĬŊŗŀĚěŅĔĴňĝƞŀĚĺƞŅĚľĶŊŀĮĶŇĴŅĨĶŀŇĽĶŃĴŅĔ 

 ŏĬŊŗŀĚěŅĔĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŉŘĬŀĵŌƞĔńĭŀĚėƢĮĶŃĔŀĭȮĽńħĽƞĺĬĕŀĚĔŅĶŏĭĸĬħƢ ŐĸŃ
őėĶĚĽĶƟŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮħńĚĬńŘĬĔŅĶŒĝƟĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬŒĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇ
ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĮĶŃĽŅĬĨƟŀĚĽŅĴŅĶĩĸħŐĶĚĨŉĚįŇĺĶŃľĺƞŅĚŏĲĽȮĪņŒľƟŀĬŋĳŅėĪňŗ
ĔĶŃěŅĵĨńĺĴňĕĬŅħŏĸŖĔĸĚȮĪņŒľƟŒľƟŏĔŇħŏĽĩňĵĶĳŅıĪŅĚőėĶĚĽĶƟŅĚĽńĦģŅĬŒĬĶŃľĺƞŅĚĔŅĶœħƟĶńĭėĺŅĴĶƟŀĬȮ
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ŐĸŃŐĶĚŏĜŊŀĬĶŃľĺƞŅĚĔŅĶįĽĴȮŐĸŃĨƟŀĚėĚœĺƟĞŉŗĚŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚŏĲĽŐĴƟĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŃŀĵŌƞ
ŒĬĽĩŅĬŃĕŀĚŐĕŖĚ 
 

2.6 ĽŅĶĝƞĺĵĮĶŃĽŅĬȮ&Compatibilizer) 

ĔŅĶŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ(Compatibilization) ŏĮƦĬĔĶŃĭĺĬĔŅĶŒĬĔŅĶ
ĮĶńĭĮĶŋĚ interfacial adhesionȮĶŃľĺƞŅĚŏĲĽĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœĴƞĽŅĴŅĶĩŏĕƟŅĔńĬœħƟħňȮőħĵĔŅĶĸħ
ŐĶĚĨŉĚįŇĺĭĶŇŏĺĦĶŀĵĨƞŀĶŃľĺƞŅĚŏĲĽȮĮĶńĭĮĶŋĚŐĸŃŏıŇŗĴŏĽĩňĵĶĳŅıĸńĔļĦŃĽńĦģŅĬĕŀĚıŀĸŇŏĴŀĶƢ
ŏĭĸĬħƢȮĔŅĶŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢĽŅĴŅĶĩĪņœħƟľĸŅĵĺŇīňȮœħƟŐĔƞȮĔŅĶŏĨŇĴŀĚėƢĮĶŃĔŀĭ
ĪňŗĽŅĴĮĶŇĴŅĦŏĸŖĔĬƟŀĵȮĞŉŗĚĽŅĴŅĶĩŏĕƟŅĔńĬœħƟħňĔńĭĪńŘĚĽŀĚŏĲĽĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮĔŅĶŏĨŇĴıŀĸŇŏĴŀĶƢ
ĶƞĺĴĪňŗĴňĽƞĺĬĞŉŗĚĽŅĴŅĶĩŏĭĸĬħƢŏĕƟŅĔńĬœħƟħňĔńĭŀĚėƢĮĶŃĔŀĭľĬŉŗĚȮŐĸŃĴňŀňĔĽƞĺĬĪňŗĽŅĴŅĶĩŏĭĸĬħƢŏĕƟŅĔńĬ
œħƟħňĔńĭŀňĔŀĚėƢĮĶŃĔŀĭľĬŉŗĚȮŐĸŃĔŅĶŏĭĸĬħƢŐĭĭŏĔŇħĮĢŇĔŇĶŇĵŅȮ(reactive compounding) ĞŉŗĚěŃĪņ
ŒľƟőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢŀĵƞŅĚĬƟŀĵľĬŉŗĚĝĬŇħœħƟĶńĭĔŅĶĮĶńĭĮĶŋĚȮĪņŒľƟĴňĽƞĺĬĪňŗ
ĽŅĴŅĶĩŏĭĸĬħƢŏĕƟŅĔńĬœħƟħňĔńĭŀĚėƢĮĶŃĔŀĭŀŊŗĬŏĔŇħĕŉŘĬȮŏĮƦĬĨƟĬ  

 Reactive compatibilizer ėŊŀȮŏĮƦĬĺŇīňĔŅĶĪňŗĴňŏĨŇĴĽŅĶĝƞĺĵįĽĴŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĪņŒľƟ
ŏĔŇħıńĬīŃŏėĴňĶŃľĺƞŅĚıŀĸŇŏĴŀĶƢŒĬŀĚėƢĮĶŃĔŀĭŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶįĽĴȮŏĮƦĬĔŅĶŏıŇŗĴŐĶĚĵŉħ
ŏľĬňŗĵĺĶŃľĺƞŅĚŏĲĽĽƞĚįĸŒľƟŀĬŋĳŅėĪňŗĔĶŃěŅĵĨńĺĴňĕĬŅħŏĸŖĔĸĚȮőħĵŏĨŇĴĽŅĶŏėĴňĸĚŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
ŏıŊŗŀŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟőħĵŏĔŇħŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚŏĲĽȮĞŉŗĚĪņľĬƟŅĪňŗėĸƟŅĵĽŅĶĸħŐĶĚĨŉĚįŇĺȮ
ĨńĺŀĵƞŅĚŏĝƞĬĔŅĶŏĨŇĴȮĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢŏĮŀĶƢŀŀĔœĞħƢ (organic peroxide) ėŊŀĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢ
ĪňŗĴňŀŀĔĞŇŏěĬĽŀĚŀŃĨŀĴĨŇħĔńĬŏĶňĵĔĺƞŅȮľĴŌƞŏĮŀĶƢŀŀĔĞňŗȮ(peroxy group) -O-O- ŒĬőėĶĚĽĶƟŅĚȮĞŉŗĚŏĴŊŗŀ
œħƟĶńĭėĺŅĴĶƟŀĬĪņŒľƟŏĔŇħȮfree radical ŒĬĶŌĮŐĭĭȮR-MŹȮħńĚĬńŘĬŏĮŀĶƢŀŀĔœĞħƢŀŇĬĪĶňĵƢěŉĚĴňĮĶŃőĵĝĬƢŒĬ
ģŅĬŃĨńĺŏĶŇŗĴĮĢŇĔŇĶŇĵŅȮ(radical initiator) ĽņľĶńĭĔŅĶŏĔŇħıŀĸŇŏĴŀœĶŏĞĝńĬȮĞŉŗĚĽŅĶŀŇĬĪĶňĵƢŏĮŀĶƢ
ŀŀĔœĞħƢĴňľĸŅĔľĸŅĵĮĶŃŏĳĪȮŏĝƞĬȮpolyester, peroxydicarbonate, diakyl peroxides, diacyl 
peroxides, hydroperoxide ŐĸŃȮperoxyketals ŏĮƦĬĨƟĬȮĪńŘĚĬňŘĔŅĶŒĝƟĚŅĬĨƟŀĚėņĬŉĚĩŉĚėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĕŀĚŏĮŀĶƢŀŀĔœĞħƢĞŉŗĚĴńĔěŃŐĽħĚŒĬĶŌĮŐĭĭėĶŉŗĚĝňĺŇĨȮ(half-life)ȮĪňŗŀŋĦľĳŌĴŇĨƞŅĚȮŕȮ 
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2.7 ĔŅĶĩƞŅĵŏĪĴĺĸĽŅĶŒĬĲƕĸƢĴıŀĸŇŏĴŀĶƢȮ(Mass transfer in polymer films) [1, 10, 11] 

 
ĶŌĮĪňŗȮ2.5ȮĳŅıĮĶŃĔŀĭŐĭĭěņĸŀĚĔŅĶĞŉĴįƞŅĬŐĭĭȮsolutionůdiffusion [11] 

 
ĔŅĶĪňŗőĴŏĸĔŋĸĕĬŅħŏĸŖĔȮŏĝƞĬȮO2, CO2, H2O ŐĸŃ N2 ĽŅĴŅĶĩĞŉĴįƞŅĬıŀĸŇŏĴŀĶƢŏĴĴŏĭĶĬȮ

ľĶŊŀĲƕĸƢĴȮŏĬŊŗŀĚěŅĔėĺŅĴŐĨĔĨƞŅĚĕŀĚȮpressure ĪņľĬƟŅĪňŗŏĮƦĬŐĶĚŏėĸŊŗŀĬŒľƟőĴŏĸĔŋĸŏėĸŊŗŀĬĪňŗįƞŅĬěŅĔ
ĭĶŇŏĺĦĪňŗĴň pressureȮĽŌĚœĮĵńĚħƟŅĬĪňŗĴň pressureȮĨŗņȮĞŉŗĚĔŅĶŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĕŀĚĔŅĶĞŉĴįƞŅĬĕŀĚ
őĴŏĸĔŋĸĕĬŅħŏĸŖĔŒĬıŀĸŇŏĴŀĶƢőħĵŒĝƟŐĭĭěņĸŀĚ solutionůdiffusion ĮĶŃĔŀĭħƟĺĵĽŅĴĕńŘĬĨŀĬȮ(a) 
ĔŅĶħŌħĞńĭȮ(sorption) ĕŀĚőĴŏĸĔŋĸĕĬŅħŏĸŖĔĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĽŌĚŏĕƟŅĽŌƞįŇĺŏĴĴŏĭĶĬľĶŊŀĲƕĸƢĴȮ&b) ĔŅĶ
ŐıĶƞįƞŅĬȮ(diffusion) ĕŀĚőĴŏĸĔŋĸĕĬŅħŏĸŖĔěŅĔĭĶŇŏĺĦėĺŅĴŏĕƟĴĕƟĬĽŌĚœĮĵńĚĭĶŇŏĺĦĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĨŗņ
įƞŅĬŏĴĴŏĭĶĬľĶŊŀĲƕĸƢĴȮŐĸŃȮ&c) ĔŅĶėŅĵĞńĭȮ(desorption) įƞŅĬĔŅĶĶŃŏľĵěŅĔıŊŘĬįŇĺİƤƧĚĪňŗĴňėĺŅĴ
ŏĕƟĴĕƟĬĨŗņĕŀĚŏĴĴŏĭĶĬľĶŊŀĲƕĸƢĴ 
 őħĵĮĔĨŇėƞŅĪňŗĽƞĚįĸĩŉĚĔŅĶŏıŇŗĴĕŉŘĬȮľĶŊŀĸħĸĚĕŀĚĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŐĸŃœŀĬŘņįƞŅĬĲƕĸƢĴȮ
ĴńĔěŃĔĸƞŅĺĩŉĚĽƞĺĬĕŀĚĔŅĶĸŃĸŅĵĔńĭĽƞĺĬĕŀĚĔŅĶŐıĶƞȮħńĚĬńŘĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĞŉĴįƞŅĬȮ
(permeability, P) ěŉĚĽńĴıńĬīƢĔńĭĽńĴĮĶŃĽŇĪīŇśŒĬĔŅĶŐıĶƞȮľĶŊŀ diffusion coefficient, DȮŐĸŃ
ĽńĴĮĶŃĽŇĪīŇśŒĬĔŅĶĸŃĸŅĵȮľĶŊŀȮsolubility coefficient, S 

NȮ;ȮBȮ( Q (1) 

ĽńĴĮĶŃĽŇĪīŇśŒĬĔŅĶŐıĶƞ (D) ŀīŇĭŅĵĩŉĚŀńĨĶŅĔŅĶŏėĸŊŗŀĬĪňŗľĶŊŀěĸĬĻŅĽĨĶƢĕŀĚĽŅĶĪňŗĴňőĴŏĸĔŋĸ
ĕĬŅħŏĸŖĔįƞŅĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮĞŉŗĚĴńĔěŃėņĬĺĦěŅĔ DgaiŲqȮdgpqrȮj_u ľĶŊŀȮsecond law of 
diffusionȮĽņľĶńĭĽńĴĮĶŃĽŇĪīŇśŒĬĔŅĶĸŃĸŅĵȮ(S) ŐĽħĚĩŉĚėƞŅĔŅĶĸŃĸŅĵĕŀĚĽŅĶĪňŗĴňőĴŏĸĔŋĸĕĬŅħŏĸŖĔ
ŒĬıŀĸŇŏĴŀĶƢŏĮƦĬŀńĨĶŅĽƞĺĬĕŀĚėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶőĴŏĸĔŋĸĕĬŅħŏĸŖĔĔƞŀĬŐĸŃľĸńĚĔŅĶĞŉĴįƞŅĬıŀĸŇ
ŏĴŀĶƢĨƞŀėĺŅĴħńĬĕŀĚĔƠŅĞȮľĶŊŀĪňŗĶŌƟěńĔŒĬȮFclpwŲqȮj_u 



 11 

ĔŅĶŐıĶƞĕŀĚőĴŏĸĔŋĸĕĬŅħŏĸŖĔŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢĴńĔěŃŏėĸŊŗŀĬĪňŗįƞŅĬĔŅĶŏĮĸňŗĵĬŐĮĸĚėĺŅĴ
ŏĕƟĴĕƟĬĨŅĴĶŃĵŃĪŅĚȮ(concentration gradient) ŀīŇĭŅĵĨŅĴȮDgaiŲqȮj_uȮěŃœħƟŀńĨĶŅĕŀĚőĴŏĸĔŋĸĪňŗ
ŏėĸŊŗŀĬĪňŗįƞŅĬıŊŘĬĪňŗľĬƟŅĨńħľĬŉŗĚĨƞŀŏĺĸŅȮĔņľĬħĺƞŅŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗŏĮƦĬŏĽƟĬĨĶĚȮŐĸŃŏĮƦĬĔŅĶŐıĶƞŐĭĭȮ
steady stateȮĞŉŗĚėĺŅĴŏĕƟĴĕƟĬœĴƞĕŉŘĬĔńĭŏĺĸŅ 

DȮ;Ȯ+B
ƆA

Ɔv
Ȯ;Ȯ
O

?r
 (2) 

ŏĴŊŗŀȮF ėŊŀȮĲĸńĔĞƢȮľĶŊŀȮŀńĨĶŅĔŅĶĩƞŅĵőŀĬĴĺĸȮ(rate of mass transfer)ȮĕŀĚőĴŏĸĔŋĸĕĬŅħ
ŏĸŖĔ (ĴňĮĶŇĴŅĦ Q) ŒĬľĬŉŗĚľĬƞĺĵıŊŘĬĪňŗ (A) ĨƞŀľĬŉŗĚľĬƞĺĵŏĺĸŅȮ(t) őħĵĪňŗȮC ėŊŀėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶ
őĴŏĸĔŋĸĕĬŅħŏĸŖĔȮx ėŊŀȮĪŇĻĪŅĚŒĬĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŅĶőĴŏĸĔŋĸĕĬŅħŏĸŖĔȮĞŉŗĚȮƆC/Ɔv ėŊŀėƞŅĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚėĺŅĴŏĕƟĴĕƟĬĨŅĴĶŃĵŃĪŅĚȮľĶŊŀȮconcentration gradientȮŒĬĪŇĻĪŅĚȮx 

ľŅĔėĺŅĴŏĕƟĴĕƟĬĕŀĚĔƠŅĞľĶŊŀœŀĬŘņĪńŘĚĽŀĚħƟŅĬĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢȮ(C1 ŐĸŃȮC2)ȮŐĸŃėĺŅĴ
ľĬŅĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢȮ(L) ŐĸŃŏĮƦĬĔĶĦňȮsteady stateȮěŃœħƟĺƞŅȮƆC/Ɔv ĽŅĴŅĶĩŒĝƟ (C1 - C2)/LȮœħƟ 

O

?r
;ȮB
ƆA

Ɔv
Ȯ;ȮB
&A/ + A0'

J
 (3) 

OȮ;ȮB
&A/Ȯ+ȮA0'Ȯ?r

J
 (4) 

ĽņľĶńĭĔƠŅĞȮĪňŗĴňėĺŅĴŏĕƟĴĕƟĬȮ(C) ĭĶŇŏĺĦįŇĺěŃĕŉŘĬŀĵŌƞĔńĭėĺŅĴħńĬȮ(p) ĨŅĴȮFclpwŲqȮj_u 

AȮ;ȮQȮ( n (5) 

 őħĵȮS ėŊŀȮĽńĴĮĶŃĽŇĪīŇśŒĬĔŅĶĸŃĸŅĵĕŀĚĽŅĶőĴŏĸĔŋĸŏĸŖĔŒĬıŀĸŇŏĴŀĶƢȮħńĚĬńŘĬĮĶŇĴŅĦĔŅĶĞŉĴ
įƞŅĬĕŀĚĽŅĶőĴŏĸĔŋĸŏĸŖĔĪňŗįƞŅĬĲƕĸƢĴıŀĸŇŏĴŀĶƢěŃĕŉŘĬŀĵŌƞĔńĭĽńĴĮĶŃĽŇĪīŇśŒĬĔŅĶŐıĶƞȮŐĸŃĽńĴĮĶŃĽŇĪīŇśŒĬ
ĔŅĶĸŃĸŅĵȮĞŉŗĚȮƇp ėŊŀ pressure gradientȮĶŃľĺƞŅĚȮ2ȮİƤƧĚĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢ 

NȮ;Ȯ
O J

? r Ƈn
 (6) 

DgaiŲqȮrfcmpwȮĽńĬĬŇģŅĬĺƞŅŐĶĚĕńĭŒĬĔŅĶŐıĶƞįƞŅĬĴŅěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚėĺŅĴŏĕƟĴĕƟĬĨŅĴ
ĶŃĵŃĪŅĚȮľĶŊŀȮconcentration gradientȮŐĸŃœĴƞĴňĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĽŅĶőĴŏĸĔŋĸĕĬŅħŏĸŖĔĔńĭ
ĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮĞŉŗĚŒĬėĺŅĴŏĮƦĬěĶŇĚĔŅĶŐıĶƞĴňėĺŅĴĞńĭĞƟŀĬĴŅĔȮŏĮƦĬįĸĴŅěŅĔȮ(1) concentration 
gradient ĴňĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭȮnon-linearȮĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĔŅĶŏėĸŊŗŀĬĪňŗŏĴŊŗŀŀĵŌƞŒĬŏĬŊŘŀıŀĸŇŏĴŀĶƢȮ
(2) ŐĶĚĕńĭȮ(driving force) ŀŅěĴŅěŅĔȮchemical potential, molecular dynamicȮŐĸŃĔŅĶ
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ĔĶŃěŅĵĨńĺĕŀĚȮfree volumeȮŒĬŏĬŊŘŀıŀĸŇŏĴŀĶƢȮ(3)ȮĔŅĶŏĔŇħȮinteractionȮĶŃľĺƞŅĚĽŅĶőĴŏĸĔŋĸŏĸŖĔĔńĭ
ĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮĞŉŗĚĪņŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭȮnon-FickianȮœħƟ 
 
ĨŅĶŅĚĪňŗȮ2.1ȮĨŅĶŅĚĔŅĶŏĮĶňĵĭŏĪňĵĭĔŅĶĞŉĴįƞŅĬȮBarrier Parameters 

Barrier Property Equation Unit 
Water Vapor 
Transmission Rate 
(WVTR) 

UTRPȮ;Ȯ
ucgefrȮn_qqcbȮrfpmsef

_pc_ȮĀȮrgkc
 g/m2·day 

Oxygen Transmission 
Rate (OTR) 

MRPȮ;Ȯ
tmjskcȮn_qqcbȮrfpmsef

_pc_ȮĀȮrgkc
 cm3/m2·day 

 

ŒĬĔŅĶĪħĽŀĭȮgas transmission rate (GTR) ěņŏĮƦĬĨƟŀĚėĚėƞŅȮL ŐĸŃȮƇnȮĪňŗŏĪƞŅĔńĬŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭĽĴĔŅĶĪňŗȮ4ȮĽņľĶńĭĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬœĴƞœħƟĕŉŘĬĔńĭīĶĶĴĝŅĨŇĕŀĚĺńĽħŋŀĵƞŅĚ
ŏħňĵĺȮŐĨƞěŃĕŉŘĬĔńĭŀŋĦľĳŌĴŇȮėĺŅĴħńĬȮŐĸŃėĺŅĴĝŊŘĬĽńĴıńĬīƢȮĞŉŗĚŒĬĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĴńĔěŃĩŌĔ
ĻŉĔļŅőħĵĴňĔŅĶėĺĭėŋĴĽĳŅĺŃȮŀňĔĪńŘĚȮtransmission rate ŐĸŃ permeanceȮĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœĮ
ĨŅĴėĺŅĴľĬŅĕŀĚĲƕĸƢĴȮŐĨƞĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĔŅĶĞŉĴįƞŅĬœħƟėĶƞŅĺŕĽņľĶńĭĲƕĸƢĴıŀĸŇ
ŏĴŀĶƢĪňŗĴňėĺŅĴľĬŅȮ>10 µm [12] ŒĬĽĳŅĺŃŐĸŃėĺŅĴľĬŅŏħňĵĺĔńĬȮőħĵėĺŅĴľĬŅěŃĽƞĚįĸĬƟŀĵĸĚȮ
ŐĭĭĔŅĶĸħĸĚĕŀĚĔĶŅĲĕŀĚĲƤĚĔƢĝńĬŏŀĔĞƢőıŏĬĬŏĝňĵĸ 

 
ĶŌĮĪňŗȮ2.4ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņĔńĭėĺŅĴľĬŅĕŀĚ
ĲƕĸƢĴıŀĸŇŏĴŀĶƢȮ(ĞƟŅĵ)ȮOTR ĕŀĚȮPLA film ŒĬŐĨƞĸŃėĺŅĴľĬŅȮ[13]ȮŐĸŃȮ(ĕĺŅ) WVTR ĕŀĚȮ

polyethylene filmȮŒĬŐĨƞĸŃėĺŅĴľĬŅȮ[14] (1 mil = 25 µm) 
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2.8 ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

ĔŅĶěņŐĬĔĮĶŃŏĳĪĕŀĚĔŅĶĨƟŅĬĔŅĶĞŉĴįƞŅĬȮ&Barrier classification) ĨŅĴĔŅĶĞŉĴįƞŅĬĕŀĚ
ĲƕĸƢĴıŀĸŇŏĴŀĶƢȮŐĸŃėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĔńĭĭĶĶěŋĳńĦĤƢȮ[15] ĴňĔŅĶěņŐĬĔĮĶŃŏĳĪŏĮƦĬĶŃħńĭȮ
ĽŌĚĴŅĔ, ĽŌĚ, ĔĸŅĚȮŐĸŃ ĨŗņȮĞŉŗĚĔŅĶěņŐĬĔĮĶŃŏĳĪŏľĸƞŅĬňŘŒĬŐĨƞĸŃŐľĸƞĚŀƟŅĚŀŇĚŒľƟėƞŅĪňŗœĴƞŏĪƞŅĔńĬŐĨƞŏĮƦĬ
ĝƞĺĚĪňŗŒĔĸƟŏėňĵĚĔńĬŏĬŊŗŀĚěŅĔœĴƞœħƟĴňĕƟŀĔņľĬħŒĬĔŅĶŒĝƟĚŅĬĔńĭĭĶĶěŋĳńĦĤƢŐĨƞĸŃĮĶŃŏĳĪŀĵƞŅĚŐĬƞĝńħ 
őħĵŒĬĨŅĶŅĚĪňŗȮ2.2ȮŏĮƦĬĔŅĶěņŐĬĔĮĶŃŏĳĪĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬŐĸŃœŀĬŘņĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ŒĬĔŅĶŒĝƟĚŅĬĕŀĚĭĶĶěŋĳńĦĤƢȮőħĵŒĝƟėƞŅȮOTR ŐĸŃȮWVTRȮıĭĺƞŅȮPVDC ŐĸŃȮEVOH ĴňĔŅĶĨƟŅĬĔŅĶĞŉĴ
įƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬœħƟĽŌĚȮŒĬĕĦŃĪňŗıĸŅĽĨŇĔĪňŗŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıŀŊŗĬȮŕȮĴňĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴ
įƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬĪňŗĨŗņȮŐĨƞĕƟŀěņĔńħĕŀĚıĸŅĽĨŇĔĪňŗŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıĽņľĶńĭĔŅĶĨƟŅĬĪŅĬ
ĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņěŃĩŌĔěńħŀĵŌƞŒĬĮĶŃŏĳĪĨŗņȮľĶŊŀĴňĔŅĶĨƟŅĬĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņĪňŗœĴƞėƞŀĵħňȮħƟĺĵ
ŏľĨŋĬňŘěŉĚĴňĔŅĶĺŇěńĵȮıńĥĬŅŐĸŃĮĶńĭĮĶŋĚĔŅĶĨƟŅĬĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞ ŏıŊŗŀŒľƟŏľĴŅŃĽĴĽņľĶńĭĔŅĶŒĝƟ
ĚŅĬŏĮƦĬĭĶĶěŋĳńĦĤƢȮŐĸŃĔŅĶŒĝƟĚŅĬħƟŅĬŀŊŗĬȮŕȮĪňŗĨƟŀĚĔŅĶĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņĪňŗĨŗņ 

ĨŅĶŅĚĪňŗȮ2.2 ĔŅĶěņŐĬĔĮĶŃŏĳĪĕŀĚĔŅĶĨƟŅĬĔŅĶĞŉĴįƞŅĬȮ(Barrier classification) ĨŅĴėƞŅȮOTR 
ŐĸŃȮWVTR [15] 
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ĶŌĮĪňŗȮ2.7ȮėƞŅĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬȮ(OTR ŐĸŃȮWVTR) ĕŀĚȮpetroleum-based plastics ŐĸŃȮ

bio-based polymers [15] 

 

 ĽņľĶńĭĶŌĮĪňŗȮ2.7ȮŐĽħĚėƞŅȮOTR ĔńĭȮWVTR ĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĮƦĬĔŅĶŏĮĶňĵĭŏĪňĵĭŀńĨĶŅĔŅĶ
ĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮĔńĭĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħȮőħĵĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņ
ĕŀĚȮpetroleum-based plasticsȮĴňėƞŅĪňŗĨŗņĔĺƞŅȮbiodegradable plasticȮĞŉŗĚȮPET ŐĸŃ PP ŏĮƦĬȮ
petroleum-based plastics ĪňŗĴňĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬŐĸŃœŀĬŘņĪňŗħňȮěŉĚıĭĔŅĶ
ŒĝƟĚŅĬıŀĸŇŏĴŀĶƢĽŀĚĝĬŇħĬňŘŒĬĔŅĶŒĝƟĚŅĬĭĶĶěŋĳńĦĤƢŀĵƞŅĚĴŅĔȮĽņľĶńĭȮbiodegradable plasticȮĵńĚĴň
ĕƟŀěņĔńħŒĬĔŅĶĬņŒĝƟĚŅĬħƟŅĬĲƕĸƢĴĭĶĶěŋĳńĦĤƢőħĵıĭĺƞŅĪńŘĚĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņĵńĚĴňėƞŅĪňŗĽŌĚĔĺƞŅȮ
petroleum-based plasticsȮŐĨƞĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬĕŀĚ biodegradable plasticȮĭŅĚĝĬŇħĴň
ėƞŅĪňŗĨŗņĔĺƞŅȮpetroleum-based plastics 

ĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬȮ(barrier properties) ĕŀĚĔƠŅĞŐĸŃœŀĬŘņȮŒľƟ
ĽŅĴŅĶĩĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬœħƟĴŅĔĕŉŘĬȮĽŅĴŅĶĩĪņœħƟľĸŅĔľĸŅĵĺŇīňȮŏĝƞĬȮĔŅĶĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚĕŀĚ
ıŀĸŇŏĴŀĶƢȮ(polymer structure/architecture tailoring) ĨńĺŀĵƞŅĚŏĝƞĬȮĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢŒľƟĴňȮ
-OH ŒĬőėĶĚĽĶƟŅĚĕŀĚȮPEȮľĶŊŀȮ&-CH0ůCH0-'ȮěŃœħƟőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮPVOH ĞŉŗĚĴňĔŅĶĨƟŅĬĔŅĶĞŉĴ
įƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬĪňŗĽŌĚĔĺƞŅȮPE [16], ĔŅĶĪņĲƕĸƢĴľĸŅĵĝńŘĬȮ(multi-layer coextrusion) ŏĮƦĬĔŅĶ
ĶĺĴĕƟŀħňĕŀĚĲƕĸƢĴŐĨƞĸŃĝĬŇħœĺƟŒĬŐĨƞĸŃĝńŘĬŏıŊŗŀŒľƟĲƕĸƢĴőħĵĶĺĴĴňĽĴĭńĨŇĪňŗľĸŅĔľĸŅĵȮŏĝƞĬȮĔŅĶĪņĲƕĸƢĴ
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ľĸŅĵĝńŘĬĪňŗĴňȮEVOH ŀĵŌƞĝńŘĬĨĶĚĔĸŅĚĴňĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬĪňŗĽŌĚȮŐĨƞĔŅĶĨƟŅĬĪŅĬ
ĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņĪňŗŐĵƞȮħńĚĬńŘĬěŉĚĮĶŃĔĭȮPP ŀĵŌƞĝńŘĬĬŀĔĪňŗĴňĽĴĭńĨŇĪňŗĚƞŅĵĨƞŀĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴ
ĶƟŀĬȮŐĸŃĴňėĺŅĴĨƟŅĬĪŅĬĞŉŗĚįƞŅĬĕŀĚœŀĬŘņœħƟħň, ĔŅĶŏėĸŊŀĭĮĶńĭĮĶŋĚįŇĺȮ(coating)ȮŏĮƦĬĺŇīňŏĮĸňŗĵĬŐĮĸĚ
ıŊŘĬįŇĺĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢȮĞŉŗĚĔŅĶŏėĸŊŀĭįŇĺĲƕĸƢĴėĸƟŅĵĔńĭȮcoextrusion ľĶŊŀ lamination ĞŉŗĚěŃœħƟ
ĲƕĸƢĴľĸŅĵĝńŘĬŐĨƞĨƞŅĚĔńĬĪňŗĲƕĸƢĴĪňŗœħƟěŅĔĔŅĶŏėĸŊŀĭįŇĺěŃĴňėĺŅĴĭŅĚĶŃħńĭœĴőėĶěĬĩŉĚĶŃħńĭĬŅőĬĽŏĔĸ
œħƟȮĶĺĴĪńŘĚĔŅĶŒĝƟĬŅőĬŏĪėőĬőĸĵňŏĕƟŅĴŅĮĶńĭĮĶŋĚĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬȮŏĮƦĬĺŇīňĪňŗĪņŒľƟŏĔŇħĔŅĶ
ŐıĶƞĕŀĚĔƠŅĞŐĸŃœŀĬŘņĵŅĔĕŉŘĬěŅĔŏĽƟĬĪŅĚĪňŗėħŏėňŘĵĺȮ(tortuous path) ŒĬŏĬŊŘŀĲƕĸƢĴıŀĸŇŏĴŀĶƢȮŀňĔĪńŘĚ
ľĸńĚěŅĔĪňŗĴňĔŅĶŏĨŇĴŀĬŋĳŅėĬŅőĬĝƞĺĵŏľĬňŗĵĺĬņŒľƟŏĔŇħįĸŉĔĴŅĔĕŉŘĬȮŀĬŋĳŅėĬŅőĬĴňĪńŘĚĝĬŇħĪňŗĝŀĭĬŘņȮ
(hydrophilic)ȮŐĸŃœĴƞĝŀĭĬŘņȮ(hydrophobic) ěŃĽƞĚįĸĨƞŀ solubility coefficient ĕŀĚĲƕĸƢĴȮ
nanocompositeȮĨńĺŀĵƞŅĚĕŀĚŀĬŋĳŅėĬŅőĬȮŏĝƞĬȮclay, graphene, chitosan ŐĸŃŀŊŗĬȮŕ ŐĨƞĺŇīňĪňŗŒĝƟ
ĔńĬŐıĶƞľĸŅĵȮŐĸŃĴňėĺŅĴėŋƟĴėƞŅŒĬĳŅėŀŋĨĽŅľĔĶĶĴėŊŀıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮľĶŊŀȮpolymer blendingȮ
ĞŉŗĚőħĵĪńŗĺœĮĴńĔŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬŐĸŃĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢȮŐĨƞĽņľĶńĭĔŅĶ
ĮĶńĭĮĶŋĚĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŐĸŃœŀĬŘņȮĴńĔěŃĪņĔŅĶŏĭĸĬħƢĔńĭıŀĸŇŏĴŀĶƢĪňŗĴňĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶ
ĞŉĴįƞŅĬĪňŗĽŌĚ 

 
ĶŌĮĪňŗȮ2.8ȮŐĬĺĪŅĚľĸńĔŒĬĔŅĶĮĶńĭĮĶŋĚĭĶĶěŋĳńĦĤƢŒľƟĴňĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĪňŗĽŌĚ [1] 

 

ěŅĔĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴĲƕĸƢĴĭĶĶěŋĳńĦĤƢŀŅľŅĶĪňŗĨƟŅĬĪŅĬŐĭėĪňŏĶňĵěŅĔıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
ĶŃľĺƞŅĚȮPBS/PBAT ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴŏĮŀĶƢŀŀĔœĞħƢŏĮƦĬĨńĺĶŇŏĶŇŗĴĮĢŇĔŇĶŇĵŅőħĵĬŅĚĽŅĺĦńģĔŅĬĨƢȮĵńĚĝňı
ĵŊĬŀĵŌƞħňȮ[3] ĞŉŗĚŒĬĚŅĬĺŇěńĵĬňŘŏĸŊŀĔŒĝƟŏĮŀĶƢŀŀĔœĞĨƢȮ0ȮĝĬŇħȮėŊŀȮDCP ľĶŊŀȮDicumyl peroxideȮŐĸŃȮ
Perkadox 14SȮĮĶŃĔŀĭħƟĺĵŏĮŀĶƢŀŀĔœĞħƢŀĵŌƞȮ2.Ȯ#ȮĽƞĺĬĪňŗŏľĸŊŀėŊŀŐėĸŏĞňĵĴėŅĶƢĭŀŏĬĨŐĸŃĞŇĸŇĔŅȮ
ľĸńĚěŅĔĔŅĶŏĭĸĬħƢĔńĭȮPBAT ŒĬĽńħĽƞĺĬĪňŗĽŌĚĕŉŘĬȮĽƞĚįĸŒľƟȮelongation at break ŏıŇŗĴĕŉŘĬȮŐĸŃ
ľĸńĚěŅĔĴňĔŅĶŏĨŇĴȮDCP ıĭĺƞŅĽŅĴŅĶĩĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮŐĨƞĔŅĶĕŉŘĬĶŌĮ
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ŏĮƦĬœĮœħƟĵŅĔŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚĴŅĔŏĔŇĬœĮěŅĔėĺŅĴĺƞŀĚœĺŏĕŀĚȮDCP ĪŅĚįŌƟĺŇěńĵěŉĚŏĮĸňŗĵĬ
ĝĬŇħŏĮŀĶƢŀŀĔœĞħƢŏĮƦĬȮPerkadox 14SȮıĭĺƞŅľĸńĚěŅĔĴňĔŅĶŏĨŇĴȮPerkadoxȮ14S ĽŅĴŅĶĩĮĶńĭĮĶŋĚ
ėĺŅĴŏĕƟŅĔńĬœħƟěŅĔĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚĕŀĚȮPBS ŐĸŃȮPBAT ŏĴŊŗŀĻŉĔļŅėƞŅĴŋĴĽńĴįńĽĕŀĚľĵħĬŘņĔńĭ
ĲƕĸƢĴıŀĸŇŏĴŀĶƢıĭĺƞŅŏĴŊŗŀĽńħĽƞĺĬĕŀĚȮPBAT ŏıŇŗĴĕŉŘĬĽƞĚįĸŒľƟėƞŅĴŋĴĽńĴįńĽĕŀĚľĵħĬŘņĸħĸĚȮŏĬŊŗŀĚěŅĔȮ
PBAT ĴňĕńŘĺĴŅĔĔĺƞŅȮPBS ĬŀĔěŅĔĬňŘĔŅĶŏĨŇĴȮPBAT ĽƞĚįĸŒľƟŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņŐĸŃĔƠŅĞ
ŀŀĔĞŇŏěĬŏıŇŗĴĕŉŘĬȮŏĮƦĬįĸĴŅěŅĔĔŅĶŏıŇŗĴĕŉŘĬĕŀĚĽƞĺĬȮamorphous ŐĸŃľĸńĚěŅĔĪňŗŏĨŇĴȮPerkadox 
14SȮıĭĺƞŅėƞŅĴŋĴĽńĴįńĽĬŘņĴňėƞŅĸħĸĚȮŐĸŃŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņŐĸŃĔƠŅĞŀŀĔĞŇŏěĬŏıŇŗĴĕŉŘĬŏĴŊŗŀ
ŏĪňĵĭĔńĭĶŃĭĭĪňŗœĴƞŏĨŇĴȮPerkadoxȮ14S 

ĔŅĶĻŉĔļŅĔŅĶŏĭĸĬħƢȮPLA ĔńĭȮPBSA őħĵ Bishwabhusana Palai ŐĸŃėĦŃ [17]ȮĞŉŗĚĴňĔŅĶ
ŏĨŇĴȮEpoxy functionalised styrene acrylate (ESA)ȮľĶŊŀȮJoncryl® ADRȮ2146ȮŒĬĮĶŇĴŅĦėĚĪňŗȮ1Ȯ
%wt ĞŉŗĚŏĮƦĬȮchain extender ĪņľĬƟŅĪňŗŏĮƦĬȮcompatibilizerȮĪņĔŅĶŏĭĸĬħƢŒĬĕńŘĬĨŀĬŏħňĵĺȮŐĸŃ
ĕŉŘĬĶŌĮħƟĺĵĺŇīňĔŅĶȮblown film extrusion őħĵıĭĺƞŅľĸńĚěŅĔĔŅĶŏĭĸĬħƢȮPLA/PBSA/ESA (S1, S2 
ŐĸŃȮS1) ĴňőėĶĚĽĶƟŅĚŏĮƦĬŐĭĭȮlong chain branching (LCB)ȮĞŉŗĚĽŅĴŅĶĩĝƞĺĵŒĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇ
ŏĝŇĚĔĸȮĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢĲƕĸƢĴȮıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢĲƕĸƢĴĴňŀńĨĶŅĔŅĶĞŉĴįƞŅĬ
ĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ(OTR) ŐĸŃŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ(WVTR) ĸħĸĚȮ4.% ŐĸŃȮ/2% ĨŅĴĸņħńĭȮ
ŏĴŊŗŀŏĪňĵĭĔńĭȮPLA 

ĨŅĶŅĚĪňŗȮ2.3 ĨŅĶŅĚŐĽħĚėƞŅ Oxygen ŐĸŃ Water Vapor PermeabilityȮĕŀĚȮPLA/PBSA ŐĸŃ 
PLA/PBSA/ESA [17] 

 
ĔŅĶŏĨĶňĵĴĲƕĸƢĴěŅĔĔŅĶŏĭĸĬħƢĕŀĚȮPHBA ĔńĭȮPBAT ĕŀĚ Mara Cunha ŐĸŃėĦŃȮ[18] 

ŐĸŃĪņĔŅĶĕŉŘĬĶŌĮŏĮƦĬĲƕĸƢĴįƞŅĬĔĶŃĭĺĬĔŅĶȮblown film extrusionȮĞŉŗĚěŃĴňľńĺȮdie ĽŀĚŐĭĭőħĵěŃ
œħƟĲƕĸƢĴȮmono-layered film ŐĸŃȮbi-layered film őħĵıĭĺƞŅȮPBAT ĝƞĺĵŒĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇ
ŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮĽƞĺĬȮPHBV ĽƞĚįĸŒľƟĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢħňĕŉŘĬȮŐĸŃ
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ŏĴŊŗŀĪņĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴŐĭĭȮbi-layered filmȮıĭĺƞŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢŏĪňĵĭŏĪƞŅĔńĭȮ
PBAT ĞŉŗĚĽŅĴŅĶĩŀŀĔŐĭĭŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĚŅĬĔńĭĭĶĶěŋĳńĦĤƢŀŅľŅĶœħƟ 

ěŅĔĚŅĬĺŇěńĵĕŀĚ Idris Zembouai ŐĸŃėĦŃȮ[19] œħƟĻŉĔļŅĽĴĭńĨŇľĸńĚěŅĔĔŅĶŏĭĸĬħƢ
ıŀĸŇŏĴŀĶƢĪňŗĽŅĴŅĶĩŐĨĔĽĸŅĵœħƟĪŅĚĝňĺĳŅıĶŃľĺƞŅĚȮpoly(3-hydroxybutyrate-co-3-
hydroxyvalerate) ľĶŊŀȮPHBVȮĔńĭȮpolylactide ľĶŊŀȮPLA ĞŉŗĚľĸńĚěŅĔĔŅĶŏĭĸĬħƢıĭĺƞŅĔŅĶŏıŇŗĴĕŉŘĬ
ĕŀĚĽńħĽƞĺĬȮPHBV ĽŅĴŅĶĩĝƞĺĵĮĶńĭĮĶŋĚĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņȮŒľƟĴň
ėƞŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņœħƟĵŅĔĕŉŘĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPHBV/PLA ŐĸŃĵńĚ
ĮĶńĭĮĶŋĚĔŅĶŏĔŇħįĸŉĔĕŀĚȮPLA ŏĔŇħĔŅĶĨĔįĸŉĔĴŅĔĕŉŘĬȮőħĵįĸŉĔȮPHBV ĪņľĬƟŅĪňŗŏĮƦĬĬŇĺŏėĸňĵĽŒľƟĔńĭȮ
PLA ĞŉŗĚŒĬĔŅĶŏĔŇħįĸŉĔŏĮƦĬĔŅĶŏıŇŗĴėĺŅĴėħŏėňŘĵĺŒĬĔŅĶŐıĶƞįƞŅĬĕŀĚĔƠŅĞȮ(tortuosity of the 
diffusion path)ȮŀňĔĪńŘĚĔŅĶĪňŗĴňȮPLA ŒĬŀĚėƢĮĶŃĔŀĭıŀĸŇŏĴŀĶƢŏĭĸĬħƢĽƞĚįĸŒľƟėĺŅĴľĬŊħĕŀĚőħĵĶĺĴ
ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňėƞŅĽŌĚĕŉŘĬ  

  
ĶŌĮĪňŗȮ2.9 ŀŇĪīŇıĸĕŀĚĽńħĽƞĺĬȮPHBV ĨƞŀȮ(ĞƟŅĵ) oxygen permeability (OP) ŐĸŃȮ(ĕĺŅ)Ȯwater 

vapor permeabilityȮ(WVP) ĕŀĚȮPHBV/PLA blend [19] 
 

ěŅĔĚŅĬĺŇěńĵĕŀĚ Qirui Sun ŐĸŃėĦŃȮ[20] œħƟĪņĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
ĶŃľĺƞŅĚ PLA ĔńĭȮpoly(propylene carbonate) ľĶŊŀȮPPC ĽńħĽƞĺĬȮPLA:PPC 2.:4.ȮŒĬĶŃĭĭĪńŘĚĪňŗ
ŏĨŇĴŐĸŃœĴƞŏĨŇĴȮchain extender (Joncryl ADR 4368-C) ıĭĺƞŅľĸńĚěŅĔŏĨŇĴȮchain extender Ĵň
ĔŅĶĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟȮŐĸŃ interfacial adhesion ĶŃľĺƞŅĚĽŀĚŏĲĽĴňĶŌĮŐĭĭȮPLAůJoncrylů
PPC copolymer ŐĨƞĔŅĶŏĨŇĴȮchain extender ĕńħĕĺŅĚĔŅĶĨĔįĸŉĔĕŀĚȮPLA ŒĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮ
PLA/PPCȮĽņľĶńĭĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņŏĴŊŗŀĴňĔŅĶŏĭĸĬħƢȮPLA ěŃĝƞĺĵĸħŒĬĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮŏĴŊŗŀ
ŏĪňĵĭĔńĭȮPPC ŏĴŊŗŀĴňĔŅĶŏĨŇĴȮchain extender ıĭĺƞŅŒĬĔŅĶŏĨŇĴ chain extender ĮĶŇĴŅĦĬƟŀĵȮ(0.2 
phr) ěŃĪņŒľƟĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņŏıŇŗĴĕŉŘĬȮŐĨƞŏĴŊŗŀŏıŇŗĴĮĶŇĴŅĦȮchain extender (1 phr) ĔŅĶĞŉĴįƞŅĬ
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ĕŀĚœŀĬŘņĴňėƞŅĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŏĨŇĴ chain extender ĪňŗȮ.,0Ȯphr ŏĮƦĬįĸěŅĔĔŅĶĕńħĕĺŅĚĔŅĶĨĔ
įĸŉĔȮPLA ľĸńĚěŅĔŏĨŇĴȮchain extenderȮŐĸŃŏĴŊŗŀŏıŇŗĴĮĶŇĴŅĦȮchain extenderȮěŃŏĔŇħĔŅĶŏĝŊŗŀĴ
ĕĺŅĚĴŅĔĵŇŗĚĕŉŘĬĽŅĴŅĶĩĕńħĕĺŅĚĔŅĶŐıĶƞįƞŅĬĕŀĚĔƠŅĞœħƟȮ ĽņľĶńĭėƞŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬ
ıĭĺƞŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢȮPLA/PPC ĴňėƞŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬĪňŗĨŗņĔĺƞŅȮPLA ŐĸŃȮPPC ĪńŘĚĪňŗ
ŏĨŇĴŐĸŃœĴƞŏĨŇĴ chain extenderȮőħĵĔŅĶŏĨŇĴȮchain extenderȮŒĬĮĶŇĴŅĦĴŅĔěŃĪņŒľƟĔŅĶĞŉĴįƞŅĬ
ĕŀĚŀŀĔĞŇŏěĬĸħĸĚĔĺƞŅĔŅĶŏĨŇĴȮchain extenderȮĮĶŇĴŅĦĬƟŀĵ 

   
ĶŌĮĪňŗȮ2.10 (ĞƟŅĵ'Ȯwater vapor permeability (WVP) ŐĸŃȮ(ĕĺŅ) oxygen permeability (OP) 
ĕŀĚȮPLA/PPC ĪńŘĚĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮJoncrylȮőħĵȮA PLA/PPC (40/60) blend films, B 

PLA/PPC/Joncryl (40/60/0.2 phr) blend films, C PLA/PPC/Joncryl (40/60/0.5 phr) blend 
films, D PLA/PPC/Joncryl (40/60/1 phr) blend films, E PLA films ŐĸŃ F PPC films [20] 

 

 ĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĪņĲƕĸƢĴİŅĮƕħĭĶĶěŋĳńĦĤƢĪňŗĽŅĴŅĶĩĸŀĔŀŀĔœħƟȮ(lidding 
films)Ȯőħĵ Pitcha Liewchirakorn ŐĸŃėĦŃ [21] ŒĝƟĲƕĸƢĴĪňŗĴňĔŅĶŏĭĸĬħƢĶŃľĺƞŅĚȮPLA ĔńĭȮPBAT Īňŗ
ĴňėĺŅĴľĬŅĨƞŅĚĔńĬȮ(20, 35 ŐĸŃȮ50 µm)ȮĪņĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬĭĬȮPLA sheet (350 µm)Ȯ
ĪňŗŀŋĦľĳŌĴŇĔŅĶĞňĸĨƞŅĚȮŕȮőħĵěŃıĭĔĸœĔĕŀĚĔŅĶĸŀĔŀŀĔĪňŗŐĨĔĨƞŅĚĔńĬħńĚĶŌĮĪňŗȮ2.11Ȯőħĵ (a) tearing 
failure œĴƞŏĔŇħĔŅĶĸŀĔŀŀĔĕŀĚĲƕĸƢĴĕĦŃĪħĽŀĭȮŏĬŊŗŀĚěŅĔėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĞňĸĪňŗĽŌĚȮľĶŊŀȮseal 
strengthȮĴňėƞŅĽŌĚĔĺƞŅȮtensile strengthȮĕŀĚĲƕĸƢĴȮĽƞĚįĸŒľƟĲƕĸƢĴĕŅħŀŀĔěŅĔĔńĬ (b) partial tearing 
failure ıĭĺƞŅŐĶĚĪňŗŒĝƟŒĬĔŅĶĸŀĔĬƟŀĵĔĺƞŅĔŅĶŐĨĔľńĔŐĭĭȮtearing failureȮŏĸŖĔĬƟŀĵȮŐĨƞĲƕĸƢĴěŃŏĶŇŗĴ
ŏĔŇħĔŅĶĸŀĔŀŀĔȮŐĸŃĕŅħŀŀĔěŅĔĔńĬȮ(c) cohesive failure ĲƕĸƢĴĴňŐĬĺőĬƟĴĪňŗěŃĸŀĔŀŀĔœħƟŒĬĕĦŃ
ĪħĽŀĭȮŐĸŃėƞŅȮpeel strengths ĬƟŀĵĔĺƞŅĔŅĶŐĨĔľńĔŐĭĭȮtearing ŐĸŃȮpartial tearing failure 
ěŃŏĮƦĬėƞŅŏĜĸňŗĵĶŃľĺƞŅĚȮ0.Ȯ-Ȯ6.% ĕŀĚĶŃĵŃĔŅĶĸŀĔȮ(displacements) ŐĸŃȮ&d) adhesive failure 
ĲƕĸƢĴěŃĽŅĴŅĶĩĸŀĔŀŀĔěŅĔȮsubstrateȮœħƟĚƞŅĵőħĵœĴƞĴňĲƕĸƢĴŏľĸŊŀĨŇħŀĵŌƞĔńĭȮsubstrate ŐĸŃĴňėƞŅȮ
peel strengthȮĪňŗĨŗņȮĽņľĶńĭĚŅĬĺŇěńĵĬňŘȮĲƕĸƢĴȮPLA/PBAT 80:20 ĪňŗėĺŅĴľĬŅȮ0.ȮµmȮŏľĴŅŃĽĴŒĝƟ
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ŏĮƦĬĲƕĸƢĴİŅĮƕħįĬŉĔĭĬȮPLA sheet œħƟȮŏĬŊŗŀĚěŅĔĴňėĺŅĴĽŅĴŅĶĩȮeasy-peel lidding filmȮőħĵĴň
ėĺŅĴŐĕŖĚŐĶĚȮpeel strengthȮĪňŗȮ6Ȯ-Ȯ/.ȮN/15 mm ŒĬĝƞĺĚŀŋĦľĳŌĴŇȮ54Ȯ-Ȯ/.3Ȯ°C 

 
ĶŌĮĪňŗȮ2.11 ĔĶŅĲĸńĔļĦŃĔŅĶĸŀĔŀŀĔĲƕĸƢĴıŀĸŇŏĴŀĶƢěŅĔȮPLA, PBAT ŐĸŃȮ0.PBAT/80PLA őħĵ 

(a) tearing, (b) partial tearing, (c) cohesive ŐĸŃ (d) adhesive [21] 

 

 ĽņľĶńĭĔŅĶĻŉĔļŅıķĨŇĔĶĶĴĔŅĶĞňĸħƟĺĵėĺŅĴĶƟŀĬĕŀĚĲƕĸƢĴȮpolyethylene-based 
nanocompositeȮŒĬĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸĪňŗĨƞŅĚĔńĬȮĭĬ substrateȮĪňŗĨƞŅĚĔńĬȮĞŉŗĚĴňĔŅĶĶŅĵĚŅĬėƞŅȮseal 
strengthȮŒĬĝƞĺĚȮ/,6Ȯ-Ȯ3,1ȮN/cm (/ů0,3Ȯlb/in) [22]ȮıĭĺƞŅŏĮƦĬĝƞĺĚĕŀĚĔŅĶĸŀĔŀŀĔěŅĔĔŅĶĞňĸ
ħƟĺĵėĺŅĴĶƟŀĬĪňŗĸŀĔĔŀŀĔœħƟĚƞŅĵȮ&easy-open peel)ȮĽņľĶńĭȮflexible packagingȮĭĶŇŏĺĦŏĽƟĬĮĶŃ
ŐĬĺĬŀĬĕŀĚĶŌĮĪňŗȮ2.12 

 
ĶŌĮĪňŗȮ2.12 Seal strengths ĔńĭŀŋĦľĳŌĴŇĔŅĶĞňĸĕŀĚȮPE/EVA/clayȮĭĬ substrateȮĨƞŅĚĝĬŇħĔńĬ [22] 
  



 20 

ĭĪĪňŗȮ1 

ĺŇīňĔŅĶħņŏĬŇĬĚŅĬĺŇěńĵ 

1,/ȮĺńĽħŋŐĸŃĽŅĶŏėĴňĪňŗŒĝƟŒĬĚŅĬĺŇěńĵ 

 
ĶŌĮĪňŗȮ3.1 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨ [23] 

 

ıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨ &Polybutylene succinate, PBS) BioPBSTM FZ91PM ěŅĔ PTT MCC 
Biochem Company Limited ŏľĴŅŃĽņľĶńĭĔŅĶĕŉŘĬĶŌĮőħĵĔĶŃĭĺĬĔŅĶȮblown film extrusionȮ
ŐĸŃ cast film extrusion 

 

 
ĶŌĮĪňŗȮ3.2ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇĭŇĺĪňĸňĬĞńėĞŇŏĬĨ-őė-ŀŃħŇŏĮĨ [23] 

 

ıŀĸŇĭŇĺĪňĸňĬĞńėĞŇŏĬĨ-őė-ŀŃħŇŏĮĨȮ&Poly(butylene succinate-co-adipate), PBSA) BioPBSTM 
FD92PM ěŅĔȮPTT MCC Biochem Company Limited ŏľĴŅŃĽņľĶńĭĔŅĶĕŉŘĬĶŌĮőħĵĔĶŃĭĺĬĔŅĶȮ
blown film extrusionȮŐĸŃȮcast film extrusion 

 

 
ĶŌĮĪňŗȮ3.3 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏıĪ-őė-ŏĪŏĶĲĪŅŏĸĪȮ[23] 

 
ıŀĸŇĭŇĺĪŇĸňĬŀŃħŇŏıĪ-őė-ŏĪŏĶĲĪŅŏĸĪȮ&Poly(butylene adipate-co-terephthalate), PBAT) 
Ecoflex® F Blend C1200 ěŅĔȮBASF chemical ěņĔńħ ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅ ŏľĴŅŃĽņľĶńĭĔŅĶ
ĕŉŘĬĶŌĮőħĵĔĶŃĭĺĬĔŅĶȮblown film extrusionȮŐĸŃȮcast film extrusion 
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ĶŌĮĪňŗȮ3.4 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚıŀĸŇœŁħĶŀĔĞňĭŇĺĪňŏĶĨőėĺŅĶňŏĶĨ [24] 

 

ıŀĸŇœŁħĶŀĔĞňĭŇĺĪňŏĶĨőėĺŅĶňŏĶĨȮ&Poly(hydroxybutyrate-co-valerate), PHBV) ENMAT Y1000P 
ěŅĔȮĭĶŇļńĪȮTianan Biologic material ěņĔńħȮĮĶŃŏĪĻěňĬȮőħĵĴňĮĶŇĴŅĦœŁħĶŀĔĞňĺŅĶňŏĶĨȮ&hydroxy 
valerate content)Ȯ3 mol% ĽŅĴŅĶĩĕŉŘĬĶŌĮőħĵĔĶŃĭĺĬĔŅĶȮinjection molding, 
thermoforming, blown filmsȮextrusionsȮŐĸŃȮcast filmȮextrusions 

 

 
ĶŌĮĪňŗȮ3.5 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮDi(tert-butylperoxyisopropyl) benzene (Perkadox® 14S) [25] 

 

Di(tert-butylperoxyisopropyl) benzene (Perkadox® 14S) (DB) ĴňĸńĔļĦŃŏĮƦĬįĚĽňĕŅĺȮĴň
ĮĶŇĴŅĦŏĮŀĶƢŀŀĔœĞħƢȮ40% őħĵĬŘņľĬńĔȮĽƞĺĬŀĚėƢĮĶŃĔŀĭŀŊŗĬŏĮƦĬȮCaCO3 ŐĸŃȮSiO2 ěŅĔĭĶŇļńĪȮ
Akzo Nobel ĮĶŃŏĪĻœĪĵȮ ŒĝƟŏĮƦĬȮfree radical initiator ŏıŊŗŀĪņľĬƟŅĪňŗŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟȮ
&compatibilizer) ŒĬĔŅĶŏĭĸĬħƢőħĵĴňȮt1/2 ĪňŗŀŋĦľĳŌĴŇȮ180 °C ĮĶŃĴŅĦȮ0,3 ĬŅĪň [26, 27] 

 

 
ĶŌĮĪňŗȮ3.6 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚ Dicumyl peroxide [28] 

 

Dicumyl peroxide (DCP) 99% ĴňĸńĔļĦŃŏĮƦĬŏĔĸŖħĽňĕŅĺȮěŅĔĭĶŇļńĪ Thermo Fisher Scientific
ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅ ŒĝƟŏĮƦĬȮfree radical initiator ŏıŊŗŀĪņľĬƟŅĪňŗŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟȮ
&compatibilizer) ŒĬĔŅĶŏĭĸĬħƢőħĵĴňȮt1/2ȮĪňŗŀŋĦľĳŌĴŇȮ180 °C ĮĶŃĴŅĦȮ.,5ȮĬŅĪňȮ[26, 27] 
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ĶŌĮĪňŗȮ3.7 őėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚ Multifunctional epoxy chain extender Joncryl® ADR 4468 

őħĵĪňŗȮR1 ĩŉĚȮR5 ŏĮƦĬȮH, CH2 ľĶŊŀľĴŌƞȮalkyl [29] 
 

Multifunctional epoxy chain extender Joncryl® ADR 4468 (ECE) ŏĮƦĬĽŅĶŏėĴňĮĶŃŏĳĪȮ
Multifunctional epoxide ĪņľĬƟŅĪňŗŏĮƦĬĨńĺĕĵŅĵĽŅĵőĞƞȮ&Chain extender) ŐĸŃĽŅĶŏıŇŗĴėĺŅĴŏĕƟŅ
ĔńĬœħƟȮ&Compatibilizer)ȮěŅĔĭĶŇļńĪȮBASF Chemical Co., Ltd. ĴňĸńĔļĦŃŏĮƦĬįĸŉĔŒĽȮĴňėƞŅȮEpoxy 
equivalent weight ŏĪƞŅĔńĭȮ310 ĔĶńĴĨƞŀőĴĸ, ŀŋĦľĳŌĴŇŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺȮ&Tg) 59 °C, 
ĬŘņľĬńĔőĴŏĸĔŋĸȮ7250 ŐĸŃŀŋĦľĳŌĴŇľĸŀĴŒĬĝƞĺĚȮ120-140 °C 

 

3.2 ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶįĽĴŐĸŃĕŉŘĬĶŌĮĝŇŘĬĚŅĬ 

3.2.1 ŏėĶŊŗŀĚįĽĴĳŅĵŒĬŐĭĭĮƕħȮ(Internal mixer) ĶŋƞĬȮMX 105-D40L50 ĭĶŇļńĪȮŏěĶŇĠĪńĻĬƢȮěņĔńħȮ
ĮĶŃŏĪĻœĪĵ 

3.2.2 ŏėĶŊŗŀĚŀńħĕŉŘĬĶŌĮȮ&Compression molding) ĶŋƞĬȮPR10-W300L350 ĭĶŇļńĪȮŏěĶŇĠĪńĻĬƢȮěņĔńħȮ
ĮĶŃŏĪĻœĪĵ 

3.2.3 ŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞȮ&Co-rotating twin screw extruder) L/D = 40 ĶŋƞĬȮHRJ-25Ȯ
ĭĶŇļńĪȮEnmach Co.,Ltd.ȮĮĶŃŏĪĻěňĬ 

3.2.4 ŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ(Cast film extruder) ĶŋƞĬȮLBE20-30/P ĭĶŇļńĪȮŐĸŖĭŏĪėȮŏŀĬěŇ
ŏĬňĵĶŇŗĚȮěņĔńħȮĮĶŃŏĪĻœĪĵ 

 

3.3 ŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢŐĸŃĪħĽŀĭĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢ 

3.3.1 ĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮ &Field Emission Scanning Electron 
Microscope, FESEM) ĶŋƞĬȮMIRA3 ĭĶŇļńĪȮTESCAN ĮĶŃŏĪĻĽŅīŅĶĦĶńģŏĝŖĔ 

3.3.2 ĨŌƟėĺĭėŋĴėĺŅĴĝŊŘĬȮ(Desiccator Dry cabinet) ĶŋƞĬȮDE-80ADȮĭĶŇļńĪȮĞŅĵĬƢĸŌĝńŗĬȮěņĔńħȮ
ĮĶŃŏĪĻœĪĵ  
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3.3.3 ŏėĶŊŗŀĚĪħĽŀĭĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞȮ(Gas permeability tester, GTR) ĶŋƞĬȮGDP-C ĭĶŇļńĪȮ
Brugger ĮĶŃŏĪĻŏĵŀĶĴńĬ  

3.3.4 ŏėĶŊŗŀĚĪħĽŀĭĽĴĭńĨŇĔŅĶħŉĚĵŊħȮ&Universal Testing Machine) ĶŋƞĬȮNRI-TS500-5B ĭĶŇļńĪȮ
ĬĶŇĬĪĶƢŀŇĬĽĪĶŌŏĴƟĬĪƢȮěņĔńħȮĮĶŃŏĪĻœĪĵ 

3.3.5 ŏėĶŊŗŀĚĞňĸĮƕħĮŅĔĩŋĚȮŐĭĭĽŅĵıŅĬĨƞŀŏĬŊŗŀĚ ĶŋƞĬȮBSV-5I ĭĶŇļńĪȮĪňĵŌȮŐıŖėȮěņĔńħ ĮĶŃŏĪĻœĪĵ 
 

3.4 ĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĔŅĶĺŇěńĵ 

3.4.1 ĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴ
ħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression molding) 

ĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŅĔȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮ
PBAT ľĶŊŀȮPHBV ŒĬŀńĨĶŅĽƞĺĬȮ80:20 įƞŅĬĮĢŇĔŇĶŇĵŅȮfree radicalȮőħĵŏĨŇĴȮDB ŒĬĮĶŇĴŅĦȮ0.02 phr 
ŐĸŃĮĢŇĔŇĶŇĵŅȮcondensationȮőħĵŏĨŇĴȮECE ŒĬĮĶŇĴŅĦȮ0.1 phr ŐĸŃĮĢŇĔŇĶŇĵŅĶĺĴĔńĬĕŀĚĮĢŇĔŇĶŇĵŅȮ
free radicalȮŐĸŃĮĢŇĔŇĶŇĵŅȮcondensationȮőħĵŏĨŇĴȮDB 0.02 phr + ECE 0.1 phr őħĵĽńħĽƞĺĬĕŀĚ
ĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚőħĵĔŅĶŏĭĸĬħƢĔńĭ PBAT ħńĚĨŅĶŅĚĪňŗȮ3.1 ŐĸŃĔŅĶŏĭĸĬħƢĔńĭȮPHBV ħńĚ 

ĨŅĶŅĚĪňŗȮ3.0ȮĞŉŗĚŒĬĔŅĶŏĭĸĬħƢĔńĭȮPHBV ĴňĔŅĶŏĮĸňŗĵĬĝĬŇħĕŀĚȮperoxide őħĵŏĮĸňŗĵĬěŅĔȮ
DB ŏĮƦĬȮDCP ŏĨŇĴŒĬĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬȮŒĬĔŅĶĪħĸŀĚħņŏĬŇĬěŅĔĔŅĶįĽĴıŀĸŇŏĴŀĶƢŐĸŃȮreactive 
agent ŒĬĭňĔŏĔŀĶƢŐĸŃėĸŋĔŒľƟŏĕƟŅĔńĬȮěŅĔĬńŘĬĪņĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ(internal mixer) Īňŗ
ŀŋĦľĳŌĴŇȮ180 °C ėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶįĽĴȮ100 ĶŀĭĨƞŀĬŅĪňȮŏĮƦĬŏĺĸŅȮ10 ĬŅĪňȮőħĵĴňĔŅĶĨŇħĨŅĴėƞŅ
ŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴȮľĸńĚěŅĔĬńŘĬĬņıŀĸŇŏĴŀĶƢĪňŗœħƟœĮĭħħƟĺĵŏėĶŊŗŀĚĭħȮ(grinder) ĞŉŗĚĔƞŀĬĔŅĶįĽĴ
ĬņıŀĸŇŏĴŀĶƢœĮŀĭœĸƞėĺŅĴĝŊŘĬĪňŗŀŋĦľĳŌĴŇȮ60 °C ĕƟŅĴėŊĬ ěŅĔĬńŘĬĪņĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮ
ħƟĺĵėĺŅĴĶƟŀĬ (compression molding) ĪňŗŀŋĦľĳŌĴŇȮ190 °C őħĵėĺĭėŋĴėĺŅĴľĬŅĲƕĸƢĴıŀĸŇŏĴŀĶƢŒľƟ
ĴňėĺŅĴľĬŅȮ100 µm ĔƞŀĬĬņœĮĪħĽŀĭŀŊŗĬȮŕȮŒĬĕńŘĬĨƞŀœĮ 

ĨŅĶŅĚĪňŗȮ3.1 ĽńħĽƞĺĬĕŀĚĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBS ŐĸŃȮPBSA 
ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT 

reaction Sample 
PBS 

(wt%) 
PBSA 
(wt%) 

PBAT 
(wt%) 

DB 
(phr) 

ECE 
(phr) 

Non-reactive 
PBS/PBAT 80/20 80 - 20 - - 
PBSA/PBAT 80/20 - 80 20 - - 

Free radical 
PBS/PBAT 80/20 DB0.02 80 - 20 0.02 - 
PBSA/PBAT 80/20 DB0.02 - 80 20 0.02 - 
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ĨŅĶŅĚĪňŗȮ1,/Ȯ(Ĩƞŀ) ĽńħĽƞĺĬĕŀĚĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBS ŐĸŃȮ
PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT 

reaction Sample 
PBS 

(wt%) 
PBSA 
(wt%) 

PBAT 
(wt%) 

DB 
(phr) 

ECE 
(phr) 

Condensation 
PBS/PBAT 80/20 ECE0.1 80 - 20 - 0.1 
PBSA/PBAT 80/20 ECE0.1 - 80 20 - 0.1 

Free radical + 
Condensation 

PBS/PBAT 80/20 DB0.02 
ECE0.1 

80 - 20 0.02 0.1 

PBSA/PBAT 80/20 DB0.02 
ECE0.1 

- 80 20 0.02 0.1 

 
ĨŅĶŅĚĪňŗȮ3.0ȮĽńħĽƞĺĬĕŀĚĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBS ŐĸŃȮPBSA 
ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPHBV 

reaction Sample 
PBS 

(wt%) 
PBSA 
(wt%) 

PHBV 
(wt%) 

DB 
(phr) 

ECE 
(phr) 

DCP 
(phr) 

Non-reactive 
PBS/PHBV 80/20 80 - 20 - - - 
PBSA/PHBV 80/20 - 80 20 - - - 

Free radical 

PBS/PHBV 80/20 
DB0.02 

80 - 20 0.02 - - 

PBSA/PHBV 80/20 
DB0.02 

- 80 20 0.02 - - 

PBS/PHBV 80/20 
DCP0.02 

80 - 20 - - 0.02 

PBSA/PHBV 80/20 
DCP0.02 

- 80 20 - - 0.02 

Condensation 

PBS/PHBV 80/20 
ECE0.1 

80 - 20 - 0.1 - 

PBSA/PHBV 80/20 
ECE0.1 

- 80 20 - 0.1 - 
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ĨŅĶŅĚĪňŗȮ3.2 (Ĩƞŀ) ĽńħĽƞĺĬĕŀĚĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBS ŐĸŃȮ
PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPHBV 

reaction Sample 
PBS 

(wt%) 
PBSA 
(wt%) 

PHBV 
(wt%) 

DB 
(phr) 

ECE 
(phr) 

DCP 
(phr) 

Free radical + 
Condensation 

PBS/PHBV 80/20 
DB0.02 ECE0.1 

80 - 20 0.02 0.1 - 

PBSA/PHBV 80/20 
DB0.02 ECE0.1 

- 80 20 0.02 0.1 - 

PBS/PHBV 80/20 
DCP0.02 ECE0.1 

80 - 20 - 0.1 0.02 

PBSA/PHBV 80/20 
DCP0.02 ECE0.1 

- 80 20 - 0.1 0.02 

 

3.4.2 ĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢŐĭĭĨƞŀŏĬŊŗŀĚħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) 
ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

ľĸńĚěŅĔĔŅĶĻŉĔļŅĽĴĭńĨŇĕŀĚĔŅĶŏĭĸĬħƢħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮŐĸŃĕŉŘĬĶŌĮħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮ
ħƟĺĵėĺŅĴĶƟŀĬȮěŉĚŏĸŊŀĔĭŅĚĽŌĨĶĪňŗėŅħĺƞŅěŃœĴƞŏĔŇħĮƤĠľŅŒĬĔŅĶŏĭĸĬħƢŐĭĭĨƞŀŏĬŊŗŀĚŒĬŏėĶŊŗŀĚ twin-
screw extruderȮőħĵěŃŏĸŊŀĔĽŌĨĶĪňŗœĴƞŏĔŇħĔŅĶȮcrosslinkingȮěŅĔįĸĕŀĚėƞŅŐĶĚĭŇħŒĬĶŃľĺƞŅĚĔŅĶ
įĽĴŒĬĔŅĶĪħĸŀĚĶŃħńĭȮlab scaleȮĞŉŗĚěŃŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢěŅĔȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT ľĶŊŀȮPHBV ĪňŗŀńĨĶŅĽƞĺĬȮ6.80.ȮőħĵĔŅĶŏĭĸĬħƢŒĬĶŃĭĭ 
reactive blendȮŏıŊŗŀĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟȮĞŉŗĚĔƞŀĬĪņĔŅĶŀĭœĸƞėĺŅĴĝŊŘĬıŀĸŇŏĴŀĶƢĪňŗŀŋĦľĳŌĴŇȮ60 
°CȮĕƟŅĴėŊĬȮľĸńĚěŅĔĬńŘĬĪņĔŅĶŏĭĸĬħƢŏıŊŗŀŒľƟœħƟŏĴŖħėŀĴıŅĺħƢħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&twin-screw 
extruder)ȮŀŋĦľĳŌĴŇŒĬĔŅĶįĽĴȮ90 - 170 °C ŐĸŃėĺŅĴŏĶŖĺĶŀĭĽĔĶŌȮ250 ĶŀĭĨƞŀĬŅĪňȮőħĵĽńħĽƞĺĬ
ĔŅĶįĽĴŐĽħĚħńĚĨŅĶŅĚĪňŗȮ3.3ȮĪņĔŅĶŀĭœĸƞėĺŅĴĝŊŘĬŀŋĦľĳŌĴŇȮ60 °CȮĕƟŅĴėŊĬĔƞŀĬĪņĔŅĶĕŉŘĬĶŌĮŏĮƦĬ
ĲƕĸƢĴıŀĸŇŏĴŀĶƢħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder)ȮŀŋĦľĳŌĴŇĔŅĶĕŉŘĬĶŌĮȮ100, 165, 
170, 185 °C, ėĺŅĴŏĶŖĺĶŀĭĽĔĶŌȮ95 ĶŀĭĨƞŀĬŅĪň,ȮŀŋĦľĳŌĴŇĸŌĔĔĸŇŘĚľĸƞŀŏĵŖĬȮ20Ȯ°C,ȮėĺŅĴŏĶŖĺĕŀĚ
ĸŌĔĔĸŇŘĚľĸƞŀŏĵŖĬȮ(chill roll speed)Ȯ3Ȯm/min ŐĸŃėĺŅĴŏĶŖĺĕŀĚĸŌĔĔĸŇŘĚŒĬĔŅĶħŉĚĲƕĸƢĴȮ(nip roll 
speed) 2.5 m/min őħĵėĺĭėŋĴėĺŅĴľĬŅĲƕĸƢĴıŀĸŇŏĴŀĶƢŒľƟĴňėĺŅĴľĬŅȮ100 µm ĔƞŀĬĬņœĮĪħĽŀĭ
ŀŊŗĬȮŕȮŒĬĕńŘĬĨƞŀœĮ 
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ĨŅĶŅĚĪňŗȮ3.3 ĽńħĽƞĺĬĕŀĚĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT ľĶŊŀȮPHBV ħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) 
ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

Sample 
PBS 

(wt%) 
PBSA 
(wt%) 

PBAT 
(wt%) 

PHBV 
(wt%) 

DB 
(phr) 

ECE 
(phr) 

DCP 
(phr) 

PBS/PBAT 80/20 ECE0.1 80 - 20 - - 0.1 - 
PBSA/PBAT 80/20 ECE0.1 - 80 20 - - 0.1 - 
PBS/PHBV 80/20 DB0.02 
ECE0.1 

80 - - 20 0.02 0.1 - 

PBS/PHBV 80/20 DCP0.02 
ECE0.1 

80 - - 20 - 0.1 0.02 

PBSA/PHBV 80/20 DB0.02 
ECE0.1 

- 80 - 20 0.02 0.1 - 

PBSA/PHBV 80/20 DCP0.02 
ECE0.1 

- 80 - 20 - 0.1 0.02 

 

3.4.3 ĔŅĶĪħĽŀĭŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ(OTR)ȮŐĸŃœŀĬŘņȮ(WVTR) 

 
ĶŌĮĪňŗȮ3.8ȮŏėĶŊŗŀĚĪħĽŀĭŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬȮ&Oxygen transmission rate, OTR) 

 

ĽĴĭńĨŇŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬȮ&Oxygen transmission rate, OTR) ĪħĽŀĭĨŅĴ
ĴŅĨĶģŅĬȮASTM D3985 őħĵĬņĲƕĸƢĴĨńĺŀĵƞŅĚĔņľĬħėĺŅĴľĬŅȮ/..Ȯµm ĨŇħĔńĭŐįƞĬĪħĽŀĭ
ŀĸŌĴŇŏĬňĵĴĲŀĵĸƢĪňŗĴňıŊŘĬĪňŗŒĬĔŅĶĪħĽŀĭėĚĪňŗȮ5.064 cm2 ĔƞŀĬĔŅĶĪħĽŀĭĮƤƩĴħŌħŀŅĔŅĻŀŀĔŒľƟŏĮƦĬ
ĽŋĠĠŅĔŅĻĪńŘĚħƟŅĬĭĬĲƕĸƢĴĪħĽŀĭŐĸŃħƟŅĬĸƞŅĚĲƕĸƢĴĪħĽŀĭŏĮƦĬŏĺĸŅȮ1ȮĝńŗĺőĴĚȮľĸńĚěŅĔĬńŘĬĪņ
ĪħĽŀĭőħĵĮĸƞŀĵĔƠŅĞŀŀĔĞŇŏěĬȮ(O2) ŒľƟĴňėĺŅĴħńĬȮ/ȮĭĶĶĵŅĔŅĻħƟĺĵŀńĨĶŅȮ3. cc/minȮĪňŗĭĶŇŏĺĦ
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ħƟŅĬĭĬĕŀĚĲƕĸƢĴĪħĽŀĭŐĸŃŏėĶŊŗŀĚĪħĽŀĭěŃĺńħėĺŅĴħńĬĪńŘĚȮ0ȮħƟŅĬĕŀĚĲƕĸƢĴĪħĽŀĭŏĮƦĬŏĺĸŅȮ1Ȯ
ĝńŗĺőĴĚȮėĺĭėŋĴŀŋĦľĳŌĴŇĪňŗȮ23 °C ŐĸŃŏĮŀĶƢŏĞŖĬĨƢėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ50 %RH ĞŉŗĚėƞŅȮOTR ĪňŗœħƟěŃŐĽħĚ
ŒĬľĬƞĺĵȮcm3·m-2·day-1 

 

  
ĶŌĮĪňŗȮ3.9ȮĔŅĶĪħĽŀĭŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ&Water vapor transmission rate, WVTR) 

 

ĽĴĭńĨŇŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņ (Water vapor transmission rate, WVTR)ȮĪħĽŀĭĨŅĴ
ĴŅĨĶģŅĬȮASTM E96 őħĵĺŇīňȮCup method ĲƕĸƢĴĨńĺŀĵƞŅĚĔņľĬħėĺŅĴľĬŅȮ/..Ȯµm ŒĝƟĕĺħŐĔƟĺĵŅ
ľĴƞŀĚĕĬŅħȮ20 g (ŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚĳŅĵŒĬĕĺħŐĔƟĺĞŉŗĚŏĮƦĬıŊŘĬĪňŗŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĝŊŘĬȮ2.4Ȯ
ŏĞĬĨŇŏĴĨĶ'ȮĭĶĶěŋĞŇĸŇĔŅŏěĸĪņľĬƟŅĪňŗŏĮƦĬĽŅĶħŌħėĺŅĴĝŊŘĬĮƕħįĬŉĔĶŀĵĨƞŀĶŃľĺƞŅĚĝŇŘĬĚŅĬĔńĭŐĔƟĺħƟĺĵȮ
High vacuum grease ŐĸŃıŅĶŅĲƕĬĲƕĸƢĴȮĬņĝŇŘĬĚŅĬŒĽƞĨŌƟěņĸŀĚĽĳŅıŀŅĔŅĻĪňŗĴňĽŅĶĸŃĸŅĵŀŇŗĴĨńĺ
őıŐĪĽŏĞňĵĴėĸŀœĶħƢ (KCl) ŒľƟĴňėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ75 %RH ėĺĭėŋĴŀŋĦľĳŌĴŇȮ23Ȯ°CȮŐĸƟĺĝńŗĚĬŘņľĬńĔĪňŗ
ŏĮĸňŗĵĬŐĮĸĚœĮĪŋĔȮŕȮ24 ĝńŗĺőĴĚŏĮƦĬŏĺĸŅȮ240 ĝńŗĺőĴĚ őħĵĪņĔŅĶĪħĽŀĭĽŌĨĶĸŃȮ5 sampleȮėƞŅȮ
WVTR ėņĬĺĦěŅĔėĺŅĴĝńĬĕŀĚĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĬŘņľĬńĔĪňŗŏıŇŗĴĕŉŘĬĔńĭŏĺĸŅ
ĪňŗĪħĽŀĭȮĞŉŗĚėƞŅ WVTR ĪňŗœħƟŐĽħĚŒĬľĬƞĺĵȮg·m-2·day-1 

 

3.4.4 ĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 
ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮ(morphology)ȮőħĵĬņĝŇŘĬĚŅĬĽňŗŏľĸňŗĵĴįŊĬįƟŅȮ(rectangular shape) 

ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪńŘĚĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮreactive agentȮœĮŐĝƞŒĬœĬőĨĶŏěĬŏľĸĺěĬŐĕŖĚĨńĺȮěŅĔĬńŘĬ
ľńĔŀĵƞŅĚĶĺħŏĶŖĺŒľƟŏĔŇħĔŅĶŐĨĔľńĔȮ(cryo-fracture) ŐĸƟĺŏėĸŊŀĭħƟĺĵŐıĸĪĨŇĬńĴ-ĪŀĚĭĶŇŏĺĦĽƞĺĬĪňŗ
ŐĨĔľńĔħƟĺĵĔĶŃĭĺĬĔŅĶȮsputtering ĔƞŀĬĬņœĮĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅħƟĺĵħƟĺĵŏĪėĬŇėȮ
Scanning Electron MicroscopyȮ(SEM) 
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3.4.5 ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸ 
ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸȮ(tensile properties) ħƟĺĵȮuniversal testing machineȮĽņľĶńĭ

ĝŇŘĬĚŅĬĪňŗœħƟľĸńĚěŅĔĔŅĶįĽĴŐĭĭĮƕħȮ&internal mixer) ŐĸŃĕŉŘĬĶŌĮħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ
&compression molding)ȮĪħĽŀĭĨŅĴĴŅĨĶģŅĬ ASTM D-638 type V őħĵĝŇŘĬĚŅĬěŃĴňĸńĔļĦŃ
ħńĴŏĭĸȮėĺŅĴŏĶŖĺŒĬĔŅĶħŉĚĝŇŘĬĚŅĬȮ10 mm/min őħĵĕĬŅħȮload cell 1 kNȮŐĸŃĽņľĶńĭĲƕĸƢĴĪňŗœħƟ
ľĸńĚěŅĔĔŅĶĕŉŘĬĶŌĮħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&cast film extrusion)ȮĪņĔŅĶĪħĽŀĭĨŅĴ
ĴŅĨĶģŅĬȮASTM D-660 őħĵŏĨĶňĵĴĝŇŘĬĚŅĬĲƕĸƢĴŒľƟĴňėĺŅĴĵŅĺȮ177.8 mmȮĔĺƟŅĚȮ25.4 mm őħĵ
ėĺŅĴĵŅĺŏĔěȮ(gauge length) 127 mm ĶŃĵŃĔŅĶěńĭĝŇŘĬĚŅĬħƟŅĬĸŃȮ25.4 mm ėĺŅĴŏĶŖĺŒĬĔŅĶħŉĚ
ĝŇŘĬĚŅĬ 12.5 mm/min őħĵĕĬŅħȮload cellȮ500 N  

 

 
ĶŌĮĪňŗȮ3.10ȮŏėĶŊŗŀĚȮuniversal testing machine 
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3.4.6 ĔŅĶĪħĽŀĭėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ &peel 
strength test) 

 
ĶŌĮĪňŗȮ3.11ȮŏėĶŊŗŀĚĞňĸĮƕħĮŅĔĩŋĚŐĭĭĽŅĵıŅĬĨƞŀŏĬŊŗŀĚ 

 

ĔĶŃĭĺĬĔŅĶĮƕħįĬŉĔȮľĶŊŀȮĞňĸȮħƟĺĵėĺŅĴĶƟŀĬĕŀĚĲƕĸƢĴĝŇŘĬĚŅĬĔńĭĨńĺŀĵƞŅĚĩŅħĭĶĶěŋĳńĦĤƢȮőħĵ
ŏĨĶňĵĴĪńŘĚĲƕĸƢĴĝŇŘĬĚŅĬĔńĭĩŅħĴňėĺŅĴĵŅĺȮ3.5 ĬŇŘĺȮĔĺƟŅĚȮ1 ĬŇŘĺȮőħĵĨńĺŀĵƞŅĚĩŅħĭĶĶěŋĳńĦĤƢŏĨĶňĵĴěŅĔ
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚȮPBS/PLA/PBAT (35/30/35) ĴňėĺŅĴľĬŅȮ800 µm ĞŉŗĚŏĮƦĬĔŅĶŏĸňĵĬŐĭĭ
ĕŀĭĩŅħĭĶĶěŋĳńĦĤƢȮ(Tray) ĪņĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬŒĬĝƞĺĚŀŋĦľĳŌĴŇĨƞŅĚȮŕȮŒĝƟŏĺĸŅŒĬĔŅĶĞňĸ 8 
ĺŇĬŅĪňȮ(18 rpm) ĴňėĺŅĴĔĺƟŅĚĶŀĵĞňĸȮ1 cm ħƟĺĵŏėĶŊŗŀĚĞňĸĮƕħĮŅĔĩŋĚŐĭĭĽŅĵıŅĬĨƞŀŏĬŊŗŀĚ 

 

 
ĶŌĮĪňŗȮ3.12ȮĔŅĶĪħĽŀĭėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ

(Peel strength test) 
 

ėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ(Peel strength test) 
őħĵĬņĲƕĸƢĴĪňŗœħƟěŅĔĔŅĶĞňĸĴŅĪħĽŀĭħƟĺĵȮuniversal testing machineȮĨŅĴĴŅĨĶģŅĬȮASTM F88 
(Technique C) ĴŋĴŒĬĔŅĶĸŀĔȮ180° ĶŃĵŃľƞŅĚĶŃľĺƞŅĚĪňŗěńĭ 101.6 mm ĶŃĵŃĔŅĶěńĭĝŇŘĬĚŅĬħƟŅĬĸŃȮ
25.4 mm ŀńĨĶŅĔŅĶĸŀĔĝŇŘĬĚŅĬȮ200 mm/min őħĵĕĬŅħȮload cellȮ500 N 
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ĭĪĪňŗȮ2 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢįĸĔŅĶĪħĸŀĚ 

ŒĬĚŅĬĺŇěńĵĬňŘĪņĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞȮĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶ
ĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ(peel strength test) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS 
ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬŀńĨĶŅĽƞĺĬȮ6.-0.ȮĪńŘĚŒĬ
ĶŃĭĭ non-reactive blend ŐĸŃĶŃĭĭȮreactive blendȮĞŉŗĚĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮreactiveȮįƞŅĬȮ1Ȯ
ĮĢŇĔŇĶŇĵŅȮėŊŀȮĮĢŇĔŇĶŇĵŅȮfree radical, ĮĢŇĔŇĶŇĵŅȮcondensation ŐĸŃĮĢŇĔŇĶŇĵŅĶĺĴĔńĬĕŀĚĮĢŇĔŇĶŇĵŅȮ
free radical ĔńĭĮĢŇĔŇĶŇĵŅȮcondensationȮőħĵŐĭƞĚĔŅĶĪħĸŀĚŀŀĔŏĮƦĬȮ0ȮĨŀĬȮőħĵŒĬĨŀĬŐĶĔŏĮƦĬ
ĔŅĶįĽĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢŒĬĶŃħńĭȮlab scale ħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ŐĸŃĕŉŘĬĶŌĮ
ĲƕĸƢĴħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression molding)ȮĽƞĺĬŒĬĨŀĬĪňŗĽŀĚŏĮƦĬĔŅĶįĽĴıŀĸŇ
ŏĴŀĶƢŏĭĸĬħƢŒĬĶŃħńĭĔŉŗĚŀŋĨĽŅľĔĶĶĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴ
ħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

4.1 ĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵ
ĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression molding) 

ŒĬĽƞĺĬŐĶĔĕŀĚĚŅĬĺŇěńĵĬňŘŏĮƦĬĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņȮ
ĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃȮpeel strength test ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪňŗŀńĨĶŅĽƞĺĬȮ6.:20 įƞŅĬĮĢŇĔŇĶŇĵŅȮfree 
radical őħĵěŃŏĨŇĴȮDB ŒĬĮĶŇĴŅĦȮ.,.0Ȯphr ŐĸŃĮĢŇĔŇĶŇĵŅȮcondensation őħĵŏĨŇĴȮECE ŒĬĮĶŇĴŅĦȮ
.,/Ȯphr ŐĸŃĮĢŇĔŇĶŇĵŅĶĺĴĔńĬĕŀĚĮĢŇĔŇĶŇĵŅȮfree radical ĔńĭĮĢŇĔŇĶŇĵŅȮcondensation őħĵŏĨŇĴȮDB 
0.02 phr + ECE 0.1 phr ĪņĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵ
ĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression molding) őħĵėĺĭėŋĴŒľƟĴňėĺŅĴľĬŅȮ/..Ȯµm 



 31 

4.1.1 ĻŉĔļŅįĸĕŀĚėƞŅŐĶĚĭŇħŒĬĶŃľĺƞŅĚĔŅĶįĽĴȮŐĸŃħńĝĬňĔŅĶœľĸőħĵĴňȮPBS ŐĸŃȮ
PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive 
blend ŐĸŃĶŃĭĭȮreactive blend 

  
ĶŌĮĪňŗȮ4.1ȮėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBS/PBAT 80/20 blend ŐĸŃȮPBS/PHBV 80/20 blend 

ĪńŘĚŒĬĶŃĭĭ non-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

 

  
ĶŌĮĪňŗȮ4.2ȮėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBSA/PBAT 80/20 blend ŐĸŃȮPBSA/PHBV 80/20 

blend ĪńŘĚŒĬĶŃĭĭ non-reactive blend ŐĸŃĶŃĭĭȮreactive blend 
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ĔŅĶĨŇħĨŅĴėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ĪňŗŀŋĦľĳŌĴŇȮ
/6.Ȯ°C ėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶįĽĴȮ/..ȮĶŀĭĨƞŀĬŅĪňȮŏĮƦĬŏĺĸŅȮ/.ȮĬŅĪňȮěŅĔĶŌĮĪňŗȮ4.1ȮėƞŅŐĶĚĭŇħ
ĶŃľĺƞŅĚĔŅĶįĽĴĪňŗĴňȮPBS ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĪňŗĴňĔŅĶŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬŏĲĽĶŀĚěŃĴňėƞŅŐĶĚĭŇħĪňŗ
ĽŌĚĔĺƞŅĔŅĶŏĭĸĬħƢĔńĭȮPHBV ŏĮƦĬŏĲĽĶŀĚȮŏĬŊŗŀĚěŅĔėĺŅĴľĬŊħĕŀĚȮPHBV ĪňŗĬƟŀĵĴŅĔȮŐĸŃȮPHBV 
ĽŅĴŅĶĩŏĔŇħĔŅĶĽĸŅĵĨńĺŏĴŊŗŀœħƟĶńĭėĺŅĴĶƟŀĬĪňŗŀŋĦľĳŌĴŇŒĔĸƟŏėňĵĚĔńĭŀŋĦľĳŌĴŇľĸŀĴȮ[5]ȮŏĴŊŗŀıŇěŅĶĦŅ
ĔŅĶŏĭĸĬħƢȮPBS/PBAT 80/20 ıĭĺƞŅĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮDB 0.02Ȯphr ėƞŅŐĶĚĭŇħŒĬĝƞĺĚȮ/.ȮĬŅĪňȮ
ŏıŇŗĴĽŌĚĕŉŘĬĴŅĔĔĺƞŅĔŅĶŏĭĸĬħƢŐĭĭȮnon-reactive ŀĵƞŅĚĝńħŏěĬȮŐĸŃĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮDB 0.02 
+ ECE 0.1 phrȮėƞŅŐĶĚĭŇħŒĔĸƟŏėňĵĚĔńĭĔŅĶŏĭĸĬħƢĪňŗŏĨŇĴȮDB 0.02ȮphrȮŐĸŃĸńĔļĦŃĕŀĚĔĶŅĲĪňŗĴňĔŅĶ
ŏĨŇĴ DB 0.02 phrȮŐĸŃȮDB 0.02 + ECE 0.1 phrȮĴňĸńĔļĦŃĔĶŅĲŐĶĚĭŇħėĸƟŅĵĔńĭĔŅĶȮcrosslink 
ĕŀĚĵŅĚȮĽņľĶńĭĔŅĶŏĨŇĴȮECE 0.1 phr œĴƞĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴ 

ŏĴŊŗŀıŇěŅĶĦŅȮPBS/PHBV 80/20 ıĭĺƞŅĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮDB 0.02 phrȮŐĸŃȮDB 0.02 
+ ECE 0.1 phrȮĽƞĚįĸŒľƟėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĴňėƞŅĽŌĚĕŉŘĬĴŅĔĔĺƞŅĔŅĶŏĭĸĬħƢŐĭĭȮnon-reactiveȮ
ŐĨƞĸńĔļĦŃĔĶŅĲŐĶĚĭŇħœĴƞıĭĸńĔļĦŃȮcrosslink ėĸƟŅĵĵŅĚȮĽņľĶńĭĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮECE 0.1 
phr œĴƞĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴ ŐĸŃěŅĔĶŌĮĪňŗȮ4.2ȮĔŅĶŏĭĸĬħƢőħĵĴňȮ
PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĔŖŒľƟįĸĪňŗĴňŐĬĺőĬƟĴŏĝƞĬŏħňĵĺĔńĬĔńĭĔŅĶŏĭĸĬħƢőħĵĴňȮPBS ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔȮőħĵȮPBSA ĪňŗŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬŏĲĽĶŀĚěŃŐĽħĚėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĽŌĚ
ĔĺƞŅĔŅĶŏĭĸĬħƢĪňŗĴňȮPHBVȮŏĮƦĬŏĲĽĶŀĚȮŐĸŃŏĴŊŗŀĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮreactiveȮĪňŗĴňĔŅĶŏĨŇĴȮDB 0.02 
phr ŐĸŃȮDB 0.02 + ECE 0.1 phr ėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĴňėƞŅĽŌĚĕŉŘĬĴŅĔĔĺƞŅĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮ
non-reactive ŐĸŃĔŅĶŏĨŇĴȮECE 0.1 phr 

ĔŅĶŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT ľĶŊŀȮPHBVȮŏĮƦĬ
ŏĲĽĶŀĚŐĸŃŏĨŇĴȮDB 0.02 phr ŐĽħĚŒľƟŏľŖĬėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴŏıŇŗĴĕŉŘĬŀĵƞŅĚŏľŖĬœħƟĝńħŏĴŊŗŀ
ŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮnon-reactive ŐĸŃĔŅĶŏĨŇĴȮECE 0.1 phr ŐĽħĚŒľƟŏľŖĬĩŉĚĔŅĶ
ŏĔŇħĮĢŇĔŇĶŇĵŅľĸńĚěŅĔĪňŗŏĨŇĴȮDB įƞŅĬĮĢŇĔŇĶŇĵŅȮfree radical ĞŉŗĚĴňėĺŅĴȮactive ĴŅĔĔĺƞŅĔŅĶŏĨŇĴȮECE 
įƞŅĬĮĢŇĔŇĶŇĵŅȮcondensation ŐĨƞĔŅĶĪňŗŏĭĸĬħƢĔńĭȮPHBV œĴƞıĭĸńĔļĦŃĔĶŅĲŐĶĚĭŇħĪňŗŏĔŇħĔŅĶȮ
crosslink ėĸƟŅĵĵŅĚȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶŐĕƞĚĕńĬĔńĬĶŃľĺƞŅĚĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚŐĸŃĔŅĶĽĸŅĵĨńĺŏĴŊŗŀ
œħƟĶńĭėĺŅĴĶƟŀĬȮĞŉŗĚŒĬĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚœĴƞœħƟŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚĪńŘĚľĴħěĬıŀĸŇŏĴŀĶƢŏĭĸĬħƢœħƟĶńĭ
ėĺŅĴĶƟŀĬŐĸƟĺœľĸœĴƞœħƟŐĨƞŏĮƦĬȮdynamic crosslink ĞŉŗĚěŃŏĔŇħĔŅĶȮcrosslink ŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢ
ĭŅĚĽƞĺĬ (partially crosslinked) ĔĶŃěŅĵŀĵŌƞŒĬĽƞĺĬĪňŗœľĸœħƟȮĞŉŗĚľĸńĚěŅĔĪňŗĴňĔŅĶŏĨŇĴȮreactive 
agent ŏĮƦĬĔŅĶŏıŇŗĴĬŘņľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĽƞĚįĸŒľƟėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴň
ėĺŅĴľĬŊħĪňŗĽŌĚĕŉŘĬ 
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ĶŌĮĪňŗȮ4.3 ėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBS/PBAT 6.-0.Ȯblend ŐĸŃȮPBS/PHBV 

6.-0.Ȯblend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

 

 
ĶŌĮĪňŗȮ4.4ȮėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBSA/PBAT 6.-0.Ȯblend ŐĸŃȮPBSA/PHBV 

6.-0.Ȯblend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 
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ěŅĔĶŌĮĪňŗȮ4.3ȮŐĸŃĶŌĮĪňŗȮ4.4ȮėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵıĭĺƞŅȮıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
ĪňŗĴňĔŅĶŏĨŇĴ reactive agentȮěŃĴňėĺŅĴľĬŊħĪňŗĽŌĚĕŉŘĬőħĵıŇěŅĶĦŅěŅĔėƞŅħńĝĬňĔŅĶœľĸĪňŗĴňėƞŅĸħĸĚȮŐĸŃ
ŏĴŊŗŀıŇěŅĶĦŅȮıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗŏĭĸĬħƢĔńĭȮPBAT őħĵŏĨŇĴȮDB0.02 phr ŐĸŃȮDB 0.02 + ECE 0.1 
phr ěŃĴňėƞŅħńĝĬňĔŅĶœľĸĪňŗĸħĸĚĴŅĔĽŀħėĸƟŀĚĔńĭĔĶŅĲėƞŅŐĶĚĭŇħĞŉŗĚŏĮƦĬįĸěŅĔĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴ
ĕĺŅĚĪňŗŏĔŇħĕŉŘĬȮĽņľĶńĭĔŅĶŏĭĸĬħƢĔńĭȮPHBV őħĵĪňŗŏĨŇĴ DB0.02 phr ŐĸŃȮDB 0.02 + ECE 0.1 phrȮ
ěŃıĭĺƞŅȮĴňėƞŅħńĝĬňĔŅĶœľĸĸħĸĚŏĸŖĔĬƟŀĵĞŉŗĚĽŀħėĸƟŀĚĔńĭĔĶŅĲėƞŅŐĶĚĭŇħĪňŗĽŌĚĕŉŘĬŐĨƞĔĶŅĲŐĶĚĭŇħœĴƞ
ŏĔŇħĸńĔļĦŃĔŅĶȮcrosslink ėĸƟŅĵĵŅĚȮőħĵĔŅĶŏĨŇĴȮECE 0.1 phr œĴƞĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚėƞŅ
ŐĶĚĭŇħĞŉŗĚĽŀħėĸƟŀĚĔńĭħńĝĬňĔŅĶœľĸĪňŗœĴƞŏĮĸňŗĵĬŐĮĸĚŏĴŊŗŀŏĪňĵĭĔńĬĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮnon-reactive 

  
ĶŌĮĪňŗȮ4.5ȮėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBS DB 0.02 phr, PBSA DB 0.02 phr, PBAT DB 0.02 phr 

ŐĸŃ PHBV DB 0.02 phr 

 

ĔŅĶĵŊĬĵńĬĩŉĚĔŅĶŏĝŊŗŀĴĕĺŅĚŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĕŀĚȮ
reactive agentȮĔńĭıŀĸŇŏĴŀĶƢȮěŉĚĪņĔŅĶŏĭĸĬħƢȮPBS, PBSA, PBAT ŐĸŃȮPHBV ĔńĭȮreactive 
agent ħńĚĶŌĮĪňŗȮ4.5ȮıĭĺƞŅȮPBS ŐĸŃȮPBSA ĴňėĺŅĴĺƞŀĚœĺŒĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭȮDB ĴŅĔĔĺƞŅȮPBAT 
ŐĸŃȮPHBV őħĵĽńĚŏĔĨľĸńĚěŅĔĪňŗŏĨŇĴȮDB .,.0Ȯphr ĸńĔļĦŃĕŀĚĔĶŅĲŐĶĚĭŇħĔńĭŏĺĸŅŒĬĝƞĺĚȮ/.ȮĬŅĪňȮ
ĴňĸńĔļĦŃĔŅĶȮcrosslink ėĸƟŅĵĵŅĚȮĞŉŗĚěŅĔĸńĔļĦŃĕŀĚĔĶŅĲŐĽħĚŒľƟŏľŖĬĩŉĚĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚ
ĕŀĚıŀĸŇŏĴŀĶƢȮőħĵȮDB ľĶŊŀȮDi(tert-butylperoxyisopropyl) benzene ĪņľĬƟŅĪňŗŏĮƦĬȮfree 
radical initiator ěŃŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚįƞŅĬĮĢŇĔŇĶŇĵŅȮfree radical ĞŉŗĚĶŃľĺƞŅĚĽŅĵőĞƞıŀĸŇŏĴŀĶƢěŃ
ŏĔŇħĮĢŇĔŇĶŇĵŅŏĝŊŗŀĴĕĺŅĚĕŀĚȮmacro free radical ĽņľĶńĭȮECE ľĶŊŀȮMultifunctional epoxy 
chain extenderȮĮĶŃĔŀĭœĮħƟĺĵľĴŌƞ epoxide ĞŉŗĚĴňėĺŅĴĺƞŀĚœĺĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮcondensation 
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ĔńĭľĴŌƞȮcarboxylicȮĕŀĚıŀĸŇŏĴŀĶƢȮ[5]ȮŏĴŊŗŀıŇěŅĶĦŅĸńĔļĦŃĔŅĶȮcrosslink ėĸƟŅĵĵŅĚĕŀĚȮPBS ŐĸŃȮ
PBSA ĪňŗĴňĔŅĶŏĨŇĴȮDB 0.02 phr ŐĽħĚĸńĔļĦŃŏĝƞĬŏħňĵĺĔńĭĔŅĶŏĭĸĬħƢĕŀĚ PBS/PBAT ŐĸŃȮ
PBSA/PBAT ĪňŗĴňĔŅĶŏĨŇĴȮDB .,.0Ȯphr őħĵŏĮƦĬįĸěŅĔıŀĸŇŏĴŀĶƢŏĲĽľĸńĔĪňŗĺƞŀĚœĺĔńĭȮDB ĪňŗĴňĮĶŇĴŅĦ
ĴŅĔĪņŒľƟŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮĽņľĶńĭȮPHBV ĪňŗĴňĔŅĶŏĨŇĴȮDB .,.0Ȯphr ıĭĺƞŅėƞŅ
ŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĴňėƞŅĸħĸĚŀĵƞŅĚŏľŖĬœħƟĝńħŐĽħĚĩŉĚŏĔŇħĔŅĶĽĸŅĵĨńĺŏĴŊŗŀœħƟĶńĭėĺŅĴĶƟŀĬĴŅĔĔĺƞŅ
ĔŅĶŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚȮŐĸŃĵŊĬĵńĬœħƟĺƞŅȮPHBV ŏĴŊŗŀœħƟĶńĭėĺŅĴĶƟŀĬŏĔŇħĔŅĶĽĸŅĵĨńĺĕŉŘĬ 

 

4.1.2 ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅľĸńĚěŅĔĔŅĶŏĭĸĬħƢĕŀĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃ
ĶŃĭĭȮreactive blend 

  

  
 

ĶŌĮĪňŗȮ4.6ȮĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚȮ(a) PBS/PBAT 80/20, (b) PBS/PBAT 80/20 ECE 0.1 phr, 
(c) PBSA/PBAT 80/20 ŐĸŃȮ(d) PBSA/PBAT 80/20 ECE 0.1 phr ĪňŗľńĔŒĬœĬőĨĶŏěĬŏľĸĺȮ

ĨŅĴĸņħńĭ 
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ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĭĶŇŏĺĦįŇĺĔŅĶľńĔĝŇŘĬĚŅĬŒĬœĬőĨĶŏěĬŏľĸĺȮ
ľĸńĚěŅĔĔŅĶŏĭĸĬħƢŐĸŃĕŉŘĬĶŌĮĝŇŘĬĚŅĬħƟĺĵėĺŅĴĶƟŀĬȮőħĵŐĽħĚĳŅıĪňŗĔņĸńĚĕĵŅĵȮ0.,000 ŏĪƞŅȮŐĽħĚ
ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚĽŌĨĶĪňŗœĴƞŏĔŇħĔŅĶȮcrosslink ŏĬŊŗŀĚěŅĔĵńĚĽŅĴŅĶĩĕŉŘĬĶŌĮœħƟȮŏĴŊŗŀıŇěŅĶĦŅ
ĔŅĶŏĭĸĬħƢ PBS/PBAT 80/20 ıĭĺƞŅȮPBS/PBATȮ6.-0.ȮĴňĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅŐĭĭŀĬŋĳŅėĔĸĴ
ĕŀĚŏĲĽĶŀĚĔĶŃěŅĵŀĵŌƞŒĬŏĲĽľĸńĔȮĕĬŅħŀĬŋĳŅėĮĶŃĴŅĦȮ.,3ȮůȮ/,6 µm ŐĸŃĔŅĶŏĭĸĬħƢȮ
PBS/PBATȮ6.-0.ȮĪňŗĴňĔŅĶŏĨŇĴȮECEȮ.,/Ȯphr ıĭĺƞŅĴňŀĬŋĳŅėĔĸĴĴŅĔĕŉŘĬȮĕĬŅħŀĬŋĳŅėŏĸŖĔĸĚĞŉŗĚ
ĕĬŅħŀĬŋĳŅėĸħĸĚŏľĸŊŀĮĶŃĴŅĦȮ.,/ȮůȮ.,6 µm ĽņľĶńĭĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚ PBSA/PBAT 
80/20 ĔŖĴňĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅŏĝƞĬŏħňĵĺĔńĭĔŅĶĪňŗĴňȮPBS ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮőħĵĔŅĶŏĭĸĬħƢĪňŗŏĨŇĴȮ
ECE 0.1 phr ŏıňĵĚıŀĪňŗěŃĽŅĴŅĶĩĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟĵŊĬĵńĬěŅĔŀĬŋĳŅėĕŀĚŏĲĽĔĶŃěŅĵĪňŗŏĸŖĔ
ĸĚ 

 

  

  
  

ĶŌĮĪňŗȮ4.7ȮĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚȮ&a) PBS/PHBV 80/20, (b) PBS/PHBV 80/20ȮDB .,.0Ȯphr, 
(c) PBS/PHBV 80/20ȮECE .,/Ȯphr ŐĸŃȮ(d) PBS/PHBV 80/20 DB .,.0Ȯ)ȮECEȮ.,/Ȯphr ĪňŗľńĔŒĬ

œĬőĨĶŏěĬŏľĸĺ ĨŅĴĸņħńĭ 
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ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĭĶŇŏĺĦįŇĺĔŅĶľńĔĝŇŘĬĚŅĬŒĬœĬőĨĶŏěĬŏľĸĺȮ
ľĸńĚěŅĔĔŅĶŏĭĸĬħƢŐĸŃĕŉŘĬĶŌĮĝŇŘĬĚŅĬħƟĺĵėĺŅĴĶƟŀĬȮőħĵŐĽħĚĳŅıĪňŗĔņĸńĚĕĵŅĵȮ2,500 ŏĪƞŅȮŐĽħĚ
ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚȮPBS/PHBV 6.-0.ȮĪńŘĚĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮreactive agent ĴňĸńĔļĦŃıŊŘĬįŇĺ
ĪňŗĕĶŋĕĶŃŐĨĔĨƞŅĚĔŅĶŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬįĸěŅĔȮPHBV ĪňŗŏĨŇĴĸĚœĮŐĽħĚĩŉĚėĺŅĴŏĕƟŅĔńĬœħƟĵŅĔĕŀĚȮ
PBS ŐĸŃȮPHBV őħĵıĭĺƞŅĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮnon-reactive ěŃıĭŀĬŋĳŅėĔĸĴĕŀĚŏĲĽĶŀĚ
ĔĶŃěŅĵŀĵŌƞŒĬŏĲĽľĸńĔȮőħĵŀĬŋĳŅėĔĸĴĴňĕĬŅħĮĶŃĴŅĦȮ3Ȯ-Ȯ/. µm ľĸńĚěŅĔĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮ
reactive ĪňŗĴňĔŅĶŏĨŇĴȮDB .,.0Ȯphr, ECE 0.1 phr ŐĸŃȮDB 0.02 phr + ECE 0.1 phr ıĭĺƞŅŀĬŋĳŅė
ĔĸĴĕŀĚŏĲĽĶŀĚŏıŇŗĴĴŅĔĕŉŘĬĕĬŅħŀĬŋĳŅėŏĸŖĔĸĚȮőħĵĴňĕĬŅħŀĬŋĳŅėȮ0Ȯ-Ȯ2 µmȮŐĽħĚŒľƟŏľŖĬĩŉĚĔŅĶ
ĮĶńĭĮĶŋĚȮinterfacial adhesionȮĶŃľĺƞŅĚįŇĺĪňŗħňĕŉŘĬĕŀĚĪńŘĚŏĲĽľĸńĔŐĸŃŏĲĽĔĶŃěŅĵ 

 

  

  
 

ĶŌĮĪňŗȮ4.8 ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚȮ&a) PBSA/PHBV 6.-0., (b) PBSA/PHBV 6.-0.ȮDB .,.0Ȯ
phr, (c) PBSA/PHBV 6.-0.ȮECE .,/Ȯphr ŐĸŃȮ&d) PBSA/PHBV 6.-0.ȮDB .,.0Ȯ)ȮECE .,/Ȯphr 

ĪňŗľńĔŒĬœĬőĨĶŏěĬŏľĸĺȮĨŅĴĸņħńĭ 
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ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĭĶŇŏĺĦįŇĺĔŅĶľńĔĝŇŘĬĚŅĬŒĬœĬőĨĶŏěĬŏľĸĺȮ
ľĸńĚěŅĔĔŅĶŏĭĸĬħƢŐĸŃĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮőħĵŐĽħĚĳŅıĪňŗĔņĸńĚĕĵŅĵȮ2,500 ŏĪƞŅȮŐĽħĚĸńĔļĦŃ
ĽńĦģŅĬĺŇĪĵŅĕŀĚȮPBSA/PHBV 6.-0.ȮĪňŗœĴƞŏĨŇĴȮreactive agent ĴňȮdroplet ĪňŗĴňĕĬŅħŏĸŖĔĔĶŃěŅĵ
ŒĬȮmatrix ŐĽħĚĩŉĚėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚȮPBSA ĔńĭȮPHBV ĪňŗĴňėĺŅĴŏĕƟŅĔńĬœħƟħňĔĺƞŅȮPBS ĔńĭȮPHBV Īňŗ
ĵńĚœĴƞŏĨŇĴȮreactive agent ŏĴŊŗŀĪņĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮreactive ıĭĺƞŅŀĬŋĳŅėĔĸĴĕŀĚŏĲĽĶŀĚœĴƞœħƟ
ŏĮĸňŗĵĬŐĮĸĚȮŐĨƞĴňĔŅĶĮĶńĭĮĶŋĚȮinterfacial adhesionȮĶŃľĺƞŅĚįŇĺĪňŗħňĕŉŘĬĕŀĚĪńŘĚŏĲĽľĸńĔŐĸŃŏĲĽ
ĔĶŃěŅĵ ĽņľĶńĭŒĬĔĶĦňĕŀĚȮPBSA/PHBV 6.-0. DB 0.02 phr ıĭĺƞŅȮinterfacial adhesionȮ
ĶŃľĺƞŅĚįŇĺŐĵƞĸĚŀŅěŏĮƦĬįĸĴŅěŅĔȮmatrix ŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚěŅĔĔŅĶŏĨŇĴȮperoxide ŐĸŃȮmatrix Ĵň
ėĺŅĴĺƞŀĚœĺĔńĭȮperoxide 

 

4.1.3 ĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭ
ŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

ĔŅĶĻŉĔļŅĔŅĶĞŉĴįƞŅĬĞŉŗĚěŃĪņĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟľĸńĚěŅĔĔŅĶŏĭĸĬħƢħƟĺĵ
ŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression molding) 
őħĵėĺĭėŋĴėĺŅĴľĬŅĲƕĸƢĴŒľƟĴňėĺŅĴľĬŅȮ/..Ȯµm őħĵĮĔĨŇėƞŅĪňŗĽƞĚįĸĩŉĚĔŅĶŏıŇŗĴĕŉŘĬȮľĶŊŀĸħĸĚĕŀĚ
ĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŐĸŃœŀĬŘņįƞŅĬĲƕĸƢĴȮĴńĔěŃĔĸƞŅĺĩŉĚĽƞĺĬĕŀĚĔŅĶĸŃĸŅĵ (solubility)ȮĔńĭĽƞĺĬ
ĕŀĚĔŅĶŐıĶƞȮ(diffusion)ȮĞŉŗĚŒĬįĸĔŅĶĪħĸŀĚŏĮƦĬĔŅĶŐĽħĚĩŉĚĪńŘĚȮ2 ĽƞĺĬőħĵĺńħĮĶŇĴŅĦĔƠŅĞŀŀĔĞŇŏěĬȮ
ŐĸŃœŀĬŘņĪňŗĸŃĸŅĵŏĕƟŅŒĬŏĬŊŘŀĲƕĸƢĴȮŐıĶƞįƞŅĬĲƕĸƢĴȮĸŃĸŅĵŀŀĔœĮŀňĔİƤƧĚĕŀĚĲƕĸƢĴĬńŘĬėŊŀėƞŅȮOxygen 
transmission rate (OTR) ŐĸŃėƞŅȮWater vapor transmission rate (WVTR) 

 

4.1.3.1 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬ (Oxygen transmission rate ; 
OTR) ĕŀĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬ
ĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 
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ĶŌĮĪňŗȮ4.9 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ&OTR) ĕŀĚȮPBS/PBAT 80/20 blend ŐĸŃȮ
PBS/PHBV 80/20 blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

 

 
ĶŌĮĪňŗȮ4.10 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ&OTR) ĕŀĚȮPBSA/PBAT 80/20 blend ŐĸŃȮ
PBSA/PHBV 80/20 blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

 

315

402

367

588

253

111

181

125

49

PBS

PBS/P
BAT 80/20

PBS/P
BAT 80/20 E

CE0.1

PBAT

PBS/P
HBV 80/20

PBS/P
HBV 80/20 D

B0.02

PBS/P
HBV 80/20 E

CE0.1

PBS/P
HBV 80/20 D

B0.02 E
CE0.1

PHBV

0

100

200

300

400

500

600

O
T

R
 (

c
m

3
 /

 m
2
 d

a
y
 b

a
r)

 at
 2

3
 o
C

, 
5

0
 %

 R
H

401

452
428

588

353

239
259

269

49

PBSA

PBSA/P
BAT 80/20

PBSA/P
BAT 80/20 E

CE0.1

PBAT

PBSA/P
HBV 80/20

PBSA/P
HBV 80/20 D

B0.02

PBSA/P
HBV 80/20 E

CE0.1

PBSA/P
HBV 80/20 D

B0.02 E
CE0.1

PHBV

0

100

200

300

400

500

600

O
T

R
 (

c
m

3
 /

 m
2
 d

a
y
 b

a
r)

 at
 2

3
 o
C

, 
5

0
 %

 R
H



 40 

 ěŅĔĶŌĮĪňŗȮ4.9ȮŐĸŃĶŌĮĪňŗȮ4.10ȮŐĽħĚŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮľĶŊŀȮOTR ĕŀĚȮPBS 
ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĨŅĴĸņħńĭĪňŗŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮ
non-reactive blend ŐĸŃĶŃĭĭȮreactive blend ĞŉŗĚȮPBS ěŃĴňėƞŅȮOTR ĬƟŀĵĔĺƞŅȮPBSA ĽņľĶńĭȮ
PBAT ěŃĴňėƞŅȮOTR ĽŌĚĪňŗĽŋħȮĽƞĺĬȮPHBV ěŃĴňėƞŅȮOTR ĪňŗĨŗņĪňŗĽŋħȮŏĴŊŗŀıŇěŅĶĦŅĔŅĶŏĭĸĬħƢĕŀĚȮPBS 
ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT ıĭĺƞŅĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮnon-reactiveȮėƞŅȮ
OTR ĕŀĚȮPBS/PBAT 80/20 ĴňėƞŅĽŌĚĕŉŘĬŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭȮPBSȮŏĝƞĬŏħňĵĺĔńĬĔńĭȮPBSA/PBAT 
80/20 ėƞŅȮOTR ĴňėƞŅĽŌĚĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĬĔńĭȮPBSA ŏĬŊŗŀĚěŅĔȮPBAT ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĴňŀńĨĶŅĔŅĶĞŉĴ
įƞŅĬĪňŗĽŌĚĔĺƞŅĪńŘĚȮPBS ŐĸŃȮPBSA ŐĸŃŏĴŊŗŀıŇěŅĶĦŅȮPBS/PBAT ŐĸŃȮPBSA/PBAT ĪňŗĴňĔŅĶŏĨŇĴȮECE 
0.1ȮphrȮıĭĺƞŅėƞŅȮOTR ĴňŐĬĺőĬƟĴĸħĸĚŏĸŖĔĬƟŀĵŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮnon-reactiveȮŐĨƞĔŖĴň
ėƞŅŒĔĸƟŏėňĵĚĔńĭıŀĸŇŏĴŀĶƢŒĬŏĲĽľĸńĔȮŏĴŊŗŀıŇěŅĶĦŅĔŅĶŏĭĸĬħƢĕŀĚȮPBS ŐĸŃȮPBSA ĪňŗŏĭĸĬħƢĔńĭȮ
PHBV ĪňŗŏĮƦĬŏĲĽĶŀĚěŃıĭĺƞŅĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮnon-reactiveȮėƞŅȮOTR ĸħĸĚĬƟŀĵĔĺƞŅĲƕĸƢĴıŀĸŇŏĴŀĶƢ
ŏĲĽľĸńĔȮŐĸŃŏĴŊŗŀĴňĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮreactive agent ıĭĺƞŅȮėƞŅȮOTR ĴňŐĬĺőĬƟĴĸħĸĚĴŅĔĔĺƞŅ
ĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮnon-reactive ŐĨƞĝĬŇħĕŀĚ reactive agentȮœĴƞœħƟĽƞĚįĸĨƞŀŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚ
ŀŀĔĞŇŏěĬŀĵƞŅĚĝńħŏěĬ 

4.1.3.2 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ&Water vapor transmission rate ; 
WVTR) ĕŀĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚ
ŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

 
ĶŌĮĪňŗȮ4.11 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ(WVTR) ĕŀĚȮPBS/PBAT 80/20 blend ŐĸŃȮPBS/PHBV 

80/20 blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 
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ĶŌĮĪňŗȮ4.12ȮŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ(WVTR) ĕŀĚȮPBSA/PBAT 80/20 blend ŐĸŃȮPBSA/PHBV 

80/20 blend ĪńŘĚŒĬĶŃĭĭ non-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

 

ěŅĔĶŌĮĪňŗȮ4.11 ŐĸŃĶŌĮĪňŗȮ4.12ȮŐĽħĚŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮľĶŊŀȮWVTR ĕŀĚȮPBS ŐĸŃȮ
PBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive 
blend ŐĸŃĶŃĭĭȮreactive blend ŐĽħĚŒľƟŏľŖĬĩŉĚėƞŅȮWVTR ĕŀĚȮPBS ĪňŗĬƟŀĵĔĺƞŅȮPBSAȮĽƞĺĬȮ
PBAT ĬńŘĬĴňėƞŅȮWVTR ĪňŗĽŌĚĪňŗĽŋħȮĽņľĶńĭȮPHBV ĬńŘĬĴňėƞŅȮWVTR ĪňŗĨŗņĪňŗĽŋħȮŐĸŃŏĴŊŗŀıŇěŅĶĦŅĔŅĶŏĭĸĬħƢ
őħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĪňŗŏĭĸĬħƢĔńĭȮPBAT ĪňŗŏĮƦĬŏĲĽĶŀĚıĭĺƞŅėƞŅ WVTR ŒĬ
ĔŅĶŏĭĸĬħƢŐĭĭȮnon-reactive ėƞŅȮWVTR ĴňėƞŅĽŌĚĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔȮŏĬŊŗŀĚěŅĔȮ
PBAT ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĴňŀńĨĶŅĔŅĶĞŉĴįƞŅĬĪňŗĽŌĚĔĺƞŅĪńŘĚȮPBS ŐĸŃȮPBSA ŐĸŃŏĴŊŗŀȮPBS/PBAT ŐĸŃȮ
PBSA/PBAT ĪňŗŏĨŇĴȮECE 0.1 phr ĽƞĚįĸŒľƟėƞŅȮWVTR ĴňŐĬĺőĬƟĴĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮ
non-reactive ĞŉŗĚŒĔĸƟŏėňĵĚĔńĭėƞŅȮWVTR ĕŀĚıŀĸŇŏĴŀĶƢŒĬŏĲĽľĸńĔȮŐĸŃŏĴŊŗŀıŇěŅĶĦŅĔŅĶŏĭĸĬħƢĕŀĚȮ
PBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŏĲĽľĸńĔĔńĭȮPHBV ŏĮƦĬŏĲĽĶŀĚěŃıĭĺƞŅĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮnon-reactiveȮ
ėƞŅȮWVTR ĸħĸĚĬƟŀĵĔĺƞŅĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĲĽľĸńĔȮŐĸŃŏĴŊŗŀĴňĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮreactive agent 
ıĭĺƞŅȮėƞŅȮWVTR ĴňŐĬĺőĬƟĴĸħĸĚĴŅĔĔĺƞŅĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮnon-reactiveȮĞŉŗĚĝĬŇħĕŀĚȮreactive 
agent œĴƞœħƟĽƞĚįĸĨƞŀŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņŀĵƞŅĚĝńħŏěĬ 
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ěŅĔįĸĔŅĶĪħĸŀĚŀńĨĶŅĔŅĶĞŉĴįƞŅĬĪńŘĚĕŀĚŀŀĔĞŇŏěĬŐĸŃœŀĬŘņȮ ıĭĺƞŅĔŅĶĪňŗėƞŅȮOTR ŐĸŃȮ
WVTR ĪňŗŏıŇŗĴĕŉŘĬľĶŊŀĸħĸĚĴňœħƟľĸŅĵĮƤěěńĵĞŉŗĚĴňėĺŅĴĞńĭĞƟŀĬȮŐĨƞěŅĔįĸĔŅĶĪħĸŀĚĕƟŅĚĨƟĬıĭĺƞŅĔŅĶĪňŗ
ėƞŅȮOTR ŐĸŃȮWVTR ĪňŗŏĮĸňŗĵĬŐĮĸĚœĮŏĮƦĬįĸěŅĔĝĬŇħĕŀĚıŀĸŇŏĴŀĶƢĞŉŗĚȮPBAT ĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞĪňŗ
ĽŌĚĔĺƞŅıŀĸŇŏĴŀĶƢŏĲĽľĸńĔĽƞĚįĸŒľƟŐĬĺőĬƟĴĕŀĚĔŅĶĞŉĴįƞŅĬŏıŇŗĴĕŉŘĬȮĽƞĺĬȮPHBV ĴňĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞĪňŗ
ĨŗņĔĺƞŅıŀĸŇŏĴŀĶƢŏĲĽľĸńĔĽƞĚįĸŒľƟŐĬĺőĬƟĴĕŀĚĔŅĶĞŉĴįƞŅĬĸħĸĚ 

ľĸńĚěŅĔĪňŗĴňĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮreactiveȮěŃŏľŖĬœħƟĺƞŅŐĬĺőĬƟĴĕŀĚĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞ
ŀŀĔĞŇŏěĬŐĸŃœŀĬŘņȮ(OTR ŐĸŃȮWVTR) ĴňŐĬĺőĬƟĴĸħĸĚŏĸŖĔĬƟŀĵŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮnon-
reactive ŏĬŊŗŀĚěŅĔľĸńĚěŅĔĔŅĶŏĭĸĬħƢŒĬĶŃĭĭĪňŗĴňĔŅĶŏĨŇĴȮreactive agent ĴňĔŅĶĮĶńĭĮĶŋĚȮ
interfacial adhesionȮĶŃľĺƞŅĚįŇĺĕŀĚıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚŏĲĽĪňŗħňĕŉŘĬȮĴňėĺŅĴŏĕƟŅĔńĬœħƟħňĴŅĔĵŇŗĚĕŉŘĬȮŐĸŃ
ĔŅĶŏĨŇĴȮreactive agent ĽƞĚįĸŒľƟŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚĕŀĚĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮĽƞĚįĸŒľƟĬŘņľĬńĔőĴŏĸĔŋĸ
ĽŌĚĕŉŘĬěŅĔħńĝĬňĔŅĶœľĸĪňŗĸħĸĚȮŏĔŇħŏĮƦĬőėĶĚĽĶƟŅĚĪňŗĴňĔŅĶŏĝŊŗŀĴĕĺŅĚĪņŒľƟĽŅĴŅĶĩĮĶńĭĮĶŋĚĔŅĶĞŉĴįƞŅĬ
ĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ ŐĸŃœŀĬŘņœħƟȮ ĞŉŗĚĽŀħėĸƟŀĚĔńĭĚŅĬĺŇěńĵĕŀĚ Qirui Sun ŐĸŃėĦŃȮ[20] œħƟ
ĪņĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĶŃľĺƞŅĚ PLA ĔńĭȮPPC ŒĬĶŃĭĭĪńŘĚĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮchain 
extender ıĭĺƞŅľĸńĚěŅĔŏĨŇĴȮchain extender ĴňĔŅĶĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟȮŐĸŃ interfacial 
adhesion ĶŃľĺƞŅĚĽŀĚŏĲĽĴňĶŌĮŐĭĭȮPLAůJoncrylůPPC copolymer ŏĴŊŗŀĴňĔŅĶŏĨŇĴȮchain 
extenderȮěŃŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚŏĔŇħŏĮƦĬőėĶĚĽĶƟŅĚȮlong chain branching ŐĸŃ cross-linking 
structuresȮĽŅĴŅĶĩĝƞĺĵĕńħĕĺŅĚĔŅĶŐıĶƞįƞŅĬĕŀĚĔƠŅĞœħƟȮ 

 

4.1.4 ĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽ
ĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĭĸĬħƢħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer)ȮŐĸŃŀńħ
ĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬŒľƟŏĮƦĬĝŇŘĬĚŅĬĪħĽŀĭĔŅĶħŉĚĵŊħĨŅĴĴŅĨĶģŅĬȮASTM D638 type V ěŅĔĬńŘĬĬņ
ĝŇŘĬĚŅĬĪňŗœħƟĪħĽŀĭħƟĺĵŏėĶŊŗŀĚȮuniversal testing machine ħƟĺĵŀńĨĶŅŏĶŖĺȮ/.Ȯmm/min ŒĝƟȮload 
cell 10 kN  
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ĨŅĶŅĚĪňŗȮ4.1 ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢ
ĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

Sample 
Young's 

modulus (MPa) 
Elongation at 
break (%) 

Tensile strength 
at break (MPa) 

PBS 103 ± 5,13 012 ± 2,.. 13,6 ± /,63 

PBSA /54 ± 7,56 267 ± 55,71 00,8 ± 0,10 

PBS/PBAT 80/20 027 ± /0,61 22/ ± 6/,27 13,6 ± 2,03 

PBS/PBAT 80/20 ECE0.1 02/ ± 6,46 164 ± 27,30 12,/ ± 0,.1 

PBSA/PBAT 80/20 //0 ± 2,6/ 327 ± /7,1/ 0/,5 ± .,6/ 

PBSA/PBAT 80/20 ECE0.1 //. ± 7,21 4./ ± 33,.0 0/,8 ± .,57 

PBAT 22 ± 4,.1 /110 ± //5,33 05,1 ± 3,47 

PBS/PHBV 80/20 3.5 ± 27,06 /.,2 ± 1,07 05,4 ± 1,06 

PBS/PHBV 80/20 DB0.02 360 ± 23,// /0,2 ± 2,.. 04,0 ± 1,32 

PBS/PHBV 80/20 ECE 0.1 354 ± 26,77 //,1 ± 0,3. 07,1 ± 2,23 

PBS/PHBV 80/20 DB0.02 + ECE 
0.1 

360 ± 23,// /0,2 ± 2,.. 04,0 ± 1,32 

PBSA/PHBV 80/20 036 ± 21,24 //,4 ± .,23 /3,7 ± /,.3 

PBSA/PHBV 80/20 DB0.02 1.6 ± 01,.6 /0,6 ± /,.4 /3,7 ± /,.7 

PBSA/PHBV 80/20 ECE 0.1 014 ± 10,61 /3,. ± 1,33 /2,0 ± /,51 

PBSA/PHBV 80/20 DB0.02 + 
ECE 0.1 

1.6 ± 01,.6 /0,6 ± /,.4 /3,7 ± /,.7 

PHBV /254 ± //1,11 4,0 ± /,4. 15,1 ± .,77 

 

ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮ
PHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend ħńĚĨŅĶŅĚĪňŗȮ4.1ȮőħĵėĺŅĴ
ŐĨĔĨƞŅĚĕŀĚȮPBS ěŃĴňėƞŅȮWmsleŲqȮkmbsjsq ĴŅĔĔĺƞŅŐĸŃĴň % Elongation at break ĨŗņĔĺƞŅŏĴŊŗŀ
ŏĪňĵĭĔńĭ PBSAȮŏĴŊŗŀıŇěŅĶĦŅĔŅĶŏĭĸĬħƢĔńĭȮPBAT őħĵȮPBAT ĴňėĺŅĴĵŊħľĵŋƞĬĪňŗĽŌĚȮőħĵľĸńĚěŅĔ
ĔŅĶŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ĪńŘĚŒĬĶŃĭĭȮnon-reactive ŐĸŃȮreactive blendȮıĭĺƞŅėƞŅ WmsleŲqȮ



 44 

modulusȮĴňėƞŅĸħĸĚȮŐĸŃėƞŅȮElongation at break ĴňėƞŅĽŌĚĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔȮŐĨƞœĴƞ
ĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĶŃľĺƞŅĚĔŅĶŏĭĸĬħƢĪńŘĚŒĬĶŃĭĭĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮreactive agent ŏĴŊŗŀıŇěŅĶĦŅ
ĔŅĶŏĭĸĬħƢĔńĭȮPHBV ĞŉŗĚĴňėƞŅȮWmsleŲqȮkmbsjsqȮĪňŗĽŌĚĴŅĔŐĸŃėƞŅ Elongation at breakȮĬƟŀĵĴŅĔȮ
ĞŉŗĚľĸńĚěŅĔĔŅĶŏĭĸĬħƢĔńĭ PHBV ĪňŗŏĮƦĬŏĲĽĶŀĚ ĪńŘĚŒĬĶŃĭĭȮnon-reactive ŐĸŃȮreactive blend 
ıĭĺƞŅėƞŅ WmsleŲqȮkmbsjsqȮĴňėƞŅŏıŇŗĴĕŉŘĬŐĸŃėƞŅȮElongation at break ĴňėƞŅĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭıŀ
ĸŇŏĴŀĶƢŏĲĽľĸńĔȮĽņľĶńĭėƞŅȮTensile strength at breakȮĴňėƞŅŒĔĸƟŏėňĵĚĔńĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪńŘĚŒĬ
ĶŃĭĭĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮreactive agent 

 

4.1.5 ĔŅĶĻŉĔļŅėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬĕŀĚȮ
PBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-
reactive blend ŐĸŃĶŃĭĭȮreactive blend 

ĔŅĶĻŉĔļŅėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬĕŀĚİŅĮƕħĔńĭ
ĭĶĶěŋĳńĦĤƢĽŅĴŅĶĩĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵȮ&easy-open peel) őħĵĬņĲƕĸƢĴĪňŗœħƟľĸńĚěŅĔĔŅĶŏĭĸĬħƢ
ŐĸŃŀńħĕŉŘĬĶŌĮŏĮƦĬĲƕĸƢĴħƟĺĵėĺŅĴĶƟŀĬŒľƟĴňėĺŅĴľĬŅĕŀĚĲƕĸƢĴĪňŗȮ/..ȮµmȮľĸńĚěŅĔĬńŘĬĪņĔŅĶĞňĸħƟĺĵ
ėĺŅĴĶƟŀĬŒĬĝƞĺĚŀŋĦľĳŌĴŇĨƞŅĚȮŕȮĔńĭĩŅħȮPBS blend sheet ĪňŗĴňėĺŅĴľĬŅȮ6..ȮµmȮěŅĔĬńŘĬĪħĽŀĭ
ėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔȮ&Peel strength test) őħĵĬņĲƕĸƢĴĪňŗœħƟěŅĔĔŅĶĞňĸĴŅĪħĽŀĭħƟĺĵȮ
universal testing machine ĨŅĴĴŅĨĶģŅĬȮASTM F88 (Technique C) ĴŋĴŒĬĔŅĶĸŀĔȮ180° 
ŀńĨĶŅĔŅĶĸŀĔĝŇŘĬĚŅĬȮ200 mm/min őħĵĕĬŅħȮload cell 500 NȮĞŉŗĚŐĶĚŏĜĸňŗĵĪňŗŀĵŌƞŒĬĝƞĺĚȮ
2,23ȮůȮ/0,02ȮN/25.4 mm ŏĮƦĬŐĶĚĪňŗĽŅĴŅĶĩĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵȮ&easy-open peel)Ȯ[22] 
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ĶŌĮĪňŗȮ4.13 ĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚȮPBS/PBAT 
80/20 blend ŐĸŃȮPBS/PHBV 80/20 blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮ

reactive blend ĭĬȮPBS blend sheet 

 
 ĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚȮPBSȮŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔĪňŗŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBVȮĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃ
ĶŃĭĭȮreactive blend ħńĚĶŌĮĪňŗȮ4.13ȮőħĵŏĽƟĬĮĶŃėŊŀĝƞĺĚȮeasy-open peelȮıĭĺƞŅȮPBS ĴňĝƞĺĚ
ŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ/.5Ȯ-Ȯ//.ȮºC ĽƞĺĬȮPBAT ĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔ
ŀŀĔœħƟĚƞŅĵĪňŗĽŌĚĕŉŘĬĝƞĺĚȮ//5Ȯ-Ȯ/03ȮºCȮĽņľĶńĭȮPHBV ĞňĸœĴƞĨŇħĔńĭĩŅħŏĬŊŗŀĚěŅĔĴňŀŋĦľĳŌĴŇľĸŀĴĪňŗĽŌĚȮ
ŏĴŊŗŀıŇěŅĶĦŅȮPBS/PBAT blend ĴňĝƞĺĚ Peel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸŀĵŌƞĶŃľĺƞŅĚȮPBS ĔńĭȮ
PBAT őħĵĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ/.5Ȯ-Ȯ/0.ȮºCȮĞŉŗĚĴňĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺ
ĸŀĔŀŀĔœħƟĚƞŅĵĔĺƟŅĚĴŅĔĕŉŘĬȮĽņľĶńĭȮPBS/PHBV blend ıĭĺƞŅ ėƞŅȮPeel forceȮľĸńĚěŅĔŏĭĸĬħƢĔńĭȮ
PHBV ĪńŘĚŒĬĶŃĭĭĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮreactive agentȮĴňėƞŅĸħĸĚĬƟŀĵĔĺƞŅȮPBS ŏĸŖĔĬƟŀĵȮŐĸŃŀĵŌƞŒĬĝƞĺĚ
ŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ/.5Ȯ-Ȯ//3ȮºCȮŐĨƞŏĴŊŗŀŀŋĦľĳŌĴŇĔŅĶĞňĸĽŌĚĕŉŘĬȮ/0. ºCȮėƞŅȮ
Peel forceȮĴňėƞŅŒĔĸƟŏėňĵĚĔńĭĔŅĶĞňĸĪňŗŀŋĦľĳŌĴŇĪňŗȮ//3ȮºCȮĞŉŗĚŏĮƦĬĕƟŀěņĔńħĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
ĔńĭȮPHBV őħĵĲƕĸƢĴĕŅħŀŀĔĔƞŀĬĔŅĶĸŀĔŀŀĔěŅĔĩŅħ 
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ĶŌĮĪňŗȮ4.14ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚȮPBSA/PBAT 
80/20 blend ŐĸŃȮPBSA/PHBV 80/20 blend ĪńŘĚŒĬĶŃĭĭ non-reactive blend ŐĸŃĶŃĭĭȮ

reactive blendȮĭĬȮPBS blend sheet 

 

ĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸőħĵĴňȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔħńĚĶŌĮĪňŗȮ4.14ȮıŇěŅĶĦŅŒĬĝƞĺĚȮeasy-open peelȮıĭĺƞŅȮPBSA ĴňĝƞĺĚŀŋĦľĳŌĴŇĔŅĶ
ĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ70Ȯ-Ȯ/..ȮºC ŏĬŊŗŀĚěŅĔȮPBSA ĴňŀŋĦľĳŌĴŇĔŅĶľĸŀĴĨŗņĔĺƞŅȮPBSȮŐĸŃ
ľĸńĚěŅĔĔŅĶŏĭĸĬħƢĔńĭȮPBAT ĪńŘĚŒĬ non-reactiveȮŐĸŃȮreactive blend ıĭĺƞŅĴňėƞŅŀĵŌƞĶŃľĺƞŅĚȮ
PBSA ŐĸŃȮPBAT őħĵĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ105 - 115 ºC ĞŉŗĚĴňĝƞĺĚŀŋĦľĳŌĴŇ
ĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĔĺƟŅĚĴŅĔĕŉŘĬȮĽņľĶńĭȮPBS/PHBV blend ıĭĺƞŅȮėƞŅȮPeel force 
ľĸńĚěŅĔŏĭĸĬħƢĔńĭȮPHBV ĪńŘĚŒĬĶŃĭĭĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮreactive agent ĴňėƞŅĸħĸĚĬƟŀĵĔĺƞŅȮPBSA 
ŏĸŖĔĬƟŀĵȮŐĸŃŀĵŌƞŒĬĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ100 - 105 ºC ĞŉŗĚŐĬĺőĬƟĴĕŀĚȮ
Peel force ĔńĭŀŋĦľĳŌĴŇĕŀĚȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV Ĵň
ŐĬĺőĬƟĴŏĝƞĬŏħňĵĺĔńĬĔńĭȮPBS ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔ 

 ěŅĔĶŌĮĪňŗȮ4.15ȮŐĽħĚĩŉĚĶŌĮŐĭĭıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ
őħĵěŃŐĭƞĚŀŀĔŏĮƦĬȮ4 ĸńĔļĦŃȮħńĚĬňŘȮ&a) adhesive peel ĲƕĸƢĴıŀĸŇŏĴŀĶƢěŃĽŅĴŅĶĩĸŀĔŀŀĔěŅĔȮ
substrate œħƟĚƞŅĵőħĵœĴƞĴňĲƕĸƢĴŏľĸŊŀĨŇħŀĵŌƞĔńĭȮsubstrate &b) cohesive peel ĲƕĸƢĴĴňŐĬĺőĬƟĴĪňŗěŃ
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ĸŀĔŀŀĔœħƟŒĬĕĦŃĪħĽŀĭȮŐĨƞěŃĴňĲƕĸƢĴıŀĸŇŏĴŀĶƢĭŅĚĽƞĺĬĨŇħŀĵŌƞĪňŗ substrateȮĞŉŗĚĔŅĶĸŀĔŀŀĔĕŀĚ
ŐĭĭȮ(a) adhesive peel ŐĸŃȮ(b)Ȯcohesive peel ĩŊŀĺƞŅŏĮƦĬĔŅĶĸŀĔŀŀĔĕŀĚİŅĮƕħĭĶĶěŋĳńĦĤƢœħƟ
ĚƞŅĵȮĽƞĺĬŐĭĭȮ&c) partial tearing peel ıĭĺƞŅŐĶĚĪňŗŒĝƟŒĬĔŅĶĸŀĔěŃĴŅĔĔĺƞŅȮ0ȮŐĭĭĕƟŅĚĨƟĬĞŉŗĚĲƕĸƢĴ
ıŀĸŇŏĴŀĶƢěŃŏĶŇŗĴŏĔŇħĔŅĶĸŀĔŀŀĔŐĸŃěŃĕŅħŀŀĔěŅĔĔńĬȮŐĸŃŐĭĭȮ&d) tearing peel œĴƞŏĔŇħĔŅĶĸŀĔ
ŀŀĔĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢĕĦŃĪħĽŀĭȮŏĬŊŗŀĚěŅĔėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĮƕħįĬŉĔĪňŗĽŌĚȮĽƞĚįĸŒľƟĲƕĸƢĴĕŅħ
ŀŀĔěŅĔĔńĬȮ 

 
ĶŌĮĪňŗȮ4.15 ĶŌĮŐĭĭıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔȮa) adhesive peel, b) cohesive peel, 

c) partial tearing peel ŐĸŃ d) tearing peel 

 

ŏĴŊŗŀıŇěŅĶĦŅıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔĕŀĚİŅĔńĭĩŅħŒĬĝƞĺĚȮeasy-open peelȮľĶŊŀĝƞĺĚŏĽƟĬĽň
ŐħĚěŅĔĨŅĶŅĚĪňŗȮ4.2 ŐĸŃĨŅĶŅĚĪňŗȮ4.3 ıĭĺƞŅľĸńĚěŅĔĔŅĶĸŀĔŀŀĔĕŀĚȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔĪňŗŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬŏĲĽĶŀĚȮĴňĔŅĶĸŀĔŀŀĔŐĭĭȮadhesive peel ĞŉŗĚĲƕĸƢĴěŃ
ĽŅĴŅĶĩĸŀĔŀŀĔěŅĔĩŅħœħƟĚƞŅĵőħĵœĴƞĴňĲƕĸƢĴŏľĸŊŀĨŇħŀĵŌƞĔńĭĩŅħȮĽņľĶńĭĔŅĶŏĭĸĬħƢĪňŗȮPHBV ŏĮƦĬŏĲĽ
ĶŀĚĴňĔŅĶĸŀĔŀŀĔŐĭĭȮadhesive peelȮŐĨƞŏĴŊŗŀŀŋĦľĳŌĴŇŒĬĔŅĶĞňĸĽŌĚĕŉŘĬıĭĺƞŅĴňĔŅĶĸŀĔŀŀĔŐĭĭȮ
cohesive peel ĞŉŗĚĲƕĸƢĴĴňŐĬĺőĬƟĴĪňŗěŃĸŀĔŀŀĔœħƟŒĬĕĦŃĪħĽŀĭŐĨƞěŃıĭĝŇŘĬĕŀĚĲƕĸƢĴĭŅĚĽƞĺĬĨŇħ
ŀĵŌƞĔńĭĩŅħȮĞŉŗĚŒĬĪŅĚŀŋĨĽŅľĔĶĶĴĵŀĴĶńĭŒĬĔŅĶĸŀĔŀŀĔĽŀĚŐĭĭĕƟŅĚĨƟĬĺƞŅĽŅĴŅĶĩĸŀĔŀŀĔœħƟĚƞŅĵ 
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4.2 ĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPHBV 
ŐĸŃŏĮĸňŗĵĬĝĬŇħĕŀĚȮperoxide ěŅĔȮDB ŏĮƦĬȮDCP ŒĬĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬ 

ĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņȮĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃȮpeel strength 
test ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPHBV Īňŗ
ŀńĨĶŅĽƞĺĬȮ6.80.ȮįƞŅĬĮĢŇĔŇĶŇĵŅȮfree radical őħĵěŃŏĨŇĴȮDCP ŐĪĬȮDB ŒĬĮĶŇĴŅĦŏĪƞŅĔńĬėŊŀȮ.,.0Ȯ
phr ŐĸŃĮĢŇĔŇĶŇĵŅĶĺĴĔńĬĕŀĚĮĢŇĔŇĶŇĵŅȮfree radical ĔńĭĮĢŇĔŇĶŇĵŅȮcondensation őħĵŏĨŇĴȮDCP 
.,.0Ȯphr + ECE .,/Ȯphr ĞŉŗĚėĺŅĴŐĨĔĨƞŅĚĕŀĚȮDB ěŃĴňŀńĨĶŅŏĶŖĺŒĬĔŅĶŐĨĔĨńĺĕŀĚ peroxide ěŅĔ
ėƞŅȮt1/2ȮȮ2.5 ĬŅĪňȮĞŉŗĚĨƞŅĚĔńĭȮDCP ĴňėƞŅȮt1/2ȮȮ0.7 ĬŅĪňȮĪňŗȮ180 oCȮĪņĔŅĶŏĭĸĬħƢħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭ
ĮƕħȮ&internal mixer) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression molding) 
őħĵėĺĭėŋĴŒľƟĴňėĺŅĴľĬŅĮĶŃĴŅĦȮ/..Ȯµm 

 

4.2.1 ĻŉĔļŅįĸĕŀĚėƞŅŐĶĚĭŇħŒĬĶŃľĺƞŅĚĔŅĶįĽĴȮPBS/PHBV blend ŐĸŃȮ
PBSA/PHBV blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

  
ĶŌĮĪňŗȮ4.16 ėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBS/PHBV 80/20 blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive 
blend ŐĸŃĪňŗŏĨŇĴ DB 0.02 + ECE 0.1 phr, DCP 0.02 phr ŐĸŃȮDCP 0.02 + ECE 0.1 phr 
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ĶŌĮĪňŗȮ4.17ȮėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBSA/PHBV 80/20 blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive 

blend ŐĸŃĪňŗŏĨŇĴȮDB 0.02 + ECE 0.1 phr, DCP 0.02 phr ŐĸŃȮDCP 0.02 + ECE 0.1 phr 

 

ĔŅĶĨŇħĨŅĴėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ĪňŗŀŋĦľĳŌĴŇȮ
180 °C ėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶįĽĴȮ100ȮĶŀĭĨƞŀĬŅĪňȮŏĮƦĬŏĺĸŅȮ10ȮĬŅĪňȮĕŀĚĔŅĶŏĭĸĬħƢȮPBS ŐĸŃȮ
PBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPHBV ĪňŗŏĮƦĬŏĲĽĶŀĚŒĬŀńĨĶŅĽƞĺĬȮ80:20 ŐĨƞŏĴŊŗŀĴňĔŅĶŏĭ
ĸĬħƢįƞŅĬĮĢŇĔŇĶŇĵŅȮfree radicalȮőħĵŏĨŇĴȮDCP 0.02 phr ıĭĺƞŅȮėƞŅŐĶĚĭŇħĴňėƞŅĽŌĚĔĺƞŅĔŅĶŏĭĸĬħƢőħĵ
ŒĝƟȮDB 0.02 phr ŐĸŃŏĴŊŗŀŏĮĸňŗĵĬĔŅĶŏĨŇĴȮDB ŏĮƦĬȮDCP ĔĶŅĲėƞŅŐĶĚĭŇħĪňŗœħƟĴňĸńĔļĦŃėĸƟŅĵĔńĭĔŅĶȮ
crosslink ĕŀĚĵŅĚȮŐĸŃĔŅĶŏĭĸĬħƢįƞŅĬĔŅĶĶĺĴĔńĬĕŀĚĮĢŇĔŇĶŇĵŅȮfree radical ĔńĭĮĢŇĔŇĶŇĵŅȮ
condensation őħĵŏĨŇĴȮDCP .,.0Ȯphr + ECE .,/ȮphrȮıĭĺƞŅėƞŅŐĶĚĭŇħĴňėƞŅŒĔĸƟŏėňĵĚĔńĭĔŅĶŏĨŇĴȮ
DCP 0.02 phr ŏıňĵĚŀĵƞŅĚŏħňĵĺȮŐĸŃĸńĔļĦŃĔĶŅĲĔŖŏĔŇħĸńĔļĦŃĔŅĶȮcrosslink ėĸƟŅĵĵŅĚ
ŏĝƞĬŏħňĵĺĔńĬ 

ėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢľĸńĚěŅĔĔŅĶįĽĴıĭĺƞŅėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢ
ŏĭĸĬħƢĪňŗĴňĸńĔļĦŃĔĶŅĲėƞŅŐĶĚĭŇħĪňŗĴňĔŅĶȮcrosslink ėĸƟŅĵĵŅĚȮĞŉŗĚŏĮƦĬĔŅĶŏĨŇĴȮDCP ŒĬĮĶŇĴŅĦȮ0.02 
phr ěŃĴňėƞŅŐĶĚĭŇħĪňŗĸħĸĚĴŅĔĔĺƞŅĔŅĶŒĝƟȮDB ŒĬĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬŐĸŃĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮreactiveȮ
ĔŅĶĪňŗĔĶŅĲėƞŅŐĶĚĭŇħĴňĸńĔļĦŃĔŅĶȮcrosslink ėĸƟŅĵĵŅĚȮŐĸŃėƞŅħńĝĬňĔŅĶœľĸĸħĸĚȮŏĮƦĬįĸěŅĔĔŅĶȮ
crosslink ŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢĭŅĚĽƞĺĬĔĶŃěŅĵŀĵŌƞŒĬĽƞĺĬĪňŗœľĸœħƟȮĞŉŗĚľĸńĚěŅĔĪňŗĴňĔŅĶŏĨŇĴȮreactive 
agent ŏĮƦĬĔŅĶŏıŇŗĴĬŘņľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĽƞĚįĸŒľƟėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴň
ėĺŅĴľĬŊħĪňŗĽŌĚĕŉŘĬ 
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ĶŌĮĪňŗȮ4.18 ėƞŅħńĝĬňĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĕŀĚȮPBS/PHBV 80/20 blend ŐĸŃȮPBSA/PHBV 
80/20 blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĪňŗŏĨŇĴȮDB .,.0Ȯ)ȮECE .,/Ȯphr, DCP .,.0Ȯ

phr ŐĸŃȮDCP .,.0Ȯ)ȮECE .,/Ȯphr 

 

 
ĶŌĮĪňŗȮ4./7ȮėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBS DCP 0.02 phr, PBSA DCP 0.02 phr, PBAT DCP 

0.02 phr ŐĸŃȮPHBV DCP 0.02 phr 
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ĔŅĶŏıŇŗĴĕŉŘĬĕŀĚėƞŅŐĶĚĭŇħľĸńĚěŅĔĪňŗĴňĔŅĶŏĨŇĴȮDCP 0.02 phr ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĺƞŀĚœĺĨƞŀȮ
PBS ŐĸŃȮPBSA ĴŅĔĔĺƞŅȮPHBV ĽņľĶńĭėƞŅȮt1/2 ĕŀĚȮDCP ĪňŗŀŋĦľĳŌĴŇȮ180 °CȮĮĶŃĴŅĦȮ.,5ȮĬŅĪňȮ
[26, 27] ĞŉŗĚĴňȮt1/2ȮĬƟŀĵĔĺƞŅȮDB ĪňŗĴňėƞŅȮt1/2 ĮĶŃĴŅĦȮ0,3 ĬŅĪň ĪňŗŀŋĦľĳŌĴŇȮ180 °C [26, 27] őħĵ
ėĺŅĴŐĨĔĨƞŅĚĕŀĚȮperoxide ĽŀĚĝĬŇħĬňŘĴňȮt1/2ȮĪňŗŐĨĔĨƞŅĚĔńĬŒĬĶŃľĺƞŅĚĔŅĶŏĭĸĬħƢȮŐĨƞŒĬĪŅĚĔĸńĭĔńĬ
ĮĶŇĴŅĦȮperoxide ŒĬȮDB ĴňĽƞĺĬĮĶŃĔŀĭȮ40% ĞŉŗĚĬƟŀĵĔĺƞŅȮDCP ĽƞĚįĸŒľƟȮDCP ĺƞŀĚœĺŒĬĔŅĶ
ŏĔŇħĮĢŇĔŇĶŇĵŅĴŅĔĔĺƞŅȮDB ěŅĔĮĶŇĴŅĦȮperoxide ĪňŗĴŅĔĔĺƞŅŐĸŃŏĔŇħĸńĔļĦŃĔĶŅĲ crosslink ŒĬ
ĶŃľĺƞŅĚĔŅĶŏĭĸĬħƢ 

 

4.2.2 ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅľĸńĚěŅĔĔŅĶŏĭĸĬħƢĕŀĚȮPBS/PHBV blend ŐĸŃȮ
PBSA/PHBV blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 
 

  

  
ĶŌĮĪňŗȮ4.20 ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚȮ&a) PBS/PHBV 6.-0., (b) PBS/PHBV 6.-0.ȮDCP .,.0Ȯ

phr, (c) PBS/PHBV 6.-0.ȮECE .,/Ȯphr ŐĸŃȮ&d) PBS/PHBV 6.-0.ȮDCP .,.0Ȯ)ȮECE .,/Ȯphr 
ĪňŗľńĔŒĬœĬőĨĶŏěĬŏľĸĺȮĨŅĴĸņħńĭ 



 54 

  

  
ĶŌĮĪňŗȮ4.21 ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚȮ&a) PBSA/PHBV 80/20, (b) PBSA/PHBV 80/20 DCP 0.02 
phr, (c) PBSA/PHBV 80/20 ECE 0.1 phr ŐĸŃȮ&d) PBSA/PHBV 80/20 DCP 0.02 + ECE 0.1 

phr ĪňŗľńĔŒĬœĬőĨĶŏěĬŏľĸĺȮĨŅĴĸņħńĭ 

 
ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĭĶŇŏĺĦįŇĺĔŅĶľńĔĝŇŘĬĚŅĬŒĬœĬőĨĶŏěĬŏľĸĺȮ

ľĸńĚěŅĔĔŅĶŏĭĸĬħƢȮŐĸŃĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮőħĵŐĽħĚĳŅıĪňŗĔņĸńĚĕĵŅĵȮ2,500 ŏĪƞŅȮŐĽħĚĸńĔļĦŃ
ĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔőħĵĴňȮPHBV ŏĮƦĬ
ŏĲĽĶŀĚ őħĵıĭĺƞŅľĸńĚěŅĔĔŅĶŏĭĸĬħƢŒĬĶŃĭĭȮreactive ĪňŗĴňĔŅĶŏĨŇĴȮDCP .,.0Ȯphr ŐĸŃȮDCP 
0.02 phr + ECE 0.1 phr ŀĬŋĳŅėĔĸĴŏıŇŗĴĴŅĔĕŉŘĬŐĸŃĴňĕĬŅħŀĬŋĳŅėŏĸŖĔĸĚȮŐĽħĚŒľƟŏľŖĬĩŉĚĔŅĶ
ĮĶńĭĮĶŋĚȮinterfacial adhesionȮĶŃľĺƞŅĚįŇĺĪňŗħňĕŉŘĬĕŀĚĪńŘĚŏĲĽľĸńĔŐĸŃŏĲĽĔĶŃěŅĵŏĝƞĬŏħňĵĺĔńĬĔńĭ
ĔŅĶŒĝƟȮDB ŏĮƦĬȮperoxide 
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4.2.3 ĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚȮPBS/PHBV blend ŐĸŃȮPBSA/PHBV blend ĪńŘĚ
ŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

ĔŅĶĻŉĔļŅĔŅĶĞŉĴįƞŅĬľĸńĚěŅĔĔŅĶŏĮĸňŗĵĬĝĬŇħĕŀĚȮperoxide ěŅĔȮDB ŏĮƦĬȮDCP ŒĬĮĶŇĴŅĦ
ĪňŗŏĪƞŅĔńĬȮĞŉŗĚěŃĪņĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗœħƟľĸńĚěŅĔĔŅĶŏĭĸĬħƢħƟĺĵŏėĶŊŗŀĚŏĭĸĬħƢŐĭĭĮƕħȮ
&internal mixer) ħƟĺĵĔŅĶŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&compression molding) őħĵėĺĭėŋĴėĺŅĴľĬŅ
ĲƕĸƢĴŒľƟĴňėĺŅĴľĬŅȮ/..ȮµmȮőħĵĻŉĔļŅŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ&Oxygen transmission 
rate ; OTR) ŐĸŃŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ&Water vapor transmission rate ; WVTR) 

 
ĶŌĮĪňŗȮ4.22 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ&OTR) ĕŀĚȮPBS/PHBV 6.-0.Ȯblend ŐĸŃȮ

PBSA/PHBV 6.-0.ȮblendȮĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĪňŗŏĨŇĴȮDB .,.0Ȯ)ȮECE .,/Ȯ
phr, DCP .,.0Ȯphr ŐĸŃȮDCP .,.0Ȯ)ȮECE .,/Ȯphr 
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ĶŌĮĪňŗȮ4.23ȮŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ&WVTR) ĕŀĚȮPBS/PHBV 6.-0.Ȯblend ŐĸŃȮPBSA/PHBV 
6.-0.Ȯblend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĪňŗŏĨŇĴȮDB .,.0Ȯ)ȮECE .,/Ȯphr, DCP .,.0Ȯ

phr ŐĸŃȮDCP .,.0Ȯ)ȮECE .,/Ȯphr 

 

ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮľĶŊŀȮOTRȮŐĸŃŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮľĶŊŀȮWVTR 
ĕŀĚĪńŘĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPHBV ĪňŗŏĮƦĬŏĲĽĶŀĚȮľĸńĚěŅĔĔŅĶŏĭĸĬħƢ
őħĵŏĮĸňŗĵĬěŅĔȮDB ŏĮƦĬȮDCP ıĭĺƞŅȮĪńŘĚėƞŅȮOTR ŐĸŃ WVTR ĴňėƞŅĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮ
non-reactive ŏĬŊŗŀĚěŅĔľĸńĚěŅĔĔŅĶŏĭĸĬħƢŒĬĶŃĭĭĪňŗĴňĔŅĶŏĨŇĴȮreactive agent ĴňĔŅĶĮĶńĭĮĶŋĚȮ
interfacial adhesion ĶŃľĺƞŅĚįŇĺĕŀĚıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚŏĲĽĪňŗħňĕŉŘĬȮĴňėĺŅĴŏĕƟŅĔńĬœħƟħňĴŅĔĵŇŗĚĕŉŘĬȮŏĔŇħ
ŏĮƦĬőėĶĚĽĶƟŅĚĪňŗĴňĔŅĶŏĝŊŗŀĴĕĺŅĚĕŀĚĽŅĵőĞƞıŀĸŇŏĴŀĶƢĪņŒľƟĽŅĴŅĶĩĮĶńĭĮĶŋĚĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞ
ŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņœħƟȮŐĨƞėƞŅĪňŗœħƟĴňėƞŅŒĔĸƟŏėňĵĚĔńĭĔŅĶŒĝƟ DB ŏĮƦĬȮperoxide ħńĚĬńŘĬĔŅĶŏĮĸňŗĵĬĝĬŇħ
ĕŀĚȮperoxide œĴƞœħƟĽƞĚįĸĨƞŀŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 

 

4.2.4 ĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPBS/PHBV blend ŐĸŃȮPBSA/PHBV blend ĪńŘĚŒĬ
ĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blend 

ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĮĸňŗĵĬĝĬŇħĕŀĚȮperoxide ěŅĔȮDB ŏĮƦĬȮDCP ŒĬ
ĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬȮŏĭĸĬħƢħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħȮ&internal mixer) ŐĸŃŀńħĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬŒľƟŏĮƦĬ
ĝŇŘĬĚŅĬĪħĽŀĭĔŅĶħŉĚĵŊħĨŅĴĴŅĨĶģŅĬȮASTM D416Ȯtype V ěŅĔĬńŘĬĬņĝŇŘĬĚŅĬĪňŗœħƟĪħĽŀĭħƟĺĵ
ŏėĶŊŗŀĚȮuniversal testing machine ħƟĺĵŀńĨĶŅŏĶŖĺȮ/.Ȯmm/min ŒĝƟȮload cell /.ȮkN 
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ĨŅĶŅĚĪňŗȮ4.4 ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚ PBS/PHBV 80/20 blend ŐĸŃȮPBSA/PHBV 6.-0.Ȯblend ĪńŘĚŒĬ
ĶŃĭĭȮnon-reactive blend ŐĸŃĪňŗŏĨŇĴȮDB 0.02 + ECE 0.1 phr, DCP 0.02 phr ŐĸŃȮDCP 0.02 
+ ECE 0.1 phr 

Sample 
Young's 

modulus (MPa) 
Elongation at 
break (%) 

Tensile strength 
at break (MPa) 

PBS 103 ± 5,13 012 ± 2,.. 13,6 ± /,63 

PBS/PHBV 80/20 3.5 ± 27,06 /.,2 ± 1,07 05,4 ± 1,06 

PBS/PHBV 80/20 DCP0.02 441 ± 14,21 /.,2 ± 0,24 07,2 ± 2,.5 

PBS/PHBV 80/20 DCP0.02 + ECE 
0.1 

462 ± /1,.0 //,1 ± /,54 12,2 ± /,7. 

PBSA /54 ± 7,56 267 ± 55,71 00,8 ± 0,10 

PBSA/PHBV 80/20 036 ± 21,24 //,4 ± .,23 /3,7 ± /,.3 

PBSA/PHBV 80/20 DCP0.02 033 ± 1/,61 /4,7 ± 0,41 /4,6 ± /,5. 

PBSA/PHBV 80/20 DCP0.02 + 
ECE 0.1 

045 ± 33,2/ 0/,3 ± /,4/ /5,7 ± /,24 

PHBV /254 ± //1,11 4,0 ± /,4. 15,1 ± .,77 

 

 ĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĭĸĬħƢőħĵĴňĔŅĶŏĮĸňŗĵĬĝĬŇħȮperoxide ěŅĔȮDB ŏĮƦĬȮDCP ĞŉŗĚ
ŐĬĺőĬƟĴĕŀĚĽĴĭńĨŇŏĝŇĚĔĸŏĮƦĬŏĝƞĬŏħňĵĺĔńĬĔńĭĔŅĶŒĝƟȮDB ŏĮƦĬȮreactive agent įƞŅĬĮĢŇĔŇĶŇĵŅȮfree 
radical őħĵľĸńĚěŅĔĔŅĶŏĨŇĴȮDCP 0.02 phr ŐĸŃȮDCP 0.02 + ECE 0.1 phr ĽƞĚįĸŒľƟėƞŅȮWmsleŲqȮ
modulus ĴňėƞŅŏıŇŗĴĕŉŘĬȮŐĸŃėƞŅȮElongation at break ĴňėƞŅĸħĸĚ ŏĴŊŗŀŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔ
ĽņľĶńĭȮTensile strength at break ľĸńĚěŅĔĔŅĶŏĭĸĬħƢĴňėƞŅŒĔĸƟŏėňĵĚĔńĬ 
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4.2.5 ĔŅĶĻŉĔļŅėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬĕŀĚȮ
PBS/PHBV blend ŐĸŃȮPBSA/PHBV blend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮ
reactive blend 

ĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĮƕħįĬŉĔĕŀĚİŅĮƕħĔńĭĭĶĶěŋĳńĦĤƢĽŅĴŅĶĩĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵȮ&easy-
open peel) őħĵĬņĲƕĸƢĴĪňŗœħƟľĸńĚěŅĔĔŅĶŏĭĸĬħƢŐĸŃŀńħĕŉŘĬĶŌĮŏĮƦĬĲƕĸƢĴħƟĺĵėĺŅĴĶƟŀĬŒľƟĴňėĺŅĴľĬŅ
ĕŀĚĲƕĸƢĴĪňŗȮ100 µm ľĸńĚěŅĔĬńŘĬĪņĔŅĶĞňĸħƟĺĵėĺŅĴĶƟŀĬŒĬĝƞĺĚŀŋĦľĳŌĴŇĨƞŅĚȮŕȮĔńĭĩŅħȮPBS blend 
sheet ĪňŗĴňėĺŅĴľĬŅȮ800 µm ěŅĔĬńŘĬĪħĽŀĭėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔȮ&Peel strength test) őħĵ
ĬņĲƕĸƢĴĪňŗœħƟěŅĔĔŅĶĞňĸĴŅĪħĽŀĭħƟĺĵȮuniversal testing machine ĨŅĴĴŅĨĶģŅĬȮASTM F88 
(Technique C) ĴŋĴŒĬĔŅĶĸŀĔȮ180° ŀńĨĶŅĔŅĶĸŀĔĝŇŘĬĚŅĬȮ200 mm/min őħĵĕĬŅħȮload cell 
500 N ĞŉŗĚŐĶĚŏĜĸňŗĵĪňŗŀĵŌƞŒĬĝƞĺĚȮ4.45 ů 12.24 N/25.4 mm ŏĮƦĬŐĶĚĪňŗĽŅĴŅĶĩĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵȮ
&easy-open peel) 

 
ĶŌĮĪňŗȮ4.24 ĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚ PBS/PHBV 
6.-0.Ȯblend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĪňŗŏĨŇĴȮDB .,.0Ȯ)ȮECE .,/Ȯphr, DCP .,.0Ȯ

phr ŐĸŃȮDCP .,.0Ȯ)ȮECE .,/Ȯphr ĭĬȮPBS blend sheet 
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ĶŌĮĪňŗȮ4.25 ĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚ PBSA/PHBV 
6.-0.Ȯblend ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĪňŗŏĨŇĴȮDB .,.0Ȯ)ȮECE .,/Ȯphr, DCP .,.0Ȯ

phr ŐĸŃȮDCP .,.0Ȯ)ȮECE .,/Ȯphr ĭĬȮPBS blend sheet 

 

ĔĶŅĲŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚȮPBS ŐĸŃȮ
PBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPHBVȮĪňŗŏĮƦĬŏĲĽĶŀĚőħĵĴňĔŅĶŏĮĸňŗĵĬĝĬŇħĕŀĚ peroxide 
ěŅĔȮDB ŏĮƦĬȮDCP ĞŉŗĚěŃĽńĚŏĔĨœħƟĺƞŅĔŅĶŒĝƟȮDCP ŏĮƦĬȮreactive agent ěŃĽƞĚįĸŒľƟėƞŅȮPeel force 
ĔńĭŀŋĦľĳŌĴŇŏĸŊŗŀĬœĮŒĬĪŅĚĪňŗŀŋĦľĳŌĴŇĽŌĚĕŉŘĬȮŏĬŊŗŀĚěŅĔĔŅĶŒĝƟȮDCP ĽƞĚįĸŒľƟĽŅĵőĞƞŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚȮ
ŒĬĕĦŃĔŅĶŏĭĸĬħƢŐĸŃĔĶŅĲėƞŅŐĶĚĭŇħĵńĚĴňĸńĔļĦŃĔŅĶȮcrosslink ėĸƟŅĵĵŅĚȮĔŅĶľĸŀĴŏıŊŗŀŒľƟĲƕĸƢĴ
ĨŇħĔńĭĩŅħěŃŏĔŇħœħƟĵŅĔĕŉŘĬȮĞŉŗĚĴňŀŋĦľĳŌĴŇĔŅĶĞňĸĪňŗŀĵŌƞŒĬĝƞĺĚȮeasy-open peel ĪňŗȮ//.Ȯ-Ȯ/0.ȮºC 
ĽņľĶńĭȮPBS ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮĽƞĺĬȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĴňŀŋĦľĳŌĴŇĔŅĶĞňĸĪňŗŀĵŌƞŒĬĝƞĺĚȮ
easy-open peel ĪňŗȮ/.3Ȯ-Ȯ//.ȮºC 

ŏĴŊŗŀıŇěŅĶĦŅıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔĕŀĚİŅĔńĭĩŅħŒĬĝƞĺĚȮeasy-open peel ŒĬĨŅĶŅĚĪňŗȮ4.5
ŐĸŃĨŅĶŅĚĪňŗȮ4.6ȮıĭĺƞŅĴňĔŅĶĸŀĔŀŀĔŐĭĭȮadhesive peel ŐĨƞŏĴŊŗŀŀŋĦľĳŌĴŇŒĬĔŅĶĞňĸĽŌĚĕŉŘĬěŃĴňĔŅĶ
ĸŀĔŀŀĔŐĭĭȮcohesive peel ĞŉŗĚĽŅĴŅĶĩĸŀĔŀŀĔœħƟĚƞŅĵ  
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2,1ȮĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢŐĭĭĨƞŀŏĬŊŗŀĚħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ &Twin-screw extruder) 
ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

ěŅĔĔŅĶĪħĸŀĚĔƞŀĬľĬƟŅĬňŘŏĮƦĬĔŅĶĪħĸŀĚŒĬĶŃħńĭľƟŀĚĪħĸŀĚȮŏıŊŗŀŏĮƦĬĔŅĶĻŉĔļŅŒĬĶŃħńĭĔŉŗĚ
ŀŋĨĽŅľĔĶĶĴěŉĚĪņĔŅĶĻŉĔļŅŒĬĽńħĽƞĺĬŏħňĵĺĔńĬĔńĭĶŃħńĭȮlab scaleȮőħĵĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
őħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT ĪňŗŏĮƦĬŏĲĽĶŀĚŒĬĶŃĭĭȮreactive 
blend ĞŉŗĚŏĨŇĴȮECE 0.1 phr ŐĸŃĽņľĶńĭĔŅĶŏĭĸĬħƢĔńĭȮPHBV ĪňŗŏĮƦĬŏĲĽĶŀĚŒĬĶŃĭĭȮreactive 
blendȮĞŉŗĚěŃŏĨŇĴȮperoxide ĨƞŅĚĝĬŇħŒĬĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬħńĚĬňŘȮDB 0.02 + ECE 0.1 phr ŐĸŃȮDCP 
0.02 + ECE 0.1 phrȮĞŉŗĚĪņĔŅĶŏĭĸĬħƢŒĬĽńħĽƞĺĬŏĲĽľĸńĔĨƞŀŏĲĽĶŀĚȮ6.:0.ȮĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚŀńħ
ĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&cast film 
extruder)ȮőħĵėĺĭėŋĴėĺŅĴľĬŅĕŀĚĲƕĸƢĴıŀĸŇŏĴŀĶƢŒľƟœħƟȮ/..Ȯµm 

 

   

   
ĶŌĮĪňŗȮ4.26 ĸńĔļĦŃĪŅĚĔŅĵĳŅıĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĲƕĸƢĴľĸńĚěŅĔĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴ
ıĸŅĽĨŇĔȮ&cast film extruder) (a) PBS/PBAT 80/20 ECE0.1, (b) PBS/PHBV 80/20 

DB0.02+ECE0.1, (c) PBS/PHBV 80/20 DCP0.02+ECE0.1 (d) PBSA/PBAT 80/20 ECE0.1, (e) 
PBSA/PHBV 80/20 DB0.02+ECE0.1 ŐĸŃȮ(f) PBSA/PHBV 80/20 DCP0.02+ECE0.1 
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ěŅĔĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&twin-screw extruder) ŐĸŃĪņĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵ
ŏėĶŊŗŀĚ cast film extruderȮőħĵĪņĔŅĶėĺĭėŋĴėĺŅĴľĬŅĪňŗȮ/..Ȯµm ĞŉŗĚĽŅĴŅĶĩĕŉŘĬĶŌĮĲƕĸƢĴŒĬĽŌĨĶ
ĨƞŅĚȮŕȮœħƟħňȮŒĬȮĶŌĮĪňŗȮ4.26Ȯ(a, b, d ŐĸŃ e) ĽņľĶńĭĔŅĶŏĭĸĬħƢĔńĭȮPHBV ŏĮƦĬŏĲĽĶŀĚŐĸŃĴňĔŅĶŏĨŇĴȮ
DCP 0.02 + ECE 0.1 phr ĕŀĚĔŅĶŏĭĸĬħƢĪńŘĚȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮĞŉŗĚěŃŏĔŇħĔŅĶ
ŏĝŊŗŀĴĕĺŅĚĪňŗĴŅĔĔĺƞŅĔŅĶŒĝƟȮDBȮŒĬĔŅĶŏĭĸĬħƢŒĬĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬȮőħĵľĸńĚěŅĔĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵȮ
cast film extruderȮœĴƞĽŅĴŅĶĩėĺĭėŋĴėĺŅĴľĬŅĲƕĸƢĴŒľƟĴňėĺŅĴľĬŅȮ/..ȮµmȮœħƟȮőħĵŏĴŊŗŀĮĶńĭĔŅĶ
ĕŉŘĬĶŌĮŒľƟĲƕĸƢĴĭŅĚĸĚȮĲƕĸƢĴěŃĕŅħŀŀĔěŅĔĔńĬȮŐĸŃœĴƞĽĴŗņŏĽĴŀȮĞŉŗĚěņŏĮƦĬĨƟŀĚĮĶńĭĔŅĶĕŉŘĬĶŌĮŒľƟĴňėĺŅĴ
ľĬŅĴŅĔĕŉŘĬŏıŊŗŀŒľƟœħƟĲƕĸƢĴœĴƞĕŅħŀŀĔěŅĔĔńĬȮőħĵȮPBS/PHBV DCP 0.02 + ECE 0.1 phrȮĴňėĺŅĴ
ľĬŅȮ/76Ȯ±Ȯ3,1/ȮµmȮŐĸŃ PBSA/PHBV DCP 0.02 + ECE 0.1 phrȮĴňėĺŅĴľĬŅȮ/50Ȯ±Ȯ2,43Ȯµm 

 

4.3.1 ĻŉĔļŅĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend ħƟĺĵŏėĶŊŗŀĚŀńħ
ĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film 
extruder) 

 
ĶŌĮĪňŗȮ4.27 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ&OTR) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA 
ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend ĪňŗįƞŅĬĔŅĶĕŉŘĬ

ĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 
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ĶŌĮĪňŗȮ4.28 ŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ&WVTR) ĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend ĪňŗįƞŅĬĔŅĶĕŉŘĬĶŌĮ

ĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

 
 ěŅĔįĸĔŅĶĪħĽŀĭĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬŐĸŃœŀĬŘņȮĕŀĚĔŅĶŏĭĸĬħƢőħĵĪňŗȮPBS ŐĸŃȮ
PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬŏĲĽĶŀĚȮőħĵĴňĔŅĶŏĨŇĴȮECE 0.1 phrȮıĭĺƞŅȮėƞŅȮ
OTR ŐĸŃėƞŅȮWVTRȮĴňėƞŅŒĔĸƟŏėňĵĚĔńĭĲƕĸƢĴĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏıňĵĚŀĵƞŅĚŏħňĵĺȮĽņľĶńĭĔŅĶŏĭĸĬħƢ
ĔńĭȮPHBV ŏĮƦĬŏĲĽĶŀĚȮĪńŘĚĔŅĶĪňŗŏĨŇĴȮDB 0.02 + ECE 0.1 phr ŐĸŃȮDCP 0.02+ ECE 0.1 phr ĴňėƞŅȮ
OTR ŐĸŃėƞŅȮWVTR ĸħĸĚĴŅĔĔĺƞŅĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĲĽľĸńĔȮŐĨƞĔŅĶŏĮĸňŗĵĬĝĬŇħȮperoxide ěŅĔȮDB 
ŏĮƦĬȮDCP œĴƞĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚėƞŅȮOTR ŐĸŃȮWVTR  
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ĶŌĮĪňŗȮ4.29 ėƞŅȮOTR ŐĸŃȮWVTR ĪňŗœħƟěŅĔĔŅĶĪħĸŀĚȮőħĵıĸŖŀĨĨŅĴĔŅĶěņŐĬĔĮĶŃŏĳĪĕŀĚĔŅĶĨƟŅĬ

ĔŅĶĞŉĴįƞŅĬȮ(Barrier classification) [15] 

 

ěŅĔįĸĔŅĶĪħĸŀĚŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ ŐĸŃœŀĬŘņȮ ĪńŘĚŒĬĶŃħńĭȮlab scale 
ŐĸŃŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴȮıĸŖŀĨĸĚŒĬĔĶŅĲȮOTR ŐĸŃȮWVTR ħńĚŐĽħĚŒĬĶŌĮĪňŗȮ4.29ȮıĭĺƞŅŀńĨĶŅĔŅĶ
ĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ ŐĸŃœŀĬŘņŏĔŅŃĔĸŋƞĴĔńĬĨŅĴĔŅĶŏĭĸĬħƢĔńĭŏĲĽĶŀĚŐĨƞĸŃĝĬŇħȮ őħĵĔŅĶŏĭ
ĸĬħƢĔńĭȮPBAT (ěŋħĽňŐħĚ) ŐĬĺőĬƟĴĕŀĚėƞŅȮOTR ŐĸŃȮWVTR ŏıŇŗĴĽŌĚĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽ
ľĸńĔȮŒĬĽƞĺĬĕŀĚĔŅĶŏĭĸĬħƢĔńĭȮPHBV (ěŋħĽňĲƚŅ)ȮěŃĴňĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞĪňŗĨŗņĔĺƞŅıŀĸŇŏĴŀĶƢŏĲĽľĸńĔ
ĽƞĚįĸŒľƟŐĬĺőĬƟĴĕŀĚĔŅĶĞŉĴįƞŅĬĸħĸĚ ĞŉŗĚĕŉŘĬŀĵŌƞĔńĭĝĬŇħĕŀĚıŀĸŇŏĴŀĶƢĪňŗĬņĴŅŏĭĸĬħƢȮőħĵĔŅĶŏĭĸĬħƢ
ŒĬĶŃĭĭȮreactive ŐĬĺőĬƟĴĕŀĚĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬŐĸŃœŀĬŘņȮ &OTR ŐĸŃȮWVTR) Ĵň
ŐĬĺőĬƟĴĸħĸĚŏĸŖĔĬƟŀĵŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮ non-reactive ŏĬŊŗŀĚěŅĔĴňĔŅĶĮĶńĭĮĶŋĚȮ
interfacial adhesion ĶŃľĺƞŅĚįŇĺĕŀĚıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚŏĲĽĪňŗħňĕŉŘĬȮĴňėĺŅĴŏĕƟŅĔńĬœħƟħňĴŅĔĵŇŗĚĕŉŘĬȮŏĔŇħ
ĔŅĶŏĝŊŗŀĴĕĺŅĚĕŀĚĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮŏĔŇħŏĮƦĬőėĶĚĽĶƟŅĚĪňŗĴňĔŅĶŏĝŊŗŀĴĕĺŅĚĪņŒľƟĽŅĴŅĶĩĮĶńĭĮĶŋĚĔŅĶĞŉĴ
įƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮŐĸŃœŀĬŘņœħƟ 
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4.3.2 ĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭ
ľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend ħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ
&Twin-screw extruder) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĭĸĬħƢȮĽņľĶńĭĲƕĸƢĴĪňŗĕŉŘĬĶŌĮħƟĺĵŏėĶŊŗŀĚȮcast film 
extruderȮĨŅĴĴŅĨĶģŅĬȮASTM D-882ȮĪħĽŀĭħƟĺĵŏėĶŊŗŀĚȮuniversal testing machine ėĺŅĴŏĶŖĺ
ŒĬĔŅĶħŉĚĝŇŘĬĚŅĬȮ12.5 mm/min őħĵĕĬŅħȮload cell 500 N 
 

ĨŅĶŅĚĪňŗȮ4.7ȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢ
ĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend ĪňŗįƞŅĬĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴ
ıĸŅĽĨŇĔȮ&Cast film extruder) 

Sample 
Young's 

modulus (MPa) 
Elongation at 
break (%) 

Tensile strength 
at break (MPa) 

Cast PBS 251 ± 1.,17 00,3 ± 0,.4 04,1 ± 0,5/ 

Cast PBSA 1.7 ± 27,/0 2.,4 ± /,54 /4,/ ± /,23 

Cast PBS/PBAT 80/20 ECE 0.1 169 ± 1/,26 45,7 ± 01,6/ 01,6 ± /,7. 

Cast PBSA/PBAT 80/20 ECE 0.1 031 ± /6,03 //4 ± 11,.3 /7,4 ± .,24 

Cast PBAT 50 ± .,37 306 ± 3.,24 /6,4 ± 1,0/ 

Cast PBS/PHBV 80/20 DB0.02 + 
ECE 0.1 

35. ± 23,.1 /4,5 ± 0,75 /7,5 ± 0,/6 

Cast PBS/PHBV 80/20 DCP0.02 + 
ECE 0.1 

325 ± 10,76 /3,4 ± 0,62 /7,7 ± /,65 

Cast PBSA/PHBV 80/20 DB0.02 + 
ECE 0.1 

2/1 ± 07,/3 /7,5 ± /,5. /0,6 ± /,17 

Cast PBSA/PHBV 80/20 DCP0.02 + 
ECE 0.1 

202 ± /.,27 /7,8 ± 0,.0 /3,1 ± .,76 
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 ŏĴŊŗŀıŇěŅĶĦŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĲƕĸƢĴĪňŗœħƟľĸńĚěŅĔĔŅĶȮcast film extrusionȮĕŀĚĪńŘĚȮPBS ŐĸŃȮ
PBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮŏĴŊŗŀıŇěŅĶĦŅĔŅĶŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬŏĲĽĶŀĚȮĪňŗĴňĔŅĶŏĨŇĴȮECE 0.1 
phrȮıĭĺƞŅėƞŅȮWmsleŲqȮkmbsjsqȮĴňėƞŅĸħĸĚȮŐĸŃėƞŅȮElongation at breakȮŏıŇŗĴĕŉŘĬȮŏĴŊŗŀ
ŏĮĶňĵĭŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔȮŏĴŊŗŀıŇěŅĶĦŅĔŅĶŏĭĸĬħƢĔńĭȮPHBV ĪňŗŏĮƦĬŏĲĽĶŀĚȮĪńŘĚĪňŗĴňĔŅĶŏĨŇĴȮ
DB 0.02 + ECE 0.1 phr ŐĸŃȮDCP 0.02 + ECE 0.1 phr ıĭĺƞŅėƞŅȮWmsleŲqȮkmbsjsqȮĴňėƞŅ
ŏıŇŗĴĕŉŘĬȮŐĸŃėƞŅȮElongation at break ĴňėƞŅĸħĸĚȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔȮŐĸŃĔŅĶ
ŏĮĸňŗĵĬĝĬŇħĕŀĚȮperoxide ěŅĔȮDB ĴŅŏĮƦĬȮDCP ĬńŘĬœĴƞĴňįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĴĭńĨŇŏĝŇĚĔĸ 

 

4.3.3 ĔŅĶĻŉĔļŅėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬĕŀĚ
ıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮ
PHBV ŒĬĶŃĭĭȮreactive blend ħƟĺĵŏėĶŊŗŀĚŀńħĶňħĽĔĶŌėŌƞȮ&Twin-screw extruder) ŐĸŃĕŉŘĬĶŌĮ
ĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) 

 
ĶŌĮĪňŗȮ4.30ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
őħĵĴňȮPBS ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend Īňŗ
įƞŅĬĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder)ȮĭĬȮPBS blend sheet 
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ĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵ
ĴňȮPBS ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮĪňŗįƞŅĬĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮŏĴŊŗŀŏĭĸĬħƢĔńĭŏĲĽ
ĶŀĚȮPBAT ŐĸŃĴňĔŅĶŏĨŇĴȮECE 0.1 phr ıĭĺƞŅȮPBS/PBAT ECE 0.1 ĴňĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔ
ŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ105 - 115 ºC ĞŉŗĚŀĵŌƞĶŃľĺƞŅĚėƞŅ Peel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚȮPBS 
ŐĸŃȮPBAT ŀňĔĪńŘĚĵńĚĴňŀŋĦľĳŌĴŇĔŅĶĞňĸĪňŗŀĵŌƞŒĬĝƞĺĚȮeasy-open peelȮĔĺƟŅĚĴŅĔĕŉŘĬȮŏĴŊŗŀıŇěŅĶĦŅ
ĔŅĶŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPHBV ĪňŗĴňĔŅĶŏĨŇĴȮDB 0.02 + ECE 0.1 phr ıĭĺƞŅėƞŅȮPeel force ĴňėƞŅĸħĸĚ
ĬƟŀĵĔĺƞŅĲƕĸƢĴȮPBS ŏĸŖĔĬƟŀĵȮŐĸŃŀĵŌƞŒĬĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĪňŗĝƞĺĚȮ/.3Ȯ-Ȯ//3ȮºC 
ŐĨƞŏĴŊŗŀŏĮĸňŗĵĬĝĬŇħȮperoxide ěŅĔȮDB ŏĮƦĬȮDCP őħĵĔŅĶŏĭĸĬħƢȮPBS/PHBVȮDCP 0.02 + ECE 0.1 
phr ĬńŘĬıĭĺƞŅȮėƞŅȮPeel forceȮŐĸŃŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸȮŒĬĝƞĺĚȮeasy-open peelȮĴňĔŅĶŏĸŊŗŀĬœĮ
ŒĬĪŅĚĪňŗŀŋĦľĳŌĴŇĔŅĶĞňĸĪňŗĽŌĚĕŉŘĬȮŏĬŊŗŀĚěŅĔĲƕĸƢĴĪňŗœħƟĴňėĺŅĴľĬŅĴŅĔĔĺƞŅȮ/..Ȯµm ěŅĔĔŅĶŏĔŇħĔŅĶ
ŏĝŊŗŀĴĕĺŅĚŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮěŉĚĪņŒľƟŏĔŇħĔŅĶľĸŀĴĨŇħĩŅħœħƟĵŅĔĕŉŘĬŐĸƟĺĨƟŀĚŒĝƟŀŋĦľĳŌĴŇĽŌĚŒĬĔŅĶĞňĸĨŇħ 

 
ĶŌĮĪňŗȮ4.31ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ
őħĵĴňȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend 
ĪňŗįƞŅĬĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&Cast film extruder) ĭĬȮPBS blend sheet 
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ĽņľĶńĭĔĶŅĲŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚȮPBSA Īňŗ
ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĪňŗįƞŅĬĔŅĶĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔ ıĭĺƞŅĴňŐĬĺőĬƟĴ
ŏĝƞĬŏħňĵĺĔńĬĔńĭĔŅĶĪňŗĴňȮPBS ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮőħĵŏĴŊŗŀĔŅĶŏĭĸĬħƢȮPBSA ĔńĭȮPBAT ĪňŗŏĨŇĴȮECE 
0.1 phr ıĭĺƞŅėƞŅȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸŀĵŌƞĶŃľĺƞŅĚĕŀĚȮPBSA ŐĸŃȮPBATȮĴňĝƞĺĚ
ŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟĚƞŅĵĔĺƟŅĚĕŉŘĬĪňŗĝƞĺĚȮ/..Ȯ-Ȯ//3ȮºC ŐĸŃĔŅĶŏĭĸĬħƢȮPBSA ĔńĭȮPHBV Īňŗ
ŏĨŇĴȮDB 0.02 + ECE 0.1 phr ıĭĺƞŅȮPeel force ĴňĔŅĶŏĸŊŗŀĬĕŀĚĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĞňĸŐĸƟĺĸŀĔŀŀĔœħƟ
ĚƞŅĵĪňŗĽŌĚĕŉŘĬĪňŗĝƞĺĚȮ/..Ȯ-Ȯ//.ȮºC ŏĴŊŗŀŏĪňĵĭĔńĭĲƕĸƢĴȮPBSA ŏĴŊŗŀĴňĔŅĶŏĮĸňŗĵĬěŅĔȮDB ŏĮƦĬȮDCP ıĭĺƞŅ
ĲƕĸƢĴĪňŗĕŉŘĬĶŌĮĨƟŀĚĮĶńĭŒľƟľĬŅĴŅĔĕŉŘĬȮŏĬŊŗŀĚěŅĔĔŅĶŏĝŊŗŀĴĕĺŅĚĳŅĵŒĬĽŅĵőĞƞȮěŉĚĪņŒľƟėƞŅȮPeel force 
ŐĸŃŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸȮŒĬĝƞĺĚȮeasy-open peel ĴňĔŅĶŏĸŊŗŀĬœĮŒĬĪŅĚĪňŗŀŋĦľĳŌĴŇĔŅĶĞňĸĪňŗĽŌĚĕŉŘĬ
ĴŅĔĔĺƞŅĔŅĶŒĝƟȮDB ŏĮƦĬȮperoxide 

 ŏĴŊŗŀıŇěŅĶĦŅıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔĕŀĚİŅĔńĭĩŅħŒĬĝƞĺĚȮeasy-open peel ľĸńĚěŅĔĔŅĶ
ĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔ ĕŀĚĪńŘĚȮPBS ŐĸŃȮPBSA ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔȮĪńŘĚĔŅĶ
įĽĴȮreactive blend ĔńĭȮPBAT ŐĸŃȮPHBV ĪňŗŏĮƦĬŏĲĽĶŀĚȮıĭĺƞŅĴňĔŅĶĸŀĔŀŀĔŐĭĭȮadhesive 
peel ŐĨƞŏĴŊŗŀŀŋĦľĳŌĴŇŒĬĔŅĶĞňĸĽŌĚĕŉŘĬěŃĴňĔŅĶĸŀĔŀŀĔŐĭĭȮcohesive peel ĞŉŗĚĽŅĴŅĶĩĸŀĔŀŀĔœħƟ
ĚƞŅĵ 
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4.4 ĔŅĶĻŉĔļŅĮĶŇĴŅĦȮperoxide ĪňŗŏľĴŅŃĽĴőħĵĔĶŅĲŐĶĚĭŇħœĴƞŏĔŇħĸńĔļĦŃĔŅĶȮcrosslink 
ėĸƟŅĵĵŅĚĶŃľĺƞŅĚĔŅĶįĽĴĪňŗĽƞĚįĸĨƞŀĽĴĭńĨŇŏĝŇĚĔĸȮ ŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔ
ĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢ 

ěŅĔĔŅĶĪħĸŀĚĔƞŀĬľĬƟŅĬňŘıĭĺƞŅĮĶŇĴŅĦȮperoxide ĪňŗĴŅĔŏĔŇĬœĮěŃĪņŒľƟŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚ
ĪňŗĽŌĚȮŐĸŃįĸěŅĔŏĝŊŗŀĴĕĺŅĚĽƞĚįĸŀĵƞŅĚŏľŖĬœħƟĝńħĔńĭėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħ
įĬŉĔħƟĺĵėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĲƕĸƢĴőħĵĝƞĺĚȮeasy-open peelȮěŃŏĸŊŗŀĬœĮĪŅĚĪňŗŀŋĦľĳŌĴŇ
ĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬĽŌĚĕŉŘĬȮħńĚĬńŘĬŏıŊŗŀĵŊĬĵńĬĺƞŅŏĮƦĬįĸĕŀĚĔŅĶ crosslinkȮěŉĚĪņĔŅĶĸħĮĶŇĴŅĦȮ
peroxideȮĪňŗŒĝƟŒĬĔŅĶŏĭĸĬħƢŏĜıŅŃĽŌĨĶĪňŗŏĔŇħĔŅĶȮcrosslinkȮőħĵĔŅĶŏĭĸĬħƢȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŏĲĽľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT őħĵĸħĮĶŇĴŅĦȮDB ěŅĔȮ.,.0Ȯphr ŏĮƦĬȮ0.005 ŐĸŃȮ0.0025 phr 
ŐĸŃĔŅĶŏĭĸĬħƢĔńĭȮPHBV ŏĮƦĬŏĲĽĶŀĚěŃĸħĮĶŇĴŅĦȮDCP ěŅĔȮ.,.0Ȯphr ŏĮƦĬȮ0.01 ŐĸŃȮ0.005 phr 
ĨŅĴĸņħńĭ 

 ĔŅĶĨŇħĨŅĴėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħĪňŗŀŋĦľĳŌĴŇȮ180 °C ėĺŅĴŏĶŖĺ
ĶŀĭŒĬĔŅĶįĽĴȮ100 ĶŀĭĨƞŀĬŅĪňȮŏĮƦĬŏĺĸŅȮ10 ĬŅĪňȮĔŅĶŏĭĸĬħƢĪňŗĴňȮPBS ŏĮƦĬŏĲĽľĸńĔŏĭĸĬħƢĔńĭȮ
PBAT ŏĮƦĬŏĲĽĶŀĚľĸńĚěŅĔĪňŗŏĨŇĴȮDB ĮĶŇĴŅĦŏıŇŗĴĕŉŘĬȮıĭĺƞŅėƞŅŐĶĚĭŇħĴňėƞŅĽŌĚĕŉŘĬȮőħĵĔŅĶĪňŗŏĨŇĴȮDB 
0.005 ŐĸŃȮ0.02 phr ěŃĽƞĚįĸŒľƟĔĶŅĲĴňĸńĔļĦŃĕŀĚĔŅĶȮcrosslinkȮėĸƟŅĵĵŅĚȮĞŉŗĚĔŅĶĪňŗĸħĮĶŇĴŅĦȮ
DB ŏľĸŊŀȮ.,..03Ȯphr ěŃœĴƞŏĔŇħĔĶŅĲĪňŗĴňĸńĔļĦŃ crosslinkȮėĸƟŅĵĵŅĚȮŐĨƞėƞŅŐĶĚĭŇħĵńĚėĚĽŌĚĔĺƞŅŏĴŊŗŀ
ŏĪňĵĭĔńĭȮnon-reactive ŒĬĽƞĺĬĕŀĚȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĔŖŒľƟįĸŐĬĺőĬƟĴŏĝƞĬŏħňĵĺĔńĭȮPBS 
ŏĮƦĬŏĲĽľĸńĔȮĞŉŗĚĮĶŇĴŅĦȮDB ĪňŗĪņŒľƟĔĶŅĲœĴƞŏĔŇħĸńĔļĦŃ crosslinkȮėĸƟŅĵĵŅĚėŊŀȮ.,..03Ȯphr 
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ĶŌĮĪňŗȮ4.32 ėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBS/PBAT 80/20 blend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDB 0.0025, 

0.005 ŐĸŃȮ0.02 phr 

 

 
ĶŌĮĪňŗȮ4.33 ėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBSA/PBAT 80/20 blend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDB 

0.0025, 0.005 ŐĸŃȮ0.02 phr 
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ĨŅĶŅĚĪňŗȮ4.10 ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPBS/PBAT 80/20 blend ŐĸŃȮPBSA/PBAT 80/20 blend ĪňŗœĴƞ
ŏĨŇĴŐĸŃŏĨŇĴȮDB 0.0025, 0.005 ŐĸŃȮ0.02 phr 

Sample 
Young's 

modulus (MPa) 
Elongation at 
break (%) 

Tensile strength 
at break (MPa) 

PBS/PBAT 027 ± /0,61 22/,. ± 6/,27 13,6 ± 2,03 

PBS/PBAT DB0.0025 1./ ± /6,66 3/1,. ± 4/,72 12,2 ± /,2/ 

PBS/PBAT DB0.0050 07/ ± 1/,70 24.,3 ± /4,26 11,5 ± 1,13 

PBS/PBAT DB0.02 050 ± //,44 211,1 ± 65,.3 13,. ± 1,13 

PBSA/PBAT //0 ± 2,6/ 327,1 ± /7,1/ 0/,5 ± .,6/ 

PBSA/PBAT DB0.0025 /26 ± 3,4. 451,/ ± 12,03 /7,3 ± /,.1 

PBSA/PBAT DB0.0050 /22 ± /.,25 406,4 ± 10,.2 0.,0 ± .,10 

PBSA/PBAT DB0.02 //4 ± 4,36 4/7,. ± 04,62 01,0 ± 1,32 

 

ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶĸħĮĶŇĴŅĦȮperoxide ĕŀĚĔŅĶŏĭĸĬħƢȮPBS/PBAT ŐĸŃȮ
PBSA/PBAT őħĵĸħĮĶŇĴŅĦȮDB ıĭĺƞŅľĸńĚěŅĔĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮDB ĽƞĚįĸŒľƟėƞŅȮWmsleŲqȮ
modulus ĴňėƞŅŏıŇŗĴĕŉŘĬȮŐĸŃėƞŅȮElongation at break ĴňėƞŅŏıŇŗĴĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔ
ĽņľĶńĭȮTensile strength at break ľĸńĚěŅĔĔŅĶŏĭĸĬħƢĴňėƞŅŒĔĸƟŏėňĵĚĔńĬȮŐĨƞŒĬĕĦŃŏħňĵĺĔńĬĔŅĶ
ŏĨŇĴȮDB ŒĬĮĶŇĴŅĦĪňŗĽŌĚĕŉŘĬěĬĔĶŅĲėƞŅŐĶĚĭŇħĴňĸńĔļĦŃĕŀĚĔŅĶȮcrosslinkȮėĸƟŅĵĵŅĚȮěŃĽƞĚįĸŒľƟ
ŐĬĺőĬƟĴėƞŅȮWmsleŲqȮkmbsjsqȮĴňėƞŅĸħĸĚȮŐĸŃėƞŅȮElongation at break ĴňėƞŅĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭ
ĔŅĶŏĭĸĬħƢőħĵĔĶŅĲėƞŅŐĶĚĭŇħœĴƞĴňĸńĔļĦŃĕŀĚĔŅĶȮcrosslinkȮĞŉŗĚŏĔŇħȮPartially crosslinked 
ĶŃľĺƞŅĚĔŅĶįĽĴ ħńĚĬńŘĬĔŅĶŏĨŇĴȮDB ŒĬĮĶŇĴŅĦĴŅĔŏĔŇĬœĮěŃĪņŒľƟĽĴĭńĨŇŏĝŇĚĔĸĴňŐĬĺőĬƟĴĸħĸĚȮ 
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ĶŌĮĪňŗȮ4.34ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚ PBS/PBAT 
6.-0.Ȯblend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDB 0.0025, 0.005 ŐĸŃȮ0.02 phrȮĭĬȮPBS blend sheet 

 

 
ĶŌĮĪňŗȮ4.35ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚ PBSA/PBAT 
6.-0.Ȯblend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDB 0.0025, 0.005 ŐĸŃȮ0.02 phrȮĭĬȮPBS blend sheet 
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 ěŅĔĶŌĮĪňŗȮ4.34ȮŐĸŃĶŌĮĪňŗȮ4.35ȮŐĽħĚĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗ
ŒĝƟŒĬĔŅĶĮƕħįĬŉĔĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŏĲĽľĸńĔŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬŏĲĽ
ĶŀĚȮőħĵěŃıŇěŅĶĦŅĔŅĶŏĝŊŗŀĴĕĺŅĚŒĬĽŅĵőĞƞĪňŗĴŅĔŏĔŇĬœĮěŅĔĔŅĶŏĨŇĴȮDB ŒĬĮĶŇĴŅĦĨƞŅĚŕȮĪňŗĽƞĚįĸĨƞŀ
ėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔȮıĭĺƞŅĔŅĶĪňŗŏĨŇĴȮDB ŒĬĮĶŇĴŅĦĴŅĔěŃıĭ
ĸńĔļĦŃĕŀĚĔĶŅĲėƞŅŐĶĚĭŇħĴňĔŅĶ crosslinkȮėĸƟŅĵĵŅĚȮĵńĚĽƞĚįĸĨƞŀĝƞĺĚȮeasy-open peel ŏĸŊŗŀĬœĮ
ŒĬĪŅĚĪňŗŀŋĦľĳŌĴŇĔŅĶĮƕħįĬŉĔĽŌĚĕŉŘĬȮ ĬńŘĬĔŖėŊŀĔŅĶĪňŗıŀĸŇŏĴŀĶƢŏĭĸĬħƢĴňĔŅĶŏĝŊŗŀĴĕĺŅĚĪňŗĽŌĚěŃĪņŒľƟĔŅĶ
ĮƕħįĬŉĔĔńĭĩŅħĬńŘĬĵŅĔĕŉŘĬȮőħĵŏĴŊŗŀĸħĮĶŇĴŅĦȮDB ĸħĸĚĔŖěŃĽŅĴŅĶĩĪņŒľƟĝƞĺĚȮeasy-open peelȮ
ŏĸŊŗŀĬœĮĪňŗŀŋĦľĳŌĴŇĔŅĶĮƕħįĬŉĔĪňŗĸħĸĚ 

ĽņľĶńĭĔŅĶŏĭĸĬħƢőħĵȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭ PHBV ŏĮƦĬŏĲĽĶŀĚ
ĔŅĶĪňŗŏĨŇĴȮDB 0.02 phr ěŃœĴƞıĭĔĶŅĲėƞŅŐĶĚĭŇħĴňĔŅĶ crosslinkȮŐĨƞěŃıĭĔŅĶŏĔŇħĔŅĶȮcrosslinkȮ
ŏĴŊŗŀŏĮĸňŗĵĬĝĬŇħĕŀĚȮperoxide ěŅĔȮDB ŏĮƦĬȮDCP ŒĬĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬȮŏĬŊŗŀĚěŅĔȮDB ĴňĮĶŇĴŅĦȮ
peroxide ĪňŗĬƟŀĵĔĺƞŅȮDCP 2.% 

ĔŅĶĨŇħĨŅĴėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴħƟĺĵŏėĶŊŗŀĚįĽĴŐĭĭĮƕħĪňŗŀŋĦľĳŌĴŇȮ180 °C ėĺŅĴŏĶŖĺ
ĶŀĭŒĬĔŅĶįĽĴȮ100 ĶŀĭĨƞŀĬŅĪňȮŏĮƦĬŏĺĸŅȮ10 ĬŅĪňȮĔŅĶŏĭĸĬħƢĪňŗĴňȮPBS ŏĮƦĬŏĲĽľĸńĔŏĭĸĬħƢĔńĭȮ
PHBV ŏĮƦĬŏĲĽĶŀĚľĸńĚěŅĔĪňŗŏĨŇĴȮDCP ĮĶŇĴŅĦŏıŇŗĴĕŉŘĬȮıĭĺƞŅėƞŅŐĶĚĭŇħĴňėƞŅĽŌĚĕŉŘĬȮőħĵĔŅĶĪňŗŏĨŇĴȮDCP 
0.02 phr ěŃĽƞĚįĸŒľƟĔĶŅĲĴňĸńĔļĦŃĕŀĚĔŅĶȮcrosslinkȮėĸƟŅĵĵŅĚȮĞŉŗĚĔŅĶĪňŗĸħĮĶŇĴŅĦȮDCP ŏľĸŊŀȮ
.,./Ȯphr ĔĶŅĲĪňŗœħƟœĴƞĴňĸńĔļĦŃĕŀĚĔŅĶ crosslinkȮŐĨƞėƞŅŐĶĚĭŇħĵńĚėĚĽŌĚĔĺƞŅŏĴŊŗŀŏĪňĵĭĔńĭȮnon-
reactive ŒĬĽƞĺĬĕŀĚȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĔŖŒľƟįĸŐĬĺőĬƟĴŏĝƞĬŏħňĵĺĔńĭȮPBS ŏĮƦĬŏĲĽľĸńĔȮĞŉŗĚ
ĮĶŇĴŅĦȮDCP ĪňŗĪņŒľƟĔĶŅĲœĴƞŏĔŇħĸńĔļĦŃ crosslinkȮėĸƟŅĵĵŅĚėŊŀȮ.,./Ȯphr 
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ĶŌĮĪňŗȮ4.36ȮėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBS/PHBV 80/20 blend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDCP 0.005, 

0.01 ŐĸŃȮ0.02 phr 

 

 
ĶŌĮĪňŗȮ4.37 ėƞŅŐĶĚĭŇħĶŃľĺƞŅĚĔŅĶįĽĴĕŀĚȮPBSA/PHBV 80/20 blend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDCP 

0.005, 0.01 ŐĸŃȮ0.02 phr 
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ĨŅĶŅĚĪňŗȮ4.11ȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPBS/PHBV 80/20 blend ŐĸŃȮPBSA/PHBV 80/20 blend ĪňŗœĴƞ
ŏĨŇĴŐĸŃŏĨŇĴȮDCP 0.005, 0.01 ŐĸŃȮ0.02 phr 

Sample 
Young's 

modulus (MPa) 
Elongation at 
break (%) 

Tensile strength 
at break (MPa) 

N@Q-NF@T 3.5 ± 27,06 /.,0 ± 1,07 05,5 ± 1,06 

N@Q-NF@TȮBAN.,..3 402 ± 13,3. /2,2 ± /,5/ 1/,3 ± 2,.0 

N@Q-NF@TȮBAN.,./ 533 ± 05,01 /7,2 ± 0,/. 1.,3 ± /,32 

N@Q-NF@TȮBAN.,.0 441 ± 14,21 /.,0 ± 0,24 07,0 ± 2,.5 

N@Q?-NF@T 036 ± 21,24 //,5 ± .,23 /3,7 ± /,.3 

N@Q?-NF@TȮBAN.,..3 1/7 ± 0/,.1 /3,. ± .,65 0/,2 ± /,62 

N@Q?-NF@TȮBAN.,./ 152 ± //,0. 0/,/ ± /,25 0.,1 ± /,63 

N@Q?-NF@TȮBAN.,.0 033 ± 1/,61 /4,5 ± 0,41 /4,6 ± /,5. 

 

ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶĸħĮĶŇĴŅĦȮperoxide ĕŀĚĔŅĶŏĭĸĬħƢȮPBS/PHBV ŐĸŃȮ
PBSA/PHBV őħĵĸħĮĶŇĴŅĦȮDCP ıĭĺƞŅľĸńĚěŅĔĔŅĶŏĭĸĬħƢĪňŗĴňĔŅĶŏĨŇĴȮDCP ĽƞĚįĸŒľƟėƞŅȮWmsleŲqȮ
modulus ŐĸŃėƞŅȮElongation at break ĴňėƞŅĴŅĔĔĺƞŅŏĴŊŗŀŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔĽņľĶńĭȮ
Tensile strength at break ľĸńĚěŅĔĔŅĶŏĭĸĬħƢĴňėƞŅŒĔĸƟŏėňĵĚĔńĬȮŐĨƞŒĬĕĦŃŏħňĵĺĔńĬĔŅĶŏĨŇĴȮDCP 
ŒĬĮĶŇĴŅĦĪňŗĽŌĚĕŉŘĬěĬĔĶŅĲėƞŅŐĶĚĭŇħĴňĸńĔļĦŃĕŀĚĔŅĶȮcrosslinkȮěŃĽƞĚįĸŒľƟŐĬĺőĬƟĴėƞŅȮWmsleŲqȮ
modulus ŐĸŃėƞŅȮElongation at break ĴňėƞŅĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢőħĵĔĶŅĲėƞŅŐĶĚĭŇħœĴƞĴň
ĸńĔļĦŃĕŀĚĔŅĶȮcrosslinkȮħńĚĬńŘĬĔŅĶŏĨŇĴȮDCP ŒĬĮĶŇĴŅĦĴŅĔŏĔŇĬœĮěŃĪņŒľƟĽĴĭńĨŇŏĝŇĚĔĸĴňŐĬĺőĬƟĴ
ĸħĸĚ 
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ĶŌĮĪňŗȮ4.38 ĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚ PBS/PHBV 
6.-0.Ȯblend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDCP 0.005, 0.01 ŐĸŃȮ0.02 phrȮĭĬȮPBS blend sheet 

 

 
ĶŌĮĪňŗȮ4.39ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶĞňĸĕŀĚ PBSA/PHBV 
6.-0.Ȯblend ĪňŗœĴƞŏĨŇĴŐĸŃŏĨŇĴȮDCP 0.005, 0.01 ŐĸŃȮ0.02 phrȮĭĬȮPBS blend sheet 
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 ěŅĔĶŌĮĪňŗȮ4.38ȮŐĸŃĶŌĮĪňŗȮ4.39ȮŐĽħĚĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPeel force ĔńĭŀŋĦľĳŌĴŇĪňŗ
ŒĝƟŒĬĔŅĶĮƕħįĬŉĔĕŀĚıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŏĲĽľĸńĔŏĭĸĬħƢĔńĭȮPHBV ŏĮƦĬŏĲĽ
ĶŀĚȮőħĵěŃıŇěŅĶĦŅĔŅĶŏĝŊŗŀĴĕĺŅĚŒĬĽŅĵőĞƞĪňŗĴŅĔŏĔŇĬœĮěŅĔĔŅĶŏĨŇĴȮDCP ŒĬĮĶŇĴŅĦĨƞŅĚŕȮĪňŗĽƞĚįĸ
ĨƞŀėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔȮıĭĺƞŅĔŅĶĪňŗŏĨŇĴȮDCP ŒĬĮĶŇĴŅĦȮ.,.0Ȯphr 
ěŃıĭĸńĔļĦŃĕŀĚĔĶŅĲėƞŅŐĶĚĭŇħĴňĔŅĶȮcrosslink ėĸƟŅĵĵŅĚȮŐĸŃĽƞĚįĸĨƞŀĝƞĺĚȮeasy-open peel 
ŏĸŊŗŀĬœĮŒĬĪŅĚĪňŗŀŋĦľĳŌĴŇĔŅĶĮƕħįĬŉĔĽŌĚĕŉŘĬȮĪņŒľƟĔŅĶĮƕħįĬŉĔĔńĭĩŅħĬńŘĬĵŅĔĕŉŘĬȮőħĵŏĴŊŗŀĸħĮĶŇĴŅĦȮ
DCP ŏľĸŊŀȮ.,./Ȯphr ĔŖěŃĽŅĴŅĶĩĪņŒľƟĝƞĺĚȮeasy-open peel ŏĸŊŗŀĬœĮĪňŗŀŋĦľĳŌĴŇĔŅĶĮƕħįĬŉĔĪňŗ
ĸħĸĚŒĔĸƟŏėňĵĚĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮnon-reactiveȮŒĬĽƞĺĬĕŀĚıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔĕŀĚİŅĔńĭĩŅħ
ŒĬĝƞĺĚȮeasy-open peel ĕŀĚȮPBS ŐĸŃȮPBSA ŏĮƦĬŏĲĽľĸńĔĪňŗŏĭĸĬħƢĔńĭĪńŘĚȮPBAT ľĶŊŀȮPHBV ŏĮƦĬ
ŏĲĽĶŀĚȮĪńŘĚĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮperoxideȮıĭĺƞŅĴňĔŅĶĸŀĔŀŀĔŐĭĭȮadhesive peel ŐĸŃ cohesive 
peel ŏĴŊŗŀŀŋĦľĳŌĴŇĔŅĶĮƕħįĬŉĔĽŌĚĕŉŘĬȮĞŉŗĚőħĵĶĺĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢĲƕĸƢĴěŃĽŅĴŅĶĩĸŀĔŀŀĔěŅĔĩŅħœħƟ
ĚƞŅĵŒĬĕĦŃĪħĽŀĭ 

 ŏĴŊŗŀĪņĔŅĶŏĮĶňĵĭŏĪňĵĭĝĬŇħȮŐĸŃĮĶŇĴŅĦĔŅĶŏĨŇĴȮperoxide őħĵıĭĺƞŅĔŅĶŒĝƟĪńŘĚȮDB ŐĸŃȮ
DCP ěŃĪņŒľƟıŀĸŇŏĴŀĶƢŏĭĸĬħƢŏĲĽľĸńĔŏĔŇħĔŅĶȮcrosslinkȮŏıŊŗŀŒľƟĬŘņľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢ
ŏĭĸĬħƢĽŌĚĕŉŘĬĪńŘĚȮ2ȮĝĬŇħȮĞŉŗĚĮĶŇĴŅĦŒĬĔŅĶŏĨŇĴĕŀĚȮDB ŐĸŃȮDCP ěŃŐĨĔĨƞŅĚĔńĬőħĵĴňįĸĨƞŀĔŅĶȮ
crosslinkȮĴŅĔľĶŊŀĬƟŀĵȮŐĸŃėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬȮperoxideȮĝĬŇħȮDB ěŃĴňėĺŅĴŏľĴŅŃĽĴ
ĴŅĔĔĺƞŅȮŏĬŊŗŀĚěŅĔĔŅĶŒĝƟȮDCP ŏĮƦĬ peroxideȮĴňĕƟŀŏĽňĵőħĵľĸńĚěŅĔĔŅĶĕŉŘĬĶŌĮŏĮƦĬĲƕĸƢĴěŃĴňĔĸŇŗĬěŅĔȮ
DCP ŀĵŌƞěŉĚœĴƞŏľĴŅŃĔńĭĭĶĶěŋĳńĦĤƢħƟŅĬŀŅľŅĶ 
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ĭĪĪňŗȮ3 

ĽĶŋĮįĸĔŅĶĺŇěńĵ 

ĚŅĬĺŇěńĵĬňŘœħƟĻŉĔļŅĲƕĸƢĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔĪņ
ĔŅĶŏĭĸĬħƢĔńĭĪńŘĚȮPBAT ľĶŊŀȮPHBV ĞŉŗĚŏĮƦĬŏĲĽĶŀĚĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮ
reactive blend ŐĸŃĪņĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶĨƟŅĬĪŅĬĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬŐĸŃœŀĬŘņȮĽĴĭńĨŇ
ŏĝŇĚĔĸȮŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶĸŀĔŀŀĔľĸńĚěŅĔĔŅĶĮƕħįĬŉĔħƟĺĵėĺŅĴĶƟŀĬȮ&peel strength test) 
ĕŀĚİŅĮƕħĔńĭĩŅħĭĶĶěŋĳńĦĤƢ 

ŒĬĽƞĺĬŐĶĔŏĮƦĬĻŉĔļŅıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢ
ĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ĪńŘĚŒĬĶŃĭĭȮnon-reactive blend ŐĸŃĶŃĭĭȮreactive blendȮőħĵ
ıĭĺƞŅĔŅĶŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPBAT ŏĮƦĬŏĲĽĶŀĚįƞŅĬ
ĮĢŇĔŇĶŇĵŅȮcondensation őħĵŏĨŇĴȮECE 0.1 phr ŏıňĵĚıŀĪňŗěŃĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟȮőħĵĸńĔļĦŃ
ĕŀĚĔĶŅĲėƞŅŐĶĚĭŇħĔńĭŀŋĦľĳŌĴŇĔŅĶŏĭĸĬħƢœĴƞŏĔŇħĸńĔļĦŃĔĶŅĲŐĶĚĭŇħȮcrosslink ėĸƟŅĵĔńĭĵŅĚȮŐĨƞ
ĽĴĭńĨŇĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬŐĸŃœŀĬŘņœĴƞœħƟĩŌĔĮĶńĭĮĶŋĚȮĽņľĶńĭĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĭĸĬħƢ
ıĭĺƞŅȮWmsleŲqȮkmbsjsqȮĴňėƞŅĸħĸĚŐĸŃėƞŅȮElongation at break ŏıŇŗĴĕŉŘĬŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭıŀĸŇ
ŏĴŀĶƢŏĲĽľĸńĔȮŐĸŃȮpeel strength test ľĸńĚěŅĔĔŅĶŏĭĸĬħƢıĭĺƞŅĴňĝƞĺĚȮeasy-open peelȮĪňŗĔĺƟŅĚ
ĕŉŘĬȮŐĸŃŏĸŊŗŀĬœĮŒĬĪňŗŀŋĦľĳŌĴŇŒĬĔŅĶĞňĸĽŌĚĕŉŘĬȮıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔŒĬĝƞĺĚȮeasy-open peelȮŏĮƦĬ
ŐĭĭȮadhesive peel ŐĸŃȮcohesive peel ĞŉŗĚĽŅĴŅĶĩĸŀĔŀŀĔœħƟĚƞŅĵȮ 

ĽņľĶńĭĔŅĶŏĭĸĬħƢĔńĭȮPHBV ŏĮƦĬŏĲĽĶŀĚįƞŅĬĮĢŇĔŇĶŇĵŅĪńŘĚȮ1ȮĮĢŇĔŇĶŇĵŅėŊŀȮĮĢŇĔŇĶŇĵŅȮfree 
radical, ĮĢŇĔŇĶŇĵŅȮcondensation ŐĸŃĮĢŇĔŇĶŇĵŅĶĺĴĔńĬĕŀĚ free radicalȮ+ȮcondensationȮĞŉŗĚĔŅĶ
ŒĝƟȮDB 0.02 phr ŏĮƦĬȮperoxide ıĭĺƞŅŐĬĺőĬƟĴĕŀĚėƞŅȮOTR ŐĸŃȮWVTR ĴňėƞŅĸħĸĚŏĸŖĔĬƟŀĵŏĴŊŗŀ
ŏĪňĵĭĔńĭĔŅĶŏĭĸĬħƢŐĭĭȮnon-reactive ĞŉŗĚĔŅĶŏĭĸĬħƢŐĭĭȮreactive blend ěŃĪņŒľƟĴňĔŅĶĮĶńĭĮĶŋĚȮ
interfacial adhesion ĶŃľĺƞŅĚįŇĺĽŀĚŏĲĽȮŐĸŃĽĴĭńĨŇŏĝŇĚĔĸľĸńĚěŅĔĔŅĶŏĭĸĬħƢĔńĭȮPHBVȮ
ŏĮĸňŗĵĬŐĮĸĚĨŅĴĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPHBV őħĵıŀĸŇŏĴŀĶƢŏĭĸĬħƢĔńĭȮPHBV ıĭĺƞŅȮWmsleŲqȮkmbsjsqȮ
ĴňėƞŅŏıŇŗĴĕŉŘĬŐĸŃėƞŅȮElongation at break ĸħĸĚŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭıŀĸŇŏĴŀĶƢŏĲĽľĸńĔȮĽņľĶńĭ peel 
strength testȮĝƞĺĚ easy-open peelȮŏĸŊŗŀĬœĮŒĬĪňŗŀŋĦľĳŌĴŇŒĬĔŅĶĞňĸĽŌĚĕŉŘĬȮŐĸŃĪńŘĚȮPBS ŐĸŃȮPBSA 
ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭȮPHBV ĴňıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔŒĬĝƞĺĚȮeasy-open peelȮŏĮƦĬŐĭĭȮ
adhesive peel ŐĸŃȮcohesive peel ĞŉŗĚĽŅĴŅĶĩĸŀĔŀŀĔœħƟĚƞŅĵȮŐĸŃŏĴŊŗŀĴňĔŅĶŏĮĸňŗĵĬĝĬŇħĕŀĚȮ
peroxide ěŅĔȮDB ŏĮƦĬȮDCP ŒĬĮĶŇĴŅĦĪňŗŏĪƞŅĔńĬıĭĺƞŅĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬŐĸŃœŀĬŘņœĴƞĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮŐĨƞĮĶŇĴŅĦĔŅĶŏĨŇĴȮperoxide ĪňŗĴŅĔŏĔŇĬœĮěŃŏĔŇħĔŅĶŏĝŊŗŀĴĕĺŅĚŒĬĽŅĵőĞƞıŀĸŇŏĴŀĶƢ ĞŉŗĚ
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ĽƞĚįĸĪņŒľƟĽĴĭńĨŇŏĝŇĚĔĸŐĵƞĸĚȮĔŅĶĞňĸĨŇħĔńĭĩŅħœħƟĵŅĔĕŉŘĬȮĽƞĚįĸŒľƟĝƞĺĚ easy-open peelȮŏĸŊŗŀĬœĮ
ŒĬĪŅĚĪňŗŀŋĦľĳŌĴŇĔŅĶĞňĸĽŌĚĕŉŘĬȮŐĸŃĔŅĶŒĝƟ DCP ŏĮƦĬ peroxideȮĴňĕƟŀŏĽňĵőħĵľĸńĚěŅĔĔŅĶĕŉŘĬĶŌĮŏĮƦĬ
ĲƕĸƢĴěŃĴňĔĸŇŗĬěŅĔĔŅĶŏĨŇĴȮDCP ľĸĚŏľĸŊŀŀĵŌƞěŉĚœĴƞŏľĴŅŃĔńĭĭĶĶěŋĳńĦĤƢħƟŅĬŀŅľŅĶ 

ŒĬĽƞĺĬĪňŗĽŀĚŏĮƦĬĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŏĭĸĬħƢőħĵĴňȮPBS ŐĸŃȮPBSA ŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭľĸńĔŏĭĸĬħƢĔńĭŏĲĽĶŀĚȮPBAT ľĶŊŀȮPHBV ŒĬĶŃĭĭȮreactive blend ħƟĺĵŏėĶŊŗŀĚŀńħĶňħ
ŐĭĭĽĔĶŌėŌƞȮ&twin-screw extruder) ŐĸŃĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħĲƕĸƢĴıĸŅĽĨŇĔȮ&cast film 
extruder)ȮĞŉŗĚŏĮƦĬĔŅĶĻŉĔļŅŒĬĶŃħńĭĔŉŗĚŀŋĨĽŅľĔĶĶĴȮıĭĺƞŅėƞŅŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚŀŀĔĞŇŏěĬŐĸŃœŀ
ĬŘņȮĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃ peel strength testȮŒľƟįĸŏĮƦĬŐĬĺőĬƟĴŏĝƞĬŏħňĵĺĔńĬĔńĭĔŅĶĪħĸŀĚŒĬĨŀĬŐĶĔȮ
ŐĸŃŏĴŊŗŀıŇěŅĶĦŅĔŅĶĸŀĔŀŀĔŒĬĝƞĺĚȮeasy-open peelȮĪńŘĚȮPBS ŐĸŃȮPBSA ŏĮƦĬŀĚėƢĮĶŃĔŀĭľĸńĔ
ŐĸŃĪňŗŏĭĸĬħƢĔńĭȮPBAT ľĶŊŀȮPHBV ĴňıķĨŇĔĶĶĴĔŅĶĸŀĔŀŀĔŏĮƦĬŐĭĭȮadhesive peel ŐĸŃȮ
cohesive peel ĞŉŗĚĽŅĴŅĶĩĸŀĔŀŀĔœħƟĚƞŅĵ 
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ĳŅėįĬĺĔ
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ĳŅėįĬĺĔȮĔ, 
ĕƟŀĴŌĸȮŐĸŃĨńĺŀĵƞŅĚĔŅĶėņĬĺĦ
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ĨńĺŀĵƞŅĚįĸěŅĔĔŅĶĪħĽŀĭŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚĔƠŅĞŀŀĔĞŇŏěĬȮ(Oxygen transmission rate ; 
OTR)  

 
ĳŅėįĬĺĔȮĔ,/ȮįĸĔŅĶĪħĽŀĭȮGas permeability tester (GTR) ħƟĺĵĔƠŅĞŀŀĔĞŇŏěĬȮĕŀĚ 

PBS/PHBV DB.,.0 

 

ĨńĺŀĵƞŅĚĔŅĶėņĬĺĦŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ&Water vapor transmission rate ; WVTR) 

 
ĳŅėįĬĺĔȮĔ,0ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĕŀĚĮĶŇĴŅĦœŀĬŘņĪňŗŏıŇŗĴĕŉŘĬĔńĭŏĺĸŅȮŒĬĝƞĺĚȮ240 ĝńŗĺőĴĚȮĕŀĚ 

PBS/PHBV DB.,.0 
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ĽŅĴŅĶĩėņĬĺĦėƞŅȮWVTR œħƟĨŅĴĽĴĔŅĶħńĚĬňŘ 

UTRPȮ;Ȯ
ƇU

rȮ?
ȮvȮ02 

őħĵĪňŗ WVTR ėŊŀȮŀńĨĶŅĔŅĶĞŉĴįƞŅĬĕŀĚœŀĬŘņȮ(g·m-2·day-1) 
ƇU

r
Ȯ ėŊŀȮėĺŅĴĝńĬȮ(slope) ĕŀĚĮĶŇĴŅĦœŀĬŘņĪňŗŏıŇŗĴĕŉŘĬŒĬľĬŉŗĚľĬƞĺĵŏĺĸŅ (g/hr.) 

 A ėŊŀȮıŊŘĬĪňŗįŇĺŒĬĔŅĶĪħĽŀĭĕŀĚŐįƞĬĲƕĸƢĴȮĞŉŗĚĴňıŊŘĬĪňŗȮ4.59 x 10-4 m2 

ĽŅĴŅĶĩėņĬĺĦėƞŅȮWVTR ĕŀĚ PBS/PHBV DB.,.0 œħƟħńĚĬňŘ 

WVTR, PBS/PHBV DB0.02 =Ȯ
.,...044

2,37Ȯ×Ȯ/.-2
Ȯ×Ȯ02Ȯ 

= 13.9084  g·m-2·day-1 
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ĳŅėįĬĺĔȮĕ, 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇěńĵ
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