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őħĵ ĬŅĚĽŅĺĔĴĸĺĶĶĦȮľĶĶļıĸŅĚĔŌĶ 
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ÛØÅòÕã¬îáóêóăØã 

40.70.../Ȯ8ȮĺŇĪĵŅĔŅĶŐĸŃĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢȮŐįĬȮĔȮŐĭĭȮĔȮ0ȮĶŃħńĭĮĶŇĠĠŅĴľŅĭńĦĤŇĨ 
ėŜŅĽŜŅėńĠ : ıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨĶňœĞŏėŇĸ, œĬĸŀĬ6, ĽŅĶĝƞĺĵŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟ, ŏĽƟĬŒĵŐĔƟĺ, ĽŅĶ
ŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ, ĽĴĭńĨŇŏĝŇĚĔĸ 

ĬŅĚĽŅĺ ĔĴĸĺĶĶĦ ľĶĶļıĸŅĚĔŌĶ: ĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨ
ĪňŗĬŜŅĴŅŐĮĶĶŌĮŒľĴƞħƟĺĵœĬĸŀĬ 6 ŐĸŃŏĽƟĬŒĵŐĔƟĺ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ : ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ ħĶ. ĦńģĔŅĠěĬƢ ľĚĽƢĻĶňıńĬīƢ 

 
ĚŅĬĺŇěńĵĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŒĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚĕĺħĬŘŜŅħŊŗĴıĸŅĽĨŇĔĪňŗŒĝƟŐĸƟĺ (RPET) ħƟĺĵ

ĔŅĶįĽĴœĬĸŀĬ 6 (PA6) ŏıŊŗŀĻŉĔļŅĮĶŇĴŅĦĔŅĶŏĨŇĴ reactive compatibilizer ĪňŗĽƞĚįĸĨƞŀĽĴĭńĨŇĕŀĚ
ıŀĸŇŏĴŀĶƢįĽĴ őħĵĚŅĬĺŇěńĵœħƟŐĭƞĚŀŀĔŏĮƦĬ 3 ĽƞĺĬ ĽƞĺĬŐĶĔĪŜŅĔŅĶŏĨĶňĵĴŐĸŃıŇĽŌěĬƢŏŀĔĸńĔļĦƢ RPET 
őħĵıĭĺƞŅ RPET ĴňėĺŅĴľĬŊħĬƟŀĵĔĺƞŅ PET ĭĶŇĽŋĪīŇś įĸĴŅěŅĔ RPET ĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĨŗŜŅĔĺƞŅ ĽƞĺĬĪňŗ
ĽŀĚĪŜŅĔŅĶŏĨĶňĵĴįĽĴĶŃľĺƞŅĚ RPET ŐĸŃ PA6 (75/25 wt%) ŐĸƟĺŏĨŇĴ EBM ĞŉŗĚŏĮƦĬ reactive 
compatibilizer ĪňŗĮĶŇĴŅĦ 1, 3 ľĶŊŀ 5 phr ħƟĺĵŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞ ıĭĺƞŅĔŅĶŏĨŇĴ EBM ĝƞĺĵ
ĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟĶŃľĺƞŅĚŏĲĽ RPET ŐĸŃ PA6 ěŅĔĳŅı SEM ıĭĺƞŅŏĲĽĕŀĚ PA6 ĴňĕĬŅħŏĸŖĔ
ĸĚŐĸŃĔĶŃěŅĵĨńĺœħƟħňŒĬŏĴĪĶŇĔĞƢ ŐĸŃĵńĚĽƞĚįĸŒľƟĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢŏıŇŗĴĕŉŘĬŐĸƟĺŏĔŇħĔŅĶ
ŏĔňŗĵĺıńĬĔńĬĕŀĚĽŅĵőĞƞőĴŏĸĔŋĸěŉĚĽƞĚįĸŒľƟĮĶŇĴŅĦįĸŉĔĕŀĚ RPET ĸħĸĚħƟĺĵ ħƟĺĵĔŅĶĪħĽŀĭĽĴĭńĨŇ
ŏĝŇĚĔĸıŀĸŇŏĴŀĶƢŏĭĸĬħƢĪňŗŏĨŇĴ EBM ĮĶŇĴŅĦ 5 phr ĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗħňĪňŗĽŋħĪńŘĚěŅĔĔŅĶĪħĽŀĭ tensile 
ŐĸŃĔŅĶĪħĽŀĭ DMA ŒĬĽƞĺĬĽŋħĪƟŅĵŏĮƦĬĔŅĶŏĨĶňĵĴŐįƞĬĝňĪėŀĴıŀĽŇĨőħĵĔŅĶŏĸŊŀĔĽŌĨĶĪňŗħňĪňŗĽŋħĪňŗ
ŏĨŇĴ EBM Īňŗ 5 phr ěŅĔĽƞĺĬĪňŗĽŀĚĴŅĪŜŅĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĮĶŇĴŅĦ 20 wt% őħĵįƞŅĬĔŅĶĮĶńĭĮĶŋĚ
ıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĨƞŅĚĝĬŇħĔńĬ œħƟŐĔƞ TMSPM, APTMS, ŐĸŃ GPTMS ĪňŗĮĶŇĴŅĦ 5 
wt% ıĭĺƞŅĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺŏĽƟĬŒĵŐĔƟĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĝƞĺĵŏıŇŗĴĔŅĶĵŉħĨŇħįŇĺĪňŗħňĕŀĚ
ıŀĸŇŏĴŀĶƢĭĬįŇĺŏĽƟĬŒĵŐĔƟĺ őħĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬŏĮĶňĵĭŏĽĴŊŀĬ nucleating agent ŏľĬňŗĵĺĬŜŅ
ŒľƟĽŅĵőĞƞıŀĸŇŏĴŀĶƢĔƞŀįĸŉĔœħƟĚƞŅĵĕŉŘĬ ŀňĔĪńŘĚĔŅĶĮĶńĭĮĶŋĚįŇĺŏĽƟĬŒĵŐĔƟĺĽƞĚįĸŒľƟėƞŅ storage modulus 
ĕŀĚėŀĴıŀĽŇĨĽŌĚĕŉŘĬ ŐĽħĚŒľƟŏľŖĬĺƞŅėŀĴıŀĽŇĨĴňėĺŅĴŐĕŖĚŏĔĶŖĚŏıŇŗĴĕŉŘĬ ŐĸŃıĭĺƞŅėŀĴıŀĽŇĨĪňŗŏĨŇĴ
ŏĽƟĬŒĵŐĔƟĺĪňŗįƞŅĬĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵ GPTMS ĴňėƞŅ tensile strength ŐĸŃėƞŅ elongation at 
break ĽŌĚĪňŗĽŋħ 
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This research aimed to enhance properties of post-consumer soft drink 
bottles (RPET) by blending polyamide6 (PA6) with RPET, which the effect of reactive 
compatibilizer on properties of polymer blends were studied. The study was carried 
out in three parts. In the first part,  RPET was prepared and characterized. The results 
showed that RPET exhibited lower viscosity than pure PET because of lower 
molecular weight. In the second part, the preparation of a polymer blend between 
RPET and PA6 (75/25 wt%) was prepared by melt blending with EBM of 1, 3, or 5 phr 
as a reactive compatibilizer using a twin-screw extruder. The addition of EBM could 
improve compatibility between RPET and PA6. SEM micrographs showed PA6 was 
dispersed with smaller sizes in RPET matrix which increased the molecular weight 
and the molecular entanglement resulting in the decrease of PET crystallinity. The 
blends adding EBM of 5 phr had the highest mechanical properties in both tensile. In 
the final part, the preparation of the composite sheet was performed by selecting 
the best formulation with EBM of 5 phr from the second part and compounding with 
different silane treated glass fibers of 20 wt%: TMSPM, APTMS ,and GPTMS. It was 
found that the surface treatment of glass fibers with silanes improved surface 
adhesion between polymer matrix and treated glass fibers. Silanes acted as a 
nucleating agent to induce the nucleation of polymer chains and became easier to 
crystallize. In addition, storage modulus was improved indicating by the increase of 
amknmqgrcŲqȮqrgddlcqq,ȮGlȮkcaf_lga_jȮrcqrgle*ȮrfcȮ_bbgrgmlȮmdȮENRKQ-GF showed the 
highest tensile strength and elongation at break. 
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ÂõÖÖõÂääâÜäñÂóé 
 

ĔŇĨĨŇĔĶĶĴĮĶŃĔŅĻ 
  

ĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŐĸŃĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘĽŜŅŏĶŖěĸŋĸƞĺĚœħƟħƟĺĵėĺŅĴĝƞĺĵŏľĸŊŀěŅĔ ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĦńģĔŅĠěĬƢ ľĚĽƢĻĶňıńĬīƢ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ ŐĸŃįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĮŅ
ŏěĶŅ ıńĥĬĩŅĭŋĨĶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴĺŇĪĵŅĬŇıĬīƢ įŌƟėŀĵŒľƟėŜŅĮĶŉĔļŅ ĝňŘŐĬŃŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬ
ĺŇěńĵ ĨĸŀħěĬĝƞĺĵŐĔƟœĕĮƤĠľŅĨƞŅĚŕ įŌƟĺŇěńĵĕŀĕŀĭıĶŃėŋĦŀŅěŅĶĵƢŏĮƦĬŀĵƞŅĚĽŌĚ 

ĕŀĕŀĭıĶŃėŋĦįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĺńĬĝńĵ ŏĸŇĻĺŇěŇĨĶěĶńĽ, įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ħĶ.ĦńģĺŋĥŇ 
ĝńĵĵŋĨĨƢ ŐĸŃĶŀĚĻŅĽĨĶŅěŅĶĵƢ ħĶ.īńĠĠĸńĔļĦƢ ĜŅĵĽŋĺĶĶĦƢ ĪňŗĽĸŃŏĺĸŅĴŅŏĮƦĬĮĶŃīŅĬŐĸŃ
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ĭĪĪňŗȮ/Ȯ 

ĭĪĬŜŅȮ(Introduction) 

1.1 ėĺŅĴŏĮƦĬĴŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĮƤĠľŅ (Statements and significance of the problems) 

 ĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅŐĸŃėĺŅĴĔƟŅĺľĬƟŅŒĬħƟŅĬĨƞŅĚŕȮĪńŘĚĔŅĶŏĨŇĭőĨĪŅĚħƟŅĬŏĪėőĬőĸĵňȮ

ŏĻĶļģĔŇěȮŐĸŃĔŅĶĕĵŅĵĨńĺĕŀĚĝŋĴĝĬŀĵƞŅĚĶĺħŏĶŖĺȮĬńŗĬŏĮƦĬĽŅŏľĨŋĪňŗĪŜŅŒľƟĔŅĶŀŋĮőĳėĭĶŇőĳėĕŀĚ

ĮĶŃĝŅĔĶŏıŇŗĴĕŉŘĬŀĵƞŅĚŏľŖĬœħƟĝńħȮĞŉŗĚıĸŅĽĨŇĔŏĮƦĬĺńĽħŋĪňŗĴňĨƟĬĪŋĬĨŗŜŅŐĸŃįĸŇĨœħƟĚƞŅĵĬńŘĬȮœħƟĬŜŅĴŅŏĮƦĬĺńĽħŋ

ľĸńĔŒĬĔŅĶįĸŇĨŏĮƦĬĭĶĶěŋĳńĦĤƢĨƞŅĚŕȮőħĵŏĜıŅŃĭĶĶěŋĳńĦĤƢĮĶŃŏĳĪŒĝƟėĶńŘĚŏħňĵĺŐĸƟĺĪŇŘĚȮŏĝƞĬȮĕĺħĬŘŜŅȮ

ĩŋĚıĸŅĽĨŇĔȮŏĮƦĬĨƟĬȮŐĸŃŏĴŊŗŀĕĵŃŏľĸƞŅĬňŘĩŌĔĔŜŅěńħŀĵƞŅĚœĴƞĩŌĔĺŇīňȮĔƞŀŒľƟŏĔŇħĴĸıŇļĨƞŀĽŇŗĚŐĺħĸƟŀĴŏĮƦĬ

ŀĵƞŅĚĴŅĔȮ[1]Ȯ ĞŉŗĚĕĵŃıĸŅĽĨŇĔĭŅĚĮĶŃŏĳĪĽŅĴŅĶĩĬŜŅĔĸńĭĴŅŒĝƟŒľĴƞȮ(Recycle) œħƟ ĞŉŗĚŏĮƦĬĔŅĶŐĔƟœĕ

ĮƤĠľŅĕĵŃĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ ŐĸŃĝƞĺĵĸħĮĶŇĴŅĦĕĵŃıĸŅĽĨŇĔȮĶĺĴœĮĩŉĚĔŅĶŏıŇŗĴĴŌĸėƞŅŐĔƞĕĵŃ

ıĸŅĽĨŇĔŀňĔħƟĺĵ 

 őħĵĕĵŃĕĺħıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩĬŜŅĴŅľĸŀĴĔĸńĭĴŅŒĝƟŒľĴƞĽƞĺĬŒľĠƞįĸŇĨěŅĔıŀĸŇŏŀĪŇĸňĬ

ŏĪŏĶĲĪŅŏĸĨ &Polyethylene terephthalate, PET) ĞŉŗĚěńħŏĮƦĬıŀĸŇŏŀĽŏĨŀĶƢĪňŗŒĝƟĔńĬŀĵƞŅĚŐıĶƞľĸŅĵ

ŒĬħƟŅĬĭĶĶěŋĳńĦĤƢĨƞŅĚŕȮĞŉŗĚĽƞĺĬŒľĠƞŏĮƦĬıĺĔĕĺħĬŘŜŅħŊŗĴȮőħĵŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĕĺħȮPET ŒĬŐĨƞ

ĸŃĭĶŇļńĪĬńŘĬŐĨĔĨƞŅĚĔńĬœĮȮĞŉŗĚĔŅĶĽńĚŏėĶŅŃľƢȮPET ěŅĔĔĶŃĭĺĬĔŅĶėĺĭŐĬƞĬȮ&Polycondensation'Ȯ

ĕŀĚĔĶħŏĪŏĶĲĪŅĸŇėȮ(Terephthalic acid, PTA)ȮŐĸŃŏŀĪŇĸňĬœĔĸėŀĸȮ&ethylene glycol, EG'Ȯőħĵ

ŒĝƟĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮœħƟŐĔƞȮıĸĺĚȮ(antimony), ŏěŀĶƢŏĴŏĬňĵĴȮľĶŊŀœĪŏĪŏĬňĵĴȮ[2]Ȯ ŀĵƞŅĚœĶĔŖĨŅĴĕĺħȮ

PET ŏľĸŊŀŒĝƟĪňŗĬŜŅĴŅľĸŀĴĔĸńĭĴŅŒĝƟŒľĴƞĬńŘĬŀŅěŏĔŇħĔŅĶĽĸŅĵĨńĺěŅĔėĺŅĴĝŊŘĬŐĸŃėĺŅĴĶƟŀĬŒĬĕĦŃ

ĔĶŃĭĺĬĔŅĶľĸŀĴĕŉŘĬĶŌĮŒľĴƞȮĪŜŅŒľƟĽŅĵőĞƞőĴŏĸĔŋĸĕŀĚȮPET ĕŅħŀŀĔȮĽƞĚįĸėĺŅĴľĬŊħ (Intrinsic 

viscosity)ȮĕŀĚȮPET ĸħĸĚȮŏĮƦĬįĸĴŅěŅĔĬŘŜŅľĬńĔőĴŏĸĔŋĸıŀĸŇŏĴŀĶƢĸħĸĚȮŀňĔĪńŘĚĵńĚıĭĺƞŅėĺŅĴ

ĪĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔŐĸŃėĺŅĴĪĬĪŅĬĨƞŀŐĶĚħŉĚĕŀĚȮPET ĸħĸĚħƟĺĵȮ 

 œĬĸŀĬȮ4Ȯ(Nylon 6)ȮĽńĚŏėĶŅŃľƢœħƟěŅĔĮĢŇĔŇĶŇĵŅȮring-opening polymerization ĕŀĚȮ

caprolactam ĞŉŗĚěńħŏĮƦĬıŀĸŇŏŀœĴħƢĪňŗĴňėĺŅĴŐĕŖĚŐĶĚŐĸŃĪĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔœħƟħňȮěŉĚŏľĴŅŃĽĴŒĬ

ĔŅĶĬŜŅĴŅĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮPET ĪňŗĴŅěŅĔĕĺħŏľĸŊŀŒĝƟȮŀĵƞŅĚœĶĔŖĨŅĴėĺŅĴœĴƞŏĕƟŅĔńĬȮ

(Immiscible blend)ȮĕŀĚıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚœĬĸŀĬȮ4ȮŐĸŃȮPET ĽƞĚįĸŒľƟœħƟĽĴĭńĨŇŏĝŇĚĔĸĪňŗĨŗŜŅ

ĕŀĚĺńĽħŋȮěŉĚĨƟŀĚĴňĔŅĶŏĨŇĴȮcompatibilizer ŏıŊŗŀŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚĺńĽħŋħńĚĔĸƞŅĺȮőħĵĴňĚŅĬĺŇěńĵĪňŗ

įƞŅĬĴŅœħƟĻŉĔļŅĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚıŀĸŇŐĸėĨŇėŐŀĞŇħȮ&poly(lactic acid),PLA) ŐĸŃȮ
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thermoplastic starch ĞŉŗĚıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħœĴƞĴňėĺŅĴŏĕƟŅĔńĬȮěŉĚĴňĔŅĶŏĨŇĴ glycidyl 

methacrylate grafted poly (ethylene octane) (GPOE)ȮŏıŊŗŀŏıŇŗĴȮinterfacial interaction ĶŃľĺƞŅĚ

ıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħœħƟȮĽƞĚįĸŒľƟĺńĽħŋĴňėĺŅĴĵŊħľĵŋƞĬŐĸŃĪĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔŏıŇŗĴĕŉŘĬȮ[3] 

 ŏĽƟĬŒĵŐĔƟĺěńħŏĮƦĬĺńĽħŋŏĽĶŇĴŐĶĚŐĔƞĺńĽħŋȮőħĵŏĴŊŗŀıŇěŅĶĦŅıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚȮPET Ĕńĭ

œĬĸŀĬȮ4ȮĬńŘĬȮěŃŏľŖĬœħƟĺƞŅœĬĸŀĬȮ4ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħŌħĞńĭėĺŅĴĝŊŘĬœħƟȮĞŉŗĚěŃĽƞĚįĸĨƞŀĽĴĭńĨŇ

ŏĝŇĚĔĸĪňŗŐĵƞĸĚĕŀĚĺńĽħŋŏĴŊŗŀįƞŅĬĔŅĶŒĝƟĚŅĬȮħńĚĬńŘĬĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĸĚœĮŒĬĺńĽħŋħńĚĔĸƞŅĺěŃĝƞĺĵŏıŇŗĴ

ėĺŅĴŏĽĩňĵĶĳŅıĪŅĚĶŌĮĶƞŅĚŐĸŃŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒľƟŐĔƞĺńĽħŋĴŅĔĵŇŗĚĕŉŘĬȮŀňĔĪńŘĚŏıŊŗŀŒľƟĺńĽħŋĴňĔŅĶĬŜŅœĮŒĝƟ

ĚŅĬĪňŗľĸŅĔľĸŅĵĴŅĔĵŇŗĚĕŉŘĬ 

 ěŅĔĚŅĬĺŇěńĵĬňŘěŉĚĴňŐĬĺėŇħŒĬĔŅĶĻŉĔļŅľŅĮĶŇĴŅĦĕŀĚ reactive compatibilizerȮĪňŗ

ŏľĴŅŃĽĴŐĔƞ RPET/Nylon6 őħĵ reactive compatibilizerȮĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅ ėŊŀ ŏŀĪīŇĸňĬȮĭŇĺĪŇĸȮ

ŀŃėĶŇŏĸĨȮœĔĸĞŇħŇĸȮŏĴĪŅėĶŇŏĸĨȮőėıŀĸŇŏĴŀĶƢȮ&Elvaloy)  ĞŉŗĚĴňľĴŌƞĺƞŀĚœĺŒĬĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅ ŐĸŃœħƟĴň

ĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭȮinterfacial interaction ĶŃľĺƞŅĚıŀĸŇŏĴŀĶƢŐĸŃŏĽƟĬŒĵŐĔƟĺȮőħĵĴňĔŅĶĮĶńĭĮĶŋĚ

ıŊŘĬįŇĺŏĽƟĬŒĵŐĔƟĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĨƞŅĚĝĬŇħĔńĬ ĪňŗĴňįĸĨƞŀĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮ

ŐĸŃĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚĶŃĭĭįĽĴ 

1.2. ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĺŇěńĵȮ&Objective of research) 

1.2.1 ĻŉĔļŅĮĶŇĴŅĦĕŀĚȮreactive compatibilizer ĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟŐĸŃ

ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮRPET/PA-6 

/,0,0ȮĻŉĔļŅĝĬŇħĕŀĚĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶĮĶńĭĮĶŋĚĔŅĶĔĶŃěŅĵĨńĺĕŀĚŏĽƟĬŒĵ

ŐĔƟĺŒĬıŀĸŇŏĴŀĶƢŏĴĪĶŇĔĞƢȮŐĸŃĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚėŀĴıŀĽŇĨ 

1.3 ĕŀĭŏĕĨĕŀĚĔŅĶĺŇěńĵȮ&Scope or delimitation of the study) 

/,1,/ȮıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨȮ&Poly(ethylene terephthalate), PET) ĶňœĞŏėŇĸĪňŗŒĝƟŒĬĚŅĬĺŇěńĵŏĮƦĬȮ
PET ěŅĔĕĺħıĸŅĽĨŇĔĪňŗŒĝƟŐĸƟĺȮ&post-consumer plastic bottle) ĨĶŅĻŇĸĮŅĔĶ 
1.3.2 œĬĸŀĬȮ4Ȯ(Nylon 6, Zytel® 7331J NC010) ŏĔĶħĜňħ ěŅĔĭĶŇļńĪȮDuPont 
1.3.3 Reactive compatibilizer ĪňŗŒĝƟŒĬĚŅĬĺŇěńĵȮėŊŀȮEthylene/butyl acrylate/glycidyl methacrylate 
copolymersȮ&E/BA/GMA) ľĶŊŀȮElvaloy œħƟĶńĭėĺŅĴŀĬŋŏėĶŅŃľƢěŅĔĭĶŇļńĪȮŏėĴňȮŀŇĬőĬŏĺĝńŗĬȮěŜŅĔńħ 
1.3.4 ŏĽƟĬŒĵŐĔƟĺĽńŘĬȮėĺŅĴĵŅĺȮ4ȮĴŇĸĸŇŏĴĨĶȮœħƟĶńĭėĺŅĴŀĬŋŏėĶŅŃľƢěŅĔĭĶŇļńĪȮėŀĬĔĶňĨȮėŀĴıŀĽŇĪȮěŜŅĔńħ 
1.3.5 ĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬĪňŗŒĝƟŒĬĚŅĬĺŇěńĵȮėŊŀȮ(3-Glycidyloxyproply)trimethoxy silane (GPTMS), 

(3-Aminopropyl)trimethoxy silane (APTMS) ŐĸŃȮ&3-Trimethoxysilyl)propyl methacrylate (TMSPM) 

ěŅĔĭĶŇļńĪȮSigma-Aldrich 
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1.4 ĮĶŃőĵĝĬƢĪňŗœħƟĶńĭ 

1.4.1 ĽŅĴŅĶĩľŅĮĶŇĴŅĦĕŀĚ reactive compatibilizer ŒĬĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚ 
ıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨĶňœĞŏėŇĸŐĸŃœĬĸŀĬȮ4ȮĪňŗĪŜŅŒľƟĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŐĸŃ
ĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢįĽĴħňĕŉŘĬ  
1.4.2 ĽŅĴŅĶĩľŅĝĬŇħĕŀĚĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĪňŗŒĝƟĮĶńĭĮĶŋĚıŊŘĬįŇĺŏĽƟĬŒĵŐĔƟĺĪňŗŒĝƟŏĽĶŇĴŐĶĚŐĔƞ 

ıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨȮRPET-Nylon6 ĪňŗĪŜŅŒľƟĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬŐĸŃĸńĔļĦŃĪŅĚ

ĽńĦģŅĬĺŇĪĵŅĕŀĚĺńĽħŋėŀĴıŀĽŇĨħňĕŉŘĬ 

1.4.3 ĽŅĴŅĶĩĸħĮĶŇĴŅĦĔŅĶĕĵŃŐĸŃŏıŇŗĴĴŌĸėƞŅĕĵŃıĸŅĽĨŇĔěŅĔĕĺħĬŘŜŅħŊŗĴŏľĸŊŀĪŇŘĚěŅĔőĶĚĚŅĬœħƟ  
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ĭĪĪňŗȮ0Ȯ 

ĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮ&Review of related literature) 

2.1ȮıŀĸŇŏĴŀĶƢįĽĴȮ&Polymer blend' 

 ĔŅĶĪŜŅıŀĸŇŏĴŀĶƢįĽĴŏĮƦĬĺŇīňĔŅĶľĬŉŗĚŏıŊŗŀĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚĺńĽħŋĪňŗĬŇĵĴĔńĬŀĵƞŅĚŐıĶƞľĸŅĵȮ
őħĵŏĔŇħěŅĔĔŅĶĬŜŅıŀĸŇŏĴŀĶƢŀĵƞŅĚĬƟŀĵĽŀĚĝĬŇħĴŅįĽĴĔńĬŏıŊŗŀĽĶƟŅĚŏĮƦĬĺńĽħŋŒľĴƞȮĞŉŗĚŏĮƦĬĔŅĶĬŜŅ
ĽĴĭńĨŇĪňŗŏħƞĬĕŀĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħĴŅĶĺĴĔńĬȮőħĵıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĽĴ
ŏĕƟŅĔńĬœħƟĨƞŅĚĔńĬȮĞŉŗĚıŀĸŇŏĴŀĶƢįĽĴĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬĽŅĴĮĶŃŏĳĪȮħńĚĬňŘ [4] 
 1. ıŀĸŇŏĴŀĶƢįĽĴĪňŗŏĕƟŅĔńĬœħƟľĶŊŀŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬŀĵƞŅĚĽĴĭŌĶĦƢȮ&Miscible or 

homogeneous polymer blends'ȮŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗįĽĴŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬĶŃħńĭőĴŏĸĔŋĸȮĞŉŗĚŏĔŇħĔńĭ

ıŀĸŇŏĴŀĶƢĪňŗĴňőėĶĚĽĶƟŅĚĪŅĚŏėĴňĪňŗėĸƟŅĵĔńĬĪŜŅŒľƟŏĔŇħĔŅĶįĽĴĕŀĚıŀĸŇŏĴŀĶƢŏĔŇħŏĮƦĬőėĶĚĽĶƟŅĚŏĲĽŏħňĵĺȮ

ĞŉŗĚŒĬĶŃĭĭĬňŘěŃıĭŀŋĦľĳŌĴŇĔŅĶŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺȮ&Glass transition temperature, Tg'ȮŏıňĵĚ

ľĬŉŗĚėƞŅ 

 0,ȮıŀĸŇŏĴŀĶƢįĽĴĪňŗŏĕƟŅĔńĬœħƟĭŅĚĽƞĺĬȮ(Partially polymer blends) ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗįĽĴŏĕƟŅ

ĔńĬœĴƞĽĴĭŌĶĦƢȮŏĬŊŗŀĚěŅĔėĺŅĴŐĨĔĨƞŅĚĕŀĚőėĶĚĽĶƟŅĚĪŅĚŏėĴňŐĸŃĲƕĽŇĔĽƢĭŅĚĽƞĺĬȮĪŜŅŒľƟŏĔŇħŏĲĽ

ĔĶŃěŅĵĨńĺȮ(Dispersed phase) ĕŀĚıŀĸŇŏĴŀĶƢȮĪňŗĴňĮĶŇĴŅĦĬƟŀĵĔĺƞŅŒĬŏĲĽĨƞŀŏĬŊŗŀĚȮ(Continuous 

phase) ĕŀĚıŀĸŇŏĴŀĶƢĪňŗĴňĮĶŇĴŅĦĴŅĔĔĺƞŅȮĞŉŗĚľŅĔŏĔŇħĔŅĶĔĶŃěŅĵĨńĺĪňŗħňěŃĽƞĚįĸĨƞŀĽĴĭńĨŇĪňŗħňĕŀĚ 

ıŀĸŇŏĴŀĶƢįĽĴħƟĺĵ 

 1,ȮıŀĸŇŏĴŀĶƢįĽĴĪňŗŏĕƟŅĔńĬœĴƞœħƟȮ&Immiscible polymer blends'ȮŏĬŊŗŀĚěŅĔėĺŅĴŐĨĔĨƞŅĚ

ĕŀĚőėĶĚĽĶƟŅĚĪŅĚŏėĴňŐĸŃĲƕĽŇĔĽƢĕŀĚıŀĸŇŏĴŀĶƢȮěŉĚĪŜŅŒľƟŏĔŇħŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚőĴŏĸĔŋĸĕŀĚ 

ıŀĸŇŏĴŀĶƢĬƟŀĵĴŅĔȮĽƞĚįĸŒľƟıŀĸŇŏĴŀĶƢįĽĴĴňĔŅĶŐĵĔŏĲĽĔńĬŀĵƞŅĚŏľŖĬœħƟĝńħȮĶĺĴĪńŘĚıŀĸŇŏĴŀĶƢįĽĴĪňŗœħƟ

ěŃĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗĨŗŜŅ 

2.1.1 ĺŇīňĔŅĶįĽĴŏıŊŗŀėĺŅĴŏĕƟŅĔńĬœħƟȮ(Method of Compatibilization) 

ĔŅĶįĽĴĔńĬĶŃľĺƞŅĚıŀĸŇŏĴŀĶƢĨƞŅĚĝĬŇħĔńĬȮĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚıŀĸŇŏĴŀĶƢȮŀňĔĪńŘĚ

įŌƟįĸŇĨĵńĚĨƟŀĚıŇěŅĶĦŅĨƟĬĪŋĬŒĬĔŅĶįĸŇĨħƟĺĵȮĞŉŗĚĔŅĶĪŜŅıŀĸŇŏĴŀĶƢįĽĴĬńŘĬĽŅĴŅĶĩĪŜŅœħƟľĸŅĔľĸŅĵĺŇīňȮ

ħńĚĬňŘȮ[5] 
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1. ĔŅĶıŇěŅĶĦŅĽĳŅıįĽĴŏĕƟŅĔńĬœħƟĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮ&Thermodynamic Miscibility) 

ŏĮƦĬĔŅĶıŇěŅĶĦŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĔńĬœħƟĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮőħĵĕŉŘĬĔńĭėĺŅĴĽĴħŋĸĕŀĚ

ŏŀĬĪŅĸĮƖŐĸŃŏŀĬőĪĶĮƖĕŀĚĔŅĶįĽĴĪňŗĴňĨƞŀıĸńĚĚŅĬŀŇĽĶŃĕŀĚĔŅĶįĽĴȮ(Free energy of mixing) ĞŉŗĚ

ĪķļġňĕŀĚȮFlory-HugginsȮœħƟĔĸƞŅĺĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚıĸńĚĚŅĬŀŇĽĶŃĕŀĚĔŅĶįĽĴħńĚĽĴĔŅĶĪňŗȮ0,/  

ɲGmix = ɲHmix - TɲSmix      (2.1) 

őħĵĪňŗ  ɲGmix  = ĔŅĶŏĮĸňŗĵĬŐĮĸĚıĸńĚĚŅĬŀŇĽĶŃĕŀĚĔŅĶįĽĴ 

  ɲHmix  = ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏŀĬĪŅĸĮƖĕŀĚĔŅĶįĽĴ 

  ɲSmix = ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏŀĬőĪĶĮƖĕŀĚĔŅĶįĽĴ 

  T = ŀŋĦľĳŌĴŇĪňŗŒĝƟŒĬĔŅĶįĽĴȮ&ŏėĸĺŇĬ' 

őħĵĶŃĭĭĔŅĶįĽĴěŃĽŅĴŅĶĩįĽĴŏĕƟŅĔńĬœħƟŏĴŊŗŀėƞŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚıĸńĚĚŅĬŀŇĽĶŃĕŀĚĔŅĶįĽĴȮ

&ɲGmixȮ'ȮĨŇħĸĭ ľĶŊŀĬƟŀĵĔĺƞŅĻŌĬĵƢ 

 ŒĬĔĶĦňĪňŗőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢĨƞŅĚĝĬŇħĔńĬĬńŘĬĴňŐĶĚħŉĚħŌħĔńĬŏıňĵĚŏĸŖĔĬƟŀĵȮıĭĺƞŅėƞŅĔŅĶ

ŏĮĸňŗĵĬŐĮĸĚŏŀĬĪŅĸĮƖĕŀĚĔŅĶįĽĴȮ&ɲHmix'ȮĬńŘĬĴňėƞŅŏĮƦĬĭĺĔȮĪŜŅŒľƟŏĔŇħėĺŅĴœĴƞŏĕƟŅĔńĬĶŃľĺƞŅĚ 

ĽŀĚŏĲĽȮŐĸŃŏĴŊŗŀőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴŏĕƟŅħƟĺĵĔńĬȮıĭĺƞŅĽŅĵőĞƞőĴŏĸĔŋĸıŀĸŇŏĴŀĶƢěŃĔĶŃěŅĵĨńĺ

ŐĭĭĽŋƞĴĬƟŀĵĸĚŏĬŊŗŀĚěŅĔĔŅĶŏėĸŊŗŀĬĪňŗŀĵƞŅĚěŜŅĔńħĽŅĵőĞƞőĴŏĸĔŋĸıŀĸŇŏĴŀĶƢȮĪŜŅŒľƟėƞŅŏŀĬőĪĶĮƖĕŀĚĔŅĶ

įĽĴĸħĸĚȮ&ɲSmix) ĪŜŅŒľƟėƞŅȮTɲSmix (ŒĬĽĴĔŅĶȮ0,/) œĴƞŏıňĵĚıŀĪňŗěŃŏŀŅĝĬŃėƞŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŏŀĬ

ĪŅĸĮƖĕŀĚĔŅĶįĽĴȮ&ɲHmix'ȮĽƞĚįĸŒľƟėƞŅȮɲGmixȮŏĮƦĬĭĺĔȮħńĚĬńŘĬıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚěŉĚœĴƞĽŅĴŅĶĩįĽĴŏĕƟŅ

ĔńĬœħƟȮ 

 0,ȮĔŅĶŏĨŇĴĽŅĶĝƞĺĵŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟȮ(Compatibilizer) 

 őħĵĽŅĶĝƞĺĵŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟ (Compatibilizer)ȮĬŇĵĴŒĝƟĽŜŅľĶńĭŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟĶŃľĺƞŅĚ 

ıŀĸŇŏĴŀĶƢĨƞŅĚĝĬŇħĔńĬŒĬĶŃĭĭıŀĸŇŏĴŀĶƢįĽĴȮľĶŊŀŏıŊŗŀŒľƟĲƕĸŏĸŀĶƢĔĶŃěŅĵĨńĺœħƟħňŒĬŏĲĽĕŀĚıŀĸŇŏĴŀĶƢ

ĽŜŅľĶńĭŒĬĶŃĭĭıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨȮĞŉŗĚȮCompatibilizer ŏĮƦĬıŀĸŇŏĴŀĶƢľĶŊŀőėıŀĸŇŏĴŀĶƢȮĪňŗĽŅĴŅĶĩ

ŐĭƞĚŀŀĔœħƟȮħńĚĬňŘ 

 0,/ȮĭĸŖŀĔľĶŊŀĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮ&Block or Graft Copolymers) [5, 6] 

 őħĵĮĔĨŇŐĸƟĺĔŅĶŏĨŇĴĭĸŖŀĔőėıŀĸŇŏĴŀĶƢŏĮƦĬĪňŗĬŇĵĴĴŅĔĔĺƞŅĔŅĶĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮĞŉŗĚŏĮƦĬĺŇīň

įĽĴŐĭĭľĬŉŗĚĪňŗĝƞĺĵŏıŇŗĴėĺŅĴĽŅĴŅĶĩŒĬėĺŅĴŏĕƟŅĔńĬœħƟĶŃľĺƞŅĚĔńĬĕŀĚıŀĸŇŏĴŀĶƢȮőħĵĭĸŖŀĔőė- 

ıŀĸŇŏĴŀĶƢĪňŗĮĶŃĔŀĭœĮħƟĺĵĭĸŖŀĔĕŀĚıŀĸŇŏĴŀĶƢĪňŗŏľĴŊŀĬĔńĬĔńĭıŀĸŇŏĴŀĶƢĨƞŅĚĝĬŇħĪňŗĬŜŅĴŅįĽĴĔńĬȮĞŉŗĚ

őėıŀĸŇŏĴŀĶƢěŃĨƟŀĚĴňőėĶĚĽĶƟŅĚŐĸŃĬŘŜŅľĬńĔőĴŏĸĔŋĸŏľĴŅŃĽĴĪňŗěŃœĮŐĪĶĔĨńĺŀĵŌƞĶŃľĺƞŅĚŏĲĽĕŀĚ 
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ıŀĸŇŏĴŀĶƢȮŏĬŊŗŀĚěŅĔĴňįĸĨƞŀėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĮƦĬĽŅĶĝƞĺĵįĽĴĪňŗħňȮĞŉŗĚĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢŏıŊŗŀ

ĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĝƞĺĵįĽĴĬńŘĬĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶĪħĽŀĭėĺŅĴĨƟŅĬĪŅĬŐĶĚħŉĚȮ

(Tensile test) 

 2.2 ıŀĸŇŏĴŀĶƢľĴŌƞĲƤĚĔƢĝńĬľĶŊŀĽƞĺĬĪňŗĺƞŀĚœĺĨƞŀĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅȮ&Functional/Reactive Polymers) 

 ŏĮƦĬĺŇīňĔŅĶŀĵƞŅĚľĬŉŗĚŏıŊŗŀŏıŇŗĴėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĽĴŏĕƟŅĔńĬœħƟĶŃľĺƞŅĚıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħȮ

őħĵĔŅĶŏĨŇĴıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬŏĕƟŅœĮŒĬĶŃĭĭȮŏıŊŗŀĪŜŅľĬƟŅĪňŗŏĮƦĬĽŅĶĝƞĺĵįĽĴȮőħĵĨƟŀĚŏĮƦĬ 

ıŀĸŇĴŀĶƢĪňŗĩŌĔħńħŐĮĶŒľƟĴňľĴŌƞĲƤĚĔƢĝńĬĪňŗĴňėĺŅĴĺƞŀĚœĺĨƞŀĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅȮľĶŊŀĴňŐĶĚħŉĚħŌħĶŃľĺƞŅĚ

őĴŏĸĔŋĸȮŏĝƞĬȮıŀĸŇŏĴŀĶƢħńĚĔĸƞŅĺĽŅĴŅĶĩŏĔŇħıńĬīŃœŀŀŀĬŇĔĔńĭıŀĸŇŏĴŀĶƢŀňĔĝĬŇħŒĬĶŃĭĭœħƟȮĞŉŗĚ

ĔĶŃĭĺĬĔŅĶħńħŐĮĶıŀĸŇŏĴŀĶƢŒľƟĴňľĴŌƞĲƤĚĔƢĝńĬĬńŘĬĽŅĴŅĶĩĪŜŅœħƟőħĵįƞŅĬŏėĶŊŗŀĚĮĢŇĔĶĦƢľĶŊŀ

ĔĶŃĭĺĬĔŅĶŀńħĶňħ 

 2.3 ĔŅĶĪŜŅŒľƟŏĔŇħĮĢŇĔŇĶŇĵŅĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢľĶŊŀıŀĸŇŏĴŀœĶŏĞĝńĬŒĬĶŃľĺƞŅĚĔŅĶįĽĴ 

(In-situ Grafting Polymerization) 

 ŏĮƦĬĔĶŃĭĺĬĔŅĶŒĬĶŃľĺƞŅĚĔŅĶįĽĴĪňŗĪŜŅŒľƟŏĔŇħĮĢŇĔŇĶŇĵŅĔĶŅĲĨƢőėıŀĸŇŏĴŀĶƢȮľĶŊŀıŀĸŇŏĴŀœĶ- 

ŏĞĝńĬȮ&Reactive blending'ȮĞŉŗĚŏĮƦĬĺŇīňĔŅĶįĽĴŐĭĭŒľĴƞőħĵœĴƞěŜŅŏĮƦĬĨƟŀĚŏĨŇĴĽŅĶĝƞĺĵįĽĴȮŏĬŊŗŀĚěŅĔ

ıŀĸŇŏĴŀĶƢŐĨƞĸŃĝĬŇħŒĬĶŃĭĭĽŅĴŅĶĩŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĔńĬœħƟȮĞŉŗĚĽŅĴŅĶĩŏĔŇħœħƟĪńŘĚŒĬĔĶŃĭĺĬĔŅĶ

ŀńħĶňħŐĭĭĽĔĶŌŏħňŗĵĺȮ(Single-screw extruder) ŐĸŃĔĶŃĭĺĬĔŅĶŀńħĶňħŐĭĭĽĔĶŌėŌƞȮ(Twin-screw 

extruder) ĞŉŗĚŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗĬŇĵĴȮŏĬŊŗŀĚěŅĔĽŅĴŅĶĩėĺĭėŋĴŀŋĦľĳŌĴŇĔŅĶįĽĴœħƟȮ 

 ŏŀĪīŇĸňĬȮĭŇĺĪŇĸȮŀŃėĶŇŏĸĨȮœĔĸĞŇħŇĸȮŏĴĪŅėĶŇŏĸĨȮőėıŀĸŇŏĴŀĶƢȮ&Elvaloy) ŏĮƦĬıŀĸŇŏŀĪŇĸňĬ
őėıŀĸŇŏĴŀĶƢĪňŗĴňĔŅĶĮĶńĭĮĶŋĚľĴŌƞĲƤĚĔƢĝńĬĕŀĚŏėĴňȮĞŉŗĚĪŜŅľĬƟŅĪňŗŏĮƦĬȮreactive compatibilizer ĞŉŗĚĴňľĴŌƞȮ
epoxide ĪňŗĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞĮĸŅĵȮcarboxyl, hydroxyl ŐĸŃȮamine ĕŀĚıŀĸŇŏĴŀĶƢœħƟȮ
ĬŀĔěŅĔĬňŘĵńĚĴňľĴŌƞȮester (R-AMMPŲ'ȮĞŉŗĚŏĮƦĬĽƞĺĬĪňŗĴňĕńŘĺěŉĚĽŅĴŅĶĩŏĔŇħıńĬīŃȮhydrogen Ĕńĭ 
ĽŅĵőĞƞıŀĸŇŏĴŀĶƢœħƟȮŀňĔĪńŘĚĴňĽƞĺĬĪňŗœĴƞĴňĕńŘĺȮ(-CH) ĪňŗĽŅĴŅĶĩŏĕƟŅœħƟħňĔńĭĽƞĺĬĕŀĚıŀĸŇŏĴŀĶƢĪňŗœĴƞĴňĕńŘĺœħƟ
ħńĚĳŅıĪňŗȮ2./ȮěŃŏľŖĬœħƟĺƞŅȮElvaloy ĴňėĺŅĴŏĜıŅŃĨńĺĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬ ĪňŗĽŅĴŅĶĩŒĝƟĽŜŅľĶńĭ
ĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸŐĔƞıŀĸŇŏĴŀĶƢœħƟ 
Ȯ 
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ĳŅıĪňŗȮ2./ȮőėĶĚĽĶƟŅĚĕŀĚȮElvaloy [7] 

0,0ȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıŀĸŇŏŀœĴħƢȮ4ȮľĶŊŀœĬĸŀĬȮ4Ȯ&Polyamide 6 or Nylon 6) 

 
ĳŅıĪňŗȮ2.0ȮőėĶĚĽĶƟŅĚľĬƞĺĵĞŘŜŅĕŀĚœĬĸŀĬ 6 [8] 

 ıŀĸŇŏŀœĴħƢȮ4ȮĬńŘĬĴňĝŊŗŀĽŅĴńĠĺƞŅȮœĬĸŀĬȮ4ȮĴňĽŌĨĶőėĶĚĽĶƟŅĚŏĮƦĬȮ&C6H11NO)n ĪňŗĴňőėĶĚĽĶƟŅĚħńĚ

ĳŅıĪňŗȮ2.0 ĞŉŗĚŏĮƦĬıŀĸŇŏĴŀĶƢĽńĚŏėĶŅŃľƢĮĶŃŏĳĪıŀĸŇŏŀœĴħƢĪňŗĴňėĺŅĴŏĮƦĬįĸŉĔĽŌĚȮĞŉŗĚŏĮƦĬľĬŉŗĚŒĬ 

ŏĪŀĶƢőĴıĸŅĽĨŇĔĺŇĻĺĔĶĶĴĪňŗŒĝƟĔńĬŀĵƞŅĚŐıĶƞľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴȮŏĬŊŗŀĚěŅĔœĬĸŀĬȮ4ȮŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗ

ĴňėĺŅĴŐĕŖĚŏľĬňĵĺȮĽŅĴŅĶĩĪĬĨƞŀĔŅĶĶńĭŐĶĚĴŅĔŕȮőħĵœĴƞŏĽňĵĶŌĮĚƞŅĵȮŀňĔĪńŘĚĵńĚĪĬĨƞŀĔŅĶŏĽňĵħĽňŐĸŃ

ĔŅĶĔńħĔĶƞŀĬȮĪŜŅŒľƟĴńĔĬŜŅœĮįĸŇĨŏĮƦĬįĸŇĨĳńĦĤƢĮĶŃŏĳĪŏĲƘŀĚȮĸƟŀȮŐĸŃĸŌĔĔĸŇŘĚȮ[9] Ȯ 

 0,0,/ȮĔŅĶĽńĚŏėĶŅŃľƢœĬĸŀĬȮ4 

 œĬĸŀĬȮ4ȮŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĽńĚŏėĶŅŃľƢœħƟěŅĔĔŅĶįƞŅĬĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬĔŅĶŏĮƕħĺĚȮ

&ring-opening polymerization'ȮĕŀĚėŅőĮĶŐĸėŐĪĴȮ(caprolactam) ħńĚŐĽħĚŒĬĳŅıĪňŗȮ2.1 ĞŉŗĚ

ŏĴŊŗŀėŅőĮĶŐĸėŐĪĴœħƟĶńĭėĺŅĴĶƟŀĬĪňŗŀŋĦľĳŌĴŇȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮĳŅĵŒĨƟĭĶĶĵŅĔŅĻœĬőĨĶŏěĬŏĮƦĬ

ŏĺĸŅȮ2-3ȮĝńŗĺőĴĚȮĔŖěŃŏĔŇħĔŅĶŐĨĔĕŀĚĺĚŒĬőėĶĚĽĶƟŅĚėŅőĮĶŐĸėŐĪĴȮŐĸƟĺŏĔŇħĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶ- 

ŏĞĝńĬĨƞŀœĮŏĶŊŗŀĵŕ  

 

ĳŅıĪňŗȮ2.1ȮĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢœĬĸŀĬȮ4Ȯ[10] 
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 2.2.2 ėŋĦĽĴĭńĨŇĪňŗĽŜŅėńĠĕŀĚœĬĸŀĬȮ4  

ěŅĔĨŅĶŅĚĪňŗȮ2./ȮŐĽħĚĽĴĭńĨŇĪńŗĺœĮĕŀĚœĬĸŀĬȮ6 ŏĮƦĬĺńĽħŋĪňŗĪĬĪŅĬŐĸŃĪĬĨƞŀĔŅĶŏĽňĵħĽňȮĴňėĺŅĴ

ŐĕŖĚŐĔĶƞĚĽŌĚȮĪĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔœħƟħňĪňŗŀŋĦľĳŌĴŇĨŗŜŅȮŀňĔĪńŘĚĵńĚĪĬĪŅĬĨƞŀĬŘŜŅĴńĬœħƟħňȮĴňĽĴĭńĨŇŏĮƦĬ

ĜĬĺĬœĲĲƚŅĪňŗħňȮŀĵƞŅĚœĶĔŖĨŅĴœĬĸŀĬȮ4ȮĽŅĴŅĶĩħŌħĞńĭėĺŅĴĝŊŘĬœħƟȮŐĸŃœĴƞĪĬĨƞŀĽŅĶĸŃĸŅĵĔĶħľĶŊŀĽŅĶĸŃĸŅĵ

ĪňŗĴňĕńŘĺĽŌĚȮħńĚĬńŘĬĔƞŀĬĬŜŅœĬĸŀĬȮ4ȮœĮĪŜŅĔŅĶĕŉŘĬĶŌĮĬńŘĬėĺĶĬŜŅœĮŀĭŐľƟĚŏıŊŗŀœĸƞėĺŅĴĝŊŘĬŀŀĔĔƞŀĬȮ[11] 

ĨŅĶŅĚĪňŗȮ2./ȮĽĴĭńĨŇĪńŗĺœĮĕŀĚœĬĸŀĬȮ6 [10] 
Properties Value 

Dimensional Stability 

Coefficient of Linear 
Thermal Expansion 

5 - 1210-5/ęC 

Shrinkage 0.5 - 1.5% 

Water Absorption 24 hr. 1.6 - 1.9% 

Electrical Properties 

Arc Resistance 118 ů 125 sec 

Dielectric Constant 4 - 5 

Dielectric Strength 10 ů 20 kV/min 
Dissipation Factor 100 - 60010-4 

Volume Resistivity 141015 ohm.cm 

Fire Performances 
Fire Resistance (LOI) 23 ů 26% 

Flammability UL94 HB 

Mechanical Properties 

Elongation at Break 200 ů 300% 
Elongation at Yield 3.4 ů 140% 

Flexibility (Flexural 
Modulus) 

0.8 ů 2 GPa 

Hardness Rockwell M 30 ů 80 

Hardness Shore D 80 ů 95 
Stiffness (Flexural Modulus) 0.8 ů 2 GPa 
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Properties Value 

Mechanical Properties 

Strength at Break (Tensile) 50 ů 95 MPa 

Strength at Yield (Tensile) 50 ů 90 MPa 
Toughness (Notched Izod 
Impact at Room 
Temperature) 

50 ů 160 J/m 

Toughness at Low 
Temperature (Notched Izod 
Impact at Low 
Temperature) 

16 ů 210 J/m 

WmsleŲqȮKmbsjsq 0.8 ů 2 GPa 
Optical Properties Gloss 130 ů 145 % 

Physical Properties 
Density 1.12 ů 1.14 g/cm3 

Glass Transition 
Temperature 

60 ęC 

Radiation Resistance 
Gamma Radiation 
Resistance 

Fair 

UV Light Resistance Fair 

Service Temperature 

HDT @0.46 MPa (67 psi) 150 ů 190 ęC 
HDT @1.8 MPa (264 psi) 60 ů 80 ęC 

Max Continuous Service 
Temperature 

80 ů 120 ęC 

Min Continuous Service 
Temperature 

-40 to -20 ęC 

Others 

Sterilization Resistance 
(Repeated) 

Poor 

Thermal Insulation 
(Thermal Conductivity) 

0.24 W/m.K 



  

  

/. 

0,1ȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨȮ&Polyethylene terephthalate, PET)Ȯ 

 

ĳŅıĪňŗȮ2.4ȮőėĶĚĽĶƟŅĚľĬƞĺĵĞŘŜŅĕŀĚıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨȮ[12] 

ıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨ (PET ľĶŊŀȮPETE) ĴňĽŌĨĶőėĶĚĽĶƟŅĚŏĮƦĬȮ&C10H8O4)n ħńĚŐĽħĚŒĬĳŅı

ĪňŗȮ2.4ȮŏĮƦĬıŀĸŇŏĴŀĶƢŏĪŀĶƢőĴıĸŅĽĨŇĔĪňŗŒĝƟĚŅĬĪńŗĺœĮŒĬĔĸŋƞĴıŀĸŇŏŀĽŏĨŀĶƢȮĞŉŗĚıŀĸŇŏŀĽŏĨŀĶƢŏĶĞŇŗĬŏĮƦĬĪňŗ

ĶŌƟěńĔĔńĬħňŒĬħƟŅĬėŋĦĽĴĭńĨŇĨƞŅĚŕȮŏĝƞĬȮĽĴĭńĨŇŏĝŇĚĔĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŐĸŃėĺŅĴĨƟŅĬĪŅĬĨƞŀ

ĽŅĶŏėĴňȮőħĵȮPET ŏĮƦĬŏĪŀĶƢőĴıĸŅĽĨŇĔĪňŗĽŅĴŅĶĩĶňœĞŏėŇĸœħƟȮőħĵĴňĽńĠĸńĔļĦƢŏĮƦĬŏĸĕȮ/ȮħńĚŐĽħĚŒĬ

ĳŅıĪňŗȮ2.3ȮĔŅĶĶňœĞŏėŇĸĕŀĚȮPET ĽŅĴŅĶĩŏĮĸňŗĵĬŏĮƦĬŏĽƟĬŒĵįƟŅȮŐįƞĬĝňĪĽŜŅľĶńĭĭĶĶěŋĳńĦĤƢȮŐĸŃįĸŇĨ

ĝŇŘĬĽƞĺĬĵŅĬĵĬĨƢœħƟ  

 
ĳŅıĪňŗȮ2.3ȮĽńĠĸńĔļĦƢĴŅĨĶģŅĬĕŀĚıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨ [13] 

0,1,/ȮĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨ 

 ĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢȮPET ŒĬŀŋĨĽŅľĔĶĶĴȮĽŅĴŅĶĩĽńĚŏėĶŅŃľƢœħƟőħĵĔŅĶ

ŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚ ethylenediolȮĔńĭȮaromatic diester (dimethyl terephthalate ů DMT'ȮľĶŊŀȮ

diacid (terephthalic acid)ȮĞŉŗĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢœħƟȮ0ȮĺŇīňȮ[14]ȮœħƟŐĔƞ 

 /,ȮįƞŅĬĮĢŇĔŇĶŇĵŅȮTransesterification 

 ĞŉŗĚŒĬĔĶŃĭĺĬĔŅĶĬňŘŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĕńŘĬȮőħĵĕńŘĬŐĶĔŏĮƦĬĕńŘĬĕŀĚĮĢŇĔŇĶŇĵŅȮTransesterificationȮ

őħĵĔŅĶŏĮĸňŗĵĬľĴŌƞŏĴĪŇĸŏŀĽŏĪŀĶƢĕŀĚȮDMT ŏĮƦĬ bis(2- hydroxyethyl)terephthalate (bis-HET)Ȯ

ŐĸŃŏĔŇħŏĮƦĬȮoligomerȮĮĶŇĴŅĦŏĸŖĔĬƟŀĵȮĞŉŗĚŒĬĮĢŇĔŇĶŇĵŅĬňŘŏĔŇħŒĬĝƞĺĚŀŋĦľĳŌĴŇȮ/3.-0/.ȮŀĚĻŅŏĞĸŏĞňĵĽȮ

ŐĸŃĳŅĵŒĨƟėĺŅĴħńĬĭĶĶĵŅĔŅĻĔƠŅĞŏĜŊŗŀĵȮŏıŊŗŀĮƚŀĚĔńĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬȮőħĵŒĬĶŃľĺƞŅĚ

ĮĢŇĔŇĶŇĵŅħńĚĔĸƞŅĺěŃĔŜŅěńħȮmethanol ŐĸƟĺœħƟŏĮƦĬȮoligomersȮĕŀĚȮhydroxyethylůterminated 

terephthalate ľĶŊŀȮbis(2-hydroxyethyl)terephthalate) 



  

  

// 

ĨƞŀĴŅŒĬĕńŘĬĪňŗĽŀĚĕŀĚĔĶŃĭĺĬĔŅĶŏĮƦĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮPolycondensationȮĪňŗĝƞĺĚŀŋĦľĳŌĴŇȮ05.-06.Ȯ

ŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃŏĮƦĬĶŃĭĭĽŋĠĠŅĔŅĻȮ(10-50 ıŅĽėŅĸ) őħĵŏĔŇħĮĢŇĔŇĶŇĵŅȮPolycondensationȮĕŀĚ

ľĴŌƞȮhydroxyethylȮendȮĽŀĚľĴŌƞĶŃľĺƞŅĚĔńĬȮěŃŏĔŇħŏĮƦĬȮPET homopolymerȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ2.4 

 

ĳŅıĪňŗȮ2.4ȮĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨįƞŅĬĮĢŇĔŇĶŇĵŅȮTransesterification [14] 

 0,ȮįƞŅĬĔĶŃĭĺĬĔŅĶȮDirect esterification 

 ĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶĬňŘŏĮƦĬĔŅĶĽńĚŏėĶŅŃľƢȮPET įƞŅĬĮĢŇĔŇĶŇĵŅȮdirect polyesterification 

őħĵĴňĽŅĶĨńŘĚĨƟĬŏĮƦĬȮTerephthalic acid (TPA) ŐĸŃ Ethylenediol (ED) ĞŉŗĚĽŅĴŅĶĩŐĭƞĚ

ĔĶŃĭĺĬĔŅĶŀŀĔŏĮƦĬĽŀĚĕńŘĬȮőħĵĕńŘĬŐĶĔŏĮƦĬĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚȮTPAȮĔńĭȮED &excess) őħĵěŃ

œħƟįĸŇĨĳńĦĤƢĕƟŅĚŏėňĵĚŏĮƦĬĬŘŜŅŀŀĔĴŅħƟĺĵȮĞŉŗĚĨƟŀĚĪŜŅĔŅĶĔŜŅěńħĬŘŜŅŀŀĔȮŏıŊŗŀŒľƟĮĢŇĔŇĶŇĵŅȮesterification 

ħŜŅŏĬŇĬœĮŀĵƞŅĚĽĴĭŌĶĦƢȮŐĸŃœħƟįĸŇĨĳńĦĤƢľĸńĔŏĮƦĬȮoligo-ester ĕŀĚȮPET ĪňŗĴňľĴŌƞȮhydroxyethyl ŀĵŌƞ

ĪňŗĮĸŅĵĽŅĵőĞƞőĴŏĸĔŋĸħńĚŐĽħĚŒĬĳŅıĪňŗȮ2.5ȮěŅĔĬńŘĬŒĬĕńŘĬĪňŗĽŀĚŏĮƦĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮ

polycondensation ĨƞŀœĮȮěĬœħƟįĸŇĨĳńĦĤƢŏĮƦĬȮPET  



  

  

/0 

  

ĳŅıĪňŗȮ2.5ȮĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨįƞŅĬĮĢŇĔŇĶŇĵŅȮDirect esterification [14] 

2.3.2 ėŋĦĽĴĭńĨŇĪňŗĽŜŅėńĠĕŀĚıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨȮ 

 ěŅĔĨŅĶŅĚĪňŗȮ2.0ıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨȮ&Poly(ethylene terephthalate), PET'ȮŏĮƦĬȮ

semicrystalline polyesterȮĪňŗĴňŀŋĦľĳŌĴŇĔŅĶŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺȮ(Tg) ŏĮƦĬȮ54ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĴň

ŀŋĦľĳŌĴŇĔŅĶľĸŀĴįĸŉĔȮ&Tm'ȮŏĮƦĬȮ03.ȮŀĚĻŅŏĞĸŏĞňĵĽȮĽƞĺĬėĺŅĴľĬŅŐĬƞĬĕŀĚĽƞĺĬĪňŗŏĮƦĬŀĽńĦģŅĬȮ

&Amorphous'ȮŐĸŃĽƞĺĬĪňŗŏĮƦĬįĸŉĔȮ(Crystallinity) ĪňŗŀŋĦľĳŌĴŇȮ03ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬȮ/,11ȮĔĶńĴ/ĴŇĸĸŇĸŇĨĶ 

ŐĸŃȮ/,3.ȮĔĶńĴ/ĴŇĸĸŇĸŇĨĶ ĨŅĴĸŜŅħńĭȮŐĸŃĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚľĬƞĺĵĞŘŜŅŏĮƦĬȮ/70,0ȮĔĶńĴ-őĴĸ [15] 

ĨŅĶŅĚĪňŗȮ2.0ȮĽĴĭńĨŇĪńŗĺœĮĕŀĚıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨ [15] 
Property Test method Value (unit) 

Molecular weight (of repeating unit) - 192 (g mol-1) 
Mark-Houwink parameters - k = 3.72 x 10-2 (ml g-1) a=0.73 
Weight-average MW - 30,000-80,000 (g mol-1) 
Density - 1.41 (g cm-3) 
Glass transition temperature DSC 69-115 (ęC) 
Melting temperature DSC 256 (ęC) 
Heat of fusion DSC 166 (J/g) 
Breaking strength Tensile 50 (MPa) 
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Property Test method Value (unit) 

RclqgjcȮqrpclerfȮ&WmsleŲqȮkmbsjsq'  1700 (MPa) 
Yield strain Tensile 4 (%) 
Impact strength ASTM D256-86 90 (J m-1) 
Water adsorption (after 24 hr) - 0.5 (%) 

 
ĨŅĶŅĚĪňŗȮ2.1ȮĨńĺŀĵƞŅĚĕŀĚėƞŅėĺŅĴľĬŊħĽŜŅľĶńĭȮPET ĪňŗĬŜŅœĮŒĝƟĚŅĬŐĨĔĨƞŅĚĔńĬ [15] 

Application [́ ] (dl g-1) 

Recording tape 0.60 
Fibres 0.65 

Carbonated drink bottles 0.73-0.8 

Industrial tyre cord 0.85 

ŒĬĝƞĺĚĮƖĪňŗįƞŅĬĴŅįŌƟįĸŇĨȮvirgin PET ĴňŐĬĺőĬƟĴŒĬĔŅĶįĸŇĨȮPET-copolymer ŀĵƞŅĚŏĝƞĬȮ

isophathalic acid modified PET ŐĪĬĪňŗĔŅĶŒĝƟȮhomopolymerȮPET ĞŉŗĚĕĺħȮPET őħĵĪńŗĺœĮĴńĔ

įĸŇĨěŅĔȮcopolymer PET ŏĬŊŗŀĚěŅĔĴňėĺŅĴŏĮƦĬįĸŉĔĪňŗĬƟŀĵȮĴňėĺŅĴŏľĬňĵĺĪňŗħňȮŐĸŃĚƞŅĵĨƞŀĔŅĶĕŉŘĬĶŌĮȮ

őħĵȮcopolymer PETȮĪňŗĬŇĵĴŒĝƟĔńĬŒĬĨŀĬĬňŘŐĽħĚħńĚĳŅıĪňŗȮ2.6 

 
ĳŅıĪňŗȮ2.6ȮŐĽħĚȮPET copolymer ĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ [15] 
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0,1,1ȮıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨĶňœĞŏėŇĸȮ&Recycle polyethylene terephthalate)  

 ŀŋĨĽŅľĔĶĶĴĶňœĞŏėŇĸȮpost-consumer PET (POSTC-PET) œħƟŏĶŇŗĴĨƟĬĴŅěŅĔŐĶĚįĸńĔħńĬ

ŏĶŊŗŀĚĽŇŗĚŐĺħĸƟŀĴŒĬĔŅĶěńħĔŅĶĮƤĠľŅĕĵŃȮŐĸŃŀňĔŏľĨŋįĸĪňŗĽŜŅėńĠŏĮƦĬįĸěŅĔįĸŇĨĳńĦĤƢȮPET ĴňŀńĨĶŅ

ĔŅĶĽĸŅĵĨńĺĨŅĴīĶĶĴĝŅĨŇĝƟŅ ŏĬŊŗŀĚěŅĔȮPET ŏĮƦĬıĸŅĽĨŇĔĪňŗœĴƞĽŅĴŅĶĩĵƞŀĵĽĸŅĵĪŅĚīĶĶĴĝŅĨŇœħƟȮĞŉŗĚ

ŒĬĔĶŃĭĺĬĔŅĶĵƞŀĵĽĸŅĵȮPET ĬńŘĬĞńĭĞƟŀĬŐĸŃĴňĶŅėŅŐıĚȮħńĚĬńŘĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĮƦĬĪŅĚŏĸŊŀĔĪňŗ

ħňĪňŗĽŋħŒĬĔŅĶĸħĕĵŃĮĶŃŏĳĪȮPET [15] 

 ĔŅĶĶňœĞŏėŇĸėĶńŘĚŐĶĔĕŀĚőĸĔŏĮƦĬĔŅĶĶňœĞŏėŇĸĕĺħȮPET ŒĬĮƖȮė,Ļ,Ȯ/755ȮőħĵĮĶŇĴŅĦĔŅĶŒĝƟ

įĸŇĨĳńĦĤƢĪňŗĪŜŅěŅĔȮPETȮĕŀĚĮĶŃŏĪĻŀŀĽŏĨĶŏĸňĵŒĬĮƖȮė,Ļ,Ȯ0...ȮĴňĮĶŇĴŅĦȮ66,258 ĨńĬȮĞŉŗĚĴňŏıňĵĚȮ

06,//1ȮĨńĬȮĪňŗĩŌĔĬŜŅĴŅĶňœĞŏėŇĸĔĸńĭĴŅŒĝƟŒľĴƞėŇħŏĮƦĬȮ10 ŏĮŀĶƢŏĞŖĬĨƢȮĞŉŗĚĴňĬńĔĺŇěńĵľĸŅĵĪƞŅĬĪňŗœħƟ

ĶŅĵĚŅĬŏĔňŗĵĺĔńĭėĺŅĴĮĶŃĽĭėĺŅĴĽŜŅŏĶŖěĕŀĚĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮPET ŐĨƞȮPET flake ĪňŗĩŌĔĬŜŅĴŅ 

ĶňœĞŏėŇĸĬńŘĬıĭĺƞŅĴňĽŅĶĮĬŏĮƘƨŀĬĪňŗŏĮƦĬĮƤěěńĵľĸńĔĪňŗĽƞĚįĸŒĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮőħĵĮĶŇĴŅĦĽŅĶ

ĮĬŏĮƘƨŀĬŒĬ PET flake ĪňŗĔŜŅľĬħœĺƟĕńŘĬĨŗŜŅœħƟŐĽħĚħńĚĨŅĶŅĚĪňŗȮ2.2  

ĨŅĶŅĚĪňŗȮ2.2ȮĮĶŇĴŅĦĕńŘĬĨŗŜŅĕŀĚĽŅĶĮĬŏĮƘƨŀĬŒĬ PET flake ĪňŗĔŜŅľĬħœĺƟŒĬĔŅĶĬŜŅœĮĶňœĞŏėŇĸœħƟ 

Property Value 

[ʂ] >0.7 dl g-1 
Tm >240 ęC 

Water content <0.02 wt.% 
Flake size 0.4 mm < D < 8 mm 

Dye content <10 ppm 

Yellowing index <20 
Metal content <3 ppm 

PVC content <50 ppm 

Polyolefin content <10 ppm 

 0,1,1,/ȮĔŅĶĮĬŏĮƘƨŀĬȮ(Contamination)Ȯ 

 ĔŅĶĮĬŏĮƘƨŀĬĕŀĚıĸŅĽĨŇĔȮpost-consumer PET (POSTC-PET) ŏĮƦĬĽŅŏľĨŋľĸńĔĕŀĚĔŅĶ

ŏĽŊŗŀĴĽĳŅıĕŀĚĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĽĴĭńĨŇĪŅĚŏėĴňŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮőħĵľŅĔĴň

ĮĶŇĴŅĦĕŀĚĽŅĶĮĬŏĮƘƨŀĬĪňŗĬƟŀĵěŃŏĮƦĬįĸħňĨƞŀėŋĦĳŅıĕŀĚȮPET ĞŉŗĚĽŅĶĮĬŏĮƘƨŀĬŒĬȮPOSTC-PET 

ľĸŅĵĝĬŇħœħƟŐĔƞ 
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  -ȮĽŅĶĮĬŏĮƘƨŀĬĪňŗŏĮƦĬĔĶħȮ(Acid producing contaminants) 

 ĔĶħĪňŗŏĮƦĬŀńĬĨĶŅĵĪňŗĽŋħŒĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮPOSTC-PET ĬńŗĬėŊŀĔĶħŀŃĞŇĨŇĔȮŏĮƦĬĔĶħĪňŗ

ŏĔŇħěŅĔĔŅĶĽĸŅĵĨńĺĕŀĚıŀĸŇœĺĬŇĸŀŃĞŇŏĨĨȮ(polyvinyl acetate) ĬŀĔěŅĔĬňŘĵńĚŏĔŇħĔĶħőĶĞŇĬȮ(rosin- 

acid) ŐĸŃĔĶħŀŃŏĭĨŇĔȮ(abietic acid) ĪňŗĴńĔŒĝƟŒĬĔŅĶįĸŇĨĔŅĺŐĸŃįĸŇĨĔĶħœŁőħĶėĸŀĸŇĔȮ

(hydrochloric acid) ŏĔŇħěŅĔĔŅĶĽĸŅĵĨńĺĕŀĚȮPVC őħĵĔĶħĪŜŅľĬƟŅĪňŗŏĮƦĬĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĽŜŅľĶńĭ

ĮĢŇĔŇĶŇĵŅĔŅĶĨńħĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮ(chain scission) ĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶľĸŀĴ PETȮĞŉŗĚěŅĔĚŅĬĺŇěńĵ

ĕŀĚȮPaci ŐĸŃȮLa Mantia [16] œħƟĻŉĔļŅŀŇĪīŇıĸĕŀĚĮĶŇĴŅĦȮPVC ŏıňĵĚŏĸŖĔĬƟŀĵĪňŗĴňįĸĨƞŀ

ĔĶŃĭĺĬĔŅĶľĸŀĴĶňœĞŏėŇĸȮPET ıĭĺƞŅĮĶŇĴŅĦĕŀĚȮPVC ŏıňĵĚȮ/..Ȯppm ĽƞĚįĸŒľƟŏĔŇħĔŅĶĽĸŅĵĨńĺ

ŐĸŃĔŅĶŏĮĸňŗĵĬĽňĕŀĚıŀĸŇŏŀĽŏĨŀĶƢȮőħĵŏĮƦĬįĸĴŅěŅĔŀŇĪīŇıĸĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĪňŗŏĮƦĬȮhydrogen 

chloride ŏľĬňŗĵĺĬŜŅŒľƟŏĔŇħĔŅĶĽĸŅĵĨńĺŐĭĭĮĢŇĔŇĶŇĵŅĔŅĶĨńħĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮĬŀĔěŅĔĬňŘıĭĔŅĶ

ŏĮĸňŗĵĬĽňĕŀĚȮPVC ŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶľĸŀĴĶňœĞŏėŇĸȮPET  

  - ĬŘŜŅȮ(Water)  

 ėĺŅĴĝŊŘĬĴňĽƞĺĬĪŜŅŒľƟĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢĸħĸĚŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮ

POSTC-PET įƞŅĬĮĢŇĔŇĶŇĵŅȮhydrolysis ĞŉŗĚėĺĶĴňėĺŅĴĝŊŘĬĮĶŇĴŅĦĨŗŜŅĔĺƞŅȮ.,.0ȮŏĮŀĶƢŏĞŖĬĨƢȮŏıŊŗŀ

ľĸňĔŏĸňŗĵĚĔŅĶĸħĸĚĕŀĚĬŘŜŅľĬńĔőĴŏĸĔŋĸȮőħĵĮĶŇĴŅĦĪňŗĮĬŏĮƘƨŀĬĽƞĺĬŒľĠƞĴŅěŅĔĔĶŃĭĺĬĔŅĶĪŜŅėĺŅĴ

ĽŃŀŅħıĸŅĽĨŇĔȮŐĨƞĽŅĴŅĶĩĸħĮƤĠľŅħńĚĔĸƞŅĺœħƟħƟĺĵĔŅĶŀĭŐľƟĚĪňŗŏľĴŅŃĽĴ 

  -ȮĽŅĶĮĬŏĮƘƨŀĬĽňȮ(Coluring contaminants) 

   ŏĻļĕĺħĪňŗĴňĽňŐĸŃĜĸŅĔıŇĴıƢĽňĬńŘĬĪŜŅŒľƟŏĔŇħĽňœĴƞıŉĚĮĶŃĽĚėƢŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮ

ħńĚĬńŘĬĔŅĶĮĶńĭĮĶŋĚŏĶŊŗŀĚĔŅĶėńħŐĵĔŐĸŃĔŅĶĪŜŅėĺŅĴĽŃŀŅħŀŅěĝƞĺĵĸħĮƤĠľŅĔŅĶĮĬŏĮƘƨŀĬĽňœħƟ 

  -ȮŐŀĞňĪŅĸħňœŁħƢȮ&Acetaldehyde) 

 ŐŀĞňĪŅĸħňœŁħƢĬńŘĬıĭŒĬıĸŅĽĨŇĔȮPET ŐĸŃȮPOSTC-PET ĞŉŗĚŏĮƦĬŏĮƦĬįĸŇĨįĸıĸŀĵœħƟěŅĔ

ĮĢŇĔŇĶŇĵŅĔŅĶĽĸŅĵĨńĺĕŀĚȮPET őħĵŐŀĞňĪŅĸħňœŁħƢĽŅĴŅĶĩŐıĶƞŏĕƟŅĽŌƞŀŅľŅĶœħƟěŅĔĭĶĶěŋĳńĦĤƢĪňŗĪŜŅěŅĔ

ıĸŅĽĨŇĔȮPET ĞŉŗĚŏĮƦĬĽŇŗĚĪňŗėĺĶĔńĚĺĸŒĬĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮPOSTC-PET ĔŅĶĶŃŏľĵ

ĕŀĚŀŃĞňĨńĸħňœŁħƢĬńŘĬĽŅĴŅĶĩĸħœħƟőħĵĳŅĵŒĨƟĽĳŅĺŃĽŋĠĠŅĔŅĻľĶŊŀĔŅĶŀĭŐľƟĚȮőħĵĴňĽŅĶŒľƟėĺŅĴėĚ

ĨńĺȮ&Stabilizer)ȮĪňŗŏĨŇĴŒĬıĸŅĽĨŇĔȮPET œħƟŐĔƞȮ2-aminobenzoic acid, diphenylamine ŐĸŃ 

 2*3-dihydroxybenzoic acid ŏıŊŗŀĸħĔŅĶŏĔŇħĕŀĚŐŀĞňĪŅĸħňœŁħƢ 
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  -ȮĽŅĶĮĬŏĮƘƨŀĬŀŊŗĬŕ 

 ĔŅĶŒĝƟĕĺħȮPET ŒĬĔŅĶĭĶĶěŋĽŅĶŏėĴňŀŊŗĬŕȮŏĝƞĬȮįĚĞńĔĲŀĔȮŏĝŊŘŀŏıĸŇĚȮĵŅęƞŅŐĴĸĚȮŐĸŃŀŊŗĬŕȮ

ĞŉŗĚĽŅĶĨĔėƟŅĚĕŀĚĽŅĶŏľĸƞŅĬňŘŀŅěŏĮƦĬŀńĬĨĶŅĵĨƞŀĽŋĕĳŅıľŅĔĽŅĶŏľĸƞŅĬňŘĵńĚėĚėƟŅĚŀĵŌƞľĸńĚěŅĔ

ĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮPOSTC-PET ĽƞĚįĸŒľƟįŌƟėĬŏĔŇħėĺŅĴĨĶŃľĬńĔŏıŇŗĴĕŉŘĬŏĔňŗĵĺĔńĭŀńĬĨĶŅĵĪňŗŏĔňŗĵĺĔńĭ

ĺńĽħŋĪňŗĔƞŀŒľƟŏĔŇħŀńĬĨĶŅĵĨƞŀĽŋĕĳŅıĕŀĚĮĶŃĝŅĝĬȮőħĵĨƟŀĚĴňĔŅĶĸħĮĶŇĴŅĦĕŀĚĽŅĶĮĬŏĮƘƨŀĬŏľĸƞŅĬňŘ 

 0,1,1,0ȮĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸĪńŗĺœĮĕŀĚȮPOSTC-PET 

 ĴňĽŀĚĔĶŃĭĺĬĔŅĶľĸńĔŒĬĕńŘĬĨŀĬĔŅĶĶňœĞŏėŇĸȮPET flake œħƟŐĔƞȮĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĝŇĚŏėĴňȮ

ŐĸŃĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĝŇĚĔĸ 

  -ȮĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĝŇĚŏėĴňȮ(Chemical recycling process) 

 ĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĝŇĚŏėĴňľĶŊŀȮchemolysis ĕŀĚȮPOSTC-PET ėŊŀĔĶŃĭĺĬĔŅĶħňıŀĸŇ- 

ŏĴŀœĶŏĞĝńĬȮ(depolymerisation) ŏĔŇħŏĮƦĬĴŀĬŀŏĴŀĶƢľĶŊŀőŀĸŇőĔŏĴŀĶƢȮ(oligomer) őħĵĪŅĚŏėĴňĬńŘĬ

ĽŅĶĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶħňıŀĸŇŏĴŀœĶŏĞĝńĬĮĶŃĔŀĭħƟĺĵȮĬŘŜŅȮ&ĔĶŃĭĺĬĔŅĶœŁőħĶœĸĞŇĽ', ŏĴĪŅĬŀĸȮ

&ĔĶŃĭĺĬĔŅĶŏĴĪŅőĬœĸĞŇĽ'ȮŐĸŃȮEG &œĔĸőėœĸĞŇĽ'ȮőħĵőėĶĚĽĶƟŅĚĕŀĚĽŅĶĮĶŃĔŀĭĪňŗœħƟěŅĔ

ĔĶŃĭĺĬĔŅĶħňıŀĸŇŏĴŀœĶŏĞĝńĬĕŀĚȮPET ŐĽħĚħńĚĳŅıĪňŗȮ2.7ȮĞŉŗĚĕƟŀŏĽňĵľĸńĔŒĬĔĶŃĭĺĬĔŅĶȮ

chemolysisȮĕŀĚĔŅĶĪŜŅŏėĴňȮPET ėŊŀĴňėƞŅŒĝƟěƞŅĵĪňŗĽŌĚ 

 
ĳŅıĪňŗȮ2.7ȮőėĶĚĽĶƟŅĚĕŀĚĽŅĶĮĶŃĔŀĭŐĨƞĸŃĝĬŇħĪňŗœħƟěŅĔĔĶŃĭĺĬĔŅĶħňıŀĸŇŏĴŀœĶŏĞĝńĬ 
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  - ĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĝŇĚĔĸȮ(Mechanical recycling process) 

 ĔŅĶĶňœĞŏėŇĸŏĝŇĚĔĸĕŀĚȮPOSTC-PET őħĵĮĔĨŇĮĶŃĔŀĭħƟĺĵĔŅĶĔŜŅěńħĽŇŗĚĮĬŏĮƘƨŀĬőħĵĔŅĶėńħ

ŐĵĔŐĸŃĪŜŅėĺŅĴĽŃŀŅħȮĔŅĶĪŜŅŒľƟŐľƟĚȮŐĸŃĔĶŃĭĺĬĔŅĶľĸŀĴŏľĸĺȮ 

  -ȮĔŅĶĔŜŅěńħĽŅĶĮĬŏĮƘƨŀĬȮ&Contaminants removal)  

 ĔŅĶĔŜŅěńħĽŅĶĮĬŏĮƘƨŀĬŀŀĔěŅĔȮPOSTC-PET ŏĮƦĬĕńŘĬĨŀĬĽŜŅėńĠŒĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸ

ŏĝŇĚĔĸĕŀĚȮPETȮŒĬĔŅĶĔŜŅěńħĽŇŗĚĮĬŏĮƘƨŀĬĮĶŃĔŀĭħƟĺĵľĸŅĵĔĶŃĭĺĬĔŅĶȮĨńŘĚŐĨƞĔĶŃĭĺĬĔŅĶėńħŐĵĔȮ

ĔŅĶĭħȮŐĸŃĔŅĶĸƟŅĚĪŜŅėĺŅĴĽŃŀŅħȮőħĵĔĶŃĭĺĬĔŅĶėńħŐĵĔőħĵĪńŗĺœĮėŊŀĔŅĶŐĵĔĕĺħȮPET ŀŀĔěŅĔȮ

PVC ıŀĸŇŏŀĪŇĸňĬŐĸŃĳŅĝĬŃıĸŅĽĨŇĔŀŊŗĬŕȮĞŉŗĚĔŅĶėńħŐĵĔĕĺħȮPET ŏĮƦĬĕńŘĬĨŀĬĪňŗĽŜŅėńĠȮŏıŊŗŀĸħĔŅĶ

ĮĬŏĮƘƨŀĬěŅĔĺńĽħŋŀŊŗĬŕȮŐĸŃĸħĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚȮPOSTC-PET ħƟĺĵ 

 ľĸńĚěŅĔĔŅĶėńħŐĵĔŐĸƟĺȮPOSTC-PET ěŃĩŌĔĭħŏĮƦĬŏĔĸŖħŏıŊŗŀŒľƟĽŅĴŅĶĩŐĮĶĶŌĮœħƟĚƞŅĵȮőħĵ

ŏĔĸŖħȮPET ĩŌĔĸƟŅĚľĸńĚěŅĔĔŅĶĭħȮĞŉŗĚĴňĽŀĚĺŇīňŒĬĔŅĶĸƟŅĚŏĔĸŖħȮPOSTC-PET ėŊŀ 

 1. ĔŅĶĸƟŅĚħƟĺĵĬŘŜŅĞŉŗĚĮĶŃĔŀĭħƟĺĵĽŀĚĕńŘĬĨŀĬȮŏĶŇŗĴħƟĺĵĔŅĶĸƟŅĚħƟĺĵĬŘŜŅĶƟŀĬħƟĺĵĽŅĶĸŃĸŅĵȮ

NaOH 2%ȮŐĸŃĸƟŅĚħƟĺĵĬŘŜŅĵŅĪŜŅėĺŅĴĽŃŀŅħĪňŗŀŋĦľĳŌĴŇȮ80ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸƟĺĨŅĴħƟĺĵĔŅĶĸƟŅĚħƟĺĵ

ĬŘŜŅŏĵŖĬŏĪƞŅĬńŘĬ 

2. ĔŅĶĸƟŅĚħƟĺĵĨńĺĪŜŅĸŃĸŅĵŏĨĨĶŃėĸŀőĶŏŀĪīŇĸňĬȮ&tetrachloroethylene) ĽŜŅľĶńĭĔŅĶĸƟŅĚȮ

PET flake 

 - ĔŅĶŀĭŐľƟĚȮ(Drying) 

ĔŅĶŀĭŐľƟĚĬńŘĬŏĮƦĬĕńŘĬĨŀĬĽŜŅėńĠŒĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮPOSTC-PET ŏıŊŗŀĸħėĺŅĴĝŊŘĬĕŀĚ

ŏĔĸŖħȮPOSTC-PET ĽƞĚįĸŒľƟĝƞĺĵĸħįĸĔĶŃĪĭěŅĔĔŅĶĽĸŅĵĨńĺœŁőħĶœĸĨŇĔŐĸŃĝƞĺĵĮĶńĭĮĶŋĚŒľƟȮ

POSTC-PET ĴňėĺŅĴŐĕŖĚŐĶĚŒĬĶŃľĺƞŅĚĔŅĶľĸŀĴȮ(melt strength) ĪňŗĽŌĚĕŉŘĬȮħńĚĬńŘĬįŌƟįĸŇĨĽƞĺĬŒľĠƞŒĝƟ

ĽĳŅĺŃĔŅĶŀĭŐľƟĚĨńŘĚŐĨƞȮ140 ĩŉĚȮ170 ŀĚĻŅŏĞĸŏĞňĵĽ ŐĸŃŒĝƟŏĺĸŅȮ3 ĩŉĚȮ7 ĝńŗĺőĴĚ őħĵĪńŗĺœĮŐĸƟĺ

ĔŜŅľĬħŒľƟĴňĬŘŜŅœĴƞŏĔŇĬȮ50 ppm ŒĬŏĔĸŖħȮPET ŐĸŃĪŜŅœħƟĔŅĶŀĭħƟĺĵŏėĶŊŗŀĚŀĭŐľƟĚĪňŗŀŋĦľĳŌĴŇȮ 

170 ŀĚĻŅŏĞĸŏĞňĵĽ ŏĮƦĬŏĺĸŅȮ6 ĝńŗĺőĴĚĔƞŀĬĬŜŅŏĕƟŅĽŌƞŏėĶŊŗŀĚŀńħĶňħĨƞŀœĮ 

 - ĔĶŃĭĺĬĔŅĶľĸŀĴŏľĸĺıĸŅĽĨŇĔȮ(Melt processing) 

ŏĔĸŖħĕŀĚȮPOSTC-PET ĽŅĴŅĶĩĕŉŘĬĶŌĮŒľĴƞħƟĺĵĔĶŃĭĺĬĔŅĶŀńħĕŉŘĬĶŌĮŒľƟŏĮƦĬŏĴŖħıĸŅĽĨŇĔȮ

ŀĵƞŅĚœĶĔŖĨŅĴĔŅĶĴňĽŅĶĮĬŏĮƘƨŀĬĪňŗĔĸƞŅĺĩŉĚĕƟŅĚĨƟĬĪňŗĴňŀĵŌƞŒĬȮPOSTC-PET ĽƞĚįĸŒľƟŏĴŖħıĸŅĽĨŇĔĪňŗįĸŇĨœħƟ

ěŉĚĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĨŗŜŅȮĞŉŗĚŒĬĔĶŃĭĺĬĔŅĶŀńħĶňħȮPET flakes ĪňŗŀŋĦľĳŌĴŇȮ280 ŀĚĻŅŏĞĸŏĞňĵĽ őħĵĪňŗĴňĽŅĶ

ĮĬŏĮƘƨŀĬŒĬ PET flakes ěŃĪŜŅŒľƟĬŘŜŅľĬńĔőĴŏĸĔŋĸĸħĸĚȮŏĬŊŗŀĚěŅĔĮĢŇĔŇĶŇĵŅĔŅĶĽĸŅĵĨńĺħńĚĳŅıĪňŗȮ2./. 
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ĕƟŀœħƟŏĮĶňĵĭľĸńĔĕŀĚĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĝŇĚĔĸĕŀĚȮPOSTC-PET ėŊŀŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗ

ėƞŀĬĕƟŅĚĚƞŅĵȮŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŒĝƟŏĚŇĬĸĚĪŋĬĨŗŜŅȮŐĨƞĕƟŀŏĽňĵľĸńĔĕŀĚĔĶŃĭĺĬĔŅĶħńĚĔĸƞŅĺĬńŗĬ

ėŊŀĔŅĶĸħĸĚĕŀĚĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢ 

 
ĳŅıĪňŗȮ2./.ȮŐĽħĚĮĢŇĔŇĶŇĵŅĕŀĚȮPET a) hydrolysis reaction ŐĸŃȮ 

(b) thermal degradation reaction 

0,1,1,1ȮĔŅĶŏıŇŗĴȮintrinsic viscosity ĕŀĚȮPET ĶňœĞŏėŇĸ 

 ĔŅĶĸħĸĚĕŀĚĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚȮPOSTC-PET ŒĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸŏĬŊŗŀĚěŅĔ

ŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬŐĸŃĽĸŅĵĨńĺěŅĔėĺŅĴĝŊŘĬŒĬȮPOSTC-PET ĞŉŗĚĔŅĶĪňŗĴňĬŘŜŅŐĸŃȮ

PVC ŒĬȮPOSTC-PET ĪŜŅŒľƟŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶĨńħĽŅĵőĞƞıŀĸŇŏĴŀĶƢŒĬĕĦŃĔĶŃĭĺĬĔŅĶŀńħĶňħȮőħĵĪňŗ

ŀŋĦľĳŌĴŇĔŅĶĕŉŘĬĶŌĮȮ(280 ŀĚĻŅŏĞĸŏĞňĵĽ) ěŃĴňĮĢŇĔŇĶŇĵŅœŁőħĶœĸĞŇĽŏĔŇħĕŉŘĬĶŃľĺƞŅĚőĴŏĸĔŋĸĬŘŜŅŐĸŃȮPET 

ŏĮƦĬįĸĪŜŅŒľƟĽŅĵőĞƞőĴŏĸĔŋĸĽńŘĬĸĚ ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĨńħĽŅĵőĞƞőĴŏĸĔŋĸħƟĺĵėĺŅĴĶƟŀĬĭĶŇŏĺĦľĴŌƞ 

ŏŀĽĨŀĶƢĕŀĚȮPET   
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  -ȮĔŅĶĕŉŘĬĶŌĮŒľĴƞĳŅĵŒĨƟĽĳŅĺŃĽŋĠĠŅĔŅĻȮ(Reprocessing under vacuum) 

 ŒĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮPET ĸƞŅĽŋħĪňŗĨŇħĨńŘĚĶŃĭĭĽŋĠĠŅĔŅĻȮıĭĺƞŅĽŅĶĶŃŏľĵıĺĔœŀĬŘŜŅĪňŗŏĔŇħĕŉŘĬ

ĬńŘĬœħƟĩŌĔĔŜŅěńħŀŀĔŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮĪŜŅŒľƟĔĶŃĭĺĬĔŅĶĬňŘĽŅĴŅĶĩĸħĔŅĶŏĔŇħ

ĔŅĶĽĸŅĵĨńĺĕŀĚȮPET ěŅĔĽŅĶĶŃŏľĵŏľĸƞŅĬńŘĬœħƟ 

  -ȮĽŅĶŒľƟėĺŅĴėĚĨńĺȮ&Stabilizer)Ȯ 

 ŒĬĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮPET ĶňœĞŏėŇĸĪňŗĴňĽŅĶŒľƟėĺŅĴėĚĨńĺŏıŊŗŀĸħįĸĔĶŃĪĭĕŀĚȮPVC Īňŗ

ĮĬŏĮƘƨŀĬĴŅŐĸŃįĸĕŀĚĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬȮŐĸŃĽŅĶŒľƟėĺŅĴėĚĨńĺĪňŗŒĝƟŒĬĶŃĭĭĽƞĺĬŒľĠƞȮœħƟŐĔƞȮ

butyl tin mercaptide, antimony mercaptide ŐĸŃ lead phthalate ŏĮƦĬĨƟĬȮĞŉŗĚĔŅĶŏĨŇĴĽŅĶ

ĮĶŃŏĳĪĲŀĽŏĲĽŒĬĶŃľĺƞŅĚĔŅĶĕŉŘĬĶŌĮŒľĴƞĕŀĚȮPET ĝƞĺĵŒľƟĶŃĭĭŏĽĩňĵĶĕŉŘĬŐĸŃĴňĔŅĶĽĸŅĵĨńĺĕŀĚľĴŌƞ

œŁőħĶŏĮŀĶƢŀŀĔœĞħƢ 

  -ȮSolid state polymerization (SSP) 

 ĔĶŃĭĺĬĔŅĶȮSSP ŏĮƦĬĔĶŃĭĺĬĪňŗŏĔŇħĕŉŘĬŏĴŊŗŀĴňĔŅĶŒľƟėĺŅĴĶƟŀĬŐĔƞȮPOSTC-PETȮĔĺƞŅȮTg ŐĨƞ

ĨŗŜŅĔĺƞŅȮTm őħĵěŃŏĔŇħĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀĶƢœĶŏĞĝńĬŐĭĭėĺĭŐĬƞĬȮ&Condensation polymerization 

reaction) ŒĬĝƞĺĚŀŋĦľĳŌĴŇĶŃľĺƞŅĚȮ0..ȮĩŉĚȮ02.ȮŀĚĻŅŏĞĸŏĞňĵĽȮĞŉŗĚĨŗŜŅĔĺƞŅŀŋĦľĳŌĴŇĔŅĶľĸŀĴŏľĸĺȮ

(280 ŀĚĻŅŏĞĸŏĞňĵĽ) őħĵĮĢŇĔŇĶŇĵŅĔŅĶĽĸŅĵĨńĺŏĔŇħĕŉŘĬœħƟĬƟŀĵĪňŗŀŋĦľĳŌĴŇĔŅĶĕŉŘĬĶŌĮĨŗŜŅȮŐĨƞŏĔŇħĔŅĶ

ŏıŇŗĴĕŉŘĬĕŀĚĬŘŜŅľĬńĔőĴŏĸĔŋĸŐĪĬȮŐĸŃįĸŇĨĳńĦĤƢĕƟŅĚŏėňĵĚĪňŗŏĔŇħĕŉŘĬŒĬĔĶŃĭĺĬĔŅĶȮSSP ěŃĩŌĔĔŜŅěńħ

ŀŀĔœĮŒĬĽĳŅĺŃĽŋĠĠŅĔŅĻȮ 

 ěŅĔĚŅĬĺŇěńĵĕŀĚȮGeorge P. Karayannidis ŐĸŃėĦŃȮY/5, /6[ȮœħƟĻŉĔļŅĔĶŃĭĺĬĔŅĶȮsolid 

state polycondensationȮĕŀĚĔŅĶĶňœĞŏėŇĸȮPET ıĭĺƞŅŀŇĪīŇıĸĕŀĚŀŋĦľĳŌĴŇŐĸŃŏĺĸŅĴňįĸĨƞŀĬŘŜŅľĬńĔ

őĴŏĸĔŋĸĕŀĚȮPET őħĵĽĳŅĺŃĪňŗĴňĔŅĶŏĔŇħȮsolid state polycondensation ĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĪňŗĽŋħ

ėŊŀĪňŗŀŋĦľĳŌĴŇȮ01.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĺĸŅȮ6ȮĝńŗĺőĴĚȮĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚȮPET ĴŅĔĪňŗĽŋħȮ 

  -ȮĔŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸȮ&Chain extension) 

 ĔŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸĕŀĚȮPET ŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗŒĝƟȮdi- ľĶŊŀȮpoly-functional ĪňŗĴň

ĬŘŜŅľĬńĔőĴŏĸĔŋĸĨŗŜŅĴŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞĮĸŅĵȮcarboxyl ŐĸŃľĴŌƞȮhydroxyl ĕŀĚȮPET ĪňŗěŃŏĕƟŅ

ŏĝŊŗŀĴĨƞŀĔńĭĭĶŇŏĺĦĽŅĵőĞƞőĴŏĸĔŋĸĪňŗŐĨĔŀŀĔěŅĔĔńĬŒĬĕĦŃĔĶŃĭĺĬĔŅĶľĸŀĴŏľĸĺ 
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 őħĵĔĸœĔĕŀĚĮĢŇĔŇĶŇĵŅĔŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸĩŌĔŏĽĬŀőħĵȮInata ŐĸŃȮMatsumura Y/7[Ȯ

œħƟŏĽĬŀĮĢŇĔŇĶŇĵŅȮ1ȮĶŌĮŐĭĭĪňŗŏĔŇħĔŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸĶŃľĺƞŅĚȮ0*0Ų-bis(2-oxazoline) ĪňŗŏĮƦĬȮ

chain extender ĔńĭȮPET őħĵĴňĮĢŇĔŇĶŇĵŅħńĚĬňŘ 

/,ȮŏĔŇħȮblocking reaction ĶŃľĺƞŅĚőĴŏĸĔŋĸĕŀĚȮchain extenderȮĔńĭĽŅĵőĞƞ

őĴŏĸĔŋĸȮPET ľĬŉŗĚĽŅĵőĞƞ 

0,ȮŏĔŇħȮcoupling reaction ĶŃľĺƞŅĚőĴŏĸĔŋĸĕŀĚȮchain extenderȮĔńĭĽŅĵőĞƞ

őĴŏĸĔŋĸȮPET 0ȮĽŅĵőĞƞȮĞŉŗĚŏĮƦĬěŜŅĬĺĬĽŅĵőĞƞĽŌĚĽŋħĪňŗĽŅĴŅĶĩŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭȮchain extender 

3. œĴƞŏĔŇħĮĢŇĔŇĶŇĵŅĭĶŇŏĺĦĽŅĵőĞƞőĴŏĸĔŋĸĕŀĚȮchain extender ĪňŗœĴƞĽŅĴŅĶĩ

ŏĔŇħĮĢŇĔŇĶŇĵŅ 

 őħĵȮblocking reactionȮŏĮƦĬĔŅĶŏĔŇħĕńŘĬŏĶŇŗĴĨƟĬȮ(initiating step) ĔƞŀĬĕńŘĬĔŅĶŏĔŇħȮ

coupling reactionȮŐĸŃŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĩŌĔėĺĭėŋĴħƟĺĵĽĳŅĺŃĕŀĚĮĢŇĔŇĶŇĵŅŐĸŃĮĶŇĴŅĦėĺŅĴ

ŏĕƟĴĕƟĬĕŀĚȮchain extender őħĵėŅħœĺƟĺƞŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĪńŘĚĽŅĴĶŌĮŐĭĭěŃŏĔŇħĕŉŘĬĔńĭȮchain- 

extender ĪňŗŏĮƦĬȮdi-functional ľĶŊŀĮĢŇĔŇĶŇĵŅĪňŗĴňĔŅĶėĺĭėŋĴĽŌĚĽŋħŏĪƞŅĬńŘĬȮĴŇĜŃĬńŘĬěŃœĴƞĽŅĴŅĶĩ

ŏĔŇħĮĢŇĔŇĶŇĵŅŐĨĔŐĕĬĚĕŀĚĽŅĵőĞƞőĴŏĸĔŋĸœħƟőħĵĔŅĶŐĨĔŐĕĬĚŐĸŃĔŅĶŏĝŊŗŀĴĕĺŅĚĔńĬĕŀĚĽŅĵőĞƞ

ĽŅĴŅĶĩŏĔŇħĕŉŘĬœħƟŒĬĶŃĭĭĪňŗĴňȮchain extender ŐĭĭħńĚĔĸƞŅĺ 

2.4. ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĽŅĶŏĨŇĴŐĨƞĚŒĬıĸŅĽĨŇĔȮ&Polymer Additives)   

 ĽŅĶŏĨŇĴŐĨƞĚĬńŘĬĽŜŅėńĠĴŅĔŒĬĔŅĶĕŉŘĬĶŌĮıĸŅĽĨŇĔȮĞŉŗĚŏľĴŅŃĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬŒĬħƟŅĬĨƞŅĚŕȮ

œħƟŐĔƞȮħƟŅĬĺńĽħŋĵŅĬĵĬĨƢȮĔŅĶŀŀĔŐĭĭȮĺńĽħŋĭĶĶěŋĳńĦĤƢȮȮŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃŀŋĮĔĶĦƢ 

ĔŅĶĽŊŗŀĽŅĶȮĞŉŗĚĔŅĶŏĨŇĴőĴŏĸĔŋĸľĶŊŀŀĬŋĳŅėĸĚŒĬıŀĸŇŏĴŀĶƢĭĶŇĽŋĪīŇśĽŅĴŅĶĩĝƞĺĵĮĶńĭĮĶŋĚėŋĦĽĴĭńĨŇĕŀĚ

įĸŇĨĳńĦĤƢŀĵƞŅĚĴŅĔȮĶĺĴĩŉĚĮĶńĭĮĶŋĚıŊŘĬįŇĺȮőħĵĽŅĶŏĨŇĴŐĨƞĚĬńŘĬěŃĩŌĔŏĨŇĴĸĚœĮĨƟŀĚœĴƞĪŜŅŒľƟŏĔŇħĔŅĶ

ŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚĽŜŅėńĠĕŀĚıŀĸŇŏĴŀĶƢȮY0., 0/[ 

 ĞŉŗĚĽĴĭńĨŇőħĵĪńŗĺœĮĕŀĚĽŅĶŏĨŇĴŐĨƞĚĬńŘĬěŃĨƟŀĚĪŜŅľĬƟŅĪňŗœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴ

ŏĽĩňĵĶĳŅıĳŅĵŒĨƟĔŅĶĕŉŘĬĶŌĮŐĸŃĔŅĶŒĝƟĚŅĬȮœĴƞĪŜŅŒľƟĽĴĭńĨŇĪňŗĽŜŅėńĠĕŀĚıŀĸŇŏĴŀĶƢŏĽňĵœĮȮœĴƞŏĮƦĬıŇļȮ

ŐĸŃĶŅėŅœĴƞŐıĚȮ 

 ĮĶŃŏĳĪĕŀĚĽŅĶŏĨŇĴŐĨƞĚĪňŗŐĭƞĚĨŅĴĮĶŃŏĳĪĔŅĶŒĝƟĚŅĬȮœħƟŐĔƞ 

-ȮĽŅĶħńħŐĮĶĽĴĭńĨŇŏĝŇĚĔĸȮ&Mechanical properties modifiers) 

-ȮĽŅĶħńħŐĮĶĽĴĭńĨŇĪŅĚŏėĴňȮ&Chemical properties modifiers) 
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-ȮĽŅĶħńħŐĮĶŏıŊŗŀėĺŅĴĽĺĵĚŅĴȮ&Aesthetic properties modifiers) 

-ȮĽŅĶħńħŐĮĶĽĴĭńĨŇĪňŗıŊŘĬįŇĺȮ&Surface properties modifiers) 

-ȮĽŅĶħńħŐĮĶĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶįĸŇĨȮ&Processing modifiers) 

 ĞŉŗĚĽŅĶħńħŐĮĶĽĴĭńĨŇŏĝŇĚĔĸȮȮ&Mechanical properties modifiers)ȮĴňľĸŅĵĮĶŃŏĳĪȮœħƟŐĔƞ 

  -ȮĽŅĶŏĽĶŇĴŐĶĚȮ&reinforcing agents) 

-ȮInterfacing agents  

-ȮToughening agents 

-ȮPlasticizers 

-ȮBlowing agents 

-ȮParticulate fillers 

 2.4.1 ĽŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸȮ(Chain extenders) 

 őħĵĴňĽŅĶŏėĴňľĸŅĵĝĬŇħĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸŒĬȮPET őħĵȮchain 

extender ĪňŗœĴƞĪŜŅŒľƟŏĔŇħįĸŇĨĳńĦĤƢĕƟŅĚŏėňĵĚĬńŘĬŏĮƦĬĪňŗĬŇĵĴĬŜŅĴŅŒĝƟȮĞŉŗĚȮchain extender ĽŅĴŅĶĩ

ěŜŅŐĬĔœħƟĨŅĴĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞĮĸŅĵĕŀĚȮPET őħĵȮchain extender ĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭ 

ľĴŌƞĮĸŅĵȮcarboxyl œħƟħňȮőħĵľĸńĔĔŅĶĪŜŅĚŅĬėŊŀĔŅĶĸħĮĶŇĴŅĦľĴŌƞȮcarboxyl ŒĬĽŅĵőĞƞőĴŏĸĔŋĸȮŐĸƟĺĪŜŅ

ŒľƟıŀĸŇŏĴŀĶƢĴňėĺŅĴŏĽĩňĵĶĳŅıĪŅĚėĺŅĴĶƟŀĬŏıŊŗŀĮƚŀĚĔńĬœĴƞŒľƟĬŘŜŅľĬńĔőĴŏĸĔŋĸĸħĸĚȮĞŉŗĚȮchain 

extender ĪňŗĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅľĴŌƞȮcarboxyl œħƟŐĔƞȮ0*0Ų-bis(2-mv_xmjglc'*Ȯ0*0Ų-bis(5,6-dihydro-

4h-1,3-mv_xglc'*ȮL*LŲ-hexamethyl-ene-bis(2-canyl 1,2-oxazoline) ĽƞĺĬchain extender ĝĬŇħ

ŀŊŗĬŕȮĪňŗĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮhydroxyl œħƟȮŏĝƞĬȮ0*0Ų-bis(3,1-benzoxanin-4-one)Ȯ 

ŀŇĪīŇıĸŒĬĔĶŃĭĺĬĔŅĶȮchain extension 

ŀŇĪīŇıĸĕŀĚĨńĺŐĮĶŒĬĶŃĭĭȮchain extension œħƟŐĔƞȮĮĶŇĴŅĦĕŀĚȮchain extender ŐĸŃ

ŏĺĸŅŒĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĞŉŗĚŀŇĪīŇıĸĕŀĚĮĶŇĴŅĦĕŀĚȮchain extension ĴńĔıĭŒĬĶŃĭĭȮreactive- 

blending őħĵĮĶŇĴŅĦĕŀĚȮchain extender ěŃĩŌĔėŜŅĬĺĦĨŅĴėĺŅĴĽńĴıńĬīƢĕŀĚĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ

ĔŅĶĵŊħĨƞŀĽŅĵőĞƞőĴŏĸĔŋĸŐĸŃĽĳŅĺŃŒĬŀŋħĴėĨŇĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĞŉŗĚľŅĔĮĶŇĴŅĦĕŀĚȮchain extender 

ĴŅĔŏĔŇĬĔĺƞŅĮĶŇĴŅĦĪňŗœħƟěŅĔĪķļġňĬńŘĬěŃĬŜŅœĮĽŌƞĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶŏĝŊŗŀĴĕĺŅĚŐĸŃŏĔŇħŏĮƦĬŏěĸĕŉŘĬ 
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 2.4.2 ĽŅĶŏĽĶŇĴŐĶĚȮ&reinforcing agents) 

ŏĽƟĬŒĵŏĽĶŇĴŐĶĚȮ&reinforcing fibers) ŏĮƦĬĺńĽħŋįĽĴĪňŗĪŜŅěŅĔŏĴĪĶŇĔĞƢıŀĸŇŏĴŀĶƢŏĽĶŇĴħƟĺĵ 

ŏĽƟĬŒĵȮŏĽƟĬŒĵŏľĸƞŅĬňŘĴńĔěŃŏĮƦĬŏĽƟĬŒĵŐĔƟĺȮŏĽƟĬŒĵėŅĶƢĭŀĬȮľĶŊŀŏĽƟĬŒĵŀŃĶŅĴŇħȮŐĴƟĺƞŅĭŅĚėĶńŘĚěŃĴňĔŅĶ

ŒĝƟŏĽƟĬŒĵŀŊŗĬȮŏĝƞĬĔĶŃħŅļȮœĴƟȮľĶŊŀŐĶƞŒĵľŇĬĔŖĨŅĴ ĞŉŗĚĔŅĶŏĨŇĴŏĽƟĬŒĵŏĽĶŇĴŐĶĚěŃĝƞĺĵŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚȮ

(strength) ŐĸŃėĺŅĴŐĕŖĚŏĔĶŖĚȮ(stiffness) ŒľƟŐĔƞĺńĽħŋ 

0,2,0,/ȮŏĽƟĬŒĵŐĔƟĺȮ&glass fiber)   

 ŏĽƟĬŒĵŐĔƟĺŏĮƦĬĺńĽħŋĝƞĺĵŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚŒľƟŐĔƞĺńĽħŋĪńŘĚȮthermoplastic ŐĸŃȮthermosetȮ

ĞŉŗĚŏĽƟĬŒĵŐĔƟĺĮĶŃĔŀĭœĮħƟĺĵĞŇĸŇĔŀĬœħŀŀĔœĞħƢȮŐėĸŏĞňĵĴŀŀĔœĞħƢȮŀŃĸŌĴŇŏĬňĵĴŀŀĔœĞħƢ őĭĶŀĬ-

ŀŀĔœĞħƢȮŐĸŃőĸľŃŀŀĔœĞħƢěŜŅĬĺĬŏĸŖĔĬƟŀĵȮőħĵĮĔĨŇĶŌĮĶƞŅĚĕŀĚŏĽƟĬŒĵŐĔƟĺěŃĴňĸńĔļĦŃŏĮƦĬĽŅĴĴŇĨŇ

ŐĭĭȮisotropic őħĵĴňŀŃĨŀĴĕŀĚŀŀĔĞŇŏěĬȮ2ȮŀŃĨŀĴȮĶŀĭŕȮŀŃĨŀĴĕŀĚĞŇĸŇĔŀĬȮĞŉŗĚŏĽƟĬŒĵŐĔƟĺĬńŘĬ

ŐĕŖĚŐĶĚȮĴňĬŘŜŅľĬńĔŏĭŅȮŏĽĩňĵĶĳŅıĪŅĚĶŌĮĶƞŅĚĽŌĚȮĪĬĨƞŀĔŅĶĔńħĔĶƞŀĬȮŐĸŃĕŉŘĬĶŌĮœħƟľĸŅĔľĸŅĵ [22] 

 ĞŉŗĚŏĽƟĬŒĵŐĔƟĺĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ4ȮĮĶŃŏĳĪȮœħƟŐĔƞ 

1.ȮŐĔƟĺĝĬŇħȮA (A glass) ŒĝƟĽŜŅľĶńĭĔŅĶįĸŇĨŏĽƟĬŒĵ ĞŉŗĚĴňĽƞĺĬĮĶŃĔŀĭĕŀĚŐĔƟĺĪňŗĴňħƞŅĚŀńĸėŅœĸĬƢȮ 

2.ȮŐĔƟĺĝĬŇħȮAR (AR glass)ȮŐĔƟĺĪĬħƞŅĚŀńĸėŅœĸĬƢŒĝƟŒĬĔŅĶĲŀĶƢĴĨńĺĕŀĚŏĽƟĬŒĵ 

3.ȮŐĔƟĺĝĬŇħȮC (C glass) ŏĮƦĬŐĔƟĺĪĬĽŅĶŏėĴňĽŜŅľĶńĭŒĝƟĔŅĶįĸŇĨŏĽƟĬŒĵ 

4.ȮŐĔƟĺĝĬŇħȮE (E glass) ŏĮƦĬŏĽƟĬŒĵĴŅĨĶģŅĬŒĝƟĽŜŅľĶńĭĔŅĶįĸŇĨŏĽƟĬŒĵȮĨńĺŀńĔļĶȮE ľĴŅĵĩŉĚȮ

ĽŜŅľĶńĭœĲĲƚŅȮŏĬŊŗŀĚěŅĔĪĬĨƞŀĔĶŃŐĽœĲĲƚŅĽŌĚ 

5.ȮŐĔƟĺĝĬŇħȮHS (HS glass) ŏĮƦĬŐĔƟĺįĽĴĶŃľĺƞŅĚŐĴĔĬňŏĞňĵĴȮŀŃĸŌĴŇĬŅȮŐĸŃĞŇĸŇĔŅȮŐĨƞ

ĮĶŃĔŀĭħƟĺĵěŜŅĬĺĬŏĸŖĔĬƟŀĵĕŀĚŀŀĔœĞħƢĝĬŇħŀŊŗĬŕȮĨńĺŀńĔļĶȮHS ľĴŅĵĩŉĚȮėĺŅĴŐĕŖĚŐĶĚĽŌĚ 

6. ŐĔƟĺĝĬŇħȮS (S glass) ŏĮƦĬŐĔƟĺĪňŗĴňŀĚėƢĮĶŃĔŀĭŏľĴŊŀĬŐĔƟĺĝĬŇħȮHS ŒĬĶŌĮĕŀĚŏĽƟĬŒĵȮĴň

ėĺŅĴŐĕŖĚŐĶĚĽŌĚȮŒĝƟĽŜŅľĶńĭįĽĴŒĬĚŅĬŏĽƟĬŒĵįĽĴ 

 ĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮŏĽƟĬŒĵŐĔƟĺȮĮĶŃĔŀĭœĮħƟĺĵȮ6ȮĕńŘĬĨŀĬ 

ĕńŘĬĪňŗȮ/Ȯ:ȮĕńŘĬĔŅĶľĸŀĴ 

 ŏĨĶňĵĴŐĭĪĝƢĽŜŅľĶńĭĔŅĶįĸŇĨŏĽƟĬŒĵŐĔƟĺȮőħĵĮĶŃĔŀĭœĮħƟĺĵȮĪĶŅĵĞŇĸŇĔŅȮľŇĬĮŌĬȮŐĸŃőĞħŅ-

ŐŀĝȮĶĺĴĩŉĚĽƞĺĬįĽĴŀŊŗĬȮŕȮŏĴŊŗŀŏĨĶňĵĴŐĭĪĝƢŐĸƟĺȮĴńĬěŃĩŌĔĮƚŀĬŏĕƟŅŏĨŅľĸŀĴŏıŊŗŀľĸŀĴĸŃĸŅĵȮőħĵ

ĨƟŀĚėĺĭėŋĴŀŋĦľĳŌĴŇŒľƟŐĴƞĬĵŜŅȮŏıŊŗŀĶńĔļŅŀńĨĶŅĔŅĶœľĸĕŀĚĔĶŃěĔŒľƟĽĴŗŜŅŏĽĴŀȮŐĔƟĺľĸŀĴŏľĸĺěŃŀĵŌƞ

ĪňŗŀŋĦľĳŌĴŇĽŌĚĔĺƞŅȮ&ĮĶŃĴŅĦȮ0,3..ȮŀĚĻŅĲŅŏĶĬœŁĨƢ ľĶŊŀȮ/,15/ȮŀĚĻŅŏĞĸŏĞňĵĽ) ŐĔƟĺĮĶŃŏĳĪŀŊŗĬȮŕȮ
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ŏıŊŗŀŒľƟŏĔŇħŏĮƦĬœĲŏĭŀĶƢȮŏĴŊŗŀŐĔƟĺľĸŀĴŏľĸĺŐĸƟĺĴńĬěŃŏėĸŊŗŀĬĪňŗœĮĵńĚŀŋĮĔĶĦƢĕŉŘĬĶŌĮįƞŅĬĝƞŀĚȮ&fore- 

hearth) ĞŉŗĚŀĵŌƞĪňŗĽƞĺĬĪƟŅĵĕŀĚŏĨŅŏįŅȮ 

 
ĳŅıĪňŗȮ2.//ȮŐĽħĚĔŅĶŏĨĶňĵĴŐĸŃĔŅĶľĸŀĴĕŉŘĬĶŌĮŏĽƟĬŒĵŐĔƟĺȮ[22] 

ĕńŘĬĪňŗȮ0Ȯ: ĔŅĶĕŉŘĬĶŌĮŏĽƟĬŒĵŐĔƟĺ 

ľĸŅĵĔĶŃĭĺĬĔŅĶĪňŗŐĨĔĨƞŅĚĔńĬĩŌĔĬŜŅĴŅŒĝƟŒĬĔŅĶĕŉŘĬĶŌĮŏĽƟĬŒĵȮĞŉŗĚĕŉŘĬŀĵŌƞĔńĭĝĬŇħĕŀĚŏĽƟĬŒĵȮőħĵ

ŏĽƟĬŒĵŐĔƟĺĪňŗĩŌĔľĸŀĴŏľĸĺőħĵĨĶĚěŅĔŏĨŅľĸŀĴľĶŊŀŐĔƟĺľĸŀĴŏľĸĺŀŅěĩŌĔĮƚŀĬŏĕƟŅŏėĶŊŗŀĚȮěŅĔĬńŘĬŐĔƟĺ

ěŃĩŌĔĮƚŀĬįƞŅĬľńĺ spinnerets ĪňŗŒľƟėĺŅĴĶƟŀĬħƟĺĵœĲĲƚŅȮőħĬľńĺ spinnerets ĬńŘĬĪŜŅěŅĔŐıĸĨĨŇĬńĴľĶŊŀ

őĸľŃŀńĸĸŀĵħńĚĳŅıĪňŗȮ2.//ȮőħĵĴňĶŌįƞŅĬȮ0..ȮĩŉĚȮ1,...ȮĶŌȮĞŉŗĚĸŃŏŀňĵħĴŅĔȮŐĔƟĺľĸŀĴŏľĸĺœľĸįƞŅĬĶŌŐĸŃ

ŀŀĔĴŅŏĮƦĬŏĽƟĬŒĵĪňŗħň 

 



  

  

02 

 
ĳŅıĪňŗȮ2./0ȮŐĽħĚĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮŏĽƟĬŒĵŐĔƟĺ [22] 

ĕńŘĬĪňŗȮ1Ȯ: ĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮŏĽƟĬŒĵŐĔƟĺŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĔŅĶĕŉŘĬĶŌĮŏĽƟĬŒĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮľĸńĚěŅĔĪňŗŐĔƟĺœľĸįƞŅĬĶŌŒĬ bushingȮěŃĴňľĸŅĵŏĽƟĬĨŇħŀĵŌƞĔńĭ

ŏėĶŊŗŀĚľĴŋĬėĺŅĴŏĶŖĺĽŌĚħńĚŐĽħĚŒĬĳŅıĪňŗȮ2./0ȮŏėĶŊŗŀĚľĴŋĬőħĵľĴŋĬĶŀĭĨńĺĮĶŃĴŅĦȮ0ȮœĴĸƢȮ&1ȮĔĴ,'Ȯ

ĨƞŀĬŅĪňȮĞŉŗĚŏĶŖĺĔĺƞŅŀńĨĶŅĔŅĶœľĸěŅĔ bushingȮĪŜŅŒľƟŏĔŇħėĺŅĴĨŉĚŏėĶňĵħĨŀĬħŉĚŏĽƟĬŒĵŀŀĔĴŅŒĬ

ĕĦŃĪňŗĵńĚėĚľĸŀĴŏľĸĺȮĪŜŅŒľƟŏĔŇħĶŀĵŐĨĔĪňŗįŇĺĕŀĚŏĽƟĬŒĵȮěŉĚĨƟŀĚĴňĔŅĶŒĝƟĽŅĶŏėĴňĵŉħŏĔŅŃĞŉŗĚĝƞĺĵ

ĮƚŀĚĔńĬœĴƞŒľƟŏĽƟĬŒĵŐĨĔľńĔŒĬĶŃľĺƞŅĚĔŅĶĕŉŘĬĶŌĮ 

ĕńŘĬĪňŗȮ2Ȯ: ĔĶŃĭĺĬĔŅĶȮStaple-fiber 

 ŏĴŊŗŀŐĔƟĺľĸŀĴŏľĸĺœľĸįƞŅĬ bushing ŐĸŃĶŃĭĭŏĮƙŅŀŅĔŅĻȮěŃĪŜŅŒľƟŏĽƟĬŒĵŏĵŖĬĸĚŀĵƞŅĚ
ĶĺħŏĶŖĺȮĔŅĶĪňŗŏĮƙŅŀŅĔŅĻŏĕƟŅœĮĪŜŅŒľƟŏĽƟĬŒĵŐĨĔŏĮƦĬėĺŅĴĵŅĺȮ8-15 ĬŇŘĺȮ&20-38 ĞĴ,'ȮŏĽƟĬŒĵŏľĸƞŅĬňŘěŃ
įƞŅĬĽŏĮĶĵƢĬŘŜŅĴńĬľĸƞŀĸŊŗĬĸĚĭĬĩńĚľĴŋĬȮĞŉŗĚěŃĴňŒĵĭŅĚȮŕȮĩŌĔħŉĚŀŀĔĴŅŐĸŃħŉĚĶĺĴĔńĬŏĮƦĬŏĽƟĬŒĵĪňŗ
ĨƞŀŏĬŊŗŀĚĔńĬŀĵƞŅĚľĸĺĴȮŕȮ 
ĕńŘĬĪňŗȮ3Ȯ: ĔŅĶĨńħŏĽƟĬŒĵŐĔƟĺ 

ŏĽƟĬŒĵŐĔƟĺěŃĩŌĔĨńħŒľƟĽńŘĬĸĚȮŏĽƟĬŒĵĪňŗĩŌĔĨńħĬńŘĬěŃĩŌĔĽĶƟŅĚŏĮƦĬįŊĬŏĽŊŗŀĞŉŗĚěŃŏıŇŗĴĽŅĶĵŉħŏĔŅŃȮ
ľĸńĚěŅĔŀĭŒĬŏĨŅŀĭįŊĬŏĽŊŗŀěŃĩŌĔĴƟĺĬĕŉŘĬȮ 
ĕńŘĬĪňŗȮ4 : ĔŅĶĕŉŘĬĶŌĮŏĮƦĬŒĵŐĔƟĺ 

ĔĶŃĭĺĬĔŅĶľĴŋĬľĶŊŀĔŅĶĽĮƕĬŏĬŀĶƢĩŌĔŒĝƟŏıŊŗŀĪŜŅŒĵŐĔƟĺȮőħĵŒĬĔĶŃĭĺĬĔŅĶĬňŘŐĔƟĺ
ľĸŀĴŏľĸĺěŅĔŏĨŅľĸŀĴěŃœľĸŏĕƟŅœĮŒĬĳŅĝĬŃĪĶĚĔĶŃĭŀĔĪňŗĴňĶŌŏĸŖĔȮŕȮĕĦŃĪňŗĳŅĝĬŃľĴŋĬŀĵƞŅĚ
ĶĺħŏĶŖĺěńħŏĶňĵĚŏĮƦĬŐĬĺĬŀĬŐĔƟĺěŃœľĸŀŀĔěŅĔĶŌȮĞŉŗĚŐĔƟĺľĸŀĴŏľĸĺěŃĩŌĔŏĮĸňŗĵĬŏĮƦĬŏĽƟĬŒĵőħĵĔŅĶ
ĶŃŏĭŇħĕŀĚŀŅĔŅĻľĶŊŀĔƠŅĞĶƟŀĬȮőħĵŏĽƟĬŒĵěŃĨĔĸĚĭĬĽŅĵıŅĬŐĸƟĺĽŀħĮĶŃĽŅĬĔńĬȮĞŉŗĚĽŅĴŅĶĩŒĝƟ
ŏĮƦĬĜĬĺĬĔńĬėĺŅĴĶƟŀĬȮľĶŊŀĬŜŅŏĽƟĬŒĵŐĔƟĺœĮįƞŅĬĔŅĶĜňħĽŏĮĶĵƢħƟĺĵĽŅĶĵŉħŏĔŅŃŐĸƟĺŀńħŏĕƟŅœĮĨŅĴ
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ėĺŅĴľĬŅĪňŗĨƟŀĚĔŅĶŐĸŃĬŜŅŏĕƟŅŏĨŅŀĭȮőħĵėĺŅĴĶƟŀĬěŃĪŜŅŒľƟĽŅĶĵŉħŏĔŅŃŐĸŃįĸŇĨĳńĦĤƢĪňŗœħƟŐĕŖĚľĶŊŀ
ĵŊħľĵŋƞĬœħƟ 
ĕńŘĬĪňŗȮ5Ȯ: ĔŅĶŏėĸŊŀĭįŇĺĮƚŀĚĔńĬ 
 ĬŀĔěŅĔĽŅĶĵŉħĮĶŃĽŅĬŐĸƟĺĵńĚěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶŏėĸŊŀĭĽŅĶŀŊŗĬȮŕȮĽŜŅľĶńĭįĸŇĨĳńĦĤƢ 
ŏĽƟĬŒĵŐĔƟĺȮőħĵĔŅĶŏėĸŊŀĭįŇĺħƟĺĵĬŘŜŅĴńĬľĸƞŀĸŊŗĬŏıŊŗŀĸħŐĶĚŏĽňĵħĽňĕŀĚŏĽƟĬŒĵȮőħĵĔŅĶĜňħıƞĬĸĚĭĬ 
ŏĽƟĬŒĵőħĵĨĶĚľĶŊŀŏıŇŗĴŏĕƟŅœĮŒĬĽŅĶĵŉħŏĔŅŃȮĭŅĚėĶńŘĚŀŅěĨƟŀĚĴňĔŅĶıƞĬĽŅĶĮƚŀĚĔńĬœĲĲƚŅĽĩŇĨĭĬıŊŘĬįŇĺ
ĕŀĚŐįƞĬĜĬĺĬŒĵŐĔƟĺŒĬĶŃľĺƞŅĚĕńŘĬĨŀĬĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬȮ 
ĕńŘĬĪňŗȮ6Ȯ: ĔŅĶĕŉŘĬĶŌĮĶƞŅĚĕŀĚŏĽƟĬŒĵŐĔƟĺ 

įĸŇĨĳńĦĤƢœĲŏĭŀĶƢĔĸŅĽĪňŗĴňĶŌĮĶƞŅĚĪňŗľĸŅĔľĸŅĵőħĵŒĝƟĔĶŃĭĺĬĔŅĶľĸŅĵŀĵƞŅĚȮŏĝƞĬȮĔŅĶĕŉŘĬ
ĶŌĮŏĮƦĬĪƞŀĜĬĺĬĔńĬėĺŅĴĶƟŀĬœĲŏĭŀĶƢĔĸŅĽȮ 
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2.5 ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

 Masoud Frounchi [23] œħƟĪŜŅĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĽĸŅĵĨńĺĕŀĚȮPET ŒĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸȮ

őħĵœħƟĪŜŅĔŅĶĕŉŘĬĶŌĮħƟĺĵȮtwin screw extruder ĞŘŜŅľĸŅĵėĶńŘĚȮıĭĺƞŅėƞŅėĺŅĴľĬŊħĕŀĚȮRPET ĸħĸĚŏĴŊŗŀ

ŏıŇŗĴěŜŅĬĺĬėĶńŘĚĔŅĶĶňœĞŏėŇĸȮĞŉŗĚŏĮƦĬįĸĴŅěŅĔĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚȮRPET ĸħĸĚȮħńĚŒĬĨŅĶŅĚĪňŗȮ2.3 

ĨŅĶŅĚĪňŗȮ2.3ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚȮmolecular parameter ĕŀĚȮPET ŒĬĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ [23] 
Parameter PET0 PET1 PET2 PET3 

Intrinsic viscosity [ʈ], dL/g 0.841 0.689 0.632 0.424 

Molecular weight Mw 50400 37100 32460 22230 
No. of end-groups, meq/kg 71 90 100 134 

ŐĸŃěŅĔįĸĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸŒĬĨŅĶŅĚĪňŗȮ2.4ȮıĭĺƞŅėƞŅȮImpact strength ŐĸŃėƞŅȮtensile 

strength ĸħĸĚȮŏĴŊŗŀŏıŇŗĴěŜŅĬĺĬėĶńŘĚĔŅĶĶňœĞŏėŇĸĕŀĚȮPET  

ĨŅĶŅĚĪňŗȮ2.4ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĴĭńĨŇŏĝŇĚĔĸŒĬĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮĕŀĚȮPET ŒĬĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ [23] 
Sample Impact strength (J/m) Tensile strength (MPa) 

PET0 24.27 61.37 
PET1 21.97 60.54 

PET2 21.81 59.28 

PET3 21.11 56.42 

ěŅĔĚŅĬĺŇěńĵĕŀĚȮIsarankura Na Ayutthaya Siriorn ŐĸŃėĦŃȮY02[ȮœħƟĪŜŅĔŅĶĮĶńĭĮĶŋĚ

ėĺŅĴľĬŊħĕŀĚȮPET ĶňœĞŏėŇĸȮ&rPET'ȮħƟĺĵĔŅĶŏĨŇĴȮStyrene acrylate copolymer with epoxy 

functional (Joncryl)ȮĪŜŅľĬƟŅĪňŗŏĮƦĬȮchain extender őħĵĴňőėĶĚĽĶƟŅĚĪŅĚŏėĴňħńĚĳŅıĪňŗȮ2./1 ĞŉŗĚŒĬ

ĚŅĬĺŇěńĵĴňĔŅĶĮĶńĭŏĮĸňŗĵĬĮĶŇĴŅĦĔŅĶŏĨŇĴȮJoncryl ŏĮƦĬȮ., 0.2, 0.4, 0.6 ŐĸŃȮ.,6Ȯpph ıĭĺƞŅĔŅĶ

ŏĨŇĴȮıĭĺƞŅĔŅĶŏĨŇĴ Joncryl ĪňŗĮĶŇĴŅĦȮ.,4Ȯ(Jon-3)ȮŐĸŃȮ.,6Ȯ(Jon-4)Ȯpph ĴňėƞŅėĺŅĴľĬŊħĽŌĚĕŉŘĬĴŅĔȮ

ħńĚŐĽħĚŒĬĳŅıĪňŗȮ2./2ȮŏĮƦĬįĸěŅĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚľĴŌƞĮĸŅĵȮhydroxyl ĕŀĚȮrPET ŐĸŃľĴŌƞȮ

epoxy ĕŀĚȮchain extenderȮĽƞĚįĸŒľƟįƞŅĬĮĢŇĔŇĶŇĵŅȮesterification ŐĸŃȮetherificationȮĽƞĚįĸŒľƟȮ

RPET ĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸȮ(molecular weight) ĽŌĚĕŉŘĬȮėĺŅĴľĬŊħĕŀĚȮrPET ěŉĚĽŌĚĕŉŘĬħƟĺĵ 
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ĳŅıĪňŗȮ2./1ȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮJoncrylȮŏĔĶħȮADR4468 [24] 

 
ĳŅıĪňŗȮ2./2ȮŐĽħĚėƞŅȮShear viscosity ĕŀĚȮrPET compounds  

(Jon-0, Jon-1, Jon-2, Jon-3 ŐĸŃȮJon-4) [24] 

 ĬŀĔěŅĔĬňŘĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮrPET ĪňŗĴňĔŅĶŏĨŇĴȮJoncryl őħĵŐĽħĚėƞŅȮtensile- 

strength at break ħńĚĳŅıĪňŗȮ2./3ȮıĭĺƞŅĔŅĶŏĨŇĴȮJoncrylȮĪňŗĮĶŇĴŅĦȮ.,0ȮŐĸŃȮ.,2Ȯpph œĴƞĽŅĴŅĶĩ

ĮĶńĭĮĶŋĚėƞŅȮtensile strength at breakȮĕŀĚĺńĽħŋœħƟȮŐĨƞŏĴŊŗŀŏıŇŗĴĮĶŇĴŅĦĔŅĶŏĨŇĴȮJoncryl ŏĮƦĬȮ.,4Ȯ

ŐĸŃȮ.,6Ȯpph ıĭĺƞŅėƞŅȮtensile strength at break ŏıŇŗĴĽŌĚĕŉŘĬŀĵƞŅĚĝńħŏěĬȮıŇěŅĶĦŅėƞŅȮYmsleŲq- 

modulusȮħńĚĳŅıĪňŗȮ2.16ȮıĭĺƞŅĔŅĶŏĨŇĴȮJoncrylȮŒĬĮĶŇĴŅĦȮ.,0ů.,4ȮpphȮȮėƞŅ YmsleŲq- 

modulusȮŏıŇŗĴĕŉŘĬȮŒĬĪŅĚĔĸńĭĔńĬŏĴŊŗŀŏĨŇĴȮJoncrylȮĪňŗĮĶŇĴŅĦȮ.,6Ȯpph ėƞŅ YmsleŲqȮkmbsjsqȮ

ĸħĸĚŀĵƞŅĚĝńħŏěĬȮŏĮƦĬįĸĴŅěŅĔĮĶŇĴŅĦȮchain extenderȮĴŅĔěĬĪŜŅŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ

őėĶĚĽĶƟŅĚĔŇŗĚĕŀĚȮrPET ŐĸŃŏĔŇħŏĮƦĬőėĶĚĽĶƟŅĚĶƞŅĚŐľĕńħĕĺŅĚĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮ 
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ĳŅıĪňŗȮ2./3ȮŐĽħĚėƞŅȮTensile strength at break ĕŀĚȮrPET compounds  
ĪňŗŏĨŇĴȮJoncryl ŒĬĮĶŇĴŅĦĨƞŅĚĔńĬȮY02[ 

 

ĳŅıĪňŗȮ2.16ȮŐĽħĚėƞŅȮWmsleŲqȮkmbsjsqȮĕŀĚȮrPET compounds  
ĪňŗŏĨŇĴȮJoncryl ŒĬĮĶŇĴŅĦĨƞŅĚĔńĬȮY02[ 

 ĚŅĬĺŇěńĵĕŀĚȮChieh-Chin Huang ŐĸŃėĦŃȮY03[ȮœħƟĻŉĔļŅŀŇĪīŇıĸĕŀĚȮreactive 

compatibilizer ŒĬĶŃĭĭıŀĸŇŏĴŀĶƢįĽĴȮpoly(butylene terephthalate)/polyamide-6,6 

(PBT/PA66)ȮĞŉŗĚŒĬĪňŗĬňŘŒĝƟȮepoxy resin ŏĮƦĬĽŅĶĝƞĺĵŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟȮőħĵĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ

ĪŅĚŏėĴňœħƟľĸŅĵĶŌĮŐĭĭœħƟŐĔƞ 
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 -ȮĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬȮ(condensation reaction) ĶŃľĺƞŅĚľĴŌƞĮĸŅĵȮamine ĔńĭȮ

carboxyl ĞŉŗĚěŃĴňĔŅĶľĸŋħŀŀĔĕŀĚőĴŏĸĔŋĸĬŘŜŅȮŐĨƞőħĵĪńŗĺœĮŐĸƟĺŒĬĽĳŅĺŃĔŅĶľĸŀĴįĽĴŀŅěœĴƞ

ŏĔŇħĮĢŇĔŇĶŇĵŅħńĚĔĸƞŅĺȮľĶŊŀŀŅěěŃŏĔŇħĕŉŘĬœħƟľŅĔĽńĚŏĔĨĔŅĶĦƢŏĮĸňŗĵĬŐĮĸĚĕŀĚėĺŅĴľĬŊħĕŀĚĶŃĭĭ 

 

 -ȮĮĢŇĔŇĶŇĵŅĔŅĶėĺĭėŌƞȮ(Coupling reaction) ĶŃľĺƞŅĚľĴŌƞȮamine ŐĸŃȮcarboxyl ĽŅĴŅĶĩ

ŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮepoxide őħĵľĴŌƞĮĸŅĵȮamineȮĕŀĚȮPA66 ĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮepoxide 

ĽŀĚľĴŌƞœħƟĳŅĵŒĨƟĽĳŅĺŃĪňŗŏľĴŅŃĽĴŏıŊŗŀĽĶƟŅĚőėĶĚĽĶƟŅĚŐĭĭĔŇŗĚľĶŊŀőėĶĚĽĶƟŅĚŐĭĭŏĝŊŗŀĴĕĺŅĚȮŀĵƞŅĚœĶ

ĔŖĨŅĴŒĬĶŃĭĭœĴƞėĺĶŏĔŇħőėĶĚĽĶƟŅĚŐĭĭĔŇŗĚŐĸŃŐĭĭŏĝŊŗŀĴĕĺŅĚĪňŗĴŅĔŏĔŇĬœĮȮĽŜŅľĶńĭľĴŌƞĮĸŅĵȮ

carboxyl ĕŀĚȮPA66 ĽŅĴŅĶĩŏĔŇħıńĬīŃőėĺŅŏĸĬĨƢĔńĭľĴŌƞȮepoxideȮœħƟ 

 

 -ȮĮĢŇĔŇĶŇĵŅĔŅĶėĺĭėŌƞȮ(Coupling reaction) ĶŃľĺƞŅĚľĴŌƞĮĸŅĵȮcarboxylȮŐĸŃȮhydroxyl Ĕńĭ

ľĴŌƞȮepoxideȮőħĵľĴŌƞĮĸŅĵĕŀĚȮPBT ŏĮƦĬľĴŌƞȮaliphatic hydroxyl ŐĸŃľĴŌƞȮcarboxyl őħĵȮPBT ĪňŗŒĝƟ

ŒĬĔŅĶĻŉĔļŅĬňŘĴňĮĶŇĴŅĦľĴŌƞȮcarboxyl ŏıňĵĚȮ10-15 ŏĮŀĶƢŏĞŖĬĨƢȮĞŉŗĚĔŅĶĪŜŅĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĕŀĚľĴŌƞȮ

epoxide ĔńĭľĴŌƞȮcarboxyl ĴňėĺŅĴĺƞŀĚœĺĴŅĔĔĺƞŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚľĴŌƞȮepoxide ĔńĭľĴŌƞȮ

hydroxyl őħĵĮĔĨŇŐĸƟĺŒĬĶŃĭĭĔŅĶľĸŀĴįĽĴĪňŗœĴƞĴňĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĬńŘĬĴňŏıňĵĚľĴŌƞȮcarboxylȮĪňŗ

ĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮepoxide ŒĬĕĦŃĪňŗľĴŌƞĮĸŅĵȮhydroxyl ŏĮƦĬȮinert chain-end  
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 -ȮĮĢŇĔŇĶŇĵŅĔŅĶŐĸĔŏĮĸňŗĵĬĶŃľĺƞŅĚȮesterȮŐĸŃȮamide Ȯ&ester-amide interchange 

reaction) ěŅĔĔŅĶįĸȮH-NMR spectrum ĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮPA66/PET (50/50 w/w) ĪňŗĴňĔŅĶŏĨŇĴ

ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ ıĭȮminor peak (ɿ=8.199 ppm) ŐĽħĚŒľƟŏľŖĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶŐĸĔŏĮĸňŗĵĬ

ĶŃľĺƞŅĚȮester ŐĸŃȮamide ŒĬĕĦŃĪňŗĶŃĭĭĪňŗœĴƞĴňĔŅĶŏĨŇĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĬńŘĬœĴƞıĭĔŅĶŏĔŇħ

ŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶŐĸĔŏĮĸňŗĵĬĶŃľĺƞŅĚȮester ŐĸŃȮamideȮŒĬĶŃĭĭıŀĸŇŏĴŀĶƢįĽĴȮPA66/PET 

 

 - ĔŅĶŏĔŇħȮAlcoholysis ĶŃľĺƞŅĚľĴŌƞȮhydroxyl ĔńĭľĴŌƞȮester ŒĬıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚ 

phenoxy/PBT őħĵĔŅĶŏĔŇħȮalcoholysisȮĶŃľĺƞŅĚľĴŌƞȮhydroxyl ĕŀĚȮphenoxy ŐĸŃľĴŌƞȮester ĕŀĚȮ

PBT ŏĮƦĬįĸŒľƟŏĔŇħŏĮƦĬőėıŀĸŇŏĴŀĶƢŐĭĭĔŇŗĚľĶŊŀŏĔŇħŏĮƦĬőėĶĚĽĶƟŅĚŏĝŊŗŀĴĕĺŅĚĔńĬ 

 

Retolaza ŐĸŃėĦŃȮ[26]ȮȮœħƟĪŜŅĔŅĶĻŉĔļŅőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴ

ĶŃľĺƞŅĚȮPolyamide-4,4ȮŐĸŃȮPoly(Ethylene Terephthalate) ĪňŗŀńĨĶŅĽƞĺĬȮPA66/PET ŏĮƦĬȮ/..-., 

7.-/., 75/25, 60/40, 50/50, 40/60, 25/75 ŐĸŃȮ.-/..ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮěŅĔĔŅĶĪħĽŀĭȮ

SEM ŏıŊŗŀĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮıĭĺƞŅĪňŗŀńĨĶŅĽƞĺĬȮPA66/PET ĪňŗȮ03-53ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔ Ĵň

ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĪňŗŏĮĸňŗĵĬŐĮĸĚœĮȮőħĵĪňŗŀĬŋĳŅėĕŀĚȮPET ĴňĔŅĶĔĶŃěŅĵĨńĺœħƟħňȮ&ĕĬŅħŀĬŋĳŅėĝƞĺĚȮ

.,/ȮĩŉĚȮ/ȮœĴėĶŀĬ'ȮŐĸŃŏĴŊŗŀıŇěŅĶĦŅėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚŏĲĽĪńŘĚĽŀĚěŅĔĽĴĔŅĶħńĚĬňŘ [27] 

ḙ 1Ȯ     (2.1) 

őħĵĪňŗȮ ŐĸŃȮ ŏĮƦĬėƞŅėĺŅĴľĬŊħĕŀĚȮPA ŐĸŃȮPET ĨŅĴĸŜŅħńĭȮŐĸŃȮה  ŐĸŃȮה  ŏĮƦĬȮvolume 

fraction őħĵėƞŅėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢħńĚĔĸƞŅĺœħƟěŅĔĔŅĶĺńħėƞŅȮtorque ĕŀĚĔŅĶįĽĴĪňŗŀŋĦľĳŌĴŇȮ



  

  

1/ 

275 ŀĚĻŅŏĞĸŏĞňĵĽ őħĵėƞŅȮtorqueȮĕŀĚȮPA ŐĸŃȮPET ŏĮƦĬȮ0.58 ŐĸŃȮ/,41ȮĬŇĺĨńĬŏĴĨĶ ĨŅĴĸŜŅħńĭȮ

ĪŜŅŒľƟĽŅĴŅĶĩĪŜŅĬŅĵėƞŅȮהěŅĔĽĴĔŅĶĪňŗȮ0,/ȮœħƟŏĮƦĬȮה  = 0.26 &ĮĶŇĴŅĦȮPA ŏĮƦĬ 01ȮŏĮŀĶƢŏĞŖĬĨƢ'Ȯ

ĞŉŗĚĽńĴıńĬīƢĔńĭįĸĕŀĚȮSEM 

 

ĳŅıĪňŗȮ2./5ȮŐĽħĚĳŅıȮSEM ĕŀĚıŀĸŇŏĴŀĶƢįĽĴĕŀĚȮPA66/PET ĪňŗŀńĨĶŅĽƞĺĬȮ03-53Ȯwt% [26] 

 ĚŅĬĺŇěńĵĕŀĚȮYao-Chi Shu ŐĸŃėĦŃȮ[28]ȮœħƟĪŜŅĔŅĶĻŉĔļŅĔŅĶœľĸŐĸŃĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬ

ĕŀĚıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚȮCationic Dyeable Nylon 4ȮŐĸŃȮCationic Dyeable Poly(ethylene 

terephthalate)ȮőħĵĴňŀńĨĶŅĽƞĺĬĕŀĚȮCD-N6/CD-PET ŏĮƦĬȮ75/25, 50/50 ŐĸŃȮ25/75 ŏĮŀĶƢŏĞŖĬĨƢ

őħĵĬŘŜŅľĬńĔ ěŅĔĔŅĶĻŉĔļŅĮĶŇĴŅĦįĸŉĔőħĵŏĪėĬŇėȮDSC ıĭĺƞŅĪňŗŀńĨĶŅĽƞĺĬĕŀĚȮCD-N6/CD-PETȮĪňŗȮ

03-53ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮĴňĮĶŇĴŅĦįĸŉĔőħĵĶĺĴĴŅĔĪňŗĽŋħŐĽħĚįĸħńĚŒĬĨŅĶŅĚĪňŗȮ2.5 ŐĸŃ 

ĳŅıĪňŗȮ2./6 

ĨŅĶŅĚĪňŗȮ2.5ȮŐĽħĚĮĶŇĴŅĦįĸŉĔĕŀĚŏĽƟĬŒĵıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚȮCD-N6ȮŐĸŃȮCD-PETȮĪňŗŀńĨĶŅĽƞĺĬĨƞŅĚŕȮ[28] 
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ĳŅıĪňŗȮ2./6ȮŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĮĶŇĴŅĦįĸŉĔŐĸŃ 
ŀńĨĶŅĽƞĺĬĕŀĚŏĽƟĬŒĵıŀĸŇŏĴŀĶƢįĽĴĕŀĚȮCD-N4Ȯ-ȮCD-PET [28] 

 ěŅĔĚŅĬĺŇěńĵĕŀĚȮDamien Rasselet ŐĸŃėĦŃȮY07[ȮœħƟĻŉĔļŅŀŇĪīŇıĸĕŀĚĔŅĶŏĨŇĴȮ
compatibilizer ŒĬıŀĸŇŏĴŀĶƢįĽĴȮPLA/PA11 (80/20 w/w) őħĵŒĝƟȮmultifunctionalized 
epoxide (Joncryl)  őħĵŒĬĚŅĬĺŇěńĵħńĚĔĸƞŅĺœħƟĴňĔŅĶĮĶńĭŏĮĸňŗĵĬĮĶŇĴŅĦĔŅĶŏĨŇĴȮJoncryl ŏĮƦĬȮ0, 
0.5, 1, 1.5, 2 ŐĸŃȮ1ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮőħĵěŅĔįĸĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅħƟĺĵŏĪėĬŇėȮ
SEM ıĭĺƞŅĔŅĶŏıŇŗĴĮĶŇĴŅĦĔŅĶŏĨŇĴȮJoncryl ĬńŘĬĽƞĚįĸŒľƟĔŅĶĔĶŃěŅĵĨńĺĕŀĚŏĲĽȮPA11 ĴňĕĬŅħŏĸŖĔ
ĸĚȮħńĚĪňŗŐĽħĚŒĬĳŅıĪňŗȮ2./7ȮŏĮƦĬĔĶŅĲĔŅĶĔĶŃěŅĵŀĬŋĳŅėĕŀĚŏĲĽȮPA11 
 

 
ĳŅıĪňŗȮ2./7ȮĔĶŅĲŐĽħĚĔŅĶĔĶŃěŅĵĨńĺĕŀĚŀĬŋĳŅėĕŀĚŏĲĽȮPA11 
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 ěŅĔĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬħƟĺĵŏĪėĬŇėȮDSC ŏĴŊŗŀŏĨŇĴȮJoncryl ĮĶŇĴŅĦŏıŇŗĴĕŉŘĬŒĬ 

ıŀĸŇŏĴŀĶƢįĽĴȮPLA/PA66 ıĭĺƞŅĮĶŇĴŅĦįĸŉĔĕŀĚȮPLA ĸħĸĚȮŏĬŊŗŀĚěŅĔĔŅĶŏĨŇĴȮJoncryl ĽŅĴŅĶĩ

ŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭȮPLA ŐĸŃ PA66 œħƟȮĞŉŗĚŏĮƦĬĔŅĶŏıŇŗĴėĺŅĴĵŅĺĽŅĵőĞƞőĴŏĸĔŋĸŒľƟĵŅĺĴŅĔĕŉŘĬȮĪŜŅŒľƟ

ĬŘŜŅľĬńĔőĴŏĸĔŋĸŏıŇŗĴĕŉŘĬȮĽƞĚįĸŒľƟĽŅĵőĞƞőĴŏĸĔŋĸŏėĸŊŗŀĬĪňŗœħƟĵŅĔĕŉŘĬħƟĺĵȮěŉĚŏĮƦĬĽŅŏľĨŋĪŜŅŒľƟĽŅĵőĞƞ

őĴŏĸĔŋĸŏĔŇħĔŅĶěńħŏĶňĵĚĨńĺŏĮƦĬįĸŉĔœħƟĵŅĔȮĬŀĔěŅĔĬňŘĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋıĭĺƞŅĔŅĶŏıŇŗĴ

ĮĶŇĴŅĦĔŅĶŏĨŇĴȮJoncryl ĝƞĺĵŏıŇŗĴėƞŅ elongation at break ĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮőħĵĪňŗĮĶŇĴŅĦĔŅĶ

ŏĨŇĴȮJoncryl ĪňŗȮ0ȮŐĸŃȮ1ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔ ıĭĺƞŅėƞŅ elongation at breakȮĽŌĚĕŉŘĬŏĮƦĬȮ4,7 

ŐĸŃȮ7,6ȮŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸŜŅħńĭȮŒĬĕĦŃĪňŗėƞŅȮtensile modulus ŐĸŃėƞŅȮmaximal stress œĴƞėƞŀĵ

ŏĮĸňŗĵĬŐĮĸĚŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĽŌĨĶĪňŗœĴƞŏĨŇĴȮJoncryl őħĵŐĽħĚħńĚĳŅıĪňŗȮ2.20 

 

ĳŅıĪňŗȮ2.20 Stress-strain curve ĕŀĚȮPLA ŐĸŃȮPLA80-J 

ěŅĔĚŅĬĺŇěńĵĕŀĚȮXintu Lin ŐĸŃėĦŃȮ[30]ȮȮœħƟĻŉĔļŅĔŅĶĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚ 

ıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚȮPET ŏľĸŊŀŒĝƟȮ(R-PET) ŐĸŃȮPA6 ŏĬŊŗŀĚěŅĔıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶŏĕƟŅœħƟĬƟŀĵȮĽƞĚįĸŒľƟĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢįĽĴŐĵƞĸĚȮěŉĚĨƟŀĚĴňĔŅĶŏĨŇĴȮglycidyl methacrylate 

grafted poly(ethylene-octene) (POE-g-GMA)ȮĞŉŗĚĪŜŅľĬƟŅĪňŗŏĮƦĬȮreactive compatibilizer 

ĽŜŅľĶńĭıŀĸŇŏŀĽŏĪŀĶƢľĶŊŀıŀĸŇŏŀœĴħƢȮȮŏıŊŗŀŒľƟıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĴňėĺŅĴŏĕƟŅĔńĬœħƟĴŅĔĕŉŘĬȮĞŉŗĚıŀĸŇŏĴŀĶƢ

įĽĴĶŃľĺƞŅĚȮR-PET-ȮPA 6 ĴňŀńĨĶŅĽƞĺĬĪňŗȮȮ5.-1.ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮőħĵĴňĔŅĶŏĨŇĴȮPOE-g-GMAȮȮ

ĪňŗȮ., 1, 4, 7 ŐĸŃȮ/.ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔ ěŅĔĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅőħĵŏĪėĬŇėȮSEM 

ıĭĺƞŅĔŅĶŏĨŇĴȮPOE-g-GMAȮĸĚŒĬĶŃĭĭĬńŘĬěŃĪŜŅŒľƟȮPA ĔĶŃěŅĵĨńĺœħƟħňŒĬŏĲĽĕŀĚȮR-PET ŐĸŃěŅĔ

ĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴħƟĺĵŏėĶŊŗŀĚȮRheometer ıĭĺƞŅėƞŅėĺŅĴľĬŊħĕŀĚ 

ıŀĸŇŏĴŀĶƢįĽĴŏıŇŗĴĴŅĔĕŉŘĬȮ(ĳŅıĪňŗȮ2.0/)ȮŏĴŊŗŀŏĨŇĴȮPOE-g-GMAȮĸĚŒĬĶŃĭĭȮŐĽħĚŒľƟŏľŖĬĺƞŅŏĲĽȮ 
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R-PET ŐĸŃȮPA6 ĴňŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚĔńĬĴŅĔĕŉŘĬȮŀňĔĪńŘĚĵńĚıĭĺƞŅĔŅĶŏĨŇĴȮPOE-g-GMAȮŒĬĮĶŇĴŅĦ

ŏıŇŗĴĕŉŘĬȮĽƞĚįĸŒľƟėƞŅ qrmp_ecȮkmbsjsqȮ&EŲ'ȮŐĸŃ jmqqȮkmbsjsqȮ&Eŵ'ȮŏıŇŗĴĕŉŘĬĨŅĴĸŜŅħńĭȮ(ĳŅıĪňŗȮ2.22)  

 

ĳŅıĪňŗȮ2.0/ȮŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅėĺŅĴľĬŊħŏĝŇĚĞƟŀĬȮ&Complex viscosity'ȮĔńĭėĺŅĴĩňŗȮ 
ĪňŗŀŋĦľĳŌĴŇȮ04.ȮǓC ĽŜŅľĶńĭıŀĸŇŏĴŀĶƢįĽĴȮR-PET/PA4Ȯ&5.-1.Ȯw/w) ĪňŗŏĨŇĴȮPOE-g-GMA  

ĮĶŇĴŅĦĨƞŅĚŕ [30] 

 

ĳŅıĪňŗȮ2.22 &_'Ȯqrmp_ecȮkmbsjsqȮ&EŲ'ȮȮ&`'ȮjmqqȮkmbsjsqȮ&Eŵ'ȮĪňŗŏĮƦĬĲƤĚĔƢĝńĬĕŀĚėĺŅĴĩňŗȮĽŜŅľĶńĭ 
ıŀĸŇŏĴŀĶƢįĽĴȮR-PET/PA4Ȯ&5.-1.Ȯw/w) ĪňŗŏĨŇĴȮPOE-g-GMA ĮĶŇĴŅĦĨƞŅĚŕȮĪňŗŀŋĦľĳŌĴŇȮ04.ȮǓCȮ[30] 
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ěŅĔĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚȮR-PET-PA 6 ȮıĭĺƞŅĔŅĶŏĨŇĴȮPOE-g-

GMAȮĪňŗŀńĨĶŅĽƞĺĬȮ2Ȯ%wt. ĴňĽĴĭńĨŇŏĝŇĚĔĸħňĴŅĔĕŉŘĬȮħńĚįĸŒĬĨŅĶŅĚĪňŗȮ2.6 

ĨŅĶŅĚĪňŗȮ2.6ȮŐĽħĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮR-PET/ PA4Ȯ&5.-1.Ȯw/w) ĪňŗŏĨŇĴȮPOE-g-GMA 
ĮĶŇĴŅĦĨƞŅĚŕȮ[30] 

POE-g-GMA 
content (wt%) 

Flexural 
strength (MPa) 

Flexural 
modulus (MPa) 

Tensile strength 
(MPa) 

Elongation at 
break (%) 

0 71.3 1860 57.7 72.2 
1 67.1 1553 54.5 74.9 
4 63.3 1455 52.7 135.2 

7 56.8 1338 48.4 181.9 
10 50.5 1168 45.2 195.7 

 

 ěŅĔĚŅĬĺŇěńĵĕŀĚȮAdriana Martinelli Catelli de Souza ŐĸŃėĦŃȮ[31]ȮœħƟĪŜŅĚŅĬĻŉĔļŅ

ĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶŏĨŇĴȮPoly(ethylene-co-methyl acrylate-co-glycidyl methacrylate 

(P(E-co-EA-co-GMA)ȮĞŉŗĚĪŜŅľĬƟŅĪňŗŏĮƦĬȮcompatibilizer ŒĬĶŃĭĭĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮrecycled 

PET/PP ŐĸŃ recycled PET/PP-EP őħĵŒĬĶŃĭĭěŃĴňĔŅĶŏĨŇĴȮP(E-co-MA-co-GMA)ȮĪňŗĮĶŇĴŅĦȮ/, 

3 ŐĸŃȮ3ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔ ĞŉŗĚĔŅĶĪħĽŀĭȮFTIR ıĭĺƞŅȮP(E-co-EA-co-GMA) ěŃĴňıňėĕŀĚľĴŌƞȮ

epoxy (CO C) ĕŉŘĬĭĶŇŏĺĦĨŜŅŐľĬƞĚȮ624, 7/0 ŐĸŃȮ774Ȯcm-/ ŐĨƞŏĴŊŗŀŏĨŇĴĸĚœĮŒĬĶŃĭĭĕŀĚȮ

PETr/PP ŐĸŃȮPETr/PP-EP ĮĶŅĔĢĺƞŅœĴƞıĭıňėĕŀĚľĴŌƞȮepoxideȮŏĬŊŗŀĚěŅĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚ

ľĴŌƞȮepoxideȮŒĬȮP(E-co-EA-co-GMA)ȮĔńĭľĴŌƞ hydroxyl (OH) or carboxyl (COOH) ŒĬȮPETr 

ĞŉŗĚœħƟŐĽħĚįĸħńĚĳŅıĪňŗȮ2.02 
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ĳŅıĪňŗȮ2.23ȮŐĽħĚȮFTIR spectra ĕŀĚȮP(E-co-EA-co-GMA), ıŀĸŇŏĴŀĶƢįĽĴȮPETr/PP-EP ĪňŗœĴƞŏĨŇĴȮ
compatibilizer ŐĸŃıŀĸŇŏĴŀĶƢįĽĴȮPETr/PP-EP ĪňŗŏĨŇĴȮcompatibilizer 5 %wt. [31] 

 

 

ĳŅıĪňŗȮ2.02ȮŐĽħĚĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚȮP(E-co-EA-co-GMA'ȮŐĸŃȮPETrȮ[31] 
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 ěŅĔĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬįĸŉĔőħĵŏĪėĬŇėȮDSC ıĭĺƞŅĔŅĶŏĨŇĴ P(E-co-EA-co-GMA'ȮĪňŗĮĶŇĴŅĦȮ

3ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮŒĬĶŃĭĭĕŀĚıŀĸŇŏĴŀĶƢįĽĴ recycled PET/PP-EP ěŃĽƞĚįĸŒľƟĮĶŇĴŅĦįĸŉĔ

ĕŀĚȮPETr ŏıŇŗĴĽŌĚĪňŗĽŋħ ħńĚĨŅĶŅĚĪňŗȮ2.7 

ĨŅĶŅĚĪňŗȮ2.7ȮŐĽħĚįĸĔŅĶĪħĽŀĭȮDSC ĕŀĚ First Heating Scan [31] 

 

Ȯ ŀňĔĪńŘĚěŅĔįĸĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮıĭĺƞŅĔŅĶŏĨŇĴ P(E-co-EA-co-

GMA'ȮĪňŗĮĶŇĴŅĦȮ3ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮŒĬĶŃĭĭĕŀĚıŀĸŇŏĴŀĶƢįĽĴ recycled PET/PP ŐĸŃȮ

recycled PET/PP-EP ĴňėƞŅȮȮimpact strength ŐĸŃȮelongation at break ĽŌĚĽŋħ 

 ěŅĔĚŅĬĺŇěńĵĕŀĚȮAlessandro Pegoretti ŐĸŃėĦŃ [32]ȮœħƟĻŉĔļŅįĸĕŀĚĔŅĶȮ

hygrothermal aging ĪňŗȮ5.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŒĬĬŘŜŅȮľĶŊŀĪňŗėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ80% ĪňŗĴňĨƞŀĸńĔļĦŃ

ĽńĦģŅĬĺŇĪĵŅŐĸŃĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬŏĝŇĚĔĸĕŀĚĺńĽħŋėŀĴıŀĽŇĨȮrPET įĽĴŏĽƟĬŒĵŐĔƟĺĪňŗĮĶŇĴŅĦȮ/3Ȯ

ŐĸŃȮ1. ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮőħĵěŅĔĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅěŅĔŏĪėĬŇėȮSEM ıĭĺƞŅĔŅĶ

ŏĨŇĴŏĽƟĬŒĵŐĔƟĺĮĶŇĴŅĦȮ30 ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮěŃŏĔŇħőėĶĚĽĶƟŅĚŐĭĭȮskin-core őħĵĪňŗįŇĺħƟŅĬĬŀĔ

ěŃĴňĔŅĶěńħŏĶňĵĚĨńĺĕŀĚŏĽƟĬŒĵĨŅĴŐĬĺŐĶĚĔŅĶĜňħĝŇŘĬĚŅĬȮŐĨƞŒĬĕĦŃĪňŗĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĮĶŇĴŅĦȮ15 

ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮĬńŘĬıĭĺƞŅĴňĔŅĶěńħŏĶňĵĚĨńĺœĴƞŏĮƦĬĶŃŏĭňĵĭŒĬŏĴĪĶŇĔĞƢȮ(ĳŅıĪňŗȮ2.03)ȮĞŉŗĚ

ĽŀħėĸƟŀĚĔńĭįĸĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮıĭĺƞŅĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĮĶŇĴŅĦȮ30 ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮ

ĪŜŅŒľƟĺńĽħŋėŀĴıŀĽŇĨĴňĽĴĭńĨŇŏĝŇĚĔĸĪňŗħňĕŉŘĬȮ&ĨŅĶŅĚĪňŗȮ2./.) 

 

ĳŅıĪňŗȮ2.03ȮĳŅıȮSEM ĕŀĚıŊŘĬįŇĺŐĨĔľńĔĕŀĚĺńĽħŋ (a) rPET, (b) rPET-/3GF ŐĸŃ (c) rPET-1.GF [32] 
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ĳŅıĪňŗȮ0,03ȮĳŅıȮSEM ĕŀĚıŊŘĬįŇĺŐĨĔľńĔĕŀĚĺńĽħŋ (a) rPET, (b) rPET-/3GF ŐĸŃ 
 (c) rPET-1.GF (Ĩƞŀ) [32] 

ĨŅĶŅĚĪňŗȮ2./.ȮŐĽħĚĽĴĭńĨŇėĺŅĴĶƟŀĬŏĝŇĚĔĸ ĕŀĚȮun-aged rPET ŐĸŃĺńĽħŋėŀĴıŀĽŇĨįĽĴŏĽƟĬŒĵŐĔƟĺ [32] 

 

ěŅĔĚŅĬĺŇěńĵĕŀĚȮKgj_lȮIp_a_jĀ´iȮŐĸŃėĦŃȮ[33] ȮœħƟĪŜŅĔŅĶĻŉĔļŅįĸĕŀĚĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺŒĬ 

PET ĶňœĞŏėŇĸȮĪňŗĴňįĸĨƞŀĽĴĭńĨŇĔŅĶœľĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŐĸŃĽĴĭńĨŇŏĝŇĚĔĸȮőħĵĮĶŇĴŅĦĕŀĚŏĽƟĬŒĵŐĔƟĺ

ĪňŗŏĨŇĴĸĚœĮĴňĮĶŇĴŅĦȮ/3, 20 ŐĸŃȮ1.ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮěŅĔĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅőħĵ

ŏĪėĬŇėȮSEM ěŅĔĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĪňŗĮĶŇĴŅĦȮ1. ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮıĭĺƞŅĴňĔŅĶĔĶŃěŅĵĨńĺĕŀĚŏĽƟĬ

ŒĵŐĔƟĺŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮŐĸŃěŅĔĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶœľĸĕŀĚĺńĽħŋėŀĴıŀĽŇĨȮıĭĺƞŅĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺ

ĮĶŇĴŅĦĴŅĔĕŉŘĬȮĽƞĚįĸŒľƟėƞŅėĺŅĴľĬŊħŏıŇŗĴĕŉŘĬȮŐĸŃĪŜŅŒľƟĺńĽħŋėŀĴıŀĽŇĨĴňıķĨŇĔĶĶĴŐĭĭȮelastic solid 

ŏıŇŗĴĕŉŘĬȮĬŀĔěŅĔĬňŘěŅĔĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋıĭĺƞŅĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĪňŗĮĶŇĴŅĦȮ30 ŏĮŀĶƢŏĞŖĬĨƢ

őħĵĬŘŜŅľĬńĔ ĽƞĚįĸŒľƟĺńĽħŋėŀĴıŀĽŇĨĴňĽĴĭńĨŇŏĝŇĚĔĸħňĪňŗĽŋħȮħńĚįĸŒĬĨŅĶŅĚĪňŗȮ2.11 
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ĨŅĶŅĚĪňŗȮ2.11 ŐĽħĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋėŀĴıŀĽŇĨ [33] 
Properties W 5167 W 6187 W 5455 
Tensile strength (MPa) 110 113 121.7 

Sx 1.2 1.3 1.5 
Elongation at break (%) 2.6 2.2 2.2 
Sx 0.1 0.1 0.1 

Tensile modulus (MPa) 8,200 10,290 13,900 
Sx 52 162 170 
Flexural modulus (MPa) 7,900 9,377 12,650 
Sx 47 57 151 
Impact strength (kJ/m2) 32 43.3 36.6 
Sx 3.1 4.2 3.7 

Notch Impact strength (kJ/m2) 4.6 6.6 6.6 
Sx 2.1 3.3 3.3 

 őħĵĪňŗȮ W 5167 ŏĮƦĬĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĮĶŇĴŅĦȮ/3%wt. ŒĬȮrPET 

  W 6187 ŏĮƦĬĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĮĶŇĴŅĦȮ0.%wt. ŒĬȮrPETȮ 

W 5455 ŏĮƦĬĔŅĶŏĨŇĴŏĽƟĬŒĵŐĔƟĺĮĶŇĴŅĦȮ1.Ȯwt% ŒĬȮrPET 

 ĚŅĬĺŇěńĵĕŀĚȮHongyuan Cheng ŐĸŃėĦŃȮY12[ȮœħƟĻŉĔļŅĺńĽħŋėŀĴıŀĽŇĨ PET ĶňœĞŏėŇĸĪňŗ

ŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵŐĔƟĺĪňŗįƞŅĬĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺ amine silane őħĵĮĶńĭĮĶŋĚėĺŅĴŏľĬňĵĺĕŀĚĺńĽħŋ

ħƟĺĵȮethylene butyl acrylate-glycidyl methacrylate copolymer (EBAGMA) ŐĸŃ maleic 

anhydride grafted polyethylene-octene ĞŉŗĚĴňŀńĨĶŅĽƞĺĬȮPET/GF ŏĮƦĬȮ5.-1.ȮŏĮŀĶƢŏĞŖĬĨƢőħĵ

ĬŘŜŅľĬńĔȮěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋȮěŅĔĳŅıĪňŗȮ2.04ȮĔĶŅĲŐĽħĚėƞŅȮnotched impact- 

strength ĕŀĚĺńĽħŋĪňŗĴňĔŅĶĮĶńĭŏĮĸňŗĵĬĮĶŇĴŅĦĕŀĚĽŅĶŏĨŇĴŐĨƞĚȮıĭĺƞŅėƞŅȮimpact strength ĕŀĚȮ

PET/GF ĴňŗėƞŅĨŗŜŅȮ4,.ȮĔŇőĸěŌĸ-ĨŅĶŅĚŏĴĨĶȮŐĸŃĴňėƞŅĽŌĚĕŉŘĬŏĴŊŗŀĴňĔŅĶŏĨŇĴȮEBAGMA ľĶŊŀȮPOE-g-MAH 

ŒĬĮĶŇĴŅĦĽŌĚĕŉŘĬȮŒĬĽŌĨĶ PET/GF/POE-g-MAH ĴňėƞŅȮimpact strength ĽŌĚĽŋħĪňŗĮĶŇĴŅĦĔŅĶŏĨŇĴȮ

POE-g-MAHȮ2 ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮŐĨƞŒĬĕĦŃĽŌĨĶȮPET/GF-EBAGMA ĴňėƞŅ impact strengthȮ

ĽŌĚĕŉŘĬŏĶŊŗŀĵŕȮĨŅĴĮĶŇĴŅĦĔŅĶŏĨŇĴĪňŗŏıŇŗĴĕŉŘĬȮĞŉŗĚěŅĔįĸĔŅĶĪħĸŀĚıĭĺƞŅĔŅĶŏĨŇĴȮEBAGMA ĽŅĴŅĶĩ

ĮĶńĭĮĶŋĚėĺŅĴŏľĬňĵĺĕŀĚĺńĽħŋėŀĴıŀĽŇĨœħƟħňĔĺƞŅĔŅĶŏĨŇĴȮPOE-g-MAH  



  

  

2. 

 

ĳŅıĪňŗȮ2.04ȮŐĽħĚėƞŅȮimpact strength ĕŀĚȮPET/GFȮĨŅĴĮĶŇĴŅĦĔŅĶŏĨŇĴȮ 
EBAGMA ŐĸŃȮPOE-g-MAH 

 ěŅĔŅĶĻŉĔļŅĸńĔļĦŃĽńĦģŅĬĕŀĚĺńĽħŋħƟĺĵŏĪėĬŇėȮSEM őħĵěŅĔĳŅıĪňŗȮ2.27ȮŐĽħĚĸńĔļĦŃ

ıŊŘĬįŇĺĔŅĶŐĨĔľńĔĕŀĚĳŅıĨńħĕĺŅĚȮPET/GF binary blends ıĭĺƞŅŏĔŇħĝƞŀĚĺƞŅĚěŅĔĔŅĶľĸŋħŀŀĔĕŀĚ

ŏĽƟĬŒĵŐĔƟĺȮŐĸŃĭĶŇŏĺĦıŊŘĬįŇĺĕŀĚŏĽƟĬŒĵŐĔƟĺėƞŀĬĕƟŅĚŏĶňĵĭȮŐĨƞĴňıŀĸŇŏĴŀĶƢĭŅĚĽƞĺĬĨŇħŀĵŌƞĭĶŇŏĺĦıŊŘĬįŇĺ

ŏĽƟĬŒĵŐĔƟĺȮŐĸŃœĴƞĴňĝƞŀĚĺƞŅĚĶŀĭĭĶŇŏĺĦŏĽƟĬŒĵŐĔƟĺȮŐĽħĚŒľƟŏľŖĬĺƞŅŏĽƟĬŒĵŐĔƟĺĩŌĔĵŉħĨŇħœħƟħňĔńĭȮPET 

ŏĮƦĬįĸĴŅěŅĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚľĴŌƞĮĸŅĵȮcarboxyl ĕŀĚȮPET ĔńĭľĴŌƞȮamineȮĕŀĚĽŅĶŏĝŊŗŀĴ

ĮĶŃĽŅĬœĞŏĸĬĪňŗŏėĸŊŀĭĭĬįŇĺĕŀĚŏĽƟĬŒĵŐĔƟĺȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮPET/GF ĴňėĺŅĴŏĮĶŅŃŏĬŊŗŀĚěŅĔȮPET 

ĶňœĞŏėŇĸĴňėĺŅĴŏľĬňĵĺĬƟŀĵĴŅĔȮŐĨƞŏĴŊŗŀȮPET/GF ĪňŗŏĨŇĴȮEBAGMA ľĶŊŀȮPOE-g-MAHȮĮĶŇĴŅĦ 

2ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮıĭĺƞŅĔŅĶŏĨŇĴȮEBAGMAȮĝƞĺĵĮĶńĭĮĶŋĚėĺŅĴŏĕƟŅĔńĬœħƟħňĔĺƞŅĔŅĶŏĨŇĴȮPOE-g-

MAHȮŏĮƦĬįĸĴŅěŅĔľĴŌƞȮepoxide ĕŀĚȮEBAGMA ĽŅĴŅĶĩŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞĮĸŅĵȮcarboxylĕŀĚȮ

PET ŐĸŃľĴŌƞȮamine ĕŀĚĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĪňŗŏėĸŊŀĭĭĬįŇĺŏĽƟĬŒĵŐĔƟĺœħƟȮŒĬĪŅĚĔĸńĭĔńĬȮ

maleic anhydride ĕŀĚȮPOE-g-MAH ĝŀĭŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅŏıňĵĚĔńĭľĴŌƞȮamine ĕŀĚĽŅĶŏĝŊŗŀĴ-

ĮĶŃĽŅĬœĞŏĸĬȮĞŉŗĚŐĽħĚįĸŒĬĳŅıĪňŗȮ2.28ȮŐĸŃĳŅıĪňŗȮ2.29 

 
ĳŅıĪňŗȮ2.27 SEM micrograph ĕŀĚıŊŘĬįŇĺŐĨĔľńĔĕŀĚȮrecycled PET/GF binary blends 



  

  

2/ 

 ,   

ĳŅıĪňŗȮ2.28 SEM micrograph ĕŀĚıŊŘĬįŇĺŐĨĔľńĔĕŀĚȮPET/GF/EBAGMA (66/60/4 wt%) 

  
ĳŅıĪňŗȮ2.29 SEM micrograph ĕŀĚıŊŘĬįŇĺŐĨĔľńĔĕŀĚȮPET/GF/POE-g-MAHȮ(66/60/4 wt%) 

 

    

  



  

  

20 

ĭĪĪňŗȮ1Ȯ 

ĺŇīňħŜŅŏĬŇĬĔŅĶĺŇěńĵ (Research methodology)  

3.1 ĺńĽħŋŐĸŃĽŅĶŏėĴňĪňŗŒĝƟŒĬĚŅĬĺŇěńĵ 

3.1.1  ıŀĸŇŏŀĪŇĸňĬŏĪŏĶĲĪŅŏĸĨȮ&Poly(ethylene terephthalate), PET) ěŅĔĕĺħıĸŅĽĨŇĔĪňŗŒĝƟ
ŐĸƟĺȮ&post-consumer plastic bottle) ĨĶŅĻŇĸĮŅĔĶ 

3.1.2 œĬĸŀĬȮ4Ȯ(Nylon 6, Zytel® 7331J NC010) ŏĔĶħĜňħ ěŅĔĭĶŇļńĪȮDuPont 
1,/,1 Ethylene/butyl acrylate/glycidyl methacrylate copolymersȮ&E/BA/GMA) ľĶŊŀȮElvaloy  

œħƟĶńĭėĺŅĴŀĬŋŏėĶŅŃľƢěŅĔĭĶŇļńĪ ŏėĴňȮŀŇĬőĬŏĺĝńŗĬȮěŜŅĔńħ 
3.1.4 ŏĽƟĬŒĵŐĔƟĺĽńŘĬȮėĺŅĴĵŅĺȮ4ȮĴŇĸĸŇŏĴĨĶȮœħƟĶńĭėĺŅĴŀĬŋŏėĶŅŃľƢěŅĔĭĶŇļńĪ ėŀĬĔĶňĨȮėŀĴıŀĽŇĪȮ

ěŜŅĔńħ 
3.1.5 ĲƖĬŀĸȮ(Phenol) 
3.1.6 1,1,2,2 tetrachoroethane 
3.1.7 őĞŏħňĵĴœŁħĶŀĔœĞħƢ (NaOH)   
3.1.8 ĬŘŜŅĔĸńŗĬ (Distilled water) 
3.1.9 ĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ (3-Trimethoxysilyl)propyl methacrylate (TMSPM) ěŅĔ

ĭĶŇļńĪȮSigma-Aldrich 
3.1.10 ĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ (3-Aminopropyl)trimethoxy silane (APTMS) ěŅĔĭĶŇļńĪȮ

Sigma-Aldrich 

3.1.11 ĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ 3-Glycidyloxypropyltrimethoxy silane (GPTMS)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ěŅĔĭĶŇļńĪȮSigma-Aldrich 

3.1.12  ŏŀĪŅĬŀĸ (Ethanol) 
3.1.13 ĔĶħŀŃĞŇĨŇĔ (acetic acid' 

1,0,ȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶŏĨĶňĵĴĝŇŘĬĚŅĬĪħĽŀĭ 

3.2.1Ȯ ŏėĶŊŗŀĚĭħıĸŅĽĨŇĔȮ&Plastic grinder) ĵňŗľƟŀȮBosco ĶŋƞĬȮBG 0301ȮĮĶŃŏĪĻœĪĵ 

3.2.3Ȯ ŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞȮ&Twin screw extruder) ĶŋƞĬȮSHJ-25ȮĭĶŇļńĪ Yongteng ĮĶŃŏĪĻěňĬ 

3.2.4Ȯ ŏėĶŊŗŀĚĨńħŏĴŖħıĸŅĽĨŇĔȮ&Pelletizer) 

3.2.5Ȯ ŏėĶŊŗŀĚĜňħĕŉŘĬĶŌĮıĸŅĽĨŇĔȮ&Injection molding) ĶŋƞĬȮPS2.E3ASE įĸŇĨőħĵĭĶŇļńĪȮNissei  

ĮĶŃŏĪĻĠňŗĮŋƙĬ 
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3.2.6 ŏėĶŊŗŀĚŀńħĶňħŐįƞĬıĸŅĽĨŇĔȮ&Cast sheet extrusion'ȮĶŋƞĬȮLBE20-30/P įĸŇĨőħĵĭĶŇļńĪȮLabtech 

engineering company LTD ĮĶŃŏĪĻœĪĵ 

3.2.7 ĨŌƟŀĭĽŋĠĠŅĔŅĻ 

3.3 ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 

3.3.1 ŏėĶŊŗŀĚĲŌŏĶňĵĶƢĪĶŅĬĽƢĲŀĶƢĴŀŇĬĲĶŅŏĶħĽŏĮėőĨĶĽőėĮƖȮ&Fourier transformation infrared 

spectroscope) ĶŋƞĬȮVertex 70 ĭĶŇļńĪȮBruker ĮĶŃŏĪĻŏĵŀĶĴĬň 

3.3.2 ŏėĶŊŗŀĚȮBrabender internal mixer ĶŋƞĬȮW-50EHT ĭĶŇļńĪȮBrabender ĮĶŃŏĪĻŏĵŀĶĴĬň 

3.3.3 ŏėĶŊŗŀĚȮMelt Flow Indexer ĶŋƞĬȮGalaxy Melt D7050 ĭĶŇļńĪȮKayeness Inc. ĮĶŃŏĪĻ

ĽľĶńģŀŏĴĶŇĔŅ 

1,1,2 Ubbelohde viscometer size 1B ĭĶŇļńĪȮCannon Instrument ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅ 

1,1,3 ŏėĶŊŗŀĚĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔĸŏĝŇĚœħĬŅĴŇĔĽƢȮ&Dynamic Mechanical Analyzer, DMA) ĶŋƞĬȮ

EPLEXOR 100 NȮĭĶŇļńĪȮNETZSCH GABO ĮĶŃŏĪĻŏĵŀĶĴĬň 

3.3.6 ŏėĶŊŗŀĚȮDifferential scanning calorimeter (DSC) ĶŋƞĬȮPyris 1 ĭĶŇļńĪȮPerkin Elemer 

ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅ 

3.3.7 ŏėĶŊŗŀĚĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮ&Universal testing machine) ĶŋƞĬȮ5969 ĭĶŇļńĪȮInstron 

Engineering Corporation ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅ 

1,1,6 ŏėĶŊŗŀĚĪħĽŀĭĺńĽħŋŐĭĭĨňľĶŊŀĔĶŃŐĪĔȮ&Impact Tester) ĝŊŗŀĪŅĚĔŅĶėƟŅȮSwick ĶŋƞĬȮ

Pendulum Impact Tester B5102.202 4 J ĮĶŃŏĪĻŀŀĽŏĨĶŏĸňĵ 

3.3.9 ĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮ&Scanning electron microscope) ĶŋƞĬȮMIRA3 

ĭĶŇļńĪȮTESCAN ĮĶŃŏĪĻŏĝėőĔĽőĸĺŅŏĔňĵ 
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3.4 ĺŇīňħŜŅŏĬŇĬĚŅĬĺŇěńĵ 

 1,2,/ȮĔŅĶŏĨĶňĵĴŐĸŃĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢȮRPET ěŅĔĕĺħȮ&RPET) őħĵĴňĶŅĵĸŃŏŀňĵħ

ħńĚĨƞŀœĮĬňŘ 

 1,2,/,/ ĔŅĶŏĨĶňĵĴȮRPETȮěŅĔĕĺħıĸŅĽĨŇĔŏľĸŊŀŒĝƟĨĶŅĻŇĸĮŅĔĶȮőħĵĪŜŅĔŅĶĸŀĔĜĸŅĔŀŀĔȮ

ěŅĔĬńŘĬĪŜŅĔŅĶĨńħĽƞĺĬľńĺŐĸŃĽƞĺĬĪƟŅĵĕŀĚĕĺħŀŀĔȮŐĸƟĺĪŜŅĔŅĶĸƟŅĚĨńĺĕĺħŒľƟĽŃŀŅħȮľĸńĚěŅĔĬńŘĬĬŜŅ

ĕĺħœĮĨŅĔŐħħŏıŊŗŀŒľƟŐľƟĚȮŐĸƟĺěŉĚĪŜŅĔŅĶĭňĭĕĺħŒľƟŐĬƞĬŏıŊŗŀĬŜŅœĮŏĕƟŅŏėĶŊŗŀĚĭħıĸŅĽĨŇĔȮ(grinder) 

ĞŉŗĚěŃœħƟŏĮƦĬȮflake ĪňŗĴňĸńĔļĦŃŏĮƦĬŐįƞĬŏĸŖĔŕ ħńĚŐĽħĚŒĬĳŅıĪňŗȮ3.1Ȯ 

 
ĳŅıĪňŗȮ3.1 Recycled PET flake 

 3.4.1.2 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢ RPET 

3.4.1.2.1 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢħƟĺĵŏĪėĬŇė FTIR (Fourier transform 

spectroscopy) 

ŏıŊŗŀĪŜŅĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬĕŀĚ RPET ŏĶŇŗĴěŅĔŏĨĶňĵĴ KBr disc őħĵĭħ RPET įĽĴ

ĔńĭįĚőıŐĪĽŏĞňĵĴőĭĶœĴħƢ (KBr) ŒĬŀńĨĶŅĽƞĺĬ 1:9 ŐĸƟĺĪŜŅĔŅĶĪħĽŀĭőħĵŏėĶŊŗŀĚ Fourier 

transform spectroscopyȮħńĚĳŅıĪňŗȮ3.2ȮħƟĺĵėĸŊŗĬ IR ŒĬĝƞĺĚŏĸĕėĸŊŗĬ 400-4000 cm-1 

 
ĳŅıĪňŗȮ3.2 ŏėĶŊŗŀĚȮFourier transform spectroscopy 
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1,2,/,0,0ȮĔŅĶĺńħėƞŅħńĝĬňĔŅĶœľĸȮ(Melt flow index, MFI)Ȯ 

ŏıŊŗŀĪħĽŀĭľŅėƞŅħńĝĬňĔŅĶœľĸȮ(Melt flow index, MFI)ȮħƟĺĵŏėĶŊŗŀĚȮMelt flow 

indexer ħńĚŒĬĳŅıĪňŗȮ3.1 ĪňŗŀŋĦľĳŌĴŇȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĪňŗĬŘŜŅľĬńĔĔħȮ0,/4ȮĔŇőĸĔĶńĴ 

ĨŅĴĴŅĨĶģŅĬȮASTM D/016  

 
ĳŅıĪňŗȮ3.1ȮŏėĶŊŗŀĚȮMelt flow indexer 

3.4.1.2.3 ĔŅĶĺńħ intrinsic viscosity [ẫ] 

ŏıŊŗŀĻŉĔļŅĕƟŀĴŌĸŏĔňŗĵĺĔńĭĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚ RPETȮœħƟőħĵĔŅĶľŅėƞŅ intrinsic viscosity 

[ẫ] ħƟĺĵŏėĶŊŗŀĚ Ubbelohde viscometer őħĬŏĶŇŗĴěŅĔĔŅĶĸŃĸŅĵĨńĺŀĵƞŅĚŒľƟĴňėĺŅĴŏĕƟĴĕƟĬ 0.5 

ĔĶńĴ-ŏħĝŇĸŇĨĶ ŒĬĨńĺĪŜŅĸŃĸŅĵįĽĴ phenol/1,1,2,2- tetrachoroethane (60/40 w/w) Īňŗ

ŀŋĦľĳŌĴŇ 110  10 ŀĚĻŅŏĞĸŏĞňĵĽ  ĨŅĴĴŅĨĶģŅĬ ISO 1628-5 ŐĸŃĪŜŅĔŅĶėŜŅĬĺĦľŅėƞŅ [ẫ] œħƟ

ěŅĔėĺŅĴĽńĴıńĬīƢĕŀĚ Billmeyer ěŅĔĽĴĔŅĶĪňŗȮ1,/ 

πȢςυ   Ȯ (ĽĴĔŅĶĪňŗȮ1,/) 

őħĵĪňŗȮȮȮ ėŊŀȮėĺŅĴľĬŊħĽńĴıńĪīƢ (relative viscosity) ĞŉŗĚĴňėƞŅŏĪƞŅĔńĭ t/t0 

t   ėŊŀ ŏĺĸŅĕŀĚĔŅĶœľĸĕŀĚĽŅĶĸŃĸŅĵŏĜĸňŗĵ (ľĬƞĺĵĺŇĬŅĪň)  
t0  ėŊŀ ŏĺĸŅĕŀĚĔŅĶœľĸĕŀĚĨńĺĪŜŅĸŃĸŅĵŏĜĸňŗĵ (ľĬƞĺĵĺŇĬŅĪň)  
C ėŊŀ ėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵ (ľĬƞĺĵĔĶńĴ/ŏħĞŇĸŇĨĶ) 
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1,2,0Ȯ ĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚĮĶŇĴŅĦĔŅĶŏĨŇĴȮReactive compatibilizerȮĪňŗĴňĨƞŀĨƞŀĽĴĭńĨŇ

ĨƞŅĚŕȮĕŀĚıŀĸŇŏĴŀĶƢįĽĴ RPET/PA6ȮěŃŐĽħĚħńĚĳŅıĪňŗȮ3.11ȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 

3.4.2.1 ŀĭŏĴŖħıĸŅĽĨŇĔ PA6 ĪňŗŀŋĦľĳŌĴŇ 100 ŀĚĻŅŏĞĸŏĞňĵĽ  ŏĮƦĬŏĺĸŅ 12 ĝńŗĺőĴĚ, ŀĭ RPET Īňŗ

ŀŋĦľĳŌĴŇ 120 ŀĚĻŅŏĞĸŏĞňĵĽ  ŏĮƦĬŏĺĸŅ 12 ĝńŗĺőĴĚȮŐĸŃŀĭȮElvaloyȮ(EBM) ĪňŗŀŋĦľĳŌĴŇ  

50 ŀĚĻŅŏĞĸŏĞňĵĽ  ŏĮƦĬŏĺĸŅ 12 ĝńŗĺőĴĚȮŏıŊŗŀĔŜŅěńħėĺŅĴĝŊŘĬŐĸŃĮƚŀĚĔńĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ Hydrolysis 

ĶŃľĺƞŅĚĔŅĶľĸŀĴįĽĴ őħĵĨƟŀĚĪŜŅĔŅĶŀĭĔƞŀĬĬŜŅĴŅľĸŀĴįĽĴħƟĺĵŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞ (twin- screw 

extruder) ħńĚŐĽħĚŒĬĳŅıĪňŗȮ3.4 őħĵŒĝƟŀŋĦľĳŌĴŇŒĬĔŅĶľĸŀĴįĽĴŒĬĝƞĺĚ 0..Ȯ-Ȯ06. ŀĚĻŅŏĞĸŏĞňĵĽ 

ėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶįĽĴ 150 Ķŀĭ/ĬŅĪň őħĵįĽĴ RPET/PA6 ĪňŗĽńħĽƞĺĬėĚĪňŗȮŐĸŃěŃĪŜŅĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇ

ħƟĺĵĔŅĶįĽĴȮEBM ĞŉŗĚĪŜŅľĬƟŅĪňŗŏĮƦĬȮreactive compatibilizer ĪňŗĮĶŇĴŅĦȮ1, 3ȮŐĸŃȮ3Ȯphr 

 
ĳŅıĪňŗȮ3.4 ŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞ (twin screw extruder) 

1,2,0,0ȮĬŜŅȮRPET/PA6/EBM ŒĬŀńĨĶŅĽƞĺĬĨƞŅĚŕ ĪňŗœħƟěŅĔŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞĴŅĨńħŒľƟ

ŏĮƦĬŏĴŖħħƟĺĵŏėĶŊŗŀĚĨńħŏĴŖħȮ&pelletizer) ěŅĔĬńŘĬĬŜŅŏĴŖħıĸŅĽĨŇĔĪňŗœħƟœĮŀĭœĸƞėĺŅĴĝŊŘĬŒĬĨŌƟŀĭ

ĽŋĠĠŅĔŅĻĪňŗŀŋĦľĳŌĴŇȮ80ȮŀĚĻŅŏĞĸŏĞňĵĽ ŏĮƦĬŏĺĸŅȮ/0ȮĝńŗĺőĴĚȮĔƞŀĬĬŜŅœĮĕŉŘĬĶŌĮħƟĺĵĔĶŃĭĺĬĔŅĶĜňħĕŉŘĬ

ĶŌĮȮ&Injection molding) 

3.4.2.3 ĜňħĕŉŘĬĶŌĮĲƕĸƢĴħƟĺĵŏėĶŊŗŀĚ Injection moldingȮőħĵŒĝƟŀŋĦľĳŌĴŇŒĬĝƞĺĚ  

003-03. ŀĚĻŅŏĞĸŏĞňĵĽ őħĵŀŋĦľĳŌĴŇŐĴƞıŇĴıƢŀĵŌƞĪňŗ 80 ŀĚĻŅŏĞĸŏĞňĵĽ  őħĵŏĨĶňĵĴĝŇŘĬĚŅĬŐĭĭħńĴŏĭĸĸƢȮ

(dumbbell) ŐĸŃŐĭĭȮrectangular ŏıŊŗŀŒĝƟŒĬĔŅĶĪħĽŀĭĽĴĭńĨŇĔŅĶħŉĚĵŊħȮ(tensile test) ĽĴĭńĨŇėĺŅĴ

ĨƟŅĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔȮ(impact test) ŐĸŃĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸŐĭĭœħĬŅĴŇĔĽƢħƟĺĵŏėĶŊŗŀĚȮDMTA 

ĨƞŀœĮ 
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3.4.2.4ȮĔŅĶĪħĽŀĭĽĴĭńĨŇĨƞŅĚŕȮĕŀĚȮRPET/PA6/EBM  

3.4.2.4.1 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢħƟĺĵŏĪėĬŇė FTIR (Fourier transform 

spectroscopy) 

ŏıŊŗŀĪŜŅĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬĕŀĚ RPET/PA6/EBM ŏĶŇŗĴěŅĔŏĨĶňĵĴ KBr disc őħĵĭħ 

RPET/PA6/EBM įĽĴĔńĭįĚőıŐĪĽŏĞňĵĴőĭĶœĴħƢ (KBr) ŒĬŀńĨĶŅĽƞĺĬ 1:9 ŐĸƟĺĪŜŅĔŅĶĪħĽŀĭħƟĺĵ

ėĸŊŗĬ IR ŒĬĝƞĺĚŏĸĕėĸŊŗĬ 400-4000 cm-1 

3.4.2.4.2 ĔŅĶĻŉĔļŅĮĢŇĔŇĶŇĵŅĔŅĶľĸŀĴįĽĴȮ(Reactive processing) 

ĔŅĶĻŉĔļŅėƞŅĪŀĶƢĔȮ&Torque'ȮĕŀĚĔŅĶľĸŀĴįĽĴħƟĺĵŏėĶŊŗŀĚȮBrabender internal mixer 

ħńĚŒĬĳŅıĪňŗȮ3.5ȮőħĵŒĝƟŀŋĦľĳŌĴŇĔŅĶľĸŀĴįĽĴĪňŗȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶįĽĴȮ 

3.ȮĶŀĭ-ĬŅĪňȮŏĮƦĬŏĺĸŅȮ/.ȮĬŅĪň 

 
ĳŅıĪňŗȮ3.5 ŏėĶŊŗŀĚȮBrabender internal mixer 

3.4.2.4.3ȮĔŅĶĪħĽŀĭĽĴĭńĨŇĔŅĶœľĸȮ&Rheological property) 

ĔŅĶĪħĽŀĭľŅėƞŅħńĝĬňĔŅĶœľĸȮ(Melt flow index, MFI)ȮħƟĺĵŏėĶŊŗŀĚȮMelt flow 

indexer ĪňŗŀŋĦľĳŌĴŇȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĪňŗĬŘŜŅľĬńĔĔħȮ0,/4ȮĔŇőĸĔĶńĴ ĨŅĴĴŅĨĶģŅĬȮ

ASTM D/016 

3.4.2.4.4 ĔŅĶĺńħ intrinsic viscosity [ẫ] 

ŏıŊŗŀĻŉĔļŅľŅėƞŅ intrinsic viscosity [ẫ] ħƟĺĵŏėĶŊŗŀĚ Ubbelohde viscometer 

ŐĸŃėŜŅĬĺĦľŅėƞŅȮYẫ[ȮœħƟěŅĔĽĴĔŅĶĪňŗȮ3.1 

3.4.2.4.5ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇŏĝŇĚĔĸŐĭĭıĸĺńĨȮ&Dynamic mechanical thermal 

analysis) 

ŏıŊŗŀĻŉĔļŅȮDynamic mechanical thermal property ħƟĺĵŏėĶŊŗŀĚȮDynamic 

mechanical thermal analyzer ħńĚŐĽħĚŒĬĳŅıĪňŗȮ3.6 őħĵŒĝƟőľĴħȮ1-point bending mode 
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ĪňŗėĺŅĴĩňŗ1 ŏŁŇĶĨĞƢȮőħĵĪħĽŀĭĪňŗŀŋĦľĳŌĴŇĝƞĺĚȮ0  ĩŉĚȮ0.. ŀĚĻŅŏĞĸŏĞňĵĽ  ħƟĺĵŀńĨĶŅȮ3 ŀĚĻŅ-

ŏĞĸŏĞňĵĽ/ĬŅĪňȮĳŅĵŒĨƟĭĶĶĵŅĔŅĻĔƠŅĞœĬőĨĶŏěĬ 

 
ĳŅıĪňŗȮ3.6 ŏėĶŊŗŀĚȮDynamic mechanical thermal propertyȮ(DMTA) 

3.4.2.4.6ȮĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬŐĸŃľŅĮĶŇĴŅĦįĸŉĔĕŀĚĝŇŘĬĚŅĬĨńĺŀĵƞŅĚħƟĺĵ

ŏĪėĬŇėȮDSC (Differential scanning calorimetry) 

ŏıŊŗŀĻŉĔļŅŀŋĦľĳŌĴŇĔŅĶĨĔįĸŉĔŒľĴƞĕĦŃŒľƟėĺŅĴĶƟŀĬȮ(Tcc)ȮŀŋĦľĳŌĴŇĔŅĶĨĔįĸŉĔȮ&Tc' 

ŀŋĦľĳŌĴŇĔŅĶľĸŀĴŏľĸĺįĸŉĔȮ(Tm)ȮŐĸŃľŅĮĶŇĴŅĦįĸŉĔĕŀĚĨńĺŀĵƞŅĚȮħƟĺĵŏėĶŊŗŀĚȮDifferential 

scanning calorimetryȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ3.7ȮőħĵŏĨĶňĵĴĨńĺŀĵƞŅĚĬŘŜŅľĬńĔĮĶŃĴŅĦȮ5 ĴŇĸĸŇĔĶńĴ 

ŐĸƟĺĪħĽŀĭŒĬĝƞĺĚŀŋĦľĳŌĴŇȮ30-280 ŀĚĻŅŏĞĸŏĞňĵĽ ŀńĨĶŅŏĶŖĺŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬŐĸŃĸħŀŋĦľĳŌĴŇȮ

ŏĪƞŅĔńĭȮ5 ŀĚĻŅŏĞĸŏĞňĵĽ/ĬŅĪň ĳŅĵŒĨƟĭĶĶĵŅĔŅĻĔƠŅĞœĬőĨĶŏěĬ 

 
ĳŅıĪňŗȮ3.7 ŏėĶŊŗŀĚȮDifferential scanning calorimetryȮ(DSC)  

3.4.2.4.7ȮĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮ&Mechanical property) 

- Tensile testȮ: ŏıŊŗŀĻŉĔļŅĽĴĭńĨŇĔŅĶħŉĚĵŊħĕŀĚĝŇŘĬĚŅĬĨńĺŀĵƞŅĚĶŌĮħńĴŏĭĸĸƢȮħƟĺĵŏėĶŊŗŀĚȮ

Universal testing machine ħńĚŐĽħĚŒĬĳŅıĪňŗȮ3.6 ĨŅĴĴŅĨĶģŅĬ ASTM D638 type I őħĵ



  

  

27 

ĝŇŘĬĚŅĬĨńĺŀĵƞŅĚĪňŗŒĝƟŏĮƦĬĝŇŘĬĚŅĬĶŌĮħńĴŏĭĸĸƢȮ(dumbbell)ȮőħĵŒľƟőľĸħȮ5ȮĔŇőĸĬŇĺĨńĬ ĪňŗŀńĨĶŅŏĶŖĺ

ŒĬĔŅĶħŉĚȮ/.ȮĴŇĸĸŇŏĴĨĶ/ĬŅĪň 

 
ĳŅıĪňŗȮ3.6ȮŏėĶŊŗŀĚĪħĽŀĭĽĴĭńĨŇĕŀĚĺńĽħŋŐĭĭĪńŗĺœĮ (Universal testing machine) 

  - Impact test 

ŏıŊŗŀĻŉĔļŅĽĴĭńĨŇėĺŅĴĨƟŅĬĪŅĬĨƞŀŐĶĚĔĶŃŐĪĔĕŀĚĝŇŘĬĚŅĬĨńĺŀĵƞŅĚħƟĺĵȮUnnotched 

Izod Impact tester ħńĚŐĽħĚŒĬĳŅıĪňŗȮ3.9 ĨŅĴĴŅĨĶģŅĬ ASTM D256 őħĵŒĝƟėƟŀĬĕĬŅħȮ

/ȮěŌĸŒĬĔŅĶĪħĽŀĭ 

 

ĳŅıĪňŗȮ3.9ȮŏėĶŊŗŀĚĪħĽŀĭĔŅĶĔĶŃŐĪĔȮ(Impact tester) 

  



  

  

3. 

3.4.2.4.6ȮĔŅĶĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅȮ&Morphology) ħƟĺĵŏĪėĬŇėȮSEM 

(scanning electron microscopy) 

ŏıŊŗŀĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅħƟĺĵĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮ

&Scanning electron microscope, SEM) ħńĚŐĽħĚŒĬĳŅıĪňŗȮ3./.ȮőħĵĔŅĶĬŜŅĝŇŘĬĚŅĬ 

ĨńĺŀĵƞŅĚĜňħȮ(injection molding sample part) œĮŐĝƞŒĬœĬőĨĶŏěĬŏľĸĺŏĮƦĬŏĺĸŅȮ1.-23ȮĬŅĪňȮ

ŏıŊŗŀŒľƟĝŇŘĬĚŅĬŐĕŖĚĨńĺŐĸƟĺĬŜŅĴŅĪŜŅŒľƟľńĔŀĵƞŅĚĶĺħŏĶŖĺȮěŅĔĬńŘĬĬŜŅĝŇŘĬĚŅĬĪňŗľńĔĴŅŏėĸŊŀĭħƟĺĵ

ŐıĸĪĨŇĬńĴ-ĪŀĚȮħƟĺĵĔĶŃĭĺĬĔŅĶȮsputtering ŏıŊŗŀŏĸňŗĵĚĔŅĶĽŃĽĴĮĶŃěŋĕĦŃĪŜŅĔŅĶĪħĽŀĭȮ

ĳŅĵŒĨƟĔŅĶŒľƟĻńĔĵƢœĲĲƚŅȮ(voltage) ŏĪƞŅĔńĭȮ/3ȮĔŇőĸĺńĨĨƢ 

 
ĳŅıĪňŗȮ3./. ĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮ(SEM) 
 



  

  

3/ 

ĳŅıĪňŗȮ3.11 ŐĽħĚĕńŘĬĨŀĬĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢįĽĴŐĸŃĔŅĶĕŉŘĬĶŌĮȮRPET/PA6/EBM 
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1,2,1ȮĔŅĶĻŉĔļŅŀŇĪīŇıĸĝĬŇħĕŀĚĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĪňŗŒĝƟĮĶńĭĮĶŋĚıŊŘĬįŇĺŏĽƟĬŒĵŐĔƟĺĪňŗĴň

ĨƞŀĽĴĭńĨŇĨƞŅĚŕȮĕŀĚıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨ ěŃŐĽħĚħńĚĳŅıĪňŗȮ3./3 őħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 

ŒĬĕńŘĬĨŀĬĬňŘŏĮƦĬĔŅĶĻŉĔļŅįĸĕŀĚĝĬŇħĕŀĚĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĨƞŀĽĴĭńĨŇĨƞŅĚŕȮĕŀĚ 

ıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨȮPET/PA6 ĪňŗŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵŐĔƟĺ őħĵĴňĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬŐĨĔĨƞŅĚĔńĬȮ

3ȮĝĬŇħȮĪňŗŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺĕŀĚŏĽƟĬŒĵŐĔƟĺȮőħĵŏĸŊŀĔĽŌĨĶĪňŗĴňĔŅĶŏĨŇĴȮEBM ĞŉŗĚŏĮƦĬȮReactive 

compatibilizer ĪňŗĮĶŇĴŅĦŏľĴŅŃĽĴĪňŗœħƟěŅĔľńĺĕƟŀĪňŗȮ1,2,0 

3.4.3.1 ĔŅĶĮĶńĭĽĳŅıįŇĺĕŀĚŏĽƟĬŒĵŐĔƟĺħƟĺĵĽŅĶĸŃĸŅĵőĞŏħňĵĴœŁħĶŀĔœĞħƢȮ(NaOH) ŐĸŃ
ĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ 3 ĝĬŇħ 

ĬŜŅŏĽƟĬŒĵŐĔƟĺŐĝƞŒĬĽŅĶĸŃĸŅĵȮNaOH ŐĸƟĺĪŜŅĔŅĶĮƤƧĬĔĺĬĪňŗŀŋĦľĳŌĴŇȮ7.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬ
ŏĺĸŅȮ/ȮĝńŗĺőĴĚȮěŅĔĬńŘĬĪŜŅĔŅĶĸƟŅĚħƟĺĵĬŘŜŅĔĸńŗĬȮŐĸŃĪŜŅĔŅĶĽŃŏĪŇĬħƟĺĵȮacetic acidȮŐĸƟĺĬŜŅŏĕƟŅĨŌƟŀĭĪňŗ
ŀŋĦľĳŌĴŇȮ/0.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬŏĺĸŅȮ/0ȮĝńŗĺőĴĚȮěŅĔĬńŘĬĬŜŅŏĽƟĬŒĵŐĔƟĺĪňŗœħƟĴŅĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵ
ĽŅĶĸŃĸŅĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬȮ1ȮȮĝĬŇħ œħƟŐĔƞȮ(3-Trimethoxysilyl) propyl methacrylate (TMSPM), 
(3-Aminopropyl) trimethoxy silane (APTMS) Ő ĸ Ń(3-Glycidyloxyproply) trimethoxy silane 
(GPTMS) ŒĬĬŘŜŅĔĸńŗĬ őħĵėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĪňŗŒĝƟȮėŊŀȮ3ȮŏĮŀĶƢŏĞĬĨƢőħĵ
ĬŘŜŅľĬńĔ  őħĵĪŜŅĮĢŇĔŇĶŇĵŅĪňŗŀŋĦľĳŌĴŇȮ2.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬŏĺĸŅȮ2ȮĝńŗĺőĴĚȮěŅĔĬńŘĬĸƟŅĚŏĽƟĬŒĵŐĔƟĺħƟĺĵ 
ŏŀĪŅĬŀĸŐĸŃĬŘŜŅĔĸńŗĬȮŐĸƟĺĬŜŅœĮŀĭŒĬĨŌƟŀĭĪňŗŀŋĦľĳŌĴŇ 6. ŀĚĻŅŏĞĸŏĞňĵĽ ŏĮƦĬŏĺĸŅ 12 ĝńŗĺőĴĚ őħĵĴňĽĳŅı
ŏĽƟĬŒĵŐĔƟĺħńĚŐĽħĚŒĬĳŅıĪňŗȮ3./0Ȯ 

 
ĳŅıĪňŗȮ3./0ȮĽĳŅıŏĽƟĬŒĵŐĔƟĺĔƞŀĬŐĸŃľĸńĚĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ 
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1,2,1,0ȮĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢŏĽƟĬŒĵŐĔƟĺĪňŗįƞŅĬŐĸŃœĴƞįƞŅĬĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴ-

ĮĶŃĽŅĬœĞŏĸĬ 

1,2,1,0,/ȮĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢħƟĺĵŏĪėĬŇė FTIR (Fourier transform 

spectroscopy) 

ȮŏıŊŗŀĵŊĬĵńĬĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺĕŀĚŏĽƟĬŒĵŐĔƟĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ 

ŏĶŇŗĴěŅĔŏĨĶňĵĴ KBr disc őħĵĭħŏĽƟĬŒĵŐĔƟĺįĽĴĔńĭįĚőıŐĪĽŏĞňĵĴőĭĶœĴħƢ (KBr) ŒĬ

ŀńĨĶŅĽƞĺĬ 1:9 ŐĸƟĺĪŜŅĔŅĶĪħĽŀĭħƟĺĵėĸŊŗĬ IR ŒĬĝƞĺĚŏĸĕėĸŊŗĬ 400-4000 cm-1 

1,2,1,1ȮĕńŘĬĨŀĬĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨȮRPET, PA6 ŐĸŃŏĽƟĬŒĵŐĔƟĺȮħńĚĬňŘ 
ŒĬĕńŘĬĨŀĬĬňŘŀńĨĶŅĽƞĺĬĕŀĚıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚȮRPET ŐĸŃȮPA6 ėĚĪňŗŐĸŃ

ĮĶŇĴŅĦŏĽƟĬŒĵŐĔƟĺĪňŗŒĝƟėŊŀȮ0. ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮ 
ĽŌĨĶĪňŗȮ/ RPET/PA6/EBM/GF ; őħĵĪŜŅĔŅĶľĸŀĴįĽĴȮRPET, PA6, ŏĽƟĬŒĵ

ŐĔƟĺĪňŗœĴƞœħƟĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬȮŐĸŃȮreactive 
compatibilizerȮĮĶŇĴŅĦĪňŗŏľĴŅŃĽĴěŅĔĨŀĬĪňŗȮȮ1,2,0ȮıĶƟŀĴĔńĬĪńŘĚľĴħ 
ĽŌĨĶĪňŗȮ0ȮRPET/PA6/EBM/ GPTMS-GFȮ; őħĵĪŜŅĔŅĶľĸŀĴįĽĴȮRPET, PA6, 

ŏĽƟĬŒĵŐĔƟĺĪňŗĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ (3-Trimethoxysilyl)propyl 
methacrylate ŐĸŃȮreactive compatibilizerȮĮĶŇĴŅĦĪňŗŏľĴŅŃĽĴěŅĔĨŀĬĪňŗȮȮ
1,2,0ȮıĶƟŀĴĔńĬĪńŘĚľĴħ 
ĽŌĨĶĪňŗȮ1 RPET/PA6/EBM/APTMS-GFȮ; őħĵĪŜŅĔŅĶľĸŀĴįĽĴȮRPET, PA6, 

ŏĽƟĬŒĵŐĔƟĺĪňŗĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ (3-Aminopropyl) 
trimethoxy silaneȮŐĸŃȮreactive compatibilizer ĮĶŇĴŅĦĪňŗŏľĴŅŃĽĴěŅĔĨŀĬĪňŗȮȮ
1,2,0ȮıĶƟŀĴĔńĬĪńŘĚľĴħ 
ĽŌĨĶĪňŗȮ2ȮRPET/Nylon 6/EBM/ TMSPM-GFȮ; őħĵĪŜŅĔŅĶľĸŀĴįĽĴȮRPET, 

PA6, ŏĽƟĬŒĵŐĔƟĺĪňŗĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ 
(3-Glycidyloxyproply)trimethoxy silane ŐĸŃ reactive compatibilizer ĮĶŇĴŅĦ
ĪňŗŏľĴŅŃĽĴěŅĔĨŀĬĪňŗȮȮ1,2,0ȮıĶƟŀĴĔńĬĪńŘĚľĴħ 

1,2,1,2ȮĬŜŅȮRPET/PA6/EBM/GF ĪňŗœħƟěŅĔŏėĶŊŗŀĚŀńħĶňħŐĭĭĽĔĶŌėŌƞĴŅĨńħŒľƟŏĮƦĬŏĴŖħħƟĺĵŏėĶŊŗŀĚ
ĨńħŏĴŖħȮ&pelletizer) őħĵĴňĸńĔļĦŃŏĴŖħȮpellet ħńĚŐĽħĚŒĬĳŅıĪňŗȮ3./1ȮěŅĔĬńŘĬĬŜŅŏĴŖħıĸŅĽĨŇĔĪňŗœħƟœĮ
ŀĭœĸƞėĺŅĴĝŊŘĬŒĬĨŌƟŀĭĽŋĠĠŅĔŅĻĪňŗŀŋĦľĳŌĴŇȮ6.ȮŀĚĻŅŏĞĸŏĞňĵĽ ŏĮƦĬŏĺĸŅȮ/0ȮĝńŗĺőĴĚȮĔƞŀĬĬŜŅœĮĕŉŘĬĶŌĮ
ħƟĺĵĔĶŃĭĺĬĔŅĶŀńħĶňħŐįƞĬıĸŅĽĨŇĔȮ&Cast- sheet extrusion) ĞŉŗĚĔŅĶĕŉŘĬĶŌĮĝŇŘĬĚŅĬĨńĺŀĵƞŅĚĕŀĚ
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ĚŅĬĺŇěńĵŒĬĽƞĺĬĪňŗĽŅĴĬňŘȮĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœĮěŅĔĪňŗŏĽĬŀœĺƟŒĬĕƟŀŏĽĬŀĚŅĬĺŇěńĵȮŏĬŊŗŀĚěŅĔĳŅĺŃĔŅĶ
ĶŃĭŅħĕŀĚőėĺŇħ-/7ȮĪŜŅŒľƟœĴƞĽŅĴŅĶĩĽƞĚĝŇŘĬĚŅĬœĮĕŉŘĬĶŌĮőħĵŏėĶŊŗŀĚĜňħĕŉŘĬĶŌĮœħƟȮěŉĚŏĮĸňŗĵĬŏĮƦĬĔŅĶĕŉŘĬ
ĶŌĮħƟĺĵĔŅĶŀńħĶňħĲƕĸƢĴŐĪĬ 

 
ĳŅıĪňŗȮ3./1ȮŏĴŖħėŀĴıŀĽŇĨȮ(a) RPET/PA6/EBM/GF, 

 (b) RPET/PA6/EBM/TMSPM-GF, (c) RPET/PA6/EBM/APTMS-GF ŐĸŃȮ 
(d) RPET/PA6/EBM/GPTMS-GF 

3.4.3.5 ĕŉŘĬĶŌĮħƟĺĵŏėĶŊŗŀĚ Cast sheet extruderȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ3./2ȮőħĵŒĝƟŀŋĦľĳŌĴŇ
ŒĬĝƞĺĚ 003-05. ŀĚĻŅŏĞĸŏĞňĵĽ ėĺŅĴŏĶŖĺĶŀĭĽĔĶŌĮĶŃĴŅĦȮ3.-4.ȮĶŀĭĨƞŀĬŅĪňȮėĺŅĴŏĶŖĺĶŀĭĕŀĚ
ĸŌĔĔĸŇŘĚľĸƞŀŏĵŖĬĮĶŃĴŅĦȮ/,.-0,.ȮĶŀĭĨƞŀĬŅĪň őħĵĝŇŘĬĚŅĬĪňŗœħƟŏĮƦĬŐįƞĬĝňĪĪňŗĴňėĺŅĴľĬŅĮĶŃĴŅĦȮ 
.,7-/ȮĴŇĸĸŇŏĴĨĶȮŐĸŃŀŋĦľĳŌĴŇĕŀĚĸŌĔĔĸŇŘĚľĸƞŀŏĵŖĬŀĵŌƞĪňŗ 80 ŀĚĻŅŏĞĸŏĞňĵĽ 

 
ĳŅıĪňŗȮ3./2ȮŏėĶŊŗŀĚľĸƞŀŀńħĶňħŐįƞĬĲƕĸƢĴȮ(cast film extruder) 
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3.4.3.6ȮĔŅĶĪħĽŀĭĽĴĭńĨŇĨƞŅĚŕȮĕŀĚĕŀĚıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨĪňŗŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵŐĔƟĺȮĪňŗ

įƞŅĬŐĸŃœĴƞįƞŅĬĮĶńĭĮĶŋĚŏĽƟĬŒĵŐĔƟĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬ 

3.4.3.6.1 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢħƟĺĵŏĪėĬŇėȮFTIR (Fourier transform spectroscopy) 
ŏıŊŗŀĪŜŅĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬĕŀĚıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨ ŏĶŇŗĴěŅĔĔŅĶŏĨĶňĵĴȮKBr disc 

őħĵĭħıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨįĽĴĔńĭįĚőıŐĪĽŏĞňĵĴőĭĶœĴħƢȮ(KBr) ŒĬŀńĨĶŅĽƞĺĬȮ/:9 ŐĸƟĺĪŜŅĔŅĶ
ĪħĽŀĭħƟĺĵėĸŊŗĬȮIR ŒĬĝƞĺĚŏĸĕėĸŊŗĬȮ2..-2...Ȯcm-1 

1,2,1,4,0ȮĔŅĶĻŉĔļŅĮĢŇĔŇĶŇĵŅĔŅĶľĸŀĴįĽĴȮ(Reactive processing) 

ŏıŊŗŀĻŉĔļŅėƞŅĪŀĶƢĔȮ&Torque'ȮĕŀĚĔŅĶľĸŀĴįĽĴħƟĺĵŏėĶŊŗŀĚȮBrabender internal mixer 

őħĵŒĝƟŀŋĦľĳŌĴŇĔŅĶľĸŀĴįĽĴĪňŗȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶįĽĴȮ 

3.ȮĶŀĭ-ĬŅĪňȮŏĮƦĬŏĺĸŅȮ/.ȮĬŅĪň 

1,2,1,4,1ȮĔŅĶĪħĽŀĭĽĴĭńĨŇĔŅĶœľĸȮ(Rheological property) 
ŏıŊŗŀĪħĽŀĭľŅėƞŅħńĝĬňĔŅĶœľĸȮ(Melt flow index, MFI)ȮħƟĺĵŏėĶŊŗŀĚȮMelt flow 

indexer  ĪňŗŀŋĦľĳŌĴŇȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĪňŗĬŘŜŅľĬńĔĔħȮ0,/4ȮĔŇőĸĔĶńĴ ĨŅĴĴŅĨĶģŅĬȮ

ASTM D/016  

3.4.3.6.4 ĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇŏĝŇĚĔĸŐĭĭıĸĺńĨȮ(Dynamic mechanical thermal 
analysis) 

ŏıŊŗŀĻŉĔļŅȮDynamic mechanical thermal property ħƟĺĵŏėĶŊŗŀĚȮDynamic 
mechanical thermal analyzer őħĵŒĝƟőľĴħȮtension mode ĪňŗėĺŅĴĩňŗȮ/ȮŏŁŇĶĨĞƢ őħĵ
ĪħĽŀĭĪňŗŀŋĦľĳŌĴŇĝƞĺĚȮ.-0..ȮŀĚĻŅŏĞĸŏĞňĵĽȮħƟĺĵŀńĨĶŅȮ1ȮŀĚĻŅŏĞĸŏĞňĵĽ-ĬŅĪň ĳŅĵŒĨƟ
ĭĶĶĵŅĔŅĻĔƠŅĞœĬőĨĶŏěĬ 

3.4.3.6.5 ĔŅĶĻŉĔļŅıķĨŇĔĶĶĴĔŅĶėŊĭȮ&Creep behavior) ĕŀĚıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨ 
ŏıŊŗŀĻŉĔļŅıķĨŇĔĶĶĴĔŅĶėŊĭĕŀĚĝŇŘĬĚŅĬĨńĺŀĵƞŅĚħƟĺĵŏėĶŊŗŀĚȮDynamic mechanical 

thermal analyzer ĪŜŅĔŅĶĪħĽŀĭȮcreep ħƟĺĵőľĴħȮtensionȮmode ĪňŗėĺŅĴĩňŗ 
/ȮŏŁŇĶĨĞƢ ĪňŗŀŋĦľĳŌĴŇĔŅĶĪħĽŀĭȮ2.ȮŀĚĻŅŏĞĸŏĞňĵĽȮ 

3.4.3.6.6 ĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬŐĸŃľŅĮĶŇĴŅĦįĸŉĔĕŀĚĝŇŘĬĚŅĬĨńĺŀĵƞŅĚħƟĺĵ
ŏĪėĬŇėȮDSC (Differential scanning calorimetry) 
  ŏıŊŗŀĻŉĔļŅŀŋĦľĳŌĴŇĔŅĶĨĔįĸŉĔŒľĴƞĕĦŃŒľƟėĺŅĴĶƟŀĬȮ(Tcc)ȮŀŋĦľĳŌĴŇĔŅĶĨĔįĸŉĔȮ&Tc) 
ŀŋĦľĳŌĴŇĔŅĶľĸŀĴŏľĸĺįĸŉĔȮ&Tm) ŐĸŃľŅĮĶŇĴŅĦįĸŉĔĕŀĚĨńĺŀĵƞŅĚȮőħĵŏĨĶňĵĴĨńĺŀĵƞŅĚĬŘŜŅľĬńĔ
ĮĶŃĴŅĦȮ5 ĴŇĸĸŇĔĶńĴ ŐĸƟĺĪħĽŀĭŒĬĝƞĺĚŀŋĦľĳŌĴŇȮ30-280 ŀĚĻŅŏĞĸŏĞňĵĽ ŀńĨĶŅŏĶŖĺŒĬĔŅĶŒľƟ
ėĺŅĴĶƟŀĬŐĸŃĸħŀŋĦľĳŌĴŇȮŏĪƞŅĔńĭȮ5 ŀĚĻŅŏĞĸŏĞňĵĽ/ĬŅĪň ĳŅĵŒĨƟĭĶĶĵŅĔŅĻĔƠŅĞœĬőĨĶŏěĬ 
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3.4.3.6.7ȮĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮ&Mechanical property) 
ŏıŊŗŀĻŉĔļŅĽĴĭńĨŇĔŅĶħŉĚĵŊħĕŀĚŐįƞĬĝňĪĨńĺŀĵƞŅĚħƟĺĵŏėĶŊŗŀĚȮUniversal testing 

machine ĨŅĴĴŅĨĶģŅĬȮASTM D882 őħĵŒľƟőľĸħȮ5 ĔŇőĸĬŇĺĨńĬ ĪňŗŀńĨĶŅŏĶŖĺŒĬĔŅĶħŉĚȮ50 ŐĸŃȮ
200 ĴŇĸĸŇŏĴĨĶ/ĬŅĪň 

3.4.3.6.8 ĔŅĶĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅȮ&Morphology) 
ŏıŊŗŀĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚĝŇŘĬĚŅĬĨńĺŀĵƞŅĚħƟĺĵĔĸƟŀĚěŋĸĪĶĶĻĬƢ

ŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮ&Scanning electron microscope, SEM) őħĵĔŅĶĬŜŅĝŇŘĬĚŅĬ

ĨńĺŀĵƞŅĚŐįƞĬĝňĪœĮŐĝƞŒĬœĬőĨĶŏěĬŏľĸĺŏĮƦĬŏĺĸŅȮ1.ȮĬŅĪňȮŏıŊŗŀŒľƟĝŇŘĬĚŅĬŐĕŖĚĨńĺŐĸƟĺĬŜŅĴŅĪŜŅŒľƟ

ľńĔŀĵƞŅĚĶĺħŏĶŖĺȮěŅĔĬńŘĬĬŜŅĝŇŘĬĚŅĬĪňŗľńĔĴŅŏėĸŊŀĭħƟĺĵŐıĸĪĨŇĬńĴ-ĪŀĚȮħƟĺĵĔĶŃĭĺĬĔŅĶȮ

sputtering ŏıŊŗŀŏĸňŗĵĚĔŅĶĽŃĽĴĮĶŃěŋĕĦŃĪŜŅĔŅĶĪħĽŀĭȮĳŅĵŒĨƟĔŅĶŒľƟĻńĔĵƢœĲĲƚŅȮ(voltage) 

ŏĪƞŅĔńĭȮ/3ȮĔŇőĸĺńĨĨƢ  

 

ĳŅıĪňŗȮ3./3ȮŐĽħĚĕńŘĬĨŀĬĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨŐĸŃĔŅĶĕŉŘĬĶŌĮȮRPET/PA6/EBM/GFȮ 
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ĭĪĪňŗȮ2Ȯ 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢįĸĔŅĶĪħĸŀĚ 

 ĚŅĬĺŇěńĵĬňŘĴňěŋħĴŋƞĚľĴŅĵŒĬĔŅĶĬŜŅĕĵŃıĸŅĽĨŇĔŏľĸŊŀŒĝƟĴŅĶňœĞŏėŇĸĬŜŅĔĸńĭĴŅŒĝƟŒľĴƞȮőħĵ

ıĸŅĽĨŇĔŏľĸŊŀŒĝƟĪňŗĬŜŅĴŅŒĝƟŒĬĚŅĬĺŇěńĵĬňŘŏĮƦĬĕĺħĬŘŜŅȮPET ĞŉŗĚŏĮƦĬĔŅĶĸħĮĶŇĴŅĦĕĵŃŐĸŃŏıŇŗĴĴŌĸėƞŅŐĔƞ

ĕĵŃıĸŅĽĨŇĔȮŐĨƞŏĬŊŗŀĚěŅĔĔŅĶĬŜŅĕĵŃıĸŅĽĨŇĔĴŅľĸŀĴŒĝƟŒľĴƞĬńŘĬěŃĪŜŅŒľƟĽĴĭńĨŇŏĝŇĚĔĸĨƞŅĚŕȮŐĵƞĸĚȮ

ĪŜŅŒľƟŏĮƦĬœĮœħƟĵŅĔŒĬĔŅĶěŃĬŜŅŏŀŅĺńĽħŋĶňœĞŏėŇĸĴŅŒĝƟĚŅĬŒĬĲƤĚĔƢĝńĬĨƞŅĚŕȮįŌƟĺŇěńĵěŉĚĴňŐĬĺėŇħŒĬĔŅĶ

ĬŜŅŏŀŅȮPA6 ĞŉŗĚŏĮƦĬĺńĽħŋŏĝŇĚĺŇĻĺĔĶĶĴĪňŗĴňėĺŅĴŏľĬňĵĺȮŐĕŖĚŐĶĚȮŐĸŃĴňėĺŅĴĵŊħľĵŋƞĬĽŌĚȮěŉĚĴňĽĴĭńĨŇĪňŗ

ŏľĴŅŃĽĴĨƞŀĔŅĶĬŜŅĴŅĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚȮrecycled PET (RPET) ŐĨƞŏĬŊŗŀĚěŅĔȮRPET ŐĸŃȮ

PA6 œĴƞĴňėĺŅĴŏĕƟŅĔńĬŏĸĵȮěŉĚĴňŐĬĺėŇħŒĬĔŅĶŏĨŇĴȮEBMȮĞŉŗĚŏĮƦĬȮreactive compatibilizer ĸĚœĮŒĬȮ

RPET/PA6 (75/25 w/w) őħĵĴňĔŅĶĮĶńĭŏĮĸňŗĵĬĮĶŇĴŅĦȮEBM ŏĮƦĬȮ/, 3 ŐĸŃȮ3ȮphrȮŐĸƟĺěŉĚ

ĪŜŅĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶœľĸȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅȮŐĸŃŏĴŊŗŀœħƟ

ĮĶŇĴŅĦȮEBM ĪňŗŏľĴŅŃĽĴěŃĬŜŅœĮĽŌƞĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨĪňŗĴňĔŅĶŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵŐĔƟĺĪňŗ

ĴňĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺħƟĺĵĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬȮ1ȮĝĬŇħȮœħƟŐĔƞȮTMSPM, APTMS ŐĸŃȮGPTMS ŏıŊŗŀ

ĻŉĔļŅįĸĕŀĚĝĬŇħĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĪňŗĴňĨƞŀĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋȮőħĵŒĬĚŅĬĺŇěńĵěŃŐĭƞĚŀŀĔŏĮƦĬȮ

1ȮĽƞĺĬȮħńĚĬňŘ 

 ĽƞĺĬĪňŗȮ/ȮĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢȮRPET 

 ĽƞĺĬĪňŗȮ0ȮĻŉĔļŅŀŇĪīŇıĸĕŀĚĮĶŇĴŅĦĔŅĶŏĨŇĴȮReactive compatibilizerȮŒĬıŀĸŇŏĴŀĶƢįĽĴȮ

RPET/PA6 

 ĽƞĺĬĪňŗȮ1ȮĻŉĔļŅŀŇĪīŇıĸĝĬŇħĕŀĚĽŅĶŏĝŊŗŀĴĮĶŃĽŅĬœĞŏĸĬĪňŗŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺŏĽƟĬŒĵŐĔƟĺ

ĪňŗŏĽĶŇĴŐĶĚŒĬıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6/EBM 

4.1 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢȮRPET 

 ŒĬĚŅĬĺŇěńĵĬňŘœħƟĴňĔŅĶĬŜŅȮRPET ŐĸŃȮPA6 ĴŅľĸŀĴĶĺĴįĽĴĔńĬȮŐĸŃŒĝƟȮEBM ŏĮƦĬȮ

compatibilizerȮőħĵȮRPET ĪňŗŒĝƟŒĬĚŅĬĺŇěńĵŏĮƦĬȮrecycled bottle-grade PET ħńĚĬńŘĬěŉĚĨƟŀĚĴňĔŅĶ

ıŇĽŌěĬƢŏŀĔĸńĔļĦƢőħĵĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬħƟĺĵŏĪėĬŇėȮfourier transform spectroscopy (FTIR) 

ŐĸŃĻŉĔļŅėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢľĸŀĴŏľĸĺěŅĔĔŅĶľŅėƞŅȮmelt flow index (MFI) ŐĸŃľŅ 

ėĺŅĴľĬŊħĕŀĚĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢħƟĺĵĔŅĶľŅėƞŅȮintrinsic viscosity [ẫ]  
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4.1.1 ĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬŐĸŃőėĶĚĽĶƟŅĚĪŅĚŏėĴňħƟĺĵŏĪėĬŇėȮfourier transform 

spectroscopy (FTIR) 

 ĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬŐĸŃőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮRPET ħƟĺĵŏĪėĬŇėȮFTIR ĝƞĺĚŏĸĕėĸŊŗĬȮ2..Ȯ

ĩŉĚȮ2...Ȯcm-1 ħńĚĪňŗŐĽħĚįĸŒĬĳŅıĪňŗȮ4.1ȮěŃıĭĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬŏŀĔĸńĔļĦƢĪňŗĽŜŅėńĠĕŀĚȮRPET 

œħƟŐĔƞȮĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚȮOH stretching ĪňŗȮ1212Ȯcm-1 ĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚȮC H 

stretchingȮĕŀĚȮphenyl ring ĪňŗȮ1.43Ȯcm-1 ĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚȮsymmetry ŐĸŃȮasymmetryȮ

C H stretching ĪňŗȮ2963 cm-1 ŐĸŃȮ07/7Ȯcm-1 ĨŅĴĸŜŅħńĭȮĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚȮC O 

stretching ĕŀĚľĴŌƞȮcarboxyl ĪňŗŏĸĕėĸŊŗĬȮ/502Ȯcm-1 ĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚ C C stretching ĪňŗȮ

/3.6 cm-1ȮĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚȮethylene glycol segment ĪňŗœĴƞœħƟŏĔŇħĮĢŇĔŇĶŇĵŅıĭĪňŗȮ/12.Ȯcm-1Ȯ

ŐĸŃĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚ C O stretching ŒĬľĴŌƞȮesterȮĪňŗŏĸĕėĸŊŗĬȮ/03.Ȯcm-1 ŐĸŃȮ1096 cm-1 

ĨŅĴĸŜŅħńĭȮ[35] 

 

ĳŅıĪňŗȮ4.1ȮIR spectrum ĕŀĚȮRPET ĪňŗœħƟěŅĔĔŅĶĪħĽŀĭȮFTIR 

2,/,0 ėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢľĸŀĴŏľĸĺħƟĺĵĔŅĶľŅėƞŅȮmelt flow index (MFI) 

 ĔŅĶĻŉĔļŅėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢľĸŀĴŏľĸĺȮRPET ħƟĺĵĔŅĶľŅėƞŅȮmelt flow index 

(MFI)ȮĪňŗŀŋĦľĳŌĴŇȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĪňŗĬŘŜŅľĬńĔĔħȮ0,/4ȮĔŇőĸĔĶńĴȮĨŅĴĴŅĨĶģŅĬȮASTM D1238 

ěŅĔĨŅĶŅĚĪňŗȮ4.1ȮıĭĺƞŅȮRPET ĴňėƞŅȮMFI ŏĪƞŅĔńĭȮ34,36Ȯ±Ȯ.,52ȮĔĶńĴ-/.ȮĬŅĪňȮĞŉŗĚĴňėƞŅȮMFI ĴŅĔĔĺƞŅȮ

PET ŐĽħĚŒľƟŏľŖĬĺƞŅȮRPET ĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĨŗŜŅĔĺƞŅȮPET ŏĬŊŗŀĚěŅĔȮRPET œħƟįƞŅĬĔĶŃĭĺĬĔŅĶĶňœĞŏėŇĸ

ŐĸŃŏĔŇħĔŅĶĽĸŅĵĨńĺĪŅĚėĺŅĴĶƟŀĬĭŅĚĽƞĺĬȮěŉĚĽƞĚįĸŒľƟĽŅĵőĞƞőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢĽńŘĬĸĚ 
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ĨŅĶŅĚĪňŗȮ4.1 ėƞŅȮmelt flow indexe [MFI] ĕŀĚȮPET ŐĸŃȮRPET 

ĝŇŘĬĚŅĬĪħĽŀĭ Melt flow index [MFI] (g/10min) 

PET 15.91 ±  0.66 

RPET 34,36Ȯ±Ȯ.,52 

 

2,/,1ȮėĺŅĴľĬŊħĕŀĚĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢħƟĺĵĔŅĶľŅėƞŅȮintrinsic viscosity [ẫ] 

ĔŅĶĻŉĔļŅėĺŅĴľĬŊħĕŀĚĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢħƟĺĵĔŅĶĺńħėƞŅȮintrinsic viscosity [ẫ]ȮĨŅĴ

ĴŅĨĶģŅĬȮISO /406-3ȮěŅĔĨŅĶŅĚĪňŗȮ4.2ȮıĭĺƞŅȮRPET ĴňėƞŅȮ[ẫ]ȮŏĪƞŅĔńĭȮ0.83 ± 0.03Ȯdl/g ĞŉŗĚĴň 

ėĺŅĴľĬŊħĨŗŜŅĔĺƞŅȮPET ŀĵƞŅĚŏľŖĬœħƟĝńħȮőħĵįĸŏĮƦĬŐĬĺőĬƟĴŏħňĵĺĔńĭėƞŅȮMFI ĞŉŗĚĵŊĬĵńĬœħƟĺƞŅȮRPET Ĵň

ĬŘŜŅľĬńĔőĴŏĸĔŋĸĨŗŜŅĔĺƞŅȮPET 

ĨŅĶŅĚĪňŗȮ4.2 ėƞŅ intrinsic viscosity [ẫ]ȮĕŀĚȮPET ŐĸŃȮRPET 

ĝŇŘĬĚŅĬĪħĽŀĭ 
intrinsic viscosity [ẫ] 

&dl/g' 

PET 1.07 ± 0.01 
RPET 0.83 ± 0.03 

 

2,0ȮĻŉĔļŅŀŇĪīŇıĸĕŀĚĮĶŇĴŅĦĔŅĶŏĨŇĴȮReactive compatibilizerȮŒĬıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6  

 ŒĬĚŅĬĺŇěńĵĬňŘœħƟĴňĔŅĶĬŜŅȮRPET, PA6 ŐĸŃȮEBM ĴŅľĸŀĴĶĺĴįĽĴĔńĬȮőħĵĮĶŇĴŅĦĽńħĽƞĺĬ

ĕŀĚȮRPET ŐĸŃȮPA6 ĪňŗŒĝƟŒĬĔŅĶįĽĴŏĮƦĬȮ53-03ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔĨŅĴĸŜŅħńĭȮŐĸŃĴňĔŅĶ

ĮĶńĭŏĮĸňŗĵĬĮĶŇĴŅĦĕŀĚȮEBM ĪňŗŒĝƟŏĮƦĬȮ/, 3 ŐĸŃȮ3ȮphrȮĞŉŗĚěŃľĸŀĴįĽĴħƟĺĵŏėĶŊŗŀĚ twin-screw 

extruder œħƟŏĮƦĬŏĴŖħȮpellet ŐĸƟĺĬŜŅœĮıŇĽŌěĬƢŏŀĔĸńĔļĦƢőħĵĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬħƟĺĵŏĪėĬŇėȮfourier 

transform spectroscopy (FTIR) ŐĸƟĺĪŜŅĔŅĶĻŉĔļŅėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢľĸŀĴŏľĸĺěŅĔĔŅĶľŅ

ėƞŅȮmelt flow index (MFI) ŐĸŃľŅėĺŅĴľĬŊħĕŀĚĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢħƟĺĵĔŅĶľŅ 

ėƞŅȮintrinsic viscosity [ẫ]ȮěŅĔĬńŘĬĬŜŅŏĴŖħȮextrudate œĮĜňħĕŉŘĬĶŌĮħƟĺĵŏėĶŊŗŀĚȮinjection molding 

ŐĸŃĬŜŅœĮĪħĽŀĭĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬŐĸƟĺĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6/EBM ĨƞŀœĮ 



  

  

4. 

2,0,/ȮĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬŐĸŃőėĶĚĽĶƟŅĚĪŅĚŏėĴňħƟĺĵŏĪėĬŇėȮFTIR (fourier transform 

spectroscopy) 

ĔŅĶĻŉĔļŅľĴŌƞĲƤĚĔƢĝńĬŐĸŃőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚȮRPET, PA6 ŐĸŃıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 

ĪňŗĴňĔŅĶŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĨƞŅĚĔńĬȮħƟĺĵŏĪėĬŇėȮFTIR ŒĬĝƞĺĚŏĸĕėĸŊŗĬȮ2..ȮĩŉĚȮ2...Ȯcm-1 

 
ĳŅıĪňŗȮ4.2ȮŐĽħĚȮIR spectrum ĕŀĚ RPET, PA6, RPET/PA6 ŐĸŃȮRPET/PA6/EBM  

ĪňŗœħƟěŅĔĔŅĶĪħĽŀĭȮFTIR 

 ěŅĔĳŅıĪňŗȮ4.2ȮŐĸŃĨŅĶŅĚĪňŗȮ4.1ȮŐĽħĚŒľƟŏľŖĬĺƞŅŏĴŊŗŀĴňĔŅĶįĽĴȮPA6ȮĸĚŒĬȮRPET ěŃıĭ

ĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬŏŀĔĸńĔļĦƢȮC O stretching ĕŀĚȮRPET ĪňŗȮ/502Ȯcm-/ȮŐĸŃȮPA6ȮĪňŗȮ/422Ȯcm-/Ȯ

ŏĔŇħĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĮĶŅĔĢĕŉŘĬŏĮƦĬȮ0ȮĨŜŅŐľĬƞĚȮŐĸŃĴňĔŅĶŏĸŊŗŀĬĕŀĚĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬŏŀĔĸńĔļĦƢ 

C O stretching ŐĸŃȮN H stretchingȮŀŅěŏĮƦĬœĮœħƟĺƞŅĴňŀŅěŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶėĺĭŐĬƞĬȮ

&condensation reaction) ĶŃľĺƞŅĚľĴŌƞĮĸŅĵȮamine ĔńĭȮcarboxylȮY03[ȮŐĸŃŏĴŊŗŀĴňĔŅĶŏĨŇĴȮEBM 

ĞŉŗĚĪŜŅľĬƟŅĪňŗŏĮƦĬȮreactive compatibilizer ŒĬȮRPET/PA4ȮĮĶŇĴŅĦȮ/, 1ȮŐĸŃȮ3ȮphrȮıĭĺƞŅ

ĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚȮC O stretching ĕŀĚľĴŌƞȮester ĝƞĺĚĮĶŃĴŅĦȮ//..Ȯcm-1 ĴňĔŅĶŏĸŊŗŀĬœĮĪňŗ

ėĺŅĴĵŅĺėĸŊŗĬĽŌĚĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĭĽŌĨĶĪňŗœĴƞĴňĔŅĶŏĨŇĴȮEBM ŐĽħĚŒľƟŏľŖĬĺƞŅľĴŌƞȮepoxide ŒĬȮEBM 

ŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮcarboxylic ĕŀĚıŀĸŇŏĴŀĶƢœħƟ őħĵěŅĔĨŅĶŅĚĪňŗȮ4.2ȮŐĽħĚŀńĨĶŅĽƞĺĬėƞŅȮ

absorbance intensity ĕŀĚľĴŌƞ C O stretching ŐĸŃ C O stretching ŏĪňĵĭĔńĭľĴŌƞȮC H 

stretching (CH stretching ŏĮƦĬľĴŌƞĲƤĚĔƢĝńĬĪňŗœĴƞŏĔŇħĮĢŇĔŇĶŇĵŅ) ıĭĺƞŅĔŅĶŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĪňŗ
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ĽŌĚĕŉŘĬĪŜŅŒľƟĮĶŇĴŅĦľĴŌƞȮC O stretchingȮŏıŇŗĴĽŌĚĕŉŘĬȮŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶŏıŇŗĴĕŉŘĬĕŀĚľĴŌƞȮcarboxylicȮŒĬ

őėĶĚĽĶƟŅĚĕŀĚȮEBM ĨŅĴĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ŐĸŃĵńĚıĭĺƞŅĮĶŇĴŅĦĕŀĚľĴŌƞȮC O stretchingȮŏıŇŗĴĕŉŘĬ

ĨŅĴĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ŏĬŊŗŀĚěŅĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮring opening ĕŀĚľĴŌƞȮepoxide ŒĬȮEBM ŏĕƟŅĪŜŅ

ĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞĮĸŅĵȮcarboxylicȮĕŀĚȮRPETȮŐĸƟĺŏĔŇħĔŅĶŏĝŊŗŀĴĨƞŀĔńĬŏĮƦĬıńĬīŃȮC O ħńĚŐĽħĚŒĬ

ĳŅıĪňŗȮ4.2ȮĞŉŗĚŏĮƦĬĚŅĬĺŇěńĵĕŀĚȮXiangyu You ŐĸŃėĦŃȮY14[ȮőħĵŒĬĚŅĬĺŇěńĵœħƟĪŜŅĔŅĶľĸŀĴįĽĴ

ĶŃľĺƞŅĚȮPET ĔńĭȮPLA ĪňŗĴňĔŅĶŏĨŇĴȮchain extender ĽŀĚĝĬŇħȮœħƟŐĔƞȮpoly(ethylene-n-butylene-

acrylate-co-ejwagbwjȮkcrf_apwj_rc'Ȯ&C@?ƊEK?'ȮŐ ĸ Ń Ȯpoly(styrene-_apwjgaƊamejwagbwjȮ

kcrf_apwj_rc'Ȯ&Q?ƊEK?'ȮĞŉŗĚ chain extender ĽŀĚĝĬŇħĬňŘĴňľĴŌƞȮepoxide ĪňŗĽŅĴŅĶĩŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅ

ĔńĭľĴŌƞĮĸŅĵĽŅĵőĞƞȮcarboxylic ŐĸŃľĴŌƞȮhydroxyl ĕŀĚĪńŘĚȮPET ŐĸŃȮPLA œħƟȮőħĵĚŅĬĺŇěńĵħńĚĔĸƞŅĺœħƟ

ĵŊĬĵńĬĺƞŅĔŅĶŏĨŇĴ chain extenderȮħńĚĔĸƞŅĺȮĪŜŅŒľƟėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢĽŌĚĕŉŘĬŏĮƦĬįĸěŅĔĬŘŜŅľĬńĔ

őĴŏĸĔŋĸŏıŇŗĴĕŉŘĬ 

 ŒĬĕĦŃŏħňĵĺĔńĬıĭĺƞŅĽŌĨĶȮRPET/PA6/EBM œĴƞĽńĚŏĔĨıĭĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĝƞĺĚȮ7.6ȮŐĸŃȮ

620Ȯcm-/ȮĞŉŗĚŏĮƦĬĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬĕŀĚľĴŌƞȮepoxide ŒĬȮEBM Y15[ȮőħĵĽŅĴŅĶĩĽńĚŏĔĨœħƟěŅĔȮIR 

spectrum ĕŀĚȮEBM ħńĚĳŅıĪňŗȮ4.1ȮŏĮƦĬŏıĶŅŃĝƞĺĚĨŜŅŐľĬƞĚŏĸĕėĸŊŗĬħńĚĔĸƞŅĺĩŌĔĭħĭńĚħƟĺĵĨŜŅŐľĬƞĚ

ŏĸĕėĸŊŗĬĕŀĚľĴŌƞĲƤĚĔƢĝńĬ RPETȮŐĸŃȮPA6ȮĬŀĔěŅĔĬňŘŏĮƦĬœĮœħƟĺƞŅľĴŌƞȮepoxide œħƟŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭ

ľĴŌƞȮůCOOH ŐĸŃľĴŌƞȮůOH ĕŀĚȮRPET ŐĸŃŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮůCOOH ŐĸŃľĴŌƞȮůNH ĕŀĚȮPA4Ȯ

ŀĵƞŅĚĽĴĭŌĶĦƢȮěŉĚœĴƞıĭĨŜŅŐľĬƞĚėĸŊŗĬħńĚĔĸƞŅĺȮĞŉŗĚĵŊĬĵńĬħƟĺĵįĸĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸœħƟĺƞŅŏĴŊŗŀĴň

ĔŅĶŏĨŇĴȮEBMȮŒĬ RPET/PA6 ĪňŗĮĶŇĴŅĦĪňŗĴŅĔĕŉŘĬȮĽƞĚįĸŒľƟĺńĽħŋħńĚĔĸƞŅĺĴňĽĴĭńĨŇŏĝŇĚĔĸħňĕŉŘĬ 
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ĳŅıĪňŗȮ4.1ȮŐĽħĚȮIR spectrum ĕŀĚ EBM ĪňŗœħƟěŅĔĔŅĶĪħĽŀĭȮFTIR 

ĨŅĶŅĚĪňŗȮ4.1ȮľĴŌƞĲƤĚĔƢĝńĬĕŀĚȮRPET, PA6, RPET/PA6 ŐĸŃ RPET/PA6-EBM 

ĝŇŘĬĚŅĬ
ĪħĽŀĭ 

Wavenumber (cm-1) 

O-H 
stretching 

N-H 
stretching 

C-H 
stretching 

C=O 
stretching 

C-O stretching 
(ester group) 

C-H stretching 
(cyclohexylene ring) 

RPET 3434.01 - 
2962.69, 
2856.43 

1724.43 
1249.85, 
1095.63 

751,27 

PA6 - 3308.06 
2934.27, 
2861.03 

1644.39 - 75.,71 

RPET/PA6 3433.03 3302.71 
2932.05, 
2861.09 

1725.85, 
1643.24 

1252.28, 
1092.96 

971.14 

RPET/PA6/ 
EBM1 

3432.69 3303.02 
2932.06, 
2861.83 

1725.18, 
1641.31 

1249.55, 
1094.60 

972.80 

RPET/PA6/ 
EBM3 

3433.62 3303.10 
2929.57, 
2860.29 

1725.85, 
1642.27 

1251.75, 
1100.05 

972.33 

RPET/PA6/ 
EBM5 

3434.16 3302.91 
2930.14, 
2860.32 

1725.94, 
1642.92 

/03.,76 
/.75,53 

750,13 
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ĨŅĶŅĚĪňŗȮ4.2ȮŐĽħĚŀńĨĶŅĽƞĺĬėƞŅȮabsorbance intensityȮĕŀĚľĴŌƞĲƤĚĔƢĝńĬȮC O stretching : CH 
stretching ŐĸŃľĴŌƞĲƤĚĔƢĝńĬȮC O stretching : CH stretching ĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 
ŐĸŃȮRPET/PA6/EBM 

ĝŇŘĬĚŅĬĪħĽŀĭ 
C O stretching : CH 

stretching 
C O stretching : CH 

stretching 
RPET/PA6 3.14 2.99 
RPET/PA6/EBM1 3.29 3.09 
RPET/PA6/EBM3 3.69 3.46 
RPET/PA6/EBM5 5.31 5.10 

 

 

ĳŅıĪňŗȮ4.2ȮŐĽħĚĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚľĴŌƞȮepoxide ĕŀĚȮchain extender  
ĔńĭľĴŌƞĮĸŅĵĽŅĵőĞƞĕŀĚȮRPET ŐĸŃȮPLA [36] 
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4.2.2 ĔŅĶĻŉĔļŅĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĔŅĶľĸŀĴįĽĴȮ&Reactive processing) ħƟĺĵŏėĶŊŗŀĚȮ

Brabender internal mixer 

 ĔŅĶĻŉĔļŅĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĔŅĶľĸŀĴıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 ĪňŗŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĨƞŅĚĔńĬȮ

őħĵħŌěŅĔėƞŅĪŀĶƢĔŒĬĶŃľĺƞŅĚĔŅĶľĸŀĴįĽĴħƟĺĵŏėĶŊŗŀĚȮBrabender internal mixer őħĵŀŋĦľĳŌĴŇľĸŀĴ

įĽĴĪňŗȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮėĺŅĴŏĶŖĺĶŀĭĔŅĶľĸŀĴįĽĴȮ3.ȮĶŀĭĨƞŀĬŅĪňȮŏĮƦĬŏĺĸŅȮ/.ȮĬŅĪňȮ 

 ěŅĔĳŅıĪňŗȮ4.3ȮŐĽħĚȮtorque rheometry ĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮRPET-PA4ȮĪňŗĴňĔŅĶŏĨŇĴȮEBM 

ŒĬĮĶŇĴŅĦĨƞŅĚĔńĬȮěŃŏľŖĬœħƟĺƞŅŏĴŊŗŀĪħĽŀĭŏĺĸŅįƞŅĬœĮȮ/.ȮĬŅĪňȮıĭĺƞŅȮRPET ŐĸŃȮPA6 ĴňėƞŅĪŀĶƢĔĨŗŜŅ

ŒĔĸƟŏėňĵĚĔńĬȮŐĨƞŏĴŊŗŀĪŜŅĔŅĶľĸŀĴįĽĴȮRPET-PA6 (75/25 wt%) ıĭĺƞŅėƞŅĪŀĶƢĔŏıŇŗĴĽŌĚĕŉŘĬŀĵƞŅĚĴŅĔȮ

ŐĽħĚŒľƟŏľŖĬĺƞŅȮıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħœĴƞĴňėĺŅĴŏĕƟŅĔńĬȮ&immiscible)ȮŐĸŃŐĵĔŏĲĽĔńĬŀĵƞŅĚĝńħŏěĬ őħĵ

ĽŅĴŅĶĩıŇěŅĶĦŅœħƟěŅĔĳŅıȮSEM ıĭĺƞŅĴň PA6 ĪňŗĴňĕĬŅħŒľĠƞĔĶŃěŅĵŒĬŏĲĽĕŀĚȮRPET ĽƞĚįĸŒľƟŏĔŇħ

ŐĶĚŏĜŊŀĬȮ(shear force) ŒĬĶŃĭĭŏıŇŗĴĕŉŘĬȮY16[ȮěŅĔĬńŘĬŏĴŊŗŀŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦȮ/Ȯphr ŒĬıŀĸŇŏĴŀĶƢįĽĴȮ

ıĭĺƞŅėƞŅĪŀĶƢĔœĴƞŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĽŌĨĶĪňŗœĴƞŏĨŇĴȮEBMȮŐĸŃŏĴŊŗŀŏıŇŗĴĮĶŇĴŅĦȮEBM ŏĮƦĬȮ

1ȮŐĸŃȮ3Ȯphr ıĭĺƞŅėƞŅĪŀĶƢĔĕŀĚĶŃĭĭŏıŇŗĴĕŉŘĬĨŅĴĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ŏĬŊŗŀĚěŅĔľĴŌƞȮepoxide ĕŀĚȮ

EBM ĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞĮĸŅĵȮcarboxyl, hydroxyl ŐĸŃȮamine ĕŀĚȮRPET ŐĸŃȮPA6 œħƟȮěŉĚ

ŏıŇŗĴėĺŅĴŏĕƟŅĔńĬȮ(compatibility) ĶŃľĺƞŅĚȮRPET ĔńĭȮPA6 œħƟȮŐĸŃĬŀĔěŅĔĬňŘȮEBM ĵńĚĴňĽĴĭńĨŇŏĮƦĬȮ

chain extender ěŉĚŏĮƦĬĽŃıŅĬŏĝŊŗŀĴĨƞŀĶŃľĺƞŅĚĽŅĵőĞƞőĴŏĸĔŋĸĶŃľĺƞŅĚȮRPET ĔńĭȮPA6 ľĶŊŀŏĔŇħĔŅĶ

ŏĝŊŗŀĴĨƞŀĶŃľĺƞŅĚĽŅĵőĞƞőĴŏĸĔŋĸĕŀĚȮRPET ħƟĺĵĔńĬŏŀĚȮěŉĚĪŜŅŒľƟĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢŏıŇŗĴĕŉŘĬȮőħĵ

ĽŅĴŅĶĩĽńĚŏĔĨœħƟěŅĔįĸěŅĔĔŅĶĪħĽŀĭȮmelt flow index ŐĸŃĔŅĶĪħĽŀĭȮsolution viscosityȮĕŀĚ

ıŀĸŇŏĴŀĶƢįĽĴȮěŉĚŏĮƦĬĔŅĶĵŊĬĵńĬĺƞŅĴňĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏĴŊŗŀĴňĔŅĶŏĨŇĴȮEBM 

 
ĳŅıĪňŗȮ4.3ȮŐĽħĚȮTorque rheometry ĕŀĚıŀĸŇŏĴŀĶƢįĽĴ RPET/PA6 ĪňŗŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĨƞŅĚŕ 
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2,0,1ȮĔŅĶĪħĽŀĭȮmelt viscosity ħƟĺĵĔŅĶĺńħėƞŅȮmelt flow index &MFI' 

 ěŅĔĔŅĶľŅėƞŅȮmeit flow index (MFI) ŏıŊŗŀĻŉĔļŅėĺŅĴľĬŊħĕŀĚıŀĸŇŏĴŀĶƢľĸŀĴŏľĸĺĪňŗ

ŀŋĦľĳŌĴŇȮ04.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĬŘŜŅľĬńĔĔħȮ0,/4ȮĔŇőĸĔĶńĴȮĨŅĴĴŅĨĶģŅĬĔŅĶĪħĽŀĭȮASTM 

D1238 ŐĽħĚįĸħńĚĨŅĶŅĚĪňŗȮ4.5ȮȮŐĽħĚėƞŅȮmelt flow index ĕŀĚıŀĸŇŏĴŀĶƢȮıĭĺƞŅŏĴŊŗŀĴňĔŅĶŏĨŇĴȮ

PA6 ĸĚœĮįĽĴŒĬȮRPET ıĭĺƞŅėƞŅȮMFI ĽŌĚĕŉŘĬŀĵƞŅĚŏľŖĬœħƟĝńħȮŏĮƦĬįĸĴŅěŅĔėĺŅĴĝŊŘĬŒĬȮPA6 

ŏĬŊŗŀĚěŅĔȮPA6 ŏĮƦĬıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞŏŀœĴħƢŒĬőėĶĚĽĶƟŅĚŐĸŃĴňėĺŅĴŏĮƦĬĕńŘĺĽŌĚěŉĚĽŅĴŅĶĩħŌħėĺŅĴĝŊŘĬœħƟ

ĚƞŅĵįƞŅĬıńĬīŃœŁőħĶŏěĬȮY17[ȮĽƞĚįĸŒľƟėĺŅĴĝŊŘĬĪňŗĴňŏľĬňŗĵĺĬŜŅŒľƟŏĔŇħĮĢŇĔŇĶŇĵŅȮhydrolysis ĭĶŇŏĺĦľĴŌƞȮ

carboxylic ĕŀĚĽŅĵőĞƞőĴŏĸĔŋĸȮRPET ĪŜŅŒľƟŏĔŇħĔŅĶĨńħĽŅĵőĞƞőĴŏĸĔŋĸŒľƟĽńŘĬĸĚŒĬĕĦŃľĸŀĴįĽĴŒĬ

ŏėĶŊŗŀĚȮtwin-screw extruderȮőħĵĽŀħėĸƟŀĚĔńĭėƞŅȮintrinsic viscosity ħńĚĨŅĶŅĚĪňŗȮ4.5ȮıĭĺƞŅĽŌĨĶȮ

RPET/PA6 ĴňėĺŅĴľĬŊħĬƟŀĵĔĺƞŅŏĴŊŗŀŏĪňĵĭĔńĭėĺŅĴľĬŊħȮpure RPET ŐĨƞŏĴŊŗŀŏĨŇĴȮEBM ĸĚœĮŒĬȮ

RPET/PA6 ŒĬĮĶŇĴŅĦĪňŗĽŌĚĕŉŘĬȮıĭĺƞŅėƞŅȮMFI ĸħĸĚĨŅĴĸŜŅħńĭȮŏĮƦĬįĸĴŅěŅĔľĴŌƞȮepoxide ĕŀĚȮEBM 

ĽŅĴŅĶĩŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮcarboxyl ĕŀĚȮRPET ŐĸŃĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮamide ĕŀĚȮ

PA6 œħƟȮŏĮƦĬœĮœħƟĺƞŅĪŜŅŒľƟĽŅĵőĞƞőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢĵŅĺĕŉŘĬŐĸŃŏĔŇħĔŅĶŏĔňŗĵĺıńĬĔńĬĕĦŃœľĸŒĬĶŌĮ

ĕŀĚıŀĸŇŏĴŀĶƢľĸŀĴŏľĸĺ 

2,0,2ȮĔŅĶĪħĽŀĭȮsolution viscosity ħƟĺĵĔŅĶĺńħėƞŅȮintrinsic viscosity [ẫ] 

ĔŅĶĻŉĔļŅėĺŅĴľĬŊħĕŀĚĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢőħĵĔŅĶĺńħėƞŅȮintrinsic viscosity [ẫ]ȮőħĵėƞŅ

ħńĚĔĸƞŅĺĴňėĺŅĴĽńĴıńĬīƢĔńĭĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢȮħńĚĪňŗŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4.5ȮěŅĔįĸĔŅĶĪħĽŀĭ

ĕŀĚĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢįĽĴ RPET/PA6 ŒĬĽńħĽƞĺĬȮ53-03ȮŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮıĭĺƞŅĔŅĶŏĨŇĴȮEBM 

ŒĬȮRPET/PA6ȮŒĬĮĶŇĴŅĦŏıŇŗĴĕŉŘĬȮěŃĪŜŅŒľƟĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢįĽĴĴňėƞŅȮ[ẫ] ĽŌĚĕŉŘĬȮěŃŏľŖĬĺƞŅĽŀħėĸƟŀĚ

ĔńĭėƞŅȮMFI ĪňŗœħƟěŅĔĔŅĶĪħĽŀĭȮmelt flow index ěŉĚĽŅĴŅĶĩĵŊĬĵńĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĔŅĶŏĮƕħĺĚȮ&ring-

opening) ĕŀĚľĴŌƞȮepoxide ŒĬőėĶĚĽĶƟŅĚȮEBM: ĔńĭľĴŌƞĮĸŅĵĽŅĵőĞƞȮamine ŐĸŃȮcarboxylic ĕŀĚȮPA4Ȯ

ŐĸŃȮRPET ĨŅĴĸŜŅħńĭœħƟȮħńĚĬńŘĬĔŅĶŏĨŇĴȮEBM ĝƞĺĵŏıŇŗĴĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħœħƟ 
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ĨŅĶŅĚĪňŗȮ4.5ȮėƞŅȮmelt flow index [MFI]ȮŐĸŃėƞŅȮintrinsic viscosity [ẫ] ĕŀĚȮRPET, PA6, 
RPET/PA6 ŐĸŃȮRPET/PA6/EBM 

ĝŇŘĬĚŅĬĪħĽŀĭ 
melt flow index [MFI]Ȯ 

(g/10 min) 
intrinsic viscosity [ẫ] 

(dl/g) 
RPET 34,36Ȯ±Ȯ.,52 0.83 ± 0.03 

PA6 83.49Ȯ±Ȯ2,01 /,22Ȯ±Ȯ.,.0 
RPET/PA6 /.3,20Ȯ±Ȯ3,65 .,5.Ȯ±Ȯ.,.0 

RPET/PA6/EBM1 /..,4.Ȯ±Ȯ0,6/Ȯ .,56Ȯ±Ȯ.,.0 

RPET/PA6/EBM3 53,46Ȯ±Ȯ.,42 .,67 ± 0.04 
RPET/PA6/EBM5 43,47Ȯ±Ȯ/,7. 0.92 ± 0.00 
 

2,0,3 ĔŅĶĻŉĔļŅĽĴĭńĨŇŏĝŇĚĔĸŐĭĭœħĬŅĴŇĔĽƢħƟĺĵŏĪėĬŇėȮDMTA (dynamic mechanic 

thermal analysis) 

 ěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸŐĭĭœħĬŅĴŇĔĽƢĪňŗėĺŅĴĩňŗȮ/ȮŏŁŇĶĨĞƢ ŀŋĦĳŌĴŇȮ.-0..ȮŀĚĻŅŏĞĸŏĞňĵĽȮ

ěŃĪħĽŀĭħƟĺĵőľĴħȮ3-point bending ħƟĺĵŀńĨĶŅĔŅĶŒľƟėĺŅĴĶƟŀĬȮ1ȮŀĚĻŅŏĞĸŏĞňĵĽ-ĬŅĪňȮĳŅıĪňŗȮ4.4Ȯ

ŐĸŃĳŅıĪňŗȮ4.5ȮŐĽħĚĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮstorage modulus ĔńĭŀŋĦľĳŌĴŇȮŐĸŃėƞŅȮloss- 

modulus ĔńĭŀŋĦľĳŌĴŇĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 ŒĬŀńĨĶŅĽƞĺĬȮ53-03Ȯw/w ĪňŗĴňĔŅĶŏĨŇĴȮEBM Īňŗ

ĮĶŇĴŅĦĨƞŅĚĔńĬȮ 

 ěŅĔĳŅıĪňŗȮ4.4ȮŐĸŃĨŅĶŅĚĪňŗȮ4.4ȮŐĽħĚėƞŅŐĸŃĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅ storage-Ȯ

modulus ĔńĭŀŋĦľĳŌĴŇĕŀĚȮRPET ıĭĺƞŅŒĬĝƞĺĚŐĶĔĕŀĚĔŅĶĪħĽŀĭȮRPET ĴňėƞŅȮstorage modulus 

ĴŅĔĔĺƞŅȮPA6 őħĵĝƞĺĚŀŋĦľĳŌĴŇ glass transition ĕŀĚȮRPET ŐĸŃȮPA6 ŀĵŌƞĪňŗĮĶŃĴŅĦȮ7.ȮŐĸŃȮ3.Ȯ 

ŀĚĻŅŏĞĸŏĞňĵĽĨŅĴĸŜŅħńĭȮŐĸŃıĭĺƞŅĪňŗĝƞĺĚŀŋĦľĳŌĴŇĪħĽŀĭĮĶŃĴŅĦȮ/2.ȮŀĚĻŅŏĞĸŏĞňĵĽȮıĭĔŅĶŏıŇŗĴĕŉŘĬ

ĕŀĚ storage modulusȮŀĵƞŅĚŏľŖĬœħƟĝńħȮŏĮƦĬįĸĴŅěŅĔĔŅĶŏĔŇħȮcold-crystallizationȮĕŀĚȮRPET ĞŉŗĚ

ĽŅĴŅĶĩĵŊĬĵńĬœħƟěŅĔįĸȮDSC ĪňŗıĭĔŅĶŏĔŇħȮcold-crystallizationȮĕŀĚȮRPET ĝƞĺĚŀŋĦľĳŌĴŇĮĶŃĴŅĦȮȮ

//.-//4ȮŀĚĻŅŏĞĸŏĞňĵĽ 

 ěŅĔĔŅĶĪħĽŀĭıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 ŒĬŀńĨĶŅĽƞĺĬȮ53-03Ȯw/w ĪňŗĴňĔŅĶŏĨŇĴȮEBM ĪňŗȮ/ȮŐĸŃȮ

3 phr ıĭĺƞŅėƞŅȮstorage modulus ĨŗŜŅĔĺƞŅıŀĸŇŏĴŀĶƢįĽĴĪňŗœĴƞĴňĔŅĶŏĨŇĴȮEBM ŏĬŊŗŀĚěŅĔŒĬőėĶĚĽĶƟŅĚĕŀĚȮ

EBM copolymer ĮĶŃĔŀĭħƟĺĵőĴŏĸĔŋĸĕŀĚȮethylene ŒĬőėĶĚĽĶƟŅĚĞŉŗĚĴňėĺŅĴĵŊħľĵŋƞĬȮ(flexibility) ŐĸŃĴň

ĔŅĶĵŊħĨńĺȮ(elongation) ĪňŗĴŅĔĔĺƞŅȮRPET ŐĸŃȮPA6 ŏĮƦĬįĸŒľƟŏĴŊŗŀŏĨŇĴȮEBM ŒĬıŀĸŇŏĴŀĶƢįĽĴȮ
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RPET/PA6 ěŉĚĴňėƞŅȮstorage modulus ĸħĸĚȮŐĨƞŏĴŊŗŀŏĨŇĴȮEBM ĪňŗȮ3Ȯphr ıĭĺƞŅėƞŅ storage modulusȮ

ĽŌĚĕŉŘĬŀĵƞŅĚŏľŖĬœħƟĝńħȮŏĬŊŗŀĚěŅĔĔŅĶŏĨŇĴȮEBM ŀŅěĪŜŅŒľƟŏĔŇħȮRPET-PA6 random copolymer ĞŉŗĚŏĔŇħěŅĔ

ĔŅĶĪňŗľĴŌƞȮepoxide ŒĬőėĶĚĽĶƟŅĚĕŀĚȮEBM ŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞĮĸŅĵĽŅĵőĞƞĕŀĚȮRPET ŐĸŃȮPA6 ĽƞĚįĸ

ŒľƟĬŘŜŅľĬńĔőĴŏĸĔŋĸĽŌĚĕŉŘĬȮĞŉŗĚĽŀħėĸƟŀĚĔńĭįĸĔŅĶĻŉĔļŅȮmelt flow index ŐĸŃĔŅĶĺńħėƞŅȮintrinsic- 

viscosity ĪŜŅŒľƟőėĶĚĽĶƟŅĚĕŀĚıŀĸŇŏĴŀĶƢįĽĴĪňŗĴňĔŅĶŏĨŇĴȮEBM ŏĔŇħŏĮƦĬȮbranched-chains ŐĸƟĺŏĔŇħĔŅĶ

ŏĔňŗĵĺıńĬĔńĬĕŀĚĽŅĵőĞƞȮ(chain- entanglement) ĴŅĔĕŉŘĬȮěŉĚĽƞĚįĸŒľƟĽŅĴŅĶĩĪĬĪŅĬĨƞŀĔŅĶŏĽňĵĶŌĮĴŅĔĕŉŘĬȮ 

 ŏĴŊŗŀıŇěŅĶĦŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮloss modulus ĔńĭŀŋĦľĳŌĴŇĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮ

RPET/PA6 ŒĬŀńĨĶŅĽƞĺĬȮ53-03Ȯw/wȮĪňŗĴňĔŅĶŏĨŇĴȮEBM ŐĽħĚħńĚĳŅıĪňŗȮ4.5ȮŐĸŃĨŅĶŅĚĪňŗȮ4.4ȮıĭĺƞŅĪňŗ

ĝƞĺĚŀŋĦľĳŌĴŇĔŅĶĪħĽŀĭȮ/2.ȮŀĚĻŅŏĞĸŏĞňĵĽȮĴňĔŅĶŏıŇŗĴĕŉŘĬĕŀĚȮloss modulus ŏĬŊŗŀĚěŅĔĔŅĶŏĔŇħȮcold-

crystallizationȮĕŀĚȮRPET ŐĸŃıĭĺƞŅĔŅĶŏĔŇħȮcold-crystallizationȮĕŀĚȮRPETȮĸħĸĚĨŅĴĮĶŇĴŅĦĔŅĶ

ŏĨŇĴȮEBM ĪňŗŏıŇŗĴĕŉŘĬŒĬıŀĸŇŏĴŀĶƢįĽĴȮĞŉŗĚŒĬĔŅĶŏĔŇħȮcold-crystallizationȮĕŀĚıŀĸŇŏĴŀĶƢŏĔŇħœħƟěŅĔĽƞĺĬ

ĪňŗŏĮƦĬȮamorphous ĭŅĚĽƞĺĬĽŅĴŅĶĩěńħŏĶňĵĚĨńĺŐĸŃŏĔŇħŏĮƦĬįĸŉĔŒľĴƞœħƟŒĬĕĦŃĨńĺŀĵƞŅĚĩŌĔĵŊħŐĭĭ

œħĬŅĴŇĔĽƢŒĬĝƞĺĚŀŋĦľĳŌĴŇĽŌĚĔĺƞŅŀŋĦľĳŌĴŇȮTg őħĵĔŅĶŏĨŇĴȮEBM ŒĬıŀĸŇŏĴŀĶƢįĽĴŀŅěŏĕƟŅœĮĕńħĕĺŅĚĔŅĶ

ěńħŏĶňĵĚĨńĺŒľĴƞĕŀĚĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮľĶŊŀŀŅěŏĔŇħěŅĔĔŅĶŏıŇŗĴĕŉŘĬĕŀĚĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴ

ŐĸƟĺŏĔŇħĔŅĶŏĔňŗĵĺıńĬĔńĬĕŀĚĽŅĵőĞƞıŀĸŇŏĴŀĶƢŐĸŃŏĔŇħĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĽŅĵőĞƞœħƟĵŅĔĕŉŘĬȮĞŉŗĚĽŀħėĸƟŀĚ

ĔńĭįĸĔŅĶĪħĽŀĭȮDSC ĪňŗıĭĺƞŅĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ĪňŗŏıŇŗĴĕŉŘĬĽƞĚįĸŒľƟĮĶŇĴŅĦįĸŉĔĕŀĚȮRPET ĸħĸĚȮ 

 

ĳŅıĪňŗȮ4.4ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮstorage modulus ĔńĭŀŋĦľĳŌĴŇ 
ĕŀĚ RPET, PA6, RPET/PA6 ŐĸŃȮRPET/PA6/EBM 
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ĳŅıĪňŗȮ4.5ȮĔĶŅĲėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮloss modulus ĔńĭŀŋĦľĳŌĴŇ 
ĕŀĚ RPET, PA6, RPET/PA6 ŐĸŃȮRPET/PA6/EBM 

 

ĨŅĶŅĚĪňŗȮ4.4ȮėƞŅȮstorage modulus ŐĸŃėƞŅȮloss modulus ĕŀĚȮRPET, PA6, RPET/PA6 ŐĸŃȮ
RPET/PA6/EBM 

ĝŇŘĬĚŅĬĪħĽŀĭ 

Storage 
modulus 
YCŲ[ȮȮ 

ĪňŗȮRȮ;Ȯ0.ďA 
(MPa) 

Storage 
modulus  
YCŲ[ 

ĪňŗȮRȮ;Ȯ//.ďA 
(MPa) 

ЎCŲ 
(MPa) 

Loss modulus YCŵ[ 

1st peak 
(MPa) 

Temp. 
&ďA' 

2nd peak 
(MPa) 

Temp. 
&ďA' 

RPET 1,694.49 197.33 1,497.16 228.68 95.1 179.01 140.0 
RPET/PA6 2,254.32 289.04 1,965.28 228.56 93.9 102.36 147.1 

RPET/PA6/EBM1 1,890.08 230.49 1,659.59 235.44 89.0 112.07 144.0 

RPET/PA6/EBM3 1,559.92 253.94 1,305.98 101.08 89.7 112.40 138.3 

RPET/PA6/EBM5 2,381.62 278.67 2,102.95 210.98 93.4 72.21 141.6 

PA6 1,517.35 410.24 1,107.11 122.11 50.2 - - 
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ĨŅĶŅĚĪňŗȮ4.5ȮŏĮŀĶƢŏĞŖĬĨƢĔŅĶŏıŇŗĴĕŉŘĬĕŀĚėƞŅȮstorage modulus ĕŀĚȮRPET, PA6, RPET/PA6 ŐĸŃȮ
RPET/PA6/EBM 

ĝŇŘĬĚŅĬĪħĽŀĭ Storage modulus (MPa) 
Increasing percentage 

(%) 

RPET 1694.49 0 

RPET/PA6 2254.32 33.04 
RPET/PA6/EBM1 1890.08 11.54 

RPET/PA6/EBM3 1559.92 -7.94 
RPET/PA6/EBM5 2381.62 40.55 

 

  



  

  

5. 

4.2.6 ĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬŐĸŃľŅĮĶŇĴŅĦįĸŉĔħƟĺĵŏĪėĬŇėȮDSC (differenctial 

scanning calorimetry) 

ĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 ĪňŗĴňĔŅĶŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĪňŗ

ĨƞŅĚĔńĬȮőħĵŒĝƟŏĪėĬŇėȮDifferential scanning calorimetry (DSC) őħĵĪħĽŀĭĨńŘĚŐĨƞŀŋĦľĳŌĴŇȮ1. ĩŉĚȮ

06.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŀńĨĶŅĔŅĶŒľƟėĺŅĴĶƟŀĬŐĸŃŀńĨĶŅĔŅĶŏĵŖĬĨńĺĪňŗȮ3ȮŀĚĻŅŏĞĸŏĞňĵĽĨƞŀĬŅĪňȮĳŅĵŒĨƟ

ĭĶĶĵŅĔŅĻœĬőĨĶŏěĬȮŒĬĕńŘĬĨŀĬĔŅĶŏĵŖĬĨńĺěŃŒĝƟĻŉĔļŅŀŋĦľĳŌĴŇĔŅĶŏĔŇħįĸŉĔȮ(Tc) ŐĸŃŒĬĕńŘĬĨŀĬĔŅĶ

ŒľƟėĺŅĴĶƟŀĬėĶńŘĚĪňŗĽŀĚěŃŒĝƟĻŉĔļŅŀŋĦľĳŌĴŇľĸŀĴįĸŉĔȮ(Tm) ŐĸŃĻŉĔļŅĮĶŇĴŅĦįĸŉĔȮ(Xc) ŐĽħĚħńĚ

ĨŅĶŅĚĪňŗȮ4.6ȮŐĸŃĨŅĶŅĚĪňŗȮ4.7  

ěŅĔĳŅıĪňŗȮ4.8ȮŐĽħĚȮDSC thermogram ŒĬĕńŘĬĨŀĬĔŅĶŒľƟėĺŅĴĶƟŀĬėĶńŘĚĪňŗȮ/Ȯ(First 

heating) ĕŀĚıŀĸŇŏĴŀĶƢįĽĴĪňŗĴňŐĸŃœĴƞĴňĔŅĶŏĨŇĴȮEBM ĪňŗŀŋĦľĳŌĴŇȮ2.ȮŀĚĻŅŏĞĸŏĞňĵĽȮœĮěĬĩŉĚ

ŀŋĦľĳŌĴŇȮ053ȮŀĚĻŅŏĞĸŏĞňĵĽȮħƟĺĵŀńĨĶŅĔŅĶŒľƟėĺŅĴĶƟŀĬĪňŗȮ3ȮŀĚĻŅŏĞĸŏĞňĵĽ-ĬŅĪňȮĞŉŗĚěŅĔĳŅıĪňŗȮ4.8Ȯ

ŐĽħĚĔŅĶŒľƟėĺŅĴĶƟŀĬėĶńŘĚĪňŗȮ/ȮĕŀĚıŀĸŇŏĴŀĶƢįĽĴĪňŗŏĨŇĴŐĸŃœĴƞŏĨŇĴȮEBM ıĭĺƞŅŏĲĽȮRPET ĴňŀŋĦľĳŌĴŇ

ĔŅĶŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺȮ(Tg) ĪňŗĮĶŃĴŅĦĝƞĺĚȮ5.-5/ȮŀĚĻŅŏĞĸŏĞňĵĽȮĞŉŗĚĴňŀŋĦľĳŌĴŇĪňŗĨŗŜŅĔĺƞŅ

ŀŋĦľĳŌĴŇȮTgȮĕŀĚȮpure RPET (73 ŀĚĻŅŏĞĸŏĞňĵĽ) ŐĽħĚŒľƟŏľŖĬĺƞŅȮPA6 ĽŅĴŅĶĩŏĕƟŅĔńĬœħƟĭŅĚĽƞĺĬĔńĭȮ

RPET ŀňĔĵńĚıĭĺƞŅĬŀĔěŅĔĬňŘĵńĚıĭĺƞŅŏĔŇħĔŅĶĨĔįĸŉĔŒĬĕĦŃŒľƟėĺŅĴĶƟŀĬȮ&Tcc) ĪňŗĝƞĺĚŀŋĦľĳŌĴŇȮ 

//.-//5ȮŀĚĻŅŏĞĸŏĞňĵĽȮĞŉŗĚĔŅĶŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĪňŗŏıŇŗĴĕŉŘĬıĭĺƞŅįĸŉĔĪňŗŏĔŇħŒľĴƞŒĬĕĦŃŒľƟ 

ėĺŅĴĶƟŀĬĴňĮĶŇĴŅĦįĸŉĔĸħĸĚőħĵĽńĚŏĔĨœħƟěŅĔėƞŅıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĬĔŅĶŏĔŇħįĸŉĔŒľĴƞŒĬĕĦŃŒľƟ

ėĺŅĴĶƟŀĬȮ(ɲHcc)ȮĪňŗĸħĸĚħńĚĪňŗŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4.7Ȯ 

 ěŅĔĳŅıĪňŗȮ4.9ȮŐĽħĚȮDSC thermogramȮŒĬĔŅĶŏĵŖĬĨńĺĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮıĭĺƞŅĔŅĶŏĨŇĴȮ

PA6 įĽĴĸĚŒĬȮRPET ıĭĺƞŅŀŋĦľĳŌĴŇȮTc ĕŀĚȮPA6 ŏĔŇħĔŅĶŏĸŊŗŀĬœĮĪňŗŀŋĦľĳŌĴŇĪňŗĽŌĚĕŉŘĬȮŐĽħĚŒľƟŏľŖĬ

ĽŅĵőĞƞıŀĸŇŏĴŀĶƢȮPA6 ĽŅĴŅĶĩŏĔŇħįĸŉĔœħƟĚƞŅĵĕŉŘĬȮŏĮƦĬįĸĴŅěŅĔȮRPET ĝƞĺĵŏľĬňŗĵĺĬŜŅĔŅĶŏĔŇħįĸŉĔ

ĕŀĚȮPA6 ŐĸŃŏĴŊŗŀĴňĔŅĶŏĨŇĴȮEBM ĸĚŒĬȮRPET/PA6 ŒĬĮĶŇĴŅĦȮ1ȮŐĸŃȮ3Ȯphr ıĭĺƞŅŀŋĦľĳŌĴŇȮTcȮĕŀĚȮ

RPET ŏĔŇħĔŅĶŏĸŊŗŀĬœĮĪňŗŀŋĦľĳŌĴŇĨŗŜŅĸĚȮŐĽħĚŒľƟŏľŖĬĺƞŅĔŅĶŏĔŇħįĸŉĔĕŀĚȮRPET ŏĔŇħœħƟĵŅĔĕŉŘĬ ŏĮƦĬįĸ

ĴŅěŅĔĔŅĶŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĪňŗĴŅĔĕŉŘĬȮěŃĪŜŅŒľƟıŀĸŇŏĴŀĶƢĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĪňŗĴŅĔĕŉŘĬȮőħĵĽŀħėĸƟŀĚ

ĔńĭįĸĔŅĶĪħĽŀĭȮmelt viscosity ŐĸŃėƞŅȮintrinsic viscosity ĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮěŃŏľŖĬœħƟĺƞŅĔŅĶ

ŏĨŇĴȮEBM ĸĚœĮŒĬȮRPET/PA6 ŒĬĮĶŇĴŅĦĴŅĔĕŉŘĬȮĽƞĚįĸŒľƟıŀĸŇŏĴŀĶƢįĽĴĴňėĺŅĴľĬŊħŏıŇŗĴĕŉŘĬȮ

ŏĬŊŗŀĚěŅĔľĴŌƞȮepoxide ŒĬȮEBM ĽŅĴŅĶĩŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅĪňŗľĴŌƞȮcarboxylȮŐĸŃľĴŌƞȮhydroxyl ĕŀĚ 

RPET œħƟȮŀňĔĪńŘĚľĴŌƞȮepoxide ĵńĚĽŅĴŅĶĩĪŜŅĮĢŇĔŇĶŇĵŅĔńĭľĴŌƞȮamine ĕŀĚȮPA6 œħƟħƟĺĵȮŏĮƦĬįĸŒľƟ 



  

  

5/ 

ĽŅĵőĞƞıŀĸŇŏĴŀĶƢĩŌĔěŜŅĔńħĔŅĶŏėĸŊŗŀĬœľĺȮŐĸŃĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĽŅĵőĞƞĪňŗĵŅĔĕŉŘĬŏĮƦĬįĸŒľƟĽŅĵőĞƞ 

ıŀĸŇŏĴŀĶƢŏĔŇħĔŅĶěńħŏĶňĵĚĨńĺŏĮƦĬįĸŉĔœħƟĵŅĔĕŉŘĬħƟĺĵȮY2.[ȮĞŉŗĚħŌœħƟěŅĔėƞŅȮXc ĕŀĚȮRPET ĸħĸĚĨŅĴ

ĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ĪňŗŏıŇŗĴĕŉŘĬ  

 ěŅĔĳŅıĪňŗȮ4.10ȮŏĮƦĬȮDSC thermogram ŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬėĶńŘĚĪňŗĽŀĚȮıĭĺƞŅȮTm ĕŀĚ 

RPET ŐĸŃȮPA6 ŀĵŌƞĪňŗĮĶŃĴŅĦȮ021ȮŐĸŃȮ000ȮŀĚĻŅŏĞĸŏĞňĵĽȮĨŅĴĸŜŅħńĭȮőħĵěŃĽńĚŏĔĨŏľŖĬȮdouble 

melting peak ĕŀĚȮRPET ŀĵƞŅĚĝńħŏěĬȮĞŉŗĚŏĮƦĬįĸĴŅěŅĔĔŅĶĔĶŃěŅĵĨńĺĕŀĚĝńŘĬȮlamellaȮĪňŗĴňėĺŅĴ

ľĬŅĨƞŅĚĔńĬŐĸŃŏĔŇħĔŅĶįĸŉĔŒľĴƞŒĬĕĦŃĔŅĶŒľƟėĺŅĴĶƟŀĬȮY2/[ȮŀňĔĪńŘĚıĭĺƞŅŏĴŊŗŀĴňĔŅĶŏĨŇĴȮPA6 įĽĴĸĚ

ŒĬȮRPET ıĭĺƞŅėƞŅȮTm ĕŀĚȮPA6 œĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĨƞŒĬĕĦŃĪňŗėƞŅȮTm ĕŀĚȮRPET ŏĔŇħĔŅĶŏĸŊŗŀĬ 

œĮĪňŗŀŋĦľĳŌĴŇĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭȮTmȮĕŀĚȮRPETȮŏĮƦĬįĸěŅĔȮPA6 œĮĕńħĕĺŅĚĔŅĶěńħŏĶňĵĚĨńĺŏĮƦĬįĸŉĔ

ĕŀĚȮRPET ŐĸŃĔŅĶŏĨŇĴȮEBM ĸĚœĮŒĬȮRPET/PA6 ıĭĺƞŅȮTm ĕŀĚȮRPET œĴƞŏĮĸňŗĵĬŐĮĸĚŏĴŊŗŀ

ŏĮĶňĵĭŏĪňĵĭĔńĭĽŌĨĶĪňŗœĴƞŏĨŇĴȮEBM ŐĽħĚŒľƟŏľŖĬĺƞŅȮEBM œĴƞĴňįĸĨƞŀŀŋĦľĳŌĴŇĔŅĶľĸŀĴįĸŉĔĕŀĚȮRPETȮȮ

ŐĨƞĴňįĸĨƞŀĸńĔļĦŃĶŌĮĶƞŅĚĕŀĚıňėȮTm ĕŀĚȮRPET ĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœĮȮĞŉŗĚŐĽħĚŒľƟŏľŖĬĺƞŅĔŅĶŏĨŇĴȮ

EBM ĽƞĚįĸĨƞŀĔŅĶŏĔŇħįĸŉĔŒľĴƞĕŀĚȮRPET  

 

ĳŅıĪňŗȮ4.8 DSC curve ŐĽħĚȮfirst heating scanȮĕŀĚ RPET, PA6, RPET/PA6 ŐĸŃȮ
RPET/PA6/EBM 
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ĳŅıĪňŗȮ4.9 DSC curve ŐĽħĚȮcooling scanȮĕŀĚ RPET, PA6, RPET/PA6 ŐĸŃȮRPET/PA6/EBM 
  

 

ĳŅıĪňŗȮ4.10 DSC curve ŐĽħĚȮsecond heating scanȮĕŀĚ RPET, PA6, RPET/PA6 ŐĸŃȮ
RPET/PA6/EBM 
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ĨŅĶŅĚĪňŗȮ4.6ȮėƞŅȮTg,ȮTcc,ȮTc ŐĸŃȮTm ĕŀĚȮRPET, PA6, RPET/PA6 ŐĸŃȮRPET/PA6/EBM ĪňŗœħƟěŅĔ
ĔŅĶĻŉĔļŅħƟĺĵŏĪėĬŇėȮDSC 

ĝŇŘĬĚŅĬĪħĽŀĭ 

1st heating scan Cooling scan 2nd heating scan 

RPET PA6 RPET PA6 RPET 
Tg (ďC) Tcc (ďC) Tc (ďC) Tc (ďC) Tm (ďC) Tm (ďC) 

RPET 73.02 116.25 - 217.80 - 247.88 

RPET/PA6 70.96 105.76 188.74 215.87 219.82 244.01 
RPET/PA6/EBM1 70.03 110.05 188.25 216.80 220.83 244.86 

RPET/PA6/EBM3 70.46 110.03 189.74 214.77 220.91 243.75 

RPET/PA6/EBM5 70.70 112.05 191.15 205.74 221.34 243.77 
PA6 - - 175.10 - 221.93 - 

 

ĨŅĶŅĚĪňŗȮ4.7ȮėƞŅȮЎHcc, ЎHm ŐĸŃĮĶŇĴŅĦįĸŉĔȮ(Xc)ȮĕŀĚȮRPET, PA6, RPET/PA6 ŐĸŃȮ
RPET/PA6/EBM ĪňŗœħƟěŅĔĔŅĶĻŉĔļŅħƟĺĵŏĪėĬŇėȮDSC 

ĝŇŘĬĚŅĬĪħĽŀĭ 
1st heating scan 2nd heating scan 

RPET PA6 RPET 
ЎHcc (J/g) ЎHm (J/g) Xc (%) ЎHm (J/g) Xc (%) 

RPET -9.30 - - 32.24 23.01 

RPET/PA6 -9.60 15.41 26.79 21.69 20.64 
RPET/PA6/EBM1 -8.01 13.81 24.01 26.74 14.31 

RPET/PA6/EBM3 -5.37 11.28 19.60 18.02 17.15 

RPET/PA6/EBM5 -3.50 8.89 15.45 11.60 11.04 
PA6 - 49.69 21.59 - - 
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4.2.7 ĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴ 

 4.2.7.1 ĔŅĶĻŉĔļŅĽĴĭńĨŇĔŅĶħŉĚĵŊħȮ(tensile testing)  

 ěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢįĽĴħƟĺĵĔŅĶĪħĽŀĭĽĴĭńĨŇĔŅĶħŉĚĵŊħĕŀĚĝŇŘĬĚŅĬȮ

ħƟĺĵŏėĶŊŗŀĚ universal testing machine ĨŅĴĴŅĨĶģŅĬȮASTM D638 őħĵĕĬŅħȮload cell ŏĪƞŅĔńĭȮ

5 ĔŇőĸĬŇĺĨńĬȮħƟĺĵėĺŅĴŏĶŖĺŒĬĔŅĶħŉĚĝŇŘĬĚŅĬȮ/.ȮĴŇĸĸŇŏĴĨĶ-ĬŅĪňȮőħĵŒĬĔŅĶĪħĽŀĭěŃĻŉĔļŅıķĨŇĔĶĶĴ

ĕŀĚĝŇŘĬĚŅĬŒĬĶŃľĺƞŅĚĔŅĶŒľƟŐĶĚħŉĚȮĞŉŗĚěŃŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŀńĨĶŅĽƞĺĬĔŅĶŏĨŇĴȮEBM ŒĬ 

ıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 ĔńĭėƞŅėĺŅĴĨƟŅĬĪŅĬĨƞŀŐĶĚħŉĚȮ(tensile strength) ŐĸŃėƞŅŏĮŀĶƢŏĞŖĬĨƢĔŅĶ

ĵŊħȮĦȮěŋħĕŅħȮ(elongation at break) 

 ěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇĔŅĶħŉĚĵŊħĕŀĚȮRPET ıĭĺƞŅĴňėƞŅȮtensile strength ŐĸŃėƞŅȮ

elongation at break ŏĪƞŅĔńĭȮ/7,44ȮMPa ŐĸŃȮ/,75 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸŜŅħńĭȮŒĬĕĦŃĪňŗȮPA6 ĴňėƞŅȮ

tensile strength ŐĸŃėƞŅȮelongation at break ĽŌĚȮŏĪƞŅĔńĭȮ41ȮMPa ŐĸŃȮ221 ŏĮŀĶƢŏĞŖĬĨƢ 

ĨŅĴĸŜŅħńĭȮŐĽħĚŒľƟŏľŖĬĺƞŅȮPA6 ĴňėĺŅĴŏľĬňĵĺĽŌĚĔĺƞŅȮRPET ĴŅĔȮěŅĔĬńŘĬŏĴŊŗŀĬŜŅȮRPET/PA6 Īňŗ

ŀńĨĶŅĽƞĺĬȮ75/25 ŏĮŀĶƢŏĞŖĬĨƢőħĵĬŘŜŅľĬńĔȮœĮĪŜŅĔŅĶĪħĽŀĭĔŅĶħŉĚĵŊħıĭĺƞŅėƞŅȮtensile strength 

ŐĸŃėƞŅȮelongation at breakȮĸħĸĚŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭȮpure RPET ŏĬŊŗŀĚěŅĔėĺŅĴœĴƞŏĕƟŅĔńĬ

ĶŃľĺƞŅĚȮRPET ŐĸŃȮPA6 ĪŜŅŒľƟŏľŖĬĔŅĶŐĵĔŏĲĽĕŀĚȮRPET ŐĸŃȮPA6 ħńĚŐĽħĚŒĬĳŅı SEM ĽƞĚįĸŒľƟ

ŏĔŇħĔŅĶĜňĔŐĵĔŀŀĔěŅĔĔńĬĪňŗěŋħŏĝŊŗŀĴĨƞŀȮ(interphase)ȮĶŃľĺƞŅĚŏĲĽıŀĸŇŏĴŀĶƢĪńŘĚĽŀĚĝĬŇħ ŐĸŃŏĴŊŗŀ

ŏĨŇĴȮEBM ĪňŗĮĶŇĴŅĦŏıŇŗĴĕŉŘĬĬńŘĬĝƞĺĵŏıŇŗĴėƞŅȮtensile strength ŐĸŃėƞŅȮelongation at break őħĵ 

ėƞŅħńĚĔĸƞŅĺěŃŏıŇŗĴĕŉŘĬŀĵƞŅĚĝńħŏěĬŏĴŊŗŀŏĨŇĴȮEBM ĪňŗĮĶŇĴŅĦȮ1ȮŐĸŃȮ3Ȯphr ħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4./.Ȯ

ŏĮƦĬįĸĴŅěŅĔĔŅĶŏĨŇĴȮEBM ŒĬıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 ĝƞĺĵŏıŇŗĴŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚŏĲĽĕŀĚȮ

RPET ŐĸŃȮPA6 ĞŉŗĚĽŅĴŅĶĩĽńĚŏĔĨœħƟěŅĔĳŅıĔŅĶĪħĽŀĭȮSEM ěŃŏľŖĬœħƟĺƞŅĔŅĶŏĨŇĴȮEBM ĸĚŒĬıŀĸŇ

ŏĴŀĶƢįĽĴȮĪŜŅŒľƟĕĬŅħŀĬŋĳŅėĕŀĚŏĲĽȮPA6 ĴňĕĬŅħŏĸŖĔĸĚŐĸŃĔĶŃěŅĵĨńĺœħƟħňŒĬŏĲĽȮRPET ĴňįĸĨƞŀ

ĔŅĶĩƞŅĵőŀĬŐĶĚœħƟħňěŅĔȮRPET œĮĵńĚȮPA6 ŏĴŊŗŀœħƟĶńĭŐĶĚŒĬĔŅĶħŉĚĵŊħĕĦŃĪňŗĪŜŅĔŅĶĪħĽŀĭȮěŉĚĵŊĬĵńĬ

œħƟĺƞŅĔŅĶŏĨŇĴȮEBM ŒĬĶŃĭĭěŃĝƞĺĵĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸŐĔƞıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6 œħƟȮ 
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ĳŅıĪňŗȮ4.11 Tensile strength ĕŀĚȮRPET, PA6, RPET/PA6 ŐĸŃȮRPET/PA6-EBM 

 
ĳŅıĪňŗȮ4.12 Elongation at breakȮĕŀĚȮRPET, PA6, RPET/PA6 ŐĸŃȮRPET/PA6-EBM 
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ĨŅĶŅĚĪňŗȮ4./.ȮŐĽħĚėƞŅȮTensile strength ŐĸŃėƞŅȮElongation at break ĕŀĚȮRPET, PA4, 
RPET/PA4ȮŐĸŃȮRPET/PA4-EBM 

ĝŇŘĬĚŅĬĪħĽŀĭ Tensile strength (MPa) Elongation at break (%) 

RPET 19.37Ȯ±Ȯ0,./ 1.99 ± 0.19 
RPET/PA6 /.,43Ȯ±Ȯ.,42 1.05 ± 0.32 

RPET/PA6/EBM1 /4,34Ȯ±Ȯ.,46 1.76 ± 0.26 

RPET/PA6/EBM3 0.,/6Ȯ±Ȯ/,3/ 3.02 ± 0.22 
RPET/PA6/EBM5 1.,47Ȯ±Ȯ0,.. 3.94 ± 0.42 

PA6 40,33Ȯ±Ȯ0,01 442.24 ± 8.50 

Ȯ 

 4.2.7.2 ĔŅĶĻŉĔļŅĽĴĭńĨŇėĺŅĴĪĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔȮ(impact testing) 

 ěŅĔĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸħƟĺĵĔŅĶĪħĽŀĭĽĴĭńĨŇėĺŅĴĪĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔĕŀĚĝŇŘĬĚŅĬ

ŐĭĭȮUnnotched Izod ImpactȮĨŅĴĴŅĨĶģŅĬȮASTM D256 ĪħĽŀĭőħĵŒĝƟȮPendulum ľĬńĔ 

1 ěŌĸȮőħĵěŅĔĳŅıĪňŗȮ4.13ȮŐĸŃĨŅĶŅĚĪňŗȮ4.//ȮŐĽħĚŀŇĪīŇıĸĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ĪňŗĴňįĸĨƞŀėƞŅȮ

impact strength ĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6  ıĭĺƞŅĔŅĶŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦŏıŇŗĴĕŉŘĬȮĽƞĚįĸŒľƟ

ėƞŅȮimpact strength ŏıŇŗĴĕŉŘĬȮŐĽħĚŒľƟŏľŖĬĺƞŅĔŅĶŏĨŇĴȮEBM ĝƞĺĵŏıŇŗĴėĺŅĴŏĕƟŅĔńĬĶŃľĺƞŅĚŏĲĽȮRPET 

ŐĸŃ PA6 ĞŉŗĚĪŜŅŒľƟȮPA6 ĝƞĺĵĮĶńĭĮĶŋĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭŐĶĚĔĶŃŐĪĔŒľƟĔńĭıŀĸŇŏĴŀĶƢįĽĴȮőħĵ

ĽŅĴŅĶĩħŌėĺŅĴŏĕƟŅĔńĬĶŃľĺƞŅĚŏĲĽıŀĸŇŏĴŀĶƢœħƟěŅĔĳŅıȮSEM ĪňŗŐĽħĚıŊŘĬįŇĺĔŅĶŐĨĔľńĔĕŀĚıŀĸŇŏĴŀĶƢ

įĽĴȮRPET/PA6 ĪňŗŏĨŇĴȮEBM ŒĬĮĶŇĴŅĦĪňŗŏıŇŗĴĕŉŘĬȮŐĽħĚŒľƟŏľŖĬĩŉĚĕĬŅħĕŀĚŏĲĽ PA6 ĪňŗŏĸŖĔĸĚŐĸŃ

ĔĶŃěŅĵĨńĺœħƟħňŒĬŏĲĽȮRPET ŀňĔĪńŘĚĵńĚıĭĺƞŅėƞŅȮimpact strengthȮŏĮƦĬŐĬĺőĬƟĴŏħňĵĺĔńĬĔńĭ 

ėƞŅȮtensile strength ŐĸŃėƞŅȮelongation at break ĞŉŗĚȮEBM ŏĮĶňĵĭŏĽĴŊŀĬŏĮƦĬŀŇĴńĸĞŇœĲŏŀŀĶƢ 

(emulsifier) œĮĸħŐĶĚĨŉĚįŇĺ (interfacial tension) ĶŃľĺƞŅĚŏĲĽĕŀĚıŀĸŇŏĴŀĶƢȮĪŜŅŒľƟıŀĸŇŏĴŀĶƢįĽĴĴň

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħŌħĞńĭıĸńĚĚŅĬœħƟħňȮŏĬŊŗŀĚěŅĔĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĩƞŅĵőŀĬŐĶĚĶŃľĺƞŅĚŏĲĽȮěŉĚĪŜŅ

ŒľƟėƞŅȮimpact strength ŏıŇŗĴĕŉŘĬĬńŗĬŏŀĚȮY20[ȮĬŀĔěŅĔĬňŘĵńĚĴňėƞŅȮimpact strength ŒĬĚŅĬĺŇěńĵĬňŘŏĮƦĬ

ŐĬĺőĬƟĴŏħňĵĺĔńĭįĸĔŅĶĪħĸŀĚŒĬĚŅĬĺŇěńĵĕŀĚȮS.-M. Lai ŐĸŃėĦŃȮY21[ȮĪňŗĻŉĔļŅıķĨŇĔĶĶĴėĺŅĴ

ĪĬĪŅĬĨƞŀĔŅĶĔĶŃŐĪĔȮ(impact behavior) ĕŀĚıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨ nanoclay-filled nylon 4Ȯ

&nano-nylon 4'Ȯblended Ĕńĭ poly(acrylonitrile butadiene styrene) terpolymers (ABS) Īňŗ

ŒĝƟȮpolyethylene grafted maleic anhydride (POE-g-MA)ȮŏĮƦĬȮcompatibilizer ĪňŗĮĶŇĴŅĦ 
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ĔŅĶŏĨŇĴŏĮƦĬȮ.ȮĩŉĚȮ/.Ȯphr ıĭĺƞŅĔŅĶŏĨŇĴȮPOE-g-MA ŒĬĮĶŇĴŅĦĪňŗŏıŇŗĴĕŉŘĬȮıĭĺƞŅėƞŅȮimpact- 

strength ĕŀĚĺńĽħŋĴňėƞŅŏıŇŗĴĕŉŘĬ 

 
ĳŅıĪňŗȮ4.13 Impact strength ĕŀĚȮRPET, RPET/PA6 ŐĸŃȮRPET/PA6-EBM 

 
ĨŅĶŅĚĪňŗȮ4.//ȮŐĽħĚėƞŅȮImpact strength ĕŀĚȮRPET, RPET/PA4ȮŐĸŃȮRPET/PA4-EBM 

ĝŇŘĬĚŅĬĪħĽŀĭ Impact strength (MPa) 

RPET 9.31 ± 1.32 
RPET/PA6 6.62 ± 1.72 

RPET/PA6/EBM1 10.53 ± 1.37 
RPET/PA6/EBM3 17.24 ± 1.09 

RPET/PA6/EBM5 24.72 ± 1.07 
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4.2.8 ĔŅĶĪħĽŀĭĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅħƟĺĵŏĪėĬŇėȮSEM (scanning electron 

microscopy) 

 ĔŅĶĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚėŀĴıŀĽŇĨħƟĺĵŏĪėĬŇėȮSEM őħĵĪħĽŀĭĝŇŘĬĚŅĬĪňŗ

įƞŅĬĔŅĶŐĨĔľńĔľĸńĚěŅĔŐĝƞŒĬœĬőĨĶŏěĬŏľĸĺȮįĸĔŅĶĪħĽŀĭŐĽħĚħńĚĨŅĶŅĚĪňŗȮ4./0ȮŏĮƦĬĳŅıȮSEM  

ıŀĸŇŏĴŀĶƢįĽĴȮRPET/PA6ȮŏıŊŗŀĻŉĔļŅŀŇĪīŇıĸĕŀĚĔŅĶŏĨŇĴȮEBM ŒĬȮRPET/PA6 ĪňŗĔŜŅĸńĚĕĵŅĵȮ0,...Ȯ

ŐĸŃȮ3,...ȮŏĪƞŅȮıĭĺƞŅĽŌĨĶȮRPET/PA6 ĪňŗœĴƞœħƟŏĨŇĴȮEBM ĴňĔŅĶĔĶŃěŅĵĨńĺĕŀĚŏĲĽȮPA6 ŒĬŏĲĽȮ

RPET ĪňŗœĴƞħňȮŐĸŃŏĲĽȮPA6ȮĴňĔŅĶŏĔŅŃĔĸŋƞĴĔńĬŐĸŃĴňĕĬŅħŀĬŋĳŅėĪňŗŒľĠƞȮŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴœĴƞ 

ŏĕƟŅĔńĬĶŃľĺƞŅĚȮRPET ŐĸŃȮPA6ȮŐĨƞŏĴŊŗŀŏĨŇĴȮEBM ŒĬıŀĸŇŏĴŀĶƢįĽĴıĭĺƞŅĴňĔŅĶĔĶŃěŅĵĨńĺĕŀĚŏĲĽȮ

PA6 ŒĬŏĲĽľĸńĔħňĕŉŘĬȮŐĸŃĕĬŅħŀĬŋĳŅėĕŀĚȮPA6ȮŏĸŖĔĸĚŀĵƞŅĚŏľŖĬœħƟĝńħȮěŉĚĽŅĴŅĶĩĵŊĬĵńĬœħƟĺƞŅȮEBMȮ

ĴňĽĴĭńĨŇŏĮƦĬȮreactiveȮcompatibilizer ĪňŗħňȮŏĬŊŗŀĚěŅĔĝƞĺĵĸħŐĶĚĨŉĚįŇĺȮ(surface tension) ŐĸŃŏıŇŗĴ

ŐĶĚħŉĚħŌħĶŃľĺƞŅĚŏĲĽȮ(Interfacial interaction) ĕŀĚȮRPET ŐĸŃȮPA6 ĞŉŗĚĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ĪňŗȮ 

3Ȯphr ŒĬıŀĸŇŏĴŀĶƢįĽĴȮıĭĺƞŅĴňĔŅĶĔĶŃěŅĵĨńĺĕŀĚŏĲĽȮPA6 ŒĬıŀĸŇŏĴŀĶƢŏĴĪĶŇĔĞƢħňĪňŗĽŋħȮŀňĔĪńŘĚĵńĚĴň

ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋĪňŗħňĪňŗĽŋħȮěŉĚŏĮƦĬįĸĪŜŅŒľƟŏĸŊŀĔĮĶŇĴŅĦĔŅĶŏĨŇĴȮEBM ĪňŗȮ3Ȯphr ŒĬıŀĸŇŏĴŀĶƢ 

ėŀĴıŀĽŇĨŒĬĨŀĬĪňŗȮ0ȮĨƞŀœĮ 

ĨŅĶŅĚĪňŗȮ4./0ȮĳŅıȮSEM ŐĽħĚıŊŘĬįŇĺĔŅĶŐĨĔľńĔĕŀĚ RPET, PA4ȮŐĸŃȮRPET/PA4-EBM ĪňŗœħƟěŅĔ
ĔŅĶěŋƞĴŐĝƞœĬőĨĶŏěĬŏľĸĺĪňŗĔŜŅĸńĚĕĵŅĵȮ0,...ȮŐĸŃȮ3,...ȮŏĪƞŅ 

ĝŇŘĬĚŅĬĪħĽŀĭ ĔŜŅĸńĚĕĵŅĵȮ0,...ȮŏĪƞŅ ĔŜŅĸńĚĕĵŅĵȮ3,...ȮŏĪƞŅ 

RPET 

  

PA6 
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ĝŇŘĬĚŅĬĪħĽŀĭ ĔŜŅĸńĚĕĵŅĵȮ0,...ȮŏĪƞŅ ĔŜŅĸńĚĕĵŅĵȮ3,...ȮŏĪƞŅ 

RPET/PA6 

  

RPET/PA6/EBM1 

  

RPET/PA6/EBM3 

  

RPET/PA6/EBM5 

  
 

 

 

 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


