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2 of: ¥k 887180 93 A=¥ PEN/PCL Bdl=9 AHHA & enzymed] 2§ hydrolysis
o olsle] WHHE £8A4 §7) B4 FE (TOC)E &Aoo 2A n@sled Bt} 3o 2H
2 mgytgo] doiux] g4 PEN/PCL EBdlsol Z$, BU= Ud EAsls PCLere] B3
7} B33y ¢4 PCLY ARsAx} viwsd Aol gsle PEN#e Bddgesm sl
PCLe} AEsAgo] AT ZAage & = Adch e IAzd oste) A3d2dE nehike
o] @7 PEN/PCL Ed=2] A%, Az dE @yt 9)sle B4¥ PEN/PCL %%
Ao 3 Fvd wret PEN9] A28 LAY oz iy Bd=e QR4 FrlEe
& = AUk wetd Fzdades m@vgd WHF 982 v PCLe 3=, vke 94Xz
27 123 4322 3y o) 4% 53 PEN/PCL Ed=o) BRI ¥ @A
g 7228 AT F+ A

ABSTRACT: The microbial degradability of PEN/PCL blends was studied by the determina-
tion of the water-soluble total organic carbon (TOC) concentration after hydrolysis. The mi-
crobial degradability of PCL decreased due to the blending of non-biodegradable PEN in PEN
/PCL blends without transesterification. In case of blends with transesterification between
PEN and PCL, the improvement of biodegradability was observed because of the formation of
PEN/PCL copolymers which cause the biodegradation of PEN. It could be known that the
factors which controlled the transesterification level such as PCL content, annealing condi-
tions and catalysts are strongly related to the biodegradability of PEN/PCL blends.

Keywords: poly(ethylene naphthalate), poly(e-caprolactone), blends, transesterification, total or-
ganic carbon, biodegradability.
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Figure 1. Effect of the incubation time on bio-
degradability of PEN/PCL blend film (80/20).
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Figure 2. Schematic drawing of PEN/PCL blend
morphology. Open circle indicate the PEN monomer
and close circle indicated PCL monomer. (a)without
transesterification and (b) with transesterification.
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Figure 3. SEM photographs for PEN/PCL (80/20)
blend films. (a) PEN/PCL(80/20) blend film before
hydrolysis, (b) hydrolyzed PEN/PCL(80/20) biend film
without transesterification and (c) hydrolyzed PEN/
PCL (80/20) blend film with transesterification.
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Figure 4. Effects of PCL content on degradability of
PEN/PCL blends without transesterfication.
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Figure 5. The relationship between transesterifica-
tion conditions and bio-degradability of PEN/PCL
blends. (a) Effect of PCL contents in blends: (@) PEN/
PCL (80/20) ; (4)PEN/PCL (50/50);(0O) PET/PCL
(80/20), (b) Effect of annealing temperature for PEN/
PCL (80/20) : (@) 300 C ; (W) 330 C; (a) 350 C.
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Figure 6. Relationship between the transesterifica-
tion level and TOC concentration for PEN/PCL(80/20)
blends : (@) without catalyst at 330 C ; (A )without
catalyst at 350 C ; (O)with catalyst at 330 C.
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Figure 7. Effects of catalyst on bio-degradability of
PEN/PCL blends (80/20). (a) PEN/PCL blend without
transesterification : (@) Zn-acetate; (A) Sb,0; (b)
PEN/PCL blend with transesterification : (@) Zn-ace-
tate ; (A) Sb;0;; (M) without catalyst.
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