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Study on Characteristics of PLA/PBAT Composite Film with
Various Chain Extenders
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Abstract Poly lactic acid(PLA) and poly butylene adipate-co-terephthalate(PBAT) film was prepared using a twin
extruder. PLA (25%) and PBAT (75%) were mixed with various ratio of chain extenders, such as Joncryl® and hexam-
ethylene diisocyanate(HDI) to improve the mechanical and thermal properties of produced bio composite films. Tensile
strengths of films were steadily increased with increasing ratio of chain extender. The tensile strength of control films was
about 25 MPa, and the tensile strength of films with combined chain extenders was above 40 MPa. The films with Jon-
cryl® resulted in improved tensile strength, while the film with HDI alone showed improved percent elongation at break.
By adding chain extenders into PLA/PBAT resin, the cold crystallization temperature (Tcc) and decomposition tem-
perature (Td) of the produced bio composite films increased. It revealed that the addition of two types of chain extenders
was efficient way to get PLA/PBAT film with improved strength and elongation.

Keywords Chain extender, PLA/PBAT, Bio composite, Extruder, Biodegradable film

A = QD)
AR vle] @ ZTAEE W2 o] o] RoR|aL SlE
AEAR A WS Folke TR Eenrh 3 L Bl AREA AR 87 A B WEA o
of &&= Utk A|RE A AAAR] 1TSS AT FEsle] 712AQ A ER ] SN0l B asitt &
& B8 o S AEAE JoTa sk AEAR] gt 7] B2 21ko] E(Montmorillonite), L)%
W S e ARA AS fElde ARE SR A (Graphene) -] We=gdE& Hrtete] ¥53 S =
g Faw su o, ALl Fg AYew s Fat ol A7t BAHITHY. Eet A (Taleys zwo}oq &
(Poly lactic acid: PLA)CIU AFA| 258 Loj Lt AL FIEE o] AePgAS EOIAUY MR T2 ol HA|
38 A EgF-glor]s|o| EH|g| 2| °] E(Poly butyl- ?1 PLLA/PDLA &% (Stereoblock copolymer)s Z+=
ene adipate-co-terephthalate; PBAT) -2 Z|HSo)| t)3t PLAE F4AA deHEAS wole d77F RaEAg.
A7 EEAC e8] 1% A sidolzta e 71 2w et vlatste] 7R E S 2] 218l B A
T RS At vg-S A, 7T)ed o
*Corresponding Author : Su-il Park 3 ARe XE&EHog AL g}_gtt] nlo] @ ZTalAElS
T G, o £ ST B G e 975 el olfeldn )

E-mail: parks@yonsei.ac.kr ZoHFAHPLAYS 213 2 Aok, M% Igo =z ALgol



62 HHE - 2pls - olAlE -

ek

7Vesi, 7ReA R AT st ST HAo] &
A kol A 7] HaL Axl&0] 10% wIRte]7] wie] 717
2 A0l FgFelx] £3lal0), 27 ekgAe] ¥=sld &
o oJalir A M= Ao e Aoz B,
olfgt AFE Hekslr| flaiA BRI FAES 7t
A& ZgFgd oltmo|E H¥|Zed 0| E(PBAT) &4}
£ ZHAHPLA)F 7o) E£3(Blending)dle] FAd3k 14
£ /WA Y PBAT Eigo] 7S Ades &
gele Zoz RuHAoH?, o]yd EAFES MAs] 9
slo] EAF AREQAIS} e HTHIE o&ste] I
=5 MR A7 Z8E bp e, ek il
t]o] Al &xA] o] ©] E(Hexamethylene diisocyanate, HDI)S
A7) sh AR EE B2 Aalg /jMdE 2 a3t
= Aoz ByEQnH?.

2 Apdae MdE Hd3 AFA=E 2= PLASY)
PBAT 53 ZF AXE $lste]
Joneryl®3} HDI 2%2] A7 22t & 5§so] 7y}
G A7l e a3E Bt

_—

Mz 2 e
1. &

9 7-& PLA (4032D, Nature Works, USA)S} PBAT
(PBG7070, Lotte fine chemical, Korea)S A}&3}93ch.
N,N'-Ethylenebis (stearamide), Pentaerythritoltetrakis (3,5-
di-tert-butyl-4-hydroxyhydrocinnamate), Tris(2,4-di-tert-butyl-
phenyl) phosphite 35| %74l (Sigma-Aldrich, USA) %
Hexamethylene diisocyanate(HDI) (H0324, Tokyo Chem-
ical, Japany= =] 2] glo] AN T

Joncryl® (ADR 4370F, BASF, Germany) APERS- o]
gato] AT Foll ARg-EHT.

Table 1. Composition of PLA/PBAT films with various additives
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PBAT (%) PLA (%) a (%) b (%) c (%) d (%) e (%)
Control 75.00 24.45 0.3 0.1 0.15 0 0
HDI 0.5 74.62 24.33 0.3 0.1 0.15 0 0.5
JC 0.3 74.77 24.38 0.3 0.1 0.15 0.3 0
JC 06 74.55 2430 0.3 0.1 0.15 0.6

JC 0.6 / HDI 0.1 74.47 24.27 0.3 0.1 0.15 0.6 0.1

JC 0.6 / HDI 0.5 74.17 24.18 0.3 0.1 0.15 0.6 0.5

a:N,N'-Ethylenebis(stearamide), b: Pentaerythritoltetrakis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate), c: Tris(2,4-di-tert-butylphenyl
phosphite, d: Joncryl® ADR 4370, e: Hexamethylene diisocyanate (HDI)

Table 2. Temperature in a co-rotating twin screw extruder

HEADER ZONE#1 ZONE#2 ZONE#3

ZONE#4 ZONE#5 ZONE#6 ZONE#7

190°C 200°C 210°C 210°C

210°C 200°C 170°C 150°C




Vol. 23, No. 2 (2017) PLA/PBAT 63
40 - 800 50 11000
.
] o 40} + 1 800
F 30 -1 600 &
£ = = g
= 9 = 30} 600 <
= ~ Y] =
£ 20} {400 = z
z & 2 0f 1400 é"
& 2 Z =
3 e F
£ 10} 1200 10 1200
0 " . 0
o ]
0 0 ¥ \\,‘O\Q \\,‘v‘Q
KN n © o o
o o <« ol <

OTensile strength(MPa) ®Elongation(%)

Fig. 1. Mechanical properties of composites with various Jon-
cryl® ratio.
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Fig. 2. Mechanical properties of composites with various Hexa-
methylene diisocyanate ratio.
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Fig. 3. Mechanical properties of PLA25/PBAT75 composites
with Joncryl® and Hexamethylene diisocyanate.
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Fig. 4. DSC curves of PLA/PBAT cast films.
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Table 3. Results of DSC analysis for PLA/PBAT cast films
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Fig. 5. TGA curves of PLA/PBAT cast films.
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160 Table 4. Results of TGA analysis for PLA/PBAT cast film
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