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Abstract The blends of Poly(lactic acid) (PLA) and Poly(butylene adipate-co-terephthalate) (PBAT) have been
recognized as a replacement for commodity plastic films and bags in biodegradable packaging industries. The pur-
pose of this study is to identify changes in the thermal and mechanical properties of PLA/PBAT blends with the
addition of poly(ethylene oxide)(PEO). PLA (80%) and PBAT (20%) were melt mixed with 0 to 10 phr of PEO
and processed using a hot press. The addition of PEO into PLA/PBAT increased the elongation at break and
improved thermal stability. With PEO addition, two melting temperature (T,,) peaks of PLA/PBAT merged into one
peak showing improved miscibility. The result of this study showed that the addition of PEO increased the ductility

and thermal stability of PLA/PBAT blends.

Keywords Polyethylene oxide, Poly lactic acid, Biodegradable plastic, PLA/PBAT Blends

M &

ZEkg Algo] EAsME 1950d) o] % AlAkE ek
59% A=7F F71 9 wiy 5o olffE o] o

H A 3L 9}1:}“ O]Eﬂﬂ] HH X SeRAEe i sl
< 73 9l FAl EekRE o 24 A Ao 2= o
TheFgt $HA oA TP, H MA Sk
go= gk g oliret Hioi AfrAtde] azol mE
TANAE $I3l A&7Fset 8734 (circular economy) |
A FEE S ﬂﬁ]zﬂc‘ﬂ ‘—T—E—ﬂ.o] o]FolA| 3L Urt. =%
A AAEYS AT A6 Sukid AL 5] 9
g oigk T shtEA A Thee Aol frEgh vlel
Z2H=F (bioplastic)o] FHIAL lom veket AT N

rlr

ru[m JJ,

A

2. H“
:Soh',

r9~'
o I‘Zi

o
_\

*Corresponding Author : Su-il Park

Department of Packaging, Yonsei University, 1 Yonseidae-gil,
Wonju, Gangwon-do, 26493, Republic of Korea

Tel : +82-33-760-2370, Fax : +82-33-760-2760

E-mail : parks@yonsei.ac.kr

o] 3] MY Y. 2 T AR =g
(biodegradable plasticy> AFAA A EalE 4= 2
o 34 ol o= Q& vt Flskar ATk

Z2]-f2Hpoly(lactic acid), PLAYS =2 137t
=, 754 B ARARAEE 7L o] 95 ¥
of Foll da] AREE e tiEA AR
Aol SRRk vk Ak 10% wgke] vheked
g HAPo = Rl AxHEol ol 28-S syl
SAIZE TN, o] e PLAS] @S S| Sl e
Fdd ot o]l E-F-H g T o] E(poly(butylene
adipate-co-terephthalate), PBAT)Y, Z]3-d#l AAo]E
(Poly(butylene succinate), PBS)?, Zz]5-dal AA|o]E-
F-olt)#H o] E(poly(butylene succinate-co-adipate, PBSA)'?
2 Z2)7}Z 2 2E (polycaprolactione, PCL)!V7F 7+ A4
el aiEAkete] 88 WY 2 F5dA s A4
< S7MAIAY, ERllgdZ 2] Z (poly(ethylene glycol),
PEG)H & 7HeAlE H7tete] B4S A PIe A7
o] FolA| AL Ut

rr
of |¥
tot

i

1=
=
2
2

e
kil FH

»

)

[ u} F{E of,

o



2 /M3 Job?, oled BHOR Qls) PLAS) 4 2
o ARAYS AT §8 B ARlRA FRuel
O

o), kA% PBATS} PLAS %

A =W, AspHoz 7A1F B4 AskE o AIzInHE),
T3 PBAT 52 PLA 3HFo] 30wt%o] o= 7439 A],
3ol FAsH AstEtia Bar HATHY, o]2gt o]
2 3l o] ek A, 55t 12 AlFES PBAT
E WJoZ PLAY TS 20wt%E 94 EsIZ 9
A=} ke ©o] it o]8$k PLA/PBAT £3l=
o] ve Falde AN e sl dist A
7b BaE| 2 Qe

PEGE= AT 219488 7THIAL e wbEAA EeolE
27 siRHEEA PLAS HAS Beksl] 918 Al 7kA
AZA g A77F o] FoIH T Wang(2012)3 Li2015y=
A2 e B Mw 2000~20,00002] PEGE PLASH &
FEAGst ARk St uet saAagd) A7
Tt S7FE Rl om, PLASH PEG S8 Akel<]
Bz &3S B! & Moustafa (2016) &
PEG7} PBAT®}e] E3Mdo] Q& M ope} & e
PBAT 7+o] J52H8-S SXINA =9 E3dS =2
T BIIEH®. EA R Fang(2014)S PEGS] EA}go] W
FE a7A v E 2 YdlA] PEGS] 82 (migration)©]
7¥sh, JEAle] PEGE A4S T3 ol B 4
tar HsinH?), el gAlSAle| = (poly(ethylene oxide),
PEO)= E4KF 100,0000]73<] PEGE A3 5hH, PLAS] &
s 2A ] A7} o] Rl tHY. Nijenhuis(1996)2 PLAS}
PEOQOWt%:° 1%, Mw 4,000,000)2] ZaldS E3) A3H2 <l
AN G S AP, dgsAe BAlEs) F
T7F FUVEEE Rt mEY oA §E57] 7] iE
of AgAl a3E AA Hrh uebr] ek AHgt
A 2 sxe] HAs) A desit o)l AtE B
3] PLAS] 7FaA|EA F7F B212Ee] PEO(Mw. 100,000)7F
TR PEOMw 1,00,000~4,000,000)0] Blal 22 3t
Foz FI3 T E SV 2345 eSS I
T, B AolAE PLA/PBAT Eal=9] PEO H7ll w}
2 e 51 9 B ARE It

N o

50 9

Mg 2wy
1. M&
2 A#oAx PLA= Nature Works LLC(USA)AFS]
4032D2 ARSI on, PLAS 7|E BEAS Ha B

O AN O SN = <5 ==
RET CHeY ot 2 2ol S| A

(M,) 190,000 g/mol, U= 13 gem’, &&ZEX5(MFI)
7.6 /10 min, f2]30] 25%(T,) 59°C, =3 (T,)170°Ce]th
PBAT®| 7%~ ¢kanlo] @ ZekE X (Korea 2] PBG7070
THS ARSI PBAT] 718 EAL B AWM,
162,000 g/mol, W= 1.2 glem®, =7 (T,)125°C |t}
PEO= Alfa Aesar(USA)AFS] AIFS AHE-3I310H,
PEOS] Hg EAZFEM, )2 100,000 g/molo] 2L =7

(T, )& 65°Cet},

2. Mz YH
=
=

Ax A

d, B4 Ast WAE $15t PLA, PBAT #HX1}
PEO H&& Ax7)oA 55°C xollA] 244)7F o)A zkz}
Az AAE 7 18" PLA, PBAT ¥ PEOE Ut
71(TO-200, TEST ONE, Korea) AH]E o]-&3}e] 200°C<]
2504 10 pmlE 3~51% 27 slellA] Aoede x18
stk Haed Bl 42 MES AEEH71(CTSC-01-
02, CRUTEC, Korea)& ©]8-3le] #fste] EA= AL
£33t

AveEe S5 MES sty g, sk 190~
205°C)E ol&-3te] HEFHE Axsqr). &gk Alxd 2
52 238 A thermos-hydrostattHST-105SMG, HANMAEK
ST CO, Korea)E ©|-&3le] 25°C, RH 50%14] 18217} 9]
A B# 3 A12319Th PLA/PBAT/PEO Edl=9] A1ZH
2 &S Table 19] YERAAT

3. .49 %4

31N EN &Y

PLA/PBAT/PEO &= ZE9| AL} Ftiilge
ISO 527-3:1995 T+Zol ute} ¥H5AEAE 71(QMI100T,
QMESYS, Korea)Z =743}ttt ZE=A(Load cell)2
25 kKNS ARE8IAL, 29 Abole] 7HA2 85 mmolth. AlH
< Zo] 115mm, YY] 10 mm2] ©}3 (Dog-bone)FEN2] A|
1S AAER7E o83t 207 oY Al&tete] 78513
t}. o}g-2to|o)(Outlier) HolEIE A|stal Hya F74H
2} g AT

¢

1)

=

¢

Table 1. Formulation of PLA/PBAT/PEO composites

Composition(%) Content of
Sample NO.
PLA PBAT PEO(phr)
PEO-0 80 20 0
PEO-2 80 20 2
PEO-4 80 20 4
PEO-6 80 20 6
PEO-8 80 20 8
PEO-10 80 20 10
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Fig. 1. Tensile strength of PLA/PBAT/PEO blend flims.
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Fig. 2. Elongation at break of PLA/PBAT/PEO blend films.
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Fig. 3. DSC Analysis of PLA/PBAT/PEO blend films.

Table 2. Thermal properties of PLA/PBAT/PEO blends films
S o0 | 100 | O [Ty pC
PLA 169.3 64.7 1132 | 360.37
PBAT 124.7 -31.8 395.04
PEO 64.0 421.61
PEO-0 | 160.41 | 16827 | 59.77 | 110.05 | 38831
PEO-2 166.71 | 5635 | 93.07 | 393.74
PEO-4 164.18 | 4921 | 8851 | 394.47
PEO-6 163.71 | 458 | 79.94 | 396.82
PEO-8 162.96 | 42.18 | 744 | 400.15
PEO-10 162.18 | 41.41 | 74.14 | 409.34
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Fig. 4. Thermogravimetric curves of PLA/PBAT/PEO blend films.
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Fig. 5. FTIR spectra of PLA/PBAT/PEO blend films.
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