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Study on miscibility, morphology, thermal and mechanical properties
of elastomeric impact modifier reinforced Poly(lactide)/Cellulose ester
blends

Jun-Seo Park’', Byeong-Uk Nam"
'Department of Applied Chemical Engineering, School of Energy - Materials - Chemical Engineering,

Korea University of Technology and Education
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Abstract Cellulose acetate butyrate (CAB) is a biodegradable resin with excellent optical properties, but it is difficult
to apply film process. In this study, an attempt was made to improve the processability of CAB using polyactic acid
and the mechanical properties using an impact modifier. Polylacitc acid (PLA)/Cellulose acetate butyrate (CAB)
blends with an impact modifier were prepared using a twin screw extruder. The temperature range was 140C to 20
07, and the screw speed was fixed to 200 rpm. To evaluate the miscibility of impact modified CAB/PLA, the glass
transition behavior and morphology were observed by DSC and FE-SEM. The mechanical properties were investigated
by dynamic mechanical analysis (DMA) and a Universal Testing Machine (UTM). In addition, the effect of an impact
modifier in the polymer matrix was determined using a notched Izod impact strength tester. Finally, the
PLA/CAB/impact modifier 75/25/10 ratio was found to be a compatible system. In the 10wt.% impact modifier, the
sample had a 4 times higher izod impact strength than the non-toughening composition.
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B oAqto| AL8-% polylactic acid (PLA)S Nature
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2.2 PLA/CAB/impact modifier blends
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[Fig. 1] FE-SEM images of PLA/CAB/elvaloy
a)75/25/0 b)75/25/5 ¢)75/25/10 d)75/25/15
€)75/25/20 blends i) x 3,000, scale bar=5
(m ii) x 5,000, scale bar=5/m

3.2 AXIFAIEEA M

PLA/CAB/elvaloy £#1=2] DSC thermogram< Fig.
2o  UERit.  PLA/CAB  binary ES#=ojA
PLAT5CAB2S 249 74 freldel&%71 6381CeL A
o= sttt SR FARAZA elvaloy ] §Hgo]
Swt%oll Al 15wt%7HA 7l wet fre]dol2ert
oF 6T 71 S7kete A& RIS ole F2HAHA
¢l elvaloy 7% % olZA] 259 ¥ L
A FE ol ek Al Ao AdEcy
elvaloyZ 15wt% o] =138k

o] 27} 7+As}H

= s

=

fe Jo o oo

ified

o

g2 & M XN o
[

¢

=
—
x &

=

o,
30 o
£ =
(o3 Eu
N
21'4

doy I

oo

oXx oo

2
N

°
0‘8‘%

FE-SEMol| A

s} %
2t
rlo
we
oSG
(NN
T
o [N
- o
o K
N
&
@
<
&
o,
o

il

Eol whE =rQl Apo] 9] Zpojotie A
A3} t}, Table 19 PLA/CAB binary 21=9} %
ARZIA7} E3hE BAlse] freldelews vERYTE

rir

4083



FAFE &8 =R A5 A7E, 2014

[Table 1] Glass transition temperature of PLA/
CAB/impact modifier blends

Te (T) Tw (T)
PLA 61.3 1672
PLA75CAB25 63.8 167.8
CAB 1282 1678
PLAT5CABZ25Elvaloyd 68.3 1682
PLA75CAB25Elvaloy10 69.6 1682
PLAT5CAB25Elvaloy15 69 169
PLAT5CABZ5Elvaloy20 36.7 1688
3.3 Metd EY
SARGA =Yl 2 EA=9] 4% B ES Fig.
31 Yehigith 30T 71l PLA/CAB/impact
modifier S#ANEo| M= E3] elvaloyZ} 10wt%7F 012k
S o PLA/CAB ERI=R Y Holdt stiffnessE H.ol=
AL At o= FE-SEM o|rA|¢} DSC
thermogram “18]3l A% AdfeAe} o] 943
A0 A% A S ES] IR Ao R e
o} 3, 10wt%e] FARAA ko] A A9 249 AL
2 oAk 9hE 20wi%e] SARAAE YRS
A4 stiffness7t 7HY @ 3hE 71E39 = o=
elvaloy A7} 182 fEZ A2 Eibo] x| ¢ro} U}
bt A2 geg)
e / PLA75CAB25Elvaloy10
? 1,2,(109-\/‘/ PLA75CAB25
¢ , PLA75CAB25Elvaloy5
g 9.0x10" 4
'§ PLA75CAB25Elvaloy15
g, 6.0x10" PLA75CAB25Elvaloy20
‘t'né 3.0x10°
0.0 4

920 150

Temperature(°C)

[Fig. 3] Storage modulus of PLA/CAB/elvaloy blends
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[Fig. 4] Impact strength of PLA/CAB/elvaloy blends
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