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Abstract: In order to improve the compatibility of immiscible blends of cellulose acetate (CA) and poly(L-lactic acid)
(PLA), CA-g-PLA having the properties of both CA and PLA polymers was synthesized and it was investigated whether
it acts as a compatibilizer for CA/PLA blends. The characteristics of CA-g-PLA with various graft yields were examined
by infrared spectroscopy, gel permeation chromatography, thermogravimetric analysis, and differential scanning cal-
orimetry. Mechanical properties and morphologies of the CA(50)/PLA(50)/CA-g-PLA blend films prepared by adding a
certain amount of CA-g-PLA having different graft yields or by adding different amounts of CA-g-PLA having a constant
graft yield were analyzed. CA-g-PLA acted as a compatibilizer for the CA/PLA blends, judging from the results that both
the stress and strain at the break of the blend films increased and the phase separation in the blends decreased as the graft
yield or the added amount of CA-g-PLA increased.
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Figure 1. FTIR spectra of (a) PLA; (b) CA; CA-g-PLA with a graft
yield (%) of (¢) 12.5; (d) 16.9; (e) 26.7; (f) 34.4; (g) 38.4; (h) 50.1.

1087 cm™ |4 —C-O-C- I Al5-F, 871 cm'ol|A] —C-
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Figure 2(A)= CA-g-PLA Z=ZEZH|A CA A&l 71218k
1036 cm™¢] —-C=0 A1%2F, 1218 ecm'e] —CO-0- A=,
3476 cm'e] —OH WME=29] 7 WM3}E T ZEL thajA]
YUeRH Aol o] HH, 9Fke] eabe AR T ZE
&o] AT o5 s wrt AR} FolA| 2 Stk &
3] 3476 cm™e] J|=FA] M= F 1218 em™e] —CO-0- =
= ZHEZEg wet 1 ATt A gAag & H43 A
Arrt E3HE QT ol U CAYl Hole 3==A]7]9)
A Y ZET) H7] wjiol] 270l 2 o] IA FHASHA
g o]Fol= LEfElo|=r] | =FA]719) HkESl7] Hh PLA
AR HHA g ZEgo] AX|7] witot}. o= MK
o' LbeRd nle} 7ko] CA-g-PLAS] T Ego| AXH F
F3A9 JE PLAY 89 e ¥} Fr)she
A2 e A Er}. Figure 2(By= PLA Aol 7]¢l= ui
=59 7% HalE vERd Zolth g ZEgo| FU15H
e} o] MEES w7t AR o] PLAZF A= 12
ZgE RS gRIT At

CA-g-PLAQ| EX}2F 3}, CA°l PLAZ} ZgZESH A
AX o= FArFo] A}, olggh AMS ERlsl7] 918l CA
2 T ZESo] U2 CA-g-PLAS GPC AZrlEIHS A
o] Figure 3(A)°l YERHATE. CA-g-PLAS T w9} &
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Figure 2. Changes in IR band absorbances of CA-g-PLA with
increasing graft yield. (a) —OH at 3476 cm™; (b) -C-O-O- stretching
at 1218 cm™; (c) —C=0 stretching at 1036 cm™; (d) -C=0 asym-
metric stretching at 1756 cm™; (e) -CH; bending at 1456 cm™; (f)
—C-0O-C- symmetric stretching at 1182 cm™; (g) ~CH; asymmetric
stretching at 1129 cm™; (h) —C-O-C- asymmetric stretching at
1087 cm™; (i) —C-COO- stretching at 871 cm'; (j) -C=0 bending at
755 cm™.
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Figure 3. (A) GPC chromatograms of CA-g-PLA. Graft yield (%):
(a) 0(CA); (b) 12.5; (c) 16.9; (d) 26.7; (e) 34.4; (f) 38.4; (g) 50.1;
(h) homo PLA. (B) Increase in number average molecular weight of
CA-g-PLA with increasing graft yield.
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Figure 4. (A) TGA curves of (a) CA; (b) PLA; (c) CA-g(34.4)-
PLA. (B) Changes in degradation temperature of (d) main chain of
CA; (e) graft chain of PLA with increasing graft yield; (f) degra-
dation temperature of homo PLA.
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Figure 5. (A) DSC second heating curves of (a) PLA; (b)-(g) CA-
g-PLA; (h) CA; (i) the first heating curve of CA. Graft yield (%):
(b) 12.5; (c) 16.9; (d) 26.7; (e) 34.4; () 38.4; (g) 50.1. (B) (a)
Decrease in T, of CA-g-PLA with increasing graft yield; (b) T, of
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Figure 6. Tensile stress-strain curves of the blend films of (a)
CA(50)/PLA(50) without CA-g-PLA; (b) CA(50)/PLA(50) contain-
ing 15 phr CA-g(50.1)-PLA; (c) CA(50)/PLA(50) containing 25 phr
CA-g(16.9)-PLA.



AZZ Q2 oWAH|O|E-g-Z2] (LEFEAF(CA-g-PLA)R] EX3F CA/PLA BAl=9] g3z o] 3-8 315

40 3.0
(A) (B)

30

20

Stress-at-break (MPa)
Strain-at-break (%)
*

05+

0 0.0
0 10 20 30 40 50 0 10 20 30 40 50

Graft yield(%) Graft yield (%)
Figure 7. Effect of the graft yield of CA-g-PLA on the (A) tensile
stress-at-break; (B) strain-at-break of the blend films of CA(50)/

PLA(50)/CA-g-PLA containing the same 15 phr of CA-g-PLA with
different graft yields.
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Figure 9. SEM images (x500) of the fracture surface of CA(50)/
PLA(50) blend films containing the same 15 phr of CA-g-PLA with
different graft yield (%) of (a) 0 (without CA-g-PLA); (b) 12.5; (¢)
16.9; (d) 26.7; (e) 34.4; () 38.4; (g) 50.1. Scale bar: 60 um.
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Figure 10. SEM images (x500) of the fracture surface of CA(50)/
PLA(50)/CA-g(16.9)-PLA blend films containing different addition
amount (phr) of CA-g(16.9)-PLA: (a) 0 (without CA-g-PLA); (b) 5;
(c) 15; (d) 25. Scale bar: 60 pm.
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