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Abstract: The effect of ultrasound irradiation on the blend of poly(lactic acid)(PLA) and poly(1,4-cyclohexylen dimeth-
ylene 1,4-cyclohexane dicarboxylate)(PCCD) was investigated. The blends of PLA/PCCD(50/50) (PCCD50) were pre-
pared by a melt mixer attached with an ultrasonic device and their properties were analyzed. The properties of sonicated
blends were found to be significantly dependent on the duration of the ultrasound irradiation. Surprisingly, for PCCD50,
1 min sonicated samples showed the impact strength over three times higher than untreated ones. The improvement was
thought to be due to better adhesion between PLA and PCCD phases.
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Table 1. Characteristics of Materials Used in This Study

Material Maker Grade ](\]/(1‘)” Remark
PLA  Nature Works PLA 147  “M.L.: 5-7
2002D s.g.: 1.24
PCCD  SK chemicals 70 PLV.:0.82dL/g

trans content: 95%

“under 2.16 kg at 210 °C. %0.5 wt% solution in TCE at 30 °C.
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Figure 1. Structures of materials used in this study.
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Figure 2. Melt mixer equipped with ultrasonic device.
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Figure 3. DSC thermogram of PLA/PCCD blends at 10 °C/min.
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Figure 4. SEM photographs of fractured surface of PLA/PCCD
blends. The blend compositions are (a) 75/25; (b) 50/50.
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Figure 5. Typical effect of ultrasound irradiation on the torque of
PLA melt during ultrasound assisted melt mixing.
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Table 2. Thermal Behavior of PCCD50 with Sonication Time

Sonication PLA matrix phase PCCD domain phase
time
(min) T,(°C) T,(C) AH,(lg) T.(C) AH, (/g
0 58.7 150.1 0.86 226.0 8.17
0.5 59.5 150.2 0.95 226.3 9.71
1 61.0 149.8 2.73 228.7 12.44
60.4 149.9 1.89 227.5 6.74
59.5 149.4 1.11 226.3 6.52
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Figure 6. Effect of ultrasound irradiation on the compatibility of
PCCD50.

Zro] 134w 7HASEHA] 948 wiell vlsf 3] AEe] Fhe \
oltizt 7Hl AlZke] STl wet thA] 143tk PCCD
& EF 7 AIZE 12 o Hd &§dEy] s BIth
ol Z5t At AE Fstket Bt folsieS
TS F o7 F=H0
Z53 71 A7l mE T, ®iskE Golir] £lste] DSC
o] gstd 43 T, 27t DMAE o]-8-38f] 5743 tan
§ 912 AE Figure 60 37 T£A8AT} DSC Ao} n}
FHAZ DMA A3} B3 Z259) 71 Al7bo] i FellA
A T, 35 2= DSCet DMAS] 21 WAYUSS A}
o|& O_Ik 6°C AE ¢ =& &%= Jepdoh

TGAE ]3] PCCD502] EHEAS ARSI L 4
= Figure 79 ZAIsTh 2571 5745kl wet A7k
AaskAaL 7 e Bk @AIE Holgrt 500 °C 2ol A
Aol 0 wit%oll =3t ol AR AL v|&sd 1w}

=g —‘%HHEF% AABIATE? Z2F3t 7R A7kl ok
Il 5742 Figure 8 YERAE=H] 3 wt% A4
0}04 A B FHA X 92 250 7
s TA AEH FAEIAE vh 253 7Hclo] ofrhe]
W 23E 7Petal AlsEh

mlm

L ot ?; e
ti i ﬁ%
_E, ol

ne
032 r

Zan, 41404 A35, 20163

2.0

100

80

60

Wt%
dW%/dT

40

300 350 400 450 500

Temperature (°C)

Figure 7. TGA thermogram of PCCDS50.
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Figure 8. Effect of ultrasound irradiation on the thermal degrada-
tion of PCCD50.
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Figure 9. Impact strength versus sonication time for PCCDS50.
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Figure 10. SEM photographs of fractured surface of PCCD50. The
sonication times are (a) 0 min; (b) 1 min; (¢) 2 min; (d) 4 min.
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