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Thermal Stability and Crystallization Properties.of Polylactide/ Modified Cellulose Nanocrystals
Zhang Chunmei®, Song Yu', Liu Shuanghui', Long-Mingfen®, Li Danging", Zhai Tianliang’
(1. College of Chemistry and Materials Engineering, Guiyang University, Guiyang 550005, China ;
2. Guizhou Building Material Quality Supervision Testing Center, Guiyang 550018, China)

Abstract : Modified CNC=PEG nanoparticles were obtained by simply solution mixing cellulose nanocrystals (CNC) with
polyethylene glycol (PEG). Then, by melt blending them with PLA, PLA /CNC-PEG nanocomposites were obtained. Thermogra-
vimetric analyzer (TG) was used to characterize the thermal stability of PLA / CNC-PEG nanocomposites. Differential scanning
calorimetry (DSC) was used to study the non-isothermal crystallization behavior of PLA and different proportional PLA / CNC-PEG
nanocomposites at different heating rates. The results show that the thermal stability of PLA / CNC-PEG nanocomposites is slightly
higher than that of pure PLA, due to the impact of PEG in CNC-PEG. By the addition of CNC-PEG, the glass transition temperature
(T,) of PLA /CNC-PEG(0.5%) nanocomposite is higher than that of PLA. However, the T, of the blend decreased with increasing
the content of CNC-PEG. The crystallization temperature (T,) of PLA/CNC-PEG nanocomposites is lower than that of pure PLA,
and the T, of the blends is further decreased with the increase of CNC-PEG content. The Kissinger formula was used to fit the non-
isothermal crystallization process of each sample, and it was found that CNC-PEG decreased the crystallization activation energy of
PLA, and as the content of CNC-PEG increased, the crystallization activation energy of PLA increased due to the plasticizing effect
of PEG.

Keywords : polylactide ; cellulose nanocrystals ; non-isothermal ; crystallization activation energy
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Pk RPNV R EE T PLA (1945 5 A% , AR LSS
7 &2, L E5 S TR AL RERRAI. & CNC-PEG %
YN, PEG X} PLA EAABESEMAER , f PLA 43
FEERZRITERE N, 45 o BRI A TP HES ) IS
BRI ST 2 e 220w 4 TR AL Re A = o
%3 PLA 1 PLA/CNC-PEG 44k 8 &4 RiE L AE

FE AE/(kJ-mol™)
1* 119.8
2 85.5
3 92.1
4 107.2

3 it

¥ CNC 5 PEG & #1332t CNC-PEG 44
KT, FH5 PLA & RlHER A5 2[R B HL Y PLA
/CNC-PEG YK E 5. FH TG Mo 1
CNC-PEG 15| A X} PLA #1454 & PE 09 5 . % ]
DSC /3 M A #F 58 T PLA F14% PLA / CNC-PEG 44
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N REAS A U 45 A%, PEG By 38 YA4E I PLA (1)
O3B MM, P 35 R R Y 25 iR
JE 2 TR

4l PLA ) A E & 119.8 kJ/mol, 5] A CNC-
PEG )7, PLA/CNC-PEG (0.5%) H:ARMIA E AL
] 85.5 kJ/mol, 1fii PLA /CNC-PEG (1%) #i1 PLA
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