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Abstract: The hydroxylated &ed carbon nanotubes (MWCNTs—OH) initiated t “opening polymeri-
zation of e-caprolactone (e- polycaprolactone (PCL) grafted MWCNTs—( @WC\II%*()H g-PCL)
was prepared. The MWCNIs—OH-g-PCL/poly ( L-lactic acid) (PLLA) com were obtained by solution
blending which had different contents of MWCNTs—OH-g-PCL. The graft uct was characterized by FTIR.

It is found that MWCNTs—OH-g-PCL exhibits a carbonyl (C =0)
1 720 cm ', indicating that the grafted product is synthesized s
on the crystallization behavior and thermal stability of PLLA

tical microscope (POM) and TGA. The results show that thﬁx

ing vibration peak in PCL at near

. The effects of MWCNTs—OH-g-PCL

mers were investigated by DSC, polarized op-

rystallinity and the optimum temperaturerate of iso-

- o)
thermal crystallization of the MWCNTs ()HgPCIcompositcs increase by the heterogeneous nucleation of
MWCNTs—OH-g-PCL and the plasticization of b e results also show that the grafting amounts of PCL in the
MWCNTs—OH-g-PCL is 66% , and the decomposttion temperature of the MWCNTs—OH-g-PCL/PLLA compos-

ites increases by about 30°C.
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Table 1 DSC data during cooling and the second heating procedures of MWCNTs—OH-g-PCL/PLLA;, composites

Cooling process The second heating process

Samples
T./C AH./(J-g Te/C AH./(J+g D Tw/C AH,/(Jeg™ D

PLLA sk 104. 4 9.8 107. 8 29.6 176.0 37.6

0. 2wt% MWCNTs—OH-g-PCL/PLLA g5 100. 5 15.5 100. 4 14.0 179.7 45. 4

0. 5wt% MWCNTs—OH-g-PCL/PLLA s 100. 6 28.8 177. 6 46. 4

1wt % MWCNTs—OH-g-PCL/PLLA i3 102. 7 32.4 — — 179.1 50. 5

1. 5wt% MWCNTs—OH-g-PCL/PLLA 51 109. 6 45. 8 — — 177.7 51.4

2wt% MWCNTs—OH-g-PCL/PLLA g 109. 6 38.9 — — 176. 9 45.8

Notes: T.—Crystallization temperature; T..—Cooling crystallization temperature; T, —Melting temperature; AH.—Crystallization enthalpy;

AH . —Cooling crystallization enthalpy; AH,,—Melting enthalpy.
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%R 2 PLLA #1ARRE MWCNE—OH-g-PCL & £ MWCNT—
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Table 2 Kinetic parameters of isothermal crystallization of
PLLA 5 and MWCNTs—OH-g-PCL/PLLA 5, composites with
different mass fraction of MWCNTs—OH-g-PCL

Samples T./C n k/107° t5/C1073s™ )
90 2. 45 1.85 13.58
95 2.02 44. 98 26. 42

0 100 2. 14 19.73 22.04
105 2.74 1.62 20. 40 @
110 2.09 13.28 16. 64 a
115 1.87 19.13 12.50 @
90 2.87 0.02 5.260)°
95 2.72 0. 10 @
100 2.56 0./ @ 71

0. 2wt % 105 2. 65 0 X@ 11.73
110 2. 48 @O 10. 61
115 2. 35&%‘. 37 5.71
120 0.01 2.86
90 (&L@& 0.11 6. 60
95 \%2 54 0. 39 8.57
Y 258 0. 54 10. 47

1wt % Q& 2.61 0.71 12. 25

@ 10 2.51 0. 90 11. 30

115 2.23 0.87 6. 34
120 2.65 0.03 3.96
90 2.22 1.73 8. 45 \WJD
95 2.39 2.41 1 @
100 2.43 5.13 %@

1. 5wt% 105 2. 16 7.11 %ﬁ 81
110 2
115 2

o)
.56 4. o22. 26
.49 \ 10. 40
120 2.31 281 7.32

Notes: n—Avrami index; k*(:rysta\?ization rate constant; lléf

Crystallization rate.
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