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Tab.1 Avrami Parameters of PCL/ GO, P(L/GE and PCL/ gGE Composites

Sample Mass fraction of filler( %) n K x 103( min~ ") t 1 ,( min) X Induction period( min)
PCL/ GO 0 2.71 1.01 11.07 0. 46 1.19
PCL/ GO 0.1 2.95 2.82 6. 45 0.45 1. 13
PCL/ GO 0.2 3.08 4.04 5.31 0.44 0.99
PCL/ GO 0.3 3.17 1.73 6.63 0.44 0.98
PCL/ GO 0.4 3.45 0.02 20. 81 0.42 3.28
PCL/GE 0 2.71 1.01 11.07 0. 46 1.19
PCL/GE 0.1 3.31 13. 80 3.26 0.45 0.91
PCL/GE 0.2 3.31 21.33 2.86 0.45 0. 83
PCL/GE 0.3 3.49 79.27 1. 86 0.42 0.52
PCL/GE 0.4 3.12 374. 32 1.35 0. 38 0.46
PCL/ gGE 0 2.71 1.01 11.07 0.46 1.19
PCL/ gGE 0.1 2.89 1.05 9.46 0. 46 0.87
PCL/ gGE 0.2 3.21 2.15 6. 04 0.44 0.78
PCL/ gGE 0.3 3.06 1. 84 6.94 0.44 0.99
PCL/ gGE 0.4 3.22 1.09 7.43 0.44 0. 88
(b)
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Fig. 3 (a) TGA and (b) DTG Curves of Pure PCL, PCL/ GO, PCL/ GE and PCL/ gGE Composi tes

Tab. 2 Growth Rate of Spherulites in P(L/ GO and PCL/ gGE Composites in Isothermal Crystallization

the mass fraction of filers is 0. 3%

Spherulites grow th rate (Hm/ min)

Sample Mass fraction of filler( %) 5 e T 5 C <
PCL/GO 0 5.9 3.65 5.26 1.21 0.48
PCL/GO 0.1 12.76 7.76 4.85 2.54 1.39
PCL/GO 0.2 12.33 7.09 4.39 2.61 1.25
PCL/GO 0.3 7.18 4.82 1.98 1.03 0.43
PCL/GO 0.4 11.6 8.49 4.57 2.76 1.21
PCL/ gGE 0 5.9 3.65 5.26 1.21 0.48
PCL/ gGE 0.1 12.73 7.29 4.59 2.48 1.38
PCL/ gGE 0.2 12. 46 8.39 6.33 2.23 1.16
PCL/ gGE 0.3 12.95 9.09 4.99 2.41 1.25
PCL/ gGE 0.4 14. 43 8.81 4.67 2.42 1.23
Fig.3 PCL T GA DT G

PCL
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Crystal Morphology and Crystallization Kinetics of Poly( & Caprolactone)/ Graphene Composites

Ce Bian, Yongfang Yang, Jianguo Wen, Guodong Liu
( Institute of Polymer Science and Engineering, Hebei University of Technology, Tianjin 300130, China)

ABSTRACT: Poly ( & caprolactone) ( PCL)/ graphene composites were prepared by ultrasonically mixing PCL with
graphene oxide, graphene or graft graphene in N, N-dimethylformamide ( DMF). The crystalline morphology,
isothermal crystallization and thermal stability of PCL and PCL/ graphene composites were investigated by polarized
optical microscopy ( POM), differential scanning calorimetry (DSC) and thermogravimetric analyzer ( TGA). The
results reveal that the nucleation densities increase after graphene oxide, graphene or graft graphene was added. T he
results of isothermal crystallization kinetic investigated by DSC show that graphene oxide, graphene and graft
graphene accelerate the crystallization rate of PCL effectively due to their nucleation effect. M aximum crystallization
rate is obtained when the mass fraction of graphene oxide or graft graphene is 0. 2%. From TGA data, the thermal
stability of PCL is enhanced about 10 C when 0. 3% graphene oxide was added, but decreases when graphene or
graft graphene was added.

Keywords: poly( & caprolactone) ; graphene; crystallization kinetics



