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Properties of phase change assisted preparation of low density polyethylene/expanded graphite composites
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Abstract : Aiming at the difficulty of exfoliating and dispersing layered fillers in polymer matrix, water is introduced into the
layers of the layered fillers and frozen into ice. The volume of water with the same mass increases from liquid to solid, which
increases the layer spacing of the fillers. In the process of melt blending, the ice between the layers of the fillers is rapidly trans-
formed into water vapor under the action of high temperature and instantaneous high pressure is generated, thus achieving in-situ
stripping of the layered fillers. Based on this principle, a new process for preparing low density polyethylene (PE-LD)/expanded
graphite (EG) composites with phase transition assisted melt blending was proposed. The effects of the new method on the micro-
morphology, crystalline properties and thermal conductivity of the composites were investigated. The scanning electron microscope
images of the phase change assistant PE-LD/EG composites show thinner sheet stack structure and lower (002) diffraction peak
intensity,, which indicate the phase transition effect can effectively promote the in-situ exfoliation of EG. Dynamic scanning calorim-
etry results indicate that the exfoliated EG layers can be used as heterogeneous nucleation point to promote the crystallization of PE-
LD, the crystallinity of the composite was increased from 23.47% to 28.44%. The thermal conductivity test results show that the
thermal conductivity of PE-LD/EG composite increases with the increase of EG content, and the thermal conductivity of the phase
change assisted composite is higher than that of the conventional melt blend preparation, with a maximum value of 0.715 W/(m-K).
EG in PE-LD/EG composite prepared by introducing phase change assistant effect has higher stripping degree and better dispersion
effect, which helps to form a thermal conductivity path between EG sheets and improve the thermal conductivity of the composites.
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Fig. 1 SEM image of expanded graphite
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(a) SEM image of EG intercalated by PE-LD
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(b) Schematic diagram of phase transition assisted in-situ exfoliation of EG
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Fig.3 SEM image of EG intercalated by PE-LD and schematic
diagram of phase transition assisted in-situ exfoliation of EG
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Fig. 4 XRD patterns of PE-LD and PE-LD/EG composites
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Tab 1 The (002) diffraction peak’s information of PE-LD/EG

composites
Samples 26/(°) d/nm
LE-1 26.878 62 0.331432 627
LE@i)-1 26.681 66 0.333 834 347
LE-3 26.773 57 0.332 709 162
LE@i)-3 26.734 18 0.333 190 428
LE-5 26.760 44 0.332 869 425
LE@i)-5 26.629 0.334 482 557
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Tab 2 DSC parameters of PE-LD and PE-LD/EG composites

Samples T/°C T /°C  AH /g™ X 1%
PE-LD 95.04 114.39 68.78 23.47
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LEGi)-1 96.65 112.02 69.12 23.83
LE-3 95.92 112.93 63.82 22.45
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LE-5 97.03 112.87 69.22 24.87
LE®i)-5 97.06 112.37 79.17 28.44
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