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Preparation and Properties of Polypropylene / Graphite Composites with High Thermal Conductivity
Wu Jiawei', Ji Xinyu', Yang Jindi',"Qi Rongrong', Wang Xinwei’, Wang Ping’, Wu Xiangyang’
(1. School of Chemistry and Chemical Engineering, Shanghai 200240, China ; 2. Shanghai Key Laboratory of Catalysis of Polyolefin, Shanghai
Chemical Research Institute, Shanghai 200062, China)

Abstract : In order to improve the thermal conductivity of polypropylene (PP) and expand its applications, low cost com-
mercial graphite was used to modify PP and the PP/ graphite composites were prepared by using Haake torque rheometer. The ef-
fects of graphite fillers with particle size of 2 wm and 20 pm and their compound on the thermal conductivity and mechanical
properties were researched. The results show that increasing graphite content can apparently increase the thermal conductivity of
the composites and the composites with 20 . m graphite have a higher thermal conductivity. Due to anisotropy of graphite, the in-
plane thermal conductivity is apparently higher than the through-plane thermal conductivity. Additionally, mixing the two graphite
fillers, controlling the total mass fraction of the fillers to 40%, when the mass ratio of the 2 p m graphite and 20  m graphite is
1 : 5, the through-plane and in-plane thermal conductivity value reach peak and they are 1.125 W /(m - K) and 2.897 W /(m - K),
respectively, which increases by 121%,61% than the composite filled with 2 p m graphite and by 3.6%,20% than the composite
filled with 20 . m graphite under same contents. When the graphite content increases, the tensile and bending strength of the
composites filled by graphite with single particle size tend to decline firstly and then increase, and with the increase of the content
of 20w m graphite in the two graphite fillers compound, the mechanical properties of the composites decrease, but the bending
strength decreases slightly and the tensile strength is also above 10 MPa.

Keywords : polypropylene ; graphite ; composite ; particle size ; compound ; thermal conductivity ; mechanical property
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