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Research progress in the preparation of carbon nanotube thermally conductive composites
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Abstract : The heat transfer mechanism of carbon nanotube (CNT) thermal conductive composites was introduced. Various
common methods for preparing CNT thermal conductive composites were reviewed, including electric field orientation method,
magnetic field orientation method, 3D printing method, electrostatic spinning method and chemical plating method. The orientation
methods and the construction of 3D heat transfer networks were used to form thermal conductive pathways or thermal conductive
networks of CNT in the matrix, which significantly improved the thermal conductivity of the composites. The characteristics of each
method for preparing CNT thermally conductive composites were analyzed. Finally, the future development of CNT thermally
conductive composites was prospected.
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Fig. 1 Preparation methods of CNT thermally conductive composites
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Fig. 2 Schematic diagram of CNT/NR composite film prepared by elec-

tric field orientation method
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Tab.1 Various CNT thermally conductive composites prepared by

electric field orientation method

Thermal conductiv-

Materials Filler content ity/[W- (m~K)"] references
CNT,NR 6 vol% CNT 0.392 [37]
CNT,PI 15 wt% CNT 4.02 [38]
CNT,CNF,SR 50 wt% fillers 14.2 [39]
CNT,ND,EP / 0.427 3 [40]
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Fig. 3 Schematic diagram of CNT/EP composites prepared by
magnetic field orientation method
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Fig. 4 Schematic diagram of CNT/PLA thermally conductive
composites prepared by 3D printing method
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Tab.2 Various CNT thermally conductive composites prepared by
3D printing method

Thermal conduc- refer-

Materials Filler content tivity/[W- (m~K)"] ences
CNT,PLA 20 wt% MWCNT 0.575 [44]
CNT,PEEK 1 wt% CNT,30 wt% BN 1.62 [45]
CNT,EP 5.8 vol% CNT 0.98 [46]
CNT,PPS 0.9 wt % CNT 0.26 [47]
CNT,PA 5wt % MWCNT 0.33 [48]
CNT,PAI12 2 wt % MWCNT 1.09 [49]
CNT,PLA 12 wt% MWCNT 0.32 [50]

Notes: PPS is polyphenyl thioether; PA is polyamide; PA12 is poly-
amidel2.
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Fig. 5 Schematic diagram of CNT/TPU composite film prepared by elec-

trostatic spinning method
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Tab.3 Various CNT thermally conductive composites prepared by

electrostatic spinning method

Thermal conduc-

Materials Filler content tivity/[W-(m-K)"| references
MWCNT,TPU 10 wt% MWCNT 3.6 [51]
CNT, PEG,PVP 5 wt% CNT 0.256 [52]
CNT’?)I:/ZJS’EP’ 27.5 wt% fillers 6.3 [53]
MWCNT, EP 8 wt% MWCNT 0.8 [54]
CNT,PBI 1.94 wt% CNT 18 [55]
CNT,GF,PI 10 wt% CNT 1.60 [56]
CNT,GE,PI 10 wt% CNT 1.92 [57]
CNT,BNNS,PVA 20 wt%CNT,BNNS 11.49 [58]
CNT,PVA,PEG 1.5 wt% CNT 0.649 2 [59]

Notes: PBI is polybenzimidazole ; GF is graphene; GE is graphite.
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Fig. 6 Schematic diagram of CNT/Ni-B/EP composites prepared by
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