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Hexagonal Rhombohedral

BNNSs

Fig. 1 Schematic of the crystal structure of boron nitride'”

Tab. 1 Preparation method and related parameters of boron nitride

Classification Common method Auxiliary materials Product dim];?ltseil(r)arl /um Thi/(I:ll;gess PrOdl/ngt) ivity References
“Top-down” - o Poly-ethyleneimine B
systems Mechanical stripping (PEI) PEI-BNNS 0.1~0.2 5.0 [8]
Carboxymethyl 3.9 (9~10
cellulose (CMC) and CMC-SPI-BNNS 0.2~0.5 Ta rs) 9]
soy protein isolate (SPI) Y
Ultrasonic strippi isti 3.0~8.0
asonic stripping Distilled water (DI) BNNS ~0.6 (~28 layers) 37.0 [10]
Isopropyl alcohol (IPA) -
and distilled water (DI) BNNS 0.6 2.9 (-8 layers) 725 (1]
BNNS 2.0 ~1.2 90.0 [12]
) (3~4layers) )
Ball-milling Hydr"xy("g‘gé;e““l"se HEC-BNNS 0.4 2.0 95.0~99.5 [13]
Sodium
carboxymethylcellulose =~ CMC-BNNS 0.9 0.3 [14]
(CMC-Na)
Polyisobutylene
succinimide (PIBS) ~ PHBS-BNNS 0.2~0.5 45 [15]
“Bottom-up” Boron powder and ~ 9 %
systems CVD ammonia gas BNNS 0.5~1.0 5.0~11.0 93.0~97.0 [16]
IBSD Ar (Cu) h-BN 0.5~5.0 1.7~2.4 [17]
Surface segregation lezl&?ngoI;IHs h-BN 0.2~1.5 0.32 [18]
Hydrothermal 1.4~1.5
(solvothermal) NaOH and KOH BNNS 0.3~0.4 (2-3layers) [19]
H.C.0, BNNS 0.1~0.2 (3601;3 9 g 136 [20]
NaOH and LiCl BNNS 1.18 1-2.9 75.48 [21]
Template Bzoéj‘;‘gf)\ms BNNS 1.0~4.0 03 88.4 [22]

BNNS 2.0~3.0 0.3 77.0 [23]
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Fig. 2 (a) “Two-step” modification of h-BN; (b) “One-step” modification of h-BN
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Fig. 3 P4VP adsorbed boron nitride nanotubes”
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Fig. 4 Preparation process of ANF/GO/BNNS composite membrane"!
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Fig. 5 CNTs/BNNS filler structure and preparation process of EP/CNTs/BNNS composites™
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Fig. 6 (a) Schematic diagram of BN modification; (b) (PP/PS)/BN double permeable structure; (c) PS(PP/PS)
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Fig. 7 Carbonization process of PSF/CNF-BN skeleton and thermal conductivity of BN and CNF-BN composites”
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Fig. 8 Structure of (Ag/Cu)@ h-BN filler and thermal conductivity mechanism of each filler'
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Progress in Research of Preparation and Properties of Boron
Nitride Modified Polymer Thermal Conductivity Composites

Xue Ke', Shan Dong', Chanyu Liu', Mengsha Li', Feng You'?, Bingbing Jiang®, Xueliang Jiang', Chu Yao'
(1.Hubei Key Laboratory of Plasma Chemistry and New Materials, School of Materials Science & Engineering,
Wuhan Institute of Technology, Wuhan 430205, China; 2. Ministry of Education Key Laboratory for Green
Preparation and Application of Functional Materials, School of Materials Science and Engineering, Hubei
University, Wuhan 430062, China)

ABSTRACT: The thermal management problem in the field of electronic components is becoming more and more
serious, the use of boron nitride modified polymer matrix to produce thermally conductive composites has become
one of the popular explorations at present and in order to prepare new materials for application in high thermal
conductivity insulation sites. The introduction of boron nitride nanomaterials with high thermal conductivity can
not only solve the problem of low thermal conductivity of polymer materials, but also improve the mechanical
properties, electrical insulation properties, and thermal stability of the produced boron nitride modified polymer
thermal conductivity composites. This paper briefly introduced the structural properties and various preparation
methods of boron nitride, and reviewed the modification of polymer materials with hexagonal boron nitride from
three aspects: functionalization, orientation dispersion, and three-dimensional network construction, as well as the
synergistic hybridization of hexagonal boron nitride and zero- dimensional, one- dimensional, and multi-
dimensional thermally conductive filler polymer materials in conjunction with the research work of the group.
Finally, the main problems of hexagonal boron nitride modified polymeric thermally conductive composites at
present stage were presented, and the future research directions were analyzed and prospected.

Keywords: boron nitride; thermal conductivity; filler hybridization; composites; functional modification



