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Figure 1  Structures of a graphene sheet (left), a boron nitride sheet (right)!*

WRH #1025 2 F h-BN OB K il 26 BNNSs % H 5k . 8% o h-BN Bk 5% 1R & - ek it GB
WRBAREE) B ARG . M S B h-BN (3 5. #F 55 F 9. h-BN £ N, N- 3R Tt R
(DMBE)!) SRR E(IPA)™ (3,4 — H 37 1 (DMSO) Fil N -H 3£ 1& 0 i (NMP) #4080 BL 40 . Cao
SRR ST T K T — B B R A TR AT A O I CRUK IR TR/ SRR B o T KA il £ BNNSs, 25 1 % 1]
B ) BNNSs 76 53N BRI P AR w fae . ol fEHLEL S - h-BN 0l 9 % 5 B Ak & W o0 L 9 B 5
TR B IC B 9 LA % B 43 8RB . Morishita 285 50 o il FH 28 1 W R (TL) B #2340 85 K h-BN, Dy 7= 2 4l
& BA WOR RS 149 BNNSs, ILs 58 ZUM & 75 BNNSs R I, I i & 1Yo 1 #8576 L 15 2 m ik BE Y
BNNSs 38k (2 1. 9mg/mL) , = FiK #2550 % . Ye 0¥ LR 24 (HBPE) 18 b Fae 7). 78 3%
A ALV ) Can Y Sk g S L IE BERE I 60O i Btk h-BN WO #0ES , HBPE 76 88 75 b 33 i 5 A F
T VU AR M AT T h-BN S B AR T EL A T R R R 1 T B /0 22 BNINS (B R A U B
% HBPE Ffigfb BNNS 72 & 05k N N- 2 H 356 Bk i v g 3 23 i WR B =36 10. Omg/mL, Marsh %5
PE T — P (S 00 O ik B R4 B h-BN B B . SN A L FE R 6000 (w/w) BRUT
B K 75 W #) 25 h-BN B IE R A 8. Habib S50 ) FH 3 77 58 e 52 96 30F B L BUT B2 S bR b o i A A% 5 1 &2
R A UEH] BNNSs 787K /BT BER R b iy 830 20 00 o] DAY ok 08, 45 3R R AE 19 L n] B2 1Y)
BNNSs ¥4 . Wang %51 L8 1 — #8545 2000 77 3% o 38 1o (8 FF 6 9 oK V8 AH 0 25 h-BN 3845 BNNSs,
1521/ BNNSs A L2 5 50 BV 2 HUE R v 4 N -FJE-2-mib i o B L iy 3R 75 ) BNNS 2 822 5
R R /NF 3nm, Zhang A5Vl H B 2 EE i (MEA) 7K 3 W6 h-BNHE A7 85 280U AH 0 25 il 2%
BNNSs, 255 %, MEA % 0T LA L B A2 8093 77 554 20 30 25 BNNSs, Jf H il i3 MEA-30 % (wt)
H, O %901 88 7 ) 88 3R A% 3 38 42 20 i s o

B T RGP VRO R B A, Tian 6 50 5 55 D) B I A CO. #5125 50 B BNNSs 9 il £ (WL 2) .
eI R B IG A CO, i AP 8O 2T )2 18], 4R J5 38 5 e R 1 A AR PR s Ao R bk E)
BNNSs 131 5 . 45520, YOk 2000 a2 b 3 25 535 6 2 0 M9k R 78 SR B (TP AD v A4 1L
Yotk BN AH H B B S O R A Mateti 5550 HIER S 09 J7 ik, it FH S0 SVE b 0F S R LA RS
BNNSs, Wang & R Flfk 2% 20585, 8 o 6 FH B R 4 A h-BN, Fifi 5 PR s i #4% H, SO, 57K IR AW
T K % BNNSs, i3 i BNNSs F 2 i JE B 1~ 2nm B0 28 5 8. X0 T 3~6 2.
e B B 475 2 0 85 a3 B2 b, BNNSs oA 2 & 48 S 4L, 7 43 1 BNNSs 1] LUAR 47 43 807 7K, 9F 5D
BNNSs 43 i i 1 3 B2 1] LA LLFE A 7235 19 77 38 (B 3k 15 % (wo)) 35 3 0. 26mg/mL, Xiong 2557 g HIfb % &

10. 14028/j. enki. 1003-3726. 2019. 09. 002



5939 [ S S : R < 17 -

75 3 A BNNSs Al TRE AR B0 AL L %2 R 4% — 5 T 1) 7 i 4l 7K T R & o B A 31 A9 A AE
N, PR3N AR - 74 31 BNNSs, Wang S0 I 2 AL L 48559 BT 4F D B U5 i o e 08 U 4
ALK A5 B BNNSs X ffi 75 3 A 8l A7 7= dm il s &+ v & ) BNNSs S 0 R A8k JR B2 ik Ji 1
o Yu S O S B TR CVD fERERS IR 1A BT B HES I BNNSs, 3l 35l > g0 A K 1 i)
DAAR S b 47 1) BNNSs 89K/ B AR R BE 3 A HES . CVD & RUEE I 70 3% B 55 5 vk BAT 72 3
7 BRI A AL BRI A L BE AR R 5 BRIES 1 RN 2 R B U5 RE 8 AR A K B Y £ )2 BNNSs. {H 4
KA I B E 2 X T IR REAT — RE AU R . JRORRE PR B AR B A AR RO B SE B L B A (E R R AR
FI AT R MU ] & e s 20 L J2 I 1) BNINSs 38 2 — 4> i A A DR A 1) R, A3 05 2 98— 20 A I

o4

oA Rapid
¢ 1‘ depressurization
o
i3
VLB 0 WS
v&:(:’
Pristine boron nitride Supercritical CO, exfoliation Boron nitride nanosheet

B2 s BB I A CO, FE 3L A B BNNSs fy 7w 7% & B
Figure 2 Scheme of BNNSs synthesis by shear-assisted supercritical CO, exfoliation*"
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Figure 3 Fabrication of BNNSs/SiR and BNNSs/NR nanocompositest!
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Figure 4 (a) Schematic illustration of formation of LABNs under DC electric field; cross-sectional SEM views of

polysiloxane/BN composite film (b) without and (¢) with the application of DC electric field™*.
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Figure 5 (a) Schematic illustration of in situ oxidative polymerization of rhodamine on BNNSs;

effects of filler content on (b) TC and (¢) TC enhancement of SBR composites’,
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Figure 8 (a) Fabrication of BNNSs-Ag/SiCNW-Ag/PVA paper; TEM images of (b) BNNSs-Ag and (¢) SICNW-Ag;

(d) fracture SEM observation of BNNSs-Ag/SiICNW-Ag/PVA paper; (e) thermal conductivity of BNNSs/PVA and
BNNSs-Ag/SiICNW-Ag/PVA papers-®.
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Figure 9 The schematic diagram of filler dispersion state: (a) h-BN composite with low MWCNT content;
(b) h-BN composite with high MWCNT content; (¢) BNNSs composite with low MWCNT content;
(d) BNNSs composite with high MWCNT content"*?),
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Research Progress of Hexagonal Boron Nitride/Polymer Thermal
Conductive Composites

J1 Bing-qgiang"?, WU Ye-ping', ZHANG Ping’, ZHAO Xiu-li""*"
(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China;
2. School of Materials Science and Engineering , Southwest University of Science and
Technology s Mianyang 621010, China)

Abstract: The intrinsic low thermal conductivity of polymer materials cannot meet the heat dissipation requirements of
modern electronic devices. Therefore, it is important to improve the thermal conductivity of polymers to achieve high-
efficiency heat transfer. Hexagonal boron nitride (h-BN) have many advantages such as excellent electrical breakdown
strength, high thermal conductivity, excellent dielectric properties, low hygroscopicity and high temperature oxidation
resistance. It is also an ideal filler for the preparation of low dielectric constant, low dielectric loss and high thermal
conductivity polymer composites. The recent research progress of preparation of BNNSs, as well as methods of improving
the thermal conductivity of polymer composites by using BN are reviewed in this article.

Key words: Hexagonal boron nitride(h-BN) ; Thermal conductivity; Polymer
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