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Fig.1 Schematic diagram of reaction between LLDPE-g-MAH and 4-aminomethylpyridine
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Fig.2 FT-IR spectra of 4-aminomethylpyridine and LLDPE-g-Py

i LLDPE-g-Py 1] FT-IR & ®] %1, £ 2914 cm™' Al
2847 em' Ab 2 W 3 B C — H R S FR A8 45 R% B A1
o FR A 45 41 B 06 5 £ 1714 em™ R BF 1 C=0 1 %t
TR A 45 % ) 1 5 76 1470 cm™ 4b Sy € —H 11125 il 3% 2
;718 em ' M N R I BEH C— (CHY) W — (n>4) [
TH] Y P2 42 IR B W g 09, BR T IX 48 LLDPE-g-MAH
()R AE U A, 7F 1601 en! A1 1470 em’ 3E A7 7E 75 I8
Z A 45 4R B RIS, 801 em A7 FE L NE ¥R - C —H i
A0S il R Bh RIS 5 1260 em! A7 7E C — N A 46 IR

2501

@ e O e
2 10f 2z 200t —e— mBN/LLDPE
2 Q
S - 08} 2 5150}
g £ E
88 55
B 06 = E100}
= E2
-q:) = g o
= 04r = 50 -
1 s 1 ' 1 N 1 . L 0 , ; X : ) . )
02 0 10 20 30 40 0 10 20 30 40

w(BN)/%

w(BN)/%

Fig.3 (a)Thermal conductivity and (b) thermal conductivity enhancement of BN/LLDPE and mBN/LLDPE composites

with different BN contents
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Fig.4 Mechanism diagram of interface interaction between BN
and LLDPE-g-Py
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Fig.5 Thermal conductivity of BN/LLDPE and mBN/LLDPE
composites (w(LLDPE- g- Py) is 10% ) with different BN
contents
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Tab.1 Vicat softening point of BN/LLDPE and mBN/LLDPE composites with different BN contents

Sample W(BN)/% w(LLDPE-g-Py)/% Vicat softening temperature/°C
Neat LLDPE 0 0 79
W(LLDPE-g-Py)=0%
Neat LLDPE-g-MAH 0 0 56
BN/LDPE 10 0 82
m(LLDPE):m(LLDPE-g-Py)=7:3 mBN/LDPE 10 27% 63
mBN/LDPE 10 10% 71
BN/LDPE 40 0 91
W(LLDPE-g-Py)=10% mBN/LDPE 40 18% 72
mBN/LDPE 40 10% 81
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Fig.6 DSC curves of BN/LLDPE (a) and mBN/LLDPE (b) composites with different contents of BN
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Fig.8 (a)Tensile strength and (b) elongation at break curves of BN/LLDPE and mBN/LLDPE composites with

different contents of BN

Fig.9 SEM image of BN/LLDPE and mBN/LLDPE composites with different contents of BN
(a):10% BN; (b):10% mBN;(c):30% BN;(d):30% mBN
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Thermal and Mechanical Properties of Boron Nitride Filled LLDPE
Composites Modified with Aminomethylpyridine

Gan Tang', Xue Ke', Shan Dong', Zhaoyang Zhang', Feng You'’, Rong Chen’, Fangjun Liu', Xueliang Jiang'
(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, 3. Polymer Research Institute of Sichuan University, Chengdu 610065, China)

ABSTRACT : Aminomethylpyridine grafted linear low density polyethylene (LLDPE- g- Py) was successfully
prepared with 4-aminomethylpyridine and maleic anhydride grafted linear low density polyethylene (LLDPE-g-
MAH), and then the modified BN/LLDPE (mBN/LLDPE) composites were prepared by melt blending. In the
composites, due to the non-covalent action of LLDPE-g-Py and BN, the interfacial thermal resistance between
filler and matrix is reduced, and BN is evenly dispersed in LLDPE matrix, so as to enhance the thermal
conductivity of the composite. The thermal and mechanical properties of mBN/LLDPE composites were deeply
studied. The results show that the thermal conductivity of mBN/LLDPE composites is greatly improved by the
addition of LLDPE-g-Py, but too much LLDPE-g-Py will reduce its heat resistance. In order to improve the heat
resistance of the composite, the LLDPE-g-Py mass fraction is fixed at 10%. When the BN mass fraction is 40%,
the thermal conductivity of mBN/LLDPE composite reaches 0.95 W/(m - K), which is about 3 times that of pure
LLDPE (0.32 W/(m-K)). At the same time, the tensile strength of mBN/LLDPE composites decreases slightly, and
its elongation at break is significantly improved.

Keywords: composites; linear low density polyethylene; boron nitride; thermal conductivity; mechanical properties



