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Fig.1 (a) FT-IR spectra of h-BN, Lys and Lys@BNNS; (b) T
and Lys@BNNS; (d) XPS survey spectra of Lys@BNNS

GA curves of h-BN and Lys@BNNS; (¢) XRD patterns of h-BN
with the high-resolution N1s and Bls peak-fitting curves



Fig.2 SEM images of (a,b)h-BN and (¢,d)Lys@BNNS.The dotted line in (d) is the slip exfoliation
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Fig.3 (a,b) TEM images of Lys@BNNS, with the inset of (b) showing the selected- area electron diffraction pattern
illustrating typical six-fold symmetry; (¢) HRTEM image of Lys@BNNS and a representative crystal structure of
the basal plane of h-BN; (d) HR elemental mappings of Lys@BNNS
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Fig.4 Thermal conductivity of TPU composite as a function of
filler content
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Fig.5 (a) Infrared thermal images ofh-BN/TPU composites; (b)surface temperature variations of h-BN/TPU composites
with cooling time; (c¢) infrared thermal images of Lys@BNNS/TPU composite; (d)surface temperature variations
of Lys@BNNS/TPU composites with cooling time
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Preparation of Functionalized Boron Nitride Nanosheets and Their Application

in Thermally Conductive Composites on the Matrix of Polyurethane

Bing Wang', Haifeng Ji', Yingchun Liv’, Yi Feng', Xiaojie Zhang', Qingxin Zhang', Xiongwei Qu'

(1.Hebei Key Laboratory of Functional Polymers, School of Chemical Engineering, Hebei University of
Technology, Tianjin 300130,China; 2. Jinghua Plastics Co., Ltd., Langfang 065800,China)

ABSTRACT: L-lysine (Lys) graft-functionalized boron nitride nanosheets (Lys@BNNS) were successfully prepared

by a combination of mechanical sand- milling exfoliation and non- covalent bond modification. Lys@BNNS and

hexagonal boron nitride (h-BN) were added to thermoplastic polyurethane (TPU) to prepare composites by liquid

phase mixing and hot- pressing, respectively. The structure and morphology of Lys@BNNS were characterized by

Fourier transform infrared spectrometer (FT-IR), thermal gravimetric analyzer (TGA), X-Ray diffraction (XRD), X-

ray photoelectron spectroscopy (XPS), scanning electron microscope (SEM) and transmission electron microscope
(TEM). The effects of different filler contents on the thermal conductivity and heat emission rate of the Lys@BNNS/

TPU composites were explored. The results show that the thermal conductivity of the Lys@BNNS/TPU composite is

increased by 160% compared with pure TPU, when the filler mass fraction reaches 5%. This is great significance for

improving the reliability and service life of highly integrated electronic products.

Keywords: boron nitride nanosheets; sand-milling exfoliation; L-lysine; thermally conductive composites



