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Molten Salt-Assisted Synthesis of r-BN Nanosheets and Its Electrochemical Performance

WANG Xing, CHEN Yang, DENG Chengji, YU Chao, DING Jun, ZHU Hongxi
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: The high-purity r-BN nanosheets were synthesized at 1 100 ‘C by using KBH, and NH,4Cl as raw materials, NaCl and KCl
as molten salt medias. The effects of salt-free and molten-salt methods on the phase composition and crystal morphology of r-BN
were studied. And the electrochemical performance of r-BN was tested. Compared with the salt-free method, the molten-salt
method can be used to prepare high-crystallinity and good-shaped sheet r-BN at the same temperature. r-BN shows good cycle
stability. The specific capacitance of r-BN at a current density of 1 A/g is 16.35 F/g, and r-BN shows a small charge-transfer
resistance and internal resistance.
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Fig. 1 Binary phase diagram of NaCl-KCl system
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Fig. 2 XRD patterns and Raman spectrum of the samples with
and without salt synthesized at 1100 C
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Table 1 Grain size of r-BN synthesized at 1100 C

Sample FWHM(Q():;) 20/(°) d(003)/11m Crystallite size/nm
Without salt 0.672 26.583 0.335 12.15
With salt 0.336 26.712 0.334 24.30

FWHM 3 is full width at half maxima of (003) crystalplane.
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Fig. 3 SEM images of the samples with and without salt
synthesized at 1 100 'C
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Fig. 4 TEM and HRTEM images of r-BN synthesized at 1 100 ‘C in molten salt
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Fig.5 AFM images of r-BN synthesized at 1 100 'C in molten salt
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Fig. 6 Electrochemical performance of nickel foam, and r-BN synthesized at 1100 “C in molten salt
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Fig. 7 Effect of reaction temperature on the phase
composition of KBH,-NH,CI system under nitrogen
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