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Photoluminescence of ( Boron and Nitrogen) -rich BCN Compounds Pyrolysed from Precursor
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(College of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: C;N H,(H,BO,), precursor was synthesized with C;NyH,.and H,BO, as raw materials in aqueous
solution, which was followed by pyrolysis “at-high temperature. in flowing N, atmosphere to prepare ( boron
and nitrogen ) -rich BCN compounds. The pyrolysis products were characterized by FTIR, XRD, XPS, SEM
and HRTEM. The room-temperaturé photoluminescence (PL) spectra of the pyrolysis products were meas-
ured by fluorescence spectrometry. Effect of pyrolysis temperature on the pyrolysis products and their photo-
luminescence were investigated. The results indicate that ( boron and nitrogen)-rich BCN compounds with
turbostratic graphite structure can be ‘obtained \when the pyrolysis temperature is above 1000°C. With the in-
crease of pyrolysis temperature, the contents of B and N in the BCN compounds increase whereas the content
of C decreases. These BCN compounds show bar-like or fibrous morphologies similar to the precursor. HR-
TEM analysis reveals that these BCN compounds are composed of interweaved nanofibers with average diame-
ter of ca. 2nm./ PL results indicate that these BCN compounds are semiconductors with two strong and broad
PL peaks centered at 340-450nm and 670-705nm. With the increase of pyrolysis temperature, the wave-
length of the peak centered in the shorter wavelength range decreases due to the variation of the chemical
composition.
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Fig. 1 XRD patterns of the products pyrolysed at different temper-

atures
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Fig.2 FT-IR spectra of the products pyrolysed at different temper-

atures
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Table 1 Chemical composition of BCN compounds pyrolysed at different temperatures
at%
Pyrolysis temperature/C Stoichiometric proportion of BCN
B C N 0
1000 35.66 15.83 26.32 22.19 2.253:1.000: 1. 663
1300 36.61 13.39 30.23 19.77 2.733:1.000:2.257
1500 36.84 13.61 30.10 19.46 2.707:1.000: 2. 212
1700 37.56 12.64 31.46 18.34 2.971:1.000:2.488
1900 39.50 11.63 37.75 11.12 3.397:1.000: 3.246
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Fig.3 XPS survey spectrum(a) of the BCN compound( pyrolysed at 1900°C ) and the deconvoluted
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