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Fig. 1 SEM images of (a) WC and (b) PANI/WC

composites
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Fig. 2 (a) SEM image and (b) energy spectrogram

analysis of point 2 in PANI/WC composites
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Table 1 Energy spectral analysis data of PANL/WC composites

Mass fraction of each element (wt% )

C N (0] S W
Point 1 69. 86 9.14 12.20 4.57 4.23
Point 2 67. 88 6.94 11.57 6.02 6. 88
Point 3 69. 42 8.72 14. 86 4.84 4.34
Point 4 68.71 10. 14 13.08 3.99 4.09
Point 5 75.59 6.30 13. 40 3.37 1.34

Point 6 77.19 7.76 13.00 2.01 0.03
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Fig. 3 TEM micrographs of PANI/WC composites
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Fig. 4 FTIR spectra of the pure PANI and PANI/WC

composites
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Fig. 5 Raman spectra of the pure PANI and PANI/WC

composites
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Fig. 6 XRD patterns for the pure PANI, WC particles and
PANI/WC composites
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Fig. 7 Model of the hexagonal tungsten carbide lattice
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SYNTHESIS AND POLYMERIZATION MECHANISM OF
POLYANILINE/TUNGSTEN CARBIDE COMPOSITES

HUANG Hui, GUO Zhongcheng
(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093)

Abstract  Polyaniline/tungsten carbide ( PANL/WC ) composite was synthesized by chemical oxidative
polymerization of aniline in the presence of tungsten carbide ( WC) particles, and aniline polymerization
mechanism in the surface of WC particles was studied. Then the composites were characterized by means of
SEM, TEM, FTIR, Raman and XRD measurements. The results showed that aniline was preferentially
polymerized on the surface of WC to form a layer of PANI on the WC surface. Strong interaction existed
between PANI and WC particles,and the crystal structure of WC was unchanged in the composites. The FTIR
spectra of PANI/WC composites had obvious blue-shift phenomenon due to WC existence, and that the 3446
em ' absorption peak of the PANI/WC composites became weaker than that of PANI. In the Raman spectra of
PANI/WC composites , stretching vibration peak at 1491 ¢cm ™' of quinine ring C = N bond had red-shifted 9
em ' and the intensity was also largely increased. The results indicated that there was a chemical bond between
PANI and WC,and their chemical bond occurred in the N atoms of C = N bond. Polymerization took place at
the surface of WC particles to form core-shell structure.

Keywords Polyaniline, Tungsten carbide, Composites, Coating, Polymerization mechanism





