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Table 1 Relative atomic concentration for Ti, B, N and C

Sample Sintering Ti B C N

P temperature / °C / atm% / atm% / atm% / atm%
HTC-1 1700 6.32 7.04 48.12 7.61
HTC-2 1800 10.59 9.44 36.48 11.50
HTC-3 1900 0.76 11.39 46.80 0.93
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Figure 2 XPS spectra of Ti 2p in the examined samples
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Table 2 Existing form, binding energy (BE), relative atomic concentration (AC) for Ti2p in samples
Titanium HTC-1 HTC-2 HTC-3
form BE/eV AC /% BE/eV  AC/% BE/eV AC/%
Ti-Ti 454.09 2.72
Ti-B 454.54 3.65
Ti-N 455.59 1.64 455.92 2.63 454.63 0.17
TiBCN 457.34 1.94 457.82 4.29 456.66 0.32
Ti-O 458.47 0.27
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Figure 3 XPS spectra of B 1s in the examined samples
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Table 3 Existing form, binding energy (BE), relative atomic concentration (AC) for B 1s in samples

Boron HTC—I HTC—2 HTC_3
form BE /eV AC /% BE/eV  AC/% BE /eV AC /%
B-B 186.93 0.54
Ti-B 187.40 0.57
B-N 190.14 1.35 190.61 1.32
TiBCN 192.10 5.15 192.41 6.70 192.31 10.49
B,0; 193.51 0.85 193.14 0.94
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Figure 4 XPS spectra of N 1s in the examined samples

k4 HEF NIs WFEHKX K XPS ¥4 48 (BE). HXETFKE (AC)

Table 4 Existing form, binding energy (BE), relative atomic concentration (AC) for N 1s in samples

Nitrogen HTC-1 HTC-2 HTC-3
form BE/eV AC /% BE/eV  AC/% BE/eV AC /%
TiBCN 395.30 0.56 395.71 1.20 395.70 0.11
Ti-N 396.29 445 396.69 6.68 396.79 0.42
B-N 397.82 1.86 397.90 1.98
C-N 398.81 0.73 399.00 1.64 399.30,40021  0.40
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Figure 5 XPS spectra of C 1s in the examined samples
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Table 5 Existing form, binding energy (BE), relative atomic concentration (AC) for C 1s in samples

Carbon HTC-1 HTC-2 HTC-3
form BE/eV AC/ % BE/eV AC/% BE/eV AC/%
C—C and TiBCN 284.80 24.87 284.66 26.93 284.80 32.98
C-N 286.16 22.17 285.64 7.70 286.10 11.13
C-0 287.94 1.08 288.12 1.85 288.56 2.69
4 % #®
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XPS Analysis of TiBCN High-Temperature Ceramics
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Abstract: TiBCN ceramics was prepared by spark plasma sintering at 1700°C, 1800°C and
1900°C respectively. The compositions of the prepared materials were analyzed by X-ray
photoelectron spectroscopy (XPS). It was shown that the existing forms of the elements Ti, B, C and
N vary definitely with sintering temperature. In the material prepared at 1800°C, Ti, B, C and N exit
predominantly as TiB,, TiN and TiBCN.

Keywods: XPS; TiBCN; Spark plasma sintering



