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Synthesis of electroconductive TiN/O'-Sialon ceramic powders from
high titania slag by carbothermal reduction-nitridation
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Abstract: Electroconductive TiN/O'-Sialon ceramic powders were synthesized by a carbothermal reduction-nitridation
(CRN) method using high-titania slag, silicon fume and bauxite chalmette as the starting materials. The influences of
synthesis temperature and holding time on the phase compositions and microstructures of the synthesized products were
determined by XRD, SEM and EDS, and the synthesis mechanism was discussed. The results show that the content of
O'-Sialon increases gradually with the increase of synthesis temperature and holding time. The content O'-Sialon reaches
the maximum in the range of 1 375—1 400 ‘C at a holding time of 7 h, under which the crystalline phases also include TiN
and small amount /£'-Sialon. With further increase in the synthesis temperature and holding time, the atmosphere of the
reaction system makes O'-Sialon rapidly converted to f'-Sialon. The equiaxed O'-Sialon grains are about 2 um and fine
TiN particles are observed in the synthesized powders. Moreover, a mass of the white whisker shape sediments appear on
the surface of the samples and the inner wall of the crucible.
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Table1 Compositions of staring materials

Mass fraction/%
Compound  High titania Silica Bauxite
slag fume chalmette
Si0, 2.55 82.91 13.28
Al,O4 1.95 0.41 79.30
CaO 0.28 0.74 0.35
MgO 1.48 2.92 0.04
K,O 0.21
Na,O 0.20
TiO, 87.67 3.07
Fe,0; 5.07 1.13 2.97
Burning loss 8.29
Total 97.49 96.40 99.42
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Fig. 1  Phase compositions of synthesized products as

function of synthesis temperature
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B2 AR MEIE 7 h S A B AT SEM 5
Fig. 2 SEM images of synthesized powders at different temperatures for 7 h: (a) 1 300 C; (b) 1 350 ‘C; (¢) 1 375 C; (d) 1 400 C;
(e) 1425 °C; (f) 1450 C
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Fig. 3 EDS results of characteristic grains in synthesized powders: (a) O'-Sialon grains; (b) £'-Sialon grains
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Table 2 Chemical compositions of O’-Sialon and f'-Sialon by
EDS

Mole fraction/%
Element
O'-Sialon f'-Sialon
Si 14.570 5.375
Al 2.734 5.301
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Ti 1.168 0
60 -
=— (O’-Sialon
e— TiN
50t 4+— XAlL0O5°YSiO,

v— ["-Sialon
o—TiO,

Mass fraction/%
(98]
(=)

0" 2 4 6 8 10 12 14
Holding time/h

4 A AR S R BRI (] (1 AR Al

Fig. 4 Phase compositions of synthesized products as

function of holding time
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Fig. S SEM image (a) and EDS result (b) of white whisker

shape sediments
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