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Conversion process of Ta organic solvent
into TaC by heat treatment
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Abstract: C/C-TaC composites with welkdistributed TaC particles were made by C/ C composites infiltrated with
Ta organic solvent and heat treated. The forming process of TaC is characterized by XRD and SEM. The results
show that Ta organic solvent forms intermediates, namely tantalum oxide fluoride ( TaO2F) and Ta20s, and Ta
finally turns into TaC after 1 500 ‘C heat treated. The calculated thermodynamic temperature of C reducing Ta2Os is
1109 C and corresponds well with the XRD results after 1 200 'C heat treated. After heat treated, lots of air holes

appear on the surface of solidified Ta organic solvent and the pits appear on the surface of C/ C composites heat trea-

ted at the same time.
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Fig. 1 XRD patterns of solidified Ta organic
solvent after heat treated

at different temperatures
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Fig. 2 XRD patterns of solidified Ta organic
solvent after heat treated

at different temperatures
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Table 1 Thermodynamic parameters of some materials' "
[S] [S]
Material A Bl Sesal a b/107 3 /1077 ¢ T/K
(kJ* mol™ 1) (J*mol" !« K™ 1

Tax0s(s) 154. 808 27.447 - 24.769 27.447 - 24.769 0 298 =2 150
" 0. 084 38.911 - 1.464 - 17.364 298~ 1 100
Ly 0 5732 24.435 0.418 - 31.631 0 11004073
TaC(s) — 143.093 42.258 43.292 11.351 8.799 0 298 ~ 4 000
CO(g) - 110. 541 197. 527 28. 409 4.100 - 0.460 0 298 ~ 2 500

* —C is graphite.
cp= a+ bT+ cT?+ ‘T2
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Fig. 3 Formation free energy curve calculated

by chemical reaction(4)
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Fig. 4 XRD pattern of solidified Ta
organic solvent after heat-

treated at 1200 C
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Fig. 5 SEM image of TaC by heat-treated
solidified Ta organic solvent at 1200 C
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Fig. 6 SEM images of solidified Ta

organic solvent after heat-treated at 700 'C
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Fig. 7 SEM images of solidified Ta
organic solvent after heat treated

at 1500 C(a) and 2 000 C(b)
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Fig.8 SEM image of C/C composite after
heat treated with solidified T a

organic solvent at 2000 C
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