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Thermodynamics and Kinetics of preparation of
high titanium ferroalloy by thermite reaction

NIU Li-ping, ZHANG Ting-an, ZHANG Han-bo, DOU Zhi-he

(School of Metallurgical Science and Engineering, Northeastern University, Shenyang 110004)

Abstract: The thermodynamic of the system of rutile, ilmenite and aluminum powder was calculated. The results show

that Al, Ca, Mg, Ba, Li and Na can be used as reducing agent. The Gibbs free energy changes have very high negative

value, so all of the metals can be used as composite reducing agent. The dynamic analysis by DSC shows that the reaction

of reducing TiOa, Fe;O3 by Al occurs at 1 000 , and the initial reaction temperature delays to 1 236 ~ when adding

CaO.
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Table 1 Relational thermodynamic data
AcHSg sic! AHy/ al b/ o/ Temperature
Materials IR Tmp/K P
(kJ-mol ™) (kJ-mol ™) (J'mol K™ (10°J-mol 'K ?) (1073J-mol -K) range/K
10.71 31.376 -16.393 —3.607 298-933
Al 0 290.78 933 31.748 933-2 767
20.799 2767-3 200
103.851 26.267 —29.091 298—-800
AlLO3 —-1675.27 118.41 2327 120.516 9.912 —48.367 8002 327
144.863 2327-3 500
FeO 601,24 77.40 3098 48.982 3.142 —11.439 298-3 098
60.668 30983 533
4.14 22.158 10.284 298—1 155
Ti 0 18.62 1155 19.828 7.924 1155-1933
35.564 1933-3 000
Ti0, 55.04 66.94 2143 62.856 11.360 —9.958 298-2 143
87.864 2 143-3 000
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