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Effect of Reaction Heat per Unit Mass on Preparation of
Ferrotitanium by Thermite Method
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Abstract; Effect of reaction heat per unit mass on the ferrotitanium prepared by thermite method
was studied. The samples were analyzed by scanning electron microscope, energy spectrum
analyzer, oxygen/nitrogen/hydrogen analyzer and inductively coupled plasma emission
spectrometer. The results indicate that the burn rate of the ingredients gradually increases with the
increasing reaction heat per unit mass, while it decreases with the increasing Ti content of the
objective ferrotitanium. Meanwhile, when the reaction heat per unit mass increases, the Al and O
contents of the alloy decrease. A higher reaction heat per unit mass is beneficial to the removal of
Al, O, inclusion because of a better slag-metal separation. Nevertheless, under the same reaction
heat, the effect of slag-metal separation goes worse and Al and O contents increase with the
increasing Ti content of the objective ferrotitanium. Reaction heat per unit mass has a greater
effect on the burn rate, slag-metal separation and the recovery of objective ferrotitanium with high
Ti content.
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Table 1 Chemical composition of raw materials ( mass fraction) %
JEUk TiO, TFe Al, O, Sio, CaO
Bk i 88. 42 1. 66 2.24 1.49 0.17
N 44.00 33.69 1.24 3.25 0.23
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Table 2 List of ingredients( mass ratio)

HAREk kA 4 G5 g/(J-g™") BAH": Fe,0,/ H 4k : KC1O;: Al: CaO
1# 2300 1:0. 187 (Fe, 0, ):0. 083:0. 353:0. 073
24 2400 1:0. 187 (Fe,0;):0. 099: 0. 360: 0. 074
) 3# 2500 1:0. 187 (Fe,0,):0. 116:0. 368:0. 076
FeTi35 4# 2600 1:0. 187( Fe,0, ) :0. 0134: 0. 376:0. 077
5# 2700 1:0. 187(Fe,0,):0. 0152: 0. 384:0. 079
6# 2 800 1:0. 187(Fe,0,):0. 0171: 0. 392: 0. 081
7# 2300 1:0. 057 (= 4kiE ) 0. 125:0. 333:0. 068
8# 2 400 1:0. 057 (5 £k ) 0. 140: 0. 340: 0. 070
) ot 2 500 1:0. 057 (B Eki ) 0. 156:0. 347:0. 071
FeTid5 10# 2 600 1:0. 057 ( E%ki# ) :0. 173:0. 354:0. 073
11# 2700 1:0. 057 (Er4ki )< 0. 189:0. 361:0. 074
124 2 800 1:0. 057 ( B 8ki#E) : 0. 207:0. 369: 0. 076
13# 2700 1:1. 699 (= £k ) 0. 475: 1. 129:0. 234
144 2 800 1:1. 699 (F=iki#E ) 1 0. 523: 1. 150: 0. 234
] 15# 2900 1:1. 699 (=4ki ) 0. 571: 1. 171:0. 234
FeTi75 16# 3000 1:1. 699 ( kI ):0. 622: 1. 193:0. 234
174 3100 1:1. 699 (F=igkifE ) : 0. 674: 1. 216: 0. 234
184# 3200 1:1. 699 ( =gkt ) 0. 728: 1. 240:0. 234
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Fig. 1 Effects of g on the burn rate of experiments
of different objective ferrotitaniums
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Fig. 2 SEM photos and EDS analysis of alloys of different objective ferrotitaniums with different g
(a) ~ (c¢)—FeTi35 2400,2600,2800J-g~"; (d) ~ (f)—FeTi45 2400, 2 600,2800 J-g~";
(g) ~ (i)—FeTi752800,3000,3 100 J-g™"; (j)—mi 15 (k)—m2; (1)—& 3.
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Fig. 3 Effects of g on the element contents of different objective ferrotitaniums
(a)—FeTi35; (b)—FeTid5; (c)—FeTi75.
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