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Carburization Rate into Solid Iron at CO-CO, Atmosphere

Xinghe Zuanc, Reijiro Takanasui, Tomohiro Axiyama and Jun-ichiro Yacr

Synopsis :

In order to construct a mathematical model of a moving bed type ironmaking process using iron scrap as the burden

materials, the carburization rate from CO-CO, gas mixture into solid iron was studied experimentally and theoretically.
The mass change of an iron sample during carburization was measured by a thermo-balance over a temperature
range of 973 to 1423K and CO concentration of 70 to 100%. In CO atmosphere, carburization rate increased significantly

with temperature over 973K, however it decreased over 1273K.

proceeded over 109 CO, concentration at 1273K.

In CO-CQ, atmosphere, carburization scarcely

The carburization rate equation was derived by considering CO dissociation and CO, formation as two elemental

processes.
experimental results.

Rate constants were obtained from experimental data.

The rate equation obtained agreed well with
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Table 1. Chemical composition of iron sample.

Composition C Si Mn Cu Ni Cr o N
mass% 0011 <0020 <0002 <0002 .0002 <0002 0430 <.0005
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Fig. 3. Carburization curves at different tempera-
tures in CO atmosphere.
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Fig. 4. Carburization curves at 1273K in different
gas atmospheres.
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Fig. 5. Mechanism of carburization.
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Fig. 6. Distributions of carbon concentration in
iron samples after 3.6ks carburization at
different temperatures.
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Fig. 7. Temperature dependence of diffusion coeffi-
cient of carbon in iron.
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Table 2. Comparison of diffusion coefficients of carbon in iron.

Do (m2/s) E (kJdJ/mol) Condition . Reference
6.2x10-7 80.4 623-1123K, Fe(a) Smithells et al.!D
2.0x10-3 103.0 773-1023K, Fe(a) Adda et al.!2
1.0x10-¢ 113.0 1173-1333K, Fe(y) Gruzin et al.'®
6.6x10-5 156.8 1123-1373K, Fe(y) Smith®
7.7x10-7 107.4 1073-1423K This work
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Fig. 8. Relation between reciprocal of carburiza-
tion rate and carbon activity at iron surface.
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Fig. 11. Comparison between calculated and mea-

Fig. 9. Temperature dependencies of the reaction
rate constants (k,, k,") and equilibrium con-
stant (K,). :
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Fig. 12. Temperature dependencies of rate con-

stant (k.), equilibrium constant (K,) and
carburization rate (Vc) as a function of
carbon activity (ac).
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