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Non-sothermal Reduction Kinetics of Carbon Coated Iron Powder
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Abstract: Iron-carbon solid-solid reduction reaction has always been a challenge for researcher therefore
studying the solid-solid reaction kinetics has important practical significance. The mechanical grinding
method was used to coat the magnetite with carbon and the differential thermal analysis was conducted on
the ore powders with the milling time of 15 s 45 s 75 s and 105 s at a heating rate of 10 K/min.The min—
eral powder with the milling time of 105 s was selected to study the change rule of weight loss of coated
ore powder under the condition of heating rate of 5 K/min 10 K/min 15 K/min and 20 K/min.The FWO
method and the Coats-Redfern method were used to analyze the experimental data to get the related kinet—
ic parameters of carbon-coated slag. The experimental results show that the weight loss of carbon coated
slag is proportional to the temperature and grinding time within a certain range.The initial activation ener—
gy of solidification reaction of carbonaceous coated iron ore powder is 337 kJ/mol the reaction model is
three-dimensional diffusion model the reaction model function is.
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Table 2 Commonly used solid-solid reaction models
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Table 3 Bituminous coal coated iron ore reaction mechanism model function fitting results
X B—0 B=5 K/min B=10 K/min B=15 K/min B=20 K/min

(o) -1 -1 2 -1 2 -1 2 -1 2

E/(k)+mol™) E/(KJ* mol™") R E/(kJ * mol™") R E/(kJ * mol™") R E/(KJ * mol™) R
1 277.618 292.083 0.964 8 314.502 0.962 7 328.663 0.964 1 338.027 0.969 1
2 292.850 308.028 0.9715 331.518 0.968 7 346.540 0.970 9 356.285 0.975 2
3 311.337 327.374 0.977 7 352.196 0.974 5 368.253 0.977 4 378.421 0.980 8
4 298.947 314.409 0.977 7 338.337 0971 0 353.701 0.973 4 363.582 0.977 4
5 155.271 163.629 0.979 1 176.667 0.9753 185.025 0.979 2 190.262 0.982 1
6 190.548 200.535 0.973 7 216.189 0.969 8 226.498 0.975 4 232.492 0.974 9
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