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Abstract: The conversion rate of iron in the process of microwave carbothermal reduction of low-grade ilmenite
concentrate is affected by many factors,and the process parameters are difficult to be optimized.In view of the influences
of the proportion of coke, reduction temperature and holding time on the metallization rate of iron in the process of
microwave carbothermic reduction of low-grade ilmenite concentrate, a response surface optimization model and a one-
dimensional convolution neural network predictive model are respectively built by means of response surface method and
neural network,and used to analyze the reduction process and optimize the process parameters. Results show that the
metallization rate of iron increases with the increase of reduction temperature and holding time. With the increasing
proportion of coke, the metallization rate of iron increases first and decreases then.The optimum operating conditions
obtained from response surface method are as follows ; the reduction temperature is at 1,091°C ,the holding time is 76 min
and the proportion of coke is 10% ,under which the metallization rate of iron can reach 97. 672 5%.Within the ranges of
process parameters,using one dimensional convolutional neural network can effectively predict the results and provide
theoretical guidance for the subsequent production process.
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