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In recent years, iron and steel making field has problems of global warming gas discharge and 
expansion of poor raw material usage. To solve these problems, microwave-ironmaking 
method attracts attention. In microwave heating, powder ore and powder carbon generate heat 
by themselves from inside of it, which can keep low temperature in the process and save 
energy. Now, microwave-ironmaking has been a success in laboratory-scale experiments, and 
the research proceeds to the next stage of larger scale experiments. In this investigation, to 
establish a continuous microwave-ironmaking method, rotary kiln is used as microwave 
applicator. In each chapter, suitable construction of inner refractory and effect of raw material 
supply speed and kiln shell rotating speed were researched. The results of this study are 
follows. The volume capacity and maximum out-put power of microwave of the rotary kiln 
were decided, it was based on the former study and the scale-up of the rotary kiln succeed. 
Uniformity in the temperature of raw material was achieved by the kiln shell rotation. As for 
the refractory construction, decreasing the heat transfer of radiation is effective to make pig 
iron. There is a need of sufficient space between raw materials with micro wave reflective 
materials for microwave absorption of raw materials. For energy efficiency, reducing the used 
amount of refractory and the use of the material with low microwave absorption are effective. 
Prevention of refractory degradation, reducing the sulfur concentration of pig iron and a 
secure progress of the reduction reaction were achieved by kiln shell rotation. The 
experiments with continuous supply of raw material succeed and degradation of refractory 
was reduced by increasing the raw material supply speed. From these results, the suitable 
construction of reaction container was decided and the method of scale-up of the 
microwave-heating rotary kiln was proposed. 


