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Design and Operation of Micro Chemical Devices and Plants for Mass Production of
Functional Materials
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In this research, the design, integration and operation procedures of micro
devices were developed, and the effectiveness of the developed procedures has been verified by
applying them to the construction of pilot micro plants.

The reaction condition of Ritter reaction process was optimized and the reaction channels were
optimally designed by using CFD simulation. Then, a micro-device consisting of 49 parallel channels
was constructed, and 30 minutes of stable operation was achieved. Through this experimental study,
it was verified that the production of 204t/y is possible by carrying out the internal numbering-up
of 25 series of parallelized channels. In addition, by adopting the proposed design and operation
procedure, a micro slag reactor was constructed and was applied to the hydroxymethylfurfural
production process. The effectiveness of the proposed design and operation procedures was verified
by the successful operation of the process.
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