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Application and Safety Enhancements of Microreactor
Technology in Aromatic Amine Diazotization Synthesis
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Abstract

The diazotization reaction of aromatic amines serves as a critical unit process in the synthesis of dyes, pharmaceuticals, pesticides,
and fine chemicals. However, this reaction exhibits rapid exothermic release and significant temperature rise, coupled with poor
stability of diazide salts. Traditional batch reactor production often suffers from localized overheating and product decomposition,
leading to batch variability and safety risks. Microreactor technology leverages advantages such as micro-scale channels, efficient
mixing, rapid heat transfer, and low liquid hold-up to achieve instantancous uniform reactant contact and timely heat removal,
significantly suppressing side reactions and providing a safer, more controllable engineering approach for aromatic amine
diazotization. This paper analyzes the fundamental applications, process advantages, risk control strategies, and safety improvement
measures of microreactors in aromatic amine diazotization synthesis, while also discussing key engineering considerations—
including material selection for equipment and channel structure optimization—to enhance the intrinsic safety of such reactions.
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