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A detailed kinetic model for condensed phase reveals hypergolic mechanism of
propellants for space crafts.

Izato, Yu-ichiro
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N2H4/N204 ( )

The goal of this study is to establish a detailed reaction model for
liquid-phase reactions and to understand the chemical mechanism of the auto-ignition phenomenon of
N2H4/N204 propellants for spacecraft, which is a high-speed transient chemical reaction. We have
established the world"s first detailed liquid-phase chemical reaction mechanism of N2H4/N204 by
utilizing the quantum chemical calculation/continuous dielectric model method (QM/PCM method) and
achieved a theoretical analysis of the hypergolic reaction mechanism. The liquid-phase reaction of
N2H4/N204 evolves in a completely different reaction path from the previously known reaction
mechanism in the gas phase. The detailed reaction simulation succeeded in explaining the extremely
short ignition delay time observed experimentally.
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