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Inspection of hydrogen generation from water using rapid compression and
expansion machine
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Hydrogen generation using rapid compression and expansion of water

containing gas mixture was theoretically investigated. Experimental methods to implement the concept
were also discussed. High temperature such as 3000K, at which water is thermally decomposed to form
hydrogen, can be achieved by adiabatic compression of rare gas based mixture with a reasonable
compression ratio around 10, if the mixture is preheated to around 1000K. Chemical kinetic
simulations with a detailed reaction model of H2-02 system were conducted to estimate composition
change upon cooling from that of equilibrium at high temperature. It was found that a rapid cooling
within 0.1 ms to temperature at or below 800K is necessary to obtain residual hydrogen. This cooling
rate is too fast for mechanical expansion method to realize, consequently another non-mechanical
method, such as supersonic free expansion should be introduced.
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