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ARMA Model Description of Hydrogen Generation from Water Molecules Dissociated by Activated

Aluminum Particles

Kohji MAEkAWA™, Kenji TAKAHARA™, Toshinori KAJIWARA®,
Kazuhiro OHYAMA* and Masao WATANABE™*

This paper describes hydrogen generating reaction from water molecules reacting with activated aluminum
particles using an ARMA model. Pure hydrogen is generated by resolution reaction of the water in micro-cracks
of activated aluminum particles. The reaction is one of mechanochemical reaction. The details of its characteris-
tics are not well clarified. Since it is an exothermic reaction, hydrogen production may be explosively promoted
by the heat of reaction when the temperature is not controlled. In order to understand the characteristics of the
reaction, an airtight hydrogen generator is designed. The hydrogen generator can be set from 0 0 to 80 O and
the pressure inside the generator can be kept about 10° Pa using a regulator. The hydrogen yield is calculated
based on measured pressures and temperatures in the experimental apparatus online. The experimental results
show that the minute-hydrogen-generation rate decreases, when the temperature is lowered, and that it increases,
when the temperature is set high. But the total hydrogen yield is almost same, if the same sample was used, re-
gardless of the temperature changes. Therefore, the temperature control seems to be one of the effective methods
in order to control hydrogen generation rate. The dynamic characteristics of hydrogen generation are assumed
to be described as a linear ARMA model using the reaction temperature and the hydrogen generation. The
parameters of the mathematical model are identified by an adaptive algorithm at every sampling time using the
measured data. The integral square error between the measured data and the output of the mathematical model
is obtained at 5.31. It is smaller than the integral square error is obtained with the same data by an ARIMA
model. Therefore, it is confirmed that the proposed method is to be useful to describe the characteristics of the
hydrogen generation using activated aluminum and water.

Key Words: hydrogen source, activated aluminum particles, mechanochemical reaction, adaptive identifica-
tion,ARMA model
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