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Measurement of Pressure-Composition Isotherm for Hydrogen

Storage Materials Using Mass Flow Controllers

Takashi SAITO and Takeshi MURANAKA

Abstract

Pressure-composition isotherms in hydrogen storage alloy are generally measured by changing step by step the
hydrogen pressure operating to the sample materials to obtain equilibrium pressure-composition relation in each

pressure.

Since this process requires long time and is tedious in manual operation, we have used mass flow

controllers to inject or release hydrogen gas in a constant flow rate and have got such a characteristic curve

automatically.

In this report we show the hydrogen storage characteristics for a composite sample of LaNis alloy and carbon

material in addition to pure LaNi; alloy by using the designed and constructed apparatus.

We confirmed that

hydrogen storage characteristics in LaNis alloy in the composite sample are not influenced by the mixed carbon

material.
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Fig.1: A schematic illustration to describe the feasibility
to measure PCT curve by using a mass flow con-
troller.

P, (#) : hydrogen pressure in an empty vessel

P, (t) : hydrogen pressure in the vessel including
hydrogen storage alloy

P (¢) : the difference between P, (#) and P, (¢)
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Fig.2: Measuring system of PCT curves for hydrogen
storage sample using mass flow controllers.

Fig. 3: Improved sample vessel.
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Fig. 4 : Mixing sample of LaNi;, Carbon, and PTFE.
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Fig.5: The procedure to measure PCT curve.
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Fig.6: PCT curve for hydrogen absorption and desorp-
tion in LaNis;-H system.
—: hydrogen absorption curve
—: hydrogen desorption curve
Sample weight: 7 g
Vessel temperature : 15°C
Flow rate of hydrogen gass: 15 ml/min
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Fig.7: PCT curves for hydrogen absorption in LaNi;-H
system after exposing the sample to the atmo-
sphere for one hour. The parameters showed in
the figure mean the number of repetitions. The
number () means PCT curve before oxidation and
the number 1 means the first run after oxidation
etc.

Sample weight: 35¢g
Vessel temperature : 15°C
Flow rate of hydrogen gass: 15 ml/min
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Fig.8: PCT curves for hydrogen absorption and desorp-
tion in LaNis « Carbon-H system.

: hydrogen absorption curve

—— hydrogen desorption curve

Sample weight : 5.82 g LaNi; weight: 3.5¢g

Vessel temperature : 15°C

Flow rate of hydrogen gass: 15 ml/min
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Fig.9: PCT curve for hydrogen absorption in LaNi; ¢
Carbon-H system after exporsing the sample to
the atmosphere for one hour. The parameters
showed in the figure mean the number of repeti-
tions. The number 0 means PCT curve before
oxidation and the number 1 means the first run
after oxidation etc.
Sample weight: 5.82 g
Vessel temperature : 15°C
Flow rate of hydrogen gass: 15 ml/min

LaNi; weight: 3.5¢
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