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Ti based AB2 - type metal hydrides are promising materials for 

hydrogen compression due to the high reversible capacity, and 

easily adjustable plateau pressure by metallic substitution and 

excellent cycle life. It has been shown that Ti–V–Mn based 

alloys, with C14 Laves and BCC phases, possess promising 

hydrogen absorption capacities with fast 

absorption/desorption kinetics at ambient temperatures. In 

particular, a Ti0.5V0.5Mn~2 alloy has shown good potential as 

a metal hydride to be used as part of a hydrogen compression 

system, with a reversible capacity of 1.9 wt.% at 260 K under 

H2 pressure up to 350 bar and a plateau pressure which can be 

influenced by V substitutions [1].  

In the current study a multicomponent C14 Ti – based AB2 

intermetallic (proprietary recipe of HySA systems) was used 

in a high pressure metal hydride container. Figure 1(a) presents 

the isotherms of hydrogen absorption at T=20˚C and hydrogen 

desorption at T=150˚C. The isotherms were calculated on the 

basis of fitting the experimental PCT data for this alloy taken 

in the range T= –20…+20˚C, P=0.1…200 bar, using the model 

of phase equilibria in hydrogen–metal systems which allows 

for the realistic extrapolation of the results outside pressure– 

temperature ranges where the experimental data were collected 

[2]. As it can be seen, this alloy allows for hydrogen 

compression from PL=100 bar (TL=20˚C) to PH=500 bar 

(TH=150˚C) with cycle productivity ∆C=115 NL/kg. 

Figure 1(b) illustrates hydrogen discharge performance 

(backpressure regulator setpoint of 500 bar) of a prototype 

composite metal hydride container for high-pressure hydrogen 

compression developed by HySA Systems and its industrial 

partner [3]. The container filled with 0.86 kg of the C14-AB2 

intermetallic mentioned above and charged with hydrogen at 

P(H2)=100 bar and T=10–15˚C was heated to T=150˚C with 

steam supplied to the inner heat exchanger of the container. It 

is seen that the increase of pressure (P) in the container begins 

after 2 minutes from starting steam supply, and after 6.5 

minutes it reaches backpressure setpoint accompanied by the 

start of hydrogen release at P=500 bar. The hydrogen flow rate 

measured at the exit of the backpressure regulator quickly 

increases to ~20 NL/min followed by the gradual decrease to 

zero during ~25 minutes from start of the heating. During the 

operation in high-pressure H2 discharge mode, the 

temperature of container wall (carbon fibre wrapping), 

T(wall), does not exceed 100˚C while the steam temperature 

at the input (T(in)) and output (T(out)) of the container’s heat 

exchanger is close to 150˚C. The amount of hydrogen 

desorbed at P=500 bar was of 86 NL, or 75% of the 

theoretical/equilibrium cycle productivity (see Figure 1(a)) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 1 (a) isotherms of hydrogen absorption at T=20˚C and 

hydrogen desorption at T=150˚C for C14-AB2 intermetallic 

(A=Ti+Zr, B= Cr+Fe+Mn+Ni), (b) hydrogen discharge 

performance  of a prototype composite metal hydride container 

for high-pressure hydrogen compression. 
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