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Abstract >> Hydrogen forms metal hydrides with some metals and alloys leading
to solid-state storage under moderate temperature and pressure that gives them
the safety advantage over the gas and liquid storage methods. However, it has
disadvantages of slow hydrogen adsorption-desorption time and low thermal
conductivity. To improve characteristics of metal hydrides, it is important that ac-
tivation and thermal conductivity of metal hydrides are improved. In this study,
we have been investigated hydrogen storage properties of Hydralloy C among
Ti-Mn alloys. Also, the characteristics of activation and thermal conductivity of
Hydralloy C were enhanced to improve kinetics of hydrogen adsorption-desorption.
As physical activation method, PHEM (planetary high energy mill) was performed
in Ar or H2 atmosphere. Hydralloy C was also activated by TiCls catalyst. To improve
thermal conductivity, various types of ENG (expanded natural graphite) were
used. The prepared samples were compacted at pressure of 500 bar. As a result,
the activation properties of H, PHEM treated Hydralloy C was better than the oth-
er activation methods. Also, the amounts of hydrogen storage showed up to 1.6
wt%. When flake type ENG was added to Hydralloy C, thermal conductivity and
hydrogen storage properties were improved.
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Fig. 1. van’'t Hoff plot of Hydralloy C
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Fig. 2. The amounts of hydrogen storage for pristine Hydralloy C
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Fig. 3. The amounts of hydrogen storage for pellet of PHEM
treated Hydalloy C in Ar atmosphere
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Fig. 4. The amounts of hydrogen storage for pellet of Hydralloy C
with TiCls
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Fig. 5. The amount of hydrogen storage for pellet of PHEM
treated Hydralloy C in Hz atmosphere
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Fig. 6. SEM photograph for ENG (expended natural graphite); (a) flake type ENG, (b) worm type ENG
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Table 1. Density variation of compacted pellets

Sample Density (g/mL)

Pressure worm ENG | flake ENG | Hydralloy C
Tapping 2.51 3.26 335
100 bar 4.00 4.03 3.84
200 bar 428 426 422
300 bar 4.58 4.52 437
400 bar 4.55 4.66 4.40
500 bar 476 4.69 4.68

Table 2. Thermal conductivity of pellets

Temp. | Conductivity Laser Pulse width
) (W/mK) Voltage i)

Sample ( W)

Ar PHEM 50 1.179 500.0 0.60
H, PHEM 50 1.604 500.0 0.60
flake ENG 50 1.794 500.0 0.60
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Fig. 7. The amounts of hydrogen storage for pellets of each
samples at 1st cycle
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