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Increasing the volumetric
hydrogen storage density
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Solid Storage of Hydrogen
Feststoffspeicherung von Wasserstoff
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extremely low volume

because of chemical bonding

high safety

endothermal hydrogen release

flexible vessel geometry

low pressures
moderate temperatures
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T = costant

Amount of H, that can
be stored reversibly
with a small pressure
variation

Hydrogen Pressure
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Hydrogen Concentration C, [H/M |

Ol-phase = solid solution of hydrogen in the metal matrix

B-phase = metal hydride phase

Ref: Martin Dornheim; Thermodynamics of Metal Hydrides: Tailoring Reaction Enthalpies of Hydrogen Storage Materials
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Tuning thermodynamics and kinetics by combination

of different high capacity hydrides:

H
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hydrogen stable compound hydride | hydride I
H, + MgB, + LiH MgH, + LiBH,
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Reaktive Leichtmetall-Hydridkomposite:

Hydrogen Storage Materials:
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Hydrogen Compressors:

»lonic liquid piston compressor
»Electrochemical hydrogen compressor
»Hydride compressor

»Piston-metal diaphragm compressor

»Guided rotor compressor

»Linear compressor
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Fig. 17 — Medium-to-large scale MH compressors: A — Institute for Mechanical Engineering Problems of the National
Academy of Sciences of Ukraine (1998, 3—150 bar/10 m>/h) [141]; B — Institute of Problems of Chemical Physics/Russian
Academy of Science, Special Design Engineering Bureau in Electrochemistry, Russia (2012, 2—160 bar/15 m3/h) [58]; C —

South African Institute for Advanced Materials Chemistry/University of the Western Cape (2012, 10—200 bar/1 m>/h) [94]; D —
HYSTORSYS AS, Norway (2013, 10—200 bar/10 m>/h) [188]. a1
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Operating Conditions: HyRig 2000 e et i

«2000 bar, 500 °C (maximum) with pressure gauges to measure:
e up to 500 bar
e up to 1000 bar
e up to 2000 bar
«Sample holder:
« 5Kkg

e user friendly
« fits into the large antechamber
« Unlimited samples but limited users: operational and safety

considerations
34
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