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Hydrogen embrittlement (HE) or hydrogen-assisted cracking are the most commonly used terms to describe sub-critical
cracking due to hydrogen in materials. The role of traps is salient to a deeper understanding of the mechanism of HE. Thermal
desorption spectroscopy is a very sensitive and accurate technique for studying hydrogen's diffusion and trapping processes in
structural materials. The technique involves accurate measurement of the desorption rate of gas atoms, saluted or trapped in
the materials, while heating the sample at a known rate. This presentation reviews the TDS application in different structural
materials with an emphasis on a variety of titanium alloys, supermartensitic, duplex and stainless steels alloys.
A comprehensive knowledge of hydrogen-trapping interaction is necessary to decide whether or not a trap site influences safe
service conditions. Hydrogen absorption/desorption processes were also investigated by using a high energy synchrotron
radiation. This presentation assesses the hydrogen evolution and trapping parameters within the context of the various
microstructures of the studied alloys as well as the correlation between prior microstructure, hydrogen concentration,
potential trapping states and the alloy's response to hydrogen embrittlement.
The second part of the presentation will describe a new technology that we developed at BAM (Germany) that is based on
capillary arrays which can ensure the safe storage of hydrogen of up to 200 MPa. A series of tests on single and multiple
capillaries made of different glass materials has concluded that borosilicate capillaries have the highest burst pressure. The
presentation will further detail the theoretical analysis as well as the experiment results of hydrogen storage in glass
structures.
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