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Abstract (300 word limit)
Hydrogen is the ultimate source of energy for clean, sustainable development. Hydrogen has the highest energy density among fuels and is nearly three times the energy content of gasoline. However, as hydrogen is gas-phase at room temperature, gaseous hydrogen has low volumetric energy density. Though hydrogen in a liquid state has a higher volumetric density, cryogenic temperature below -252.8 °C is required to liquefy hydrogen. Currently available storage options typically store hydrogen in gas form, which requires high-pressure tanks (350-700 bar). While light-duty hydrogen fuel cell electric vehicles (FCEVs) are available on the market, they rely on compressed gas onboard storage using high volume, high pressure composite vessels. Fuel cell vehicles require sufficient hydrogen to travel and should be able to supply fuel quickly and easily. Therefore, the development of advanced storage methods for higher energy density is a key technology in advanced hydrogen and fuel cell technologies including stationary and transportation applications. The recently launched Hyundai's NEXO hydrogen fuel cell electric vehicle model can travel 600 km at a time. To improve the performance and space efficiency of FCEVs, innovative technology is needed for hydrogen storage. In addition to gas or liquid storage, hydrogen can be stored in solid materials through physical adsorption or chemical absorption. Of the numerous solid hydrogen storage materials studied, hydride-based materials are considered the most suitable on-board storage for FCEVs. However, there is a need to design an efficient and optimized system that can maximize material performance and improve hydrogen absorption and release characteristics. This presentation introduces the latest research trends on solid hydrogen storage technology and briefly introduces HMC’s research to develop advanced solid hydrogen storage system for fuel cell vehicles.
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