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Interest in hydrogen energy can be traced back to the 1800 century, but it got a keen interest in 1970 due to the
severe oil crises [4], [5], [6]. Interestingly, the development of hydrogen energy technologies started in 1980,
because of its abundant use in balloon flights and rockets [7]. The hydrogen economy is an infra-structure
employed to ...

This review paper provides acritical examination of underground hydrogen storage (UHS) as a viable solution
for large-scale energy storage, surpassing 10 GWh capacities, and contrasts it with aboveground methods. It
exploes into the challenges posed by hydrogen injection, such as the potential for hydrogen loss and
alterations in the petrophysical and ...

Energy is essential in our daily lives to increase human development, which leads to economic growth and
productivity. In recent national development plans and policies, numerous nations have prioritized sustainable
energy storage. To promote sustainable energy use, energy storage systems are being deployed to store excess
energy generated from ...

Solid-state hydrogen storage is a significant branch in the field of hydrogen storage [[28], [29],
[30]].Solid-state hydrogen storage materials demonstrate excellent hydrogen storage capacity, high energy
conversion efficiency, outstanding safety, and good reversibility, presenting a promising prospect and a bright
future for the commercial operation of hydrogen energy [[31], ...

According to the European Hydrogen Strategy, hydrogen will solve many of the problems with energy storage
for balancing variable renewable energy sources (RES) supply and demand. At the same time, we can see
increasing popularity of the so-called energy communities (e.g., cooperatives) which (i) enable groups of
entities to invest in, manage, and benefit from ...

As hydrogen plays an important role in various applications to store and transfer energy, in this section, four
typical applications of integrating hydrogen into power systems are ...

To store the extra generated hydrogen, the development of large-scale hydrogen storage facilities has been
proposed as a pivotal method for achieving scalable and extensive energy storage solutions ((Parra et al.,
2019).Two overarching hydrogen storage strategies have been explored: surface hydrogen storage and
underground hydrogen storage ...

The journa of Hydrogen, Fuel Cell & Energy Storage (HFE) is a peer-reviewed open-access international

guarterly journal in English devoted to the fields of hydrogen, fuel cell, and energy storage, published by the
Iranian Research Organization for Science and Technology (IROST) is scientifically sponsored by the Iranian
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Hydrogen & Fuel Cell Association () and the ...

Hydrogen has the highest energy content per unit mass (120 MJkg H 2), but its volumetric energy density is
quite low owing to its extremely low density at ordinary temperature and pressure conditions.At standard
atmospheric pressure and 25 &#176;C, under ideal gas conditions, the density of hydrogen is only 0.0824
kg/m 3 where the air density under the same conditions ...

The combustion of 1 m 3 (one cubic meter) of hydrogen produces 12.7 MJ (Megajoules) of energy, whichisa
very high energy potential, although it is lower than that of methane (40 MJ). Since the energy needed for the
production of one unit of hydrogen is higher than the energy produced by the hydrogen, the hydrogen is not
considered as a source of ...

Experience to date with hydrogen storage in geological media is limited to four salt-cavern projects at
Teesside (UK) and the US Gulf Coast, and to three aquifer storage projects for town gas (50% hydrogen)
storage in the 1960s and 1970s (Panfilov 2016).However, there is extensive experience in the storage of other
energy and waste fluids (e.g. oil, natural gas, CO ...

This systematic literature review highlights the critical role of hydrogen storage systems in facilitating the
broader adoption of hydrogen as a clean energy source. Thereview ...

This review aims to summarize the recent advancements and prevailing challenges within the realm of
hydrogen storage and transportation, thereby providing guidance and impetus for future research and practical
applications in this domain. Through a systematic selection and analysis of the latest literature, this study
highlights the strengths, limitations, ...

Considering the mismatch between the renewable source availability and energy demand, energy storage is
increasingly vital for achieving a net-zero future. The daily/seasonal disparities produce a surplus of energy at
specific moments. The question is how can this "excess' energy be stored? One promising solution is
hydrogen. Conventional hydrogen ...

Energy Storage Systems (ESSs) that decouple the energy generation from its final use are urgently needed to
boost the deployment of RESs [5], improve the management of the energy generation systems, and face
further challenges in the balance of the electric grid [6].According to the technical characteristics (e.g., energy
capacity, charging/discharging ...

This comprehensive assessment offers a current overview of the state-of-the-art in hydrogen storage
technologies, outlining both the significant progress made and the pivotd ...

A review of literature on underground hydrogen storage demonstrates that it is till in early stages of
development requiring extensive research on the geological, technical, and economic challenges associated to
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hydrogen"s characteristics. ... These properties essentially make it practically impossible to liquify hydrogen
for large scale ...

However, it iscrucia to develop highly efficient hydrogen storage systems for the widespread use of hydrogen
as aviable fuel [21], [22], [23], [24].The role of hydrogen in global energy systemsis being studied, and it is
considered a significant investment in energy transitions [25], [26].Researchers are currently investigating
methods to regenerate sodium borohydride ...

This paper highlights the emergence of green hydrogen as an eco-friendly and renewable energy carrier,
offering a promising opportunity for an energy transition toward a more responsible future. Green hydrogen is
generated using electricity sourced from renewable sources, minimizing CO2 emissions during its production
process. Its advantages include ...

The energy variations due to the renewables are currently compensated by the pilotable energies (fossil fuels
and nuclear). However, with their planned decrease in the energy mix, it will be progressively more and more
difficult to adjust the production/consumption ratio and, in a hypothetical 100% renewables scenario, such a
compensation mechanism would be ...

Hydrogen has the potential to be attractive future energy to replace fossil fuels because of its availability and
abundance in the universe. It is predicted that by 2050 and beyond, hydrogen could replace natural gas and
other sources of energy [9] due to its continued increase in market value (Fig. 1).As a matter of fact, the entire
universe is made up of more than 90% of ...

Section 1 provides existing literature on renewable hydrogen, ... date of publication from 2005 to 2024 and the
language in English. The selection of these document types is based on their research output with high impact.
... Hydrogen energy storage and transportation challenges. a review of recent advances. Hydrog Energy
(2024), pp. 255-287.

The role of hydrogen as a clean energy source is a promising but also a contentious issue. The global energy
production is currently characterized by an unprecedented shift to renewable energy sources (RES) and their
technologies. However, the local and environmental benefits of such RES-based technologies show a wide
variety of technological ...

&lt;p&gt;The energy transition is the pathway to transform the global economy away from its current
dependence on fossil fuels towards net zero carbon emissions. This requires the rapid and large-scale
deployment of renewable energy. However, most renewables, such as wind and solar, are intermittent and
hence generation and demand do not necessarily match. One ...

As concerns about environmental pollution grow, hydrogen is gaining attention as a promising solution for
sustainable energy. Researchers are exploring hydrogen's potential across various fields including production,
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transportation, and storage, al thanks to its clean and eco-friendly characteristics, emitting only water during
use. One standout option for hydrogen ...

Furthermore, the energy storage mechanism of these two technologies heavily relies on the area’s topography
[10] pared to aternative energy storage technologies, LAES offers numerous notable benefits, including
freedom from geographical and environmental constraints, a high energy storage density, and a quick response
time [11].To be more precise, during off ...

Large-scale underground storage of hydrogen gas is expected to play akey role in the energy transition and in
near future renewable energy systems. Despite this potentidl, ...

1.4 Hydrogen storage in a liquid-organic hydrogen carrier. In addition to the physical-based hydrogen storage
technologies introduced in previous sections, there has been an increasing interest in recent years in storing
hydrogen by chemically or physically combining it with appropriate liquid or solid materials (material-based
hydrogen storage).

This study explores the integration and optimization of battery energy storage systems (BESSs) and hydrogen
energy storage systems (HESSs) within an energy management system (EMS), using Kangwon National
University"s Samcheok campus as a case study. This research focuses on designing BESSs and HESSs with
specific technical specifications, such ...

However, its energy-to-volume ratio, exemplified by liquid hydrogen"s 8.5 MJ.L -1 versus gasoline's 32.6
MJ.L -1, presents a challenge, requiring a larger volume for equivalent energy. Ongoing research in hydrogen
storage aims to enhance energy density, addressing this challenge and minimizing system volume limitations
(Ball & Wietschel ...

Global energy consumption is expected to reach 911 BTU by the end of 2050 as a result of rapid urbanization
and industrialization. Hydrogen is increasingly recognized as a clean and reliable energy vector for
decarbonization and defossilization across various sectors. Projections indicate a significant rise in global
demand for hydrogen, underscoring the need for ...

Both non-renewable energy sources like coal, natural gas, and nuclear power as well as renewable energy
sources like hydro, wind, wave, solar, biomass, and geothermal energy can be used to produce hydrogen. The
incredible energy storage capacity of hydrogen has been demonstrated by calculations, which reveal that 1
kilogram of hydrogen contains...

Tsay et al. [49] conducted a bibliometric study on hydrogen literature. The author presents a survey of the

features of hydrogen energy literature, the growth model for the literature, Bradford"s law, and bibliography
tracking from 1965 to 2005.
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