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What is blue hydrogen?
Therefore,blue hydrogen in this paper refers to the hydrogen produced from fossil fuels after capturing and
storing the associated carbon emissions,and it is not limited to natural gas as some literature proposes.

Should the hydrogen supply be blue?

Diversifying the hydrogen supply to include blue hydrogen,and possibly different colors of hydrogen with
zero or low CO 2 emissions,seems inevitableto ensure that the current energy transition is smooth and
economically viable.

What sourcing options are available for hydrogen?

Ensuring a low-carbon, clean hydrogen supply is essential. Current and future sourcing options include: fossil
fuel-based hydrogen production (grey hydrogen); fossil fuel-based hydrogen production combined with carbon
capture, utilisation and storage (CCUS,; blue hydrogen); and hydrogen from renewables (green hydrogen).

Can hydrogen be alow-carbon energy carrier?

One is applying carbon capture and storage to the fossil fuel-based hydrogen production processes. Natural
gas-based hydrogen production with carbon capture and storage is referred to as blue hydrogen. If substantial
amounts of CO 2 from natural gas reforming are captured and permanently stored, such hydrogen could be a
low-carbon energy carrier.

Can CCUS Technology Support Blue hydrogen production?

In addition, the expansion of CCUS technologies and the associated CO 2 transport infrastructure to support
blue hydrogen production will enable the industry to consider CCS options that are currently un-economical.
Thus, based on this review, we may conclude that: a.

What is the future of blue hydrogen market?

The future of blue hydrogen market is also dependent on the prices of fossil fuels,along with the global energy
system characteristics and carbon regulations ,. Traditionally,natural gas and liquid petroleum were the main
feedstock for hydrogen production.

Subsequently, hydrogen storage involves reducing the large volume of hydrogen gas to reach arelatively high
hydrogen density and hence a high storage capacity. To achieve ...

A promising solution to help balances the energy supply from renewable intermittent sources and demand is
hydrogen as an energy carrier for clean energy and must be accompanied by energy storage systems. The
benefits of using hydrogen are because of its non-toxicity, high specific energy and non-CO 2 emission after
combustion. However, the ...
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P2H2P systems have already been considered in several studies. Genovese et al. [4] presented a review study
on potential hydrogen applications in Europe, including the renewable energy storage option to enhance the
power grid stability and reliability. The energy storage application can vary depending on the renewable energy
potential and requirements of ...

oBlue hydrogen requires methane; production is energy-intensive oBlue hydrogen requires carbon capture and
storage (CCS) oCommercial CCS projects have never achieved the industry target

The hydrogen supply chain includes a large number of steps, resulting in additional energy losses, and while
much focus is put on hydrogen generation costs, its transport and storage should not be ...

It is important to note that the cost of each storage method can vary widely depending on severa factors,
including the specific storage system design, the volume of hydrogen being stored, and the local energy
market Table 4 show a comparison of hydrogen storage methods. Additionally, the cost of hydrogen storageis
expected to decrease over time ...

Solid-state storage would be suitable for storing large quantities of hydrogen, with features of good safety,
convenient transportation [26, 111], and greater efficiency than the compressed hydrogen or liquid hydrogen
storage systems have due to a high energy storage density, excellent stability, superior thermodynamic and
kinetic performance, and other factors ...

The storage of hydrogen aong the supply chain includes its storage at terminals, such as ports, at refuelling
stations and aso on the different vehicles that are used along the

Hydrogen has been acknowledged as a vital component in the shift toward an economy with fewer GHGs. The
essential components of the transition are the methods of Hydrogen Production, Transportation, Storage, and
Utilization (HPTSU), as shown in Fig. 1.Severa techniques employed to produce hydrogen to meet the
increasing need for ...

Pale Blue Dot Energy - Acorn Hydrogen: Project Summary Executive Summary Pale Blue Dot Energy Page 5
of 24 1.0 Executive Summary As a result of funding from both the UK Government Hydrogen Supply
Competition (Phase 1) and Pale Blue Dot Energy (PBDE), PBDE has undertaken a comprehensive feasibility
study to assess the potential for

In power generation, hydrogen is one of the leading options for storing renewable energy, and hydrogen and
ammonia can be used in gas turbines to increase power system flexibility. Ammoniacould also beused in ...

Hydrogen networks and storage . Hydrogen T& S infrastructure are key strategic assets within a fully
decarbonised economy, providing the link between hydrogen production and demand. In the second half of
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2022 we have moved to the next stage in delivering our Hydrogen Strategy and British Energy Security
Strategy commitments on hydrogen T& S.

Natural gas-based hydrogen production with carbon capture and storage is referred to as blue hydrogen. If
substantial amounts of CO 2 from natural gas reforming are captured and permanently stored, such hydrogen

The Global Energy Perspective 2023 models the outlook for demand and supply of energy commaodities across
a 1.5&#176;C pathway, aligned with the Paris Agreement, and four bottom-up energy transition scenarios.
These ...

The case for hydrogen storage in integrated energy systems is compelling as it allows for greater system
flexibility. ... It showcases the use of a hydrogen storage system to supply electricity to meet electricity
demand of the building site for when electricity import prices are high or when there is not enough renewable
energy generation ...

The steady rise in hydrogen blending and storage activities demonstrates efforts to integrate hydrogen into
energy systems, enhance storage capabilities, reduce carbon emissions, and ensure hydrogen supply reliability
and stability [50, 51]. Since 2021, port counts have increased, indicating a strategic focus on hydrogen
development, facilitating international ...

Hydrogen storage technology, either underground or surface storage, gives more effectiveness and is more
reliable to utilize; also, storage on a large scale has advantages in terms of energy demand and flexibility of
the energy system . The important consideration of storing hydrogen efficiently and safely is vital for many
applications, such asindustria ...

Low-emission hydrogen is one pillar of sustainable energy transitions. Importantly, hydrogen is an energy
carrier, not an energy source. There are two prominent ways to produce hydrogen in the future: (1) from
renewable electricity (green hydrogen) and (2) from natural gas, while capturing and storing the CO 2
emissions (blue hydrogen). Green hydrogen ...

o Ensuring a low-carbon, clean hydrogen supply is essential. Current and future sourcing options include:
fossil fuel-based hydrogen production (grey hydrogen); fossil fuel-based hydrogen ...

Non-energy use of natural gas is gaining importance. Gas used for 183 million tons annual ammonia
production represents 4% of total global gas supply. 1.5-degree pathways estimate an ammonia demand
growth of 3-4-fold until 2050 as new markets in hydrogen transport, shipping and power generation emerge.

Ammonia production from hydrogen ...

Hydrogen-based integrated energy system (HIES) is recognized as a high energy efficiency solution due to
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significant advancements in fuel cell, electrolyzer, and hydrogen storage (HS) systems . Water electrolysis
represents an eco-friendly way to produce hydrogen without emitting carbon dioxide . However, when
electricity for electrolysis comes ...

Hydrogen energy technology is pivota to China's strategy for achieving carbon neutrality by 2060. A detailed
report [1] outlined the development of China's hydrogen energy industry from 2021 to 2035, emphasising the
role of hydrogen in large-scale renewable energy applications. China plans to integrate hydrogen into
electrical and thermal energy systemsto ...

1 Introduction. CO 2-neutral hydrogen plays a key role in decarbonizing the energy system.Hydrogen is under
discussion to replace large quantities of fossil fuels in various sectors. Expectations are particularly high for
so-called "hard-to-abate” emissions, resulting from fossil fuels used as feedstock for basic chemicals or for
process heat at high temperature and ...

Despite the dominance expected for green hydrogen in the sustainable energy system of the future, blue
hydrogen remains a vital player in expediting the energy transition (Yuan et al., 2023). In addition, the
transition to sustainable energy systems requires a comprehensive assessment of hydrogen energy and the
hydrogen economy.

Over the coming decades, the best candidates expected to replace the depleting fossil fuels are renewable
energy sources, specifically biomass, wind, solar, geothermal, hydro, and ocean renewable energy [9],
[10].However, due to the variability and uncertainty of power supply from renewables (e.g., wind and solar),
hydrogen has emerged as a critical player that ...
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