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Overview

The newly developed magnesium-nickel-tin (Mg-20Ni-Sn) alloy securely locks
hydrogen within the metal structure, eliminating the risk of explosion while
significantly reducing manufacturing costs and energy consumption.
Conventional hydrogen storage methods have relied on either high-pressure
gas. 

The newly developed magnesium-nickel-tin (Mg-20Ni-Sn) alloy securely locks
hydrogen within the metal structure, eliminating the risk of explosion while
significantly reducing manufacturing costs and energy consumption.
Conventional hydrogen storage methods have relied on either high-pressure
gas. 

A research team at the Korea Institute of Materials Science (KIMS) has
developed the world's first solid-state hydrogen storage material capable of
storing and transporting hydrogen safely without the need for high-pressure
tanks or cryogenic systems. The team says the newly developed. 

Researchers in South Korea have developed a solid-state hydrogen storage
material capable of storing and transporting hydrogen safely without the need
for high-pressure tanks or cryogenic systems. Claimed to be a world’s first, the
development of the hydrogen storing material was led by Dr. 

A research team led by Dr. Young-Min Kim and Dr. Byeong-Chan Suh from the
Lightweight Materials Research Division at the Korea Institute of Materials
Science (KIMS) has developed the world's first solid-state hydrogen storage
material capable of storing and transporting hydrogen safely without the. 

In this paper, several current solid-state hydrogen storage methods are
reviewed, including hydrate hydrogen storage, alloy hydrogen storage and
MOF hydrogen storage. At the hydrogen storage density level, the hydrogen
storage capacity of 1K-MOF-5 can reach 4.23 wt% at 77 K and 10 MPa, and
remains. 

KIMS developed solid-state hydrogen storage technology with enhanced
safety and cost efficiency image: Comparison between conventional
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manufacturing technology and the newly developed manufacturing process. A
research team led by Dr. Young-Min Kim and Dr. Byeong-Chan Suh from
Lightweight Materials. 

Summary: From fueling heavy industry to powering transport, hydrogen’s role
is expanding—but storing it is no simple task. Its small, reactive nature poses
serious challenges, from leakage risks to explosion hazards. This makes safety
studies not just important, but essential. Each storage. Why is hydrogen
storage a problem?

Despite several benefits, hydrogen storage has consistently posed a challenge
to its adoption due to issues of leakage, material degradation and safety
concerns. This review focuses on hydrogen storage technologies, with an
emphasis on material-based storage and its industrial implications. 

What is solid-state hydrogen storage technology?

Solid-state hydrogen storage technology includes metal hydride hydrogen
storage, carbonaceous materials that store hydrogen and metal–organic
framework materials that store hydrogen . Metal hydride hydrogen storage is
a method of storing hydrogen by reacting metals or alloys with hydrogen to
produce metal hydrides. 

Is hydrogen storage a bottleneck in the development of hydrogen energy?

At present, hydrogen storage technology lags behind hydrogen production
and use, which is the bottleneck restricting the development of hydrogen
energy. In this paper, several current solid-state hydrogen storage methods
are reviewed, including hydrate hydrogen storage, alloy hydrogen storage and
MOF hydrogen storage. 

What is the difference between metal hydrogen storage and hydrogen
desorption?

It is worth noting that the hydrogen storage process of alloy hydrogen storage
materials is carried out at 0.1–1 MPa, 302 K and 333 K, while the hydrogen
desorption process requires a significant increase in the temperature of
hydrogen storage materials, which brings potential safety risks to the metal
hydrogen storage process. 

How is hydrogen stored in a gaseous state?

Another gaseous state storage technique is known as cryo-compression, which
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combines high compression with cryogenic temperature to store hydrogen.
Here, hydrogen is stored at pressures up to 250–300 bar at cryogenic
temperature (Zhang et al., 2016, Ahluwalia et al., 2010, Aceves et al., 2010). 

What are the different types of solid-state hydrogen storage materials?

Nowadays under investigation are metal–organic frameworks (MOFs), metal-
doped metal organic frameworks, covalent organic frameworks (COFs),
clathrates, nanostructured carbon materials, metal-doped carbon nanotubes,
and complex chemical hydrides as solid-state hydrogen storage materials .
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Can solid-state hydrogen storage explode 

  

Toward a zero-explosion
hydrogen era! , EurekAlert!

This method involves chemically bonding
hydrogen with metal, then releasing it when
needed, enabling long-term storage and
transportation without the risk of explosion.

  

China Launches First Modular
Magnesium-Based Solid-State
Hydrogen  

China takes a bold step in hydrogen innovation
with iHydrogen Technology's new magnesium-
based solid-state storage system--safer, scalable,
and tailor-fit for clean ...

  

China Develops Powerful Non-
Nuclear Hydrogen Explosive
With ...

Developed by the China State Shipbuilding
Corporation's 705 Institute--known for naval
weapons--the device uses a magnesium-based
solid-state hydrogen storage material.

  

Toward a Zero-Explosion
Hydrogen Era! , Newswise

This method involves chemically bonding
hydrogen with metal, then releasing it when
needed, enabling long-term storage and
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transportation without the risk of explosion.

  

Safety of Hydrogen Storage
Technologies 

While hydrogen is regularly discussed as a
possible option for storing regenerative energies,
its low minimum ignition energy and broad range
of explosive concentrations pose safety
challenges regarding ...

  

Metal hydride hydrogen
storage risk assessment: A
review

This review study discusses and then
summarizes the current status of hydrogen
storage technologies with the main focus on
challenges in applications of metal hydrides. This
review ...

  

AI-driven development of high-
performance solid-state
hydrogen storage  

Energy drives the development of human
civilization, and hydrogen energy is an inevitable
choice under the goal of "global energy
transition". As hydrogen technology ...
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About 

Magnesium boride stores hydrogen in a solid
form, enabling lightweight, volumetrically
efficient energy systems ideal for mobile &
mission-critical platforms. Safe, Thermally Stable
Storage ...

  

Solid-state hydrogen storage
materials , Discover Nano 

The review paper analyzes the recent
advancements achieved in materials used for
storing hydrogen in solid-state, focusing
particularly on the improvements made in ...

  

China tests non-nuclear
hydrogen bomb, science ...

Other uses of the solid hydrogen storage
technology are being explored, including in
submarine fuel cells and long-endurance drone
power systems, according to openly available
information.

  

Advancements in hydrogen
storage technologies: A ...

In this review, we first briefly discuss the
advancement of hydrogen energy development.
Then, we provide a comprehensive overview of
various hydrogen storage ...
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China detonates hydrogen
bomb, creates ...

The explosive device was developed by China
State Shipbuilding Corporation's (CSSC) 705
Research Institute, known for its work in
underwater weapon systems, using a magnesium-
based solid-state ...

  

Breakthrough in solid-state
hydrogen storage using ...

Hydrogen storage remains a key challenge for
advancing the hydrogen economy. While current
technologies, such as high-pressure gas and
cryogenic liquid storage, have served various
applications, they ...

  

China tests non-nuclear
hydrogen bomb, science paper
shows

Other uses of the solid hydrogen storage
technology are being explored, including in
submarine fuel cells and long-endurance drone
power systems, according to ...

  

Various Hydrogen Storage
Methods & Associated Safety
Risks

Hydrogen storing it is no simple task. Its small,
reactive nature poses serious challenges, from
leakage risks to explosion hazards. This makes
safety studies very essential for every facilities.
...
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What are the solid-state
hydrogen energy storage
power stations?

Solid-state hydrogen energy storage power
stations serve as advanced systems that utilize
solid-state materials for hydrogen storage and
conversion. 1. They offer significant ...

  

How many days can solid-state
hydrogen be stored? ,
NenPower

Solid-state hydrogen can be stored for 1 to 3
years under optimal conditions, 2 with specific
materials designed for durability, 3 depending on
temperature and pressure ...

  

Review of Solid State
Hydrogen Storage Methods ...

Overview of advances in the technology of solid
state hydrogen storage methods applying
different kinds of novel materials is provided.
Metallic and intermetallic hydrides, complex
chemical hydride 

  

Various Hydrogen Storage
Methods & Associated Safety
Risks

But there's a catch. Hydrogen is the lightest
element in the universe, which makes storing it a
bit of a science challenge. We can't just put
hydrogen in a regular tank and expect it to stay
put. It ...
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Metal hydride hydrogen
storage risk assessment: A
review

PDF , On Jun 6, 2025, Haji Bahader Khan and
others published Metal hydride hydrogen storage
risk assessment: A review , Find, read and cite all
the research you need on ResearchGate

  

The State of the Art in
Hydrogen Storage

There are many different hydrogen storage
options being investigated, trialed, and used
within the energy industry. On-land storage of
hydrogen uses compressed pressure vessels for
gas, cryogenic storage ...

  

Research Progress and
Application Prospects of ...

Solid-state hydrogen storage technology has
emerged as a disruptive solution to the "last
mile" challenge in large-scale hydrogen energy
applications, garnering significant global
research attention. This paper ...

  

Research progress and
development trends of
hydrogen explosion  

In terms of research on hydrogen suppression,
summarizes the research progress of hydrogen
explosion suppression materials in recent years
from five aspects: inert ...
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Team Led by Professor Huang
Song-Jeng achieves
Breakthrough in Solid  

Overall, the cost of solid-state hydrogen storage
using magnesium-based materials is several
times lower than high-pressure gaseous or
liquefied hydrogen storage. This cost advantage
...

  

Hydrogen Explosions , H2tools
, Hydrogen Tools

Beyond overpressure associated with the stored
gas, flammable gases like hydrogen can burn or
combust. If a cloud of gas released into the air is
ignited, the rapid combustion of hydrogen can
create an overpressure or ...

  

Review of solid-state hydrogen
storage: Materials
categorisation  

Overall, this review provides insights into the
broad spectrum of hydrogen storage materials,
emerging hydrides, and industrial perspectives,
offering a foundation for future ...

  

New Alloy Enables Safe, Low-
Cost Hydrogen Storage

A promising solution to these challenges is solid-
state hydrogen storage technology, which
involves chemically bonding hydrogen with
metal, then releasing it when ...
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How many days can solid-state
hydrogen be ...

Solid-state hydrogen can be stored for 1 to 3
years under optimal conditions, 2 with specific
materials designed for durability, 3 depending on
temperature and pressure settings. The use of
advanced ...

  

Review and Outlook of Pure
Magnesium-Based Solid-State
Hydrogen Storage  

Solid-state hydrogen storage addresses the
challenges of high-density hydrogen storage and
safe application, with magnesium-based
hydrogen storage materials offering higher
practical value.
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