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Overview

Green hydrogen has the potential to replace fossil fuels in the energy sector
and to meet environmental goals with zero-carbon emission. One of key
enabling technologies for this energy transition is hydrogen storage. Industry
and society demand very diverse storage options from small to. 

Green hydrogen has the potential to replace fossil fuels in the energy sector
and to meet environmental goals with zero-carbon emission. One of key
enabling technologies for this energy transition is hydrogen storage. Industry
and society demand very diverse storage options from small to. 

Scientists from the School of Nuclear Science and Engineering at Tomsk
Polytechnic University have improved the hydrogen storage properties of a
magnesium hydride-based composite. A pioneering approach involved the
utilization of nanoscale nickel, derived by electric wire explosion, in the. 

) Main News Science 19 March 2025 13:42 2 Scientists from the School of
Nuclear Science and Engineering at Tomsk Polytechnic University have
improved the hydrogen storage properties of a magnesium [. ] This is an. read
full story . 

Tomsk Polytechnic University scientists have developed metal hydride
hydrogen storage devices made of an alloy of titanium and iron. The cost of
their production is three times lower than that of imported analogues. The
accumulators are capable of sorbing and desorbing hydrogen for several
thousand. 

In this work innovative thermal energy storage materials were developed by
encapsulating a paraffin having a melting temperature of 6°C (M6D) in a
thermoplastic polyurethane (TPU), and the most important physical properties
of the resulting samples were investigated from a thermo-mechanical point. 

Specialists of the School of Nuclear Science and Engineering at Tomsk
Polytechnic University have developed an automated complex for studying
hydrogen sorption and desorption. It is designed for research aimed at
creating hydrogen storage materials. The uniqueness of the complex lies in
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the fact. Does high-pressure hydrogen damage the internal structure of a
TPU?

Furthermore, after exposure to high-pressure hydrogen, the sample
(TPU/EPDM-g-MAH/EPDM ratio 90/2/10) shows minimal hydrogen-induced
damage to its internal structure, with changes in mechanical properties
(tensile strength, elongation at break, and hardness) remaining within 6 %. 

What is the hydrogen permeability of TPU & EPDM?

Results show that the hydrogen permeability of the blends (TPU/EPDM-g-
MAH/EPDM ratio 90/2/10) is 1.294 × 10 −9 mol·m/ (m 2 ·s·MPa), which is 37 %
lower than TPU and 87 % lower than EPDM. The blends also exhibit excellent
hydrogen barrier properties compared to reported typical rubber sealing
materials. 

Do hydrogen-induced blisters affect mechanical performance of TPU?

However, SEM observations in Fig. 4 revealed the presence of small hydrogen-
induced blisters within TPU, possibly due to the permeation and dissolution of
hydrogen gas under high-pressure hydrogen conditions, leading to reduced
mechanical performance of TPU. 

What is thermoplastic polyurethane (TPU)?

Thermoplastic polyurethane (TPU) is notable for its excellent properties,
including corrosion resistance, weather durability, and abrasion resistance.
These qualities make it advantageous for diverse sealing applications in
sectors like cables, construction, and automotive industries [33, , , , , , , , , ]. 

Does TPU/EPDM-G-Mah/EPDM elastomeric sealing cause hydrogen-induced
damage?

Minimal hydrogen-induced damage was observed in TPU/EPDM-g-MAH/EPDM
blends. In recent years, the hydrogen energy industry has been rapid growth.
However, elastomeric sealing materials used in high-pressure hydrogen
infrastructure still undergo significant performance degradation due to
hydrogen-induced damage. 

How does EPDM G-Mah interact with TPU?

EPDM-g-MAH acts as a “bridge,” forming hydrogen bonds between its maleic
anhydride groups and the amine groups in TPU, thereby enhancing interfacial
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interaction between TPU and EPDM. At 2 phr compatibilizer content, EPDM
phases disperse more uniformly in the TPU matrix, forming smaller dispersed
phases.
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Tpu hydrogen energy storage

  

Metal hydrides for hydrogen
storage 

Metal hydrides can easily realize long-term
hydrogen storage without an ongoing energy
demand; they only require thermal energy for
storage discharge. Therefore, this could ...

  

Russian scientists develop new
composite for hydrogen
storage

Russian scientists develop new composite for
hydrogen storage Scientists from Tomsk
Polytechnic University have developed a new
storage material based on magnesium ...

  

TPHE-Graphene: A First-
Principles Study of a New 2D
Carbon ...

The shift from fossil fuels to renewable energy
sources is essential for reducing global carbon
emissions and addressing climate change.
Developing advanced materials for ...

  

Phase Change Energy Storage
Elastic Fiber: A Simple Route
to ...

In this paper, a novel high loaded ratio elastic
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TPU PCFs was fabricated by vacuum absorption
PCMs into porous TPU fibers and coated by
waterborne polyurethane ...

  

Phase Change Energy Storage
Elastic Fiber: A Simple Route
to ...

By adjusting the pore structure of the TPU fiber,
it is found that the pore confinement effect and
hydrogen bonds limit the phase change behavior
of PCMs, which ...

  

Advances in thermoplastic
polyurethane elastomers:
Design, ...

These TPU-based blends have potential
applications in a winter sport for low-temperature
thermal energy storage/release materials [160].
Yang et al. reported a fabricated ...

  

Russian scientists develop new
composite for ...

Russian scientists develop new composite for
hydrogen storage Scientists from Tomsk
Polytechnic University have developed a new
storage material based on magnesium hydride
for the safe storage of ...
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Hydrogen Storage: Challenges,
SolutionsAdvanced Methods

Hydrogen as a carbon-neutral energy carrier, is
pivotal for decarbonizing sectors like
transportation and industry. However, its
ambient gaseous state (0.08988 g/L at STP)
poses ...

  

Thermoplastic Polyurethane
Blends With Thermal Energy ...

In this work innovative thermal energy storage
materials were developed by encapsulating a
paraffin having a melting temperature of 6 C
(M6D) in a thermoplastic polyurethane (TPU),
and ...

  

Hydrogen storage, a key
technology for the sustainable
green ...

Green hydrogen has the potential to replace
fossil fuels in the energy sector and to meet
environmental goals with zero-carbon emission.
One of key enabling technologies for ...

  

2D layered graphite-enhanced
TPU/EPDM composites with ...

3 ???· This study explores two-dimensional
layered graphite for improving hydrogen barrier
properties and resistance to hydrogen-induced
damage in polymer composites. Graphite was ...
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TPU/EPDM-g-MAH/EPDM blends
for elastomer sealing materials
in hydrogen  

Request PDF , On Oct 1, 2024, Xiaoquan Li and
others published TPU/EPDM-g-MAH/EPDM blends
for elastomer sealing materials in hydrogen
infrastructure: Enhanced hydrogen barrier ...

  

TPU scientists improve
properties of hydrogen storage
composite

Scientists from the School of Nuclear Science and
Engineering at Tomsk Polytechnic University
have improved the hydrogen storage properties
of a magnesium hydride ...

  

2D layered graphite-enhanced
TPU/EPDM composites with ...

3 ???· Among existing hydrogen storage
technologies, high-pressure gaseous storage is
one of the most mature and widely adopted
methods, owing to its convenience, low cost,
high ...

  

TPU scientists improve
properties of hydrogen storage
composite ...

) Main News Science 19 March 2025 13:42 2
Scientists from the School of Nuclear Science and
Engineering at Tomsk Polytechnic University
have improved the hydrogen storage properties
...
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TPU creates deep learning
model for accurate ...

Researchers from Tomsk Polytechnic University
have first developed hybrid deep learning
models to predict the solubility of hydrogen
stored underground. The results obtained may
facilitate the development of more ...

  

Thermoplastic Polyurethane
Blends With Thermal ...

In this work innovative thermal energy storage
materials were developed by encapsulating a
paraffin having a melting temperature of 6°C
(M6D) in a thermoplastic polyurethane (TPU),
and the most important ...

  

Thermoplastic Polyurethane
Blends With Thermal ...

Innovative TPU/encapsulated paraffin blends to
be applied as thermal energy storage/release
materials for winter sports applications were
successfully developed.

  

TPU/EPDM-g-MAH/EPDM blends
for elastomer sealing materials
in hydrogen  

In recent years, the hydrogen energy industry
has been rapid growth. However, elastomeric
sealing materials used in high-pressure hydrogen
infrastructure still undergo ...
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Mechano-responsive hydrogen-
bonding array of thermoplastic

It operates in dual mechano-responsive mode
through a reversible disorder-to-order transition
of its hydrogen-bonding array; it heals when
static and toughens when dynamic.

  

Softening and hardening of
thermal plastic polyurethane
blends ...

According to the experimental results about the
structure and mechanical properties of the TPU
blends with a high and low hardness
composition, and the simulation ...

  

A facility developed at Tomsk
Polytechnic University will
make it  

Specialists of the School of Nuclear Science and
Engineering at Tomsk Polytechnic University
have developed an automated complex for
studying hydrogen sorption ...

  

Journal of Energy Storage 

TPU polymers exhibit thermal stability up to 300
°C and possess a thermoplastic nature that can
be beneficial for battery applications.
Additionally, TPU-based SPEs are ...

  

Powered by JH Solar

/journal-of-energy-storage/


Page 11/13

Enhancing the Energy
Absorption Performance of 3D-
Printed CF/TPU ...

Thermoplastic polyurethane (TPU) combines
elastomeric and thermoplastic properties but
suffers from insufficient rigidity and strength for
structural applications. Herein, ...

  

Materials selection, design,
and regulation of polymer-
based hydrogen  

Against the backdrop of that, it is of great
significance for the development and utilization
of hydrogen energy to achieve safe production,
transportation, and storage of ...

  

TPU scientists have developed
reusable hydrogen storage ...

3 ???· Tomsk Polytechnic University scientists
have developed metal hydride hydrogen storage
devices made of an alloy of titanium and iron.
The cost of their production is three ...

  

A review on poly (vinylidene
fluoride)/thermoplastic
polyurethane  

A review on poly (vinylidene
fluoride)/thermoplastic polyurethane blends and
their nanocomposites: a conceptual on smart
behavior in energy-harvesting and storage ...
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TPU/EPDM-g-MAH/EPDM blends
for elastomer sealing materials
...

A novel approach to developing high-
performance elastomeric sealing materials with
excellent hydrogen barrier properties and
resistance to hydrogen-induced ...

  

A guide to thermoplastic
polyurethanes (TPU)

A guide to TPU Thermoplastic polyurethanes
(TPUs) offer exciting possibilities for meeting the
manufacturing challenges of a fast-changing
world.

  

TPU scientists have developed
reusable hydrogen storage ...

3 ???· A team of scientists from Tomsk
Polytechnic University is working towards the
creation of hydrogen storage systems for
reusable stationary use based on lanthanum-
nickel and ...

  

TPU creates deep learning
model for accurate hydrogen
solubility  

Researchers from Tomsk Polytechnic University
have first developed hybrid deep learning
models to predict the solubility of hydrogen
stored underground. The results obtained may
facilitate the ...
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Flexible and free-standing
porous electrode fabricated
with ...

Flexible and free-standing porous electrode
fabricated with sacrificial polymeric chaperone
PAN/TPU binder and design of flexible energy
storage device

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.apartamenty-teneryfa.com.pl

Powered by TCPDF (www.tcpdf.org)

Powered by JH Solar

http://www.tcpdf.org

