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Researchers show applied electric field
can significantly improve hydrogen
storage properties

Fublished: Tuesday, February 2, 2010- 1516 in Physics & Chemistry

Aninternational team of researchers has
identified a new thearetical approach that may
ane day make the synthesis of hydrogen fuel
storage materials less complicated and
improve the thermodynamics and reversibility of
the systermn. Many researchers have their
sights set on hydrogen as an alternative enaryy
gource to fossil fuels such as oil, natural gas
and coal that contain carbon, pollute the
environment and contribute to global warming.
Known to be the most abundant element in the
universe, hydrogen is considered an ideal
energy carier — not to mention that it's clean,
ervironmentally friendly and non-toxic,
Howeever, it has been difficult to find materials that can efficiently and
gafely store and release it with fast kinetics under ambient temperature
and pressure.
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The team of researchers from “irginia Commonwealth University, Peking
University in Beijing; and the Chinese Academy of Science in Shanghai;
have developed a process using an electric field that can significantly
irmprove how hydrogen fuel is stored and released.
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Applied Electric Field Can Significantly Improve Hydrogen Storage

Properties

SciencelDally (Feb. 3, 2070) — An international
team of researchers has identified a new theoretical
approach that may one day make the synthesis of
tydrogen fuel storage materials less complicated
and improve the thermodynamics and reversibility of

the system.
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bany researchers have their sights
set on hydrogen as an alternative
energy source to fossil fuels such as
oil, natural gas and coal that contain
carbon, pollute the environment and
contribute to global warming. Known
to be the most abundant element in
the universe, hydrogen is considered
an ideal energy carrier -- not to
mention that it's clean,
environmentally friendly and
non-toxic. Howewver, it has heen
difficult to find materials that can
efficiently and safely stare and
release it with fast kinetics under
ambient temperature and pressure.

The team of researchers fram
Yirginia Commornwealth University,

Feking University in Beijing; and the Chinese Academy of
Science in Shanghai; have developed a process using an
electric field that can significantly improve how hydrogen fuel is

stored and released.

Electric Field Induced Hydrogen Storage

palarzes hydrogen molecules and the substrate,
inducing hydrogen absonation with good
thermodynamics and kinetics. (Gredit: Tmage
couwtesy of Qian Wang, Ph.DACU)
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Electric Field Could Improve Hydrogen
Storage Systems

by Sathya Achia Abraham
Richrmond W& (SP=) Feb 04, 2010

An international team of
researchers has identified a new
theoretical approach that may one
day make the synthesis of
hydrogen fuel storage materials
less complicated and improve the
thermodynamics and reversibility
of the system,

Electric Field Induced Hydrogen Storage
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anvironment and contribute to global This image illustrates that an applied electric field
Warming polarizes hydrogen molecules and the substrate,

inducing hydrogen absorption with good

. thermodynamics and kinetics. Image courtesy of
nown to be the most abundant element in Qjan Wang, Ph.D.AVCU.

the universe, hydrogen is considered an

ideal energy carrier - not to mention that it's clean, environmentally friendly and
non-toxic. Howeever, it has been difficult to find matenals that can efficiently and safely
store and release it with fast kinetics under ambient temperature and pressure.

The team of researchers from Yirginia Commaonwealth University | Peking University in
Esijing, and the Chinese Acadermy of Science in Shanghai; have developed a
process using an electric field that can significantly improve how hydrogen fuel is
stored and released.
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bikite snd Style one of the main reasons why hydrogen-powered vehicles are not the norm in our world today is the fact
that batteries and fuel cells are not yvet efficient enough at delivering their charge, In addition, reloading
thermn can be a very complicated and time-consuming process, and this is why physicists@@ have been
warking on ways of improving the thermodynamics and reversibility of hydrogen-storing materials,
There is also an ongoing effort to make them less complex, and therefore cheaper, and a team of

scientists from the US and China may already be on to sormething, ScienceDaily informs,
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Researchers show applied electric field can significantly improve

hydrogen storage properties

Sathya Achia Abraham

WU Communications and Public Relations
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Aninternational team of researchers has
identified a new theoretical approach that may
one day make the synthesis of hydrogen fuel
storage materials less complicated and improve
the thermodynamics and reversihility of the
system.

Many researchers have their sights seton
hydrogen as an alternative energy source fo
fossil fuels such as oil, natural gas and coal that
contain carbon, pollute the environment and
contribute to global warming. Known to be the
most abundant element in the universe,

Electric Field Induced Hydrogen Storage

This image illustrates that an applied electric field polarizes hydrogen molecules and
the substrate, inducing hydrogen absorption with good thermodynamics and kinetics.
Image courtesy of Qian WMang, Ph.D.AMCL,

hydrogen is considered an ideal energy carrier — notto mention that it's clean, environmentally friendly and non-toxic,
Howeever, it has been difficult to find materials that can efficiently and safely store and release itwith fast kinetics under

amhient termperature and pressure.

The tearm of researchers from Yirginia Commaomwealth University : Peking Uiniversity in Beijing; and the Chinese Acadermy of
Science in Shanghai; have developed a process using an electric field that can significantly improve how hydrogen fuel is

stored and released.
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Electric Field Induced Hydrogen Storage

Eco Factor: 2pplied electric field to better hydrogen storage systems.

An international team of researchers from the Virginia Commonwealth University, Peking
University in Beijing and the Chinese Academy of Sciences in Shanghai have developed a
process using an electric field that can significantly improve hydrogen storage and release.

The team has identified a new principle for the design of hydrogen storage materials which
involves low-coordinated, non-metal anions that are highly polarized in an applied electric
field. Using this electric field, the researchers are hoping to bring hydrogen economy closer to
reality.

According to the researchers an external electric field can be used to store hydrogen just as
an internal field can store due to charge polarization caused by a metal ion. This technigue
would allow them to create entirely new ways to store hydrogen and find the materials that
are most suitable for the process,
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US and China Researchers Show New Approach to
Hydrogen Storage: Applied Electric Field Can Significantly
Improve H2 Storage and Reversibility Properties of
Polarizable Substrates

3 Februssy 2010

Lsing density functional theory, a team of researchers from Ebectrie Fibd Induced Mydregen Slorag
Yirginia Commonwealth University; Peking University in
Beijing; and the Chinese Academy of Science in Shanghai
has shown that an applied electric field can substantially
improve the hydrogen storage properties of polarizable
substrates. The new approach could make the synthesis of ;
hydrogen fuel storage materials less complicated and Ar appled eleckic field poladzes

. . - hyodmgerns fokocues amd e
imprave the thermodynamics and reversibility of the system. sﬂﬂg,ﬁ,mﬂm hydmge

absorpdion with good
: : themmdvnamics and divelics, lwage
They demonstrated their new concept by adsarbing a layer a2 var g, Fr oAvCH,
of hydrogen molecules on a number of nanomaterials. When CNh To entange.

one layer of Hz molecules 1s adsorbed on a BN sheet, the binding energy per Hz
molecule increases from 0,03 e¥/Hz in the field-free case to 0,14 eY¥/Hsz in the
presence of an electric field of 0.045 au {(atomic units), The corresponding
gravimetric density of 7.5 wt9% is consistent with the 6 wt% system target set by
Department of Energy for 2010,
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MATERIALS — Electric Fields Aid Hydrogen Storage

Electric Field Induced Hydrogen Storage

This image illustrates that an applied electric field polarizes hy dvozen molecules and the substrate,
induring hy drogen absoption with good thexmodynamics and kinetics. Image courtesy of Qian Wang,

PhD, U,

The taam of researchers from Virginia Commaonwealth University (VINT;
Feking Univarsity in Beijing; and the [Communist] Chinese Academy of Science
in Shanghai; have developed a process using an electric field that can
significantly improve how hydrogen fuel is stored and released. The research is
based on a 1992 published polarization theory by Jena, the late B.E. Rag, a
tormer profassor of physics at VCU, and their student, J.Niu.
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Researchers show
applied electric field
can significantly
Improve hydrogen
storage properties

Full story: PhysOrg Weblog

This imade illustrates that an applied electric field polarizes vdrogen molecules
and the substrate, inducing bydrogen absorption with good thermodynamics and
kinetics.
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Process may lead to less complex

hydrogen fuel storage
Hydrogen is one of the alternative fuel “START SAVIN|
sources that researchers are studying in an
attempt to replace fossil fuels, Hydrogen is a
combustible fuel source that produces no toxic materials when burned making it safe for the NASA, GM Unveil Robonaut 2
environment, The problem is that storing hydrogen in required quantities is a challenge. February 4, 2010, 10:08 AM
_ _ ) Scientists Plan to Skip Mid-Range, Crank LHC up to
In December 2009, Russian space program technology led to a breakthrough in staring Full Power
hydrogen, The breakthrough involved storing hydrogen inside a capillary array constructed of Fabruary 3, 2010, 9:18 PM

long, thin tubes of extremely strong glass, A group of researchers from Yirginia

Commonwealth University, Peking University in Beijing, and the Chinese Academy of Science in Cyberthieves Using Online Ads to Recruit New

Shanghai® has shown a new breakthrough in hydrogen storage., Employees

TR R A February 3, 2010, 5:05 PM

The international team was able ta show that an applied electrical field can significantly Researchers Use External Electrical Field to Improve
improve the storage properties of hydrogen, The approach could one day lead to less comples Hydrogen Storage

synthesis of hydrogen fuel storage and improved thermodynamics and reversibility for the February 2, 2010, 2:26 PM

Study leader Qiang Sun Ph, D said, "although tremendous efforts have been devoted to
experimental and theoretical research in the past years, the higgest challenge is that all the
gxisting methods do not meet the Department of Energy targets for hydrogen storage
materials, The breakthrough can only be achieved by exploring new mechanisms and new
principles for materials design.”

Sun and the tearm of researchers proposed a principal for the design of a new hydrogen
storage system using materials with low-coordinated, non-metal anions that are highly
polarizable within an applied electric field. The finding by the team showed that an external
electrical field could be used to store hydrogen just as an internal field can store hydrogen
due to charge polarization of a metal ion,
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Applied electric field to make hydrogen storage

less complicated

Anupam |Feb 3 2010

Electric Field Induced Hydrogen Storage

Eco Factor: Applied electric field to better hydrogen storage systems. An international team
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of researchers from the Virginia Commonwealth University, Peking University in Beijing and
the Chinese Acaderny of Sciences in Shanghai have developed a...
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