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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.

Related images
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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
Richmond YA (SPX) 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

Many researchers have their sights set on §
hydrogen as an alternative energy soUrce
to fossil fuels such as oil, natural gas and 5
coal that contain carbon, pollute the
emvironment and contribute to global
wWarming.
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ThIS irmage illustrates that an applled electric f'eld
palarizes hydrogen molecules and the substrate,

inducing hydrogen absorption with good

thermodynamics and kinetics. lmage courtesy of
nown to be the most abundant element in. gjan Wang, Ph.D.ACU.

the universe, hydrogen is considered an

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

The team of researchers from Virginia Commonwealth Liniversity ; Peking University in
Eeijing; 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.
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eikitesns 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
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Lo sy scientists from the US and China may already be on to sormething, ScienceDaily informs,

[N srarcs
The team developed a theoretical model that could
Ads by Google lead to the creation of simpler, rmore efficient hydrogen-storage i
raterials in the near future, The scientists argue that using an electric PrDjECt?'DID
Brother® Official field on these rmaterials could significantly improve the rate at which
Site - they store and release the chemicals, The main trouble with hydrogen

fuels 15 gething the substances holding therm to release it with fast .
kinetics under ambient temperature and pressure, At this point, these PrOJECt 2010 BEta
rmaterials require a number of special conditions that cannot be satisfied

within a personal wehicle, and need the controlled confines of a lab to
ork. Try It Now



Green Car Congress

Energy, Technologies, Issues and Policies for Sustoinable Mobality

4 February 2010

About GLC Contact 3 RSS Subscribe

Home

Topics

Monthly Archives

Resources

Perspective

Google

Search
@ 5 {:} Y o

# Renault-Mizsan aAlliance Formns EW Partnership with City of Orlando, Florida | Main | Evogene

Eztablizhing Castor Bean Biofuel Feedstock Field Trials in Texas and Brazil »

=3 Print this post

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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New Graphene-based, Nano-material Has Magnetic Properties

SciencelDaily (Sep. 2, 2008) — An international
team of researchers has designed a new graphite- Fersomagnetic Sraphony Sheet
based, magnetic nano-material that acts as a
semiconductor and could help material scientists
create the next generation of electronic devices like
microchips.

The team of researchers fram
Virginia Commaonwealth University
Feking University in Beijing, China
the Chinese Academy of Science in
Shanghai, China; and Tohoku
University in Sedai, Japan; used
theoretical computer modeling to
Computers & Math design the new material they called  Ferromagnetic graphone sheet. (Credit: Puru
» Hacking graphone, which is derved from an Jena/VCU|

» Encryption existing matenal known as graphene

See also.
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Researchers design new graphene-based,
nano-material with magnetic properties

Published: Wednesday, September 2, 2009 - 11:17 in Physics & Chemistry

An international team of researchers has
designed a new graphite-based, magnetic
nano-material that acts as a semiconductor
and could help material scientists create the
next generation of electronic devices like
microchips. The team of researchers from
Virginia Commonwealth University; Peking
University in Beijing, China; the Chinese
Academy of Science in Shanghai, China; and
Tohoku University in Sedai, Japan; used
theoretical computer modeling to design the
new material they called graphone, which is
derived frem an existing material known as
graphene
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An international team of researchers has designed a new graphite-

based, magnetic nano-material that acts as a semiconductor and
could help material scientists create the next generation of
electronic devices like microchips.
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Researchers work to design the next microchip

posted on: september 2, 2000 - 3:50pm ONE OF Click Flere
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An international team of researchers has designed a new graphite-based, magnetic nano-material 20 BOOKs

that acts as a semiconductor and could help material scientists create the next generation of THAT

electronic devices like microchips. CHANGED

The team of researchers from Virginia Commonwealth University; Peking University in Beijing, AMERICA
China; the Chinese Academy of Science in Shanghai, China; and Tohoku University in Sedai, Japan;
used theoretical computer modeling to design the new material they called graphone, which is
derived from an existing material known as graphene.

~ thook Muparine
Ty Aupust, 2007
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——— - : . . JESUS CHRIST
Graphene, created by scientists five vears ago, is 200 times sironger than steel, its elecirons are ot
highlv mobile and it has unique optical and transport properties. Some experts believe that
graphene may be more versatile than carbon nanotubes, and the ability to make graphene

magnetic adds to its potential for novel applications in spintronics. Spintronics is a process using Similar Articles On This Topic:

electron spin to synthesize new devices for memory and data processing.

' : e ‘o : : - “ Researchers design new graphene-based
Although graphene’s properties can be significantly modified by introducing defects and by LSy ; el
saturating with hydrogen, it has been very difficult for scientists to manipulate the structure to SRl i S T S
make it magnetic. ® Researchers deg}:ﬁn new graphene-based,

nanomaterial with magnetic properties
New and improved graphane could
Ferromagnetic Graphone Sheel ' replace silicon in computer chips
e ® From graphene to graphane, now the
possibilities are endless
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An international team of researchers has designed a new graphite-based,
magnetic nano-material that acts as a semiconductor and could help material
scientists create the next generation of electronic devices like microchips.
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A New Hydrogen Fuel Storage
System
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Virgima Commonwealth University researchers have
developed a new storage system to hold large
quantities of hydrogen tuel that may one day power
cars 1 a more cost-effective and consumer-friendly
way.
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Hydrogen hopes in carbon shells

THE WEEKLY NEWSMAGAZINE OF SCIENCE

Peter Weiss

Lithium atoms added to buckyball surfaces bestow on these
molecules a remarkable capacity to store hydrogen.

; * References and sources for this article
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Developing Alternatives to Fossil

Fuels

Virginia Commonwealth University researchers have developed a new
storage system to hold large quantities of hydrogen fuel that may one day
power cars ina more cost-effective and consumer-friendly way.
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Lithium 'Buckyballs’ As
Hydrogen Storage Medium

source: Virginia Commonwealth University
[Jul 27, 2006]

SYNOPSIS: Industry standards require materials that store

hydrogen to have a high gravimetric density of % weight

RN hiniialntntblt it PR percent, and high velumetric density of 70 grams/liter. The ‘ll’
material developed at Virginia Commonwealth University
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Moléculas de carbono com cobertura de litio armazenam
hidrogénio

Daredacdo
28/07/20005

Pesquisadaores da Universidade
da “irginia, Estados Unidos,
desenvaolveram um novo sistema
de armazenamento solido de
hidrogénio gue consegue
guardar grandes quantidades do
combustivel limpo que, espera-
e, um dia devera alimentar os
motores dos carros e caminhdes,
substituindo a gasolina e o dleo
diesel,

C, ®»

Provavelmente ainda n3o e o "tangue definitive" de hidrogénia, Mas os
cientistas conseguiram determinar a composicao tearica de um material que
consegue aprisionar uma grande guantidade de atomos de hidrogénio para
cada atomo de material ativo,
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Yirginia Commonwealth University researchers have developed a new storage system to hold large quantities of
hydrogen fuel that may one day power cars in a maore cost-effective and consumer-friendly way,

This theoretical research moves scientists another step closer in the exploration of alternative fuel sources and
methods to store hydrogen fuel,
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Developing Alternatives To Fossil Fuels

Biology | Brain Health | Space | Techno
i ’ * - * -
Developing Alternatives To Fossil Fuels science
News
Virginia Commonwealth University researchers have developed  Bjology
a new storage system to hold large quantities of hydrogen fuel Brain
that may one day power cars in a more cost-effective and Health
consumer-friendly way. Space
: : — : Technology
This theoretical research moves scientists another step closer i the Y
exploration of alternative fuel sources and methods to store Ads by Google

hvdrogen fuel.
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Researchers: Hydrogen Storage System Could Power Cars Cost-Effectively

l‘:|'|‘|i|]””]]m:‘['||¢]] Wirginia Commonwealth University (YCU) researchers announced on July 24 they have developed a new
storage system to hold large quantities of hydrogen fuel that could one day power cars in a mare cost-
effective and consumer-friendly way.

sEcunnu-m &= This thearetical research moves scientists anather step claser in the exploration of alternative fuel sources
and methods to stare hydragen fuel.
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[August 03, 2006]

Developing Alternatives to Fossil Fuels

(Space Daily Via Thomson Dialog NewsEdge) Virginia
Commonwealth University researchers have developed a
new storage system to hold large quantities of hydrogen fuel
that may one day power cars i a more cost-effective and
constmer-tfriendly way
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Developing Alternatives to Fossil Fuels

by Staff Writers
FRichmond W& {SPx) Aug 03, 2004

Yirginia Commonwealth University researchers
have developed a new storage system to hold large
guantities of hydrogen fuel that may one day power
cars in a more cost-effective and consumer-friendly
wiay. Newswise PVirginia Commonwealth University
researchers have developed a new storage system
to hold large quantities of hydrogen fuel that may
one day power cars in a more cost-effective and

consumer-friendhy way. A lithium-coated fullerene, also
known as a CRO cluster, as a

. . T potential matenal for hydrogen
This theoretical research moves scientists another storage. Yellow reprasents fithium

step closer in the exploration of alternative fuel atoms, and black represents
sources and methods to store hydrogen fuel. carhon atams, CAD Supplies Online
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Meeting Rice. Olmert Says Offensive Will Continue

Jerusalum (AP Secretary of State Condoleezza Rice, leading the first high-
level LS. diplomatic mission since war broke out in Lebanon, said Tuesday
the time has come for 3 neww Middle East and an urgent end to the violence
hanging over the region.. 77258 [Registration Reguired]
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analysis fram a single 100 pL drop of blood. Stading fram 2 Lehanon to provide humanitarian aid, but he still opposes an immediate
concept originally licensed from MNASA, Washington, D.C., and cease-fire that could give relief from a 13-day-old [sraeli bombing
Oak Ridge National Laboratory, Tenn., the system uses carnpaign.. 729

dizposable plastic rotors as miniature chemistry [abs. 7125

Developing Alternatives To Fossil Fuels

(Mewswise) Wirginia Commormmaealth Liniversity researchers have developed
a new storage systermn to hold large gquantities of hydrogen fuel that may one
day power cars in a moare costeffective and consumer-friendly way... 7124
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A New Hvdrogen Fuel Storage System

NanoTeclhnolooy

Virginia Commonwealth University researchers have
developed a new storage system to hold large
quantities of hydrogen tuel that may one day power
cars 1 a more cost-effective and consumer-friendly
way.

This theoretical research moves scientists another step closer i the
exploration of alternative fuel sources and methods to store hydrogen
fuel.
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Hydrogen fuel, which is an ideal energy carrier and
environmentally friendly because it releases only water in

News & Events

the air, might one day power our cars and reduce our " 2006 Shanghai Fair on
dependency on fossil fuels. But first we need to find ways International Technology

to produce it — and to store it. And now, researchers at Transier & Ceepereiiom e
Virginia Commonwealth University (VCU) have developed a suecessfully held

new storage system for hydrogen based on lithium-coated * warmly congratulate the
buckyballs. The clusters they've designed — by using spening of e, 1l mods) puts
computer modeling — are composed of 12 lithium atoms 9 Supel Sapivs Bus

and 60 carbon atoms, are very stable and can store up to

120 hydrogen atoms in molecular form. The researchers Our partner

now have to prove that hydrogen can be stored in the
lithium-coated fullerenes.

* Shanghai Academy of Science
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Lithium buckyballs to store hydrogen?

Story Tags: hydrogen, lithiim, Storage

Excerpt: In an eftort to reduce our dependency on fossil fuels, researchers at Virginia Commonwealth University have
developed a new storage system for hydrogen based on hithium-coated buckyballs. So will we see one day lithium-
baged tanks mn future hydrogen refueling stations? It's too early to be sure. Read more... - Read More
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Ordinary computer case fans are a major source of noise.
SilenX has a solution.

'Nano-bullet' targets cancer tumors
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Virginia Commonwealth University physicists,
working with one of the most precious
materials on Earth — gold -- and with one of
the most common - sand -- have created a
so-called "nanc-bullet” that targets tumors
and may help scientists develop non-ilvasive
cancer treatments.
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Mano-bullet for non-invasive treatment of cancers

Abstract:
Yirginia Commonwealth University physicists have created a so-called "nano-bullet”
that targets turnors and may help scientists develop non-invasive cancer treatments,

Story:

¥CU scientists studying nano-bullet for non-invasive treatment of
cCancers

Richmond, W&, October 20, 2004

Yirginia Commaonwealth University physicists, working with one of the most precious
raterials on Earth - gold -- and with one of the most commrmon - sand -- have created
a so-called “nano-bollet” that targets tumors and may help scientists develop non-
invasive cancer treatments,

The scientists found that when gold particles are reduced to a few nano-meters -- just
billionths of a meter -- they become highly reactive and readily bind to silica clusters,
allowing the cluster to absorb infrared light and create enough heat to potentially kill
cancer turmors, Silica i1s the main element in sand,
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Virginia Commonwealth University physicists, working with one of the most precious
materials on Earth - gold -- and with one of the most common - sand -- have created a so-
called “nano-hullet” that targets tumors and may help scientists develop non-invasive cancer
treatments.

The scientists found that when gold paricles are reduced to a few nano-meters - just hillianths of a
meter -- they become highly reactive and readily bind to silica clusters, allowing the cluster to absarb
infrared light and create enough heat to potentially kill cancer tumors. Silica is the main element in
sand.

4 FJ¢ network



News:.NanoApex”

Nano-bullet for non-mvasive treatment of cancers
Date: Wednesday, October 20, 2004 @ 22:54.57 PDT
Topic: nanobicmed

Wirginia Cotmmotwealth Tuversity [profile] physicists, worling with one of the most precious
matenials on Earth — gold -- and with one of the most commen — sand -- have created a so-called
“nano-bullet” that targets tumors and may help scientists develop non-invastve cancer treatments.

The scientists found that when gold patticles are reduced to a few nano-meters -- just ballionths of a
meter -- they become highly reactive and readiy bind to sthica clusters, allowing the cluster to

absork mftared light and create enough heat to potentially kil cancer tumeors. Silica 13 the main
element i sand.
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of the most common - sand - have created a so-called "nano-bullet” that targets tumors and may help scientists develop non-
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¥Yirginia Commonwealth University Create Nano-Bullet
to Treat Cancer

Yirginia Commonwealth University physicists, working with
one of the most precious materials on Earth - gold -- and
with one of the most cammon - sand -- have created a so-
called "nano-bullet” that targets tumors and may help
scientists develop non-invasive cancer treatments,

The scientists found that when gold particles are reduced
to a few nano-meters -- just billionths of a meter -- they
become highly reactive and readily bind to silica clusters,
allowing the cluster to absorb infrared light and create
enough heat to potentially kill cancer tumars, Silica is the
main element in sand.
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Virginia Comrmmonwealth University physicists, working with one of the most precious materials
on Barth 7 gold -- and with one of the most common ? sand -- have created a so-called Pnano-
bullet? that targets turneors and may help scientizts develop non-invasive cancer treatrments.
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Nano-bullet for non-invasive treatment of cancers

Virginia Commonwealth Triversity physicists, wotlung with one of the most precious
materials on Earth ¥ gold -- and with one of the most commeon ¥ sand -- have created a

so-called Thano-bullet? that targets tumors and may help scientists develop non-invastre
caticer treattnents.
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Nano-Bullet For Non-Invasive Treatment of Cancers
By: Swidinenko [Svidinenko) 2004,10.21

Wirginia Commonwealth University physicists, working with one of the most precious materials on Earth - gold -- and with one of the most common - sand -- have created a
so-called "nano-bullst” that bargets bumors and may help scientists develop non-invasive cancer treatments,

The scientists found that when gold particles are reduced to a few nano-mekers -- just bilionths of a meter -- they become highly reactive and readily bind ko silica clusters,
allowing the cluster to absorb infrared light and create enough heat ko potentially kil cancer tumors, Silica is the main element in sand,

Read original article
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ing nano-bullet for non-invasive freatment of cancers
Richmand, YA, October 20, 2004
Virginia Commonwealth University physicists, working with one of the most precious materials on Earth - gold -
andwith one of e most common - sand - have created & so-called "nano-Dulet that targets tumors and may
Fress Releases: el Sclerticts develop nonInvasive cancer traatments
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byemail:  The sclentists found that when gold particles re reduced to & few nano-meters - ust bilianths of @ meter - they
JuiihLighteatierTNIGate — hororme hiohl raactve and readi bind o siica chstars, allowing the cluster to absorb infrarad lioht and create
enolgh hieat to potentially Kl cancer fumors. Silica s the main element in sand.
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Virgitia Conunornare alth Tmiversity physicists, working with one of the
most preciowus materials on Earthh — gold -- and wiath one of the most
cottunor — Satid - hawe created a so-called “nano-buallet™ that targets
tumors atad maswy help scientists dewelop tion-itwvwasive caticer treatiments.

The scientists fournd that when gold particles are reduced to a few nano-
meters - just billlonths of a meter - theyw become ughly reactive and
teadily bind to silica cluasters, allowinig the cluster to absorb infrared light
atid create ernnouigh hheat to potentiallsy kill cancer tranors. Silica is the main
element i1 sand.  read fhe ware
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Wirginia Cormmonwealth University physicists, working with one of the most precious materials on Earth
— gold -- and with one of the most common - sand - have created a so-called “nanc-bullet” that
targets tumors and may help scientists develop non-invasive cancer treatments
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Mano-Bullet For Non-Invasive Treatment of Cancers —

Yirginia Commonwealth University physicists, working with one of the most precious
materials on Earth—gold—and with one of the most common—sand—have created a
so-called "nano-bullet” that targets tumors and may help scientists develop non-
invasive cancer treatments. The scientists found that when gold particles are reduced
to a few nano-meters—just hillionths of a meter—they become highly reactive and
readily bind to silica clusters, allowing the cluster to absarb infrared light and create
enough heat to potentially kill cancer tumaors. ...

Mews-Medical.Met — http: AAwww . news-medical.net/7id=5695
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