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Advanced Materials for Energy Storage

By Chang Liu, Feng Li, Lai-Peng Ma, and Hui-Ming Cheng*

Popularization of portable electronics and electric vehicles worldwide
stimulates the development of energy storage devices, such as batteries and
supercapacitors, toward higher power density and energy density, which
significantly depends upon the advancement of new materials used in these
devices. Moreover, energy storage materials play a key role in efficient, clean,
and versatile use of energy, and are crucial for the exploitation of renewable
energy. Therefore, energy storage materials cover a wide range of materials
and have been receiving intensive attention from research and development
to industrialization. In this Review, firstly a general introduction is given to
several typical energy storage systems, induding thermal, mechanical,
electromagnetic, hydrogen, and electrochemical energy storage. Then the
current status of high-performance hydrogen storage materials for on-board
applications and electrochemical energy storage materials for lithium-ion
batteries and supercapacitors is introduced in detail. The strategies for
developing these advanced energy storage materials, including nanostruc-
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About 900 years ago, coal, which evolves
from buried plants grown millions and even
billions of years ago and stores solar energy
in a much higher density than wood or
charcoal, was discovered and used as fuel
Later on, coal was used to power steam
engines in the 18% century, the symbol of
the first industrial revolution, and later to
produce electricity. Petrolewrn, which is
dmwi’rfrﬂzm FhE] mﬁm Export Citation 1
energy storage medium for solar energy
and has been mined and used massively
since the beginning of the 20™ century.
Petroleumn is obviously more than a fuel,
and 1= used not only to power vehicles via

e
internal combustion engines but also to

aimost everything in our lives JRCIRCNNGINHEEVIEPNE - I W 7




) 1[EWN: B v AN EES s 22l e

Wiley Online Library Login / Register

Accelerating research discovery to shape a better future

Today's research, tomorrow's innovation

Everything advan

Publication Advanced Materials
Publication Advances in Polymer Technolo -

1,600+ | d W line Books
Publication Advanced Engineering Materials

Author ADVANI, B. G.

Resources Author ADVANI, ARUNA T.
Researchers Author  Advani, Vivek M. e
Register online Manage your account Publish with Wiley Submit a paper

WILEY



R A RS TRIRtERER

Wi |E}f Online Li I'.)rarllr Nanostructured Electrode Material& Login / Register

23,319 results for "Nanostructured Electrode Materials"

FEFREFRESITR

Articles & Chapters (23,319)

+* SAVE SEARCH M RS

Filters = Refine Search

') Sorted by: Relevance v

Publication Type ~

AJLAGRERIETE | AR

Journals 19,059 Chapter ok i kR B HB# 1T HEZ

Books 3,717 Recent Developments and Prospects of Nanostructured Supercapa

Reference works 543 Katherine L. Van Aken, Yury Gogotsi

Manotechnology for Energy Sustainability
Publication Date
First published: 11 February 2017

Last Month 324

ast3 Months il REERAIHE R R T

A

Last 6 Months 1,923 5%k




TR

Filters

Publication Type ~

Journals 19,059
Books 3717
Reference works 543

Publication Date ~

Last Month 324
Last 3 Months 1,015
Last 6 Months 1,923
Last Year 3,593
Last Week 68

From: | YYYY To: | YYYY

Access Status

Open Access Content 296
Subjects ~
AGRICULTURE 28

AQUACULTURE, FISHERIES & 2

FISH SCIENCE

ARCHITECTURE & 1
PLANNING

ART & APPLIED ARTS 2

BIOMEDICAL ENGINEERING
MORE (30) 2,038

Published in ~

Default Book Series
Advanced Materials

Advanced Functional
Materials

small

Angewandte Chemie
International Edition

MORE (5) ~

Authors ~

Lou, Xiong Wen David
Wang, Zhong Lin
Zhang, Hua

Yu, Shu-Hong

Jiang, Lei
MORE (5) ~

3,485
2,140

1.562

1,419

1,258

113

a0

75

FE.

71

WILEY



RREE | EeZSMIEXER
ADVANCED SEARCH CITATION SEARCH
Advanced search Search Tips

You can use the Boolean operators AND (also + or

X &), OR and NOT (also -) within search fields. These
tors must be entered in UPPERCASE to
15 | Anywhere opera
RIREHALIMEY Ao y ope

-III- », - [ "
’:BEIJ&H’BETE Author If more than one term is entered, and no

Keywords

Abstract

Il TSRELMERIE , SMATIERTER/RISEMS “AND, OR,
Published in NOT" i&ﬁ'ﬁﬁ g iﬁiﬁﬁﬂf&

phrase.

HeEHATY

Use a question mark (?) in a search term to

PUBLICATION DATE aracter (wom?n finds women
Bﬁiﬁﬁﬂj |E_| asterisk (*) to represent zero

@ All dates or more characters. For example, plant* finds all
words with that root (plant, plants, & planting)
while an*mia finds variants with one or more
letters (anemia & anaemia). Wildcards CANNOT
be used at the start of a search term (*tension) or
() Custom range to when searching for phrases in quotes (“tobacco

smok*®").

() Last month hd

Author Search

Author names may appear with full first names or
just initials. Place author names in quotes to find
a specific name and its variants. For example,
“Inhn smith” finds articles bv lohn Smith. lohn K




Wiley Online Library Access by Wiley Institution Login / Register

ADVANCED SEARCH CITATION SEARCH

Advanced search Search Tips

SDUOUY scyunce > | | panmanagement ol XEIAZEERAND | ORLURNOTiH T

operators must be entered in UPPERCASE to

Anywhere h cancer . o— " e
AN 3SR , TIMER 7 RE RS
. —AFE , @ ¢ “RERIRSATE
Anywhere o
quotes. For example, spinal cord searches spinal
Published in AND cord while “spinal cord” finds this exact
phrase.
BEEEE:F“:;‘EE CA: A Cancer Journal for Clinicians Wildcards
Use a question mark (?) in a search term to

represent a single character {(wom?n finds women
or woman). Use an asterisk (*) to represent zero
or more characters. For example, plant* finds all

PUBLICATION DATE

@ Alldates ) )
words with that root (plant. plants, & planting)

while an*mia finds variants with one or more
() Last month i . . )

letters (anemia & anaemia). Wildcards CANNOT
be used at the start of a search term (*tension) or
() Custom range to when searching for phrases in quotes (“tobacco

smok*).

Author Search

Author names may appear with full first names or
search just initials. Place author names in quotes to find

a specific name and its variants. For example,

*John Smith” finds articles by john Smith, John K

Smith and John Colby-Smith while ] Smith” finds



WileyElFRERT L hRiRTE




T

hank you!

—=\[/

N.J

o

X

eyr= BT s) LI AE S =]

zfu@wiley.com

LiLuLJ_l Ju,llji

"'IWIHT‘ 1 ltnmnmlqw Uiz

"HT"IHII]F'WI

AL TR TR

L UM L L =
¥ i u mL\mL \.1;4& S | sibme) el | Sem
L AN R

.n\hnn! uanay '




YRIRSSHRSS (65 ) BIRAH
Hedk - JEERMHEAHX K HE HEE 12A SAFHEAE 8 /= 805-808 = , 100028
8% : 010 8418 7800 €& : 010 8418 7810

ERIA5SERSS (1652 ) AIRARE LB A
sl . Bl XS 06 SRS 17— Bi1 5885 T , 200120
FE1E : 021 8036 1200 €K : 021 6160 1661

NETEZFNS |, i5ihE www.wileyonlinelibrary.com
B RIEHREZ - china_marketing@wiley.com

WA MWileyE B RMIE 463 , BRASIREN—iREHHZER !




