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When was the first true scholarly English journal born?

A: 1565 i e

PHILOSOPHICAL
B: 1665 TRANSACTIONS.

C: 1765 =t

The Contents.

A Intradsfion to thie Trofl.  An Actomps of the Iraprovemens of
Optick Glafes ar Rome. Of the Obfervarion made i England,
L] of a 3anoﬂ.& Beltsof the Plane: Jupiter.  OFehe matton of
. ehe fae Comct prediifed, The Heads of many New 8bfervations
and Experiments, inorder toan Experimental Hiftory of Coldg
eogetber with fime Thermometrical Dijeosrfes amd Experiments.
A Relationsf s wr:aﬂdhhgﬁrm Calf. O & peealiar Lead-
Ore in Germany, very sfeful for Effays, 0fan Hungarian Bo-
Yy of ehe fame efftid waek ehe Bolas Armenus, @ the New Ame-
rican W hale filbimp aben the Bermudas, A Narative concesning
the fuceefs of the Pendulum-watches o Sea for the Longi-
mﬁ es ) amd the Grane :,;:l;;:ent ?’"’ﬁ“} o A Catalypur of the
FPhalsjopbical B ] Monficur deFermar, fown/ellosr ar
Tholoufe, l’ﬂr'a':r{:lu“jf -

The Introduliion.

Hereas there is nothing more neceflary for promoting
the improvementof Philofophical Matters, than the
communicating ta Tach, as apply their Studies and
Endeavours that way, fuch things asaredifcove-
red or put in praclife by others: itis therefore
thought ft to empruy the Prefi, as the moft praper way to,
gruiﬁc thofe, whnl'c:ngagcm:utinfu:h Stadies, and delight
an the advancement of Learning and profisable Difcovenies,
dothenitle them to the knowledge of whatth's Kingdom, or
wother parts of the World, do, from timero time, afford, as u'q'“‘

A of

Hen ryOIdenb rg
(1618-1677) 6th March 1665
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TR LR FEIEATS

A Es R R, WS REEEARBTE MM —A~16655F1H5H Hik
[ W i 2 8- 55 2 )i (Denys de Sallo)fil/r T AL (%% Z4%) (Journal
des Scavans); —~N16655E3 H 6 H 9t [E 2 5 2221 T A IR SA 1% (Henry
Oldenburg) ] /r TAB K (I ——H A 510G Q& A G & 4T IR E |

W 7R A5 s 4 T4 45) (Philosophical Transactions of the Royal Society,1776
FEHN CREEZRZESSTD ).

(FFERE) RAZESIE ARUR ISR T I, B 5RE
AT, B UCR A Journal—wRfE N4, HAFISRE N “T R TATHIEF
FOMARERZ KT ER RN —M PR . HNELERREERE
ANEA [ K R 25 2R B, B A Ehas . BRSO, Rk — LRt
HARIR Y E, A AR 2 s2 g, DL R M S B 5 . AT 542
XTI EE T BB - BN ER AR RES, B E RO
TR T SATI RS PRE ARG 4T . (&) JFRIELET R, SRR ARIEL
TE S S A A ZE, MRS H Z R @l (FRICTH)D) A—H
JELRZE S, OV SR T T SR K2 AR T
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BAZELXEAPHMH s .
ary of ﬁti} of Science &?l'e(!]émolog:.' of China ’&%*XEK "sa_-i.'* '/-?'L?l—:'b.\@ Z_

- FHE (BHRY AT (Nature) www.nature.com

(Nature) J&T)=2& 5t & F 0 E bR R, B MW1869F-1EIA /R 3L

YR AITICAK, 4R an— Mk 8 A PE 1S A R RE it B A 25 B ) A
, HHFIERER “BRZERINEESERNBLE A, LA
BEEHAERMRRT—0XHPRERAERRE” . (BR) BRI
WEEM TS CH: X-H4, F1, BRI, 2ERIIKH, DNA
gt , TolEE 2 A4, B4 HThe Nature Publishing Group i i, &
JRA Z Fh b1 .

%E «*4%» )%?'Jf‘ﬁﬁwww.sciencemaq.orq

(BE2) B T 5 0 2 iR SCRF AN 70 18804, H 190042 iy 56
E R et e (AAAS) BIE T HID. 8 BRI DA 5 P EE 2Rt 22t
FLEM, AIREHMBAR, Bt Eios. AR L H TR 1 i
BARIEFEN R JaRAEHE 2 G A #h T 20 e 1%, Rk S B8
WEFUR MBI R e e sy, AT E R “RERF, RSTHE” o (
Br) BRI R B FEAT PRI RERE 1 iz SR A F R, AlE R
FHAAE B RRIZ AL .
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. SCI (Bl2£5] 2 5]) , Science Citation Index
El ( L7£2:5])» , The Engineering Index
CPCI[ISTP] (FHiZz=1l¢2:15])» , Conference Proceedings

Citation Index (Index to Scientific & Technical Proceedings)
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Is SCI {Science Citation Index) a
journal?

4

A: yes
SCLERE (Rl=5| 3XCxR51Y W y
JECTERR, HAFRN: Science B: no
Citation Index,, BT+ 19614,
wRRERAEREEmEC: | don't know
% (Engene Garfield) 1953442
5] e AR TS .
19634F ik Science Citation Index
19734F 4 ik Social Sciences Citation Index

19784 H ik Arts & Humanities Citation Index
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— http://science.thomsonreuters.com/mijl/

Science Citation Index®
Science Citation Index Expanded™ > (Web of Science)

Social Sciences Citation Index® > (Web of Science)

2009 JOURNAL
CITATION REPORTS
IS HERE!

JOURNAL SEARCH

SCIENCE CITATION INDEX EXPANDED

SEARCH Find a specific journal by title, titl

WVIEW JOURMAL LIST View a list of all journals

VIEW SUBJECT CATEGORY View a list of all journals covered

WIEW JOURNAL CHANGES View a list of all journal coverage

LEARN MORE =

e words, or ISSN

in a specific category

changes
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&
Where to Publish?

The survey before this seminar : Reasons for choosing a journal

(n=118)
0 0.5 1 1.5 2 25 3 35 4 45 5
1. BAT L &
2. BEmEF 4.43
3. HRERE

4. ERMFELMBELE

5. ELBARASR

6. £ =75 A 1R B 18 SCARAY

7. R R B ETREE T REN L
8. RE RIFEB I ERE L T EENL
9. R REIRWITER K%

10. Open Access) T ik

11
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Impact Factor (IF)

Impact Factor,ype =

Number of citations in 2009 to articles published in 2007 and 2008
Number of source items published in 2007 and 2008

Cited Citing
window window
Example
2004 2004 Journal of ... publishes 75 articles in 2008 and
2005 2005 83 articles in 2007.
2006 2006 In 2009 it receives a total of 344 citations to

these articles in all the other published journals.

2007

The journal’s Impact Factor for 2009 is
344 + (75 + 83) = 2.18

2008

12
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What the highest Journal Impact Factor

CHEMISTRY
AN ASIAN JOURN, AL

SCIENCE

Hepatology NINALS ECOLOGY

"“:'

L
W T

=W

CA: A Cancer Journal for Clinicians 101.78

13
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IS Web of nnowledge™

Journal Cita

Information for New Users

Select a JCR edition and year: Select an option:
@ JCR Science Edition 2011 - ) View a group of journals by Subject Category -
m—baaseh=foma-apgcific journal

@ View all journals

ISI Web of Knowledge*™ s

Journal Citation Reports®

|'J—“'"ELC°’“E‘ | 2 “E““ 2011 JCR Science Edition

T Journal Summary List Journal Title Changes |~
Journals from: All Journals

Sorted by: Impact Factor -

Journals 1 - 20 (of 8336) | [1121214als5l6lz18l21101p Pp P Page 1 of 417

MARK ALL | | UPDATE MARKED LIST |

Ranking is based on your journal and sort selections.

JCR Data i) Eigenfactor® Metrics i)
Abbreviated Journal Title 5- - Artich
Mark Rank (linked to journal ISSN Total | Impact | Year |Immedia . Cite: . icie
infermatiorn) Cites Fagtor Impact Index <Y Articles Half- E.tges:lcfg:gnr‘a Influence®
Factor life Score
= 1 CA-CANCER 1 CLIN gggg_ 109756 101.780 67.410 21.263 19 3.8 0.04500 24,536
= 2 MEW ENGL J MED gggg_ 232068 53.298 50.075 11.484 349 7.8 0.66383 21.304
0732-
= 3 ANNU REY IMMUNOL ocan 15990 L52.761 42.901 9.174 23 8.2 0.05199 23.427
0034-
= 4 REV MOD PHYS 6861 31368 43.933 44.436 10.026 38 9.8 0.11661 28.900
0009-
[l c CHEM REVW - 103702 40.197 42.054 7.158 196 7.9 0.21470 12.333
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IS| Web of Knowledge*™

Journal Citation Reports®

- b RETURN TO NEXT
{orweELCcomE | | 7 HELP LIST ¥ | JouRNAL

T Journal: CA-A CANCER JOURNAL FOR CLINICIANS

5-Year
Impact Impact

—Mark lournal Title ISSHN L
E:} CA-CANCER J CLIN 0007-9235 10976 101.780 67.410

2011 ICR Science Edition

Citable Cited Citing

21.263 19 3.B 5.6

Cited Journal (Il Siting Journal [l  Scource Data Journal Selt Cites

| CTEDJOURNALDATA | | CITING JOURNALDATA | |[Jjj IMPACT FACTORTREND | | RELATED JOURNALS

Journal Information Ji

Full Journal Title: CA-A CANCER JOURNAL FOR CLINICIANS
IS0 Abbrev. Title: CA-Cancer J. Clin.
JCR Abbrev. Title: CA-CANCER 1 CLIN
ISSMN:0007-9235
Issues/Year: 6
Language: ENGLISH
Journal Country/Territory: UNITED STATES
Publisher: WILEY-BLACKWELL
Publisher Address: COMMERCE PLACE, 350 MAIN ST, MALDEN 02148, MA,
Subject Categories: ONCOLOGY | scopENOTE | | T VIEW JOURNAL SUMMARY LIST | | (5 VIEW CATEGORY DATA

Journal Rank in Categories: |E| IOURNAL RANKIN |

Efgenfactm'@ Metrics
Eigenfactor® Score
0.04500

Article Influence
24.536

® Score

Additional Links

Wational Library of China -

Journal Impact Factor U

E

FT11
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Journal Citation Reports®

P . RETURN T0) . .
[ L WELCOME| | * HELP ""—l LOLLEN AL 2011 ICR Science Edition

 Rank in Category: CA-A CANCER JOURNAL FOR CLINICIANS

Journal Ranking U
For 2011, the journal CA-A CANCER JOURNAL FOR CLINICIANS has an Impact Factor of 101.780.

m

This table shows the ranking of this journal in its subject categories based on Impact Factor.

Total Journals Journal Rank Quartile
in Category @ in Category in Category

ONCOLOGY 196 1 Q1

Category Name

Category Box Plot U
For 2011, the journal CA-A CANCER JOURNAL FOR CLINICIANS has an Impact Factor of 101.780. 4

This is a box plot of the subject category or categories to which the journal has been assigned. It provides information about the distribution of
journals based on Impact Factor values. It shows median, 25th and 75th percentiles, and the extreme values of the distribution.

CA-CANCER J CLIN, IF = 101.780.

102
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Information for New Users

Select a JCR edition and year: Select an option:

@ JCR Science Edition 2010 = ) View a group of journals by Subject Category =
@ Search for a specific journal
) View all journals

Journal Citation Reports

Journal Search -

The Journal Search page allows you to search for specific titles. |

WA

1. Select a search aption from the Search by menu. The options are: Full Journal Title, Abbreviated Journal Title, Title VWord.
and |SSHM.

2. Enter atitle, a partial title, a title word, or an ISSM. Capitalization does not affect your search.

3. Click the Search button.

Search Examples:

Full Journal Title: Enter JOURNAL OF CELLULAR PHYSIOLOGY
or JOURNAL OF CELL* (more examinles)

Abbreviated Journal Title: Enter J CELL PHYSIOL or J CELL * (more examoles)
Title Word: Enter CELLULAR or CELL* (more examoles)
ISSN: Enter 0021-9541 or other ISSN (more examoles)

Accepitsble Use Policy

Copyright © 2011 Thomson Reuters,



http://lib.ustc.edu.cn/lib/index.php

O,

FRBEZLELXG APH

Library of University of Science & Technology of China

Full Journal Title

Enter a journal title or a partial title with a wildcard. As an alternative. click view list of full journal titles. and then cut and paste
a title fram the list.

The asterisk (*wwildcard represents any number of characters, including no characters. At least one character is required before
the asterisk.

Examples:

+ Journal of Mathematical Chemistry matches Joumal of Mathematical Chemistny.
+ Journal of Math® matches Joumal of Mathematical Biclogy, Joumal of Mathematical Chemistry. Jourmnal of Mathematical

Economics, etc.

Abbreviated Journal Title

Enter an abhreviated journal title. The abbreviated journal title must be the JCR abbreviated title, not the IS0 abbreviated title. You
may use the asterisk wildcard to truncate abbreviated titles.

Examples:

= Mol Mater matches Mol Mater (Molecular Materals).

= Mol* finds Mol Biol Cell (Molecular Biology of the Cell). Mol Cell Biol (Molecular and Cellular Biology), Mol Mater (Molecular
ifaterials). etc.

= Mol Cancer® finds Mol Cancer Res (Wolecular Cancer Research) and Mol Cancer Ther (Molecular Cancer Therspsulics).
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Title Word

Find journals whose title contains the word you enter. Truncate to find plurals and variant spellings.
Examples:
¢ Ocean finds Applied Ocearn Research, China Ocean Engineering. Ocean & Coastal Management, etc.

* Ocean® finds the same titles that Ocean finds. as well as Frish Oceanography. Oceanclogy, and other titles that contains
a word beginning with Ocean.

+ Ocean Eng® finds China Ocean Engineenng, Ocean Engineering, and Joumnal of Waterway Port Coastal and Ocean
Engineering-ASCE.

I55N

Find the journal whose |SSH matches exactly the number you enter. Keep in mind that a journal may have two ISSMs if it is
published as printed journal and an electronic journal.

Examples:
+ 02484900 finds the journal whose ISSN is 0245-4900

+ 02484900 finds the journal whose IS5SN is 0245-4900.
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WEB OF KNOWI| EDGE™ ‘ DISCOVERY STARTS HERE

ST T | BE | #ieg®slE 0 | A EndNoteweb | R |

BT& RS
We [SIFSTEARIEENBIERSS - ALSIZFENESEAe (ZHS) BHFHENE “Hs B ETARE" Tatl “HslEF" =4

Er ¥R E ixiE— 1T HIRE
wE  (FEHE WESIEENENE LT pmips e ERES HITISTES, URDENEM LR ETNES. W30 Web of Science HFE#

WEl|SE R &SRR
1% wAER WEIEE M5 5F B

“iE HASEMFRBAERMNY - RS

A + U-ARCHITECTURE AND URBANISM
| A U-ARCHIT URBAN
_ : : A CRITICAL REVIEW: LASER TECHNOLOGIES FOR DEFENSE AND SECURITY
A O'Brian CF OR OBrian C* P SOC PHOTO-OPT INS
| AN A E-APPROCHE NEUROPSYCHOLOGIQUE DES APPRENTISSAGES CHEZ L ENFANT
ANAE
— . A WAKE NEWSLITTER
¢ Comp® Appl™ Math™ (BA T4 WAKE NEWSL
AAA-ARBEITEN AUS ANGLISTIK UND AMERIKANISTIK
| AAAARB ANGLIST AM
=4 1943 or 19431945 AAAS R&D BUDGAI%;'AJE‘;"NE&%OEICY PROJECT
AAAS SELECTED SYMPOSIA SERIES
A AAAS SELECT
FME—FR AACE BULLETIN
AACE BULL
AALL PUBLICATIONS SERIES
AALL PUBL S
AAPG BULLETIN
AAPG BULL
AAPG BULLETIN-AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS

Jourtiak+itle Abbreviations

PG STUD GEOL
AAPS JOURMAL
AAPS J
AAPS PHARMSCI
AAPS PHARMSCI
AAPS PHARMSCITFCH
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Select a JCR edition and year:

@ ICR Science Edition 2011 -

itation Repor

S®

Information for New Users

Select an option:

@ View 3 group of joyrnals by Subject Category -

) Search for a specific journal
@ view all journals

SUBMIT

This product is best viewed in 800x600 or higher resolution

Journal Citation Reports®
(SIWELCOME | | WELP |

Subject Category Selection

1} Select one or migre
categories from the list.

(ow bo palack morg than gogl

2} select to view Journal data
or aggregate Category data.

[CELL & TISSUE ENGIKEERING -~
(CELL BIOLOGY

[ICHENISTRY, AHALYTICAL

(CHEMISTRY, APPLIED

ICHENTSTRY, IMORGANIC & NICLELR

CHENISTRY, MEDICIHAL

CHEMESTRY, MNULTIDIGLIPLIRARY

I(CHENTSTRY, ORGANIC
|CHEMISTRY, FHYSICAL w

%1
i = view Journal Data - sort by: | Jourmal Title

© & View Category Data - sort by: |Category Titls

SN
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sM S
IS| Web of Knowledge
Journal Citation Reports®
{atweicome | | 7 HELP 2011 JCR Science Edition
 Journal Summary List Journal Title Changes |~
Journals from: gypject categories CHEMISTRY, MULTIDISCIPLINARY | €} VIEW CATEGORY SUMMARY LIST |
Sorted by: Journal Title « | SORT AGAIN
Journals 1 - 20 (of 154) | Sort agaln 517181 2| Page 1 of 8
| MARKALL | | UPDATE MARKED LIST | Ranking is based on your journal and sort selections. i
JCR Data i) Eigenfactor® Metrics i)
Abbreviated Journal Title 5- - Artich
Mark Rank (finked to journal ISSN Total Im : Cite . icie
_ : pact Year Immediacy ,_,. _ | Eigenfactor® ®
informatior) Cites @ Factor Impact Index Articles '1;','; Score Influence
Factor Score
[ 1 ACCOUNTS CHEM RES igié_ 39664 21.640 22.507 3.460 126 7.0 0.10120 7.299
2156-
[l 2 ACS COMB SiCI 5957 81 0.852 88 0.00006
1936-
] 3 ACS NAMNO 0851 22409 11.421 11.708 1.631 1141 2.0 0.12083 3.767
0567-
0 4 ACTA CHIM SINICA 7351 2291 0.5332 0.531 0.041 461 5.6 0.00281 0.067
0 5 ACTA CHIM SLOW égég_ 1116 1.328 1.278 0.109 119 4.1 0.00299 0.262
[l 6 ACTA PHARMACOL SIN ig;;_ 4685 1.953 2.083 0.380 200 6.1 0.00998 0.513
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| [ |
(o 'WELCOME | | [ HELP J O u rI I aI I I St 2011 ICR Science Edition

T Journal Summary List Journal Title Changes
- i ; ISTRY, MULTIDISCIPLINARY |} VIEW CATEGORY SUMMARY LIST |

w | SORT AGAIM

Sorted by: Impact Factor

Journals 1 - 20 (of 154) | [1121314151612181p 4 Page 1 of 8

| MARKALL | | UPDATE MARKED LIST |

Ranking is based on your journal and sort selections.

JCR Data i) Eigenfactor® Metrics i)
Abbreviated Journal Title 5- - e
Mark Rank (linked to journal ISSN Total lim : Cite: . icle
_ : pact |Year Immediacy , .. _  Eigenfactor®
information) Cites | Factor Jmpact Index Articles I-:iE:‘I; ccore Influence®
Factor Score
| 1 CHEM EEW gggg_ 103702) 40.197 B2.054 7.158 196 7.9 0.21470 13.333
[l 2 CHEM SOC REV gg?g_ 35918) 28.760 PS8.0SE £.471 314 3.2 0.13678 8.0849
[l 3 ACCOUNTS CHEM RES igg_é_ 396004 21.640 p2.507 3.460 126 7.0 0.10120 7.299
| 4 MNAT CHEM i;gg_ L260) 20.524 p0.533 5.308 120 1.8 0.03284 7.957
| g MAND TODAY éi:g_ 2170) 15.355 QL6.078 2.324 37 2.8 0.01213 5.167
0935- |
[l 6 ADV MATER 0648 79860) 13.877 QL12.813 2,155 789 .0 0.26241 4.071
[l 7 ANGEW CHEM INT EDIT ;:3?_ 209862) 13.455 |13.195 2.898 2002 5.4 0.51421 3.378
| 8 MAND LETT ég:i_ 75287) 13.198 J13.843 2.082 Q55 4.2 0.34591 5.070
— 1936-
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FHIFRF(Eigenfactor): &5 MEMEOHTHITIRIS XN EEM

BRI & (Thomson Reuters) B F EE T2000E 1 B EHEM# L & BATIS I B IRS ¥ 1838 MR (JCR—Joumal Citation Reports(R))
E o ig T T SERRREIRE 0k TN T EEATH B —H L E T (Eigenfactor™ Metrics » ' $EEizenfactor Score FArticle
Influence Score) o HIEHRICEE 20075 e FF i 244 -

Eigenfactorf1 T {EEIB 2 T Google B M H & " (PageRank): —&HRIE BITE T GoogleF|F FT1§i3% » MEizenfactor|{& N3]
MR MNEFETE - FSEHEREIEE T RO EE W BT -

EigenfactorfI TFRIB : BRI EF—(TEAT HEENERZET PR —RESTRHEE 2 — 18T, #METRD
iR REEH AR —SEE T E BB T (T i flm. 2000 R AEHRAMEREE - B8 ElNatur=AMHE

[+ 43 {E(Eigenfactor Score)#11.83870 » HXEigenfactor MetricsH{E Bi&1¥ Mhttp:www eigenfactor.org =

Eigenfactor Score (IFERF 53 {H) : M ERTE R ERRIERBIEHICRER T E WS AR - IEERET - HiEEF
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T Rank in Category: Nano Today

Journal Ranking U
For 2011, the journal Nano Today has an Impact Factor of 15.355.

This table shows the ranking of this journal in its subject categories based on Impact Factor.

Total Journals Journal Rank Quartile

Category Name in Category in Category in Category

CHEMISTRY, MULTIDISCIPLINARY 154 5 Q1
MATERIALS SCIENCE, MULTIDISCIPLINARY 232 4 Q1
MANOSCIENCE & MANOTECHNOLOGY 66 2 Q1

Category Box Plot U
For 2011, the journal Nano Today has an Impact Factor of 15.355.

This is a box plot of the subject category or categories to which the journal has been assigned. It provides information about the distribution of
journals based on Impact Factor values. It shows median, 25th and 75th percentiles, and the extreme values of the distribution.
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| first mentioned the idea of an impact factor in 1955.
At that time it did not occur to me that impact would
one day become the subject of widespread controversy.
...... It has been used constructively to select the best
journals for Current Contents® and the Science Citation
Index,® and for library collections. However, it has been

misused in many situations, especially in the
evaluation of individual researchers.

“The use of JCR and JPI in measuring short and long term journal impact”.
Presented by Eugene Garfield at Council of Scientific Editors Annual
Meeting held in May 9, 2000.

http://www.garfield.library.upenn.edu/papers/cseimpactfactor05092000.htm|
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Mn,O,—Graphene Hybrid as a High-Capacity Anode Material for Lithium lon
Batteries

Hailiang Wang, ™ Li-Feng Cui,*$ Yuan Yang,* Hernan Sanchez Casalongue,
Joshua Tucker Robinson,t Yongye Liang,™ Yi Cui,** and Hongjie Dai**

Department of Chemistry and Laboratory for Advanced Materials and Department of Materials Science and
Engineering, Stanford University, Stanford, Californig 94305

Received June 17, 2010; E-mail: hdai @ stanford.edu; yicui @ stanford.edu

Abstract: We developed two-step solution-phase reactions to (@)

form hybrid materials of MnsO, nanoparticles on reduced graphene 1. MnfAc), 80°C

oxide (RGO) sheets for lithium ion battery applications. Selective _— ooy 3
arowth of MnsO.4 nanoparticles on RGO sheets, in contrast to free L e 84 Rl

] ] {C]_ Eg ”
peed of Publication

2] ||BRESE S
between the graphene substraies and the Mn;O4 nanoparticles ‘E “w i‘. 3
grown atop. The Mn3O4RGO hybrid could be a promising . M‘K\wﬁ
candidate material for a high-capacity, low-cost, and environ- I
mentally friendly anode for lithium ion batteries. Our growth-on- 10 20 30 40 50 60 70 80
graphene approach should offer a new technique for the design " 25{Degres)

e

and synthesis of battery electrodes based on highly insulating
materials.

Mn,0, Graphena Graphene

N
/0.28hm
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Graphene Anchored with Co;0,

Nanoparticles as Anode of Lithium Ion

Batteries with Enhanced Reversible
Capacity and Cyclic Performance

Zhong-Shuai ‘Wu, ‘Wenai Ren,* Lei Wen, Libe Gao, Jinping Zhao, Zongping Chen, Guangmin Zhou, Feng Li,

and Hui-Ming Cheng*

Shenyang Hational Laboratory for Materdals Sdence, Institube of Metal Resaarch, Chiness Acadenmy of Sdences, 72 Wenhua Rood,

Shenyang 110016, Paople’s Republic of China

ithium-ion batteries (LIBs) are the

porever sounce of choice not only for

popular consumer electronics but
also for upcorning electric wehicks.)™? So
far, various materials, such as graphitic/non-
graphitic carbon,® transition-rmetal oxides
Bni,,® Tiy® Fey Ou7 Coyg0, 770 Nidy, M
MiniCy'* MoOy, " Wi, chalcogenides
(Ti%:1."*" nitrides,"” polymers,'® lithium al-
lows i5i, 5n, Al, SkiSmultnary alloys," ™7 and
their composites™ ™ have been explaited
as the anode materials of LIBs Among
them, Co.0y attracts extensive interest for
LIBs due to its high theorstical capacity
(290 mAh 97"}k more than two times larger
than that of graphite (372 mAh g~ "L which
are expected to meet the requiremants of
future energy storage systems.” " How-
ever, its large volume expansion/contrac
tion and ssvere particle aggregation associ-
ated with the LiT insertion and extraction
process lead to electrode pulverization and
lass of interpartice contact and, conse-
quently, result in a large imeversible capac-
ity loss and poor cycling stability 2™ A& wvari-
ety of app=aling strategiss have been
utilized to solve these intractable prob-
lems, including the use of carbon-based

peed of Publi

ficiency, achieving long cyding life and
good rate capability of Co0y dectrode ma-
terial still remains a great challenge.
Graphene, a new two-dimensional car-
ban material, is recently expectad to be an

WAL A ETEND.0T

ABSTRACT We report a fadle strateqy to synthesize the nanocomposite of Coy

conducting graphens as an adwanced ancde matenial for high-performance lithium$

nanopartides abtained are 10—30nm in size and homogenewsty anchar on graph
the neighkaring sheets separated. This (o0, fgraphene nansomposite dsplays su
with large reversible capadty, excellent cpdic performance, and good rate capabilit
of the andharing of nanopartides an graphene sheets for masdmum utilization of &

nanopartides and graphene for energy storage applications in high-performance lighi

KEYwWORDS: graphene - cobal cxide - nanomaterial - anode - lithium-i

batteries - cyclic perfermance

advanced anode material in LIBs™ ™% due to
its supsrior electrical conductivity, high
aurface-to-volurmne ratio, ultrathin thickness,
structural flexibility, and chamical
stability.***" It has been demonstrated that
graphene-based anode materials have large
initial discharge capacity (600—2042 mAh
g~"l and reversible capacity {540 — 1264 mAh
g7, altthough they suffer from large imevers-
ible capacity, kow initial Coulombic effidency,
and fast capacity fading™ ™ * More impor-
tanthy, graphene can also be usad in compos-
it=s with metdlic or cxide MPs to improve

[

"

. b
s

the dedrochemicl performance of thess

sionfoontraction and aggragation of MPs dur-  and acceprtad Ma]rtllrltﬂ
ing Li charge’discharge process.*® Mean-
while, the anchoring of MPs on graphens
can effectivaly reduce the degres of restack-

ing of graphane shests and consequently

101021 mn 007 40

VoL 4 - NO.6 » 3187-3194 + 2010 SEERJAMNIT
L

cation

.

& W10 Amanizn CThamicad Sockiy

*Addmss corraspondance to

cherg@mr.ac.o,

WO M B T 2T

Facedwed for restew April 10, 2010
and acoepitad MayO2, 2000,

Fublished omlina Miay 12, 2012,
10. 10231 /min1 007 40x

& MICAmanzn Chamicd Socky
] |'|.

A1E7-3194 = 2010 .:.-.;-'-I[-._____l.:_'ﬁ'J-.___

=

Published onlins May 13, 2018,

L



http://lib.ustc.edu.cn/lib/index.php
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Contents lists available at ScienceDirect
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journmal hemepage: www.elsevier.com/locate/electacta

Enhanced cycling performance of FesO4—graphene nanocomposite as an anode
material for lithium-ion batteries

Peichao Lian?, Xuefeng ZhuP, Hongfa Xiang?, Zhong Li?, Weishen Yang®, Haihui Wang 2-*

3 5cheol of Chemistry and Chemical Engineering, South China University of Technology, Wushan Read, Guangzheu 510640, China
b Srate Key Laboratory of Catalysis, Dalian Institure of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China

ARTICLE I NFO ABSTRACT
Article history: Fe304-graphene nanocomposite was prepared by a gas/liquid interface reaction. The structure and
Received 1 June 2010 morphology of the FesOu-graphene nanocomposite were characterized by X-ray diffraction, scanning

Received in revised form electron microscopy and high-resolution transmission electron microscopy. The electrochemical perfor-
19 September 2010

mances were evaluated in coin-type cells. Electrochemical tests show that the Fe;04-22.7 wt.% graphene
Accepted 25 September 2010 , e . , . . . . .
Available anline 28 Octaber 2010 nanocompaosite exhibits much higher capacity retention with a large reversible specific capacity of
1048 mAhg—! (99% of the initial reversible specific capacity) at the 90th cycle in comparison with that
of the bare Fe3 04 nanoparticles (only 226 mAh g=' at the 34th cycle). The enhanced cycling performance

E::g;;:; sheets can be attributed to the facts that the graphene sheets distributed between the Fe; 04 nanoparticles can
Fe; 04 nanoparticles prevent the ageregation of the Fes Oy nanoparticles, and the Fe; Oy—graphene nanocomposite can provide
Manocomposite buffering spaces against the volume changes of Fe; 0y nanoparticles during electrochemical cycling.

Anode material @ 2010 Elsevier Lrd. All rights reserved.

Lithinm-inn hatteries

[ u
S e e d Of P l I b I I ‘ atl O I l “host anode during rapid charge [1,12]. Further-
1as advantages over other carbon alternatives in

tronic conductivity, low cost and eco-friendliness
sources for portable electronic devices and viewed as the promising [5,11-14]. However, its application in practical lithium-ion bat-
power source of electric vehicle. Their energy density and power teries is still hindered by the poor cycling performance arising
densitvy mainlv denend on the nhvsical and chemical nronerties of from the severe acoresation and hoee volume chanoe of Fea(.
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Abstract: Itis shown that a "nanofluid” consisting of copper nanometer-sized particles dispersed in ethylene glycol has a much
higher effective thermal conductivity than either pure ethylene glycol or ethylene alycol containing the same volume fraction of
dispersed oxide nanoparicles. The effective thermal conductivity of ethylene glycol is shown to be increased by up to 40% for a
nanofluid consisting of ethylene glycol containing approximately 0.3 vol % Cu nanoparicles of mean diameter = 10 nm. The
results are anomalous based on previous theoretical calculations that had predicted a strong effect of particle shape an effective
nanofluid thermal conductivity, but no effect of either particle size or particle thermal conductivity. (C) 2001 American Institute of
Physics.
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