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Key word 1: $BZREE 28
Supercapacitor* or ultracapacitor or EDLC or Electriccal
double layer capacitor or Pseudocapacitor or Supercap or
Doublelayer cap or Suppercapacitor or Goldcap* or Gold
electrical condenser

______ == - —

l Key word 1. |and. l Key word 2.

Key word 2: 22
Gel or Sol-gel or Gelatin or Polymer gel or Hydrogel or
Gelate or Aerogel
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Graphene-Based Supercapacitor with an Ultrahigh Energy Density

fi: Liv, CG (Liv, Chenguang)l 13 Yu, 2 (Yu, Zhenning)' 2 Neff. D (Neff, David)l 1 Znamu, A Zhamu, Aruna){ 2! Jang, BZ (Jang, Bor 21!

A

{E&34#: Graphene; supercapacitor, energy density; fonic liquid l)

REDUCTION

KeyWords Plus: DOUBLE-LAYER CAPACITORS; GRAPHITE OXIDE; COMPOSITES; FILMS; ULTRACAPACITORS; EXFOLIATION; ELECTRODES;

Key word 2: EEZ
Gel or Sol-gel or Gelatin or Polymer gel or Hydrogel or

Gelate or Aerogel

r— - - N
i lonic liquid

www.las.ac.cn



e

Interfering word : F#{1d

| Cap*, 0L 3 lrcapacitance |

f' _____________________

Preparation of Novel 3D Graphene Networks for Supercapacitor Applications

Harnessing Three Dimensional Anatomy of Graphene Foam to Induce
Superior Damping in Hierarchical Polyimide Nanostructures

{E&: Nautiyal, P (Nautiyal, Pranjal)l 11 Boesl, B (Boes!, Benjamin)l 11 Agarwal, A (Agarwal, Arvind)[ 1]

Xii#ia
KeyWords Plus: POLYMER CGMF’OQ%TES: STRAIN SENSOR; SUPERCAPACITOR ELECTRODES; ELECTRICAL-

CONDUCTIVITY; THERMAL-PROPERTIES; CARBON NANOTUBES; HIGH-TEMPERATURE; SPONGY GRAPHENE;
IO BATTERIES; PERFORMANCE

appropriate. Some future electrode design trends and directions are also discussed.
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Supercapacitor* or ultracapacitor

or EDLC o.riccal double . .
itor or :
Gel or SCEE=)r Gelatin

layel
Pseudocapacitor or Supercap or

Doublelayer cap or Chemelectric  ©" Polymer gel or Capacitance ,
cap* or Suppercapacitor or Hydrogel or Gelate or Supercapacitor near
Goldcap* or Gold electrical A_ero_gel_ application

condenser or lonic liquid

Electrical condenser or
Chemelectric cap™ or
Dream energy storage system
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( Supercapacitor* or ultracapacitor or EDLC or Electriccal double
layer capacitor or Pseudocapacitor or Supercap or Doublelayer

cap or Chemelectric cap™ or Suppercapacitor or Goldcap* or Gold
electrical condenser or Electrical condenser or Chemelectric cap™ or
Dream energy storage system ) and (Gel or Sol-gel or Gelatin or
Polymer gel or Hydrogel or Gelate or Aerogel or lonic liquid) not
(Capacitance or Supercapacitor near application)
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& Related Records
MENDELEEV COMMUNICATIONS -
-3
#: 17 #3: 5 W: 296-298 BESIREXRE
DOI: 10.1016/ mencom.2007.09.017 4 oimsITRE
RS SEP-OCT 2007 (5285 Web of Science ™ $H0£.5)
EEMAEE
""\-\.._‘ N H ?g f 4,6-dihydro-1H NiS/AIZO3 (350 d C) by i t 3H SRR
e e o of 4,5-dihydro- on Ni egrees C) is y a peculiar o give 4 Al Databases
j-—’ - - T ;,-—’ Gzl 4in Web of Science Core Collection
T pa 2 in BIOSIS Citation Index
KT 0in Chinese Science Citation
KeyWords Plus: 1H-BENZ<G=INDOLES; LIBRARIES: DYES Database

0 in Data Citation Index
. FEEE 0in SCIELO Citation Index
B AEE M Trofimov, BA (B EE)

+  Russian Acad Sci, AE Favorsky Irkutsk Inst Chem, Siberian Branch, Irkutsk 664033, Russia

. RIS
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+ E&ERBIS: 2013
EEEH
HARFE

ELSEVIER SCIENCE BV. PO BOX 211, 1000 AE AMSTERDAM, NETHERLANDS

P




L R E RS R R L

NATIONAL SCIENCE LIBRARY CHINESE ACADEMY OF SCIENCES

L ERE

/', Chrome A1 "LLEHILE",

e AR, REEENSEENTIR,

LA
BAENER,. ETEELTE. EREEREEE A

HarE: gefitinib

HamEmaE: EHEIERE
aTE: < v
{ERRE O (EAF O ERiEdR O fEaEn
WP REE
%)\ EREITBI SRR BRSNS T,
SR - S
Hifh: FIEFIE

HEA (Atm): < R

[fie] (fME): - .

BE (BEE): - .

Fadt = -

REEXHEE: R FEERE
S RRIETE

www.las.ac.cn



NATIONAL SCIENCE LIBRARY.CHINESE ACADEMY OF SCIENCES

L'-ﬂ-l hER S AR ISR

SR e

A\ chrome Fzig e EeeEr. RERNNZHIME  FUSTISS0E.

+ | EnEiFETERENE. ) @& | FE5R0File | EEEE

[.m*iﬁ&ﬁﬁﬂ%ﬁm

2. EREAFHEES

3. WFREIHAER

4. FREGHEES

6. WFREIHAES

2i0F

ESlin

ESlins

2i0F

ESlins

WERNGFRES

4 E1

=]
;
=]
v

CHENF. Preparing gefitinib used to treat nen-small cell lung cancer, by subjecting 3-morpholin-4-ylpropyl methanesulfonate and 4-((3-chloro-4-flucrophenyl)amina)-T-methoxyquinazolin-6-ol to

etherification reaction to obtain gefitinib

ERIS: RCCRP6453003 JEeE: Al HI5: SUMMARY FEER: T

R

S SR HmEr T

Rz (2)| MsCl

FHE: Advantages: 1) simple method, 2) mild reaction conditions, 3) readily available starting materials, 4) high product yield, 5) industrially applicable.

ERiE2iA: PATENTED CHEMISTRY, OVERALL

Preparing gefitinib used to treat non-small cell lung cancer, by subjecting 3-morpholin-4-ylpropyl
methanesulfonate and 4-((3-chloro-4-fluorophenyl)amino)-7-methoxyquinazolin-6-ol to etherification

reaction to obtain gefitinib

{EB/RBAA: CHENF

HHIS: cn106854185

SCRFAERL: patent

THAR: A

LHIRH8: 06/16/2017
Rir{ii HE: 12/08/2015
BiRfEHERE: o
BiR{i%HS: cn2015109015854
BB EEE: 12/08/2015
ERfEHESMEX: N
BREBENS: CN2015109015854
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Abstract

Supercapacitors, also «
charge on high-surface
energy storage density
activation of exfoliated
Emmett-Teller surface
conductivity, and a low
continuous three-dime
0.6- to 5-nanometer-wi
carbon yielded high val
ionic liquid electrolytes
industrial levels.

Carbon-Based Supercapacitors
Produced by Activation of Graphene

Yanwu Zhu,* Shanthi Murali,* Meryl D. Stoller,” K. J. Ganesh,” Weiwei Cai," Paulo ). Ferreira,®
Adam Pirkle,> Robert M. Wallace,” Katie A. Cychosz,” Matthias Thommes,” Dong Su,*
Eric A. Stach,® Rodney S. Ruoff**

Supercapacitors, also called ultracapacitors or electrochemical capacitors, store electrical charge on
high-surface-area conducting materials. Their widespread use is limited by their low energy storage
density and relatively high effective series resistance. Using chemical activation of exfoliated
graphite oxide, we synthesized a porous carbon with a Brunaver-Emmett-Teller surface area of up
to 3100 square meters per gram, 3 high electrical conductivity, and a low oxygen and hydrogen
content. This sp>-bonded carbon has a continuous three-dimensional network of highly curved,
atom-thick walls that form primarily 0.6- to S5-nanometer-width pores. Two-electrode
supercapacitor cells constructed with this carbon yielded high values of gravimetric capacitance
and energy density with organic and jonic liquid electrolytes. The processes used to make this
carbon are readily scalable to industrial levels.

capacitance via pscudo-capacitive redox reactions.
Although capacitances of up t 1300 F/g (suchas
with MnO,) have been reported in agueous clec-
trolytes (9). the low clectrical conductance, poor

upercapacitors store encrgy by forming a

double layer of clectrolyte 1ons on the sur-

face of conductive clectrodes. Superca-
pecitors arc not himited by the electrochemical
charge transfer kinetics of batteries and thus can
operate at very high charge and discharge mates
and can have lifetimes of over a million cycles
(/). However, the energy stored in supercapaci-
tors is currently an order of magnitude lower than
that of batteries, which limits ther adoption to
those applications that require high cycle life
and power density. The energy density of exist-
ing state-of-the-art supercapacitor devices, which
are mainky based on porous activated carbon (AC),
is about 4 to 5 watt-hour (Wh)kg. whereas that
of lead acid batteries is in the range of 26 to
34 Whkg (2). A typical AC matenal, with a
Brunauer-Emmett-Teller (BET) specific surface
area (SSA) in the range of 1000 to 2000 nr*/g and
a pore size distribution in the range of 2 to 5 nm,
has a gravimetric capacitance of 100to 120 F/gin
organic clectrolytes (3). Rescarch has thus been
focused on increasing encrgy density without sac-
nficing cycle life or high power density (4). An
increased capacitance in the organic clectrofyte
tetracthyl fluorok (TEA BF,)
in acctonitrile (AN) by using carbide-derived car-
bons (CDCs) has been reported (5). Metal ox-
ides such as RuO; or MnO; (6), MoO; (7)., and

. RepoRrsd

compatibility with organic clectrolytes, and short
cycie life have limited the practical application
of these pscudo-capacitive matenials Carbon
nanotubes (CNTs), especially single-walled CNTs
(SWNT5), have an idcal Emit SSA of 1300 m7/g
(10). can have high clectrical conductance along
the tubes, and demonstrate good performance in
organic clectrolyte (/7). However, the high cost
for mass production of high-quality SWNTs isa
challenge for the commercialization of SWNT-
based supercapacitors.
Graphene has a theoretical SSA of 2630 m™/g
and a very high intninsic clectrical conductivity m
planc as well as high mechanical strength and
chemical stability (/2). Graphene-based material
denived from graphite oxade (GO) is now being
manufactured I ton quantitics at low cost (/3).
We have previously demonstrated supercapace-
tors that were based on reduced graphene axide
with capacitance values of approximately 130 and
100 F'g m agucous KOH and arganic clectro-
Ivtes. respectively (/4). With a low oguivalent
scnics (ESR), the supercapacitor per-
formance did not show much degradation with
an mcreasc in the scan rate. Vanous graphenc-
bascd matenials derived from GO have reported

clectronically conducting polymers (8), or their
composites, have been used to increase specific

D of Mechanical and Materials
Science and Engineering Program, University of Texas at
Austin, One University Staticn (2200, Austin, TX 78712, USA.
*Department of Materials Scence and Enginesring, University
of Texas at Dallas, 800 West Campbell Road, Richardson, TX
75080, USA. *Quantachrome Instruments, 1500 Corperate
Drive, Boynton Beach, FL 33426, USA. *Center for Functional
Nanomatenals, Brockhaven National Laboratory, Upton, NY
11973, USA

*To whom correspondence should be addressed. E-mail
rruofi@mail utexas. edu

. F o g d - o
Fig. 1. (A) Schematic showing the microwave exfoliation/reduction of GO and the following chemical
activation of MEGO with KOH that creates pores while retaining high electrical conductivity. (B) Low-
magnification SEM image of a 30 a-MEGO piece. (C) High-resolution SEM image of a different sample

region that d the porous hology. (D) ADF-STEM image of the same area s (O, acquired
simultaneously. As seen, 3-MEGO contains micro- and mesopores with a distribution of sizes between ~1
and ~10 nm. (E) High-resolution phase contrast electron micrograph of the thin edge of an a-MEGO
chunk, taken at 80 kV. There is a variation in focus across the image because of the sioped nature of the
sample and changes in sample thickness. The image shows the presence of a dense network of nanometer-
scale pores surrounded by highly curved, predominantly single-layer carbon. (F) Exit wave reconstructed
HR-TEM image from the edge of 2-MEGO. The in-plane carbon atoms are dearly resolved, and a variety of
n-membered carbon rings can be seen. Substantial curvature of the single-carbon sheets is visible, with
the in-plane crystallinity being preserved.
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Carbon materials for the electrochemical storage of energy in
capacitors

Elzbieta Frackowiak®*, Francois Béguin®
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Abstract

The electrochemical storage of energy in various carbon materials (activated carbons, aerogels, xerogels, nanostructures)
used as capacitor electrodes is considered. Different types of capacitors with a pure electrostatic attraction and/or
pseudocapacitance effects are presented. Their performance in various electrolytes is studied taking into account the different
range of operating voltage (1 V for aqueous and 3 V for aprotic solutions). Trials are undertaken for estimating the role of
micro and mesopores during charging the electrical double layer in both kinds of electrolytic solutions for which the
electrical conductivity and the size of solvated ions are different. The effect of pseudocapacitance for maximising the total
capacitance is especially documented. Carbons chemically modified by a strong oxidation treatment represent a very well
defined region of pseudocapacitance properties due to the Faradaic redox reactions of their rich surface functionality.
Conducting polymers (polyaniline, polypyrrole, polythiophene derivatives) and oxidised metallic particles (Ru, Mn, Co, ...)
deposited on the carbons also participate in the enhancement of the final capacity through fast faradaic pseudocapacitance
effects. Evaluation of capacitor performance by different techniques, e.g. voltammetry, impedance spectroscopy, charge/

discharge characteristics is also discussed. © 2001 Elsevier Science Ltd. All rights reserved.

Keywords: A. Activated carbon, Carbon aerogel, Carbon nanotubes, Carbon xerogel; D. Electrochemical properties

1. Introduction — why carbon?

Carbon due to different allotropes (graphite, diamond,
fullerenes/nanotubes), various microtextures (more or less
ordered) owing to the degree of graphitization, a rich
variety of dimensionality from 0 to 3D and ability for
existence under different forms (from powders to fibres,
foams, fabrics and composites) represents a very attractive
material for electrochemical applications, especially for the
storage of energy. Carbon electrode is well polarizable,
however, its electrical conductivity strongly depends on
the thermal treatment, microtexture, hybridization and
content of heteroatoms. Additionally, the amphoteric
character of carbon allows use of the rich electrochemical

properties of this element from donor to acceptor state.
Apart from it, carbon materials are environmentally friend-
ly.

During the last years a great interest has been focused
on the application of carbons as electrode materials
because of their accessibility, an easy processability and
relatively low cost. They are chemically stable in different
solutions (from strongly acidic to basic) and able for
performance in a wide range of temperatures. Already well
established chemical and physical methods of activation
allow to produce materials with a developed surface area
and a controlled distribution of pores that determine the
electrode/electrolyte interface for electrochemical applica-
tions. The possibility of using the activated carbon without
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