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I, 3% [ AR SR R JR D7 TR EL AR AT

(2) Fr[E FELfE CO1B 31/04. CO1B 31/02. B82Y-040/00. B82Y-030/00.
CO01B 31/00. CO08K 3/04. C23C 16/26. HO1G 9/042 &40k, Bl EZ4EHAER
SR ) £ S AR B R AR TP N, O B A s B AR E R, (2
T AL A5 2 FARE A T ) B R AR B D

(3) HAFE4E G CO1B 31/04. CO1B 31/02. CO1B 31/00. HO1M 4/36.

S

(4) #hEFEL4EF 7 Co1B 31/04. CO1B 31/02. B82B 3/00. HO1B 1/04 %
S, FFAAETE B82B 3/00 (4 KEdfE) Ak LA B A M. FFE, HE
TE A 5805 ) £ 7 TH & Rz T E AR E
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100%
90%

80%
HO1M4/36
70% = HO1B 1/04
 C02B31/00
W B82B 3/00

= B82Y 40/00

60%
50%

40% W CO8K3/04
W B82Y30/00
mC01B31/02

mCO01B31/04

30%

20%

10% -

0%

T
CN us

RU

2-4-5 FEERMXEAZHIHNEARGE

*k 2-4-5 FTEEFRMXEAZHEITERASE

vE | XE | HE | AEx | #E | KER | EE | BPH
CO01B 31/04 1486 | 284 72 54 26 28 11 5
CO01B 31/02 119 230 | 429 | 243 17 23 18 7
B82Y 30/00 405 338 9 20 15 19 13 1
CO8K 3/04 625 75 89 22 16 8 9 0
B82Y 40/00 327 239 30 22 12 13 13 7
B82B 3/00 21 87 172 9 9 9 3 14
C02B 31/00 75 102 25 47 9 17 7 5
HO1B 1/04 55 123 66 3 7 9 2 0
HO1M 4/36 134 85 1 31 4 11 1 0

25 & BHE AP HAIH
25.1 TEEHdIFA

K 2-5-1 45 tH T BRI G s A D T 50 #RRRT 35 AN HTE A, Hh 4 AN HTE
NKBEEE, 2A2%E IBM A KEBERS TR REPKEARK
TSR E NTE R AR 2 ZORE HA, 7997 HAE SR BEIR S50 =M H AR
2T TZORAFE, 7 RehE =R HE SRR b I S
FHEE/RKSE . S LG Rifkr. i ERFASORIE ST ShEE R, SRE T
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IR AR S L femr, 208 22 MHEN, Hd L KR AT, R A
WATRRAT, HAR 21 AHFANEER MM PR, RO RS HER
o BIAGE R WRIE DR RS LR, dERtRE. EAK
oo BRI TR BlERS RR T AR SR S TR T [R5 R
KBRS R TR BB LR SRR R W
MEREE . PRIGEAERT . PR EIFRCR St 55 B BRI .

HE=R *503
O [0 s B B I*223
#[HiBM _illjlj
GBI Xtk 1 T /98
T A 2 —llgz
B -—l—uss
Tl R (— '
Ty S 138
BRIRTAS | 120
Kk ;;—Jilo:l
I Ry | s
g Ry | I )
ke | 79
{hErks | 77
iR RETE () TRAT | S— 77
#H ks | 7
Jhat Ty | W 75
Fig ks | 74
BEBEETRH AL TRy | 73
AL | 72
FipAs | 70
Fipke | 9
7 F ey | o3
WFET ke S 3
Py | 53
S M kAT | S s
Akx¥aA7 (=255
kM AGE |55
HA¥ kErns — 5
SR iy |53
MEAL | 52
By | 51
o B RS v |51
o[ En AL SRR | S so
e R R Y oy | S 50 ) 5
6 100 200 300 400 560 560

LRBHHE (P

B 2-5-1 ARGRAEELFHFA
252 EEFA T IHAT A IR KBS H
R 2-5-1 st T ARG EE LA RIE AN CRIFECERT 50 1) LR HFH
R X Ik AtEol. fTULES, SE=Z2AR. EE IBM A, &E RSk
. LG, HE AR, SEE RS SER AR AR, R
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NmER T A~ F] . SREPURBARMES . HAKRZ A7 HAESFHRGER LI EE R
A AMUAE A S B B AU i ELAE 5 3 R S RO H A SR L A
HIE 7 LARIORS . B E B BARTE LA HiFEcE ER IR, (HR2RA E#L
E N HIE AT, B 7P ER RS A R AR B BT TR
RS R T B BEOR 5 TR AU shARHSE B R St 5 5 B BRI
PITSEAE [ AN DB R B Ah, HAR AR B X Ho S0 5 0 FR AT [ A1 R
Al
* 2-5-1 EEEFRFAEZFRBNFRIFXE S

usS WO | CN JP KR EP DE GB CA IN
HE=AE 335 | 36 | 77 | 76 | 475 | 51 | 5 0 0 0
i [ i B 2 B 77 | 32| 6 8 |218| 3 0 0 0 0
[ IBM 197129 | 36 | 10 | 4 | 3 | 23 | 19 | 4 2
5 ] 8 e KA 82 | 31 | 11 | 11 [197 | 10 | © 0 0 0
AN 3 3 1192 0 0 1 0 1 0 0
FHELG 45 | 48 | 26 | 13 [ 180 | 29 | 0 | 0 | © 0
R PNES 52 | 3 142 | 21| 0O 0 0 0 0 0
iR R 1 2 | 136 0 0 0 0 0 0 0
A RIE Tl K 0 0 | 120 © 0 0 0 0 0 0
VNP 0 4 |101] 0O 0 0 0 0 0 0
5 R K 25 | 15 | 3 3] 94 | 1 2 0 0 0
VG 22 B R R 1 2 192 0 0 0 0 0 0 0
DN 0 0171 0 0 0 0 0 0 0
TR Tl GRYID HRR
AH] 63 | 0 | 58 | 21| 0 0 0| 010 0
JEH R 0 3| 74| 1 0 0 0 0 0 0
HHRY 0 0|7 | 0 0 0 0 0 0 0
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e TR 4 4 175 ] 0 0 0 0 0 0 0
R 0 0 | 74| 0 0 0 0 0 0 0
TR TR AR AR S T

FEAE 72T 2 2 |72 0 0 0 0 0 0 0
ER N 0 0| 7210 0 0 0 0 0 0
RERF 0 0 | 70| 0 0 0 0 0 0 0
KRR 0 0|69 | 0 0 0 0 0 0 0
NG 0 0 |63 0 0 0 0 0 0 0
P i H TR A 0 0 | 63 ] 0 0 0 0 0 0 0
B R K 0 0 | 631 0 0 0 0 0 0 0
I Dy R A 57 | 47 | 13 | 0 0 | 13 | 1 9 | 20 3
FE E PR EARA A 55 | 6 3 3 3 1 0 0 0 0
HAZRZ A H] 39 | 3 8 | 52 | 8 1 0 0 0 0
H AR SR R S50 % 50 | 12 | 32 | 50 | 22 | 1 3 0 0 0
5 [ A K 9 1 0 2 | 521 0 0 0 0 0
P R 0 0 | 50| 0 0 0 0 0 0 0
HRHBE AL 2RI T AT 1 1[50 | 1 0 1 0 0 0 0
LR NG 0 0 | 51 1] 0 0 0 0 0 0 0
Y NS 39 | 38 | 8 7 7 | 13] 0 0 | 10 2
R MRS S E R

HARWF T 3 7 1520 0 0] 0 0] 0 0

e R EFA XA N, US-SEE; WO-TH AR =2 CN-h[E; JP-
HA; KR-Fi[E; EP-FX%J5; DE-EE; TW-HEETE; CA-INELK; FR-VEE; IN-EIE;
GB-ZE[H; AU-HAF]IL

2.5.3 TE2WIFAE A W FERKEBIERT 0 ) M
M 2-5-2 IF =L BRI DR B, A 800 & R B R & BN TE R I
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RGN EEEPERE, shi[E, CH. HARSRSR, Wl #E=2. LH IBM,
HE LG | JHERY. MEEAREAR. BRI RE RRE LIRS AR
FIREES PHZ B FRHORSE . V05K IR Tl (R0 AIRAR. 2B
KEEL PR T B BHEORS TRV U F5FRS SRR AR HA
FERARIRSIR R WMIRE . TR LIRSS 1E B BORTE e LT
B s o B R, SE =R, SEE IBM. BRE SIS mEE
SRR SRE DRI AR REGREARK S BARZ AR PR
EERT U 5% AR 5 A 0T R 5 55 HR A N ) L RS2 3 o

®2-5-2 EEEFHRIBEAETFRIFERE RN

F G IR 1 SEN AP
CRBE | pspmm | msEBA | LRGSR
& i H K BB
HhE = A 503 389 77. 3% 648 1.3
55 [ i B A B 223 175 78. 5% 166 0.7
2= [E 1BM 199 167 83. 9% 317 1.6
55 ] 8 R K A 198 138 69. 7% 183 0.9
ANy N2 192 119 62. 0% 37 0.2
HEELG 185 150 81. 1% 11 0.1
R SPNES 145 120 82. 8% 63 0. 4
AT R 138 109 79. 0% 48 0.3
I IRV Tk K2 120 97 80. 8% 53 0.4
NN 101 84 83. 2% 29 0.3
55 [ B RO 95 68 71. 6% 41 0. 4
VG %2 H R R 2 92 91 98. 9% 29 0.3
DN 79 65 82. 3% 28 0.4
MRS T GRYD H
PR 77 61 79. 2% 43 0.6
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bR 77 56 72. T% 36
EREDNC 76 62 81. 6% 25
e TR 75 45 60. 0% 24
iR 74 57 77. 0% 43
HORLSE T A AR 5 T

FEWF T T 73 58 79. 5% 34
ER N 72 57 79. 2% 18
REER 70 49 70. 0% 70
R 69 52 75. 4% 48
PN 63 48 76. 2% 15
UL TR 63 50 79. 4% 39
LR R 2 63 47 74. 6% 17
5 [ w3 2 60 53 88. 3% 104
e E GRS 55 16 29. 1% 474
HAZRZ AW 55 43 78. 2% 60
H A Sk g Seie % 54 53 98. 1% 19
5 [ S K 53 35 66. 0% 19
[ pwNES 52 34 65. 4% 14
HRHBE AL 2RI 7L AT 51 34 66. 7% 60
MR 51 44 86. 3% 13
56 [ jal e S A T K 7 50 31 62. 0% 87
R B AR S 51E R

HARW T 50 47 94. 0% 5
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26 & EHESEFHBRAREIZESN

BT A DI B A R 201 13923 & RISt #T, 8 &5 FEgE1IK
. FIERY X, &E N PCT HUEEL =75 % F UL b R4 2245 B 1 AL,
MR =1L FF A, FIF Aureka A1 Thomson Innovation 1) 51 E4>#1 ThBE,
XPEATHATEARBER 4T, 878 EAT IR A Fe fhk 4 A gt 77 /) (T Thomson
Innovation J%0#E, Kr=IIAICY 2015 424 H 18 B

2.6.1 US2007092432-A1

US2007092432-A1 ( Thermally exfoliated graphene oxide ) /& 3% [ K ik
2005 4F 10 A 14 H #HiE ) — L F] . 1%L FEi@Eid PCT(W02007047084-A2)
& fE R % i ( EP1934139-A2 ) . Bl B ( IN200802672-P1 ) . H
(CN101287679-A). iE (KR2008059571-A). HA (JP2009511415-W). %
K (CA2623451-A1) AIFFEATE (TW200732251-A) HiE TRy, He, 3%
(US7658901-B2, AfH 2010 42 H 9 H). #[H (CN101287679-B, A
H 2012 412 A 5 H). HA (JP5198272-B2, A% H 201345 A 15 H). #[H
BIEHIX (TW412492-B1, A15 H 2013 4510 A 21 H) . #i[E (KR1472592-B1,
A% H 2014 4F 12 A 15 H) HHIE TS8R

B RIROR 3B R T IR b & 580 07 7R LN o i BRI R B e
F s iR R R EAE R PR R AN E A 5, REETE. TR SRS 2k
B9 70 7 B0 (TR 300m?/g~2600m°/g).

LM LRI MR IR B &0 T RGPPSR, it iR R
FNVERR . BRI WAL RS TPHATRL. hER . VR
HhBEw . TR RS

ZEMEZAE R B TR, A Sk 55 S8 [F B A A 15 STk
(US2007092432-A1) T HEFRIFAIE B 5D

(1) BARIBERHT

&l 2-6-1 5% US2007092432-A1 I 5| G I (BT BRI HiHE N ). FTLUE H,
LRSI H T =T BRRDSH AT BRI R LS ) 13 R
Fe LR, TR A AR R 27 L 56 IR PR R DUSe R PR =] L BRKAG 2k Ao 4
B QAR ARG PR AR B BRI L K2 S [ R A3 K . EEPEILK
SEENAE) 104 AR RIS (FEILER 2-6-1).
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F2-6-1-1 US2007092432-A1H#% 51 H &I (GEFEF]HiE D
(2) FEARE#HST

#2-6-1/2US2007092432-ALHI T 51 Fl G 51500 CGET LR HiES). nLUE
S RATIOR 2 36 ERR DUSE PR B B AR K AL 2 R X 2 4 55 H i
GZLRHAT T RERSMNE LR G, HRTT R FEW KA BIGHH & AR
M8 Akl FHERARL. B s as. (REgs. SHME. g, EE
WREEE 2808 Aok, i ERE G T ARBUR S SR ERR UM REA R A
A RIS NI RISCER, R RFEEW R A S, KA S0, A
GG E Y Ji

#2-6-1 US2007092432-AL1RT 5] 15 5] & F SCHik

EHER S HiEHLA LRI FR
BTEIER (51 H US2007092432-A1 [1EFISCHR)

CN101765560B Howmet Res Corp Highly  efficient  process  for
manufacture of exfoliated graphene

CN102015529B WP Graphite nanoplatelets and
compositions

CN102020270B R 42 )8 B Macro-preparation  for  big size
graphene

CN102026916B SL RS TN Functionalized  graphene  sheets
having high carbon to oxygen ratios

CN102408110B REMTERRHCA PR A 7 Preparation method of graphene

EP2240405A2 Crain John M Coatings containing functionalized
graphene sheets and articles coated
therewith
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EP2248399A1 Crain John M Printed electronics

EP2414286A1 % FER R TR BR AR | Polymer  compositions  containing
graphene sheets and graphite

EP2495216A2 Baro Tech Co Ltd N Method and apparatus for producing a
nanoscale material having a graphene
structure

JP05670203B2 PRI IR 2

JP2011510905A - -

JP2012020924A FKAE R e A Method for manufacturing graphite
particle dispersion, and graphite
particle dispersion

JP2013018825A TR 2ZE R Flame-retardant resin composition,
flame-retardant resin  sheet, and
flame-retardant multilayer sheet

KR1457739B1 Wi QA BRBEARA PR A 7] Highly  efficient  process  for
manufacture of exfoliated graphene

US20100035093A1 - Ultracapacitors and methods of
making and using

US20100081057A1 - Nanocomposite of graphene and
metal oxide materials

US20100176351A1 - Mixtures comprising graphite and
graphene materials and products and
uses thereof

US20100204072A1 SRR PN ALK Nanoparticle graphite-based
minimum quantity lubrication method
and composition

US20100237296A1 - Reduction of graphene oxide to
graphene in high boiling point
solvents

US20100239869A1 FE PR Method of forming a film of graphite
oxide single layers, and applications
of same

US20100327847A1 NS High-resolution molecular sensor

US20110049437A1 SL RS LT Coatings containing functionalized
graphene sheets and articles coated
therewith

US20110052813A1 - Functionalised graphene oxide

US20110114189A1 EERR Nt B R AR | Fuel system components

US20110144386A1 i) T vl NE Graphene compositions and drilling
fluids derived therefrom

US20110178224A1 SRS RTNES Multifunctional ~ graphene-silicone

elastomer nanocomposite, method of
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making the same, and uses thereof

US20110256376A1 =5 TiiBlwNe2 Composite graphene oxide-polymer
laminate and method

US20120007913A1 - Nano graphene platelet-based
conductive inks and printing process

US20120045688A1 - Lithium  super-battery  with a
functionalized nano graphene cathode

US20120052301A1 Linder Markus Graphene-Containing Platelets and
Electronic Devices, and Method of
Exfoliating Graphene

US20120058344A1 Laaksonen Paeivi Electronic devices with protein layers

US20120121840A1 Aksay llhan A Reinforced polymeric articles

US20120128570A1 Krishnaiah Gautham Process for the preparation of graphite
oxide and graphene sheets

US20120132862A1 Shin Hyeon-Jin Carbon nanotube dispersion and
method of preparing transparent
electrode using the carbon nanotube
dispersion

US20120142832A1 Varma Vipin Polymeric compositions containing
graphene sheets and graphite

US20120145234A1 Roy-Mayhew Joseph D Graphene electrodes for solar cells

US20120228555A1 Cheng | Francis Method for making graphene

US20120295027A1 Liu Jun Mesoporous metal oxide graphene
nanocomposite materials

US20130065074A1 Chiou Kuo-Chan Graphite  oxide-containing  resin
formulation, composition, and
composite thereof

US20130330477A1 Blair Richard G Oxidized graphite and carbon fiber

US20140145426A1 Lettow John S Security Devices

US20140299811A1 e IS SRS PN Highly Thermal Conductive
Nanocomposites

US7566410B2 Nanotek Instruments Inc Highly  conductive  nano-scaled
graphene plate nanocomposites

US7604049B2 WA TR B A PR A =] | Polymeric  composites,  oilfield
elements comprising same, and
methods of using same in oilfield
applications

US7641728B2 BB K e PR A W] Ink composition and method for
forming the same

US7658901B2 R B R 2 Thermally exfoliated graphite oxide

US7662321B2 Nanotek Instruments Inc Nano-scaled graphene

plate-reinforced composite materials
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and method of producing same

US7745528B2 AR TR A Functional graphene-rubber
nanocomposites

US7771824B2 SRS TN Bridged graphite oxide materials

US7863522B2 Wi IR Ak 5 Semi-conducting polymer
compositions for the preparation of
wire and cable

US7999027B2 Nanotek Instruments Inc Pristine nano graphene-modified tires

US8017228B2 BRI 37 KA Conductive composite compositions
with fillers

US8096353B2 Ver Meer Melissa Oilfield nanocomposites

US8110026B2 Prud Homme Robert Functional graphene-polymer
nanocomposites for gas barrier
applications

US8114375B2 Jang Bor Z Process for producing dispersible
nano graphene platelets from oxidized
graphite

USs8147791B2 Gilje S Scott Reduction of graphene oxide to
graphene in high boiling point
solvents

US8173095B2 De Heer Walt A Method and apparatus for producing
graphene oxide layers on an
insulating substrate

US8183180B2 Tour James M Graphene compositions and drilling
fluids derived therefrom

US8246856B2 Leugers Mary Anne Highly  efficient  process  for
manufacture of exfoliated graphene

US8247760B2 David Tal Atom chip device

US8257867B2 Liu Jun Nanocomposite of graphene and
metal oxide materials

US8278757B2 Crain John M Printed electronics

US8309645B2 Swei Gwo S Thermally stable composite material
formed of polyimide

US8362295B2 e Y NS Graphene compositions and methods
for production thereof

US8449959B2 Aksay Ilhan A Reinforced polymeric articles

US8450014B2 Liu Jun Lithium ion batteries with
titania/graphene anodes

Us8470400B2 Colombo Luigi Graphene synthesis by chemical
vapor deposition

US8557441B2 Liu Jun Titania-graphene anode electrode

paper
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US8557442B2 Liu Jun Nanocomposite of graphene and
metal oxide materials

US8563169B2 Liu Jun Self assembled multi-layer
nanocomposite of graphene and metal
oxide materials

US8574681B2 Ruoff Rodney S Ceramic composite thin films

US8697485B2 Crain John M Printed electronics

US8698481B2 Lieber Charles M High-resolution molecular sensor

US8709213B2 Compton Owen C Composite graphene oxide-polymer
laminate and method

US8715532B2 Shin Hyeon-Jin Reduced graphene oxide doped with
dopant, thin layer and transparent
electrode

US8795899B2 Liu Chenguang Lithium  super-battery  with a
functionalized nano graphene cathode

US8821745B2 Luo Zhengtang High yield preparation of
macroscopic graphene oxide
membranes

US8835046B2 Liu Jun Self assembled multi-layer
nanocomposite of graphene and metal
oxide materials

US8968695B2 Kwon Young Jin Method of producing nano-size
graphene-based material and an
equipment for producing the same

US9017546B2 UIRR Y /N Exfoliation of asphaltenes

US9017867B2 R R ST Self assembled multi-layer
nanocomposite of graphene and metal
oxide materials

WO02008143829A2 % E AR Graphene oxide sheet laminate and
method

W02009018204A1 W IR AL 5 Highly  efficient  process  for
manufacture of exfoliated graphene

W02009023051A1 e5 i =2 Ceramic composite thin films

W02009027966A2 Ay LKA Atom chip device

W02009032069A1 SR 7K 2 Conductive composite materials with
graphite coated particles

W02009032910A1 SRS ETNES Bridged graphite oxide materials

W02009085015A1 R IIE e AN S Functionalised graphene oxide

W02009099707A1 Crain John M Printed electronics

W02009106507A2 WP Graphite nanoplatelets and
compositions

WQ02009123771A2 Crain John M Coatings containing functionalized
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graphene sheets and articles coated
therewith

WQ02009134492A2 Aksay llhan A Functionalized  graphene  sheets
having high carbon to oxygen ratios

WO02010042912A1 S ERR Mg A EHT FR A | Process for the preparation of graphite
oxide and graphene sheets

W02010074918A1 TEA VK High  vyield  preparation  of
macroscopic graphene oxide
membranes

W02010083378A2 18 5 4K A Mixtures comprising graphite and
graphene materials and products and
uses thereof

WO02010107762A1 Aksay Ilhan A Polymeric fibers and articles made
therefrom

WO02010107763A1 Aksay llhan A Reinforced polymeric articles

WQ02010107769A2 Aksay Ilhan A Tire cords

JaBIEF] (B US2007092432-A1 B| I IEFISCHR)

US5876687A

5% H [ H AL WK R

Elemental metals or oxides distributed
on a carbon substrate  or
self-supported and the manufacturing
process using graphite oxide as
template

US6596396B2

=T

Thin-film-like  particles  having
skeleton constructed by carbons and
isolated films

US6828015B2

=R

Composite  containing  thin-film
particles having carbon skeleton,
method of reducing the thin-film
particles, and process for the
production of the composite

US20060229404A1

Pneumatic tire having a rubber
component  containing  exfoliated
graphite

US4753786A

Watanabe N

Method for producing graphite
fluoride

US4987175A

ELRE AR L I 72 P

Enhancement of the mechanical
properties by graphite flake addition

US20040127621A1

B3R MAPNES

Expanded graphite and products
produced therefrom

US20070092432A1

Thermally exfoliated graphite oxide

US20020054995A1

Graphite platelet nanostructures

US20070142547A1

e DU AR EUB A7 BR 23 7]

Polymeric ~ Composites,  Qilfield
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Elements Comprising Same, and
Methods of Using Same in Oilfield

Applications
US7071258B1 Nanotek Instruments Inc Nano-scaled graphene plates
US20050271574A1 - Process for producing nano-scaled
graphene plates
JP2006225473A MR I A ] Rubber composition for tire and

pneumatic tire using the same

2.6.2 US2009110627-Al

US2009110627-A1 (Graphene sheet and method of preparing the same) J& i [
=R wT 2008 47 H 8 HHIEH—/FLH], &1 2011 4 8 F] 2 HH45 USPTO
142 A (US7988941-B2 ). 1% & Fl ik 78 # B ( CN101423209-A ) . i [
(KR2009043418-A ). HA (JP2009107921-A). f#[E (EP2055673-A1) HiE T
Ry, He, fE#EE (KR923304-B1, A% H 2009 4 10 A 23 H). *£H
(US7988941-B2, A5 H 201148 H 2 H) MHE &AL

BEMFARFIZZRRTHEIRIR (CVD) il KRS S 1 757
SZLMEBARTT R BB IR—ZEMT R (B M. & 255 Mk
BURTMEAA =T, RJREAN AR B IREE TR, R AT
TR 2K A B, BRRHG, IR R =5 bR AT
JR MRS A 280 52 v o BT

ZERIEZAE X G TR, A Sk et 3¢ E R i A A 55 Sk
(US2009110627-A1) T EHFIF ARIE DT
(1) BEAREBEST

K] 2-6-2 72 US2009110627-A1 i 51 TG OG0 (T L HIHIEND). AL
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CN102020271A

Method of manufacturing graphene and
graphene manufactured by the method

CN102020271B

Method of manufacturing graphene and
graphene manufactured by the method

KR1067085B1

Method for growing non-catalytic graphene
with uniform distribution

US20110041980A1

Electronic  device utilizing  graphene
electrodes and ogranic/inorganic hybrid
composites and method of manufacturing the
electronic device

US20110070146A1

Method of manufacturing  graphene,
graphene manufactured by the method,
conductive film comprising the graphene,
transparent  electrode  comprising  the
graphene, and radiating or heating device
comprising the graphene
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US20110091647A1 7 5 K A Graphene synthesis by chemical vapor
deposition

US20110104442A1 =2 Graphene sheet, graphene base including the
same, and method of preparing the graphene
sheet

US20110269299A1 DA Jé oK 2 Direct chemical vapor deposition of
graphene on dielectric surfaces

US20120000516A1 Bol Ageeth A Graphene Solar Cell

US20120000521A1 Bol Ageeth A Graphene Solar Cell And Waveguide

US20120168724A1 Park Jiwoong Transfer-free batch fabrication of single
layer graphene devices

US20120234240A1 Won Dong-Kwan Graphene synthesis chamber and method of
synthesizing graphene by using the same

US20120267041A1 Woo Yun-Sung Method of forming multi-layer graphene

US20120282489A1 Shin Hyeon-Jin Direct graphene growing method

US20120286234A1 Yager Thomas A Directionally recrystallized graphene growth
substrates

US20120328906A1 Kwon Soon-Yong Method for manufacturing graphene,
transparent electrode and active layer
comprising the same, and display, electronic
device, optoelectronic device, battery, solar
cell, and dye-sensitized solar cell including
the electrode and the active layer

US20130026444A1 A ER A ] Synthesizing graphene from metal-carbon
solutions using ion implantation

US20130187097A1 Hong Byung Hee Method for producing graphene at a low
temperature, method for direct transfer of
graphene using same, and graphene sheet

US20130264748A1 THHERY Method for making strip shaped graphene
layer

US20140141600A1 =2 Methods of preparing graphene and device
including graphene

US8075950B2 Choi Jae-Young Process of preparing graphene shell

US8377408B2 R FR N ] Process for the production of carbon
nanoparticles and sequestration of carbon

Us8420042B2 Dickinson Robert W Process for the production of carbon
graphenes and other nanomaterials

US8431103B2 Song Young-I Method of manufacturing  graphene,

graphene manufactured by the method,
conductive film comprising the graphene,
transparent  electrode  comprising  the
graphene, and radiating or heating device
comprising the graphene
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US8461028B2 7 5 K A Synthesizing graphene from metal-carbon
solutions using ion implantation

US8470400B2 Colombo Luigi Graphene synthesis by chemical vapor
deposition

US8486363B2 Hung Cheng-Hung Production of graphenic carbon particles
utilizing hydrocarbon precursor materials

US8486364B2 Vanier Noel R Production of graphenic carbon particles
utilizing methane precursor material

US8492747B2 Choi Jae-Young Transistor and flat panel display including
thin film transistor

US8492753B2 Yager Thomas A Directionally recrystallized graphene growth
substrates

US8641915B2 Kim Tae-Whan Electronic  device utilizing  graphene
electrodes and organic/inorganic hybrid
composites and method of manufacturing the
electronic device

US8685569B2 Oguni Teppei Electrode for power storage device and
power storage device

US8709654B2 Takeuchi Toshihiko Power storage device and method for
manufacturing the same

US8709881B2 Zhang Yuegang Direct chemical vapor deposition of
graphene on dielectric surfaces

US8734900B2 Choi Jae-Young Graphene shell and process of preparing the
same

US8778197B2 Everett William Neil Graphene windows, methods for making
same, and devices containing same

US8796361B2 Asay David B Adhesive compositions containing graphenic
carbon particles

US8835286B2 Hiura Hidefumi Manufacturing method of graphene substrate
and graphene substrate

UsS8871171B2 El-Shall M Samy Production of graphene and nanoparticle
catalysts supported on graphene using
microwave radiation

US8883351B2 e R R LR = Graphene and power storage device, and
manufacturing method thereof

US8945772B2 e R R LR = Power storage device

US8980217B2 Hiura Hidefumi Method of manufacturing  graphene
substrate, and graphene substrate

US9023221B2 =8 Method of forming multi-layer graphene

W02011046655A2 RS IRKEE Transfer-free batch fabrication of single
layer graphene devices

WO02011111932A2 Unist Academy Ind Res | Method for manufacturing  graphene,

Corp transparent electrode and active layer
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comprising the same, and display, electronic
device, optoelectronic device, battery, solar
cell, and dye-sensitized solar cell including
the electrode and the active layer

WO2011112598A1

e R TN

2

Growth of graphene films from non-gaseous
carbon sources

WO2011119961A2

U DER AN

Production of graphene and nanoparticle
catalysts supported on graphene using
microwave radiation

WQ0O2012002666A2

[1]
i

Graphene manufacturing apparatus and
method

WO02012020950A2

Method of post treating graphene and
method of manufacturing graphene using the
same

WO02012078464A2

Avrticle and method of making and using the
same

WO02012105777A2

Method and apparatus for manufacturing
graphene

WO02012134205A1

Method of manufacturing graphene film,
apparatus for manufacturing graphene film,
and graphene film manufactured by using
apparatus for manufacturing graphene film

WO02012148439A1

5k [ R 5 A K

%

Direct growth of graphene films on
non-catalyst surfaces

WO02013160736A1

7 [ BT KA PR 5T
fE 7

Graphene compositions and methods of
making the same

JEBIEHR (B US2009110627-A1 2| F BEFRISCER)

WO2006093989A2 TN Je K27 Preparation of graphitic articles

JP2003081699A fERE A H] Method and apparatus for manufacturing
fiber essentially consisting of carbon and
electron releasing element using this fiber

US20050271574A1 - Process for producing nano-scaled graphene
plates

US6800584B2 Catalytic Materials Llc | Gold catalysts supported on graphitic carbon
nanostructures

US20040099208A1 - Method for forming carbon nanotubes

US20050164211A1 - Carbon nanotube molecular labels

US5698341A Petoca Ltd Carbon material for lithium secondary

battery and process for producing the same
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2.6.3 US2009117467-Al1

US2009117467-A1 ( Nano grapheme platelet-based composite anode
compositions for lithiumion batteries) /& Zhamu A -F- 2007 4 11 A 5 H & —1F
LR, ZEREET PCT (W02009061685-A1) i3 7EHIE (CN101849302-A).
55 E (KR2010088667-A ). HA (JP2011503804-W) HiiE 1 ff4. Hdr, fE#E
(KR1266022-B1, AfiH 2013 45 H 21 H). E£[E (US7745047-B2, At
H 2010 4£ 6 / 29 H). 1 (CN101849302-B, A5 H 201347 H 24P . H
A (JP5436440-B2. 2014 45 A 5 H) MIEFIHiE DA TR

ZEF AR R GYKRA B (GNPS) 15 RS BRI N T4 51
M IERRA R (EETRAR, BRARREE, 4EMRME, WERRRAA/ElmE AN RS ) F/ A At
Bk, &%, 5, By, 86, A, B, BRRERNS SIS E RIS hloksE
PSR A TR T R

ZEREZAEZH X G T RYT, A SRR E i A A Sk
(US2009117467-A1) FHTEFIHAREEE ST .
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A AR IR AR E SRS (IR 2-6-3).

#2-6-3  US2009117467-ALHT 5| )5 5] &) Sk

BN XS FIE B g2 S
B3I EF] (31H US2009117467-AL [)EFISCHR)

CN101717203B HERY Method for depositing  photoinduced
graphene onto fiber end surfaces

CN101924211A b RH R Graphene/silicon lithium ion battery cathode
material and preparation method thereof

CN102136576A HH A Conductive agent used for lithium iron
phosphate battery and preparation method
thereof

CN102136576B L Conductive agent used for lithium iron
phosphate battery and preparation method
thereof

CN102142552B = Negative electrode active material and
lithium battery comprising the negative
electrode active material

CN102185147A P TR Nano iron phosphate hollow
sphere/graphene composite material and
preparation method thereof

CN102185147B P T R Nano iron phosphate hollow
sphere/graphene composite material and
preparation method thereof

CN102569773A R K Anode material for lithium-ion secondary
battery and preparation method thereof

CN102656727B Robert Bosch GmbH -

DE102009054939A1 Sb Limotive Co Ltd Galvanischen Elements

EP2276098A1 #Je Secondary battery, anode, cathode and
electrolyte

EP2355211A1 = Negative  electrode  active  material
containing  nanometal  particles  and
super-conductive nanoparticles and lithium
battery comprising the negative electrode
active material

EP2355211B1 = Negative  electrode  active  material

containing  nanometal  particles  and
super-conductive nanoparticles and lithium
battery comprising the negative electrode
active material
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EP2355225A1 =& Secondary particle and lithium battery
including secondary particle

EP2385569A1 =& Negative active material and lithium battery

EP2511973A1 W BEBE 7 9% A4 BB R | Lithium iron phosphate positive electrode

5T active material modified by graphene,
preparation method and lithium ion
secondary battery thereof

EP2514009B1 = Galvanic cell

FR2997228A1 s Electrode negative pour cellule
electrochimique de stockage d'energie,
cellule  electrochimique et  batterie
correspondantes et leur utilisation dans un
vehicule electrique

JP05707499B2 - -

JP2013541819A - -

JP2014502653A - -

KR1002539B1 =2 Negative electrode active material for a
lithium rechargeable battery with improved
charge/discharge efficiency and a lithium
rechargeable battery comprising the same

US20100081057A1 - Nanocomposite of graphene and metal oxide
materials

US20100143798A1 - Nano graphene reinforced nanocomposite
particles for lithium battery electrodes

US20110012067A1 Wi IR AL Lithium  manganese  phosphate/carbon
nanocomposites as cathode active materials
for secondary lithium batteries

US20110033746A1 - Self assembled multi-layer nanocomposite of
graphene and metal oxide materials

US20110111299A1 - Lithium ion batteries with titania/graphene
anodes

US20110111303A1 % E PR Electrode material comprising graphene
composite materials in a graphite network
formed from reconstituted graphene sheets

US20110118123A1 =& Super-conductive nanoparticle,
super-conductive nanoparticle powder, and
lithium battery comprising the powder

US20110183202A1 - Negative  Electrode  Active  Material
Containing  Nanometal  Particles and
Super-Conductive Nanoparticles and
Lithium Battery Comprising the Negative
Electrode Active Material

US20110195308A1 - Secondary particle and lithium battery

34



2015 A7 s BOR LA 7 rdl it

including secondary particle

US20120021294A1

Graphite or carbon particulates for the
lithium ion battery anode

US20120026643A1

Supercapacitor with a meso-porous nano
graphene electrode

US20120037854A1

Worsley Marcus A

Mechanically stiff, electrically conductive
composites of polymers and carbon
nanotubes

US20120064409A1

Graphene-enhanced anode particulates for
lithium ion batteries

US20120070612A1

Lee Eun-Kyung

Graphene-polymer layered composite and
process for preparing the same

US20120164539A1

Surface -controlled lithium ion-exchanging
energy storage device

US20120171574A1

Partially and fully surface-enabled metal
ion-exchanging energy storage devices

US20120225354A1

Park Han-Eol

Positive electrode active material for lithium
secondary battery, method of preparing same
and lithium secondary battery including
same

US20120228215A1

Yang Ho Jung

Water purifying filter including an organic
material adsorbent and water purifying
system including the same

US20120251886A1

Yushin Gleb

Nikolayevich

Curved two-dimensional nanocomposites for
battery electrodes

US20120282527A1

Composite materials for battery applications

US20120313587A1

Norton M Grant

Lithium-ion batteries with nanostructured
electrodes and associated methods of making

US20130052522A1

Inoue Nobuhiro

Carbon-based negative electrode material
and secondary battery including negative
electrode material

US20130065130A1

Alliance Sustainable

Energy

Method of fabricating electrodes including
high-capacity, binder-free  anodes for
lithium-ion batteries

US20130108913A1

Barchasz Celine

Electrochemical lithium accumulator with a
bipolar architecture comprising a specific
electrolyte additive

US20130149605A1

PRI R

Negative electrode for lithium secondary
battery, lithium secondary battery, and
manufacturing methods thereof

US20130177820A1

Kumta Prashant Nagesh

Silicon-containing compositions, methods of
their  preparation, and methods of
electrolytically depositing silicon on a
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Current carrier for use in lithium ion battery
applications

US20130260237A1 LG ~#] Anode active material and secondary battery
comprising the same

US20130288131A1 LG AFH Method for preparing anode active material

US20130309495A1 Do Inhwan Process of dry milling particulate materials

US8110026B2 Prud Homme Robert Functional graphene-polymer
nanocomposites for gas barrier applications

US8119032B2 Gordon Roy G Gas-phase functionalization of surfaces
including carbon-based surfaces

US8226801B2 Zhamu Aruna Mass production of pristine nano graphene
materials

US8257867B2 Liu Jun Nanocomposite of graphene and metal oxide
materials

UsS8450014B2 Liu Jun Lithium ion batteries with titania/graphene
anodes

US8530085B2 Lee So-Ra Negative  electrode  active  material
containing  nanometal  particles  and
super-conductive nanoparticles and lithium
battery comprising the negative electrode
active material

US8551650B2 Kung Harold H Graphene  materials having randomly
distributed  two-dimensional  structural
defects

US8557441B2 Liu Jun Titania-graphene anode electrode paper

US8557442B2 Liu Jun Nanocomposite of graphene and metal oxide
materials

US8563169B2 Liu Jun Self assembled multi-layer nanocomposite of
graphene and metal oxide materials

US8563177B2 Woehrle Thomas Galvanic element

USs8580432B2 Zhamu Aruna Nano graphene reinforced nanocomposite
particles for lithium battery electrodes

US8679976B2 Lee Eun-Kyung Method of manufacturing graphene by using
germanium layer

US8685569B2 Oguni Teppei Electrode for power storage device and
power storage device

US8709654B2 Takeuchi Toshihiko Power storage device and method for
manufacturing the same

US8715532B2 Shin Hyeon-Jin Reduced graphene oxide doped with dopant,
thin layer and transparent electrode

US8778538B2 Kung Harold H Electrode material comprising

graphene-composite materials in a graphite
network
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US8784694B2 Kay Andreas Lithium  manganese  phosphate/carbon
nanocomposites as cathode active materials
for secondary lithium batteries

US8815448B2 Lee So-Ra Negative active material and lithium battery

US8835046B2 Liu Jun Self assembled multi-layer nanocomposite of
graphene and metal oxide materials

US8859143B2 Zhamu Aruna Partially and fully surface-enabled metal
ion-exchanging energy storage devices

uS8877379B2 Jang Woon-Suk Positive active material for rechargeable
lithium battery and rechargeable lithium
battery

US8883351B2 e R R LR = Graphene and power storage device, and
manufacturing method thereof

US8945772B2 e R AR LR = Power storage device

US8951444B2 Gordon Roy G Gas-phase functionalization of carbon
nanotubes

US8974962B2 LG AH] Anode active material and secondary battery
comprising the same

US8993156B2 Inoue Nobuhiro Carbon-based negative electrode material
and secondary battery including negative
electrode material

US9017867B2 B R 2 ST Self assembled multi-layer nanocomposite of
graphene and metal oxide materials

WO02010141348A1 College William & | Method for making polymer composites

Mary containing graphene sheets

WO02011014347A1 Zhamu Aruna Mass production of pristine nano graphene
materials

WO02011019764A1 Baltelle Memorial Inst | Self assembled multi-layer nanocomposite of
graphene and metal oxide materials

W02011019765A1 R Rl S LT Self assembled multi-layer nanocomposite of
graphene and metal oxide materials

W02011072940A1 SB Limotive Co Ltd Galvanic element

W02012046669A1 o AR S5 % Positive-electrode active material and power
storage device

WO02012046791A1 o AR S50 % Method for manufacturing positive electrode
active material for energy storage device and
energy storage device

WO02012052810A1 Council Scient Ind Res | Cathode material and lithium ion battery
therefrom

WO02012112818A2 TnFAE JE K2 Interpenetrating networks of crystalline
carbon and nano-scale  electroactive
materials

W02012138607A1 (LA Lead-acid batteries and pastes therefor
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WO02013109807A1 Du Pont Compositions, layerings, electrodes and
methods for making
W02014064361A1 E7a Negative electrode for an electrochemical
energy  storage  cell, corresponding
electrochemical cell and battery and use
thereof in an electric vehicle
W02014150006A1 Ppg Ind Ohio Inc Lithium ion battery anodes including
graphenic carbon particles
W02014194261A2 B4 A 4 JE JE M 57K | Coating particles
=
WO02014194261A3 A 0 4 JE ME M 37K | Coating particles
2
W02015018973A1 R R AN An apparatus and associated methods for
analyte detection
WO02015057678A1 (Y N Sub-stoichiometric,

chalcogen-containing-germanium,  tin, or
lead anodes for lithium or sodium ion
batteries

J58I%F] (B US2009117467-Al 3| F BIERISCHR)

US5965296A

H kA=At

Nonaqueous secondary battery and a method
of manufacturing a negative electrode active
material

US6007945A

Electrofuel Inc

Negative electrode for a rechargeable lithium
battery comprising a solid solution of
titanium dioxide and tin dioxide

US6040092A

HERASAE

Nonaqueous secondary battery

uS6872330B2

AR JE K 5

Chemical manufacture of nanostructured

materials

US6103393A

Superior Micropowders
Llc

Metal-carbon composite powders, methods
for producing powders and devices
fabricated from same

US20060237697A1

HREA T

il

Electrode material for rechargeable lithium
battery, electrode structural body comprising
said electrode material, rechargeable lithium
battery having said electrode structural body,
process for the production of said electrode
structural body, and process for the
production of said rechargeable lithium
battery

US20070020519A1

Anode active material, manufacturing
method thereof and lithium battery using the

anode active material
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US20090068553A1 Inorganic  Specialists | Silicon modified nanofiber paper as an
Inc anode material for a lithium secondary
battery
US6555271B1 Graftech Inc Anode for lithium-ion battery
US7157517B2 Univ Wayne State Method of delaminating a graphite structure
with a coating agent in a supercritical fluid
US20070148544A1 3M v H] Silicon-Containing  Alloys  Useful as
Electrodes for Lithium-lon Batteries
US5344726A A Carbon anode for secondary battery
US7094499B1 EEEZFMAEM AR | Carbon  materials  metal/metal  oxide
nanoparticle composite and battery anode
composed of the same
US20050058896A1 - Non-aqueous electrolyte secondary battery
US6316143B1 Us Army Electrode for rechargeable lithium-ion
battery and method of fabrication
US6524744B1 T J Technologies Inc Multi-phase material and electrodes made
therefrom
US7623340B1 Nanotek  Instruments | Nano-scaled graphene plate nanocomposites
Inc for supercapacitor electrodes
US5635151A JEFEZ hr A H] Carbon electrode materials for lithium
battery cells and method of making same
US6087043A Consiglio Nazionale | Lithium-ion rechargeable battery with
Ricerche carbon-based anode
US6596396B2 =M Thin-film-like particles having skeleton
constructed by carbons and isolated films
US7105108B2 Advanced Energy Tech | Graphite intercalation and exfoliation
process
US20060263689A1 - Anode active material and battery
US5908715A PRI A ] Composite carbon materials for lithium ion
batteries, and method of producing same
US6143448A = Electrode materials having carbon particles
with nano-sized inclusions therewithin and
an associated electrolytic and fabrication
process
US20050271574A1 - Process for producing nano-scaled graphene
plates
US20070031730A1 fERE A H] Electrode material for anode of rechargeable

lithium battery, electrode structural body
using said electrode material, rechargeable
lithium  battery using said electrode
structural body, process for producing said
electrode structural body, and process for
producing said rechargeable lithium battery
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US20070122701A1 - Anode material, anode and battery

US20080261116A1 - Method of depositing silicon on carbon
materials and forming an anode for use in
lithium ion batteries

2.7 &
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