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embedding said coated silicon particles onto said coated
carbonaceous particles to form silicon/carbon composite
particles; coating said silicon/carbon composite particles with said
carbon residue forming material to form coated silicon/carbon
composite particles; and stabilizing the coated composite

particles by subjecting said coated composite particles to an
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oxidation reaction. The coated composite particles will have a
substantially smooth coating. The particles may be coated with
multiple layers of carbon residue forming material.

THRE ()

—MPEFERERIRE /BRI RYTDIE | B IRIUEAGRRA 2
BERIF |, FPmARHIZ R AR R B PIARRIBERL £ LA B R BRI
RIF  IRESHEAERLT | BPMARRIE AR EIREPMARY S Bk
PRI F LB RERRI SRR |, FSPMARDRERIRERI FERA\PTIA
RYRERI SR F LIRS /BRE SR  FRFMARITE AR AR AT RER
BPMIARIRE/BRE SR F LU URERIEE /IR EGHLF | BIIXI Pk
RIS SR TR R NAMNEREPMAREE SR F. Pk
FREHNEERFER LEENBIRE. MARFRILIREZER
TERFE AL

HEME
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US20060561082 ‘ Fi5H 2006 £ 11 H 17 H

ENMAT GLOBAL

TR (2RX)

Apparatus for forming structured material for energy storage
device and method

THIFAR ()

TRk ERE R BRI A R B N 55

THEE (=)

A method and an apparatus of the present invention is used for
the high-rate deposition of materials, such as carbon, silicon,
metals, metal oxides, and the like, onto a metal substrate defined
by a metal tape. The particles of the material are mixed with fluid
and are injected against the metal tape at a high pressure and
high velocity. The particles of the material form a current
collection surface of the metal tape. The metal tape is used as
cathode or anode combined with a separator to form a fuel cell
of a secondary battery, metal-ceramic membranes, film
composite metal-ceramic materials for electronic devices.

THRE (FX)

KRB ZAERERTRENR , £, 28  SBRAYSHI
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HeRTRIASETRENEEERL. BRI SRR
BHUSEIESERIAEET. 1ZMERVERIFE RN EE R
£xRH. ETHRIESRESSI0BBIREIENR LA IREBIHERY
BRI EEMEE  BFRUNESSEREME.
NS
LR B
FRiES US201113217691 \ FRiEH 2011408 B 25 H \
HEIEFAA DAMBOURNET DAMIEN
BELHAROUAK ILIA
AMINE KHALIL

UCHICAGO ARGONNE LLC

EHpr (23 ) | Silicon-carbonaceous encapsulated materials

ERURE () | EERETERE

LRIHE (332) | A process includes preparing a solution including a silicon
precursor or mixture of silicon precursors and a monomer or
mixture of monomers; polymerizing the monomer to form a
polymer-silicon precursor matrix; and pyrolyzing the polymer-
silicon precursor matrix to form an electrochemically active
carbon-coated silicon material.

THRE (FX) | oAt E S RERASERIA I PR RN R SRS
AR, BERELUEZRERESY) - ERRER FERBRRSY -
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EEIEZ YN Applied Sciences, Inc. ( ZH )

THIRAR (2RX2)

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

TRIRR (3 ) | EEA R DR R A T EE B R tAOPEIRAY 5

EREE (33Z) | A method of modifying the surface of carbon materials such as
vapor grown carbon nanofibers is provided in which silicon is
deposited on vapor grown carbon nanofibers using a chemical
vapor deposition process. The resulting silicon-carbon alloy may
be used as an anode in a rechargeable lithium ion battery.

THRE () | BT —MSEERHRAENDE | PINSAERRGLRASE |, H
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EEIEZ N

EP20040821041 Fi5H 2004118154

PHILLIPS 66 CO (=H )

SRR (2232)

CARBON-COATED SILICON PARTICLE POWER AS THE ANODE
MATERIAL FOR LITHIUM ION BATTERIES AND THE METHOD OF
MAKING THE SAME

SRR (32)

BACRERRI(E 9 sEB R tRIRER A R B AS 57X

THEE (=)

A process for the production of coated silicon/carbon particles
comprising: providing a carbon residue forming material;
providing silicon particles; coating said silicon particles with said
carbon residue forming material to form coated silicon particles;
providing particles of a carbonaceous material; coating said
particles of carbonaceous material with said carbon residue
forming material to form coated carbonaceous particles;
embedding said coated silicon particles onto said coated
carbonaceous particles to form silicon/carbon composite
particles; coating said silicon/carbon composite particles with said
carbon residue forming material to form coated silicon/carbon
composite particles; and stabilizing the coated composite
particles by subjecting said coated composite particles to an
oxidation reaction. The coated composite particles will have a
substantially smooth coating. The particles may be coated with
multiple layers of carbon residue forming material/

THRE (FX)

BIREFBERE/FRINAYTSE | B8 | IREVEABGERITR, 18
LR, FRPMABE BN R LR PRI LATZ pl B B RIRE
Fhz, RS EAEAOBURL PR BRILIENZ R AR PABR R
FARETRI LU AR B RIBRREAL, 1 PR B HOREBARL ER A PTARTR
BHIBRRERL ELUE BhE /IR E S EAL PRI SRR R
BEMALE/RE SR LI AE R/ RE SN, LA B ERT
RRERIIE SR TR KRR EFENE ST, FENE
GENSEERNTBIRER. BRI LIRBE SRR EN M
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US201213978037 j 2012401803 H
EEIEZ YN RENAULT SAS. (£E)
ERFRER (832 ) | SILICON/CARBON COMPOSITE MATERIAL, METHOD FOR THE
SYNTHESIS THEREOF AND USE OF SUCH A MATERIAL
TR () | E/mEEMR  HEamp ERERR

LRIHE (232 ) | The invention relates to a silicon/carbon composite material, to a

method for the synthesis thereof and to the use of such a
material. The silicon/carbon composite material is formed by an
aggregate of silicon particles and of carbon particles, in which the
silicon particles and the carbon particles are dispersed. The
carbon particles are formed by at least three different carbon
types, a first type of carbon being selected from among non-
porous spherical graphites, a second type of carbon being
selected from among non-spherical graphites and a third type of
carbon being selected from among porous electronically-
conductive carbons. The first and second carbon types each have
a mean particle size ranging between 0.1 mum and 100 mum and
the third carbon type has a mean particle size smaller than or
equal to 100 nanometers.

THRE (FX) | ARE\ERE/REGHH , R IXMRIER, /K%
SRR AIRENITZRL . o sUEEIAIANmR
FHL, BRI ZE/D =MARIRIBRSEEITRY , 55 —RBRIBIEE T
ABORAE | BSTRIRIBISEIFB AEME =R20000% , Hit
B AZfBFSBKRP. £ 58 BRI EIRIE DS 0.1
—~100um , FERIRAINTFEETF 100 40K,

#
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SRIERINA SAFT (EHE)

ERFRA (232 ) | Nanocomposite material for the anode of a lithium cell
SRR (R ) | AT EERIEEREVRE SR

EHEE (X)) | The subject of the invention is an anode material of the silicon-

carbon composite type, for a lithium cell, having a high mass
capacity and good cycling stability. This material is obtained by a
preparation method comprising the steps consisting of: a)
providing a silicon powder obtained by the plasma-enhanced
chemical vapor deposition (PECVD) technique or by CO2 laser,
the size of the silicon particles being less than 100 nm; b) mixing
the silicon powder with a carbon-containing polymer, and c)
carrying out the pyrolysis of the mixture. The invention also
proposes a lithium cell containing at least one anode the material
of which contains the nanocomposite material produced by this
method.

THWE ($X) | ARBHEERREEsREF SN RIFIVEMSEERIERthhIE
RESEER R, 2B BEU TERIEIETERE
a ) IRHIBEEEFMERUF SR ( PECVD ) #&ARski@d CO
2 HOIRISAVEEYY |, AEERIAUR /T 100nm; b ) BEE S ERE
BYRE ) T RSV, AEPMRETEEES—
BEMRAOSEES D, il E amidizn whl @K E G
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ERFRA (232 ) | Negative-electrode active material for nonaqueous electrolyte
secondary battery, and negative electrode and nonaqueous
electrolyte secondary battery using the same.

TRARER (32 ) | BT ARKEBBRRTREMARSEES R LR ERERAIRFIIE
IKEBRR IRFBI

EFRIEE (2532) | A negative-electrode active material for nonaqueous electrolyte

secondary battery, comprising a silicon compound capable of
inserting and extracting lithium ion, wherein the silicon
compound contains silicon-hydrogen bonds and the silicon-
hydrogen bonds are introduced into the compound by reduction
of at least one compound selected from the group consisting of
silicon oxide, silicon nitride and silicon carbide with hydrogen, and
a negative electrode for nonaqueous electrolyte secondary
battery having a layer containing the negative-electrode active
material in the above arrangement formed on a current collector
TRRE (F32) | —MEEKEBBRRTXEMAREEIR  EES B8R EAFIEE
EEFRIENEY  HPmAENamaeaiE - 9 e
- SEBEURRED M IRERENE RUEIRCESREM
HIBRILEYD | LUIRESERA B EA LIAEHRI e B atliatt
YIRAYERIAEKEB R R R ER it Tk,
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G4 SYNERGETICS, INC. ( =H)

201009 H 21 H

TR (2RX)

HIGH PERFORMANCE ELECTRODES

THFA ()

= ERERRIN

THRE (=)

Techniques, arrangements and compositions are provided to
incorporate nanostructured materials into electrodes for energy
storage devices. Materials such as, for example, carbon
nanotubes, silicon nanowires, silicon carbide nanowires, zinc
nanowires, and other materials may be used to modify electrode
properties such as electronic conductivity, thermal conductivity,
or durability, for example. In some embodiments, nanostructured
materials may be added to electrode formulations such as, for
example, slurries or powders. Nanostructured materials may be
deposited directly onto active material particles or electrode
components. In some embodiments, coatings may be used to
assist in deposition.

THRE ()

RS |, EESLUSIRREE RN BT ERE<ERIBR
. IBMGINRASKE | BEPUERE | IRUIEIRE, | SRR EEAIE
EREOER LB TSR ANEFSHES | SAMEsA SR
MRS, A—LESLER RS PUREAR R LURINZIEREC S |
PIINSERAEGDR . ARESHI R BT LAE RO TUR I Bk R
WD £, A—LEsLiEflT |, A LUERREREEITTR.
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PYROTEK INCORPORATED

THIRAR (3RX)

Methods
particles and using same

of preparing composite carbon-graphite-silicon

RN () | FIEEEK-AE-EENIHMERTIINEE
ERIHE (332 ) | A process for production of coated silicon-carbon composite
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particles includes providing a carbon residue-forming material,
providing particles of a carbonaceous material, and coating in a
liquid suspension mixture the particles of carbonaceous material
with the carbon residue-forming material to form coated
carbonaceous particles. Providing silicon particles added to the
mixture, coating the silicon particles embedded on the coated
carbonaceous particles to form silicon-carbon composite
particle. Some embodiments utilize the composite particle in an
anode of a battery.

THRE ()
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Nanotek Instruments, Inc. ( ZEF )

SRR (2232)

Process for mass-producing silicon nanowires and silicon
nanowire-graphene hybrid particulates

TRIRER (3 ) | fEBEFREGREAEKE - ARGAENAYSE
THRWE (=3 ) | Disclosed is a process for producing graphene-silicon nanowire

hybrid material, comprising: (A) preparing a catalyst metal-coated
mixture mass, which includes mixing graphene sheets with micron
or sub-micron scaled silicon particles to form a mixture and
depositing a nano-scaled catalytic metal onto surfaces of the
graphene sheets and/or silicon particles; and (B) exposing the
catalyst metal-coated mixture mass to a high temperature
environment (preferably from 300° C. to 2,000° C. more

preferably from 400° C. to 1,500° C., and most preferably from
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500° C. to 1,200° C.) for a period of time sufficient to enable a
catalytic metal-catalyzed growth of multiple silicon nanowires
using the silicon particles as a feed material to form the
graphene-silicon nanowire hybrid material composition. An
optional etching or separating procedure may be conducted to

remove catalytic metal or graphene from the Si nanowires.

TRRE () | AFT7T—MEF-AEE - EYREREVRING L 81F ((A)H
FEAFEERENESYRE  HEEEaERR SRR
KERAOREFRLE S LAERGREY) As=E A F0/shEEukrZRmE A9
EEE N (B) BEMHESBRBRIRSIINRETSIRIMNE

(ff53% 300°CZ 2000°C , B 400°CZE 1,500°C , it 500°C
Z 1200°C) , $FE—RATE ELARSFEREERH E BRI ENE
BlEMERS MEKE LERGER - B RERIES
Y. BILAFH THRIERY R A D BEELAM S K& ERREN SR
a=ElE,

HEME == —

[m | [t |
w sM'meJs

LIRS B

5SS US20030341843 \ FHiEH \ 2003018 13 H \

LETEFMA GROSS KARL J. ( £H))

WANG JAMES C.F ( Z=HE )
ROBERTS GREGORY A. (=H )

THIRAR (3RX)

Synthesis of carbon/silicon composites

TR (FX) | B/AEE ARG
THEE (Z3Z) | The present embodiment relates to a method for preparing a

composite graphite-silicon negative electrode material whereby
an essentially dry mixture of graphite carbon powder and an
element or elements selected from the new IUPAC Group
Number 12-15 of the Periodic Table of Elements that can form
alloys or compounds with lithium is prepared to provide an

electrochemically active mixture. A mechanical agitation process
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serves to mix the constituent materials and to produce a fine
dispersion with intimate contact between graphite and the Group
12-15 materials. A lithium ion battery negative electrode of this
composition takes synergistic advantage of the high lithium
capacity of some IUPAC Group materials and the long cycle-life
of graphite negative electrode materials.

THRE (FX)

RHEGIER—MHEESAE - EARMHAEE HPAZiK
MARMIZETTREIRESS 12-15 SHAIFH IUPAC BHRIEA L+
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56E5% 12-15 AN ENEEER, ZHSYREEFEID
At BB IUPAC ERIH TS ER SR E R HRIIKIEL
ZapHI R,

HEME

TTTT S
1 1 I_.. | |

08 -~ |
|

;-

g
{wn) Juaung

06

E vs LifLi+ {mV)

04 o ;o fol /! 3000

i / \ /
/ / i /
lll / \ s S If/
0.2 ! , i

o T I

E AN

RIFIN

EP20140157751 = 201403 B 05H

=ETE=ZON

WACKER CHEMIE AG ( =EH )

THIRAR (3RX)

Si/C composites as anode materials for lithium ion batteries

THIRAR ()

Si/ CEEGMRHEIER FHEIRITIRR

THRE (=X)

An active material containing silicon, and a carbon precursor
containing lignin are provided. The active material is contacted
with carbon precursor at 400[deg] C or more in an inert gas
atmosphere, such that lignin is converted into inorganic carbon,
to obtain silicon-carbon composite. Independent claims are
included for the following: (1) silicon-carbon composite; (2) anode
material; (3) production of anode; and (4) lithium ion battery.

THRE ()

RHE BRSNS BARREARIE, EEERERBE
SRFFHPIE 400°CLA ESIRBIAZR |, EARBREEARTIK
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EFFRR (Z32) | ELECTRODE MATERIAL HAVING A HIGH CAPACITY
TR (F3) | BESEENEIRMF

THE (Z&3Z) | The invention accordingly provides a silicon-carbon composite

which has at least a proportion of hard carbon and a proportion
of silicon powder and is obtained by, under a noble gas
atmosphere, a) treating the hard carbon component at least once
with high energy in a mechanofusion mixer and b) subsequently
adding the silicon powder component thereto and mixing the
components, or adding the silicon powder component during
step a) and continuing the mechanofusion treatment, and is
characterized in that the composite has an average particle size
of less than or equal to 12 mum, a proportion of hard carbon of
from 5 to 50% by weight and a proportion of silicon powder of
from 5 to 50% by weight.
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SRR (2232)

Method of manufacture of homodispersed silicon carbide-

derived carbon composites

SRR (FFX) | B0 BRI TERRE S RIIBIE S A
THRE () | The present invention concerns a method of manufacture of the

homodispersed composite of the synthetic carbon material
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derived from carbide and silicon where the powder of the carbon
material is first dispersed mechanically with the powder of silicon
to homodispersed mixture, then the homodispersed mixture of
the carbon material and silicon is sintered in an inert environment
at a temperature between 1200 to 1500° C. to synthetic
homodispersed composite of the silicon carbide and silicon. The
homodispersed composite of the silicon carbide and silicon s
heated in an inert environment at a temperature between 800 to
1100° C. and then the homodispersed composite of the silicon
carbide and silicon is chlorinated at a temperature from 800 to
100° C.

THWE (PX) | XEBER—FEISITEERAEN SIS D E S
BRY7TE , PRI KRB SSREN R D BRI D ERES
¥, RERBEMHISSDHIREEY) FHREERENEFE
1200 = 1500°CZERYRE MRE =R MIIT 5 BT
ST, BERUEERIYSI D BIIESYEREMREHE 800

T IE
IR BY
55 WOR2011EP72439 \ 5 H \ 20NERA12H \
HETEFIA SGL CARBON SE ( #&=F )
KOECK THOMAS ( & )
KLEIN STEFAN ( &= )

THIfRAR (=3 ) | CARBON-SILICON MULTI-LAYER SYSTEMS
TR (hX) | RESERS
LTHIEE (H3Z) | The invention relates to carbon-silicon multi-layer systems,

comprising a substrate and alternating layers made of carbon and

silicon, wherein the individual layers are each made of
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substantially amorphous carbon or substantially amorphous
silicon. The invention further relates to a method for producing a
carbon-silicon multi-layer system, wherein the individual layers
are applied to the substrate in succession by means of magnetron
sputtering. The individual layers can be produced in nearly any
thickness and can be optionally doped. The carbon-silicon multi-
layer systems according to the invention can be used as an anode
material in lithium-ion batteries and have high cycle resistance
when used in such a way.
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