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(UYTN-C)
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PRECISIONIND CO
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(HONH-C)
SAMSUNG FINE 1 | THREE STARS CORNING PRECISION PRECIOUS =& K5 | 5

CHEM CO LTD =/
Fo 2% 4k 5 bk 2 %k
(SMSU-C)

1% Z M 241 (CORG-C)

353 T2 WHFAEA WIFRPERESH

*® 3-5-3 49 1 E AR LR R SR EE HIE N (HIEEE KT 10 £
LA HRIER R X AR Ol WTBVEH, #E LG M=22A7F] . RKEZIN
FFR AR R T B X SR I EAMN LAE R G A w] (Envia) AMUAE LR BB HCE B4
HE, T ELAE {57 R Ath 3 2 [ S AR 2 IR AR RO B T LA RS . 3RIE
FE NAE LA R D5 A LLE A HE 8 3, s g E bR s AR
b, BT RIS T A B R 5 AR S BT A6 A2 [ A 24T 5 A )

#*3-5-3 EEFIFALHHBHRIPRESH

CN |US |JP |KR |WO |EP |DE |HK |TW
LG k2 (28) 4 6 3 28 | 5 5 0 0 0
ZINERR AR R 5T K SE B % (16) 1 16 1 1 3 2 0 0 0
HE=E (14 7 12 | 11 | 14 0 8 0 0 0
FHAAE (12) 12 0 0 0 0 0 0 0 0
T o m AR IR AR (1D 11 0 0 0 0 0 0 0 0
ENVIA SYSTEMS TNC (14) 7 13 6 6 8 6 0 3 7
HRRISE T AR AR S TR AT (11 | 11 1 0 1 1 0 0 0 0
A R E R XA R AR US-E ;. WO-tH FER AU S CN-R[E; JP-

HA: KR-#[E: EP-BK%L /R DE-FEE; HK-rp EFBERATEIX : TW-rh [E G HIX .
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3.6 ' EEXEMMHBAE EF F LIRS

TS A DI EHE e A 2 2 1) 358 15 & RIS LT AT, 255 25 Fe i 5 B
TSR X 38 29 PCT HFEL =07 R DA KOG A 2245 B 052,
T 20 ARE LR (BRIZIRVEN, “Msx 2 AL RRE" . L F]
5B R, MHRIEE T L RIEOR, MR Aureka F1 Thomson Innovation
(R 51ES> BT ThRE, X EA AT HAGEER 38T, DL R BT IR A A e ik 2 st 2
J71H] (F:T Thomson Innovation %4k, a2 1H] 2y 2015 4 12 H 10 H).

3.6.1 US6680143B-2

US6680143B2 (Lithium metal oxide positive electrode for non-aqueous lithium
cell, comprises metal elements with average trivalent and tetravalent oxidation states)
& 2N EF KSR IR BT [ 5K 9256 % ¥ Thackeray M M. Johnson C S. Amine K. Kim
J AT 2001 4 11 I 21 HHEH—FER], LRHIES US2002114995-Al,
BRUATEH 2004 4E 1 A 20 Ho

2001 4 6 H 21 H, Thackery M M 7£ US2002136954-A1 (#ZL L5
US6677082-B2, AU~ H 2004 4 1 H 13 H) Hg it 7 & A&
XLIMO,* (1-X)Li,M'O3, Hr 0<x<1 (fLiEf 0.8<x<<1, WARIEMN 0.9<x<1),
M EE Mn. Ti 8¢ Zr FE—FEi 2 Fh, (200084 Mn, M'AFLZIEE Mn.
[6)4E, Thackery M M 7£% ] US6680143-B2 %} XLiMO,*(1-x)Li,M'O3 [543 13
TTHNFE, Horp, 0<x<<1 (HBiERI 0.8<x<<1, HLEEM 0.9<x<1), M M Mn.
Co. Ni HiEE H 4144 Mn, MM Mn. Ti 58 Zr Figie, M Al MA]3E47 38 24
fy Li*s M@® R/l AR5 2% . LitHE ool HYEUR.

MO,
xLi,M'O,e(1-x-y)LiMO, .

Path of initial
electrochemical
delithiation

Li,M'O, ] " LiMO,
XLi,M'O,e(1-x)LIMO,

M'=e.g., Mn, Ti, Zr) (M= e.g., Mn, Ni)
IR S PR o 3 [ R AR AL 25 SCRk (US6680143B2) F T4 A RIS
AT
K] 3-6-1 & US6680143B2 11T 5| Al jg 511K Mt (T LRI RiES), afLLEH,
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#3-6-1 US6680143B27i 5| F1)5 5] & F Sk

BRI S LHZHR HIEHLH
RIEIEF (51 F US6680143B2 [11&FI3CHR)
CN102664253A Lithium-rich material and preparation method | #5%f /A
thereof and lithium ion battery containing same
DE102013218078A1 Neues Regenerationsverfahren fuer | KAVAH]
Lithium-lonen-Batterien
EP2466671A2 Lithium transition metal-based compound | =Z5 (L2
powder, method for manufacturing the same,
spray-dried substance serving as firing
precursor thereof, and lithium secondary
battery  positive electrode and lithium
secondary battery using the same
EP2921455A1 Oxyfluoride compounds for lithium-cells and | Karlsruher Inst
batteries Fuer Technologie
JP05407117B2 HP AR A
JP05451228B2 Mitsui mining co Itd -
JP2009009753A Lithium ion battery H =R EAH R A A
KR895354B1 Manganese oxide composite electrode for | 2K P /R 5T
lithium batteries ] oK S =
US20030027048A1 Cathode compositions for lithium-ion batteries | 3M A 7]
US20040091779A1 Layered cathode materials for lithium ion | Zn&f K2R /R 51
rechargeable batteries Bl K S =
US20040105809A1 Method of preparing layered
lithium-chromium-manganese ~ oxides  for
lithium batteries
US20040121234A1 Cathode composition for rechargeable lithium | 3M A &
battery
US20050026040A1 Lithium metal oxide electrodes for lithium | 2 fnef K246 /R BT
batteries R e =
US20050058588A1 Method and apparatus for preparation of | 2 h&F Kk 2-K /K o7
spherical metal carbonates and lithium metal | [E 55250 =
oxides for lithium rechargeable batteries
US20050112054A1 Solid state synthesis of lithium ion battery | 3M A ]
cathode material
US20060051673A1 Manganese oxide composite electrodes for
lithium batteries
US20060099508A1 Lithium metal oxide electrodes for lithium cells | 2 finaF Kk 22Bi /R 5

and batteries
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US20060147798A1 Cathode Compositions  For  Lithium-lon | 3M A ]
Batteries
US20060188781A1 Lithium metal oxide electrodes for lithium | 2 inaF k226 /R 5
batteries PN et
US20070057228A1 High Performance Composite Electrode . L
. T j technologies inc
Materials
US20070281212A1 Surface stabilized electrodes for lithium | 2 hiaF K226 /R 57
batteries PN et
US20080193844A1 Univ Osaka city
US20080311432A1 Cathode  Comprising  Active  Material | =& SDI
Composite And Lithium Battery Using The
Same
US20090087746A1 Spherical Metal Carbonates and Lithium Metal | 2 hn&F K20 /K 57
Oxides for Lithium Rechargeable Batteries B KL=
US20090123842A1 Manganese oxide composite electrodes for | 2 hn&F k24 /R 51
lithium batteries ] oK S =
US20090263707A1 High Energy Lithium lon Secondary Batteries
US20090305131A1 High energy lithium ion batteries with
particular negative electrode compositions
US20100015516A1 Cathode  compositions  for  lithium-ion
electrochemical cells
US20100040531A1 Non-lead resistor composition FEHSA A
US20100086853A1 Positive electrode materials for lithium ion
batteries having a high specific discharge
capacity and processes for the synthesis of
these materials
US20100086854A1 Fluorine doped lithium rich metal oxide
positive electrode battery materials with high
specific capacity and corresponding batteries
US20100119942A1 Composite compositions, negative electrodes
with composite compositions and
corresponding batteries
US20100151332A1 Positive electrode materials for high discharge

capacity lithium ion batteries
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US20100248033A1 Lithium batteries with nano-composite positive
electrode material
US20110042609A1 Cathode active material, cathode including the | =& SDI
cathode active material, lithium battery
employing the cathode, and method of
preparing the same
US20110052981A1 Layer-layer lithium rich complex metal oxides
with high specific capacity and excellent
cycling
US20110052989A1 Lithium doped cathode material
US20110076556A1 Metal oxide coated positive electrode materials
for lithium-based batteries
US20110089369A1 Positive electrode material formed by a | Commissariat
lamellar-type oxide for a lithium battery energie atomique
US20110111294A1 High Capacity Anode Materials for Lithium lon
Batteries
US20110111298A1 Coated positive electrode materials for lithium
ion batteries
US20110136019A1 Lithium ion battery with high voltage
electrolytes and additives
US20120217452A1 Mixed cathode active material having improved
power characteristics and lithium secondary
battery including the same
US20150014581A1 Positive electrode active material and | Semiconductor
secondary battery energy lab
UsS6908708B2 Method of preparing layered | Korea electronics
lithium-chromium-manganese  oxides  for | telecomm
lithium batteries
US6964828B2 Cathode compositions for lithium-ion batteries | 3M A A
US7078128B2 Cathode compositions for lithium-ion batteries | 3M A A
US7205072B2 Layered cathode materials for lithium ion | ZNaF K240 /R o1
rechargeable batteries Pl o S =
US7211237B2 Solid state synthesis of lithium ion battery | 3M A &]
cathode material
US7303840B2 Manganese oxide composite electrodes for | ZfiNaf k2#B /R 5t
lithium batteries Pl o S =
US7314682B2 Lithium metal oxide electrodes for lithium | Zfi&EF K220 /R 51
batteries Bl oK S 2
US7368071B2 Cathode compositions for lithium ion batteries | 3M A &]
US7435402B2 Method and apparatus for preparation of | 2 & KR /R 51
spherical metal carbonates and lithium metal | [ S256 =
oxides for lithium rechargeable batteries
US7468223B2 Lithium metal oxide electrodes for lithium cells | 2 in&f K 24F /R BT
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and batteries

[E K S50 &

US7488465B2 Solid state synthesis of lithium ion battery | 3M A &]
cathode material
US7635536B2 Manganese oxide composite electrodes for | 2 fiaF k246 /R 57
lithium batteries oK S =
US7718318B2 Positive  electrode active material and | Univ osaka city
non-aqueous electrolyte secondary battery
containing the same
US7732096B2 Lithium metal oxide electrodes for lithium | ZfiaF k246 /R 57
batteries oK S =
US7790308B2 Manganese oxide composite electrodes for | 2 fiaF k4R /R 5T
lithium batteries Il oK S =
US7951311B2 Non-lead resistor composition FEFHA A
US8080340B2 Manganese oxide composite electrodes for | Z &K 2EF /R 5T
lithium batteries PN st
US8148011B2 Surface stabilized electrodes for lithium | 2 in&f K2#FT /R 5
batteries PN et
US8153301B2 Cathode  compositions ~ for  lithium-ion | 3M A 7]
electrochemical cells
US8168330B2 Lithium titanate cell with reduced gassing Enerdel inc
US8187752B2 Hi gh energy lithium ion secondary batteries Envia systems inc
US8241791B2 Cathode compositions for lithium-ion batteries | 3M A A
USs8277974B2 High energy lithium ion batteries with | Envia systems inc
particular negative electrode compositions
US8303855B2 Doped lithium transition metal oxides | Umicore nv
containing sulfur
US8323532B2 Positive electrode material formed by a | Commissariat
lamellar-type oxide for a lithium battery energie atomique
US8383077B2 Surface stabilized electrodes for lithium | ZXhnaFK2%B /R o1
batteries Bl oK S 2
US8389160B2 Positive electrode materials for lithium ion
batteries having a high specific discharge i i
. . Envia systems inc
capacity and processes for the synthesis of
these materials
US8394534B2 Layer-layer lithium rich complex metal oxides | Envia systems inc
with high specific capacity and excellent
cycling
US8465873B2 Positive electrode materials for high discharge | Envia systems inc
capacity lithium ion batteries
US8475959B2 Lithium doped cathode material Envia systems inc
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US8518582B2 Cathode comprising active material composite | =& SDI
and lithium battery using the same

US8535832B2 Metal oxide coated positive electrode materials | Envia systems inc
for lithium-based batteries

US8663849B2 Metal halide coatings on lithium ion battery | Envia systems inc
positive electrode materials and corresponding
batteries

US8673490B2 High energy lithium ion batteries with | Envia systems inc
particular negative electrode compositions

US8685565B2 Cathode compositions for lithium-ion batteries | 3M ‘A ]

US8697288B2 High energy lithium ion secondary batteries Envia systems inc

US8722250B2 Cathode active material, cathode including the | =2 SDI
cathode active material, lithium battery
employing the cathode, and method of
preparing the same

UsS8741484B2 Doped positive electrode active materials and | Envia systems inc
lithium ion secondary battery constructed
therefrom

US8741485B2 Layer-layer lithium rich complex metal oxides | Envia systems inc
with high specific capacity and excellent
cycling

US8753533B2 Mixed cathode active material having improved | LG {£.%
power characteristics and lithium secondary
battery including the same

US8758942B2 Cathode active material, and cathode and | =2 SDI
lithium including the same

US8765306B2 High voltage battery formation protocols and | Envia systems inc
control of charging and discharging for
desirable long term cycling performance

US8808912B2 Surface protected lithium-metal-oxide | 2 & K2=F /R DT
electrodes Bl K S =

US8846251B2 Preloading lithium ion cell components with | Amprius inc
lithium

US8916294B2 Fluorine doped lithium rich metal oxide | Envia systems inc
positive electrode battery materials with high
specific capacity and corresponding batteries

US8928286B2 Very long cycling of lithium ion batteries with | Envia systems inc
lithium rich cathode materials

US8962195B2 Lithium transition metal-based compound | =Z5{k2%

powder, method for manufacturing the same,
spray-dried substance serving as firing
precursor thereof, and lithium secondary
battery  positive electrode and lithium
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secondary battery using the same

US8980475B2 Process for preparing lithium mixed metal | Basf se
oxides and their use as cathode material
US8993177B2 Lithium ion battery with high voltage | Envia systems inc
electrolytes and additives
US9012073B2 Composite compositions, negative electrodes | Envia systems inc
with composite compositions and
corresponding batteries
US9070489B2 Mixed phase lithium metal oxide compositions | Envia systems inc
with desirable battery performance
US9083062B2 Battery packs for vehicles and high capacity | Envia systems inc
pouch secondary batteries for incorporation
into compact battery packs
US9097773B2 Apparatus and method for estimating parameter | LG 1k2%
of secondary battery
US9130226B2 Surface stabilized electrodes for lithium | 2 inaf K2#FT /R 5
batteries PN et
US9139441B2 Porous silicon based anode material formed | Envia systems inc
using metal reduction
US9159990B2 High capacity lithium ion battery formation | Envia systems inc
protocol and corresponding batteries
JEEIER] (B US6680143B2 5| H L FISTHR)
US6017654A Cathode materials for lithium-ion secondary cells | = Py JEA % K
WO02000023380A1 Lithium Manganese Oxide And Methods Of | Pacific  lithium
Manufacture limited
US5393622A Process for production of positive electrode active | ¥4 T HL 2% A BR 2
material =]
US5153081A Lithium manganese oxide compound Csir
US6221531B1 Lithium-titanium-oxide  anodes  for lithium | 20 =&F K22 /R
batteries P PR
US5370949A Materials for use as cathodes in lithium | Ca nat research
electrochemical cells council
US6551743B1 Nonaqueous secondary battery “VFHEIAERA

-

3.6.2 US7303840-B2

US7303840-B2 (Activated electrode useful for a non-aqueous electrochemical

cell and batteries, comprises a precursor of lithium metal oxide having a combination
of individual layered and spinel components) & 2 JilTEF K248 /K B1 [ 58 5256 = )

Thackeray M M. Johnson C S.
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LRIET PCT 227055 E (KR2007083550-A) HIi% 7 LFffdr, Hrh, 7rEk
[ (KR895354-B1, ~45H 2009 4F 4 H 29 H). 3£[E (US7303840-B2, A% H
2007 4 12 A 4 H) REFRAL

Thackery M M fEiZ L H]HHEH T XLiMnOg*(1-x) LiMnyyM,Oy4 JZ 1R 52 i
MESE, 0<x<1, 0 <y<l, HfMA L' Mg”. Ni¥. Ni*. C02+\
Co*. AP, Ti*#1 Zr* vl —FhI LR, M Mn. Co. Ni #ik#E, M AT
Li. Mg. Al 2%, BRE/NT 10%.

‘(/(OSySZ)

Li,MNOs4 LiMn,O,

'S [ ‘
/ X=0.67 =0.33
X=0.50
xLi,MnO,e(1-x)LiMn,0O, tie-line
AN PR i 35 [ H A AR AUA S0k (US7303840-B2) AT EHFIHARIE

BRI T o

] 3-6-2 & US7303840-B2 HIHT 51 A5 51E L (B T LRI B 5 ). T LUE
ZEFEIH T ZNERFFURTTE R LR E . 3M AR S 8 AR TR,
[ s 4% 22 0B R 2B R o1 [ R S B BT R TR IR SR A . AEIRAF. =B
LG {255 28 B RIGIH (FEILEK 3-6-2).,

MIBAF =2 LCAZARZAIN AR K AR /R o [ 2% S 36 = S8 L A AT
TRERSNEL R E, SR REEW KBS ENk. 87 HitaE 5.

24



[usserroez
sceoosaze

US53168774
US5240794A

UsS2003010879

US200300270

) - ]
1\ ==
BR | usoraseaden
\‘ ‘! T
US914286082
: [Woasta0as78A1 |
Fol st
SHRA #
[l ou PonT o [l acaki HiRoKT 1
[ ucHicaco ARGONNE LLC 4 [ 70HNSON CHRISTOPHER 1
[l HackeraY MicHAEL M 3 |l xuze satoru 1
[7] 3m innovaTIVE PROPERTIES CO 2 [ MaKiDERA MASAMI 1
[l sumiTomo cremIcAL co 2 [ Parc 1uNG HwaN 1
[] tecHnoLOGY FINANCE CORP 2 [l P2rx kvu-sunG 1
[ univ cricaco 2 |[] samsunG so1 co LTD 1
[l eneroeL ine 1 ([l souTH AFRICAN INVENTIONS 1
[ envia systems Inc 1 |[] vanTatson 1
[l 1uion TeCH corp 1

K3-6-3US7303840-B2 11l 5] Al jm 5l & i (FETHFHiES)

#3-6-3US7303840-B27i 5] F1 )5 5] & F ik

BHCERS R ZE S HiEHLE
BIEIER (5] US7303840-B2 {1 FISCHR)
US20080311432A1 Cathode Comprising Active Material Composite | =2 SDI
And Lithium Battery Using The Same
US20090081529A1 Positive electrodes for lithium batteries B2y || R=1 2 NE= 31
o1 [ X S =
US20090123842A1 Manganese oxide composite electrodes for lithium | 2 il &F K 27 i /R
batteries o R SE e =
US20110003192A1 Mixed metal oxide and sodium secondary battery | f£ & 1k2%
US20110008668A1 Powder for positive electrode active material, | & 1k2%
positive active electrode active material, and
sodium secondary battery
US20120217452A1 Mixed cathode active material having improved
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power characteristics and
battery including the same

lithium secondary

US7820327B2 Lithium titanate and lithium cells and batteries | Enerdel inc
including the same
US8080340B2 Manganese oxide composite electrodes for lithium | 2 Jii &F k2% F /R
batteries piis P
US8168330B2 Lithium titanate cell with reduced gassing Enerdel inc
US8313721B2 Lithium-oxygen (AIR) electrochemical cells and | 2 i &f K i /R
batteries piis P
US8518582B2 Cathode comprising active material composite and | =2 SDI
lithium battery using the same
US8541137B2 Nonaqueous electrolyte battery containing a | Toshiba kk
negative electrode of lithium-titanium composite
oxide, battery pack and vehicle
US8557438B2 Electrode materials for rechargeable battery ZINEF KB K
US8753533B2 Mixed cathode active material having improved | LG {k2%
power characteristics and lithium secondary
battery including the same
US8790831B2 Powder for positive electrode active material, | 1+ A& {5
positive active electrode active material, and
sodium secondary battery
US8835027B2 Positive electrodes for lithium batteries ZnER K AR R
US9070489B2 Mixed phase lithium metal oxide compositions | Envia systems inc
with desirable battery performance
US9126844B2 Electrode materials for rechargeable battery ZnER K B R
US9142860B2 Mixed metal oxide and sodium secondary battery | A 4L%5
W02013033579A1 Fluorinated electrolyte compositions FEFR A ]
W02013180781A1 Lithium- ion battery FH A T
WO02013180782A1 Fluorine-containing esters and methods of | ¥ #/A ]
preparation thereof
W02013180783A1 Fluorinated electrolyte compositions A F
W02014143834A1 High voltage lithium ion battery A F
W02014165748A1 Nonaqueous electrolyte compositions A F
W02015051131A1 Methods for preparation of fluorinated ethers A F
WO02015051141A1 Methods  for  preparation of  fluorinated | #LJ5/\ ]
sulfur-containing compounds
W02015085157A1 Polyimide coated lithium titanate particles and use | #-J5/A =]

thereof in a lithium ion battery

Ja81 &R (¥ US7303840-B2 5| FH BIEFISCER)
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US4507371A Solid state cell wherein an anode, solid electrolyte | South african
and cathode each comprise a cubic-close-packed | inventions
framework structure

US5240794A Electrochemical cell Technology

finance corp

US6677082B2 Lithium metal oxide electrodes for lithium cells | 2 i &F K 2% F /R
and batteries pilis P

US20030108793A1 Cathode compositions for lithium ion batteries 3M »~F]

US5316877A Electrochemical cell Technology

finance corp

US6660432B2 Lithiated oxide materials and methods of | Ilion tech corp
manufacture

US6680143B2 Lithium metal oxide electrodes for lithium cells | 2 i &F K 2 /K
and batteries o1 R SEG =

US20030027048A1 Cathode compositions for lithium-ion batteries 3M A

3.7 &

AN FEHT DI B RHE, 0w BRI AR RHSOR B AR L RS AT 10
o MLAER M, WG

= BERBE AR R AR DG LR BB £E 20Kk I, HRE S5 R R A

NN, 2010 F~2014 58, LR HEHEIT IR TRaE K. A E BAR L IR AT Rl 45
ARITERIR N BARREARSN B E ARG , 25 LA KRR
BE RN B 2% B L, X B DR Sz 08 F AT I AR AL T PR B
B

A BRI AR RHEOR AR B AL T IPC 702K 5 34T Geit o, v
DAEH, =R NS A . JR& FARE . 007 o DA S B 1 F
FRARGUK L BAEER . WEET B PR LR ST RS RR M ks, & %
TEARA AR T RS UG (D SEHE T8 (2) IEWRMEE R
(3) Fmnchtt; (4) #EFHL; (5) BEHIENME: (6) Y OE SIS,

FA, 8 AR 2 AR A RSO AN O& 1 A1) 52 B AR A 22 11 [ S A IX AR K2 -
L e H AR o T L [ S X R A A IE AR R AR DG &
32 B [ X . JCH A, LA A2 B R R A5 T B e H At 2
FKIBBIX o NEZL AT N B E A OORE, LA RIEEEA DT 10 1K
T 7AHEN, Hd, 350kREHE, SEMKEESHNE LT .

ML R R X S ARG, SR L H AR [ ) 2122 H s AAME LR B

27



B ERAE, i AR 5 A 3 22 [ 500 & AR IR AR B SR HE T %
HORI o 111 B [ £ 12 U BB AR A FRAR RO G, (B HRI AR LB i, B
HARCNE NI NE, EHRIFEINERIRHAER D

M FRER R IE AR EOR B LR H g N M SRR R R E, HATZEOR
UL A N Z MG R RARHE D, REEPAGEA RS A7 ZH, HA
REEEHDNZIE UL AR KA R 2Z 06, A E A w1
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4, EEREERMEBARSKEREFHEASH

FEBR AT ) B A L R B AR AR AR U I I BOR 56 3 A T
W T B B . O T IU e AR (AR R SOR TE I NI FT A
s MILLRIRY S, X DI L AAHE e 2R 21 358 1 LA () 24T
BRBNACH G AL, oAt DU LA EE N (G E 20 KA 2K ot
E R Sci B M2V ARG AR #E LG AR =R Aw . EERAF H Tk
Aett. SMABARATD, DHMNERE AT B S T5 AT 204

A1 EmFREFFMATEREREKZET 5N 3]

% E o 24V 248 A7) (Envia Systems Inc) 1EEJF &K — Ml & & 445
FLAERRATRL 0B B T Hth, HORBZ PR B 205 KSR /R Bt [ 5K 9246 = (Argonne
National Laboratory), H i &4 K158 VA4 N5 A7 (GM Ventures) 700
JiFE IO, RN BRI AR A F A R B aR R E - 3 /8
e R

ZIMEFR PR o1 B K SLEe = ORI TR AR R AR R, HE T BOR AE
SR E ], H—BEREIRNRIXTZA B AT A i 9, A A BRI i
16 AR LR KFEZ B R BU/R ot E R L B L RIEAR, 24T RF L
FIfEAERILHIE T 14 MR LR B 4-1-1 T 2 I0EF R SR /R 5T I 5 S2 6
SMGYETW RGN T GET HIEE) B AR IEAM R AR L R G AR N E
SATTEDL. ATLLE H,  ZNER R SR /R T [ 5K S0 LR RS UG T 2001 4
—HIELEEL, U RGA T M 2010 FEIFEHIELHR], I H I EET AR
I FH 43,

MK 4-1-2 ATLLUE H, 7E 2001~2014 55, 2 naF KSR /R 51 [ K S2 86 = AR A
BRI A, Bkt R BB 1 f it B 5 AN U T T L
WA ERAmE, HRSHEARD LR HIEREAX D,

"http://wenku.baidu.com/view/fb64cc06a6c30c2259019e7a.html .
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F4-1-1 ZMFRFF/RITEZRSE

[

ERRHETN ARG AR EREF

EH5

Ry X

BRI

ZMEFXRFMRITEREEE

US2002114995-A1

us

XLiMO,e (1-X)Li,M'O5, 0<x<1; JHth M H—
FEGE Z PP RN S A3 NGB E T, Wi
MU —FhEE Z RPN S v+ SR AT, %
M RE I K B KRR, ERRUEIREE
s+ NE T BT 3 MBS T RIH TR
ghrafase .

US2004081888-Al

us

XLiMO,e (1-X)Li,M'O3, 0<x<1; MKy
Ni FISEHM A 9+3 1 V. Mn. Fe. Co L& E T
R E DR, W MOS0 +4 1 Mn.
Ti. Zr. Ru. Re. Pt; iZZH 5 MM BHER EHA
FHZH A 25 M AE B IR L R AR TE A R A
(i R T LI AR

US2006051671-Al

UsS; WO;
KR

XLi;MnOse (1-x)LiMn,.,M,0,, 0<x<1, 0<y<1;
M 5 Li*'. Mg*. Ni**. Ni**. Co®. Co*. AP,
Ti S Ze% s %45 MR AR Sk (1) AR G5 A A
KA, A EILES] 200mAh/g BLE, 3
Hom 2 s R S i 5 e ke

US2006051673-Al

US; EP;
CN ;JP

XLi,MNnOge (1-X)LiMn,.,M,0,, 0<x<1 10
<y<1, HH Li,MnO; Fil LiMn,. MO, 285353 5l
HA IR AT, JF EIE P MO —Fha
ZMEJRHE T, PR A EE B . R
SRR M PITIR BAA B 25 EAE, A SE f 4
Bl .

US2006099508-A1

us

XLiMO,* (1-X)Li,M'Og, 0<x<1; Hrt M A=
Fhalo =Fh LB RSN A N+3 MG R B T,
HPE Niv Mn. Co =Fl; MUAPIIMN A +4
I8 Li,M'O3 HAT Z ARG, Mkt =4
/NF 2 KF 15 Mn B NI I 5 ERE  EaAg D 101
& Mn fll Co MM E M ELBIN 11,

US2009123842-A1

us

X(zLi;MnQOgze (1-2)LIM'O;) » (1-x)LiMn, MOy,
0<x<l, 0<z<l, 0<y<0.5; M ZE/b>K—Fhd/EE
T, MEDNME - FRLESEET: 1ZE
HRALFE B ER A 5 LL R — Rl A 2R 5

US2007281212-Al

HiE | B
£ |3l

&

#

2001 |51

2003 | 26

2005 | 24

2005 |13

2005 |12
2009 |2
2007 |2

us; wo

XLiMOy» (1-X)Li,M'O;, 0<x<l; Hk#
XLiZM”O4‘ (1'X)Li2MI03, O<X<1; ﬂ?qj M %qz‘i/}j
MERLIWMEBET, METIHNERN+ &
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W02012067675-Al

2011

US2014050972-A1

2012

US2012105007-A1

2011

US2012070725-Al

2010

US2012056590-A1

2011

WO02011119386-A2

2011

JBE T, MU N+3.5 &A%
BHE S NHY. PP Ti% zr™*. AP, P& T
LA pH B BT BR R T 21 e

\é\lloo; Us; EMRMEML A Li,MnO; and M'O ( M' Z/b Yy
—Fh &R T,

R RGN T

Us;wWo; BB Hth, A1 LigoNi.Mn:Co, A0, (H:

TW;CN | #10.05<b<C0.125. 0.225< a <0.35. 0.35< B <
0.45. 0.15<y <0.3. 0< 6 <0.05, " A A
A4 8. fAENNE)E, H2ik 5 BER %
AT 5B 2 7 B ) ) IF b s 7RI 7 AR
FITR T FAN 2 ] P B A B 0, 75 4 1 1 FL A
JIT IF B FE S K C/L0 SR 4.6V
B 2V TR IR B A BT I AR A R B
B4 /04) 200mAn/g bR, HILd ik ih
AT 584 76 B 5 4.35V [ 20% SOC i AL A K
T#180Q « cm-2 )= i DC HiFH.

US;WO; BB, P TR 4R A T A

TW; EP; | #ifi3 Lig,Ni.MnsCo, A O, Fo, e b £

KR; CN; | 0.05®|£) 0.3 JuN, o fE0 R 04 EHN, B

JP 1E4) 0.2 2% 0.65 G N, v 7E 0 2% 0.46
W, HSAEL 0L 015 EENK, HEF AN
Mg. Sr. Ba. Cd. Zn. Al. Ga. B. Zr. Ti. Ca.
Ce. Y. Nb. Cr. Fe. V. Li BiHA4.

US;WoO; BB HIM, b IE RS MR e R

TWEP; | HaWE&AEIE ki A& YR A i 4

KR; CN; | J@E Y, I BLATd IE ARy A RHE LA C/10 1)

P A 4.5 PREFHHLE] 2 (REFHIR R A E DY
3.65 RHFA-T- 351 ¥ A JZALE CI3 FAITSU LI T AN
4.5 PRFFE] 2 PRFFEER S 500 IR BA Z /Y
160mAh/g B LL A B . Hoh Brid ikl A6,
4 AIF;. AIClL;. AlBr;. A3 B4

Eg;VTVV?/;_ HET I, W A0SR

KR: CN: | AL&10, Pik sty CL7E TR 0 B R 393 160 3 7 vl

P $12 4,225V F| 445V [ HLE R

WO;US; BT, 7 Ligy,Ni.MnsCo,M” 50,,

TW;EP; Horp x /T4 0.05 #%9 0.25 TEHE, o T4

CN;JP; 0.1 27 0.4 IYEH, B /T27 0.4 12 0.65 (138

KR; HK | Fl, v /T4 0.05 % 0.35 {I75H, H 6 /T4
0 %y 0.1 W3, HFHrH M” Jy Mg, Zn. Al
Ga. B. Zr. Ti. Ca. Ce. Y. Nb B4 4,

X i VAT 28 — IR B A K T4 4.3

PRI TEEMTRSE — IR )E, ATk
FIML P TF 6 N ORF5 25 /0 2 12 /NSRS A e )
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Fis ARAESE TRk B2 )5, $ATER Ik
FHE DY) 4.35 (R HE.

6 W02011031544-A2

2010

WO:; EP;
KR; JP;
CN; HK

R B T A T R A R, TR 4 R AR
AT A 2 L, Ni. MnsCo, 0, o, Hr
b #£4 0.05 F|£) 0.3 MG, o 40 %) 0.4
TG EE N, B 78 0.2 £1% 0.65 (MTEE A, Hy
76 0 32 0.46 VLN .

HAE I T BA CI3 R M 4.6V T H 3]
2.0V i B % /0 %) 260mAh/g 1 EL i 25 &

FAE=IR T B C/3 (B s 2 M\ 4.6V B F]
2.0V BI{EZE 50 Yk 78 F/ G B B /044
230mAh/g FI LU A .

7 W02011011582-A2

2010

WO; US;
EP; CN;
KR; JP;

HK

—FhEh, Hrh A E AR ARG R A
WA SR Li,Ni.Mn.Co, 0, %75, Hr x 78
#)0.05 $12 0.25 (TGN, o 7E£0.1 $]2) 0.4
YaEEIN, B TEZ) 0.3 $%) 0.65 MIVEREIN, A
Y ¥E4 0.05 $£7 0.4 FIVEHE .

BTk Bt 2 B G T 55 5 IRAFR A C/3 Ji
R M 4.2V FEF] 2.5V [ZE /4] 175Whikg 1
SRR L AR B DLTE GRS 5 IR 3E 3155 1000
IAGERLL CI2 M\ 4.2V B3] 2.5V R AE 1000 YK A6
AR T35 5 AGIR 20 4 70% 25 5 (MG 31 77

o

4.2 LG 2 4]

LG A FI{EAERIL G 28 14 & #ARFE IEM A B AR A LR, B 4-2-1 45 HY
T LG AFE GETHIEFE) & HELIE AR A A & R B i 50 10 A2 B o A
Hil. WTUVEH, LG AR L FH1E :EEF7E 2011~2014 4,

M 4-2-2 FTLLEH, LG A RJ{E w BRIk AR RL %35R3 SCHI AT JR) B
W, EEEPEM RS RS BB 1 B N T
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El4-2-1 LGARIEEREERMBBEAENYEFEENES
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3 1 2 —5 33— e HEHEE
o BN
BaoE
2 . + ‘ + ) mmﬁm
: ®-
(V] T
2010 2011 2012 2013 2014 2015

x: ERXPNRRZBEARTZFEERFES D, B4

El4-2-2 LGARIEEEEERMBZEARDZHIFELLER

F=4-2-1 LGARESEF

a2 EH5 HiE | # | R BRI,
= =2y Gl
/¢
#
1 KR2013024595-A 2011 |2 | KR RIS BEES AR, BRI, BRAR
A% 5 a(Li,MnO;,) « (1-a)(LIMO,) IR & 1EH
IEARAT R
2 KR2013014245-A 2011 |1 | KR HBRIH : Bk TR .
3 W02013042957-A1 | 2012 |1 | KR aLi,MnOse (1-a)LiMO, F14: J& Wi 2 .

34



KR

4 KR2012122788-A 2012 i LioMnO 1By IERRAT RS T Hith .
5 | WO2012115411-A2 | 2012 \L/JVSO_iCKNR_? R EMTE AR, 5
EP- P aLi,MnOs+(1-a)LiyMO,, L 0<a<l, 0.9<x
<12 H M Ai&£H Al. Mg. Mn. Ni. Co. Cr.
V Al Fe HH AR — AT R B M LA BT R DA
225V~ 33V LB NI E R4, b
3 XMNO,e(1-X)Li,MnO; IS — IEARIEER R, 3
i 0<x<1,
6 US2015037663-A1 | 2014 US; KR BB T HE, IERMAERA LiM M., 0,,A, (1)
or (1-X)LiM'Op. A LiaMnO3 Ay 1 FHAL KL Ak
FEM B ERERAT R, HH, M=AI. Mg. Ni. Co.
Fe. Cr. V. Ti. Cu.B. Ca. Zn. Zr. Nb.
Mo. Sr. Sb. W. Ti. andlorBi; A J&#th
BT x=0.9~1.2; y,z=0~2; M'=MnaM"b;
M"=Ni. Ti. Co. Al. Cu. Fe. Mg. B. Cr.
Zr. Zn. and/or Period 2 transition metals; A'=PO,.
BO;. CO;. Fand/or NO; anions; Xx'=0~1;
ty'=0~0.02; a=0.5~1; b=0~0.5; a+b=1.
7 | WO2015012473-A1 | 2014 ¥va/);- *ési T, B ARME N IE
’ B, XLiMnOgze (1-X)LIMO,, 0 <x<1, M i%H
BLOE M, BAoTREAN. B B B EL
BRI, a8 0.02~0.1 mol%.
8 | WO2013183919-A1 | 2013 \é\g?;u'éfz; A S (LiMNnOy) BArEk
cN (Li,TiO3 B Li,TisOyp) R4 V5 il B sab 2 .
9 | W02013085317-A1 | 2012 \L’JVS?;E'EB; — R A IEE AR, AL
CN:Jp | alLi;MnOg]e(1-a)[LiM,0;], Jirh 0<a<l, H M1

ik EER(Mn). BL(Ni). #5(Co). Zk(Fe). #%(Cr).
B(V). Hf(Cu). BE(Zn). ER(Ti). HI(AD). £(Mg)
FIENB) I —FpELZ A LK Li(NiCoyAl,)O,
H X, y Ml z & Bk [ 0<x. y. z<1 74
Fl, H x+y+z=1.

4.3 = E 5

=B AFEABRILHE 14 145 MR TR RS AR CEF], K 4-3-1 4
BT =ZEAT GETHIHE) B4AMEIE ERA R AR L] G B N E S
Blo WTUEH, ZEARMEHRHIEEEELEF T 2012~2014 4F.

MK 4-3-2 FTUAER Y, =8 N BE & A AR I IEA RS 3R 2 S H & A
EAD R, FEW LA E S B2 . B AT AL FE DL S A B Bt R .
2012 FFHIEHERZ, MHETHRD.
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(3p) o 3¢ 5 2 4

&]4-3-1

2012 2013 2014

Ef
ZERREREEERMBEAREH K EFETLES

o

° Bk

» ARG AR
" | o mnkpi

o BNl

2011

2012 2013 2014 2015

I BEXNRRNZEAUBIZFERIFESD, B #

El4-3-2 ZEQREREEERMHERRIZHFTEZNIFR
431 ZERRAERER
7 sz HE | B | RS BARGU
= £ |3l
/9
4
1 | EP2642577-Al 2012 |2 _EJéJ_E;I\'TR FIES 7 R IERGE VAT R, (L4

xLiMO2¢(1-X)Li,MnO3, Fr, M ZMHE. &
AR AR I 2 e B — Bl ER Z B, H 0<x<1;
DA B4R & A0 48 R BORIONG A 46 ) 1 L 4 s e v
D —F, FTIRR G A 4 R
LiMn,Oyqe  FTIRBHM AT 225 K4 1O 4 Ja S A0 P 2 N
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i1 LiFePO,.LiMnPO, A1 LiFexMn(1-x)PO, ZH i)
HAruE R —FEZ R, Hi, 0<x<1.

2 US2013136993-A1 2012 US;JP;KR IERRIE A RN XLioMNnO3e (1-X)LIMO,, x =
0.1-0.6, 1% 0.2-0.5; M = Mn,Co,Nic; a = 0.3-0.5;
b=0.05-0.3; ¢=03-055, ath+cis 1.
3 KR1400593-B1 2012 KR;EP;JP & B EAC IR TE RN 4 SR R #h iR 7 2 2
:US; CN M,
4 US2014141331-A1 2013 US;EP;JP; BUEDB RSN
KR ;CN
5 US2015188135-A1 | 2014 US.JP; A Atk
KR ;CN
6 JP2015084303-A 2013 JP; KR R BT, A5 XLiMNnOge (1-) LiMO,,
x=0.3~0.5; M = Mn,CoNi,; a=0.2~0.5; b=0.1~0.4;
c=0.2~0.5; atb+c=1.
7 US2015079465-A1 2014 US; KR BB T, A xLiMnOse
(1-x-y)LiMO,eyLiMn,04, x=0~0.6, y=0~0.1.
8 | US2014162128-A1 | 2013 E;?_'JEE.;CN FHF AT P78 AL P P LERRR PR, A
s 7E 3m2/g~12m2/g 1Lt 2 [ ALF 40nm~120nm i
Fl s B A% . 222 xLi2MnO3. (1-x)LiMO2,
Hr, 02<x<0.5, M HLLFbEERER:
MnaCobNicM'd, 1, M Ak Mn. Co # Ni Z
AN 4R, 0.2<a<0.5, 0.1<b<0.4, 0.2<c<0.5,
0<d<0.5 #l a+b+c+d=1,
9 US2014141340-A1 2013 US; KR PR, A AR AR
(p)Li2MnO3e (1-p)LiNiaCobMncO2, p=0.25~0.75.
10 | US2013260249-A1 | 2012 EJPS_?PEFE’;_ FIF 4.5V~4.7V i P 0 AT 55— K7
CN | MR IERE YRR ali2MnO3e (1-2)LiIMO2,
Hr, MM Niv Co Fl Mn 4RI i %
=D —F, JFH 0<a<l.
11 | EP2642568-Al 2012 EF’; JFL’JJS —FHIERAAEL, XLi,MNnOge (1-X) LIMO, ,
M=Mg. Ni. Co. Cr. Al. V. Fe. Cu. Zn. Ti.
Sr. Mn. B. and/or La, X=0-1,
12 | EP2642564-Al 2012 EZ;-LPF;z B, ALEE XLIMO,e (1-X)Li,MNnO;,
’ KMOEHELAY, M=EE (M), 4 (N,
i (Co), & (Cr), 2 (AD, #l (W), % (Fe),
i (Cu), % (Zn), %k (Ti ), 48 (Sr), 4 (Mn),
B (B, FHd (La).
13 | US2013248779-Al 2012 EFS)_? ﬂ(';?_ yLi,MnOg+ (1-y)LiM(1-x)Sh,0,, Fr1, M &
oN | A NI Co T M LR A b Rk A,

JH, 0<x<1 H 0<y<1, B BrERT 48
TERRE A4 ) 0.1mol % ~2mol % K78 Bl Y
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44 BHR&F B LKA

B 5% 5 P H oMbk 22 A — [R) M35 [ ] /R o7 B XS5 % (Argonne
National Laboratory, ANL) 375 | =7t RIERAMEESS T IR H R, Hep
AL E AL EAR AR AR (LipMnO; « LIMO, (M:Mn. Ni. Co £ f&FI¥F
A, FFEUI T SLBZ IR 5 1 Fb U R AL

RAALATDEH, BT R A A H S 32 B rp e g 26 DL K A
2 F b A ) N P B D75 TR

R A4-4-2 TG, AP R S AL 1 L R R AR AR AR 2% DAL
FEARES 1 F Jth A ) N P 5 D75 T

®4-4-1 BERABEREF

F? LH5 HiF | B | RS ARG,
5 £ |5

/%

#

1 WO02015040005-A1 | 2015 |0 | WO BB TSI, ERAR
Li(1x(NiCoyMN(M1)g) 190z x=0.01-0.05;
a=0.3-0.6; b=0-0.35; ¢=0.2-0.6; d=0-0.05;
at+b+c+d=1; M1=Ca. Zn. Fe. Ti. Ba. and Al.

2 WO02014180686-A1 | 2014 |0 | WO S T RRER G S M B B e, TR
SEHISEA R M = Mg, Fe. Cr 8¢ V .

3 WO02014180821-A1 | 2014 |0 | WO ILPTIERR BIBRTEAZ S S MM B 5 1%

4 | WO2014063934-A1 | 2014 |0 \é\/r\?fE'éR? BT IR, B

US:Jp | Li(1+y)[NiaCobMnc](1-y)O,, 1y 5 0~0.3, 1k
% 0.05~0.2; ¢} 0.35~0.8, ffik 0.45~0.7, %5
fti% 0.5~0.68; a A 0.1~0.5, F1b >4y 0~0.5 HALk
N a, EERRIEZEZ 03 BT a, JEHERRIMN
% 0.1-0.25 H/hFa, UM atb+c=1.

RA-42FHTWHRSHER T

52 EH5 HiE | B | R HiARS
=2 £ 5|
wr
L
1 W02015129683-Al 2015 |0 | WO —F TR K AR T IR R A, B

SR BRIERAENS R A R, o, S
e BB [R5 0.1 glom®, B RSN 10-40A; IE
WATEREEY A LiM1L,Mn,.,)0, (1)« LiM,VO,
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(1)~ yLi,MnOjge (1-y)LiM3O, (1)« LiCoPO,(IV).
x=0~1; M1=Cr. Co. NiorCu; M2=Co & Ni;
y=0~1; M3=Ni. Co. Mn. Fe m{ Ti. Sk
5 7 BN 1~20%.

2 WO02011040383-A1

2011

WO:JPE
P:CN;KR;
Us;TwW

—FOIERE D RO A, JRFEZE T
FHELAF R T R-3m M4 M RMET
AR C2/m gk i R &Y. R, ZE
MR EDEH Liv Mn. Co FI/Ek Ni 52 A%k
Yo, TEARE PP TR A HAE ] Cu-Ko S 2%
P A X S ATt I 20=20.8+1°mh ¥ 35 K AT
SR I (10 58 B () AT 20=18.6:1° 7 ) 55t KT 5 068 )
FE (b) A% 55 FF L (a)/(b) 9 0.02~0.5, 4% [ BE /K Lt
1, Mn/(Ni+Co+Mn)>~ 0.55 L) L, Li/(Ni+Co+Mn)
N 1.2~1.7, [ 0.001~3wt% I .

3 EP1198018-A2

2002

EP;JP;US

— R AR A B - Ht R Rk AR A A
PIERAT R, HURFEFE T, LiFeO, 5 LiMnOs.
(0 < x < 2, 0 <y <L)EHEIRAE AR
&, Hd, 0.2 < Fel(FetMn) < 0.75, ¥k
H /b 10% BT, iR R o B E 3R T
VA %R E].

4.5 3M £ #7 A R3]

R A4-5-1 WTLUE Y, 3M BURTATBR 2 7] (05 A H I 32 2R AR PR A R
il 2y PR DAR AR R H e R N S T

F=4-5-1 MABIESEF

P LTHS BE | # | RPXE Hi AR,
5 £ Z
"
#
1 WO02015026525-A1 | 2015 |0 | WO TW — M E AR A AR, E
iR Ak R Li(LigNiaMnbCoc);.,)0,, 3
BE R LilCog(PO4) .14, Hih 0<x<0.3, 0<a, b,
c<l, atb+c=1l, ab <1, 0<f<1, 0<g<l.
2 | W02014014913-A2 | 2014 | 0 \é\llaoufip — R T AR R U, MR

i34 Lia(LibNicMndCoe)O, (1) 5%
Lia'(Lib'Nic'Mnd'Coe’)0, (I1), e, a 1 a=0.9,
b Al b'= 0,c M ¢> 0,d 1 d'> 0,e> 01k
i% 0.05-0.30); BX b+c+d+e=1; c/d=1.05 <1.4;
a+h/M=0.9-1.06, = M=c+d+e, e'>0 (fltit
0-0.30), b'+c'+d'+e'=1, c'/d'=0.5-0.95,
a+b'/M'=1.1-1.4, M'=c'+d'+e'.
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3 W02013070298-A2

2013

WO;TW,
KR;EP;
CN;US;JP

Lizsx(NiaMnbCoc);.,0,, HH 0.05<x<0.10,
a+b+c=1, 0.6<b/a<l.1, c/(a+b)<0.25, FHH a. b
Mc¥KTZ. 1£30CT, HIE25V 547V
[EEERET, 558 B2 AL, 50 PEIZ% &7
FE3 KT 95%. AORER A SLiiie ikl &, TRAELE
SEIRRE N 850°C & 925°C 2 ],

4 W02013063185-A1

2013

WO:KR;
CN;EP;
Us;JP

— b A RS T HLG AR I, H P EAR
R S R Y, BB IEREA B O
GIBULESS = PP iR SN e 5 0 % B i
WAtB AT B O W 258 8 . BT IEAR (9 1 oA o]
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BRI E R 4R D50 /N T 0.1 wm, FEIEATHEANEEAE
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LizspNi.Mn;Co, A: O, %7, Jirf b 7E£ 0.05 127 0.3 JElH
W, afE0FZ 04 EHIN, BFEL 0.2 B 0.65 LN,
Y 7E 0 B2 0.46 YUl N, H 6 7E4) 0 32y 0.15 Wi, H
Hr A5 Mg. Sr. Ba. Cd. Zn. Al. Ga. B. Zr. Ti. Ca.
Ce. Y. Nb. Cr. Fe. V. LiBiHA%A.

FTidk B G EF 20 Y 4.5 ARH5E] 2.0 (REFIIIEH J5 BLAE
fd i B e AT L B 2.0 ARAFSE AT RE R TR R AR A
HULZE AL ImAn/g LSS, FLAR . H BT I 6 f i
B,

HA{E 600 YKAE 4.5V 5 2.0V Z RGN G, ik i
WAEAELY 1 ER%ILE SR,

3mel

MARQA (RED

CN201280042008.3

w
i

Liy(NiaMnbCoc);,0,, FLH' 0.055x<0.10, a+b+c=1,
0.6<b/a<1.1, c/(a+b)<0.25, FH a. b Fl c YK FZ. 7F 30C
T, HE 2.5V 5 47V ZEEHES, 55 RSB AR,
50 B A ERFER KT 95%. MESRAILE k4, REL
SEIRIE N 850°C & 925°C 2 .

CN201280052748.5

H

— b A RS T AR O, R IEAR S R
B mEAY, Pk EREA XA TS &, ik Uil f,
TESBMA R, Bk SO BA BRI A . TR IE
TR & R A S BN T iR SR I B IR T A & ik
TEAR BT Fe B T 2R AR T 3.5V BRSPS KA B E
> 10%. MFTR L ¢/10 B S 52 L) 4.6V T HLE]
29 2.5v i, FFH AR AL s R RN 2.5V 50 K
TR RERT, TR AR 1 P48 i e i T 3,75V

CN201280007851.8

H

—MFESEMESEE T IERMEL, FTidREN
Li(Lip 2Mng 54Nig 13C00.13)0, H1 Li(Lig,06Mng 525N 415)0; ZHEL,  FI
RZAELA Li(NiaMng)0,, Hodt, £ & & A 5 T 20 mole%,

% b5 A G SR 3085 mole%.

ZMFAFMRAERIEE (XED

CN200480044357.4

2015-01-28

— AR KA A 2, DR SR L HL AR 1 AR,
W IEA B A 4 R S E R ik, e R AN AA
K XLi,MnO;* (1-X)LiMn,,M,0,, 0<x<<1 f10<y<1, H#
Li,MnO; #1 LiMn,., MO, 53 53 7| BB R AN AR F L &5
1, JEHHA M A—FIEZ F g @IS, Y RAkE
NI 420 H Bk 25 A AR R 4k ok 254 R A B T

HA IEM AT Li,MnOg 4233 E4R xLi,MnO3*
(1-X)LiM* O, 308, Hrh M” Bk | —Fhai 2 FhEE I
JAWIE SR T, JF AT 0<x<1.

FLA IEM AT Li;MNnOg B8 LiMn,. M, O, 2H 53 85 A4S B
JEIRELAR B A7 B EEF ) Lio0+zMnO, 43R H

BRI ERIR R KT B AR AR AT RS AL AL S
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HAHIGHHY (FHED

CN201180020490.6 S — AR TR, TR AR R LA B T R
AR 1 2RIR 9 R B E AN R TR R )
(52X 21FR B A R IR G W AR AR B A AT TR T 15
FIRNR A B R, JFEE T IEARBALZE 4.45V DL BRI
JE X i R Bt EA T 7R H

23 1: Lige,Mnpy,M,0,,Q, i 0<x <1, 0<y
<0.3, H0<z<1, MZi%H Mg. Al. Ni. Co. Fe. Cr,
Cu. B. Ca. Nb. Mo. Sr. Sb. W. B. Ti. V. Zr f1Zn
R —FEZAITER, H QJZikHE N, F. S A Cl H i) —Fb
WEMITR.

123K 2: aLli,MnOge (1-a)LiMO,, 3 O<a<l, M J&i%
H Al. Mg. Mn. Ni. Co. Cr. V. Fe. Cu. Zn. Ti 1B
FRME—FICE, M R R IR R R DL
xR,

— R TR, AR YR R [ 1%
AN IR ER AR B [ 25X 2] 2R 1 B BN A 45 44 1 4
JREME AT IR A TS B IR & IS AR, 5T IEAK
HLALTE 4.45V DAL () H R T S TR A — v H b dh AT 78 L o

th223 1. aLli,MnOge(1-a)LIMO,, H: 0<a<1l, H M &
% H Al. Mg. Mn. Ni. Co. Cr. V il Fe F{E—Ft &k,
5 M 2 [A R Bk e R R L BT .

%R 2: LicMM’, X0y, b M I M”23k Bl I 4
BItERP M —FEZMotR, X ZIEH P Siv S. As. Sb
AT —FCRECENTAT R A S, H x+y+z=2.

Ak 22X 2 SRR I B RO 4 0 1 4 B S R ik
LiFePO,.

&
i

CN201180020504.4

—RE G IERE MR, S R 1 R R
AR SEA; b 3 RoRIO S &R E A .

2R 1: a[Li,MnOs]+(1-a)[LiM;0,], F:th O<a<1, H.
M1 ik &R (Mn). #2(Ni)s %5(Co). Bk(Fe)~ H#(Cr)~ #L(V)~
HA(Cu). EE(Zn). AR(TI). FH(AD). BE(Mg)FIHH(B) i —Fh g
EZLEAET

%3 3 Li(NikCoyAlL)O,, Horh x. y il z % [ Alr i
#EH 0<x. y. z<l [yuf, H x+y+z=1.

HAk 2 1 Rt R S A TR th k230 3 %
N AR ) 4 R B R A ELAE 99:1~50:50 F B ELTE
EEI

H

CN201280012433.8

CN201280037844.2 —FIEMEER R, TR EAE AR S R
2 1 RRMEER A CE IS B ) S
W4 R E R SR A ). 1 xMnO,e
(1-X)Li,MnO5(F A 0<x<1). #h2£3K 2: LioNiCuy,Ox(FH1 0
SX<1)o T 100 H &2 A 1 Frid IEARE PEM 8], LS B & iy~
50 & ) B0 7 AT 58 I U 4 R A .

X
#
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= (FE)

CN201210366883.9

=g
#

1230 ali,MnOge (1-a)LiMO,, A, M AMH Nis
Co HI Mn H R H ik £ 2=/ —F0, JF H 0<a<<l. it
FIFIM 4.5V 2| 4.7V (156 P 1) R BAT 38— k7 B Ak
of il 4 1) FL LB AT R AR E AL o

CN201310047397.5

N JE AR

—Fh T4 T ORI EAE A R, B AR
SER AR 4 B ALY XLIMO2+(1-x)Li2Mn03 (H:rr, M 2 M
EHAR S Bl ANER A R O BRI — R 2 F, H 0<x<1=,
DA M\ AR it A 45 K T 4 T SR A P R RO A 5 4
JE A ) 2 R e R 1 2 D — ol

TR At A7 S5 K B 4 & SR AL 2 LiMng Oy PITid Bt
AR E &R A Z A H LiFePO,. LiIMNPO, F
LiFe,Mn(1-X)PO, 4H B A H ik £ 1K — Fh a2 Fh, Hor, 0<
x<1,

JITIR IR it A 45 K 1) B <6 e S AL P R ok RO A 45 44 114
4 R SN .  RTE SR I IE RIS A R 10wt % &
30wt % I Y

CN201410019518.X

RS R E N IER, R BN T

CN103855380-A

|
¥

BRI 2 < IR B = ot .

CN103840150-A

5
H

ALEMB A

CN104752700-A

ALEMB A

N | o|luvu |~ |w

CN103872310-A

|
¥

F T 7T 7 70 F B i B IE AR TS P, RR TR
3m2/g~12m2/g K LR AR AT 40nm~120nm Y ] f 73 5 BLAZ
b2 xLi,MnOge (1-X)LIMO,, A, 0.2<x<0.5, M LA
T2 FoR: MnaCobNicMd, HrF, M AR Mn. Co il
Ni Z A3t % 4 )8, 0.2<a<0.5, 0.1<b<0.4, 0.2<c<0.5, 0<d<0.5
Il a+b+c+d=1.

CN103337618-A

NG JEALR

yLi,MnOg* (1-y)LiM(15SbyO,, HHt, M2 MH Ni. Co
AT Mn SR AR R — e Z A, JFE, 0<x<<1 H.0
<y<<l. BAM) & RALET AW EARE AR 0.1mol % &
2mol % 3l P9 o

H&

CN201310113311.4

AL IEARTE TR BN B SR A AR

CN201210370329.8

|
| B

BHARE: IR EYIUR NG S0 5 W A AR R
G ZEED

CN201310074739.2

h22
#

IEARIE P R L 5 B B AL IS AR R, TR B
TP E LB N 80~90%.

H #® ;5 H
CN102576869-A

—HMOIESGE D TR A, HAHMEET, SHEELR
)8 T 25 [ EE R-3m (145 i R A8 T 25 [ BE C2/m 45 S R 11
wEW. Fl, AR EDEH L Moy Co FI/EE N
MR AEN, IEE Y TR A AIAE F Cu-Koo S 4230
B AR X SR ATH B 20=20.8+1° P [ 85 KT S e fry 5
(a) 1 20=18.621°HH [ 5 R AT S5 U6 1) 530 52 (b) 14 A % 55 B LE
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(a)/(b)~ 0.02~0.5, HZHEEE/RELTE, Mn/(Ni+Co+Mn)ly 0.55
PLE, Li/(Ni+Co+Mn)Ay 1.2~1.7, [AIIFE4 0.001~3wt%HIHl] o

Bk (EED

BB RN, R
Li(1+y)(NiaCObM nc)(l_y)02x<0.03;
a=0.01-0.5;b=0-0.5;c=0.35-0.8;a+b+c+d=1

=g
#

1 CN104737332-A

5.8 & B § 4245 X EARATRHE ARSI 64 B 4018 E RS H7

AREXRE . HA S, EE A E A HE AR S S R IR
MRHEAR LM ATIROLEEAT R, 455 3R 56-8-1 UL R LRIEEIRGS, ot 1
I 7 AL LE MO b B AR AT A 7 (1 78 7 R BUR

TR HIE N BAR G 1 REM B8 SRS 77 T %R, H 2 BT 1% 40
I IEREZE F L R (US2002114995-A1) HH27E 3 B 22 inaf K 5B /R 51 [F 5K 5256
FEF, WEHENAE S EEL S AR R A I R o 77 2 SO IR R )
NEAERIRAS s SEE 2 4E T RGN H] BARTE FEh B FH AT I & R Hig e i, (HRZ
O], B FiE AR A P2 o 75 B s iR H AR5 [ B AR
Jth B FH AT ) RN BN

#*®5-8-1 HEEEEEEMM R ARSI A TR~ UK 5734

BARS XL R 4% R F b 7
® #* & B i,
i} i} AH 4 "
f Ak % ok 2
B i 7 ] i
1tk
b
i)
HAx | HiEHE () 0 0 0 1 0 0 3
HE | HEHE (1P 0 0 0 4 0 1 7
x(E | #iEHE (1) 2 1 0 2 0 1 7
BHR | HEHE (1P 77 73 8 65 11 2 38
B E AR BUR R s K| B
5.9 /.4

AR BT TR AR RUIRSSF G AR S b R g AN [ [ SR AR R

ST R TAER LR, L R0 . B KR e R AR R = AN
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ARSI RAELL RGN B, X A3 H S 10 & AR 2 IR A REEOR A DR & Al 2t
177 E IR

AR B FET TP A RIS B AR L b R A [ [ SR AR R
FRRSIE RAELL R GE s, X A2 3 FH S 0 o AR IR BB AR 9% Al 2t
177V E RN

W RIS 045 1A 50K, TR BRI TE MR AR 56 e i
Wi T 2004 45, LR LRI MR — ELED, N 2011 4EBUR, A TFIA TR

ME PN ESEE N ARG DR E , AR AR HE & A
b, &SR, U 16 PEERIRIE, LA s B i A b B Y A

NORIRERE, 90.3%M LA HFR B E N, HRLHHFIRZORERE,
H A A [ S FE AN A G WREPIREORE, RIVERIHTE 53] 1 62.0%,
CHAF B E ALY 25.6%, A5 TCBE AN 5 5 12.3%.

MAFIERTE NRBERE, VAR B A2 3R & FLAR I AR B AR % F)
FIE 1 . Al B ) s N B0E: 4R 1) 50.9%, &R i g 5 45
45.3%; KBTS B S 34.8%, LR HiEEE 4 EH 38.1%;
L s} 2% Bt (%) R 1 N AR R B0 P o LA ARG A b, FER R R R ok
H TR T RHR S TAEOE ST s v N H s AN A 208, e AR g
Fifedh. REFIHEANUMNE, BZUHESREEAE NE.

M B X LR E N R Rk B, AR EXEE, BN RS
NIEFI RIS SR A 4R A, RIS ERIEARSEME, K, WEfR
REMERHIEN (1 R T RHEOR 5 TR T B EE B 1) & A R IEROR
AR e, M 2010 FEES, SLHTE 11 RIE R 1Z0F 70 Arsh Jr el Eith T2
S H AT R T — PR B U S R B TV, IO VAR B ) R I
RRARL B P R L 7R & I8 306mAN/g (FEXS TS5 4G 1) 276mAh/g), FH R 15 K
M HIRIG ) 83.8%I5 F 90.6%, JLNEZEAE HINE L 256mA/g TEH 100
K, A B R 300mAh/g DL EBIIEOL N BAG AN R (2) FRbB
HAWRF AT S A M E, iRy R FLRT H 2005 4FRIFAA7E A [ BG4
FEIERAM B AR LR, TR R LR Em e E S A oot
Na 524t LA R AR B 1 i it i ) S S5 5 T s BB A R 4 o 45 A 1t 9 BT A
R AL AT T AT I R H O S B A AR 2% 7 T s HRORHSE KR R Ak 25
FURTAE B LR H i 32 B0 R A Ak 2 ) o A e SR T i . (3D b A
& B TR B e R B L G 8 1R HRARSE IER A R L R, 32 B AR fE M )
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e AR MY AR B AR T T . (4) b R FELYERIE A T AE
R 3k R O 1 & AR IEARAT R R LA, BB PRI 25 AL sl AL
B, S BRI . (5) FRNBARARAFATEIHE 7 5
TRE AT RAR TR, = ZAE TP AE G/ B 745 2% SOV E A A S s PR ) o 0. 7
BUESE T . (6) HAEEHE N, andbatR: EE P K i b s R o e g A
BHES T 28 B S AESTRHEOR S 22 B0 I [ ARV A 6 A RE A S b s A R A
B, AERCA TR R RS A AT BR 2> 7] T2 298 R praipc i & HLDTie ik & E
PR ERAR DL R s o TR E Y et . AR S N SR E 2
IR B R 5T [ K SIS 2 4B R G A 7] BRI LG A Al M= A A 7] 4,
Horp, AR AR R vt [ S s 0w A [ EOR A — R R HE, (ER LA
BOR & T APk 2 At R, HoAth L R B N RIBOR Ty 5 0 26 24 rh e v il 7 A
A

MR BB, B B TR 8 DL AR e i B A — € 1A
o AR ARIR S T 3¢ [ Z N BF RS2 R R v B 2 S e = S AR (1 R Al A e Fi it
o7 FH A, i T 22 AR B S 5, T BRI OQTE H AR B [ B AL
HEL L I FH AR ) B R B 2
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6. BR

MHTSCZ A BER 73 BT Al LA MY, 6 SRR IR AR R AR 0 H i fF 52 3]
H P ANRRE, EAHIERREARD K. &R AR R BOR IEZE D
BEABIE T [ AL T7 [ 3t

MAEBRVLEDRE, SEE . H AN E 1 H5 A AL R HE RO AN Bkl A A
JE 05 T BAT PRSI, I H.S5E K 200 K 2A R R o1 B X s i S A2 4k R G
F BEAT G AR, BTSSR 1 B AR & (K 2 Ak LA I LB St LA R TR
BIE LA, 5B WRFTHTE A R & S T T I BoR HHE 7R EAE T
AP B EOR LA [ ARG R B BRI LR — BT ETHES,
ESEAR LT =, £ FE B A R7KP 5 TS A Fr i o

MR X ORI AR LR 8, F AT RAA D HE 7 KE LA,
{(EVSI S-S S0 SECEv v p S R g S s TP 7= oyt 4= 3 Mo L K D 5 £ = N d e
SRAE I N, SRR B 200 R AR R ot [ s 00 = FE I — T L A R T
Ry At P ], I A s ] PR A (1 6 ) R 7 T AR b AR A 1 r b S P
JrTT e ELR H R AN R HE N E R ARG LA S5 1 e [ LR
N AEE B PR G HR S Nt 24 v P A, AT 7 [ b E LR R A 1 % A
WEARAILRIAT R T-Be, 8 4 [ A R S ANAT ) “ LRI IX 7, BEXEAR SR
SR AL M, A e R R B T AN SR A A R A

EL R B A J3 T ] PAY il S e 45 DA T 37 0 3 1) ) BT SRS, — T
A2 EHEAT P A S I, I SR SR ORI 3, Bt s R A 2
AEARAT BRSSO II T 40 , nom w BRI 1R AR AT B2 A1 8 5 it o 1 N
TR IAR: 05, s R oA LA, 8 UIERERAN OGRS 26 1] F i
N RS ANE R g SRS, £ A ARARIEAT AR L AIAG J=, BLIRE mT e A A &
AR, IR 17 37 7€ 738 2 G BOH A [ K b X AT L R G, kiRt A
[E bR 74T T e hi o
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#R 1B R ERADHA

= R AR % L R 4 X KA xR R/ X
AR R 2 Jp HA

AU WA KR ]

AT B3 ] LU 7R

BE =Ly MX P4 A

BR £ NL i 2%

CA IE-DN NZ B
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MR 2 ELEFAKRFR

BB

RIEE
/AR

2N

KEEMRATTA
&5

5l

A

X3

PCT

H=
TiE
F

Electrochemical cell precursor -
includes cathode precursor formed
of lithium-rich cpd. of

lithium-manganese and oxygen

GB

JUNE G R

TECHNOLOGY
FINANCE CORP

US5240794-A

73

GB; DE; FR; CA;
ZA; US; JP; GB; JP

14

Lithium metal oxide positive
electrode for non-aqueous lithium
cell, comprises metal elements with
average trivalent and tetravalent

oxidation states

us

ZIERR 2R /R 5T [

KK = (UYCG-C)

US2002114995-A1
;,US6680143-B2

51

us

Lithium metal oxide positive
electrode for non-aqueous lithium
cell prepared in its initial

discharged state contains
electrochemically inert rock salt

phase

us

ZINERR AR R 5T
x

8% (UYCG-C)

US2004081888-Al
; US7135252-B2

26

us

Activated electrode useful for a
non-aqueous electrochemical cell
and batteries, comprises a precursor
of lithium metal oxide having a
combination of individual layered

and spinel components

us

ZIERR SRR /R 5T [

KU (UYCG-C)

US2006051671-Al
; US7303840-B2

24

US; WO; KR

PCT

Solid solution for positive electrode
of nonaqueous electrolyte

secondary  battery,  comprises
lithium-containing transition metal
oxide, and has layer structure site
and site which changes to spinel
structure by charging or

discharging

WO

HERERRAA
(NSMO-C)

US2014356718-Al

13

WO; JP; TW; KR ;
US; EP; CN; TW

PCT+

Lithium metal oxide positive
electrode for a non-aqueous lithium
cell used in battery, is prepared in

its initial discharged state having

us

=
g
H.
4
=
T
S
H

F L= (UYCG-C)

US2006099508-A1
; US7468223-B2

12

us
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lithium-manganese-cobalt-nickel-o

xide containing structure

Activated electrode for
non-aqueous electrochemical cell,
comprises, as precursor, lithium
metal oxide, with spinel component
constituting specified mole percent

of precursor electrode

us

JOHNSON C
S(JOHN-Individual)

US2006051673-Al
; US7635536-B2

12

US; CN; JP

16

Positive electrode material, useful
in lithium ion battery, comprises
lithium metal oxide coated with

metal/metalloid oxide

WO

ENVIA SYSTEMS INC

(ENVI-Non-standard)

WO; EP; KR ; JP;
CN; HK

PCT

Battery electrochemical cell e.g.
lithium-ion cell comprises positive
and negative electrode tabs, each
having two attachment ends, one of
which (in each tab) is connected to
positive and negative electrode

current collectors, respectively

WO

MOBIUS POWER INC

(MOBI-Non-standard)

US2010285352-Al
; US8465871-B2

WO; US; KR; EP;
JP; CN; HK;

25

Battery, useful in electric vehicles,

hybrid  vehicles and plug-in

hybrids, comprises a negative
electrode, a positive electrode, a
separator between the negative and
positive  electrodes, and a
non-aqueous electrolyte comprising

lithium ions

WO

ENVIA SYSTEMS INC

US2011017528-Al

WO, US; EP; CN;

KR ; JP; HK

12

High-magnification  lithium-rich

anode  material modification
method, involves dissolving anode
sulfate

material in  manganese

solution, dripping sodium
carbonate solution, filtering and
drying, and sintering dried anode

material

CN

UNIV BENING

TECHNOLOGY

CN

Lithium ion battery positive

electrode material layered

lithium-rich manganese base oxide
preparation  method, involves
adding sodium carbonate/sodium

oxalate and fluxing agent to

CN

CHINESE ACAD SCI
NINGBO INST

MATERIALTE

CN
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composite precursor with lithium to

obtain mixed powder

Lithium ion battery for electronic

device, comprises positive

electrode, negative electrode
having phase stability at preset
conditions,  separator  provided
between electrodes and electrolyte

comprising lithiumions

WO

ENVIA SYSTEMS INC

US2011236751-Al
; US8765306-B2

WO, US; TW, EP
CN; JP; KR ; HK

PCT

20

Lithium-rich lithium metal

complex oxide for positive
electrode material for lithium-ion
battery, comprises above specified
amount of manganese and another
metal with respect to total content
of metals, and has specified tap

density

WO

TANAKA CHEM
CORP

(TANA-Non-standard)

US2014225031-Al

WO; JP; CN; KR;
us

PCT

Lithium ion battery, useful as
power source for high energy
applications e.g. electric vehicles,
comprises a positive electrode, a
negative electrode, a non-aqueous
electrolyte, and a separator between

negative and positive electrodes

us

AMIRUDDIN
S(AMIR-Individual)

US2012056590-A1
US8928286-B2

US;WO;TW,EP;
KR ; CN; JP

12

Positive electrode active material
for a lithium ion battery useful in
e.g. mobile communication devices
such as phones and entertainment
devices comprises a layered lithium

metal oxide

us

VENKATACHALAM
S(VENK-Individual)

US2011052989-Al
; US8475959-B2

us

Lithium ion battery composite
anode material comprises lithium
permanganate and lithium enriched
anode, or composite material
obtained by doping, and transition

metal phosphate used as shell

CN

UNIV ~ HUAZHONG
SCI&TECHNOLOGY(

UYHZ-C)

CN101859887-A

Lithium manganese system
complex oxide for lithium ion
secondary battery comprises crystal
phase of monoclinic crystal lithium

manganate type layered rock salt

JP

DOKURITSU GYOSEI
HOJIN SANGYO

GIUTSU SO(NIIT-C)

JP2009274940-A
; JP5263761-B2
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type structure which has transition

metal content layer

Lithium manganese system
complex oxide for lithium ion
secondary battery comprises crystal
phase of monoclinic crystal lithium
manganese oxide type layered rock
salt type structure, and hexagonal

network ordered structure

JP

DOKURITSU GYOSEI
HOJIN SANGYO
GIJUTSU SO(NIIT-C)

JP2009179501-A
; JP5516926-B2

Lithium manganese oxide used as
active material for anode of lithium

secondary battery, is new

KR

LG CHEM
LTD(GLDS-C)

KR2009006897-A ;
KR1392795-B1
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