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ProQuest document link

Abstract (English): PROBLEM TO BE SOLVED: To provide a power storage device with high capacity, high
discharge voltage, and high energy density.

SOLUTION: The power storage device comprises a positive electrode including a positive electrode active
material on a positive electrode current collector, and a negative electrode that is opposite to the positive
electrode via an electrolyte. The positive electrode active material comprises a first region including a
compound containing lithium and one or more of manganese, cobalt, and nickel, and a second region covering
the first region and including a compound containing lithium and iron. The formation of the second region
containing iron for a surface layer part of the positive electrode active material can lower the energy barrier at
lithium insertion and desorption on a surface of the positive electrode active material.

COPYRIGHT: (C)2012,JPO&INPIT

Abstract (Japanese): [RE] RENKEL, HEEENEBL. IXILF—ZFENRLVEERELEBDH_LE
FEO—ETD, [BAFR] EREYPELZEBEEALICEIZIERE, ERMEEREENLTHATIA
BMEEBL, EBEWEIE, VFOLERXVAY, ONILK, ZYTIILO—BEEZETILEYTERE NS
F10EEBE, F10EFHEBEV, BOVFIVALHKEEECILAYTERE NI E20EEEE2ETS, EE
RETHD, EMENEORBINIKRESUE20EFTHERENTVSR LT, EREVERATOUFY
LADBBABRBEICETRIRILF—BEZT RN TETHSD. [BRR] X1
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Claims:
Japanese:

FREYNEZEBEERLICEIZERE, FILEREERELEZN L THETZEMEZEBL, BIERE

MERE., UFIOLERZVAY, NN, ZYTIO-—BEEZECLENTERE D E10O|E L, B
B1NEHZEV, BOVFVALALHKEZRCILEDTERENZFE20RBEEZEID L EZRBEITIEE
RE,

EREYNEZEBEEHRLICEIZERE, MLERMEERELEZN L THAITZABEZEL, BILERE

MBI, UVFILEIVAY, ONILE ZYTLO—BEEZEC) VRILEMTERENDE1OMBEELE

. BIRE1OEFEREN, BOUVFIALKREZBCCRILEWTERENZE20EBEZEID LR
HETHIEERE,

ARE2 ICHVT, BIRVFILEIVAY, AN, ZyTILOo—NLeZ28C ) D RILENREFIES

BEZEIIMEEEC L ERHHETIEERE,

BREFLFIICHSVT, IRV TFIVLEHREZEUCUVRILEYE. FVEVBEZEIIEEZEL L
ZRBETIEBEERE.
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BREIDIZE4OVThA—HICHVT, FIREEENEORLEIOEBEAIE20RFEERETFOH®HS
AL TVR L EZRHETIEERE,

BREIDES OVThA—HICSVT, AIRERENERIHN FRTHDI L EBHBETIBERE,
BREIDESOVWTIhA—HEICHEWVWT, FIRF1OEFENRE20EFFBERTHE L ERBHBETIES
xE,

BERE7ICASVT, SIERE10OEFEEEBRIVERICSVTEHROEEZE IS L2R/HETIEERE.
EBEINEZEMESHLICEITIERE, AIREREEREEN L THEATIEBEZBL, FREEE
WERIRFRTHY, FIREEEWERK. VFILEHEI A, ONILN, ZyvTIILo—blLEEED
LaYTHEAEN, RIRERENEOROLERY REBOFFKOREN BV EZ2FHETIEERE,
EBEINEZEMESEHRLICEITIERE, AIREREEREENLTHEATIEBEZEBL, FREEE
WERIRFRTHY, FIREEEWERK. VFILEHEI A, ONLN, ZyvTIIo—blLEEED
{LEMTRERE 1, ﬁ%ﬂEW%%E@%’I@"B"&V)%Z@%ﬁﬁ@ﬁb‘“ﬁ%@)‘}%ﬁb‘"%<‘ BIEEE 10O FIEE
F2OEA RV ALIIEVN L 2R/ HETHEES

EREYNEZEBESHLICETDHERE, 'F‘JﬁEEIE@Zt%ﬁ@EEﬂLTWﬁ?%E@&’éﬁb\ Al ERRSE
MERERERTHY) ., BIREEEYWER. VFILEHKENYAY, ONLN, ZYTILO—REEZETE
EYTEREN, SIREEEYEOHREEBEERICEVAL) REFOANKOBREf BV L Z2H/HBET
PEERE,

EBENELZEMESEALICEITZIERE, MIREREEREEN L THATIEBEEZBL, FREEE
MERBERTHY), BIEEBENERF. UFVLEHKER A, OANILN, ZvTILo—HUEEZETI
EYTEREN, FIREEENENEI1ORD R E20BIOANKOBEN S, BIRE20ID L FIFEE
1DWA R REICEVC EZHBETHIEERE,

BREODENRZOVWTIAA—BICE VT, BIRRVFIAESKENY A, ONILN, ZyTIILo—bEEEE
CILEYE)VBRILEYTHR L ERBBETIESEE,

AERE13ICEVWT, BIRVFILAEKRERY A, INILS, ZyTIIO—EEZETC U VBRILEWE A
EVEEEEITREEEEL L ERBETHIEERE,

English (machine translation):

The positive electrode active material with a positive electrode and a negative electrode having on the collector,
and the positive electrode and a negative electrode through an electrolyte having, the positive electrode active
material, and lithium manganese, cobalt, nickel, and one or more compd. contg. 1 and is formed by a first
region, a second region of the cover 1, and lithium compd. contg. and iron and 2 and which is formed and a
region of the storage device is provided.

The positive electrode active material with a positive electrode and a negative electrode having on the collector,
and the positive electrode and a negative electrode through an electrolyte having, the positive electrode active
material, and lithium manganese, cobalt, nickel and including one or more of the phosphoric acid compound 1
and is formed by a region of the first, the second region of the cover 1, and including a lithium and iron and
phosphoric acid compound and 2 which is formed and a region of the storage device is provided.

In claim 2, the lithium and manganese, cobalt, nickel and phosphorus compound containing one or more of the
olivine structure and includes a region having a storage device.

In claim 2 or 3, and including the lithium and phosphoric acid compound is iron, olivine structure and includes a
region having a storage device.

An item in any one of claims 1 to 4, the positive electrode active material of the first region and the second
region of the 1 of 2 coincides with the axial direction of the crystal lattice and is characterized by a storage
device.

An item in any one of claims 1 to 5, the positive electrode active material particles and is characterized by a
storage device.
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An item in any one of claims 1 to 5, 1 and 2 of the first region of the first membrane region and is characterized
by a storage device.

In claim 7, the first positive electrode active material 1 in the region of a plurality of storage devices and has a
region.

The positive electrode active material with a positive electrode and a negative electrode having on the collector,
and the positive electrode and a negative electrode through an electrolyte is provided, and the positive
electrode active material particles, the positive electrode active material, and a lithium manganese and iron,
cobalt, nickel and including one or more of the compound is formed, and the positive electrode active material
from the center of the surface layer of iron and a higher concentration of the storage device.

The positive electrode active material with a positive electrode and a negative electrode having on the collector,
and the positive electrode and a negative electrode through an electrolyte is provided, and the positive
electrode active material particles, the positive electrode active material, and a lithium manganese and iron,
cobalt, nickel and including one or more of the compound is formed, a first part of the positive electrode active
material from 1 2 a portion of high density of iron, the first portion 1 2 and is closer to the center than the part of
the storage device.

The positive electrode active material with a positive electrode and a negative electrode having on the collector,
and the positive electrode and a negative electrode through an electrolyte is provided, and the positive
electrode active material is in the form of a film, the positive electrode active material, and a lithium manganese
and iron, cobalt, nickel and including one or more of the compound is formed, the positive electrode of the
positive electrode active material than on the side close to the surface of the collector is characterized by having
a high concentration of iron and a storage device.

The positive electrode active material with a positive electrode and a negative electrode having on the collector,
and the positive electrode and a negative electrode through an electrolyte is provided, and the positive
electrode active material is in the form of a film, the positive electrode active material, and a lithium manganese
and iron, cobalt, nickel and including one or more of the compound is formed, a first part of the positive
electrode active material from 1 2 a portion of high density of iron, 1 2 of the first part of the second portion and
is closer to the surface than a storage device.

An item in any one of claims 9 to 12, and the lithium manganese and iron, cobalt, nickel and including one or
more of the compound and phosphoric acid compound in which the energy storage device.

In claim 13, and the lithium manganese and iron, cobalt, nickel and phosphorus compound containing one or
more of the olivine structure and includes a region having a storage device.
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Specification:
Japanese:

English (machine translation):

TECHNICAL FIELD

BMRENDREO—FKEGE, BEREICHETS,

BACKGROUND
N=YVFILAVEI—ZXETEFLENETIRLETHIZOIFNBELLESLTVS, BT URELET
BBRCHSVT, MARETEEMZAL. BIXINF—EERE DXRBUHLEEEEN VEICEZ>TVS, C
DEOBEBEBREELT, BIREVFVAAAZREMAHNSNT VD, T, REBMEPIXRIILF—HE
ORBOBEYLNSZAREWEERB LU LERHEEMORRERRICEATVL S,
DFOLAFZREMICEVNT, EREWEEL T, ')7@@6?')?'7A(LiFePO4)\ DB A IFD
L\(LIMnPO ). UZBI/NIL N UF I A(LICOPO ). WYBZ Y TIUFIALNPO )BED, UFILA
(L) gk(Fe), XA (Mn), ONILNCOFEERFRZYTIN)EEZECAVEBEEZETZ U U BRILAYE
EFRMSshTWB I, EEEFXE1. RUFR/FTEM2SR).

UL B F U ARERALIFEPO TREN, UFIANTRNTEERNNIFePO LRETH D LHREL
SRENREATESD,

CITATION LIST
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4B 11-259835 0%

Non-Patent Literature

Byoungwoo Kang. Gerbrand Ceder. "Nature, . (XE). 2009538, 5458%. p.190-193 F. Zhou et al.,
"Electrochemistry Communicationss . (FZ> &), 2004118, #6%., £115, p.1144-1148
DISCLOSURE

Technical Problem

EROVFVLERVA DV EZECAIEVBEZE TR U BULEMTERE D EREYERF. VFILA
EHEZECAVEVBEZETRD U VBRILEYTERE NS ERENE L LEL THREEUI GV ENE
REhTWB, &, UFILERVAVEZECAVEVBEZR TRV RBRILEMHBIAE, —K&X
LIMnPO )&, UFTLEHKREZECAVEVBEEZRTR UVBILEWBIZE, —MKIALIFePO )& &, Eim
RENFERUTHD, chsOENS, VFILERVAVERELFIECBEZETD ) VBRILEY
THERENDEBEYER. IRLF—ZEFr GV EFfB/FEATVS,

LAL, UFVLERVAVEZECAVEVBEZE TR BILEYTERE D ERENEZAVTE
 BEENERENRRATETVERL, ChiF, EPERETOUTFVLAOEABRBRZITSBRICIRILF—FE
BNEETDI_EN—DOREREEZS NS,

LROREICEA, ATREhBRAO—KRKETRE., BENFKEL, REEEN S, IXRILF—EEOSLVE
ERBEEBIELEFEND—LTB,

Technical Solution

ARBAO—REKEG, EEEYELZEREEFLICEITDIERE, EBEERFEEN L THEATIE/BEEEL
EESEMER. VFUAL)IERA M), TN KCo)y ZYTIN)D—REEZECILEYTRRE
h23B10EEE, F10EFAEEBEV., BOUF VAL &KFe)L ZEUILAYTIERE W2 E20EHEEE
TREERETHD,

Tz, ZREO—EREFE, VFILEIVAY, AN, ZvTIO—REEZECHLENTERENDE
10EFE, F1OEFEEVN., BOUFVALKEZECHEYTHERENDF20EFBE2EITIEERE
AOEBENETH S,

ERENEEINFRTHY ., BROERENEBEIERON FEEATERALTERL,

T, F1OEFEFE20BEFEBERTHY) ., BROERENEBFERO EBENETERL TERL,
NAROEEENERCFEROEBENECS VT, F10OBEBEVFILEIAHY, ONILN, ZYv 7T
LO—BlEEZEC) UBRILEWERAVTERY, o, F20EBRVFILLHBEZEC) U BILAYE
AVWTERWV, UDBRILEVORRHELTHAIVEVBEZE IRV RILEMN HY). F1OBEBELKT
BDUVFILEIVHY, ONLIN, ZYTILO—REEEZEC UV BILEMICAVEBEEZETZEENE
FNTVWTERV, o, B20WHEFERTAIVFILEREZEC Y VBILENIIAVECBEZETS
BENEENTOTERL, E5I10, F1OEFHEE20EFOEESSICEAFAVEVBEEETD ) VBILEY
FEFENTVWTERV, &z, F1OBBRELER. ZHR. BERETH>TERVL., TELTT7TRAZEEA
TWTERV, &z, F20EBRIEFER. ZHER. HERTH>TERVL, PFEILTTRAZEBATVTE
RW,

NAROEEENERCEFBEROEBEPEICS VT, B20EBRBERTHY ., E20EIEHE10EZOD
BLEEHE—HEE>TLVLNIEFRV, F205EEHE. FELKEFHE1OEFHORENI0%AL, FUYHFELEE
1DEFNOREN100%E2 B> TLNIFRL,

R, UFILERVAY NN, ZYTLO—BEE2RCUVRILENE. —KALI Fe M PO

1-y1

JXTREOR E1BUT)(MIE, Mn, Co, RONiO—E E)y1FOUR L1RE TRENDYPEZSATVTERL, &
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. VFILEHREERCUVRILENE, — &AL Fe Me PO (x2Z0ME1UT)(Melk. Mn, Co. &
ONID—BL L) (y2ld 0k W REKIUT)TRENDWEEEATVTERV, M, BU¥MeldMn, CoRUNiD>
5RE-—ORRFLFEBORREZR) ST, BRORENEE. TOBEAROLRFIARELETR L
MRS,

—#kLi| Fe M PO (x1ROBALIBAT)ME, Mn, Co. RUNiO—LE)y1ROMLIKE) TRENDWE
C2VWT, MYE—DORRFLFEBORRZROETENTIAOBEICOVWTUTICTRT,

MA'Mn, Co. RUNIDSEE—DRARTHIHEIC K. F1OBEREHLRTIMER. —MKALi Fe (M1),
PO (xTROR L1BAT) M1k, Mn, Co. XENiWFNA —)(a+b=1. a0 LIKE, A DblF0k) XE 1B
T)THRENSD,

MA"Mn, Co, RUNIDSE=2ORARTHZIHEICE. F1ORALZFKRITIMWER, —MKALi_Fe (M1)
(M2) PO (x1E0OBAE1TF)(M1=M2, MIRTM2IE. ThTHMn, Co. RUNIDWFhA —)(a+bre=1, ald
OBL BRI, blFOK VY RE IR, A 2¢Ok RELIKFE) TEREND,

MAMn. Co, RUNID=DORRTHZHEICE. B1ORHAZHKRT2WER. —KKALi__Fe (M1) (M2)_
(M3) PO (x10BA E1T)(M1EM2, M12M3, M2:M3, A'DM1, M2RTM3KE. EhEhMn, Co. BT
Nio W hh —)(a+b+c+d=1, ald0A E1KE, blF0KY) KESIKE, clE0KXY) KESIKE. HDdiFokY)
RELIKBTREND,

—fx=Li _Fe Me PO J2F0LE1T)(Meldk. Mn, Co. RUNIOD—BLL)(y2ik0& ) AE S1UT)TH
ENBPELCOVT, MeNFE—DORRFLREBEHRORROETNENOFZECOVTUTIERT,

MeAMn, Co, RUNIDSERE—ORXRTHZHEICE. F20BAZKAT YA, —KRAL Fe (Mel)
PO (x2lF0BL E1BLTF)(Me1kE. Mn, Co, RIENIWFhA —)(a+b=1, ald0k ) AE 1B, A Dblk0sE
1R B TREND,

MeA"Mn, Co. RUNIDSE=DNDRRTHZ BRI, F20\HAEHKTIMWER. —KXLi,_Fe (Mel)
(Me2) PO (x20 L1ATF)(Me1:Me2, Me1RUMe2ik. ThThMn, Co. RUNIDWFhA—
J@+b+c=1, alF0k V) KE AR, 2 DbF0KY KRESIKE. A I2ck0KY) KELIKRFBTREND,
Me#'Mn, Co. RUNID=D2DRRTHRIHEICE. B20RFAEHKKT2MWER. —MALi_Fe (Mel),
(Me2) (Me3) PO (x205A E15LTF)(Me1#Me2, Me1=Me3, Me2#Me3. A DMel. Me2RUMe3dlk. ThT
hMn, Co, RUNIOWFhA —)(atb+ctd=1, ald0&k V) KE 1K, A DblFOKY) KE 1K, A Dcld
0K W RELAKE, NDdRFOKY KESIKBTRE NS,

—#kLi Fe M PO (x1ROBALLIBAT)ME, Mn, Co. RUNiO—LE)y1ROSLIKE) TRENDWE
FAVEVBETH >TERL,

—fx=Li _Fe Me PO 2GR0 L1 T)(Meld. Mn, Co. RUNIO—BLL)(y2ik0& ) AE S1UT)TH
ENBDYPERAFVEVBETH >TERL,

T, F10EBRVFE20BEFORZRZEFOHFEAN —HL TWVWBZETUFILAQLB/NA(F ¥ RN E
MIBEBL—RTWICHSOTHRRELP TV, BH, RARSICHVT—HE ., LEF10EGE £
EE20EBOBTHREETFTOBMAEROENM0OEUT THE—HRLTVREESEET,

TSI, B1OEREE20BEHOBTHEFERN ERNICENTDESIC, F10EFEFE20BFHOBICEE
BEEOREABRNI BB ENKRYEELY, BFEBRNEGNICEILT B ETHAREXNBERE N,
FIOLOILENTVR T B,

HFROEFEYEDRS., WFONAREE, 10nmEA E200nmEA T, FEL <&, 20nmA E80nmEA T A ¥ &
LV, EEENEONRN LEEETHD EEMEPENFANEVLED, UFIVLLA T OFABRBESL X
I<EY, ZREHROL— MU TLEL, ERETORREN TETH S,
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£, HFPROEBEVENSE., F20EANfBERTHD T, EMEPEON TN NELSTE, BLH
RETRDCENTRETHD, BEVHELITEHETE20EBOLEDZDEEZDBLLHRT, IRILF—FE
DETZIMAD EHNHKRD,

Fh, RFPROEBEPERCFEROEFEEYEICSVT, F20EFOEEFFEL<E1Inmh S8nmTH
&, EREVMECHL THE20EFHEN GHBEENF DAL, BUEESHLYOIRILF—ZEORTENX
BIENHEHRD,

ARBAO—EFF., VFIAL)ESKFe)ETH (M), /N K(Co). ZYHTILN)D—EEEZETLE
MITHEEEh, EREFPEOFLIERY REFOAFKOBREN BVHFROEEENETH S,
AFAO—REBERIE, VFVLEKREIVAY, AN, ZvTILO—ULEZETCILEYTERE ., EfR
EMEOE1OIA R B20BLOAENHKOBEN &L, B1OBDEFE20E 5 & V) RAIDIE WV TR O EF&R
EMETH D,

EEEMEFRNFRTHY ., BROEBENEBIEBORNFEEATHERLTER,

ARBEO—EHF, EREYEEERESKLICAITIERE, EHREEREENLTRBATIE/BEEEFL
. EBGEYMERFERTHY) ., EEEYER., UFIALL)EEKFe) X H (M), J/NILKCo), ZvTIL
N)D—BLEEZECLAYTEREh, EENEOERESEKISEVEAL Y RBIHOFFEKOBEN T
BERBTHD,

ARBEO—EHF, EREYEEERESKLICATIERE, EHREEREENLTRBATIE/BEEEFL
 EBGEMERGERTHY), EEEYERK., VFILESKER A, AN, ZvTIILO—LlEEEED
LEMTREREN, EREFVEOEIOTI R F20WHOENFHKROBEN B, F20H 2 EERE10IS
KYRAICEVEERETH D,

BROEBEYEBIFBEROEENETHERLTERL,
HPROEMENEE - GEROEMENEICS VT, UFILESKREIVHY, NN, ZYTILO—B
tezEUHEMR ) VBRILEMZRAVTERL, VDBILEYWORRAELTAHIEVBEZEITD B
Eamrdy), VFOLEKRERI A, NN, ZYTILO—BLEEEZECIVBLEMICHTIE D EE
ZEITHEFEZZATVTERV, o, UFJLEKRERVAY, ONLS, ZvTILO—HUEEezETI
EYMIERER. ZREB. HEETH>TERVWL., TELT7RAEZBATLVTEERL,

o, UFTLEKEIVAY, TS, ZYTAO—UEEZECUVBILAWE. —BRAL Fe M
PO 4(xLIOL;U:1J«:L"F)(MLi\ Mn, Co. RUNiO—BLL)(ylF0kY) KELIKF TRENDYEEESATVTEH
BV MEMn, CoORUNINSEE—DRRFLIEBORTEZRI 52T, BROTRDFE, TOBAK
TEOLHRIEBLTHENEKD,

—#Li Fe M PO (xFOME1AT)ME, Mn, Co. RUNID—LLE) 0K KE 1K) THREhDY
BIIOVWT, MY E—DORRFLFEBORRZRDENTIAOBEICOVWTUTICRT,

MAMn, Co. RUNIDSEE—DRRTHIHEICEK. ERENELZFATIWER. —BALi_Fe (M1),
PO (xROM L1 T)(M1E. Mn, Co. XENIWFHA—)(a+b=1. alk0k ) K& 1K, A DbROLAE
<1KBTREND,

MAMn. Co, RUNIDSE=2ORRTHZHE . EMENEERKTDNER. —BKRALi Fe (M1),
(M2) PO (xR0 L1 T)M1=M2, MIRTM2EE. ThZThMn, Co. RUNIDWF A —)(atb+c=1. alk
0KV RESAKME, A ObEFOKY KELIKE, A 2ckk0KY) RESIKFE TREND,

MA'Mn, Co. RUNID=D2NDRARTHB BRI, EBENEEZHERTDWER. —MKLi Fe (M1) (M2)_
(M3) PO (xkOBAE1BATF)(M12M2, M1=M3, M2+M3, #'DM1, M2RUM3IE. ThThMn, Co, RUNID
VI hh —)(at+tb+c+d=1, ald0kt) KE 1K, A DblFOKY KESIKMFE, A Dclkokl) KELIKE, A
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2diF0R Y RELIKF) THREND,

—#=Li Fe M PO (xEOMLEILT)ME, Mn, Co. RUNID—LL)yiE0LY K& 1KE) THRE DY
BRAVEVBETH>TELL,

Advantageous Effects

FARENBDHRAO—FEICKY), BENFKEL, REBEN L. IRXILFEBEOAEZLEERKEEZSFDC
ENTED,

DESCRIPTION OF DRAWINGS

EREMER F)OMERO—FTHhsd, EREMERTF)OKNERO—FTtHhsd, BEEXEOHERO—HIT
H%, ERENEZECERONERO—HITH2, EMENELZ2ECEROMERO—HFITH 2, EBEY
HZECEROKERO—FITH2, EMENELZECEROKERO—FITH2, EMENEEZECERD
WERO—FITHd, EMENEEZSTEBOERSZO—FlzRIRTHD, EERBEOLAOKED—F
ZHRPTRDLHOORTHD, EEREOISAOKED—PIZHATHILHORERTHD, EEXEDOISAD
FKRERO—FlZHBTEILHORTHD, BREEATLOBRO—HlzRIRTHD. BEHBEATLD
BRO—6l2RITRTH S,

DESCRIPTION OF EMBODIMENTS
AFKAOERBOFEICOVT, REZSBLU TUTICHATSD, LEL, ZRAFGUTOHABICREE D E
DTREV, ZEAOBESRTZTOHEEANSEMITD LB TORESRCFHEEELICEELBSD L
., ZEETHOHNEBRRICERENDZINSTHD, LN 2T, ARBARLUTICRIEROFEEORZHENETD
HKICRELTHRENDEOTRAV, &, REZAVTEARAOBHREZAITZICHLY ., BLEOZE
TRSEELINERTEHBELTAVS,

BE, EREOFEOREZICSVTRIZSERD., KT, BOEREE, FLEEERE. BBILOLHIZHER
TNTRELTVWRIEEN BB, £2T, BFLEZOART—ILICREE Nz,

BEH., ABRMEECTAVSE, F2, FIEV 2 EFBEAVCAER. BREREZRAITHILOICERELMS
LIZEDTHY ., TORERETDEDOTREL,

(RHEDFEE)

AEBOFETR. ZRAD—FETHIRTROEBEYVEOBEC OV TRIZAVTHAT S,
R1GARKAD—FETHI IR TROEBEYEOKEAEIRICHLET S,

RIUCRTKRSIC, AREOFETIE., EMEYEI00. VFILEIVHY, ONLS, ZyTILo—BE
EEZBUILEYTHERE MBI HF1OEFHAT., HXEFHEZE1OEH102&E VS5, )&, B10EFHI1020KREZ
BV, BOUFILEREZECHEYTHERENDE20MEEAT, HXEFHEE20EFH104E VS5, )&%
595,

EREMEFRNFRTHY ., BROEBENEBE LN FROEBENEEZEHAVTHERLTERV,
Thbs, EREYWEI100E. FOMUICKHEBL, UFILEI A, ONILN, ZYTILO—BLEEZED
LEMTHERE D E1OEFH102E, B1OBEFI102OREZE ., BO2VFVLEHKEZEUILEYWTERE
NBE20MWF104L ZETHERMENEN T THD, F20EH104FERTHY) . F20581H 10413 51D ET
102005 EE—HEB>TVARERV, F208E104F. FELKREFE1OEFH1020KREN3I0%A L, &
WEFELLRBE1OEZI0Q20RAN100%%2E > TVARF RV, ERENENFORBIENKESTEROE
20MEIBI04THERENATVSD LT, ERMEVERATOUFILAOEARBICSTADIRILF—ERZTT
BDENTHETHD, TORR, ERTYE100E, FATEIRELERBEICEI TR eNTE, B
XA, NS, ZYTLO—BREOFE>BEVRBENZMATE AN EKRD,
F1OEFHI02F ) FILEI VA, ONLUN, ZYTIILO—BELEZECYVBILENERAVTERV, U
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CBILENMORRBELTAVEVBEZETDV VBRILENF HY) . B10OBF102Z2FERTHDIVFILEX
DAY OANAU, ZYTILo—RtEzEgC ) BILEMRIAVE BEZEITHEFZEATVTERL
F1OEB1I2N A VEV BEZE T EBZEC )V BILEYWOEE. VFV L, BBREE. RO VE(PO
JTHBREND, B1OBEF1020BBEEEL TR, IH> NS, ZvTllo—BtT, B2
A2y AN, ZYTILO—LULEZECEONE TSN, BEEREMNOXREVI A, ONILS =
YTIO—LLEZECCETEVHEEMNRRE WD, BICK, EBEWESFOI A, ONILK, ZY
TIO—BEOEEAEVEEIHY, ONILN, ZYTIILO—LEOBILETICRIHREREOLENT
KBRILOEIRINF—EBENFRRATED,

F1OEFHI02ZHT B VFILEI VA, NS, ZYTIO—REEZET Y VBILEDE. — KX
Li, Fe M, PO (xIGOMLEIAT)ME, Mn, Co. RUNID—MLE)yIBORALIRE) TRENZNHEEEA
TUVWTERLV, LR BATRENBYBERAVEVBETH >TELV, yIOEROAELIRE, FELE
0. 1L, FUHFELLKEFOETRET, KUYBIRILNF—ZENRRATED,

T, B20EH104F VFIVLEHREEZEC U RULENZRAVTERL, UBILEVORRHELTH
ECBEZEITAHVBRILENN HY) ., F20EF104Z2FEK TRV FOLEHEZET ) VRILENMEAFVE
VBEEETHIEHAEEATVTERL,

F20EB104N FVEV BEZETHEFZEC ) VBILEYOEE. VUFV L, BBREE. KU VE(PO
4)‘6‘*%&%’5#160 F20EFH104NEBBEBE L TEER., YA, ONILS, ZyTIO—KET, BO#%
ELEONETFSND,

F2OBAI04ZHRT D) FIOLLREEZEC U VRBRILENR. — AL Fe Me PO (x20BLE1HT
Y(Mel&k. Mn, Co, BRUNID—LLLE)(y2ld0& ) KEKILIT)TRENDIYPEEEATVWVTERY, ERE—HKK
TRENDYWERFAFAVEVBETH > TERL,

F20EF104R TR EICHEE TR EMENEE R SBDNLEYWTHNEBRERTZHEATEV .. E20 5
14ICHVEVBEZBEITD U RIELEWEZAVEESICE., ZREICSVTIEVERENRBETE S,

—Fh. F20EH104, HKEESTLO., REEUHNE<AEY., IXLF—BERFTHN D, £2T, EBENE
100D P FORFRACK L, FE20EFH1040BEEID LEFRc(c=d/nNFBEVEFEFEL V., EEcDBEEL T, FE
L <1£0.00550 L0250, &WHFELLKO0.01BLEOAATZAVD ZEN KD, EANICEE20EEHOE
BEELTRERINMASSNMBEANFELV, T, bEcZZADEMEO IR —BEEZEIHEEBENEE
ERTED, E2, —MWALi_Fe Me PO LB E1UT)(Meld. Mn, Co. RUNID—BLE)CHEWT
. Y2DMEFOL Y RE 1T, FELLIF015BLE0SUT, &WHFELKF02U E03ATETDET, &
WEIRLF—BENfERRTED,

F1OEBI02RVCE2OEH104ICH F2LEWE. TRELCHVDFILNERBEAEND, TOLH, —K
ALi Fe M PO (x1TGORLEIAT)ME. Mn, Co. RUNIDO—BE)y1EOAEIRE), RF—MKALI
Fe Me PO (x20BAE1BIT)(Melk. Mn. Co. RUNID—BLE)(y20& ) REIBT)ICHEVT, x1,
X2DERFOA LI TOHEETEENEE LD, T, TNTIhOBEFBRICSVTUFILAORERARZET
PHEEELH D,

F1DOEFHI02HICHE VT, (LEVPICEENZEBEEORERFR—ETHLSTERV, £, H20M8EH104R
CHEVWT, ILEVFRICEENZIEBEENRER—ETESTERL,

F1OEF102R T E20EFHI04IZE TRILEMRVFILORDYIZ, FIAVEEBIAEE. FRUTA
(Na)y® AU TALAKBERTILAVLEEEWBIZE., AL T ACa), ANOYFIALSH, INJTABa)kE
)» RUDDIABe), XTRZVALAMZRAWVWDCEEHKD, Tk, F10OEFH102R T E20EFH104(28
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TRIEE. VFILETILAIEBELETIAVLIEEEO—ULEZECILEMERAVDZEETE
%,

F2DEBI4AN BRTH D & T, EMENEI00DR T NELTE, BULERETHZENTHETH S,
BUOREE TR ETHE2OEFHIMAOEHIEEGEZDHSERT, IRXRLF—BEORTENAD ENFER
%, o, F20EBIMANBRTH D T, F20EF104DEREICKT L TE1OEH102E DRBEO LA K
ZLVDT, F2OEFHI104NGEEEZ<< TE LB HWERETHD LN EHXD,

AEEOFREICRT EMEWEI100E, FOEICNHBEL, VFOLEX A, ONILS, ZvTILO—BE
EEECHEYTHERENDE10EE102E, F10EFHI102O0KREAZEV., BEOUFITLLEHREEZETILEY
THERENDFE20EF104E EF I D ERMEYNEN T TH D, F20EH104FBERTH V., F205E15H1041F
F1OEB1020D B EE—HEZB > TLVNFERV, F20M8EH104F, FEL<EHE1OEFH102ORED
30%E, KWHFELLFE1DEHI02OKRAN100%%2E > TVhERV, EHRENMERFORBEHN %%
SUEROB20EHI04THERENTVSCET, ERENPERATOUFVLOBARBEICSTAIRILF
—EEETFRCENAETHD. TORR, EMTWEI00E. FIATE2REEZERBEIDEIHR L
ATE, BOIHY, ONLMN, Z9vTILO—HEOESDEVHEENZFATZENEKS,

(D FEE2)

EREOFETIH, REOFEBIELEBL T, JWHEBERERVIILF—BEOSVERINEICOVT,
HAT B,

AEOFETIE, F1OEBI02RVE2QOBIFH104RIC, AVEVBEZE TV VBRILENTERE W
FEEEMEICOVWTHET S,

F1OEBI02Z R T2 WERF. FVEVEBETHY ., VFIL, EBEE. RUUVEPO 4)‘G$§ﬁiéh6
o B1DEFHI020BBEEE L TIREL, XA, NS, ZyTILo—BET, BOI>A>, ONLE
ZYTLO—HMEREG. R, B1IORBIEFRTIWEAR. —KALI Fe M PO (x1E0XE1M
T)MIE. Mn, Co., BRUNiO—LLE)y1E0R E1KFE THREND,

F20MEB104Z R THYWER. FVEVEETHY ., VFIL, EBEE. RUUVEPO 4)‘G$§ﬁiéh6
o F2MEFHIANDBBEELE L TIE, XA, ONLS, ZyTIILO—BET, BOo#%EEL, £k, 5
20BBI04EHRT BNEG. —KAL | Fe Me PO (x2@0METAT)(Mel. Mn, Co. RUNiD—IA
E)y2ld0k V) RESIUT)TRE N B,

F1OEBI02RVCE2OEH104ICH F2LEWE. TRELCHVDFILNERBEAEND, TOLH, —K
AL Fe M PO (x1TGOBLEIAT)ME. Mn, Co. RUNID—BME)y1EOAEIRE), RF—MKALI
Fe Me PO (x20BAE1BIT)(Melk. Mn. Co. RUNID—BLE)(y230& ) REIBT)ICHEWT, x1,
X2DERFOA LA TOHEETEENEE LD, T, TNTIhOBEFRICSVTUFILAORERARZET
PHEEELH D,

FUEVBEREVFILOIE/NA(F ¥R <010> AEICTRTHTH D, F10EEH102R U FE20 18
104 RICAVEVBEZFE TS U RILEVDIES. B10OEF102E F20EH104NB T, FHREFOEMS
EA—BLTVWBEVFUVLAOLBNATFYRINFEHTEDCEBKRESOTREREN K LE<ED, B
1OMBIF102E F20EFHI0M4NDE THBEFOMBLADEN10EUL T TH—HLTVBENEELL,
TSI, F10OEFH102E 20 EF104EBRARPTOLENELED O, ThThOBHICST2RERDE
FEBNERD, RIEBN BRI EEAN B ITHETERAICSHCETIER, BTOThHFIRETDIHLE
UF VLI ERE TR ARESES BB, T T, B1OEF102& E20\IF 1040 B THEFEBN EFHEHIC
ZTBDELSIC, F1OEFI102EF20EFH104NBICEEBEENOREABMAIHDIENKYEERELV, KF
EBNERHICENRTEETHRAREXNBEES A, UFILAOLEBNTOR T KB,
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AEBOFEICRTEEEYWER., E10OBF102RTE20M\FHI104/HKIC, FUEVBEZETH U RILLE
MeEITHEH., EREPERATOVFVLAOBEABRBECETRIRIILF—BEREEZTHFR LN TETHS
o TORR, EMEVWEI00E, FIATEZRELEBRBEICEIHR e &, BOI A, OINLE
CZYTLO—BEOFEOEVHEENERATE LN EHKD,

(SRHE D FEES)

AREOFETK., ZREAO—FETHZEBMEYEOBEICODVTR2ZAVTHAT S,

R AFKAD—FETHI IR TROEBENEOKEAEIRICHLET S,

R2ICRT LD, REROFERK, VFIAL)EE&KFe)EBBEB(X>H>(Mn), J/NILKNCo), Zv T
(N)D— L) e ZETAUTERE W, EREFVEDOFOLHRY REBIOANKOEBEN SV FROER
SEVMEGT., SREREYEZ EBINEI06E VD, ) THD, Tk, VFVALLHKEBBER(NHY
CAONILS, ZYTLo-RE)eEECEYNTERE N, EBENEOEI1OID KV E20H 5 D HHEHKD
BENEL. B10B2REE20BL L VHLEVE FROEBENETH S, EEINENTOREIBI &K
ZECHEYTERENATVWAIET, ERMEYVERATOVFVLAOFTABRBCSTAIRILF—EBEEZT
FRENTMETHD, TORR, EmEIYWEI106E, FIATE2RELERBEICESHR e TE, B
DYVAY, ONLN, ZyTILO—BEOE>EVREENZFATZENEKD,
EREMEFNFRTHY ., BROEBENEBEEBORNFEEATERENS,

EREMEI06EF ) FILEKER A, INILN, ZYTILO—REEZEC ) VRILENMZRAVTER
Vo UBILEMORRHIELTAVECBEEZETDUCBRILEMN HY, VFILEHKRER A, ON
I, Z9TILO—BLtEZECEMRAVE BEZETHEFEZEATVTERL,

EREYEI06F FVEVBEZETHEEZEC )V BRILEWDEES. VFV L, EBEE. RTVEPO
JTHBRE N2, BEEBELTRER, YA, NS, Zy7lo—BET, B28%e2H, ON
LI, ZYTIO—REEZECEOHNETSND, BEEREMLOKREVWI A, NN ZYvTILO
—HUEZEUCETEVHEEMN RRE NS, BElICk, EREYWESROIAH>, ONLN, ZvTILO—
DEQOEEAGVEREI A, ONILN, ZVTLO—LLLEOBILETICEIHERENOLLEN S<BD I
OEIRILF—EZEENRRTES,

EREYEI106ZFK TRV FOLEGKRERI A, ONLN, ZvTIILo—BLezET) D BILEWIE.
—#Li Fe M PO (xFOME1AT)ME, Mn, Co. RUNID—LLE) 0K KE 1K) THREhDY
BZEATVWTERL, LR BAXTRETBYPERFFVEVBETH > TERV, T, yOER. RETE
0K W) RESIFKMA, HFEULLIK015ALE0SAT, KRWHFEFELLIEF02UE0OIATETSBET, KUBIXIL
F—BENRETES,

ERZNEI06EHRTDUENE. ARBECHVIFIANBBEAE NS, TOLS, —KAL Fe M
PO 4(xLIOL;U:1J;L"F)(MLI\ Mn, Co, RUNi®O—BAL)(ylF0K V) KEAKBICHE VT, xDEROALEIHUTO
BEETEEDEELED, T, UFVLDRERARZEITZHEEEH S,
EREMEI106ICHTRILENEVFIVLORDYIC, FILAVEEBBIAE. T RUTANa)XRH T AK)E
EVXTILAVEEEEBIAE., A>T ALCa), ANAYFIALS), NUTABa)EE), RUIJLA(Be),
RIZRZITLM)ZRAVRDCEEHEKD, Tk, ERIWEI106ICHFTRLEME. VFIVLETILAVE
BELEETILAVLEESEO—LULLEEZECILEWERAVD EETED,

AREOFREIC AT EREWEI06K., ERFVENFORBBIKEECHENTERENTVSD LT,
EBEMERATOVFILAOEARBICETADIRILF —ERZTITREHNTETHD, TORFER. ER
SEYIE106E, FIATEZRELZERBEICEIF LN TE, BOIX A, ONLN, ZvTIL0—8L
LtOFEOSOEVHEENZRATHENEXRS,
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(RHED L RES)

AREOFETK., ZEAOD—FETHZ EBTYEOERSZEICOVWT, UTICHHAT S,

Y. F1OREF102Z2ERT S,

KEROFEBIRF2ICRTROBIFIOLEIHY, NS, ZvTLO—BUELEZETILENO—HAD
LEERLEICEDE T, ERBICSVTIAHEDEILLZEShDPEZFTET S, flARF. LRAVEVHEEE
BT3B EYMOHEETE., EROFBIRT2ICRT—RATUFULSKM Y VBE=1y1:(1-y1) (k1
L., yIROAE1RE, FEULKEFOAUT, KUHFELLEFO)THY ., COFEILLICEDLET, EREBOEEE
ERIZFHET S,

DFILORBELT, kB FJALCO ) KEEAL 1) F 0 L(LI(OH)). KER{L' F LKFIHI(LI(OH)- H,
0). HBUFIALINO )ENFHD, HKOFPEL T, > 1 TBEK2KMY(Fe(COO) - 2H 0). HE{L#k(FeCl
JENBD, ELVVBOFRMELT, UVBAR=TYEITVAL(NH ) HPO ). UVB=KRTVEZITILA
(NH H PO ). ERIL=VU> (P O ) &N H%.,

o, IVAVORKEL T, KRB H>(MnCO ), BILI > A EAMMMNCI - 4H O)FENHD. =V
TILOFEREL T, BILZYTIL(NO)., KBILZY TIL(NI(OH) )&HH %2, J/NLMORBEL T, RET
JYJL R (CoCO ). HALT/NIL N(CoCl )EH B 5.

EEL, DFIL, k. IVAY, Zy 7)), ONILRNBEDEEREOVThAZECENTHOINE. LD
ERHUCREE N, OBy, REBIE. >~ 1VBE. By, BREBIESXEEZAVTELL,

T, UVBORBELTE., LEEBCREEIT, 0V BZ2ECERZAVD N TES,
FHESNLEZENEZERRBICANBESECEDETHRID(E1OBRIE), TOBCEERICHOESE
FEALBVERS ICEEENEMBBIZEX / JBREVDSBIHMBEEFRALIEAN KV, COFICHED
Th, PIOD-LEz2MABE, BRBEFRERYE<EY, BEELTREITD L Z2IFITE S,
TNDE, BEEBEIOELATOMEIREZTV., RLY NMRICERETZ, ChEBERFICAN, MELTEID
BRERIRZITS. RRICESIABRYBEAARVEAS#HE, FEHZRIBTITIOLNTVWS, £k, HHKIRL
BWTVFOLEIVAY, OINLILN, ZYTILO—EEZECLEMHIEREND, IZEUFILEX
DAY, ANIN, ZYTILO—UEEZECHAVEVBEZEITD U VBRILEYNTH S,

T0HE, TEMN BEDBRBERIIRL Y NEBBREBIIANBERRTZ(E20MBIRE)., UALIZKY, &
1DEIF102Z R T B,

R, RROBE20MEF104Z KT S,

ERDOEEIRT2IRTROIBUFILALEHKEEZEULHENO —RADOIEEREICEDET, ERBIISV
THENDEILZBSNZEZFHET D, fIARAFAVECBEZEITH ) BRILEVWOZES TR, LE—HKX
TUF I LEkMe: ) VBEE=1y2:(1-y2): 11272 L. y2DERFOR VY KE 1T, HFHEULKIF0.1550 05T,
KWHFERL<SEF02ULEOIUT)THY ., COELLIZEDET, ERBOEEZEFRICHET S,
FHESNEZENEZERRBICANBESECEDETHRITZ(EIOMRIE), TOBICEERICHOZE
FEALBVES ICEEENEMBBIZEX / JBREVDSBIZHBEEFRALIEAN KV, COFICHED
Th, PIOD-LBEz2MABDE, BRBEFERYE<EY, BEELTREITD L Z2IFITE S,
TDHE, F2ONBIRTESNLEHEGEIDOEFE102E B2 B EE3INMHIETHES W (EE205EE
1042 KT H2ERNEXSEBEBAL, F20EHDTOMEIRZITV., KLY MRICRE TS, ChEBRRIFIC
AN, MBLTE20RBEIBETS. VFVALALKEEZETLEVORERICE T2 KL BERAARVED #
i, BESERIBTITONTVS, £, HRIBILBVTUFILEIVAHY, ONILN, ZyTIILo—E
LERECUEMTERE B E1OEEH102E, B1OEFHI020XEEZE ., BO2UFVALE, KREESUILE
MTERENDE20EFH104L 2B T D ERMEYMEI00NFERE D, flIREFE, VFIOLERV A, AN
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M ZYTILO—RELEERZECAVEVBEEZETD UV BRILENTERE D E10OEFH102E, F10ESE
120KEZEV, BOVFILEREZECAVEVBEEZEITH UV BRILEYTERE D E20 8
104 2B T3 EREYEI100NFERE NS,

ZTDH, TERN O BREDBFEHIIRL Y NERRBICANBERRT 2 (FBI0BBIR), RIC. EERE
ZEERLY MRICEKEL, BEFICTEIORKIBETS. FIORKIBICKY, UFILE, IVHY
AN, ZYTIILO-REEEZECHLEYMTERE B E10OEFH102E, B10OEFI020EXEHEZE ., B
DVFVLAEKREEETHNEAYTHERENDF20EH104L 26T 2 EMENE 1000 T2 ERERTZ
ENTED, BIZE. VFOLERVAY, INLE, ZYTIILO—REEZECHREHEORVAUE D BE
ZETRVRILEMTERE D E1OEH102E, F1OEFHI1020XKEAZE ., BOUFVLELHEZRD
REMEORVWAVECBEZETR UV RILEYWTERE B E20EIH104E Z2E T2 EEEYE100DR F
EEPIERITDZENTES,

FEIDERIROEZH#HARIZ LT, F10EHI102L F20EH104ICETNB AEN S EVOEEICILE
L. £10OEE102& F20EIFH104NFERAN THEE 5V, EROFEIICRIEBE(EMETYE106)Z2FKT S
CENTRETHD,

BHEE3IORRIBOKRIC, JILI-ABEOERLEPWERIMLTERV, I TI—-RAEZHRMLTUEOT
BEITS>E, JILO—ArsHEEnizkEN, EREVEORAICEZE NS,

BHERAMER TR, EBTYEORAICREMBNBREENDLE, U UBRKLEWN H—ROO—KE
hBdEEES,

BEEThZREREB)ODEZE., Onm&k W KE<100nmIA T, HFEL <E2nmA E10nmI T FEL WV,
EREMEOREICRREZEF LS LT, EMEYERANEERZ I REEBH N TED, £,
BEMERLA, RECEBEAERRENLTETAR, EREYERLFr EEL, EEENENEER%E
ESICBEHBENTED,

BE, AREOFETE, JIOA—ARVVBELERZIIRDLTD LS, RE2OHERELTIIILI—-—AZ2A
WA, JLO—-ZA0RDYIZ, VDBEEORISEOIVIRREREE, BEHEREE, TLESEEEAVT
£\

FINHREAIRZETHBSNLEEREYEI1000RN FORZEEFE. 10nmEL E100nmEA T, #FEL<E, 20nmEL £
BONMULTA'FEL V. EFMENEONEN LEEETH S E EMEWEN T NEVLED, UFILS A
OBABBEA LRI, ZXREROL—MNEEABLL, EREATORREN THETH S,

BEH., F10EFBOFEREEE LT, AREBOFEORDYIZ, VILFILE, KBZE, #ik, RA7L—RZ
A ZBEZRVRDCEETETH D, Fio, BROF20\EHOFEREZEL T, AREOFEORKDY) I,
ANYBUDT%E, CVDE, VILTIIE, KBE, RIEEBREZAVDZEELTAETH D,
AEROFREICLY, EBMEFVERAMTOVFIVLAOFARBEICSTA2IRILF—BEREZTFRENARET
Hd, TOFER, FIATEZRELZERBEICEDI RN TE, BOIY A, ONLN, ZyvTILO—
REOEHE>BVHBENZFATR CENAREEBENEZERTHENEXRS,

(SRHE D L RES)

FROERTIRBICLI > TESNEEBENEZAVLEBEREOHELTUF VLA A ZREMBIZOVT,
DTICBHBTD, VFIALAF Y ZREBOBMEEZRIICRT,

RBICRTUF VLA A ZREMIE, EEB202, BB207. RTE/NL—2210Z2 A EBERiET D EE2200F
ICEREL, EF220PICEEBMAREENATVND, £, EE02RTEMR207EDEICE/NL—22102F
T3,

EREBHF200(CEL TEMENEB201 A ERENTVS, EMEYEB201IC1E., RREOFEEBIRV2RY
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ATRUIZ, DFOLERVAY, NN ZYTILO—REEZECHENTERE D E10OMEEH102&
 B1OEBI020REEZEB ., BOUFVALAELKREZEUCILEYTHERE NBDE20EHI104L ZH T2 EEE
MBI EENTWVWD, DV, EBEYEE201ICE, EREOFEISRTA4TRLUE, UFILLHKEER
EBRB(N>AY. ONILS, ZyTILO—BE)eZECHEYTERE N, EBEVEOHRLIRY REIBO
HENSRORBREN SV TROEBENE106, Tk, UFIALAELHKEEBEBE(R A, ONILN, Zv T
LO—BE)ezEB8CEMTEREN, ERTNEOE1OBS LY B20HF 205 FHRORENF B, F10
B EE20H &V FOCEVRTROEBENEI06HFEETNTVD, ABEMASE TR, EREWEB201L
. TRAERE W EBEEF200% S 8 TEM202E FEA,

—F. BEEEHR205CEL TERINEB206 ERENTVD, FKAMETE., BERIYWEB206&. Th
AEEE N B BEEHK205%2 4D TEKR207ERFR,

FEBEEH200(CFE10OEM214 . EMETE205ICEFE20BH2A FEHEE N THY ., F1OEH21RY
E2DEM222LY), REXHEN TTHND,

T, ERENERB201 RV E/NL—22100BE BENERB206 R FE/\L —2210E DB EFEENENR
—EEREZSVTRLTWVWSAS, ChIZRST, ERENERB201ROtE/N\L—2210& ERENEE206 T
ENL—R210EBFETNEFANFBEBLTVTEEDEY, L, EM202RVCEE207EBICE/N\L—2210ZE
BLILRETEHRICAHDTEEDEL,

BE., FYEER, FYVTTHRIAFVOEARVHEBICEDIYEZEL. JILOA-AZAVEREEL
EZETEOTRAEV, BICHBATHIRMEICKY) EM202ZERITBDRICEK. REBIERENLEPEE
HIZ, BEBHHRPNA UK, BREZOMOMPERELEE0Z EREYERE201E U TEBESH200LICH
RT3, £27T, EMEEEMENEB201EXBIE N,

EBEEF200E L TR, PLIZVA, ATVLAZOEEEOFVMBEZEAVRZCENTES, EBEE
#2001, SER. IR, MRHEZVEATABREDHRBGHEEREICERE M BEREOHREBEETAVS C
ENTED,

ERFEPEEL TR, VFILEXHAY, ONILM, ZYTILO—LEEZETCILEYTERENDEID
BE102E. F1OFEHI02OKREEZE., BOVFVALHKEEZESULEYTERENDFE20EB1042E
JREMENEI0ZAND, fIAF, FVERBETH>T, —#3AL _Fe M PO (x1E0AE1UT
YMIE, Mn, Co, RUNi®O—BE)y1ROURE1RB TRENBDYWETERE B E1OEFH102&, E10OMESE
10228V, B2AVEVBETH> T, —#RLi Fe Me PO (2F0ULEILT)Mekt. Mn, Co. RV
NiD—LL E)(y2lF 0k ) RESIBEUT)TRENBDYETERET N D E20EFH104EZ2EFT 5 EMETYWE100Z A
Wa,

HB WV, EREYEEL TR, UFVLEKREEBBER(N A, ONIN, ZyvTILo—BhEzED
fLEYTHEEEN, EEENEOHLILY REBOFFKROBREN BV FROEBENE106, i,
DFIOLEKREBBER(N A, ONILN, ZYTILO—RE) e ZECHUEYTERE N, EBIVED
BIDHBH KV E20IA D ANHDBENEL . F10OMAFFE20FA KV FOICE VR FROEBENE
10625, fIRE. FVEZBETH>T, —fKALi Fe M, PO ,XEOBLE1BT)(MIE, Mn, Co. R
NiD—BLE)yO& W REKIKF TRENDYWETHERE WD EBENE1062AVS,
EROFEBICRTEIORRIRER, SN EEEYEZEERRETHRL TESORBRIRE). MpEhz
8%, BoNEHPEEEREMES LAV, BEPRIPNA VY, BREMZTIR—AMNRICHAET S,
HEHEIE. TOMBBEENEFEEATHY), BHREATHONELEEZLEZRIEAVEDOTHNR
KV, BIREE, Bh, REMME. N—R>TSv 0, PEFLVT IV, VGCF(EREE) R EDRRRME
B YT, TILEZULE LK RBERBENDEEMBEZR NS OREEYORRPMEE EN TNICK
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L9%, BEYFER. TUEHMOEEMEZBI3WETHY) . BTV 2EVEOBICKEE L, FYER
TOEBEELDIMETH D,

NAFELTR, B, RUEZILTILIO-I. AILRFIXFIILE)ILO-A, e ROF>7OELE)LO
—R, BEEILO-A, Z7EF)IE)O0-A. RUEZ)L2OU R, RUEZ)LEQVU R, RUFKNZ7T
LAAIFLY., RUTZ7v{LEZVF>, RUIFL>, RUZ7OEL >, EPDM(Ethylene Propylene Diene
Monomer), AILAKRLEPDM, AFL V7RI dA, 72T dA, 7VEILELKBERUIFLY
FXIRBEOZHER, AMEMBEEFLGEILBMEEZEITZIRIN—LBENH B,

EME, BERPH. RONAOH G, ThENB0~6EE%. 2~10EE%. 2~10EE%NDEAT. HOo2H4T
100EE%ICBDKRSICRETD. El. FYE. BEHH., RONMVIADORENEREBREENE#AE
ZREL. ATU—RICMIT2, &6, EWE. EEBH. NM0F, REUAHBEEZAZ)—RICMIUL
THBshEEnzE, ATZV—EES, BREELTE., NXFIL28600) RUPHBIATILEEN HB. KiE
LEBOENES RCEBHHOBREMNIBUBICENA X 22U, FVEOERRNEVEIC G EEEH
2Z<TRRELT, EYWE., BERH., NMUHADEEZEERETD KL,

C LTk, EBESH200ELTTILIHEZRAV, TOLICAZU—ZFTFTLTF Y ARNEICKYEBLEF L
%, O—)L7LABTEICEML, EXEZHFICL %, EZRFR(10Pabl T)X MEELIE(150~280°C)L T,
EREZF200LICERENERB201Z2FKT D, EENEEB2010EE (&, 20~100umDETHENEE Z
BRTD, VTV ORRBMIAELBVELSIC, EREYVERE2010ESZBERAEITZENfNHFELL, €5
i, BHOFEICERDN, FRREGTELS, BRICADLERIC, ERFYEB201C0F Y IPRIBN
AUBVESICTHENTFELL,

BBEEH205E L TR, 1. ATVLRA, %, ZYTIILZ0EEHOEVHBZERAVS LN TES,
BREYMERE206E LT, UF VAL, PIZZOA, B8, PVOY, FIIIZVLBENrAVShS, &
WEEH205 L0, BHE, ANY 2%, BB EBREICK) BEEYERE206E2FHRL TEL ), BEESHK
205Z2FAVT ThENOEREYNEE 2062 EFKTERELTAVTERY, BERELERTDE, TIXIZTA
20V, UFIA, TLEIZOALOEBR)FIVLRBREN KEV, RERENrKEVE/NEBETE TS
ICHRBRENTRETHY) ., BBRELTHEETS 0., JANOEHRRFZRERO NI OBEN D, L,
DUAVBERVFILERB TR CEICL) AENIRATHERESTTEML., MBBESFBRE2 V).,
FEHEEZRVIBETCEILLLTHEDBREDERT(HA VLBV BEICEDIBREDOBEN H V) HIEEKF 4
ETHD,

BRRE. FYUTAAFATHBITILAVEEA AT, FILHIVLEEEBA A ZEHR, COFYUTAFY
FEXEEZE>TWD, PIAVEBAAELTR, BIRE, VFIOLAFY, TRUDLAF, BL
EHAVIDLAAFA N HD, PIHAVETEEBA A ELTE, FIRARRVUDLLFY, ITRDIDLAF
. ANDOLAFY, ANAYFILAFAY, BEUKRBNVDLA AU FH B,

BRE211E, PIAERBREE, TOBRICBRIBDVFIVLABREEFFNIDLBENASERENTVWS, U
%7Aﬁtbfu‘%iﬁ‘EMU?7Ammx7me%TA¢H\ﬁﬁi@u%vAﬁmD)‘M%mu
FUALIBF ), LiAsF . LiPF . L(C F SO ) N&EX®H2, T hUTLREL TR, HlAE, BILFTRUD
AL(NaCl), 7 vbF kU A(NaF), BIERBSF NV ANaCIO ), WFHELT N ANaBF )EH 52,
EMB2NOBEE LT, BRA—RX—MNEGIZE. ITFL>H—RX—MUT. ECE®T), 7OEL>
H—HKZF—KNPC), 7FLVA—KZ—KNBC), BLTFEZLYH—HKZ—KNVC)ARE), FBRNA—KZ—K
(P AFILA—KZX—NDMC), YITFILH—RRX—KDEC), TFLXFILH—KZ—NEMC), XFIL7
AL A—RZ—KMPC), XFIAYTFILH—KRZ—KNMBC), BT 7OELH—KRZ—KNDPC)%
E). BHEANRBIATILEFBEXFTIL, BEBRXFI., 7OEFVBAFIL. SRCT7OEFBIF
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LE), FRRI—FLEV-7FASIMEOV-F IR B, 12-DOXNF TRV (DME), 1,2-2T ¥
IRV (DEE), BLUVIRNFIXRNFIIRV(EMEARE), RRI—FTIE(TIZEROTZS, 2-XFI
FRZERAOT7SVE), BRALKIN( ALK BE), FLEILVCBIATIVE XFILAILKRFSD R,
13-OFAFVYTUERPVBNIXFIL, UDBRNUIFIL, BTV BRNUFIOFILEERTO T VLY
oY, ChesO—BFELRFE-BULZEELTHEATS,

ENL—%210& LT, . TEA. ASRHH#. 30V, F/OFKRVTIR), EZO(EFAOYES
WO)RUEZLATZALO-ILREHE), RUITRATIL, FOVIL, RUFLT 1>, RUILEREVWS G
MESZAVNAERV, 2L, ERUEEBRBBR2IMICERLEVMBZESRENf 5,

KYEEHNICEK, ENL—22100BEL T, HIREF. 7YRRRUT-, RUIFL>AFI R, RUTO
EL>FAFSREORVI—FTI, RUIFL>, RUZTAELEORVAL 74>, RUFT2UOZRKD
. RUBLEZUFY, RUXFILXRIUL—K, RUXFILT7O2UL—K RUEZLT7ILO—I. R
DXZ2)OZKNJIL, RUEZILT7ETFT—N, RUEZILEOQOURY, RUIFLYAZY, RUTERTT
V. RURAFLY, RUAVTLY, RUDJLERVREDFB LTINS OFEER, £ILO—XR, . T&F
NPSBEND —BEZEMT, FLR-BULZEAAEETAVSRZENTES,
FRIERTUFILAA A ZREMIAEZTHRICEK,. F1OEM21ICERF T, H20EM222(C BB F
ZEHTD, EB02N) SEEFHAE1OEB21ZN L TEDN, F20EM222%2E L TEBO7ICBHTS
o MAT, EBMASEIVF VLA AN EREWEB201ROEREYELNSHALEL., E/NL—F210ZFBL
TEB07ICEL, BBREYEB206MNOEBTEYEICIYIAEND, FRICERTYVERE201TIE, EFEEY
BEASBIIMEEh, EREPEICEFTNDEBEEGE. YA, ONLM ZvTILO—HULE)OR{Y
RIEHFEUS,

BET2KICIE. BB207TR. BRENEB206VFILZEAAELTHEL, F20B@22ICEFH
EVRAEND, UFILAFGENL—221028iBL T, EEEYWERE201ICEL. EEEYWERE201H0
EREVEICRYIATENS, TOEICEK, BR207HASOEFEIEM02ICEEL, EBEFNEICEENDER
EEER. XA OANLS, ZvTILO—UL)0EBEEOEARSHIELU S,
AEEOFEICL > TESNDIRILF—RER., EBFWEI00DOR FORENITL, F20MEIH1040DEE
dOEEEc(c=d/NHNMMBEVIRERELED, LRcHDBEEL T, FELLKIF0.0055L L0250, &WHFELLIF
0.O1RAE0AUTZAVD CEN KD, EANICEE20MFORELE L TEInmA S8nmBENFEL L,
T, EEcEZBADEMENIINF—EBEEZETHERMINERERTE S,
REQDEKSICUTHERLEVFIOLAAZREMRF, XA, ONIUS, ZvTILO—BtLtZzE8TILaY
ZEEYMEOFEIOMER102, 2 VFEMEWE106E LTHELTVS, EBEYEICI A, INILS
IYVTIILO—BEEECEOEVHREEMUNRRET DS, flAE, AVEVBEEZEITHEBEYNETE,
EFENDEBREOEREILI>TSLNEVEHZH, EVERNEEHLY ODERTER. EEh2EES
BEOEBEICEHALE<ZEERUEMRBEETRT. TOLH, HEEMNGVEEFVIRILF—ZENBEFET L
%,

LAL, UFOLERVAY, ONLN, Z9TILO—bEEZE8CAVEBEEZEETDU BILEYW T
RENDERENPEZAVTE, BFETNERENRRATETVEY, 2hik, EFPERETOUFILDE
ABBEZETOSBRICIINF—BENFETDEN —DORREEZS NS,

—Fh. AEBEOFETEShE, UFILRTIVAY, ONLS, ZvTILO—ULEZECILEYWTERE
N2F1OEH102E, F1OBF102OREEZBE ., BOVFVALALHKEEZEUILAYTERE D FE205E
104 2B THEBEYE100, HBDVREVFILAEREBBREE(N A, ONILS, ZyTILo—EE)E
ZECEYTERE ., EBEPEOHROBR) REBOFNKOBENBVH FROEEEYNE106, &
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k., DFOLEREBBEEB(N>AY, ONLA, ZYTIILO—BRE)ezE8CLEaWTERE ., E&BF
NEDNEIDBD &V E20EDOFNHKOBEN <. F10FBAREFE205F D & V) PO CEVK FROEEE
WE106ZAVACET, EEEMERATCOUFVLOFABRECSGFA2IRILX—EREEZTFR AT
BHTHD, TORKR., EREYWE100, HZVRIEBMENE106IE. FIATEZ2REEZERBEICEIHB L
ATE, BOIHY, ONLMN, Z9vTILOo—BHEOES>EVHEENZFATZZENEKS,
(SRHE D L REB)

EEOFEESICRBO ERENEB201EEROEBTNETCHERLTERV., EFEYERE201ZERO ER
EYMETHERTIBEIC DV TUTOREOFETENS,

R4ICRT RS I, AEREOT AR, ERFWEB201EL T, UFTLEIVHY, ONLN, ZvTILo—
UEEZECUENTERE NBBEROBIOEFHAT, HXEHEEIOBEF112E VD, )&, UFILERK
EEBCHEYTERENDRROF20EFHAT, HZXEHZE20EH114E VS, )& Z2ET . E10DE
B2 E2NEH114TEDIT VS,

Thbs, DFOLEIVAY, AN, ZYTILO—ELEZETILEYMTERE B EROE1DOESE
MO LHEE LK BELARCRIEYSN, VFIVALLHREZEUCILEYTERE NBEROFE20EFHI114TED N
W%, EREYERB201OREBHIKEECE20EHI4THERENATVSRZET, EREFYERATOY
FOLAOEBEBARBICSIZIRINF—EBERETFRI_EHNTMETHD, TORR, EEEWERE201E. FA
TEDREZERBEICESWHA N TE, BOIX A, ONLN, ZyTIILO—BEOFE>EVHEE
NENBTDZENHEKD,

T, EBREYEEBERCERITZETCERMEYVERICHIZERMENENLHDIEEGEE<EHRD, El
SEMEB201 A RO FE1OEEHI12E RO FE20DEHI114DKTHERENT VD 2o, EHREYERE201ICS
HBEENENISFEENICE100%ICTBDENTETH D, TOLY, BUEESH LY OIXRILF—
BREEE<IDENHEKD,

F1OEFHI2BVFIOLEIVAY, ONLUN, ZYTIILO—BELEZEC YV BILENERAVTERV, U
CBILEMORRHE L TAVEBEZETD U BRILEWHFHY ., F1OBEFI12EERTBVFILEXR
DAY AN, ZYTILo—RtezEgC ) BILEMRIAVE BEZEITHEFEZEATVTERL
o T, BIOEFI2EEER. ZSHB. MEETHE>TERVL., TELT7REEATVTERL,
F1OEB112I A VEV BEZE T EFZEC )V BILEYOEE. VUFV L, BBREE. RV VE(PO
JCHBEE N2, BEEBELTRER, YA, NS, ZyT)lo—BtT, B2I>7H>, aNLK
CIYVTILO—BLEEECEONETSND, BELERBNOREVWI A, ONILN, ZvTILOo—BE
ZECCETRAVHEENNRBEENS, BlCE. EBEWEFOI A, INILS, ZYTILO—B LD
ERASVWEEIAHY, ONILN, ZYTILO—BLEOBILETICRIHNEREOLEEN G<BEILEHETL
FLF—BENFRATED,

F1OEFHI12ZEH TR VFILEI VA, NS, ZYTILO—REEZET Y VBILENIE. — KX
Li, Fe M PO (xIGOMEIAT)ME, Mn, Co. RUNID—MLE)yIBORALIRE) TRENBNHEEEA
TUVWTERLV, LR BATRENBYBERAVEVBETH >TELV, yIOEROALIRE, FELE
01T, FUHFELLKEFOETBRCET, KYBIRILNF—ZENRRATED,

T, B20EH 114GV FUVLEHREEZEC UV RBRUELENZRAVTERL, UBILEVORRHELTH
ECBEZEITAHVBRILENN HY) ., F20EF 142K TRV FOLEHEZET ) VRILENMEAFAVE
VBEEETDREEEESATVIERY, £, F20EH114GEES, SRR, MESTH>TERVL,
TEL77AZEATVWTERL,

F20MEB1ANFVEV BEZEIT2EFZEC ) VBILEYWOEE. VFV L, BBREE. KU VE(PO
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4)‘6%&31‘160 BBEEBEL TRk, XA, ONILKN, Z9TIILO—LET, BOHESTEOHNET
53,

F2OBANAZHRT D) FIOLLREZEC Y VRBRILENR. —BALI| Fe Me PO (x20BLE1HT
Y(Mel&k. Mn, Co, RUNID—LLLE)(y2ld0& ) KEKILLT)TRENDIYPEEEATVWVTERY, ERE—HKKX
TRENDYWERAVEVBETH > TERL,
BE2DEBIAEKEREICTESIIEBMENE LAY DD LENTHNERERTEBA TRV, F20EE
MACAVECBEZET2EEZEC U CRBRIELENEZAVLEECE. TRBLSVTEVRENRRTE
%,

—Fh. F20EH114d, HKEESTLO., REEUHNE<AEY., IXLF—BERFTHN D, £2T, EBENE
E201DREr ICWL. F20B/AI4OKRE OEFc (c =d )R EVEEHFIL V., LFc DEELT, #
FLU<IF0.00550 L0.250TF, KW HFELLIF0.01L0IUTZAVD &N HKRD, EAEMICEE20EZO
EEELTRInmA S8SnmBEAHEL VW, iz, tk¥c ZEAZEMEOIRLF—HEEEZRT S EREY
HEHERTED, &, —MALi_Fe Me PO ,(X2E0BLE1MUT)(Meld. Mn, Co. RUNID—BLE)CH
WT, y20MERO&L Y KRE 1T, FEL K015 L0 T, &) HFEL K02 E03ATETDET
VEUBIRLF—BENRRTES,

F1OEBI2ROF2OEFHI14ICHE F2ULEWNE. TRELCHVDFILNGBEAENSD, TOLH, —K
ALi Fe M PO (x1TGOBLEIAT)ME. Mn, Co. RUNID—BLE)(y1EO LK), —M=KLi Fe
Me PO (x20ME1T)(Mel. Mn, Co, BUNID—ME)y2&0& 1 KEIUT)ICHBVT, x1. x20fE
RO E1IUTOHETEENEERD, T, ThTIhOEFRNICSESVTVFVLANORERARZETSEE
£EH%,

F1OEFHI12RICHE VT, (LEYPICEENZEBEBEORERFR—ETHLSTERV, £, B20M8EH114R
CBVT, LEVFICEETNDIEBRLEDRER—ETESTERL,

F1OEF112RTE20EFHIM4ICE TRLEMRVFILORDYIZ, FIAVEEBIAEFE. FRUTA
Na)y® AU TALAKBERTILAVLEEEWBIZE., AL T ACa)., ANOYFIALSH, INJJABa)kE
s RUDIALBe), XTRZVAMYZRAWVWDCEEHKRD, Tk, F10OEFH112RTE20EFH114ICE
TRIEE. VFILETILAIEBELETIAVLIEEEO—ULEZECILENERAVDZEETE
%,

AEEOFREICRTEMEWER201E. VFILEI A, ONILN, ZYTILO—LEEZETILEY
THEBRENDBEROB1OEFI120 LHE L GELEARTHEA, VFILEKREZSCHLENTERENS
ERDEBE2OEH114TEDODNT VS, EBEYEE201ORBIN RZSTE20EBHI4THEREATVS
ET, EEYVERATOVFVLAOEABRECSETE2IRILF—ERETHFR2ENTETHD, TOR/ER
. EREYERE201E. FIACEZE2REXERBEICESWHA e TE, BONX A, ONILN 2y T
LO—REOFE>BEVHBENZFATSE N HXRS,

(EReDFRET)

ERBEOFETIH. Z2RAO-—HETHIEERENEITHIEBOBREIC DV TIRIL BFELZ 62K K
6. R72zAVTHBAT S,

5, M6, N7 ARAO—FETHIEEERENEIHEBOMEAEIRICHET S,

R5ICRT LRSI, AEREOF AR, EREWEB201EL T, UFTLEIHY, NN, ZvTILo—
LEEEEOLAYTHERE NMBBROFIDEE112E., UFVALBHBEESULENTERE NIEROE
20%EE114E2BL. B1OEFI2EFE20EFI114TELNTVD, F1OEFHI120 LEAE LG LEARY
BIEA. F20EFBIA4TEDNATEY, BOF10OEFH112& EBESH200& OBIC, F20EFH14NFET
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%,

Fi, K6, R7ETNhENEL, R5ICB T2 F10EFI12E2ERE TSI HEEETRT,
ZTOMOERIIEROFECLERAZEETD LN KRS,

(SRHE D FLRES)

EREOFETIH. ZRAO—HETHIEESEENEITHIEBOBEIC OV TIRSZEAVTHAT S,
HBIFAKAND —HETHZIEELRENEITHEBOMEAERRICHET S,

KSICRT&LDIZ, REBOFER., VFIAL)E&KFe)EBBEB(X>H>(Mn), J/NILKNCo), Zv T
(N)D—RE)eZECEMTERE N, EREVEOEBEEEXIEVAIK Y REIBOANFKOEBEN TV
EREYMEBGAT, YZREMEWEBZ EMENERE203E VS, ) THD, £k, VFVLEHEBEBLE
(XA, AN, ZYTILO-—BRE) e Z8CHEYWTEREh, EREVEOE1OHD &V E20HH
DENHDOBENEL ., F20HDEHEE1OZA &) REAIDEV EHREYERE203TH D,
EREYERE203ORBHMIKEEC AN TERENTVWED LT, EMENERATO)FILOEAMR
BIIBTA2IRILIF—EBRZT TR ENTRETHD, TORKR, ERIYER203E. FIATEZE2REEE
MABIDESHD e TE, BOIXAY, ONLM ZYTILO—REOHE > BEVHREENEZFATS
ENHEERD,

T, EREYEEBERICHERTZETCERMEVERICHIZIERMENENLHDIEEGEE< EHRD, El
SEYEB03N EROEBENETHERENTVS o, EEEYMERE203IC 562 EBTYEDIEF AN
IC100%ICTBENTRETH D, TOLESH, BNEBEHLWOIRILF—ZEZE<TBENHXRD,
DFOLEHKEI A, ANILE, Z9TIIO—LlEERZECILEYNF ) D BILEWERVTERVL, U
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i)

i)

TECHNICAL FIELD

One of the modes of the invention, a power storage device.

BACKGROUND

Field of the portable electronic equipment such as a cellular phone or a personal computer is advanced is
remarkably. In a portable electronic device, which has a reliable, small and light weight, a high energy density
and a rechargeable energy storage device is required. A storage device such as, for example, lithium-ion
secondary battery is known. Moreover, the recognition of the problem of increased environmental problems or
energy from electric propulsion vehicle mounted with a secondary battery is also rapidly leakeel develop.

In a lithium ion secondary battery, as the positive electrode active material, lithium iron phosphate (LiFePO 4),
manganese phosphate lithium (LIMnPO 4), lithium cobalt phosphate (LiCoPO 4), nickel lithium (LiNiPO 4) such,
lithium (Li) and iron (Fe), and manganese (Mn), nickel (Ni) or cobalt (Co) and including a phosphoric acid
compound having olivine structure such as is known (Patent document 1, non-patent document 1, non-patent
document 2 and reference).

The composition formula LiFePO A lithium iron phosphate is expressed by, lithium are all drawn FePO . stability
even in a high capacity for safety can be realized.

CITATION LIST

Patent Literature

*Japanese Patent Publication Number 11-25983 publication

Non-Patent Literature

Byoungwoo Kang, Gerbrand Ceder, "Nature", (England), 2009 March, first winding 458, p.190-193 F. Zhou et
al., "Electrochemistry Communications”, (Rubus palmatus), 2004 November, first winding 6, Number 11 first,
p.1144-1148

DISCLOSURE

Technical Problem

The above mentioned and including a lithium manganese phosphoric acid compound and having olivine
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structure formed by the positive electrode active material, lithium phosphate and iron and having olivine
structure comprising a positive electrode active material compound is formed and compared with a high
discharge potential is achieved. Furthermore, lithium and olivine structure and having a manganese phosphoric
acid compound (including, for example, a general formula LiMnPO 4) and, lithium, and iron and having olivine
structure containing a phosphoric acid compound (for example, a general formula LiFePO 4) and the, are
substantially equal to the theoretical capacity. From these, and lithium manganese phosphoric acid compound
and having olivine structure comprising a positive electrode active material is formed, it is expected to have high
energy density.

However, lithium and manganese phosphoric acid compound and having olivine structure including a positive
electrode active material is used, the capacity can be expected. Therefore, the surface active material at the
time of insertion of the desorption energy barrier and there is one of the causes.

In view of the above problem, the invention disclosed in the manners, capacity is large, a high discharge
voltage, high energy density and to provide one of the storage device.

Technical Solution

One embodiment of the present invention, the positive electrode active material having on the collector and a
positive electrode, a positive electrode and a negative electrode and the electrolyte has a through, the positive
electrode active material, lithium (Li) and manganese (Mn), cobalt (Co), nickel (Ni) and one or more compd.
contg. 1 and is formed by a first region, a second region of the cover 1, and lithium (Li) and iron (Fe) and
compd. contg. 2 and is formed by a storage device having a first region.

Furthermore, one embodiment of the present invention, and lithium manganese, cobalt, nickel, and one or more
compd. contg. 1 and is formed by a first region, a second region of the cover 1, and lithium compd. contg. and
iron and 2 and is formed by a storage device having a first area for the positive electrode active material.

The positive electrode active material in the form of particles, the positive electrode active material layer
includes a plurality of particles can be formed.

Furthermore, the first 1 and second 2 of the area of the region in the form of a film, the film-type mentioned of
the positive electrode active material layer can be formed with the positive electrode active material.

Positive electrode active material or film-like in the positive electrode active material, the first region 1 and
lithium manganese, cobalt, nickel and phosphoric acid compound including one or more can be used.
Furthermore, a first region of iron and 2 including a lithium and phosphoric acid compound may also be used.
Representative examples of phosphoric acid compound and phosphoric acid compound having olivine
structure, and 1 to form a second area of lithium manganese, cobalt, nickel and including one or more regions
having olivine structure in a phosphoric acid compound may also be included. Furthermore, lithium and 2
forming a first region of iron and having a structure including an outwardly in a phosphoric acid compound may
include regions. Furthermore, the first 1 and second 2 of area of a region having olivine structure phosphoric
acid compound is also included. Furthermore, the first region 1 of a single crystal, polycrystalline, may even fine
crystals, which may contain amolphous. Furthermore, the second region 2 of a single crystal, polycrystalline,
may even fine crystals, which may contain a amolphous.

Positive electrode active material in the positive electrode active material or film, the film 2 has a first region, a
second region of the first region 1 2 of covering at least a portion of the required. The second region 2,
preferably more than 30% of the area of the first surface 1, more preferably 100% of the surface area of the first

covers 1 if good.

AMPEREX Ex. 1031
Page 32



Furthermore, lithium and manganese, cobalt, nickel and including one or more of the phosphoric acid
compound, the general formula Li i Fe " M iy PO . (x1 is less than 0 1) (M the, Mn, Co, and Ni in one or
more) (<y1 is more than 0 1) represented. Furthermore, the phosphoric acid compound and including iron and
lithium, general formula Li o Fe 2 Me 12 PO . (x2 is less than 0 1) (Me is, Mn, Co, and Ni in one or more) (y2
is larger than 0 or 1) represented. M, and Me is Mn, Co and Ni among a plurality of elements or a single
element and can take. When a plurality of elements, and the ratio of the constituent elements thereof can be
arbitrary.

The general formula Li - Fe y M iy PO . (x1 is less than 0 1) (M the, Mn, Co, and Ni in one or more) (<y1 is
more than 0 1) represented by the substance, or a single element M in the cases of a plurality of elements
shown.

M is Mn, Co, and Ni in the case of a single element, forming a second region of the material 1, general formula
Li i Fe . (M1) . PO A (x1 is less than 0 1) (M1 is, Mn, Co, or Ni either) (a+b=1, ais 0 or more 1 <, b is greater
than 0 and less than 1).

M is Mn, Co, and Ni in the case of the two elements, the material forming a region of 1 second, the general
formula Li - Fe . (M1) . (m2) . PO . (x1is less than 0 1) (M1 *M2, M1 and m2 is, respectively, Mn, Co, and Ni
on any one) (a+b+c=1, ais 0 or more 1 <, b is 0 larger than 1 <, c is greater than 0 and less than 1).

M is Mn, Co, and Ni in the case of three elements, the first substance forming an area of 1, general formula Li .
g Fe . (M1) . (m2) . (M3) . PO . (x1is less than 0 1) (M1 #M2, M1 #M3, m2 #M3, and M1, m2 and M3 are,
respectively, Mn, Co, and Ni on any one) (a+b+c+d=1, ais 0 or more 1 <, b is 0 larger than 1 <, c the 0 larger
than 1 <, d is greater than 0 and less than 1).

The general formula Li o Fe 2 Me 12 PO . (x2 is less than 0 1) (Me is, Mn, Co, and Ni in one or more) (y2 is
larger than O or 1) as represented by, a single element or a plurality of elements Me in the cases shown.

The Me Mn, Co, and Ni in the case of a single element, forming a second region of the substance 2, general
formula Li o Fe . (Me1) . PO . (x2 is less than 0 1) (Me1 the, Mn, Co, or Ni either) (a+b=1, a the 0 larger than 1
or less, and b is less than 0 1).

The Me Mn, Co, and Ni in the case of the two elements, the first substance forming an area of 2, general
formula Li o Fe . (Me1) . (Me2) . PO A (x2 is less than 0 1) (Me1+Me2, Me1 and Me2 is, respectively, Mn, Co,
and Ni on any one) (a+b+c=1, a the 0 larger than 1 below, and b is 0 larger than 1 <, ¢ is greater than 0 and
less than 1).

The Me Mn, Co, and Ni in the case of three elements, the first substance forming an area of 2, general formula
Li i Fe . (Me1) . (Me2) . (Me3) . PO A (x2 is less than 0 1) (Me1+xMe2, Me1£+Me3, Me2+Me3, and Me1, Me2
and Me3 are, respectively, Mn, Co, and Ni on any one) (a+b+c+d=1, a the 0 larger than 1 below, and b is 0
larger than 1 below, and c the 0 larger than 1 <, d is greater than 0 and less than 1).

The general formula Li - Fe y M iy PO . (x1 is less than 0 1) (M the, Mn, Co, and Ni in one or more) (<y1 is
more than 0 1) represented by the olivine structure.

The general formula Li o Fe 2 Me 12 PO . (x2 is less than 0 1) (Me is, Mn, Co, and Ni in one or more) (y2 is
larger than O or 1) represented by the olivine structure.

Furthermore, since the diffusion path (channel) of lithium is aligned in a one-dimensional easily abttery bent in
the axial direction of the crystal lattice of the area of the first and second of 1 2. Furthermore, in the present
specification and coincide, the first region of the first region 1 and 2 between the difference in the axial direction

of the crystal lattice of 10 degrees or less is nearly in agreement.
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Furthermore, the first 1 and second 2 in a region between a region so as to continuously change the lattice
constant, 1 and 2 of the first region of the transition between the first region and it is more desirable that the
concentration gradient of the metal. In the continuous changing of a lattice constant stress or strain is reduced,
lithium of diffusion can be easily performed.

In the case of the positive electrode active material, the particle size of the particles, less than 10 nm or more
200 nm, preferably, less than 20 nm or more 80 nm is preferable. The range of the particle diameter of the
positive electrode active material which is small and the positive electrode active material particles, facilitating
the desorption of lithium ion, improved rate characteristics of a secondary battery, capable of charging and
discharging in a short time.

Furthermore, in the case of the positive electrode active material, the first region of the membrane 2 in which,
even if the positive electrode active material particles, and a thin film. A first thin film 2 and the ratio of the area
of the small, reduction of energy density can be suppressed.

Furthermore, a film-like or positive electrode active material in the positive electrode active material, the film
thickness of the second region 2 8 nm and preferably being from 1 nm, the positive electrode active material 2
to reduce the area ratio of a region of a second, reduction of energy density per unit weight can be suppressed.
One embodiment of the present invention, lithium (Li) and iron (Fe) and manganese (Mn), cobalt (Co), nickel
(Ni) and a compound containing one or more is formed, from a center part of the positive electrode active
material is iron having a high concentration of the surface layer part of the positive electrode active material.
One embodiment of the present invention, and lithium manganese and iron, cobalt, nickel and including one or
more of the compound is formed, a first part of the positive electrode active material from 1 2 a portion of high
density of iron, 1 part of 2 the second part of the first closer to the center than the positive electrode active
material.

The positive electrode active material in the form of particles, the positive electrode active material layer
includes a plurality of particles can be formed.

One embodiment of the present invention, the positive electrode active material having on the collector and a
positive electrode, a positive electrode and a negative electrode and the electrolyte has a through, the positive
electrode active material is in the form of a film, the positive electrode active material, lithium (Li) and iron (Fe)
and manganese (Mn), cobalt (Co), nickel (Ni) and a compound containing one or more is formed, the positive
electrode active material than on the side close to the positive electrode current collector of the surface layer
part of the storage device is a high concentration of iron.

One embodiment of the present invention, the positive electrode active material having on the collector and a
positive electrode, a positive electrode and a negative electrode and the electrolyte has a through, the positive
electrode active material is in the form of a film, the positive electrode active material, and a lithium manganese
and iron, cobalt, nickel and including one or more of the compound is formed, a first part of the positive
electrode active material from 1 2 a portion of high density of iron, 1 2 and a second portion of the first part of
the storage device in a more similar to the surface.

The positive electrode active material layer mentioned positive electrode active material, the film can be formed.
Positive electrode active material or film-like in the positive electrode active material, and a lithium manganese
and iron, cobalt, nickel, and one or more of the compounds containing phosphoric acid compound may also be
used. Representative examples of phosphoric acid compound and phosphoric acid compound having olivine

structure, and lithium manganese and iron, cobalt, nickel, and one or more of the olivine structure including a
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region having a phosphoric acid compound. Furthermore, lithium and iron and manganese, cobalt, nickel, and
one or more of the compound containing a single crystal, polycrystalline, may even fine crystals, which may
contain a amolphous.

Furthermore, lithium and iron and manganese, cobalt, nickel and including one or more of the phosphoric acid
compound, the general formula Li . Fe , M y PO . (x is less than 0 1) (M the, Mn, Co, and Ni in one or more) (y
is greater than 1 0 <) represented. The M Mn, Co and Ni among a plurality of elements or a single element and
can take. When a plurality of elements, and the ratio of the constituent elements thereof can be arbitrary.

The general formula Li . Fe , M y PO . (x is less than 0 1) (M the, Mn, Co, and Ni in one or more) (1 0 <larger
than the y) as represented by, M is a single element or a plurality of elements in the cases shown.

M is Mn, Co, and Ni in the case of a single element, the material forming the positive electrode active material,
the general formula Li . Fe . (M1) . PO . (x is less than 0 1) (M1 is, Mn, Co, or Ni either) (a+b=1, a the 0 larger
than 1 <, b is greater than 0 and less than 1).

M is Mn, Co, and Ni in the case of the two elements, the material forming the positive electrode active material,
the general formula Li . Fe . (M1) . (m2) . PO . (x is less than 0 1) (M1 #M2, M1 and m2 is, respectively, Mn,
Co, and Ni on any one) (a+b+c=1, a the 0 larger than 1 below, and b is 0 larger than 1 <, c is greater than 0 and
less than 1).

M is Mn, Co, and Ni in the case of three elements, the material forming the positive electrode active material,
the general formula Li . Fe . (M1) . (m2) . (M3) . PO . (x is less than 0 1) (M1 £M2, M1 £M3, m2 *M3, and M1,
m2 and M3 are, respectively, Mn, Co, and Ni on any one) (a+b+c+d=1, a the 0 larger than 1 below, and b is 0
larger than 1 below, and c the 0 larger than 1 <, d is greater than 0 and less than 1).

The general formula Li . Fe , M ry PO . (x is less than 0 1) (M the, Mn, Co, and Ni in one or more) (y is greater
than 1 0 <) represented by the olivine structure.

Advantageous Effects

According to one aspect of the invention is disclosed, which has a large capacity, a high discharge voltage,
higher density of the energy storage device can be obtained.

DESCRIPTION OF DRAWINGS

One example of a sectional view of the positive electrode active material (particles). One example of a sectional
view of the positive electrode active material (particles). As an example of a sectional view of the storage
device. A positive electrode comprising a positive electrode active material which is one example of a sectional
view. A positive electrode comprising a positive electrode active material which is one example of a sectional
view. A positive electrode comprising a positive electrode active material which is one example of a sectional
view. A positive electrode comprising a positive electrode active material which is one example of a sectional
view. A positive electrode comprising a positive electrode active material which is one example of a sectional
view. A positive electrode comprising a positive electrode active material drawing showing one example of a
method of manufacturing. One example of an application of the storage unit for explaining diagram form. One
example of an application of the power storage device in the form of a perspective view for explaining. One
example of an application of the storage unit for explaining diagram form. For example, a configuration of the
radio power supply system. For example, a configuration of the radio power supply system.
DESCRIPTION OF EMBODIMENTS

In the embodiment of the present invention, is explained below with reference to drawings. However, the

present invention is not limited to the following explanation. The purpose of the present invention without
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deviating from the range and the form and the detail can be changed variously, and is easily understood if it
comes from the manufacturer. Therefore, the embodiment of the present invention shown below is limited to
only the described content is not interpreted. Furthermore, the constitution of the present invention is explained
using the drawing in, the same as is indicated in the drawing between different code is commonly used.
Furthermore, in each drawing showing the constitution of the embodiment, each of such, size, the thickness of
the layer, or region, in order to clarify the description with exaggeration. Therefore, it is not limited necessarily to
scale.

Furthermore, this statement is used by first 1, second 2, third 3 using the ordinal numbers such as the terms, in
order to identify a component that attaches the sake, the number thereof is not limited.

(Embodiment 1)

In this embodiment, in one aspect of the present invention having the structure of the positive electrode active
material is used for the explanation of fig. 1.

In one aspect of the present invention fig. 1 is a cross section of the positive electrode active material,
corresponding to the schematic diagram.

As shown in fig. 1, in this embodiment, the positive electrode active material 100, and lithium manganese,
cobalt, nickel, and one or more second compd. contg. 1 is formed by a region (below, referred to as the second
region 1 and region 102. ) And, 1 covering the surface of the second region 102, and lithium and iron and 2
formed of a compound including a region (hereinafter, referred to as the second region 2 and a region 104. )
And.

The positive electrode active material in the form of particles, the positive electrode active material layers
mentioned positive electrode active material can be formed by using a plurality.

That is, the positive electrode active material 100, located at the center side, and lithium manganese, cobalt,
nickel, and one or more second compd. contg. 1 and is formed by a region 102, 1 covering the surface of the
second region 102, and lithium compd. contg. and iron and formed in a region 104 2 and having a positive
electrode active material particles. The film 2 has a first region 104, a second of the first region 104 2 1 if
covering at least a portion of the region 102. The first region 104 2, preferably 30% or more of the surface of
region 102 1, more preferably 1 to 100% of the surface of the second region 102 if the covering. The positive
electrode active material particles of the iron-containing surface layer 2 of the first membrane region 104 is
formed, at the surface of the active material to lower energy barrier in insertion and desorption of lithium. As a
result, the positive electrode active material 100, available capacity can be brought close to a theoretical
capacity, and manganese, cobalt, nickel and having one or more high discharge potential can be utilized.

1 and second region 102 includes lithium manganese, cobalt, nickel and phosphoric acid compound including
one or more can be used. Representative examples of phosphoric acid compound and phosphoric acid
compound having olivine structure, forming a second region 102 1 and lithium manganese, cobalt, nickel, and
one or more of the olivine structure including a region having a phosphoric acid compound.

1 having a first region 102 of olivine structure including the case of phosphoric acid compound, lithium,
transition metal, and phosphoric acid (PO 4). 1 as the transition metal in the region 102 of one or more of iron,
manganese, cobalt, nickel, manganese and one or more contg. cited, cobalt, nickel. The oxidation-reduction
potential of manganese, cobalt, nickel containing at least one of a high potential is realized. Furthermore, in the
positive electrode active material of manganese, cobalt, nickel, and one or more of the higher ratio of

manganese, cobalt, nickel oxide of at least one of a discharge capacity is increased by reducing the ratio of high
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energy density can be realized.

1 and second region 102 is formed of lithium manganese, cobalt, nickel and including one or more of the
phosphoric acid compound, the general formula Li - Fe ” M iy PO . (x1is less than 0 1) (M the, Mn, Co, and
Ni in one or more) (<y1 is more than 0 1) represented. The olivine structure represented by the general formula.
Y1 <value of more than 0 1, preferably 0.1 or less, more preferably 0 and a, higher energy density can be
realized.

Furthermore, the first region 104 2 including iron and lithium and phosphoric acid compound may also be used.
Representative examples of phosphoric acid compound and phosphoric acid compound having olivine
structure, and a second area 104 is 2 and the olivine structure including iron having a phosphoric acid
compound may contain a region.

2 having a first region 104 of olivine structure including the case of phosphoric acid compound, lithium,
transition metal, and phosphoric acid (PO 4). 2 as the transition metal in the region 104 of one or more of iron,
manganese, cobalt, nickel, and iron including cited.

2 and a second area 104 is formed of iron and phosphoric acid compound containing lithium, general formula Li
o Fe 2 Me 12 PO . (x2 is less than 0 1) (Me is, Mn, Co, and Ni in one or more) (y2 is larger than 0 or 1)
represented. The olivine structure represented by the general formula.

The charging and discharging of the first region 104 2 contributes to the positive electrode active material which
if compd. and without reducing the capacity. 2 having a first region 104 of the olivine structure in the case of
using a phosphoric acid compound, in charging and discharging high capacity can be realized.

On the other hand, the second area 104 2, for containing iron, discharge potential becomes low, energy density
is lowered. Therefore, the positive electrode active material 100 with respect to the particle diameter of r, the
film thickness of the second region 104 d 2 a low ratio of c(c=d/r) more preferable. As the value of the ratio c,
preferably less than 0.005 0.25, more preferably less than 0.01 0.1 or less can be used. Specifically, as the film
thickness of 1 nm region of from 2 to about 8 nm is preferable. Furthermore, changing the ratio ¢ and having a
desired energy density can be produced. Furthermore, the general formula Li o Fe 2 Me 12 PO A (x2 is less
than 0 1) (Me is, Mn, Co, and Ni in one or more) in, y2 is larger than the value of 1 or 0, preferably more than
0.15 0.5 or less, and more preferably less than 0.2 0.3 ~~~, higher energy density can be realized.

First and second region 102 1 2 in a region 104 of the compound, desorption of lithium with charging and
discharging. Therefore, the general formula Li - Fe y M iy PO . (x1 is less than 0 1) (M the, Mn, Co, and Ni in
one or more) (<y1 is more than 0 1), and the general formula Li o Fe 2 Me 12 PO A (x2 is less than 0 1) (Me is,
Mn, Co, and Ni in one or more) in (less than 0 1 larger than the y2), x1, x2, the value of a range of more than 0
1 and an arbitrary value. Furthermore, in each region even when the concentration of the lithium.

1, in a first region 102, the concentration of the transition metal compound is not constant. Furthermore, in the
first region 104 2, the concentration of the transition metal compound is not constant.

1 2 of the first and second region 102 in the region 104 instead of the lithium compounds, alkali metal (for
example, sodium (Na) or potassium (K), etc.) or alkaline earth metals (for example, calcium (Ca), strontium (Sr),
barium (Ba) or the like), beryllium (Be), magnesium (mg) is also used. Or, the first 1 and second 2 in a region
104 of region 102 of the compound, and an alkali metal or alkaline earth metal lithium of compd. contg. and one
or more can be used.

The second membrane 2 in that region 104, the particles of the positive electrode active material 100 is small,

and the thin film. A first thin film 2 and the ratio of the area of 104 can be reduced, which can suppress
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deterioration of energy density. Furthermore, the second membrane 2 in a region 104 in that, with respect to the
first region 104 1 2 of the volume ratio of the boundary region 102 is large, the first region 104 2 without
increasing the volume of the coating rate can be increased.

In the embodiment shown the positive electrode active material 100, located at the center side, and lithium
manganese, cobalt, nickel, and one or more second compd. contg. 1 and is formed by a region 102, 1 covering
the surface of the second region 102, and lithium compd. contg. and iron and formed in a region 104 2 and
having a positive electrode active material particles. The film 2 has a first region 104, a second of the first region
104 2 1 if covering at least a portion of the region 102. The first region 104 2, preferably 30% or more of the
surface of region 102 1, more preferably 1 to 100% of the surface of the second region 102 if the covering. The
positive electrode active material particles of the iron-containing surface layer 2 of the first membrane region
104 is formed, at the surface of the active material to lower energy barrier in insertion and desorption of lithium.
As a result, the positive electrode active material 100, available capacity can be brought close to a theoretical
capacity, and manganese, cobalt, nickel and having one or more high discharge potential can be utilized.
(Embodiment 2)

In this embodiment, and as compared with the embodiment 1, a discharge capacity and for positive active
material of high energy density, explained.

In this embodiment, the first and second region 102 1 2 region 104 are both, olivine structure having a
phosphoric compound is formed, an explanation on the positive electrode active material.

The first region 102 is formed of a material 1, olivine structure, lithium, transition metal, and phosphoric acid (PO
4). The first region 102 1 as a transition metal of iron, manganese, cobalt, one or more of nickel, and
manganese, cobalt, nickel containing one or more. Furthermore, the second region 102 is formed of a material
1, general formula Li - Fe y M 1 PO . (x1 is less than 0 1) (M the, Mn, Co, and Ni in one or more) (<y1 is
more than 0 1).

The substance 2 to form a second area 104, olivine structure, lithium, transition metal, and phosphoric acid (PO
4). 2 as the transition metal in the region 104 of one or more of iron, manganese, cobalt, nickel, and iron.
Furthermore, the first region 104 is formed of a substance 2, general formula Li i Fe 2 Me 2 PO . (x2 is less
than 0 1) (Me is, Mn, Co, and Ni in one or more) (y2 is larger than 0 or 1).

First and second region 102 1 2 in a region 104 of the compound, desorption of lithium with charging and
discharging. Therefore, the general formula Li - Fe y M iy PO . (x1 is less than 0 1) (M the, Mn, Co, and Ni in
one or more) (<y1 is more than 0 1), and the general formula Li o Fe 2 Me 12 PO A (x2 is less than 0 1) (Me is,
Mn, Co, and Ni in one or more) in (less than 0 1 larger than the y2), x1, x2, the value of a range of more than 0
1 and an arbitrary value. Furthermore, in each region even when the concentration of the lithium.

The olivine structure 010: lithium diffusion path (channel) is 1-dimensional direction. 1 2 of the first and second
regions 104 of region 102 having olivine structure both in the case of phosphoric acid compound, the first 1 and
second 2 of region 102 between a region 104, coincides with the axial direction of the crystal lattice of lithium
(channel) and a diffusion path without being bent aligned charge and discharge is more easily. 1 2 of the first
and second regions 104 of region 102 in the axial direction of the crystal lattice of the difference between 10
degrees or less is preferably substantially the same.

Furthermore, since the first and second regions 104 1 2 of the region 102 or the ratio of the different constituent
elements, in the region of each of the different crystal lattice constants. Contact regions having different lattice

constants in lattice strain or stress on the boundary surfaces, such as occurrence of a deviation of a grid, there
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is a possibility of inhibiting diffusion. Therefore, the first and second region 102 1 2 between a region 104 so as
to continuously change the lattice constant, of the first and second region 102 1 2 between the transition region
104, it is more desirable that the concentration gradient of the metal. In the continuous changing of a lattice
constant stress or strain is reduced, lithium of diffusion can be easily performed.

In the embodiment shown the positive electrode active material, first and second region 102 1 2 region 104 are
both, olivine structure having a phosphoric compound having, in the surface of the active material to reduce
energy barrier in insertion and desorption of lithium. As a result, the positive electrode active material 100,
available capacity can be brought close to a theoretical capacity, and manganese, cobalt, nickel and having one
or more high discharge potential can be utilized.

(Embodiment 3)

In this embodiment, in one aspect of the present invention is explained by using a structure of fig. 2.

In one aspect of the present invention fig. 2 is a cross section of the positive electrode active material,
corresponding to the schematic diagram.

As shown in fig. 2, in the present embodiment, lithium (Li) and iron (Fe) and transition metal (manganese (Mn),
cobalt (Co), nickel (Ni) of one or more) and formed of a compound including, from a center part of the positive
electrode active material is iron having a high concentration of the surface layer part of the positive electrode
active material (or less, the positive electrode active material and the positive electrode active material 106. ).
Or, lithium and iron and transition metal (manganese, cobalt, nickel, at least one of a) and formed of a
compound including, 1 part of the positive electrode active material from the first portion 2 of the high density of
iron, 1 part of 2 the second part of the first closer to the center than the positive electrode active material. The
positive electrode active material particles in the layer of iron-containing compound is formed, at the surface of
the active material to lower energy barrier in insertion and desorption of lithium. As a result, the positive
electrode active material 106, available capacity can be brought close to a theoretical capacity, and
manganese, cobalt, nickel and having one or more high discharge potential can be utilized.

The positive electrode active material in the form of particles, the positive electrode active material layer is
formed of a plurality of particles.

The positive electrode active material 106 and lithium manganese and iron, cobalt, nickel and phosphoric acid
compound including one or more can be used. Representative examples of phosphoric acid compound and
phosphoric acid compound having olivine structure, and lithium manganese and iron, cobalt, nickel, and one or
more compd. contg. area having the olivine structure.

The positive electrode active material 106 olivine structure including a region having a case of phosphoric acid
compound, lithium, transition metal, and phosphoric acid (PO 4). As the transition metal, iron, manganese,
cobalt, one or more of nickel, iron and manganese, cobalt, nickel and including one or more. The oxidation-
reduction potential of manganese, cobalt, nickel containing at least one of a high potential is realized.
Furthermore, in the positive electrode active material of manganese, cobalt, nickel, and one or more of the
higher ratio of manganese, cobalt, nickel oxide of at least one of a discharge capacity is increased by reducing
the ratio of high energy density can be realized.

And the positive electrode active material 106 is iron and manganese, cobalt, nickel and including one or more
of the phosphoric acid compound, the general formula Li . Fe , M y PO . (x is less than 0 1) (M the, Mn, Co,
and Ni in one or more) (y is greater than 1 0 <) represented. The olivine structure represented by the general

formula. Furthermore, the value of y, 0 <surface larger than 1, preferably less than 0.15 0.5 or less, and more
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preferably less than 0.2 0.3 ~~~, higher energy density can be realized.

The positive electrode active material 106 is formed the compound, desorption of lithium with charging and
discharging. Therefore, the general formula Li . Fe , M y PO . (x is less than 0 1) (M the, Mn, Co, and Ni in
one or more) in (1 larger than the y <0), the value of x in the range of more than 0 1 and an arbitrary value.
Furthermore, even when the concentration of the lithium.

The positive electrode active material 106 instead of in the lithium compounds, alkali metal (for example,
sodium (Na) or potassium (K), etc.) or alkaline earth metals (for example, calcium (Ca), strontium (Sr), barium
(Ba) or the like), beryllium (Be), magnesium (mg) is also used. Or, the positive electrode active material 106 in
compound, and an alkali metal or alkaline earth metal lithium of compd. contg. and one or more can be used.
In the embodiment shown the positive electrode active material 106, the positive electrode active material
particles in the layer of iron-containing compound is formed, at the surface of the active material to lower energy
barrier in insertion and desorption of lithium. As a result, the positive electrode active material 106, available
capacity can be brought close to a theoretical capacity, and manganese, cobalt, nickel and having one or more
high discharge potential can be utilized.

(Embodiment 4)

In this embodiment, in one aspect of the present invention is a method for the manufacture of the positive
electrode active material, is explained.

First of all, first to produce a 1 region 102.

As shown in the embodiment 1 and 2 and lithium manganese, cobalt, nickel, and one or more of the general
type of compd. contg. according to the stoichiometric ratio, the molar ratio of each raw material obtained in the
amount desired is weighed. For example, the olivine structure in the case of phosphoric acid compound, the
lithium type shown in the embodiment 1 and 2: iron: M: phosphate group =1:y1 : (1-y1): 1 (however, y1is 0 or
more 1 <, preferably 0.1 or less, more preferably 0) and, in accordance with this ratio, the weight of each raw
material accurately weighed.

As the raw material of the lithium, lithium carbonate (LiCO 3), (Li (OH)) of lithium hydroxide, lithium hydroxide
hydrate (Li (OH) -H ) 0), lithium nitrate (LINO 3). As the raw material of iron, iron oxalate 2 hydrate (Fe (COOQ) )
-2H ) 0), iron chloride (FeCl 2). Furthermore, as raw material of phosphoric acid, ammonium hydrogen
phosphate ((NH 4) ) HPO 4), ammonium dihydrogen phosphate (NH . H ) PO 4), phosphorus pentoxide (P ) 0] 5).
Furthermore, as raw material of manganese, manganese dioxide (MnCO 3), manganese chloride tetrahydrate
(MnCl , 4H ) 0). As the raw material of nickel, nickel oxide (NiO), nickel hydroxide (Ni (OH) 2). As a raw
material of cobalt, cobalt carbonate (CoCO 3), cobalt chloride (CoCl 2).

However, lithium, iron, manganese, nickel, cobalt or the like if metal including any of the raw material, the raw
material is not limited to the above, another oxide, carbonate, oxalate, chloride, sulfate, etc. may also be used.
Furthermore, phosphoric acid as the raw material, the raw material is not limited to, other phosphate-containing
raw material can be used.

Each weighing raw material to be ground down into a fine powder (1 of the second step). At this time the raw
material is mixed with another metal so that material (such as, for example, agate) consisting of a grinding
machine. At this time a small amount of acetone, alcohol or the like is added and, the cohesiveness of the raw
material becomes easy, and scattering as powder can be suppressed.

Thereafter, the pressure of the powder of the first pressure step 1, in the form of pellets. It is baked in an oven,

heating the first firing of step 1. In the various degassing and thermal decomposition of the raw material, the
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process is performed in substantially. Furthermore, in the process, and lithium manganese, cobalt, nickel and
including one or more of the compound is formed. For example, lithium and manganese, cobalt, nickel and
having one or more of olivine structure containing a phosphoric acid compound.

Thereafter, and a solvent such as acetone, again put in the pellets (2 of the first step). Therefore, 1 form a
second region 102.

Next, the film 2 to form a second area 104.

As shown in the embodiment 1 and 2 and a lithium-containing compound of iron and of corresponding to the
stoichiometric ratio, the molar ratio of each raw material obtained in the amount desired is weighed. For
example, in the case of olivine structure having the phosphoric acid compound, lithium in the general formula:
iron: Me: phosphate group =1:y2 : (1-y2): 1 (however, y2, the value of 0 greater than 1 or less, preferably 0.15
or more 0.5 or less, more preferably less than 0.2 0.3) and, in accordance with this ratio, the weight of each raw
material accurately weighed.

Each weighing raw material to be ground down into a fine powder (3 of the second step). At this time the raw
material is mixed with another metal so that material (such as, for example, agate) consisting of a grinding
machine. At this time a small amount of acetone, alcohol or the like is added and, the cohesiveness of the raw
material becomes easy, and scattering as powder can be suppressed.

Thereafter, the second powder obtained by grinding step 2 (1 of the region 102 and a second portion) and a
second powder obtained by grinding process of 3 (the region 104 is formed of a first material 2) well mixed, with
the pressure of the first pressure step 2, is molded in the shape of pellets. It is baked in an oven, heating the
first firing of step 2. Lithium and iron and various compd. contg. and thermal decomposition of the raw material
gas in perovide, approximately in the process. Furthermore, in the process, and lithium manganese, cobalt,
nickel, and one or more second compd. contg. 1 and is formed by a region 102, 1 covering the surface of the
second region 102, and lithium, the compound containing the first region 104 2 and having a positive electrode
active material 100 is formed. For example, lithium and manganese, cobalt, nickel and having one or more of
olivine structure containing a phosphoric compound is formed, and a second region 102 1, 1 covering the
surface of the second region 102, and lithium phosphate and iron and having olivine structure including the first
compound having a region 104 2 and the positive electrode active material 100 is formed.

Thereafter, and a solvent such as acetone, again put in the pellet (4 of the second step). Next, the fine powder
is again formed into pellets, by baking process of baking furnace 3. 3 by first firing process, and lithium,
manganese, cobalt, nickel, and one or more second compd. contg. 1 and is formed by a region 102, 1 covering
the surface of the second region 102, and lithium and iron and formed of a compound including a region 104 2
having a 100 and a plurality of particles can be produced. For example, lithium and manganese, cobalt, nickel
and including one or more of olivine structure 1 having a phosphoric compound is formed, and a second region
102, 1 covering the surface of the second region 102, and lithium and iron and has a structure of olivine
containing phosphoric acid compound is formed, and a second area 104 2 having a plurality of active material
100 can be manufactured.

3 first by adjusting the conditions of the firing process, the first and second region 102 1 2 region 104 of the
other elements included in the diffusion region, a second region 102 and 1 second and 2 become indistinct
boundary of a region 104, the structure shown in the embodiment 3 (the positive electrode active material 106)
can be formed.

Furthermore, when the first firing process of 3, by adding an organic compound such as glucose. The
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subsequent process is performed by adding gulucose and, is supplied from a carbon gulucose, carried on the
surface of the positive electrode active material.

In addition to the specification, the positive electrode active material is carried on the surface of the carbon
material, and an iron phosphate compound is also called a carbon coating.

The thickness of the carbon (carbon layer), larger than 100 nm or less 0 nm, preferably less than 2 nm or more
10 nm is preferable.

The positive electrode active material by depositing carbon on the surface, the surface of the positive electrode
active material which can raise the conductivity. Furthermore, each of the positive electrode active material,
carried on the surface of the carbon £ 3 1 it through, the positive electrode active material is conductive, the
conductivity of the positive electrode active material can further be enhanced.

Furthermore, in this embodiment, a phosphoric acid group and easily gulucose for reaction, as a supply source
of carbon gulucose using, instead of glucose, phosphoric acid group of annular reaction of a monosaccharide, a
single straight chain polysaccharide, or polysaccharide may also be used.

3 through a second burning process of the positive electrode active material obtained 100 of the particle size of
the particles, less than 10 nm or more 100 nm, preferably, more than 20 nm 60 nm or less is preferable. The
range of the particle diameter of the positive electrode active material which is small and the positive electrode
active material particles, facilitating the desorption of lithium ion, improved rate characteristics of a secondary
battery, capable of charging and discharging in a short time.

Furthermore, as a method of forming a first region 1, instead of the embodiment of the present invention, a sol-
gel method, water heating method, coprecipitation, spray dry method or the like can also be used. Furthermore,
film-shaped first as a method of forming a region 2, in place of this embodiment, a sputtering method, CVD
method, a sol-gel method, water heating method, coprecipitation method or the like can also be used.
According to this embodiment, in the surface of the active material to reduce energy barrier in insertion and
desorption of lithium. As a result, an available capacity can be brought close to the theoretical capacity, and
manganese, cobalt, nickel and having one or more potential can be utilized to form the positive electrode active
material.

(Embodiment 5)

The above-mentioned process of manufacturing the positive electrode active material obtained by using as an
example a storage device of a lithium ion secondary battery, is explained. A summary of the lithium-ion
secondary battery as shown in fig. 3.

The lithium-ion secondary battery shown in fig. 3, a positive electrode 202, a negative electrode 207, and
isolated from the outside and separator 210 installed in the casing 220, in the housing 220 is filled with
electrolyte 211. Furthermore, between the positive electrode 202 and a negative electrode 207 having a
separator 210.

A positive electrode current collector 200 in contact with the positive electrode active material layer 201 is
formed. The positive electrode active material layer 201, shown in the embodiment 1 and 2 and 4, and lithium
manganese, cobalt, nickel, and one or more second compd. contg. 1 and is formed by a region 102, 1 covering
the surface of the second region 102, and lithium and iron and formed of a compound including a region 104 2
and having a positive electrode active material 100 is contained. Alternatively, the positive electrode active
material layer 201, shown in the embodiment 3 and 4, lithium and iron and transition metal (manganese, cobalt,

nickel, at least one of a) and formed of a compound including, from a center part of the positive electrode active
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material is iron having a high concentration of the surface layer part of the positive electrode active material
1086, or, lithium and iron and transition metal (manganese, cobalt, nickel, at least one of a) and formed of a
compound including, 1 part of the positive electrode active material from the first portion 2 of the high density of
iron, 1 part of 2 the second part of the first closer to the center than the positive electrode active material 106 is
included. In this specification, and the positive electrode active material layer 201, and the positive electrode
202 it is referred to as a positive electrode current collector 200 is formed.

On the other hand, the negative electrode collector 205 is in contact with the negative electrode active material
layer 206 is formed. In this specification, and the negative electrode active material layer 206, there is formed a
205 and is referred to as the negative electrode 207.

A positive electrode current collector 200 of the second electrode 221 are 1, 2 on the first anode collector 205
are connected to the electrodes 222, first and second electrodes 222 1 2 than the electrode 221, charging or
discharging is performed.

Furthermore, the separator 210 and the positive electrode active material layer 201 between the negative
electrode active material layer 206 and separator 210 and between each at a predetermined interval and
shows, not limited to this, and the positive electrode active material layer 201 and separator 210 and a negative
electrode active material layer 206 and are respectively in contact with the separator 210 is not objectionable.
Furthermore, the negative electrode 207 between the positive electrode 202 and separator 210 in a state where
the cylindrical automorphic is not objectionable.

Furthermore, the active substance and, carrier and in which the desorption of the substance is pointing, using
such gulucose not including a carbon layer. After the positive electrode 202 by a coating method explained in
the manufacturing, the active material and the carbon layer is formed, or conductive aid. binder, solvent such as
a mixture of other materials as the positive electrode active material layer 201 formed on the collector 200.
Therefore, the positive electrode active material layer 201 and an active material.

As a positive electrode current collector 200, aluminum, stainless steel or the like of a high conductive material
can be used. The collector 200, foil-like, plate-like, netty or glass or the like formed on the insulating substrate
and a thin film-like shape or the like can be used suitably.

As the positive electrode active material, and lithium manganese, cobalt, nickel, and one or more second
compd. contg. 1 and is formed by a region 102, 1 covering the surface of the second region 102, and lithium
and iron and formed of a compound including a region 104 2 and having a positive electrode active material 100
is used. For example, olivine structure, general formula Li - Fe y M iy PO . (x1is less than 0 1) (M the, Mn,
Co, and Ni in one or more) (<y1 is more than 0 1) represented by 1 and is formed by a first region 102, the first
covers 1 of region 102, and olivine structure, general formula Li o Fe 2 Me 12 PO . (x2 is less than 0 1) (Me is,
Mn, Co, and Ni in one or more) (y2 is larger than 0 or 1) material represented by 2 and is formed having a first
region 104 of the positive electrode active material 100 is used.

Alternatively, the active material, lithium and iron and transition metal (manganese, cobalt, nickel, at least one of
a) and formed of a compound including, from a center part of the positive electrode active material is iron having
a high concentration of the surface layer part of the positive electrode active material 1086, or, lithium and iron
and transition metal (manganese, cobalt, nickel, at least one of a) and formed of a compound including, 1 part
of the positive electrode active material from the first portion 2 of the high density of iron, 1 part of 2 the second
part of the first closer to the center than the positive electrode active material 106 is used. For example, olivine

structure, general formula Li . Fe , M y PO . (x is less than 0 1) (M the, Mn, Co, and Ni in one or more) (y is
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greater than 1 0 <) material represented by forming the positive electrode active material 106 is used.

3 of the embodiment 4 shown in the firing process after the first, the positive electrode active material obtained
again by the crusher (5 of the first step), to obtain a fine powder. The fine powder is used as the positive
electrode active material, a binder or conductive aid., prepared by adding a solvent paste.then.

The conductive agent, and the material itself is conductive, battery and other materials in the device if the
chemical is not changed. For example, graphite, carbon fiber, carbon black, acetylene black, carbon-based
material such as (registered trademark) VGCF, copper, nickel, aluminum or silver or a metal material such as a
powder or fiber or a mixture of them corresponding thereto. The conductive and aid., between the active
material and the conductive material for assisting, separated filled between the active material, continuity of
active material.

As the binder, starch, polyvinyl alcohol, cellulose Calboxymethyl, hydroxypropyl cellulose, regenerated
cellulose, diacetyl cellulose, polyvinyl chloride, polyvinyl pyrrolidone, poly tetrafluoroethylene, vinylidene
fluoride, polyethylene, polypropylene, EPDM (Ethylene Propylene Diene Monomer), sulfonated EPDM, styrene
butadiene rubber, butadiene rubber, fluorine rubber, such as polyethylene oxide or polysaccharide,
thermoplastic resin such as rubber or an elastic polymer.

The active material, conductive agent, and the binder, respectively 80-96 pts.wt. %, 2-10 pts.wt. %, 2-10% by
weight, to be mixed with 100% in weight. Furthermore, active material, conductive agent, a binder and a mixture
of organic solvent and mixed with about the same volume, in the form of a slurry. In this case, as the active
material obtained by processing, conductive aid., binder, and organic solvent in the form of a slurry, and the
slurry is called. As the solvent, such as N-methyl -2 pyrrolidonecarboxylic or acid ester. When the film was
formed of active material and conductive aid. weak adhesion binder is increased at the time, the active material
at the time of the high resistance of the more conductive agent, active material, conductive agent, and a ratio of
the binder can be properly adjusted.

In this case, as a positive electrode current collector 200 using aluminum foil, the slurry is dropped after thinly
spread by a casting method, also by stretching the roll press, after a uniform thickness, vacuum drying (10 Pa or
less) or by heating and drying (150-280 °C), positive current collector 200 on the positive electrode active
material layer 201 is formed. The thickness of the layer 201, 20-100 pm of desired thickness between selected.
Cracks or peeling from being generated, and the thickness of the positive electrode active material layer 201 is
preferably adjusted appropriately. Furthermore, although it depends on the form of a battery, not only in a flat
plate shape, when rolled into a cylinder, or a crack in the positive electrode active material layer 201 is
preferably so as not to cause peeling.

As the anode current collector 205, copper, stainless steel, iron, nickel or the like of a high conductive material
can be used.

As the negative electrode active material layer 206, lithium, aluminum, graphite, silicon, germanium or the like is
used. On the anode current collector 205, a coating method, a sputtering method, a vapor deposition method or
the like, and the negative electrode active material layer 206 can be formed. Each can be used as a negative
electrode of a negative electrode active material layer 206 without using a single anode collector 205. And
compared and graphite, germanium, silicon, lithium, lithium storage capacity is large, the theory of aluminum.
Storage capacity is large even in a small area and which can be fully charged and discharged, to function as a
negative electrode, the size and cost is reduced. However, silicon or the like, by occluding increases up to about

4 times the volume is maximum, the material is brittle and, by repeating the charging and discharging of the
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charge and discharge of the capacitor (cycle) becomes remarkable reduction of problems such as deterioration
of the countermeasure is necessary.

The electrolytic solution, contains an alkali metal ion, an alkaline earth metal ion carrier, this carrier ionic electric
conduction participable. As the alkali metal ions, for example, lithium ion, sodium, or potassium ions. As the
alkaline earth metal ion, for example beryllium ions, magnesium, calcium, strontium ions, or barium ions.

The electrolyte 211, and a solvent, for example, or a lithium salt thereof and a sodium salt dissolved in a
solvent. As a lithium salt, for example, lithium chloride (LiCl), lithium fluoride (LiF), lithium perchlorate (LiCIO 4),
lithium hydrosilicofluoric (LiIBF ), LiAsF , LiPF , Li(C F_SO ) N.As the sodium salt, e.g., sodium chloride
(NaCl), sodium fluoride (NaF), sodium perchlorate (NaCIO 4), beat (NaBF 4).

As the solvent of the electrolyte 211, cyclic carbonates (for example, ethylene carbonate (below, EC and
hereunder), propylene carbonate (PC), butylene carbonate (BC), vinylene carbonate (VC) and the like), non-
cyclic carbonates (dimethyl carbonate (DMC), diethyl carbonate (DEC), ethyl methyl carbonate (EMC), propyl
carbonate (MPC), methyl isobutyl carbonate (MIBC), and dipropylcarbonate (DPC) or the like), aliphatic
carboxylic acid esters (methyl formate, methyl acetate, methyl propionate, ethyl propionate and the like), non-
cyclic ethers (y-butylolactone such y-lactone, 1, 2-dimethoxyethane (DME), 1, 2-diethoxyethane (DEE), etc. and
halogenoethoxy methoxyethane (EME)), cyclic ethers (tetrahydrofran, such as 2-methyl tetrahydrofuran),
polysulfone (such as sulfolane) annular, alkyl phosphoric acid ester (dimethyl sulfoxide, 1, 3-dioxolane, etc. or
phosphoric acid trimethylcyclo, triethyl phosphate, trioctyl phosphate and the like), and a fluoride or its, one or
two kinds or more of these.

As the separator 210, paper, non-woven fabrics, glass fiber, or, nylon (polyamide), (also called and E7}O>/)
vinylon (polyvinyl alcohol fiber), polyester, acrylic, polyolefin, polyurethane such as synthetic fiber or the like is
preferably used. However, the electrolyte 211 is not dissolved in the material should be chosen.

More specifically, as the material of the separator 210, for example, a fluorine-based polymer, polyethylene
oxide, polypropylene oxide polyether such as, polyethylene, polypropylene or polyolefin, polyacrylonitrile,
polyvinyl chloride, polymethyl methacrylate, polymethyl acrylate, polyvinyl alcohol, R XZ2UOZKU)L ,
polyvinyl acetate, polyvinyl pyrrolidone, polyethylene imine, polybutadiene, polystyrene, poly-isoprene,
polyurethane-based polymer and their derivatives, cellulose, paper, non-woven fabric is independently selected
from one, or a combination of two or more types can be used.

The lithium-ion secondary battery during charging, a positive terminal of the second electrode 221 1, 2 of the
first negative terminal is connected to the electrodes 222. The electrons from the positive electrode 202 via the
electrode 221 is 1, 2 of the electrode 222 through a first negative electrode 207. Furthermore, the positive
electrode of the lithium ions from the positive electrode active material layer 201 in the eluted from the positive
electrode, negative electrode 207 through a separator 210 reaches, in the negative electrode active material
layer 206 is taken as the negative electrode active material. At the same time the positive electrode active
material layer 201, electrons are emitted from the positive electrode, negative electrode active material included
in the transition metal (iron, manganese, cobalt, nickel and one or more) of oxidation reaction is generated.

At the time of discharge, the negative electrode 207, the negative electrode active material layer 206 is emitted
as lithium ions, electrons are fed to a first electrode 222 2. Lithium ion through the separator 210, reaches the
positive electrode active material layer 201, the positive electrode active material layer 201 in the positive
electrode active material. At the same time, the electrons from the anode 207 also reaches the positive

electrode 202, the positive electrode active material included in the transition metal (iron, manganese, cobalt,
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nickel, at least one of a) a transition metal of the reduction reaction is generated.

The energy density is obtained by this embodiment, the positive electrode active material 100 with respect to
the particle diameter of r, the film thickness of the second region 104 d 2 ratio c¢(c=d/r) becomes higher. As the
value of the ratio c, preferably less than 0.005 0.25, more preferably less than 0.01 0.1 or less can be used.
Specifically, as the film thickness of 1 nm region of from 2 to about 8 nm is preferable. Furthermore, changing
the ratio ¢ and having a desired energy density can be produced.

As more of the lithium ion secondary battery, manganese, cobalt, nickel containing at least one of a first positive
active material compd. 1 region 102, or as the positive electrode active material 106. The positive electrode
active material, cobalt, nickel for containing at least one of a high discharge potential is realized. For example, in
the positive electrode active material having olivine structure, depending on the kind of the metal which is a little
different, theoretical capacity per unit weight of the active material, irrespective of the kind of the metal which
shows substantially the same theoretical capacity. Therefore, the energy density is high as the discharge
potential is expected.

However, lithium and manganese, cobalt, nickel and having one or more of olivine structure containing a
phosphoric compound is formed, even when using a positive electrode material, the capacity can be expected.
Therefore, the surface active material at the time of insertion of the desorption energy barrier and there is one of
the causes.

On the other hand, obtained in this embodiment, lithium and manganese, cobalt, nickel compound containing at
least one of a first region 102 and 1, 1 covering the surface of the second region 102, and lithium and iron and
formed of a compound including a region 104 2 and having a positive electrode active material 100, or lithium
and iron and transition metal (manganese, cobalt, nickel, at least one of a) and formed of a compound including,
from a center part of the positive electrode active material is iron having a high concentration of the surface
layer part of the positive electrode active material 106, or, lithium and iron and transition metal (manganese,
cobalt, nickel, at least one of a) and formed of a compound including, 1 part of the positive electrode active
material from the first portion 2 of the high density of iron, 1 part of 2 the second part of the first closer to the
center than the positive electrode active material 106 is used, the surface of the active material in the desorption
energy barrier in the lithium insertion can be lowered. As a result, the positive electrode active material 100, or
the positive electrode active material 106, available capacity can be brought close to a theoretical capacity, and
manganese, cobalt, nickel and having one or more high discharge potential can be utilized.

(Embodiment 6)

In the embodiment 5 of the film-like layer 201 can be formed with the positive electrode active material. A film-
like layer 201 when forming the positive electrode active material as described in the following embodiment.

As shown in fig. 4, in the present embodiment, as the positive electrode active material layer 201, and lithium
manganese, cobalt, nickel, and one or more compd. contg. film formed in a first region (1 or less, the area of the
region 112 and 1 second. ) And, lithium and iron and compd. contg. 2 film formed in a second region
(hereinafter, referred to as the second region 2 and a region 114. ) And. 2 1 of the first region 112 is covered
with the first region 114.

In other words, lithium and manganese, cobalt, nickel, and one or more compd. contg. 1 formed in the upper
surface of the membrane and a second or upper side of the region 112, and lithium compound containing iron
and is formed by a first membrane 2 is covered with a region 114. The positive electrode active material layer

201 2 including a first layer of iron in a region 114 is formed, at the surface of the active material to reduce
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energy barrier in insertion and desorption of lithium. As a result, the positive electrode active material layer 201,
an available capacity can be brought close to the theoretical capacity, and manganese, cobalt, nickel and
having one or more high discharge potential can be utilized.

Furthermore, the positive electrode active material by forming a film-like layer, a proportion of the positive
electrode active material can be enhanced. The positive electrode active material layer 201 is film-shaped first
and second region 112 1 2 only by a film-like region 114 is formed, the positive electrode active material layer
201 to the positive electrode active material at the rate of 100% in the ideal. Therefore, a high energy density
per unit volume.

The first region 112 1 and lithium manganese, cobalt, nickel and phosphoric acid compound including one or
more can be used. Representative examples of phosphoric acid compound and phosphoric acid compound
having olivine structure, forming a second region 112 1 and lithium manganese, cobalt, nickel, and one or more
of the olivine structure including a region having a phosphoric acid compound. Furthermore, the first region 112
1 of a single crystal, polycrystalline, may even fine crystals, which may contain a amolphous.

1 having a first region 112 of olivine structure including the case of phosphoric acid compound, lithium,
transition metal, and phosphoric acid (PO 4). As the transition metal, iron, manganese, cobalt, one or more of
nickel, and manganese, cobalt, nickel containing one or more. The oxidation-reduction potential of manganese,
cobalt, nickel containing at least one of a high potential is realized. Furthermore, in the positive electrode active
material of manganese, cobalt, nickel, and one or more of the higher ratio of manganese, cobalt, nickel oxide of
at least one of a discharge capacity is increased by reducing the ratio of high energy density can be realized.

1 and forming a first region 112 of lithium manganese, cobalt, nickel and including one or more of the
phosphoric acid compound, the general formula Li - Fe ” M iy PO . (x1is less than 0 1) (M the, Mn, Co, and
Ni in one or more) (<y1 is more than 0 1) represented. The olivine structure represented by the general formula.
Y1 <value of more than 0 1, preferably 0.1 or less, more preferably 0 and a, higher energy density can be
realized.

Furthermore, the first area 114 2 including iron and lithium and phosphoric acid compound may also be used.
Representative examples of phosphoric acid compound and phosphoric acid compound having olivine
structure, and a second region 114 is 2 and the olivine structure including iron having a phosphoric acid
compound may contain a region. Furthermore, the first area 114 2 of a single crystal, polycrystalline, may even
fine crystals, which may contain a amolphous.

2 having a first region 114 of olivine structure including the case of phosphoric acid compound, lithium,
transition metal, and phosphoric acid (PO 4). As the transition metal in one or more of iron, manganese, cobalt,
nickel, and iron including cited.

2 and forming a first region 114 and the iron phosphate compound containing lithium, general formula Li o Fe
v Me 12 PO . (x2 is less than 0 1) (Me is, Mn, Co, and Ni in one or more) (y2 is larger than 0 or 1) represented.
The olivine structure represented by the general formula.

The charging and discharging of the first region 114 2 contributes to the positive electrode active material which
if compd. and without reducing the capacity. 2 having a first region 114 including the olivine structure in the case
of using a phosphoric acid compound, in charging and discharging high capacity can be realized.

On the other hand, the first area 114 2, for containing iron, discharge potential becomes low, energy density is
lowered. Therefore, the film thickness r . layer 201 with respect to, the first area 114 2 thickness d . ratio ¢ . (cf

=d f/r f) is low, the more preferable. Ratio ¢ . value, preferably less than 0.005 0.25, more preferably less than
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0.01 0.1 or less can be used. Specifically, as the film thickness of 1 nm region of from 2 to about 8 nm is
preferable. Furthermore, ratio ¢ . and changing the positive electrode active material having the desired energy
density can be produced. Furthermore, the general formula Li o Fe 2 Me 12 PO A (x2 is less than 0 1) (Me is,
Mn, Co, and Ni in one or more) in, y2 is larger than the value of 1 or 0, preferably more than 0.15 0.5 or less,
and more preferably less than 0.2 0.3 ~~~, higher energy density can be realized.

In the first compound and the first region 114 2 1 of the region 112, lithium is inserted with a charge and
discharge therefrom. Therefore, the general formula Li - Fe y M iy PO . (x1 is less than 0 1) (M the, Mn, Co,
and Ni in one or more) (<y1 is more than 0 1), general formula Li o Fe 2 Me 12 PO . (x2 is less than 0 1) (Me
is, Mn, Co, and Ni in one or more) in (less than 0 1 larger than the y2), x1, x2, the value of a range of more than
0 1 and an arbitrary value. Furthermore, in each region even when the concentration of the lithium.

1, in a first region 112, the concentration of the transition metal compound is not constant. Furthermore, in the
first region 114 2, the concentration of the transition metal compound is not constant.

1 2 of the first and second region 114 of the region 112 in place of the lithium compounds, alkali metal (for
example, sodium (Na) or potassium (K), etc.) or alkaline earth metals (for example, calcium (Ca), strontium (Sr),
barium (Ba) or the like), beryllium (Be), magnesium (mg) is also used. Or, the first 1 and second 2 of the region
112 of the compound in the region 114, lithium and alkali metal or alkaline earth metal and compounds
containing one or more can be used.

In the embodiment shown the positive electrode active material layer 201, and lithium manganese, cobalt,
nickel, and one or more compd. contg. 1 formed in the upper surface of the membrane and a second or upper
side of the region 112, and lithium compound containing iron and is formed by a first membrane 2 is covered
with a region 114. The positive electrode active material layer 201 2 including a first layer of iron in a region 114
is formed, at the surface of the active material to reduce energy barrier in insertion and desorption of lithium. As
a result, the positive electrode active material layer 201, an available capacity can be brought close to the
theoretical capacity, and manganese, cobalt, nickel and having one or more high discharge potential can be
utilized.

(Embodiment 7)

In this embodiment, in one aspect of the present invention is that the positive electrode of the electric storage
device having a structure different from the example in fig. 4 and figs. 5, 6, 7 by using the described.

Figs. 5, 6, 7 is a sectional schematic diagram corresponding to the positive electrode of one form of the present
invention having the storage device.

As shown in fig. 5, in the present embodiment, as the positive electrode active material layer 201, and lithium
manganese, cobalt, nickel, and one or more compd. contg. film formed in a second region 112 and 1, and
lithium compound containing iron and formed by a film-like and having a first region 114 2, 2 of the first region
112 1 is covered with the first region 114. 1 and the upper surface of the first or upper side of the region 112, 2
is covered with the first region 114, and a second region 112 and 1 between a positive electrode current
collector 200, 2 there is a first region 114.

Furthermore, figs. 6, 7 in the first region 112 respectively figs. 4, 5 having a plurality of case 1.

The other constitution is similar to the embodiment 6.

(Embodiment 8)

In this embodiment, in one aspect of the present invention having the structure of a storage unit that is used as

a positive electrode fig. 8 is explained.
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In fig. 8 is a cross-sectional schematic diagram corresponding to the positive electrode of one form of the
present invention having the storage device.

As shown in fig. 8, the embodiment of this invention, lithium (Li) and iron (Fe) and transition metal (manganese
(Mn), cobalt (Co), nickel (Ni) of one or more) and formed of a compound including, a positive electrode current
collector of the positive electrode active material than that of the iron surface layer on the side close to the high
concentration of active material layer (or less, the positive electrode active material layer and the positive
electrode active material layer 203. ). Or, lithium and iron and transition metal (manganese, cobalt, nickel, at
least one of a) and formed of a compound including, 1 part of the positive electrode active material from the first
portion 2 of the high density of iron, and a second portion of the first part 1 2 more similar to the surface layer
203.

The positive electrode active material layer 203 in the compound containing layer of the formation, at the
surface of the active material to lower energy barrier in insertion and desorption of lithium. As a result, the
positive electrode active material layer 203, an available capacity can be brought close to the theoretical
capacity, and manganese, cobalt, nickel and having one or more high discharge potential can be utilized.
Furthermore, the positive electrode active material by forming a film-like layer, a proportion of the positive
electrode active material can be enhanced. The positive electrode active material layer 203 is film-like positive
active material since it is formed, the positive electrode active material layer 203 in the positive electrode active
material at the rate of 100% in the ideal. Therefore, a high energy density per unit volume.

Lithium and iron and manganese, cobalt, nickel, and one or more of the compounds containing phosphoric acid
compound may also be used. Representative examples of phosphoric acid compound and phosphoric acid
compound having olivine structure, and lithium manganese and iron, cobalt, nickel, and one or more compd.
contg. area having the olivine structure.

The positive electrode active material layer 203 olivine structure including a region having a case of phosphoric
acid compound, lithium, transition metal, and phosphoric acid (PO 4). As the transition metal, iron, manganese,
cobalt, one or more of nickel, iron and manganese, cobalt, nickel and including one or more. The oxidation-
reduction potential of manganese, cobalt, nickel containing at least one of a high potential is realized.
Furthermore, in the positive electrode active material of manganese, cobalt, nickel, and one or more of the
higher ratio of manganese, cobalt, nickel oxide of at least one of a discharge capacity is increased by reducing
the ratio of high energy density can be realized.

The positive electrode active material layer 203 is formed of iron and manganese and lithium, cobalt, and nickel
containing one or more of the phosphoric acid compound, the general formula Li » Fe , M 'y PO A (x is less
than 0 1) (M the, Mn, Co, and Ni in one or more) represented. The olivine structure represented by the general
formula. Furthermore, the value of y, 0 <surface larger than 1, preferably less than 0.15 0.5 or less, and more
preferably less than 0.2 0.3 ~~~, higher energy density can be realized.

The positive electrode active material layer 203 is formed the compound, desorption of lithium with charging and
discharging. Therefore, the general formula Li . Fe , M y PO . (x is less than 0 1) (M the, Mn, Co, and Ni in
one or more) (y is greater than 1 0 <), wherein, x, the value of a range of more than 0 1 and an arbitrary value.
Furthermore, even when the concentration of the lithium.

The positive electrode active material layer 203 instead of in the lithium compounds, alkali metal (for example,
sodium (Na) or potassium (K), etc.) or alkaline earth metals (for example, calcium (Ca), strontium (Sr), barium

(Ba) or the like), beryllium (Be), magnesium (mg) is also used. Or, in the compound layer 203, and can use one
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or more lithium-containing compound, and an alkali metal or an alkaline earth metal.

In the embodiment shown the positive electrode active material layer 203, surface of the positive electrode
active material containing iron compound is formed, at the surface of the active material to lower energy barrier
in insertion and desorption of lithium. As a result, the available capacity of the positive electrode active material
layer 203 can be brought close to a theoretical capacity, and manganese, cobalt, nickel and having one or more
high discharge potential can be utilized.

(Embodiment 9)

In this embodiment, in one aspect of the present invention a method of manufacturing an electric storage device
having as a positive electrode, is explained.

First of all, a positive electrode current collector 200 (fig. 9 (A)) is prepared.

The material of the collector 200, is not particularly limited, platinum, aluminum, copper, titanium and the like of
a high conductive material can be used. In this embodiment, titanium is used.

Next, on the collector 200, and lithium manganese, cobalt, nickel, and one or more second compd. contg.
region 112 formed in the 1 (fig. 9 (B)) is formed.

Lithium and manganese, cobalt, nickel, and one or more second compd. contg. 1 formed as a method of
manufacturing a region 112, PVD method (for example, a sputtering method), a vacuum vapor deposition
method, or CVD method (for example, a plasma CVD method, CVD method or heat, LPCVD method) such as a
dry method can be used. By using a dry method and lithium manganese, cobalt, nickel, and one or more
compd. contg. 1 is formed by forming a first region 112, a uniform and thin, and lithium manganese, cobalt,
nickel, and one or more second compd. contg. 1 is formed by a region 112 can be obtained. Therefore, a
charge-discharge characteristic of the positive electrode can be stabilized.

In this embodiment, by sputtering, for example phosphoric acid compound 1 first region 112. For example, the
general formula LiFe y M iy PO . (M the, Mn, Co, and Ni in one or more) (<y1 is more than 0 1) formed of
material represented by using a target, a film thickness of 10 nm -3 pm phosphoric acid compound film is
formed.

Furthermore, after the first region 112 1 forming a heat treatment can be performed. For example, by performing
heat treatment on the first region 112 and 1. Or can be increased.

As the temperature of the heat treatment, it is preferable to perform less than 450 °C 700 °C. Furthermore, as
the time of heat treatment, 30 minutes or more 40 hours or less, more preferably 10 times less than 2 hours.
Also, the atmosphere heat treatment, the rare gas atmosphere, a nitrogen atmosphere or the like is preferably
used. For example, the heating treatment, in nitrogen atmosphere, 600 °C, 4 time can be performed.

Therefore, 1 form a second region 112.

Next, the second region 112 1 which is formed on a positive electrode current collector 200, and lithium
compound containing iron and 2 is formed by forming a first region 114 (fig. 9 (C)).

Lithium compd. contg. and iron and formed by the manufacturing method of the first region 114 as 2, PVD
method (for example, a sputtering method), a vacuum vapor deposition method, or CVD method (for example, a
plasma CVD method, CVD method or heat, LPCVD method) such as a dry method can be used. By using a dry
method and lithium compound containing iron and 2 which is formed by forming a region 114, a uniform and
thin, and lithium compound containing iron and is formed by a first region 114 2 can be obtained. Therefore, a
charge-discharge characteristic of the positive electrode can be stabilized.

In this embodiment, by sputtering, for example phosphoric acid compound 2 is formed by a first region 114. For
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example, the general formula LiFe 2 Me 12 PO . (Me the, Mn, Co, and Ni in one or more) (y2 is larger than 0 or
1) formed of material represented by using a target, a film thickness of 1 nm -3 ym phosphoric acid compound
film is formed.

The charging and discharging of the first region 114 2 contributes to the positive electrode active material which
if compd. and without reducing the capacity. 2 having a first region 114 including the olivine structure in the case
of using a phosphoric acid compound, in charging and discharging high capacity can be realized.

On the other hand, for the second region 114 2 containing iron, discharge potential becomes low, energy
density is lowered. Therefore, the film thickness r . layer 201 with respect to, the first area 114 2 thickness d .
ratio ¢ . (c . =d f/r f) is low, the more preferable. Ratio ¢ . value, preferably less than 0.005 0.25, more preferably
less than 0.01 0.1 or less can be used. Specifically, as the film thickness of 1 nm region of from 2 to about 8 nm
is preferable. Furthermore, ratio ¢ . and changing the positive electrode active material having the desired
energy density can be produced. Furthermore, the general formula Li o Fe 2 Me 12 PO . (x2 is less than 0 1)
(Me is, Mn, Co, and Ni in one or more) in, y2 is larger than the value of 1 or 0, preferably more than 0.15 0.5 or
less, and more preferably less than 0.2 0.3 ~~~, higher energy density can be realized.

In this specification, is referred to as the positive electrode active material layer 201 and a first and second
region 114 2 1 of the region 112. Furthermore, and the positive electrode active material layer 201, and the
positive electrode 202 it is referred to as a positive electrode current collector 200 is formed.

Furthermore, after the first region 114 is formed 2 can be subjected to heat treatment. For example, by
performing heat treatment on the first 1 and second 2 of region 112 and a region 114 comprising a positive
electrode active material layer 201 can be crystallized. Or crystal can be enhanced.

As the temperature of the heat treatment, it is preferable to perform less than 450 °C 700 °C. Furthermore, as
the time of heat treatment, 30 minutes or more 40 hours or less, more preferably 10 times less than 2 hours.
Also, the atmosphere heat treatment, the rare gas atmosphere, a nitrogen atmosphere or the like is preferably
used. For example, the heating treatment, in nitrogen atmosphere, 600 °C, 4 time can be performed.

2 after the formation of the first region 114 by adjusting the conditions of heat treatment, the first 1 and second 2
region 114 of the region 112 included in the diffusion region of the other element, a first and second region 112
1 2 and become indistinct boundary of a region 114, the structure shown in the embodiment 6 (the positive
electrode active material layer 203) can be formed.

The positive electrode active material 201 such as carbon film is formed on the surface of the well. PVD method
(for example, a sputtering method), a vacuum vapor deposition method, or CVD method (for example, a plasma
CVD method, CVD method or heat, LPCVD method) such as a dry method can be used. A wet method or a
coating method or the like can be used. Furthermore, a heat treatment is performed after the coating (not
shown) can be used.

Furthermore, the active substance and, and releasing the carrier of a distinct material related to, but not
including a coating of carbon.

In this way, the positive electrode active material layer 201 includes a positive electrode 202.

According to this embodiment, in the surface of the active material to reduce energy barrier in insertion and
desorption of lithium. As a result, an available capacity can be brought close to the theoretical capacity, and
manganese, cobalt, nickel and having one or more of which can utilize high discharge potential positive
electrode 202 can be formed.

(Embodiment 10)
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In this embodiment, the storage device of the embodiment 5 described in the application of the form described.
Embodiment 5 described in the storage device, such as a digital camera or a video camera, 2 X7 4 K7
L — 4, a portable telephone (cellular phone, a portable telephone device and also called), portable game
machine, a portable information terminal, such as a sound reproducing device which can be used in electronic
equipment. Furthermore, an electric vehicle, hybrid car, for railroad electric vehicle, the work vehicle, cart, a
wheelchair, the electrically driven vehicle such as a bicycle can be used.

The fig. 10 (A), shows one example of a mobile phone. The portable telephone 410, a display part 412 is
incorporated in the housing 411. The housing 411, further operating button 413, operation button 417, external
connection port 414, speaker 415, and a microphone 416,. Furthermore, the accumulator 418 are disposed
within a housing 411, external connection port 414 which charging is performed. Embodiment 5 described in the
cellular phone 410 of the storage device can be used as a storage device 418.

The fig. 10 (B), shows one example of a terminal for the electronic book. The electronic book terminal 430, a
first and a second of the casing 431 1 2 2 of the housing 433 is composed of two casing, casing 2 is integrally
formed by shaft portion 432. The first and second casing 431 1 2 of the housing 433, shaft section 432 closing
operation can be performed as an axis. 1 1 in the casing 431 of the first display portion 435 is assembled first,
second housing 433 2 2 on the first display portion 437 is incorporated. The other, second housing 433 at 2, an
operating button 439, power source 443, and speakers 441,. Furthermore, the second energy storage device
444 of 2 is built in the housing 433, which can be charged from a power source 443. In explaining the
embodiment of 5 for the electronic book terminal 430 of the storage device can be used as a storage device
444,

In fig. 11 is a perspective view of an electric wheelchair 501. The electric wheelchair 501, a user is seated, 503,
which is provided at the back of the seat part 503 rest 505, which is provided in a front lower part of the seat
part 503 rest 507, seat portion 503 provided on left and right sides of the armrest 509, which is provided in the
upper rear backrest 505 having a handle 511. On one side of the rest 509, wheelchair is provided to control the
operation of the controller 513. The frame through 515 of the lower seat part 503, a pair of front wheels 517 is
provided below the seat part 503, a pair of rear wheels 519 is provided in the lower part of the seat part 503.
The rear wheel 519, motor, brake, gear connected to the driving part having a 521. In the lower part of the seat
part 503, a battery, a power control section, the control means having a control part 523 is provided. The control
part 523, controller 513 and driving part 521 and is connected, by the operation of the controller 513 by a user,
the control part 523 is driven via a drive part 521, an electric wheelchair 501 of forward, backward, and to
control the speed of operation of the turning.

In the embodiment 5 explains a control part 523 of the battery storage device can be used. The control part 523
of the battery, charged by the power supply from the outside by a plug-in technology.

The fig. 12, shows one example of an electric automobile. In an electric automobile 650, the storage device 651
is mounted. The power of the storage device 651, the output is adjusted by the control circuit 653, driving device
657. The control circuit 653, controlled by a computer 655.

The driving device 657, DC motor or AC motor unit, and an electric motor or an internal combustion engine
and,. The computer 655, electric automobile 650 of driver's operation (acceleration, deceleration, stop and the
like) and information or information at the time of travel (uphill or downhill such information, such as the load
applied to the drive wheel) on the basis of the input information, and outputs a control signal to the control circuit

653. The control circuit 653, computer 655 by the control signal, the electric energy supplied from the storage
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device 651 is adjusted to control the output of the driving device 657. When the AC motor is mounted, and an
inverter for converting DC to AC is also incorporated.

In the embodiment 5 of the storage device 651 for explaining the battery storage device can be used. The
storage device 651, a plug-in technology is charged by the power supplied.

Furthermore, in the case of the electric vehicle electric propulsion vehicle for railroad, stringing or charged by
the power supplied from the conductive rails.

The embodiment of this invention, and the other embodiment can be combined appropriately.

(Embodiment 11)

In this embodiment, energy storage device according to one embodiment of the present invention, wireless
power supply system (below, referred to as RF and power supply system. ) Used in an example of the case, a
block diagram explaining figs. 13 and 14. Incidentally, in the figure in each block, and a feeding device is
classified into a receiving device components for each function, as indicated by block independent of each
other, it is difficult to determine the actual components for each function completely, one or a plurality of
functional components of the related.

First, an explanation on fig. 13 by using an RF power supply system.

The receiving device 800, the electric power supplied from the power supply device 900 is driven by an electric
or electronic equipment in the vehicle propulsion, the other driven with power can be applied to an
appropriately. As is typical of an electronic device, such as a digital camera or a video camera, 2 X)L 7 #
7 L— LA, a portable telephone (cellular phone, a portable telephone device and also called), portable game
machine, a portable information terminal, a sound-reproducing device, display device, such as a computer.
Furthermore, as a representative example of the electrically driven vehicle, an electric vehicle, hybrid car, for
railroad electric vehicle, the work vehicle, cart, a chair. Furthermore, the feeding device 900, the receiving
device 800 has a function of supplying power.

In fig. 13, the receiving device 800, and the power receiving device section 801, and a power load section 810.
The receiving section 801, and receiving antenna for the circuit 802, and a signal processing circuit 803, and
having at least a storage device 804. Furthermore, the feeding device 900, and a feeding device antenna circuit
901, and a signal processing circuit 902.

The receiving antenna for the circuit 802, a feeding device antenna circuit 901 for receiving a signal transmitted
from, or to, the feeding device antenna circuit 901 serves to transmit a signal. The signal processing circuit 803,
a receiving antenna for the circuit 802 is a signal received, the charge storage device 804, and, storage device
804 the supply of power to the power source from the load section 810. The power load section 810, receives
power from the power storage device 804, a driving section for driving a power receiving device 800.
Representative examples of the power load section 810, a motor, a drive circuit, etc., can be used in other
suitable power load. Furthermore, the feeding device antenna circuit 901, which sends a signal to the receiving
antenna for the circuit 802, or, for receiving antenna circuit 802 receives the signal from the role. The signal
processing circuit 902, to control the operation of the feeding device antenna circuit 901. That is, a signal
transmitted from the antenna circuit for feeding device 901 of the intensity, frequency and the like can be
controlled.

The storage device according to one embodiment of the present invention, in which RF power supply system
having a power receiving device 800 is utilized as storage device 804.

According to one embodiment of the present invention to RF power supply system utilizing an energy storage
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device, as compared with a conventional accumulator storage amount can be increased. Therefore, the interval
between the wireless power supply can be extended (repeatedly feeding and omitting).

Furthermore, according to one embodiment of the present invention to RF power supply system utilizing an
energy storage device, which can drive a load section 810 and if the accumulation amount of the same, and the
size of the receiving device 800 can be lightened. Therefore, the total cost can be reduced.

Next, an explanation regarding fig. 14 using an RF power supply system of another embodiment.

In fig. 14, the receiving device 800, and the power receiving device section 801, and a power load section 810.
The receiving section 801, and receiving antenna for the circuit 802, and a signal processing circuit 803, and
capacitor 804, and a rectifier circuit 805, and the modulation circuit 806, and a power supply circuit 807, having
at least. Furthermore, the feeding device 900, and a feeding device antenna circuit 901, and a signal processing
circuit 902, and a rectifier circuit 903, and a modulation circuit 904, and a demodulating circuit 905, and an
oscillation circuit 906, having at least.

The receiving antenna for the circuit 802, a feeding device antenna circuit 901 for receiving a signal transmitted
from, or to, the feeding device antenna circuit 901 serves to transmit a signal. The signal transmitted by the
antenna circuit for feeding device 901 for receiving, rectifier circuit 805 is received by a receiving antenna for the
circuit 802 generates a DC voltage signal having a role. The signal processing circuit 803 receiving antenna for
the circuit 802 is a signal received, the charge storage device 804, capacitor 804 from the supply of power to
the power supply circuit 807 serves to control. The power supply circuit 807, electricity storage device 804 is the
voltage required to power a load section 810 has a role. The power receiving device 800 from the modulation
circuit 806 to the feeding device 900 is used when any response.

A power supply circuit 807, which controls power supplied to the load section 810. Therefore, the overvoltage
from being applied to the power load section 810 can be reduced, and deterioration or destruction of the
receiving device 800 can be reduced.

Furthermore, by having a modulation circuit 806, from receiving device 800 transmits a signal to a power supply
device 900. Therefore, by determining the amount of charge receiving device 800, when the quantity of charge
is performed, from the receiving device 800 sends a signal to a power supply device 900, the feeding device
900 from a supply to a receiving device 800 can be stopped. As a result, capacitor 804 can be avoided to 100%,
to reduce the breakage or deterioration due to overcharge, to increase the number of times of charging the
storage device 804.

Furthermore, the feeding device antenna circuit 901, which sends a signal to the receiving antenna for the
circuit 802, or, which receives signals from the receiving antenna for the circuit 802 having a role. Receiving
antenna for the circuit 802 which sends a signal to the case, the signal processing circuit 902, to generate a
signal to be transmitted to the receiving device 800. The oscillation circuit 906 generates a signal of constant
frequency. The modulation circuit 904, and the signal generated by the signal processing circuit 902 which is
generated by the oscillation circuit 906 in accordance with a signal of constant frequency, voltage is applied to
the antenna circuit for feeding device 901 has a role. Thereby, a signal is outputted from the feeding device
antenna circuit 901. On the other hand, upon receiving a signal from the receiving antenna for the circuit 802
when, the received signal is rectified in a rectifier circuit 903 has a role. The demodulation circuit 905, sends a
signal to a signal receiving device 800 is rectified by a rectifier circuit 903 from the feeding device 900. Signal
processing circuit 902 which is extracted by the demodulation circuit 905 has a role.

Furthermore, when the RF power supply is performed, there is any circuit between each circuit. For example,
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the DC voltage after rectification circuit 805 generates an electromagnetic wave is received by the receiving
device 800, such as a regulator or DC-DC converter circuit is provided, the constant voltage. Thereby, the
overvoltage from being applied to the inside of the receiving device 800 can be suppressed.

The storage device according to one embodiment of the present invention, in which RF power supply system
having a power receiving device 800 is utilized as storage device 804.

According to one embodiment of the present invention to RF power supply system utilizing an energy storage
device, as compared with the conventional storage device since the accumulation amount can be increased, it
is possible to prolong the interval of wireless power supply (repeatedly feeding and omitting).

Furthermore, according to one embodiment of the present invention to RF power supply system utilizing an
energy storage device, which can drive a load section 810 and if the accumulation amount of the same, and the
size of the receiving device 800 can be lightened. Therefore, the total cost can be reduced.

Furthermore, according to one embodiment of the present invention to RF power supply system utilizing an
energy storage device, and the power receiving device antenna circuit 802 when the storage device 804 is
overlapped, the charging and discharging of the storage device 804 is changed according to the shape, the
impedance of the receiving antenna for the circuit 802 is preferably set so as not to be changed. By the change
in the impedance of the antenna and, sufficient power supply is not performed since there is a possibility. For
example, a metal or a ceramic capacitor 804 to load the battery pack. Furthermore, in this case, the battery
pack for receiving antenna circuit 802 and several tens of ym or more desirable.

Furthermore, in this embodiment, the frequency of the signal for charging is not particularly limited, the
frequency at which the power is transmitted even in the band. The charging signal, for example, can be of the
band (wavelength) 135kHz by LF, HF band can be of 13.56MHz, well in the UHF band of 900MHz-1GHz,
microwaveband of 2.45GHz.

Furthermore, the electromagnetic coupling system of the transmission system, the electromagnetic induction
system, resonance system, such as various types of microwave system, are properly selected. However, such
as rain or mud, containing moisture in order to suppress the loss of energy due to the foreign matter, and in one
embodiment of the present invention, a low frequency band, specifically, a short 3MHz-30MHz, 300kHz-3MHz
wave which, being a wavelength 30kHz-300kHz, and ultra-long at the frequency of the electromagnetic
induction system utilizing 3kHz-30kHz or resonance system is desirable.

The embodiment of this invention, and the embodiment can be combined.

REFERENCE SIGNS LIST

100 positive active material

102 of the first region 1

104 of the first area 2

106 positive active material

112 of the first region 1

114 of the first area 2

200 collector

201 of the positive electrode active material layer

202 positive electrode

203 of the positive electrode active material layer

205 negative collector
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206 of a negative electrode active material layer
207 negative electrode

210 separator

211 electrolyte

220 casing

221 of the first electrode 1
222 of the second electrode 2
410 portable telephone

411 casing

412 display part

413 operating button

414 external connection port
415 speaker

416 microphone

417 operation button

418 storage device

430 for the electronic book terminal
431 casing

432 shaft

433 casing

435 display part

437 display part

439 operation button

441 speaker

443 power

444 storage device

501 electric wheelchair

503 seat

505 back

507 footrest

509 rest

511 handle

513 controller

515 frame

517 a pair of front wheels
519 and a pair of rear wheels
521 driving part

523 control section

650 electric vehicle

651 storage device

653 control circuit
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655 computer
657 driving device
800 receiving device

801 receiving device part

802 receiving antenna for the circuit

803 signal processing circuit
804 storage device

805 rectifier circuit

806 modulation circuit

807 power circuit

810 power load part

900 feeding device

901 antenna circuit for feeding device

902 signal processing circuit
903 rectifier circuit

904 modulation circuit

905 demodulation circuit

906 oscillation circuit
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