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(54) Title: NONAQUEOUS SECONDARY BATTERY
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(57) Abstract: This invention provides a nonaqueous secondary battery that exhibits good quick-charge characteristics,
charging/discharging cycle characteristics, and storage characteristics. Said nonaqueous secondary battery contains either a layered
electrode body in which a positive electrode and a negative electrode are layered together with a separator interposed therebetween
or a rolled-up electrode body containing a plurality of positive-electrode current-collecting tabs and a plurality of negative-electrode
current-collecting tabs. The aforementioned positive electrode has a positive-electrode-mixture layer that contains a lithium-contain -
ing complex oxide that contains nickel, cobalt, and manganese. The density of said positive-electrode-mixture layer is at most 3.25
g/cm®. The abovementioned negative electrode has a negative-electrode-mixture layer that contains graphite. The density of said neg-
ative-electrode-mixture layer is at most 1.55 g/cm®. The battery contains a liquid electrolyte that contains a nonaqueous solvent com -
prising ethylene carbonate and ethyl methyl carbonate. Letting the total volume of said liquid electrolyte be 10, the volume of ethyl -
ene carbonate is between 2.5 and 3.5, inclusive; the volume of ethyl methyl carbonate is between 6.5 and 7.5, inclusive; and the sum
of the volume of ethylene carbonate and the volume of ethyl methyl carbonate is at least 9.5.
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g v (mol%6) | (mol%6) | (mol%) (g cm™) (g7 cm®)
ST | L. oNip, sCop, 2Mng, 50, ¢ 50 20 30 3.2 1.5
22| Ly oNig 5Cop sMng 30s o} 50 20 30 3.2 1.5
FMEBI3| iy, oNig. sCop, 2Mng, 202 0 60 20 20 3.2 1.5
EiRIRI4 | Liy, oNij5C0q,3Mn; 50| O [100.73[100.-3(100.73 3.2 1.5
KFEFIS | Ly oNig, sCop. 2Mng. 502 0 50 20 30 2.8 1.5
RIEFIS| Liy, oNip sCog. sMng 302 0 50 20 30 3.2 1.4
LB | Lip, oNip sCop 2Mng 30, o] 50 20 30 3.2 1.5
HeEEIZ] Liy oNip 5Cog. 2Mng, 305 0 50 20 30 3.2 1.5
B3| Liq. oNio. sCop 2Mng 30, 0 50 20 30 3.2 1.5
Heagmla| Liy oNig. sCoo, 2Mng. 505 ¢ 50 20 30 3.2 1.5
EeEEHS | Liq, oNig, sCoq, 2Mng 30, o] 50 20 30 3.2 1.5
HEHRI6 | Liy oNig. sCo0, 2Mng, 30, 0 50 20 30 8.5 1.5
17 { Ly oNig, sCop, 2Mng 505 0 50 20 30 3.2 1.7
teEspie LiCoQ, — — — — 3.2 1.5
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Ehtifl4 82 90 70 80 11
EHEHS 82 88 70 80 8
EEH6 83 89 70 81 8
HeE 51 85 91 62 80 15
Legg 2 86 91 73 75 20
HEHI3 85 91 75 70 12
tbgedpl4 85 90 50 70 12
LB IS 72 74 40 55 12
tLEfle 72 76 60 75 12
id 30 ) 75 81 65 75 12
LI 60 62 45 55 8

R1~KRIICARTARY., BBEOEE. EMEDEOREE. EHBEFIED
JUEBBEHBORE. HICEMBRICHRIIEKBEOHEROWVWTNE I E
EREREG1 ~6 DIFKREMIE, BERBRMUETMIFO B EHERER,
0C. 23TCTHBIVA4E5COVTIORETFICEVWTERL., BhRER
BERMEBELTSEY., F BREY A VIV RHTEROBEMHEERIF <
. RRBYAVIEELRIFCTH o, T EREHI 1 ~6 DIFKREM
. BRIFEREOBENAIMIALOATSY., FEFEEBh TW e, BRI, 1
, 3=TONRVRAIN NV EEBT 5EBREAVWLENREH2 ~6 DIFKIR
B, 1, 3-TORVRILNVEEBLRVWERRERWZERHF 1O
BtLYd., TEEENREFTH >,
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BEOENSWERREMEA LA, 20E®BIE, SETREOREN
ENKRECFEEENS > TWe, ZL T, EBRHIT OBMRIEOCTORE
RERMEL>THY., KRPIZOEBRIEITEREY 1 VILEEEL > TWE
o o, FKAEFROECOHEN DR EMCOENSWERKREERLL
LB OEMIE. FTHET A VIVFELNE > T\, BIC, FFKAEHAOD
ECOENEGKEMCOENDPRVWERREZFERLLLERAI4DEMIE, O
CTOREZRBRUES LUTHREY 1 VILRENEL > TW, &7 KB
WAROECOEN DR, EMCTIRAKDECEZESUEMREZMFERLLL
BHSDEMN. BLUOEBEWEICL i CoO,5MALELLENSDEMI
 ETORETTCORERBEFUENE > THY., T, BREV AV ILEH
BH>TWe, BIL, EREFEOBENAIWEBEER LLLESEI6 D
B, BLUVEBEEBOBENAZTVWEIEEMEA LB 7 0E I,
ETORETCORRRTERMES &£ BH A JIVRMEDNS > TV,
[0156] AR, TOWE%@H LAWVEE T, BIEcUAOTEE L TEERED
ARETH D, AHERBICATINAEEREREBIE—HITH> T, XEBRRK. h
5DRFBEHREICIIRE S e, AFEFOHE IS, FiccORMEDOSKH LY
B, BRI TVWBHEKROHEEDRH 2B L THRRI N, BHROHEHEEH
ZOHENTOLTOERIF. BEROHHICEEN D,
EEX E DRI AT
[0167] AREADEKIREMIG, REZTERFME. FREESIVCERET 17
BN THY., 2H LEFHEEEN LT, EFERLEDETEROE
BARZIILDHE LT, ELDHAONTWVWB ) FULAF Y ZRERARE
DIKZREBMMBERAINTVWLIEEARICHFILLAVWSDIEHNTES,
= DERA
[0158] 1 SO BB
2 BEEBA
10 EWEESESYT
20 BAmEEs T
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[55KIA1]

[553K1R2]

Fm R DEIH
EtR, BBELPENL—F%EFT2EMK, WTCICIEKBEICY
FOLBERRE L TRIEMBRERATIKIRELTH > T,

AISCEMKIE, RIGSEMBEFIGKAEME %2, Rl —FZNES
HOORE LAEEEEGE., £/-id. RIS EEEAIGcame 4. RIS
AL =4 N L TRBRICEL L TRY., DNORIEZEREKD—HD
IMEIC B W TRIEBEBAD HRE LEROEBEESY 7 &, IELEIE
EO—HDOWMEICHS W TRIZEBAN HRE LEHOBIBEEY 7 &
R A2 - &L EBETHY .

AUSCIEMRIE, Tad—MME= (1)

Li, MO, (1)

(RUEC—R&MER (1) A, — 0. 1656=y=0. 15THY., »D
MiE DK EENT, CoBLUMn 280 3BULOTRE%
KL, MEERTZETERCTC. Ni, CoBLUMnDEE (mo

| %) %#, Th¥ha, bBLWc& LAEEEIL, 25=2a=90,
5=b=35, 5=c=35BLU*10=b+c=70TdHhH%, )] T
RINBVFOLEEECRILMEZSEIHEBEFIEZALTHY

AIEB EMBEFIEIL. BEN3. 259/ cm3UTTHY,

AIECEMIE. BNZ2HI28BEFEZRELTHY.,

AIECBREEIEIL. BEN1. 559/ cm3UTTHY,

AISCEMRIE, RIGCHKBEE LTI FLYA—RR—FBLTT
FILAFIVA—RR—FZBHELTEY., FKEELELZFREET
10&LEEE, ZFLYA—RR—FDEN2. 5~3. 5T, T
FIAFIVA—RR— I NDENGE6. 5~7. 5THY, MOIFLV
H—RR—PDEBEIFILAFIA—REX—FDELDEFH 9. b
UETHD &R ET BIKIIREM,

RIS ERSFIEDEHA LRIGABESFIEDOEAEDMA. 100w
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[553KIR3]

55 KIR4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

MU T CH HEERIE 1 ICERHDOIEKZRE M,

AUEE—AGMEARR (1) ICBWVWT, 48=a=52, 18=b=22
BIUV28=c=32THHHEKRET1 /X 2ICHRBIDIEKREM

RIEE—MHERRE (1) ICHIT2TREMIE, Ti,. Cr. Fe, C
u, Zn, Al, Ge, Sn, Mg, Ag, TIl, Nb, B, P, Z
r. Ca, SrEkiFBaszBIlEBLTVWSEKRETI ~300WTh
MM EREDIEK ZRE M,

RIECEf®RIE. 1, 3—ORVAI M VEEBLTWSERE]
~4 DWTNHCEREDIEK REM,

AIEEEfARE LT, 1, 3—7anNVRIL NV OEEENO. 3~
3. OCHE%DED%MEALAFEKRIES ICEBROIFKIREHM,

AIEEBERIE. EZLYA—KRRX—KREEBLTWVWBEKRIET ~6
DOWFhMIEBDOIFK ZRE M,

Bt/ —4 ik, BEN1 40 CUTOREEE kT 227AHE
B (I) &, 1T50CUTORETAMLAVWEE. LEMHREE
NM1TE0CLUEDER T S—%2FHRELTECEZAERE (1I) &%
BLTWBHEKRET~7 OWThAICEEDIEKZREM,
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