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LabESEE &AM &% ik id ESBEE S E AW HBEZN(1) :MWsAe
(OH) 2+a R, BN HH & A BN INTC 2R AL S 045 78 B B 7K FR FE AR T — ok L v FH TE AR P4 o
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& & RS W) R BN T XA R BRI S IRIE R 2  HE , B R AT
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WHENELESEEAEAY, Kb, 28 E SR E A S UL — )R e N
HEERAR ) IR AR — T BUPE 3 M R R B T A7 AE iR 2 /bR B A B 441 B
FHEH B 25 T A S R T 2 v 1 & D L R B

[0021] Witk , 453 1 BIAT 7E 55 0ot 5 10 48 IR EE TR 0 HL A R 4 0 F s 5 PR 1) S K L o
TR L FH TE AR PR 5, e ) e S R SR A B A B A VAL A B A R A
HAP R Z D UMY, AN SRR EE R I L Dh AR SR 5, 32 1 T MI U %r
PEo

[0022]  {HJE,3% H A HL B B0 S A e 2 9 22 D LRI e R RCRAE T,
THIEEEEVE , RIATAGR TR 25 & M AIGE 0 EE AR FF R I L D2 1 o 74 IR A FF G il &
78 B Es e R S ME A PIFIE AT VR B I S SR A R AT R R, R, 7 AR —
Hardsimon s S 2R E R A3 AT B e, 5 B0 i R PR R AR i 51
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[0024] LA SCHk
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[0029] & BH BT LA L1 DR A

[0030] A BH % T Fradk il il i, o — H W AE T S b — PR iR F e/ HoRE A2 35
SVEm BRI R EIE S R E AR E S B E A S Y.

[0031] 46, H 55— EIAET , $RAL—PhEE 08 A% A T v b (90 475 000 T D0 2 11 TE AR H BEL 1)
B AREZK Z R it AE RS PR 5 S DA B A P I ARTE R R 25 & e, e PR R
i SEP R TR B K R AR IR HL .

[0032]  4h, KN —HRAET , B ME—FA R WL I 4 B E A S5 & ERE Y
SR Tk 44 7515

[0033] Ry 1 fif Ul iR A F- B

[0034] AR HH NS5 E A N4 28 U H T () IE AR AR FH 0 175 000 T BE % R 1K U 1Y)
H AR PR SO U 4 B R S A T T BUEATA 5 3 T R DU -l SR TR B pHEE
il 43 B8 A% AR BT BRRL - R B B, AT B 6 05 45 il I 46 SR R A A AL R
Ao AN AR T 20N WAE 5 5 B AR 7 A8 2DV A 2940 & W 00 O 3 1047 pHis
il NI AR BRLFR I A S B M B A AN, B %2 A S ENRTHEE A,
AT A5 31 B8 5 ST FE Vb 1) 5 2% 5 R0 K Th 2R (1) IE ARG T4 420 I o AR R ) e 2 T 3 6 DL i 5 Bl
[

[0035] B, AKRMKE KA ESEEAAANIN &% Rt ESRE S
SANY B (1) MWA(OH) 200 (x+s+t =1.0<5<0.05.0<s+t<<0.15.0<<a<<0.5.MNy
AT AN CoMn g LRFLL RIS 4 08, A0 MWL A 3 05 4 IR e & L T TAJR IT
FAEUTTAR TR PR BRI INTT 2R ) 278, NH & A ZINTT R A S8 8 1 HE K
FAHL A T R H i P TR RS PR B A A, HURRAEAE T, B - B A A SR i & T
7 SN B RS B Sk S R S A S A A B S B A R T 4 R
() R LU 1 4 S A & W A 38— L 45 A4 4 42 A2 1 F IV VA p s 1) s A VRIEL 25 °C Sl FE
TS 12.0~14.0, BEAT K2 A4 BRI AZ A BB B 5 DL SRS &5 A A2 A% A UV B I A ) br
R A VA TR p A2 il B DA YRR 25 °C A BRI 10 5~ 12. 09 Ja Bl 8 IF HLEE A% AR Ak
B B pHAIG , 48 AR B B AZ B DR A o B s 78 1), B AR b il & L7 R AR R
HEENR T 5 2 DS E A VI K TEREAT IR A0 ML 1 R pHz il i LA R
.25 CHAET NT~9, HILER BN E & S E AR PRI S A 8 R INe R 1 4
JEEA B & B E AN B -

[0036] AR EHRIEE R BAOLIE S — R B R R N e 2R oNIE HBAAL Se Y TiZr JHE WV,
Nb.Ta.Cr Mo 1 FHEL BRI TTER , AR B B 58 = R BRI A e R 205 HA L.

[0037] A WA (¥ S VU BIAR IR 55— ~ 58 = R W P A3 AL A W0 N B IR B S B A b (1T —
LETED

[0038] A BRI 56 1L R FH U RRAEAE T, 75 35 VY R B R4 28 L5 b, B4 & W0 N S IR
FEHR B AR INEA 25 %6 2 K BTH AR T2 BRAEE VA KISR0 . 5~ 26K & % [ & o

[0039] AR EHII S/ R IFREAE T, 7058 = ~ 58 LR W TP I 8 Tp b, il ok i
INERERAN , A K B SR R i 4 B B & A SR i & T, HRRIEAE T fE 8B S K
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B AR ) 4 78 T e, e I fml 2RO} R S I R e 45 il pHL, A48 S AR B A A RIS B e, B
HEANYRID.

[0040]  AKEHEIEE )\ K2 EE & a8, it (1) :MWsAc(OH) 210 (x+s+t
=1.0<5<0.05.0<s+t<<0.15.0<<a<<0.5.MNEH L EANI CoMnH I 1AL F A 4
J& » AsE 1 EMAWRA ARk 4 SR on R VT TAIR T 3R (BT TIATR TR 3 R R 2 D UM e 22 ) 3R
7~ > BN AEZK R B R v it T TEARE PR B A4, HRrAEAE T, Frid i i & B 2 A A
AN N 2 A — ORL BB T B R BOBRR B Z ORE - 32 ORI P B KA 3~ T
m, FRRKLE 3 A4 I FEAR ((dgo—dio) /~F-IIRLAR ) N0 .55 AT FER B LA & A 85 S i
RN & BANYEE RE S EY

[0041]  ARKEAKIFE KA 2SS BE SE S, R T, 58/ UR I g U 4
B A E A F A A5 ~30m”/g.

[0042] AR BRI S+ & B RREAE T, 85\ A 58 U & B HR VR InoT 25 ik B BLAT L Se. Y s
TiZr Hf \V.Nb.Ta.Cr Mo I 1MLL b, 5+ — K& EREE &S ANy, HEFE/E
T8N\~ R RER (D) Fs+t40.02<s+t<<0. 15,

[0043] i+ RHSTESEBEEAAEMMY), KR T, B+ LB+ KPR 378
WS A AR E A S HERRAY .

[0044] AR S5 T =K B & AR K FR AR T 4 F b FH TE AR PR i) il 28 T v, TEAR
AR A EHELE SR ESANY), ZELE S EE A A HIER(2) :LiMWsA:Os
(-0.05<<u<t0.50.x+s+t=1.0<s<0.05.0<<s+t<<0.15.MNH 1%L EANi.CoMnT [ 1 FHLL
SR A AMAWRL AR I E S B e R T IAR TG VBT TATR T 3R P i 22 /D L
NINTCER ) R, A A ZIRME R 7N T7 ds BRIV 4 b i, HFr iR e T, B dE il 55—~
VYR B AR AT — TR i ) 24 7 543 B R & R B A A &S ki il 17
Wiz 4 B E A A AN S VIR G, TEREIR EYIRE TP B ERA LT
I BRR A W AE A PE SRR BLT00°C ~1000°C R HEAT 58 I 08 1 17

[0045] A BH (1) 55 DY & B A& AR 7K FR R Ag BTk vl b P TEARGE PR i) ) 24 T, HL e
TEAE T, 851 = R B TR R BVR A 2 DOZ 8RS 0 B & B DL AN & e 1 i 20 fn 5
B TR R e N1:0.95~1. 575 AT R SRS .

[0046] A BRI 55 ok B A2 AR 7K FR L AA BT R v it FH TEARS PR i) il 28 T, Mo e
fIEAET AR5 T =R R I ee Rl T, 72558 T 46 BA 350°°C ~800 °C [ L B BEAT Fil e o
[0047]  ARBAEE 78K B2 EK SR BT b - IERE T oL, B B et & s
BEANY, ZHEdESBEE A S MMHER(2) :LindiWsA02(-0.05<u<0.50 .xts+t =
1.0<5<X0.05.0<s+t<<0. 15 MANEHEENI Co M 1L FRIEIE S8, ARk aMK
WLLAM 4 B n R T TAR TR R B TTAR TR P IR D LR R e 2) 1o, R H A =
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[0074]  F4h, ARG A — ok AT BT MBI R ok PRI 5

[0075]  J@id— R BLFIRAT BT M B ER , £E — W () K B8 S ™ AR = B, BTt 1 — 2k
i 5EEMIRE G RAT BRI 00T W B B SV AT KRN, 7R AT
O

[0076] [k 5 4 Aii ]

[0077] AR E GE S LR R ZRE S AT REHEFR ((deo—dio) /PR A
0.55LL 7 2 AT % .

[0078]  TEARIE VEYD BARIRLEE 43 A0 2 AR R JE R B &S S M2 m R oK Bk, B &
SAN TR NTRLEC R, ) TEAR 335 T4 4 Jo AR A7 A TR R (R

[00791 B, % ((deo—dio) /3K A2 ) KT0.55, b TRLJE A5 (RARAS , W IE AR I 1140 5t
A7 AE TR SO R o

[0080] % 4b, {d FHA7AE K SO ) TE AR PR ) 0 T2 s B AR R A% 00 T 5 BORSE 149 JR3 308 s 2 ]
BE 51 DB, 22 VR RIS SR PR 2 AL, DR L, T IR P AL

(00811 55— 71 , 3 FH A7 75 K B K R 11 LE AR T 47 ST il LE AR P 475 000 T, oL A v R
TEARIE VR I S B TETARAS A2 5 BT R A PR 380K, L D 2R B AR

[0082] FEARKMME EEANY T, 25 LLTEAR ((deo—dio) /SFIR4E ) R0 5500 F 17720
BEAT VR B, M A R B I 2 A S A E 9 SR A3 30 5 TR AR S PR o () s 52 4 AT P 3 e 4
BN, BB AR R 54k

[0083] BRI, REME (875 B FK LEAR TG T 0 SRR B 43 A7 i AR ( (dso—dio) /P38 43 ) M0 . 6 LA
o Bk, BB B A A R B R A S S A N JEURHME B 1 B AR TS Y BUR B
AR LA R ARG IR S D

[0084]  7Eith, BB [EXT HA T Z M IES o AR &S5k 31T o 45 2R E
SRR GEEA A0, RRANE A EE NIRRT IRA T R SRR
FH DX R (%) 5 - » 3 DAJE 3ok 1 34047 93 9 3 41 » B4 IR B8 U 28 1 A 1) 225 B AN B 4 4
RS AR BRVRLFE 53 AT, T4y ROTIEMELAR BRI 5, KL EE AT B B2 A A A
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(00851 RN —1il, 45 FHY L 4% HEFEALANAL U1 B 1D 152 FeT 2 S AR 5 — 32 1A s AR i 8 e PR
B BRI B TR A 7K VBB 20K, — I pHEHIAELL . 5~12.0, S ML P AR iAo IR I
M E SRR AR AL NN 0.85C00. 15 (OH) 2 B A SRR 5 P i AF B R A 2 A
R~ AT Qe s G AThEim a5 » H A A A Ub b i Rl A i, NHC- 1) $2 i i 45 T kR
LR A B BEAR A4S i A5 25 0kE , (B2, XAt R RE G453 211 ki 4296 .5, ((deo-
dio) /P EIKIAE) 0. 651 B A& AR T

[0086] A, FERIANKLIE A4 RERI FE AR ( (doo—duo) /~FIKEAR ) v, duode Fi RLAR /NI —
1 SRS RAR IR AL, 2 RABUABUE B ATk 510 S AR B 10 % FRTREAR » 3 4h 5 deos F5 1)
FEH AR, HL RBUARRIL B Bk 51 S AR AR 90 %6 FRLAR o

[0087] SR fig~1-Hakite (dso) Sedoo diof) T340 i Al IR E » 9 41, RE 8 B BOG AT S R K
RLIE 73 TSI & R A AR R VTR g o

[oogs]  [“F-¥ykitt]

[0089] Ak BN B & A E ALY T SR A I 5 3 ~Tum.

(00901 JE IR V- R AR 4% i .3 ~ Tum , 1 A5 W] 1) B2 A S8 S A MDA E N RITA R B ) AR
V0 S5 R BB R A 1P 2R3 (3~ 8um) , BE 85 T2 B 2R 1) TEAR IS T 0 o

[0091]  fE Ik, %5 B A A A AN T BIki AR /N T Sum, T G IEARGE VR B - Bkt
AR/, AR A 7e i EREAR, B A A i b R R A J3 b, L R i AR AT e AR 15 K o Al
e 45 B A A A P BPRAR T Tum , ) AR TR 5 ) b 2 1 AR PR AT, 5 H AR 57
e » AT » LEAR P A BEL 38K 5 3 S50HE b ) Dy 2 Rp R AR

[0092] PRk, Ak B B A B AR BIR AR TR B 3~ Tum, BEUS IS 1Z B R I 2 &
AR JEURIE 1A B I ARG TR A0 Joi K {5 P % L AR 3 1 40 Jo ) L A P T i 9
I}, BE W45 21 R A L i Rr I

[0093]  [FLa&mmiAd

(00941 ZRJR B A2 & A S I L R AR B 5~ 30m™ /g0

[0095] i # bk MR b 7E5 ~ 30m* /g , BE WS 4G AR WY 1 52 A A B DV hy iR T
Fr) TEAR TG PR R 1 L 2 TRV B A R 1Y (0.5~2.0m* /)

[0096]  7EuL, ¥ 8 A A BN LL R IRV T-5m’ /g, I B ) LE AR 40 o 7 b S T R
AR/, AR B A DR PR R AR , 0 ELAE 5B S YR & IR BT, S BLANRE 78 73 i3
7o

(00971 53—J5 i, # B A AN L R ALK T-30m”/ g, WU TE AR VS P 420 B 1K) Ll 2 T X
ARAFAE R, AN AR PR 5 1) 3RS P AT, iy L, #6138 98 B 2 AL WL 145 L 8] ) e 46
AL N AR R

[o098]  [H&AAMMIILLIL]

[0099] AR E AR ANMBI AR @ (D) fron#iiT .

[0100]  JE I AEH N B84k, 45 R 1% B A S A AL PR Rl 4 il s Bl I e R B 5 A AL
W, AERG 2 B R R S A AR LR AR PR S AR AT RV D0 S RE B R AR
D& 1Y LA F BEL L B M S P YU 10 D R e R R 2

[0101]  [{k1]

[0102]  MiWsAc¢(OH)2wa++ (1)
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[0103] o x+s+t=1.0<s<0.05.0<s+t<<0.15.0<<a<<0.5

[0104]  « MAEAILEENLCo M LR LA B4 8

[0105] o Ak EMAWLAAMREIE 4 B e 3 T TAR T2 VBRI T TAJR G 25 1 22 /0 LRF S n
JC#R

[0106] AR EAME A S ANV 08 & 5o 8 O I & B 5 & A B iR B 4 i, B
W E i FiRiEa(1-1)  (1-2) BRI E S8 .

[0107]  [4k2]

[0108]  Nii-x-stCoxWsAt(OH)o+a++ (1-1)

[0109]  « 0<x<<0.2.0<s<0.05.0<s+t<<0.15.x+s+t<<0.3.0<a<0.5

[0110] o AZHE NI Co RWRAAMIT IR & Jmn R LA G Z VB LIAJR TR P I 2 /D 1
T E

01111 [4k3]

[0112]  NiMnyCosWsA¢(OH)swar++ (1-2)

[0113] o x+y+z+s+t=1.0.3<x<0.7.0.1<y<<0.55.0<2<0.4.0<s<0.05.0<s+t<
0.15.0<a<0.5

[0114] AZIEFEINI CoMn ZWLAAME &R n R I ARG &R (B TTAR TR P 2 D
IR v

[0115]  4h, e E A A EAE N FTES BNERGE R RS LS, B 58580y
(1) 20 R e 7E TEAR S M4 5 b 15 DAAR B o DRI, AR R B I R A S0 S A P 1 2 e B T4 1) 4
N5 AR B IEARE M) T -

[0116]  [hiFHai]

[0117] AR R E A S A AR 2R 0% oA & A 8 S ot 2= 1) & @ A el
& B AN B -

[0118]  FH UL, RE WA IEAR IS VEA) IR 38 S 5 45 S Nyt 25 o W& R 78 IEARVE M)
RS RNINTTER, RIEE S SR F 5 R 0 =3 g B el (B2, A T AEIE
AR R/ S A R I E IR E WS 87y I vt s = R (0N, 320 IR f Bvib d s = R e KR A /D ARl s
T 35) S M B S 4 T ) T R 7 )2

[0119] 4N B RB MR S s 0ME T, Al IER B = (1) AR MBT & R
T 4 JE R4S S AN N T 2R A T RN £ B A B & SR A A A B B )=

[0120]  Hq i, RS2 M4 SR e 2, AR 7145 AR [H) 25 SJ Hb 3 il &5 = o

[0121]  4h, A T iR m#GRoE M PR E R INe = G OL R ik iR &
AN KA MAE EAR TR SY) - H b, I 89 AR 1) PIrIH) 28 , BE 5 78 4 o 2 HEL Vb I T
BRI ANIFEE

[0122]  1-2.3diEE BE &S SR fl# 5%

[0123]  HA LR AR R E G S s DL s #47 il % o

[0124] AR R E A S AP i & 7 A i i b I B A3 Bk 4 B B A E AL
YR~ )R T T B35 45 s N e 22 (R R B W A i3E AT ) 4%, A0 466

[0125] (M) EAEEMYR 6% T, A& TR E

[0126]  (A-1) AT 4% A R AZ HE R B 2
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[0127]  (A-2) B AEAZ AL R B AR R AZ S R RE - BB B s DA A

[0128]  (B)#:7E 17, fE iR A A AR 1R I & A 15 0 e R N & B AL
Bl e E A AL B ) o

[0129] B, BAT B9 3% L2 m M ide v, A% A B B2 AR~ Bl A s 7 (7] — A P[] — Ik 1) B 1Y
AT BRI 06 PE AR ARG R o 53— T 1, AR BRI B A S A il & i, B4 3k
F2 R AT A RS N A S ) (R AR i I ) R0 3 2 O A R B K s Bz 49 st 1) CRz - Bl i 1
7)) » 43 B A ORLEE 23 A o

[0130]  534b, BAG W NERAE « 45 bbb+l 28 T3 A3 210 & &S S APk + 10 R [ E
R SIS A S A INTT R N & B S B & B A A B

[0131] 1 4%, M4 ] 1 i BH A BH () 2 SV A A D ) il 28 T VR K RS« S &b, FE R L A ] 2
H, (A1) BAZ AR B BOR (A-2) BB F BKB BOR 24 T (A) B A S S AR+ il & %
[0132]  (A)E AEA ki il & T/r

[0133]  (A-1)#ZAE R B

[0134]  tE1 PR, B, B & A B EEANL Co M 1AL BRI ES BN 2 FiéE
AW B 2 B B YA T K b, IETR & KW, fEAR R IR & S A il & 77
b BRI E SR8 RS SR R 518 A KB &4 R A AR L A
FH it ARG KA 4 B AL R EE 5 A K I 52 6 S 8 b 25 4 8 1 2 R L AR R ()
77 2RI K A 4 R AL ST L 4], fVE TR S K.

[0135]  S— T M , ) e A A S AR A B 7KV VR S M Pk K VA VR 2 A B S R R T &
IKIEW TR, BATIR A TR K T WL -

[0136]  ZAKIEW (VAT , BRI s ML R 7K VAR Vi BE P A VA VR ) k2 &, 4 HpHAE DUV
25 CHAETHIR T L2, 0~ 14. O ¥ [l o [F] I , K s 82 7 V8 VR R 110 i 88 R B2 1 9 Ay 3~
25g/ Lo BN K S SERT 7K PSR IEL B IR 20 ~60°C o T4k, I A PN 7K I VALK pHARL 55 25
U A I I pHTE S I E

(01371 g H., 5 1 % s MR A V& VALK e B S pHYEL , W —d e b I R R AV, — IR TR &
K VA B A) J S ARE A AR 25 o B I, BE A8 AE S SR A TR 1l s B2 BT 7K I IR A /K VA TR & 45 2
KA CBLTR S BN OBEZK IR » M8 1% s SR VAR R A AR B I 2 A A A k71
THANAZ o IG5 SRV VR p I AE R S R BRI, AR B2 TP AS S L Ze 04T 124
Ji o

[0138]  534b, b 5 (L4 VR A 7K WA T BEAT FOAZ A B » RO IR p IR S i B8 IR FE K
A AR BRI, BA ) s B2 7K Y VR BE 25 TR B 7KV TR PR KV W KT WL 8 S R 7K I
pHAE. A2 i 185 IR FE AR R AE R AL Y 77 AT F5 16

[0139]  J8 ek 3 A5 [ e B2 7K Y VLB 25 VR A5 7KV AR Bl 7 Y VA e S ARV A T R 7K s R
Yk 2230 S A R o i HL L RN KV R AR R T RIE A, W4 R AR R B AR R 1)
JROSLFK AR AN INE 4 Ja Eh = RIWE B AR T e &R .

[0140] % NEAKIVATR , B, T8 B ZK VAV B PR 7K B VR A S 7K I UTR 5 T R, pHIE 949120
~14. ORI JEE] A 1) 5 B 7K IB YRR 1 IR B3R A5 v A% AR i 7K BV o

[0141]  (A-2)RiF R KPT B

[0142] I Rl B A AR, 5 I N2 7K I VLR pHAEL 1 8 DR LAVRGRL 25 °C BTt AEpHO 10, 5~

12
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12 OF¥) Y bl A2 A2 B B ) pHAELAR B LA T 5, YRR P /K VR ) ik 25 &, 33 1l e B2 7K
VIR pHAH -

[0143] T8k AT S B2 /K VA VR I pHAELZE 3 YT I A2 Bl s 2 U A% B Rl e AT 56 2R 4T, A
I, & S ARIE R TP A SHTZ , AT i, TR B A e AR AR R B A48
(&Y A

[0144]  SRJ5 , 7R E A S AR T K B2 R A2 1K B 21 45 RO+ KB B TG
IS0 56 25 B SR AZ A B BRIRL - R B B 1 R KIS W R R e 5
RRNRFII R, MIRE I H 5B B R 48 SR I A N2 75 2 b A 2 A S S AL R () ke
o

[0145] | ol J 7K VAR, B, VR A KV R/ Tk 7 Y VI e B 7K s VTR A5 T s » pHEL 1
10.5~12. O 1 52 B 7K P TRAE: B RIBURIEE R 15 Hp B B K FH KA

(01461 4 b fridk , 72 2 A A A ALk £ % T 5 b, 7% A2 B BE P L A2 A it S 34T
AU TPA R A MR FERL T KRB B P, R TR TP AR BT -

[0147] [N Ik, 7EAZAE BB BE AR, B8 08 T WKL IS 20 Al E B/ IS SII %, 4, fE R F Rl K
BB b, RR S AT AZ 3 S A  ER L 72 B A A SR T il & P, BR AR BRI o A1
SENEEANIE R Een [ =R e R R A /) A

[0148] 4, 78 L ileg TIPRIME 0L T  /EPBT BeH , & i B 2 iz B2 A 2 8 ki
T 25 8 » R, AEDOT T SR A VAR 10 46 S8 1 R VBAAR ol 0 T B 461 389 000 o S5 A A 1 3
I VAU BE25 TR G KV TR R BERE A, 7ERLF KR Be b, E A A Ak F il g
AREFEAT LK

(01491 PRtk , 4y 7 4] b VA4S 1 20 0 380, 76 A% A8 R B & o i Bk BB B g
5 BN S SRR () 30 43 VRS Bl 40 1 HH 31 S B AR A1

[0150]  ELAKT & , 12 b0k i S 7K VA L 28 VR & 7K VWL 4 S ikl A 4%l B & A A b
FULRE , HE S BV TR b B TE TR

(01511 HH Ik, RE S 1 S R /K VAV VR A K TR I AR IR 2, BB W6 7 VR A5 7K V8 YR ARG
WERIRES T HESEA MR R, K, G008 &S AR I8 R E 5475
2, WE S R E A S SR KR N

[0152]  534b, 75 iR st 77 =0 , VA B A% A BB B 45 oIS 1A A% A= 1l FH 7KV VKT pHAEL , TE &
ot K FH VA VR, MAZ AR BB B 4k S 3 AT R KB B, TR, LA B 0% )R I KB B
TRGH IV I A5 o

[0153] S 4b, A WA A i BEAR 1Al R R B 1ot 90 R B0 ek 18 8 s 27K V8 ¥ pH
1B B AT 34T L U , pEMEL 1) 8 48 1 8 g ek 7 45 Db Bl M A VB VR iR 45 ok 28 B S AT (R A
o AN S ONE K VAR I pHAEL AR B8 % 0 T ) 5 M2 7K TR VB R S N5 A R & TR AL B I R 2R
FHIRI B TCHLER , 46 2, B B 2 PR 1R 400 O I B R g AT T

[0154]  fH &, fE N e sLht/r =0, B 207 , L A] LA 52 4 il KIS AN [F] , 56 T R
BONTE A %A B B R pHAE 2 2 IR B R VR B KA T 5 [0 12 B 3 VR B K VA RN TN
ALY S SR AT 12 A B L3110 AR BRI AZ ) ARV 5 1] B BE K VA R 5 7512 R BL 7K I
(A Ui, B R KV AR AT R AP B

[0155]  iZAB L » B A% B AT St R AT 1% A B BRI ACBY B 1) 43 55, (R, R 4%
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TR IR LA VR 25 9 4 T PR EE AR A5 2 0% I FF B T P KB B
S8 I IS K Y ) pHE A B 26 o TR B 0 (05 - KB B P 2 S U A T
Fey 8 45 45 96 R 5/ EL S 3557,

(01561 SRJ5F , B 2B B 5 PR IO 5% BV 2 L4 1

(01571 [pHf4]

[0158]  (RRA:RRETEL)

(01591 7EH% 4 AR B, S 7K ¥ 0 pHAA LA I 25 C R 1712, 0~ 14,0, PR
12.5~13.0,

(01601 pIfE AT 14. ORI UL » 77 75 A WA BRI T A 2 S 7K ¥ 8 0 B 5
BN DI/ T 12,0, IZE AT IEI A R R A 7 B e S, R % PR RO 43
AR, B4

(01611 PR, 1A e T S LK VAR pHEL IS AU 12.0~14..0, 75 3k F 14 L R £
R TR PR 1 P KB EAT R A R T PR 684950 ELRLFE 43 45 9 /1o
(01621 (R T KB ED)

(01631 R A KB EL R IR LK V0 pHAE A VL 25 C FE iR 17610 5~12..0, 41
1#%11.0~12.0.

(01641 7EpHIE K T12. 0BG I T BF A B A% % 45 A B2 49 15 B2 1O S BRI T«
FAh 2RI T 10,5, B FHO VAR I B, R bt L WP TP i B 010 4 S B8 730 i 1
B A PRI o T4 e RBRR B AN BB PRI R B h R 1S () e 33
%.

(01651 PRI 0 B T3 1 SR LK VA pHIEL I T2 10512, 0, 75k 6 FE 4 B
SR O BB 2 PR MR 1 K AR SAT 397 0 BT 1, P8 B0 3 2 S B AR 3959
EURLEE 43 A BN

(01661 LR B B JRE - KB B 14— o, 45603 p I 1 e 3008 P 4 2 1A 1
RO 2801 FEpHMER B ENIR IR BL T L AT R B A AR i KRR 18 A 5
R 5 A5 N 39 575 2 A LR F RO

(01671 4N, ZEpHAE N L 20T o A WA P KM 1S 4%, DAL, B SRR 2
KR T 8 H A A TR PP B K o A 2

[0168] B, % 76 i B A B B pHAB K T 12, 2 Rk BERL I , 760 e Ko B A pHAE
12, S ST A KB, DRI R K AR AT Bl 45 B 72 43 A B ELRE A5 K
R AT

(01691 37 I , 76 J I K V3 VLo 25 R R s 1 7 AR A R BB A0 A A9 1 200 00
R WA KR DR A AR S AT 3 R 7o K BB D AN T 1.2, A e i
PR BB R AT R A AR T

(01701 FEAL— 550 R » HERPRL T A KB B pIAE 1381 o e 2 A e B p A (I 0
.

(01711 [ ]

(01721 2 Py B A AR MR 0 B e IR S AEL oA T 7 BRI 55 BL AT 1O 2 4
FAAIRLT PR A s B, B B0, 9 T 8152 & U AU R T (228 1 7S 4 2110
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0.1%~2% , EHikl1.5% AR

[0173] [ A& ARk A4 il ]

[0174]  ARKRMAME A EELBEE T, KR L P AR A, R, B s /252
A EENRLT B TP b AT R R i i A3 2 kL2 . B A S Ak
SR AR AT IR R B B IS TA) R AT 45 ), PRk, IR SR A B B R B A
Wk, B n 19 B A B R R R S8 AR £ .

[0175]  34h, G & S AR F BRI BE % 72T B B Bk AT $ hl  ge i i
1% 26 AR B B pHAEL AR T BEATAZ A8 T BN B R = AT #

(01761 B[, e b A 4% 2B R (1) pHAE Ay i pHAEL N, B A% AR st 1), 385 B N1 Jk) &=,
SR BN AR B R B B o FH o, RS AEAROR - Rl T AR R 26 BB 0 T S R BB S I /N
HEERF IR

[0177]  —J7 1 , s 2D A% AR BB, B 3G KA B Fk 2 A S A AR+ 1R
o

[0178]  DLR, Uk BH 4 @Ak G4 I BLZK VA W H S B S ORGSR B
FIURE BB B AN [ A R 4 il B2 7K P VR I pHAEL AV B & SR AL B RO R A
FE ROREIE B R S A A AE PR B s o A R Y

[0179] [&EMAW]

[0180] {E A& EILEY MFHEAEBERNE&BRALEY.

[0181]  ff AL G ILIE KIS AN, AT LAZS HY < E G 2h VB BR £6  Eh R #h 5 491t , AL
e AH AR B IR R G IR R AR

[0182]  [¥NITE ]

[0183]  ¥enycz G AMAWLAAME S E & JEn R  TTAIR T & VBRI LIAJR ST R (1 2 /D LR
ez ) L% AT FHAVEYEALE D, 1, Be 3 F « BRBR A5 T BR K 1 2V R IR it L B IR EK A
T BRI P Bt O P B TR L R IR s i R PR A L PR B 55

[0184]  fEAff IRV NI EH I S H A BT 2 A A E AR W SR LN, 7ETR & /KIS
HEN & A BN 2 B I R AT, Be a8 (F AR e R S o i T2 A A A ks 1
PR EIRAS R AT IR YT

[0185]  [RA/KIEIIHE ]

[0186] VR A /KIEM IR EILIE S B S S FTAL~2.6mol /L. 35 18 A /KGR JE
/INT1mol /L, WA s LA ¥ S AT & AR /0, (R, AR P2 PR AR, Ak

[0187]  5j—TJ5 I, 7 VR & KAV $h il JE K T2 6mo 1 /L, WIVAGHR P AR R T Hu Ak 12, &5
fn T H L AR R R T SR

[0188]  %4b, & JEAL AWt n] AASYE AR A K VR A) S i RE AL, 4, 7645 FHVR A5 S
AV & R A RIS SR LT & R A MoK IS Sk AR LR Y B R 7 =8
a3 A 5 G JBAL AWK AW VB RS S B AL WD 7K VAV 2 HE IS8 L 491 [ A e e A Py
fite,

[0189]  S4b, MR A /K VAR SR B 5 4 B AL AW A VA ) S ML AE AR 25 1R S0 38 S BT I
7285 SR () I 221 ) & BT DI FE R BN 30~ 2008 /L o 1K A2 (R R « 7E A 0k B /N T30/ LIF) A5 150
T IRKEF R EER AT BEAS 78 4, KT 2008 /LI G0, W8 IR A 7K VA VRUAE S LA P 1R 47
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BT 5 R R AN 1

[0190]  [ZiKk)E]

[0191] S REAKIE IR Gk BEAL AR KR AE 3~ 25/ LIT) 1] P (1) 46 {H o

[0192] AR & & FIRRAE H, TR, 25 G /N T3 /L, WA BB 4 I8 5 B VA A P AR FF
TELRE » AN BETE IR SR A4 55 BRI I S S8 A — IR KL, 5 5 AR GRE IR I A%, R Bk
W ESHBESY .

[0193]  5y—J7 10, #5712 &K T-25g/L, Wl 4 J 15 (R il B AR Ak oK, s B2 7KV VR
W& RE TR, RAEHBIRES . H4b b4 A s, bR AR n] g A2 151t
k.

[0194]  54b, 5 G B2 AL B, Wl 4 J 8 IR VA A P R AR e 30 » AN RE T BE38) I A AL
VIR, R L, e AR A0 A 2 4B o 49 T, R A AR e 70 B N IR B S 5/ LE A ()
WSk,

[0195] T LAULEH , B B8 T HL 25 A 5 A e IR 5 , a0 , W DAAE FH & Bt B e - LA A T IR
B RAL S

[0196] [ Ri4JH ]

(01971 fEAZA: BB B, A il 30 < i, R ol A Bt A B ) AL, AR AR OB+ B WL Rk
B IR I LA P 2 (A [ AR R R 0 R & % LR, BEARIES B & % LA T, AR, fltik —
200 SR A VR T B VA R B R AE 2me /LUA TR, IR AT ST SN o S X RE AT
FIH) TR A D BRI A B S D L R AR B % 0, R A5 BRI RL T

[0198]  Jy—J5 1 , b BB B AU 4 il o [ A B 22, A0 208 [0 AR b 42 o) e AR Py 2% (1)
(R

(01991 ZR0H w40 B2 BR84S0 FH A9 2, 280 <S8 T MR A EAT T R D TR A0 R 1
SR PE VR R TR P B 50, A, T LA L« {0 R 2 ) S5 P 23 R 0 o e 2R
PSR

[0200] [ My % ]

[0201] 7S RIS VR RS AR & e 20 °C BA |, BEAR G 3 920~60°C , i AL
e 72 H35~60C.

[0202]  7E R BLIEEIIEEE/INT 20 C B DL T , VAR BEAIK, 28 5 7= A A%, ME DL Rl T3 7, AT e
KA R A A EA LA — O AR5 50, b R AR AR R S . 55— 5T, 45
KT60°C, WHTANELR, HTHENEASL  ERERT20CH G RERS R IKE)R
ER RIS 7L

[0203] [ PEAK VT ]
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[0336]  VEJNATHLVA I, BE W SR AfS Tk 1 B IR & 05 I8 DR TR TR AR B VAR TR T 04 Bk A =
B TR B S PR B BRI 0 40 VIRIR — SR VB BR — HP IR VA TR P IR S IR — TR B A AR
BRERTES A4k DY S | 2—FF L U Sk e — R R 2 R S kAL & 1) R IR 2 S B ) Tk
2 N B SRR AL A ) B IR — 2 TR B L — R RSB S S5 I LR, BUR A 2R B B3 A
[0337]  fE N, 684518 HILiPFe.LiBF4.LiC104.LiAsFs LiN(CF3S02)2 S B AT B & h

.
A,

[0338]  S4b, dE/K RHMCA T o H R, t ] DAE A B R SR A SRR SR s PR R
BEL AR5

[0339]  (5)AEAK FHLAE BT R L b e 1k

[0340] A MR ) Al 7K ZRHE A 5T — v Ha It oAy B3R 45 ), A58 A S I 1) L ARG e 4 o, DRI 0
Bt 20328L 4 FIrE 4B DL T L 43 21 150mAh/ g A 1) AT 26 I 25 &= 5 Q LA IR IEAR
B, & R R B4h, SRAA K « & RETE « 8 REA 0T EREHEY
RGP UL AR e PR, e T R 1T .

[0341]  (6)EAK ZR AR BT 7R LIt A id

[0342] A B FE/K R M o — kb HoA B PEon, R & A T — IR ECR A =
N B R A (BB IL A B L2 0m 5 ) I HL U

[0343] 54, AR B FE K ZRH Mg iR k H it AR 3E T R K Th 2R 1 W MBI 50 FH H Y
HL b — EHOR AU, WIEDLORIE 22 4 VE , & B OR 7 [l g AN T] /b (B2, B R IFR 24,
AR Gy ARAE 2 A VE , IERe 8 o] 4 B 53 IO OR A7 [ 8%, 3k — 2D B AR AR o 1 HL , B 0% SC 3 /N Y
s KIDZRA TR i, 38 AT 48 3802 0] 52 PR (13 i i £ FH R IR

[0344]  sKjiti 51

[0345]  DATF, dicd St ) i3k — 20 VR4 i B AR

[0346] YRSt rh , X ik AR & B (1) 7 vl & R A S A M) B R S a8 S A IE N
A4S 83 AR R B (14 77 32 1) 4% ) TEARTES T 20 Jo e A G S B0 A% B R P 43 AT

[0347]  S4b, T A A8 FH e ik A 2 BH 149 77 ¥ 1) 46 10 I ARG PR 42 I ) 46 1 TE AR — 7k L
M A MR RE (FILA T 5 & IEARE R o TR .

[0348] A R ASBR TATA 1% LE 5 i 451

[0349]  sijfafgirh PRI E” PSR E | “F5 A IE 5 A7 L K
AR BRI B A CRL S VRAN)” R AT

[0350]  [“P-¥aphifa Koker i 4 A F ) &

(03511 “PXapkife Kokr 240 A ( ((dgo—dio) /P48 B B A58 A O AT S B0 2080 B 0 A
T2 8 (H ML 26 Microtrad HRA) T & (4R BB E/5 3.

[0352] [ & At i) %5 58 VB

[0353] & i A e adl ek XS 2R AT S & (IR R J) i “X " Pert PRO” ) HEAT 4572 A
[0354]  [ZH o]

[0355]  ZH /e BRI i , I TCP R G YL AT 4T

0

24



CN 103563137 B w Bg B 22/31 T

[0356] [ Kk Ha ity il % ]

[0357] il {EE 5T /N1 20328 e $ R Lt (LA TR , WA CON AL I L YR ) T FAN -
[0358] w57~ » 40 1Y P i B EH 5 A4 CIEARGES | D1 B IRE6 ) FHZ 5e A I W2 I FEL Al (TE Al
1R 2) #4 o

[03591 sk vhas Ho—um o O (0 IEARBES S IC B Ti% E AR RES X FF 11 3 16 S AR 6 74 B » LA
A SN SEO TIC B T IEARGES K 13K, DUIAE £ AR S 6 R I AR 5 2 17 T2 i 2% Fa A P 23 ) )
77 3 o

[0360]  Hf A FHIE A 1 R AR 246 B, TE AR L AN A7 A 2 22 R) 4 A B 3 3 2 &, LIEMR 1 5 14K
TSI P T B, Fube 25 SR 6 Fr P T 2k 7 QU T fd b

(03611 3 4h, edd H & S5 B84, o 1% 255 B R A DL Y R 1E B 5 97 A 6 2 [ 1) F 48 25
RN 7 AT [ 2 o A6, 25 400 B A 2B I B e S A0 A7 B 6 11 2 i L M 5 A Py 40350
NS B A I ThEe .

[0362] 4R A/~ il fEIX R A F AL Ha B

[0363] 4, AR /K ZRHE MR BT YK FEL Vb AE BRE PE 252 . Smg « 2 B A 1 5mg N KT /L2
7P NE (PTFE) 7. bmg AT IR & » FH10OMPaff) s 77 & B 9 EL A2 1 1mm  JE£ 100w, il IEAK 1.
SR JEH VB B IR AR LA B 2SR 120 CF 21 27N

[0364]  fifi FHIZIEM 1 SRR 2 | B J53 % v A VR A B i A9 BB AE-80 C I A ZUH 1 FE 48 W il
EA NI BB.

[0365]  54b, itk 2fd F EL A1 Tom)ZE ImmFILi 4 08 o 75 4b , B i3 48 F B JZ 26umf) 56 2. 0 %
FLIEL

[0366] Wi fift v A FHHF IMIRI L1 CLO4AE Ay STHRFHE A BT B R < M Bis (EC) AR R — . B8 (DEC)
(1) 55 BV A (1L 2 oAk R 24l o

[0367] G ThI/ERT A 18 B B PERE VT , RO AR I 25 & IE AR HA BEL AR Pl R
[0368] o 74 i E 75 & AL i) /E 4 F11 70 W Y B B0 24 /NI 22 4, R LR OCV (open
circuit voltage)FasE Ji » PAXT IEAR I LI 25 M0 . ImA/ e[ 7 2R 78 FE B ALk He J 4. 3V,
PRAR /NS 5, 0 AR R 3. 5V, B I () S B AT UG TR 5 &

[0369] o IEAKHLFE AT A IR L ibB LA R L HL A7 4 . LVIEAT 7e v , A8 A3 22 i 2 43 B 2% %
fEHE 74 (Solartronffl] , 12558 ) JH it 22 i A HTVE AT I & , HIVEE 6 T~ 1 Je 28 i .
[0370] 1% Je 22 Hikr IV R n Vi VA LB - SRl F BN L 28 i R e AR P PR AL 25 B 1
Vil 280 AN AT R, DR, B 2% 8 28 e AT FH S8 e B AT LA U1 B TR IR AR R R
HOEENS

[0371] o #GESE M LA BB A4, 575V 5 , PR 41 uh B S 1E A%, il ik 2R 514
T (DSC3100SAMAC science’s &) ) U E80~400 C I EA AL M ARG UHIR E#
TV o

[0372]  SEjis1

[0373]  [H A& AR FHil#% T)7]

[0374] &%, [A] R MLAE (34L) PN VR IR MEAE — & 17K, — AR, — KRl oy I8 1 e
NA0°C , [ S WA R I ON GRS HOA AR o B s R A P 2 JB) AR N2 0 B %,

25



CN 103563137 B w Bg B 23/31 T

ISR A R )V g SR B D 2mg /LA T

[0375] e b3k sz Jod Aol A F 7K HH ¥ T3 o 25 J5 i %6 RSB AL K VA TRURN 25 5 % &K, AT
W LAV 25 C HEHETH I pHEL TR 5 R 12. 6.0 S A1 1 5 M2V 1 60 25 94 S VR 15 A 15/ Lo
[0376]  (RZAE R EL)

[0377]  $235 WG AR PR AR AR B B VA i T /K A3 311 . 8mo 1/ LIKVR A 7K VAR - 7E TR & /KA
W, VRS B TR B R AN :Co=0.82:0.15.

[0378]  H% bk VRA 7K VAR LASSmL /43t ] s LA P 1) s 2 ¥ T o ] P, 048725 5 & %6
K 25 7 % B A AN K I R DA — 5 TP A) 5 LA PN 1) s B2 R NN PR S B A% AR
FR P 7K W R S IR PR AR R AE R PIRAS TS , — 1K pHAE PAR IR 25 C HEHE VT 5 il 78
12.6 (R4 flipH) , — 10347 243 30D B d A » BEAT R AR R o

[0379]  CRiF KB BL)

[0380]  #RJ5 , EL 3R AL i H /K VR pHAEL A B 11 . 6 CRiF R KepH) , HBTIH 1 1R {14525 % &
AR, 43 BB T R 7K IR

(03811 73 B R+ Rl A A KA VR I pHE LAVR IR 25 CAEHETH BIIE 1 1. 6 /5 , R R R ah )t
2525 51 & %6 F A AN KT, AEAS pHIB I AE 1L 6 FRPIRES TS, AT 27N b 1) i

[0382]  Jxx Wi A A FRIH S, 5 IL L5 S AL BN VA VR, [RI B, 45 b B L e B, 2 3t 7=
PIIUTIE o SR T > A JSONAE B — 2 b R TSRS » BB an ke S A AL VA, 3E4T 2/
IS i (LA ), 8 TRORE 10 B o 11 L, X753 3 72 gk AT 7K e b i T4, AT [l i
AR

[0383]  [#7E 1./7]

[0384]  FESAIERH B AT BRI+, v 1 S BEJREL J9Ni :Co:A1:W=82:15:3:0.5,f£500mL
MG E SE AR T 100g K VERBREN IR 308/ LI 45 R 2 /K VA 3 Tm L LA A 45 )
(R RHA 2008 /LI 77 AT IR A o 45 25 T %6 /K $ BB IR B K VA VRN 1025 & %6 8 TN
3.TmlJ5 iR (25~30°C) '~ BA B pH N8 . 51K 5 xRN N8 it & %6 T FR B AT 4 75

[0385]  SRJ5 , 15 75 4% N I B S AL ok i [l fie, 38 ok AT /K Bk ) 7E120°C 1
P 12hr L b, 453 i Nio. 82C00.15A10.03Wo. 005 (OH) 240 (0<<a<<0.5) KR E 52 AN

[0386] - TBETVAIMEM L RN, AEEM NS, 6m°/ g,

[0387] [ IEARIE PR B diles 17 ]

[0388]  (#AbIE T /7)

[0389] ¥ R E A S EMIIES R CAWRE 2185 % ) S P 700 CHIIRJE T 376/t
AT (P EIf RN A&/

[0390] (EALF)

[0391]  BPILi/Me=1.02(JEF )77 AR B A A, @i xS A FaR 15 21/
BEHANRF TR REBHERAY BAFEHBRBEAIEE (Willie et
Bakkofen(WAB) 2y 7] il TURBULA TypeT2C)#EAT .

[0392]  (HEA T7)

[0393] 415 BIHY IR & MR AR (IR 1005 & % ) 500 C Flked/INef )5 , 7E730
CRERL 24 /NI, ¥ 5 G HEAT W 16 19 3 1E B0 YE W R . 0E AR OE PR R 4L R M
Li1.02Nio.816C00. 149A10.030W0. 00502« BETYE I & A 1E AR E 4420 5 i) Eb 22 1 AR MO 67m2/g0
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[0394] 13 3 5 A& AN SAEK FR M BT ki AR E PV B S 3 R4 L A
((dso—d1o) /“FHAIRL1E ME - IEAR R BRAE AR B PE SR LR

[0395]  SEjifiif51]2

[0396]  [& T /EE A AWK+ hil#& T b L4 @ oo = M BE/REL ANi :Co: Ti=82:15:1
(1) 75 Al 2 VR A K VB RT3 T S M, LLUBEZREE NG :Co s Ti AL :W=82:15:1:2:0.51 7 =ik
ITHE B LA , 5 St ) 1 R RE AT 20 3E /K AR R BT o HE o A IEARTS R A O R R AT T
o

[0397]  IEMIETED AT B AL 11, 0oNio.816C00.149T10.010A T 0. 020W0. 00502

[0398] A 4h,x FBETIAME M LL R, B &R S NS . 9 /g, IERIEEY TN
0.72m°/g.

[0399] 1335 &AM SARK FR M BTk It L E AR TS TEV) S 3 R AR L R
((dso—duo) /“FHAIRi 12 e  IEAR R BRAE G E PE R LR

[0400]  SEjiif53

[0401] B VAER AA A MWH& Te &8 m = i B /RE AN :Co: Zr=282:15:0.5[%)
77 2R VR A KIS I AT et b, ANT : Co: Zr: A1:W=82:15:0.5:2:0. 5/ 7 AT B LA
b, 552 9 1 [R] REHBAS A 7K £2 R AR 5T — 9 L s B E AR PR 5 R N SEAT PR

[0402]  IEARIE YD B4 A% ML i1, 0aNi0.82C00.15A10.02Z10.005W0. 00502

[0403] A 4h, Sk FBETIAME M LL R, B &R SN . 0n® /g, IERIE Y TN
0.77m"/g.

[0404] 13 3 & A& AN SAEK FR M BT i B AR E PRV B S 3 R4 L A
((dso—d1o) /“FHIRLAE ME - IEARFEBRAE AR B PE SR LR

[0405]  skjiifsl4

[0406] [ T 7/EE A A A AT & T 7 L& JEm R W EE/REE AN : Co:Mn=8:1: 1772
il 2 VR A KV AT S T, E 4 78 TP LABE JREE AN : Co:Mn:W=80:10:10:0.5/ 77
BT , AE IERS M S 26 T rp g b B FE 132550 °C , BALE Me = 1. 10/ 77 203
FTIRA  Ha 478 i 5 8 800 °C LA AN , 5 S 5] 1 [ A5 b 75 B 7K 28 H i B v L it Y IE AR
TR 5 [ BEAT VRAR

[0407]  IEMIEMHEY) BRI A% L i1, 10N1 0. 796C00. 100Mno. 100W0. 005026

[0408]  A4h, L TFBETIAMERI LRI, B 5EAMM N12. In*/ g, IEARTEHEY BN
1.05m/g.

[0409] 1535 &AM SARK FR M BTk it A EARTE TEV S 3 kA2 L R
((dso—d1o) /“ VIR 12 ME  IEAR R BRAE  IAFE PE R LR

[0410] K55

[o411] [ EE AR F il 17 ]

[0412] A /NAY R R A (BL) P IR RS — 2 7K, — il it , — S R IR e
40°C o 1] 12 J LA A S IE 5211 25 Ji & %6 S A BN /K VA TR 25 5 &2 %6 27K 5 AT i B2V
() AR 25 °C FE vk T A pHAE T35 12,6 , K S MR A 4 25 19 5 R 15 A 10g /Lo

[0413]  (RZAERRT B

[0414] 55, 1a] [ IR S RV P DA — 38 I P I I 8 O R 4t (4 JB Jm 3R B JR B AN
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Co=282:15) AT /K M EII 1. 8mo 1 /LIKITR A /K VA TR 25 1 & %6 &K M 25 i & % AU
AN KIS 2, 761545 B 0 1% A B K W B i 8 IR PEAR R AE HIRERIRAS TR, —14
W pHAHE LAV 25 C R HETHE I AE 12 6 (B AE it , — I ES N2 53 30 P AL BN K VAL, AT
(CE AT

[0415]  ChiF R BB

[0416]  [a] iy — S BLAE (34L) o s N s A — 2= 5 (K, — i et , — 10K Ay 38 1 e
40°C , NGO SR o TR s DR Py 2 B R AR N2 0 2 % o

[0417] a2 S A P 149 7K PP 78 JISEE 2110 25 J5 B %6 S8 A A /K VA VRN 25 5 & % UK, B I
7 P 1) s VR pHARL AV 25 °C FEHE TR N 11,60 S A1 , 0 S5 I8 YR R 1 80 85— 1
FI10g/ Lo LI /N g 97 v #3380 ) 55 A AT i T IS REVR RN I MR i, 70K R R
IR R B IR R B R EPIRE T 7 pHE AR HIAE L L. 62 AF T, gk 2w 2
/NI IR A IKIE WL K B RN B, AT R K

[0418] S LA PN 7y , 45 b ik 25 UK S S A A BRI T, RIS 45 b AT L L, A
AR ZE =PRI UIIE o F=HDUTIE I » N SR R B — 2 b R TE UG, R IG I h 2K
SUEAEN KW - B RSS2/ (FEA/NE ) UK S E A AR 45 R Se ik 2, %45 )
O A o W N G W e 1 g

[0419]  [#47E T./7]

[0420] s 7BAR BIMIRLF 10 BE /R EL RS TNL:Co:Al :W=282:15:3: LA}, 15 St 51 1 [A] kf 3
ITHEAIE AEENY.

[0421]  DLJG I T -5 St 451 1 [0 B b 4 280 7K 2R R AR o K R v ) DE ARG TR0 5, TR s
BTV

[0422]  IEMIEMED R B ANLi1.02N10.812C00.149A10.030W0. 010026

[0423] S 4h, X FRETVE M E M L RE R, B A A EMW A9 om®/ g, IETE HEY BN
0.82m*/g.

[0424] 13 B 5 A& AN FARK FR M5k it B RIS PEV R S 3 R AR R
((doo—duo) /“V-HAIRE 42 ME  IEARFEL BRI B PE R LR

[0425]  (Lk#efl)

[0426] & T 7EAHE TP, AU N2 KA, DANT : Co : A1 =182 15 3 77 AT 4 78 LA
b, 552 9 1 [ REHBAF 3= 7K 28 R AR5 — 9 fEL s B E AR PR 5 R I SEAT PR

[0427]  TEARGE MY U 2H % L i1, 0oNio.82C00.15A 10,0302,

[0428] A 4h, Sk FBETIAMEM L R, B &AM NS . 6m° /g, IERIEEW TN
0.70m”/g.

[0429] 1535 &AM ARK R M BTk b A E RS TRV S 3 kA2 L K
((doo—d1o) /“FHAIRL1E ME  IEARFEBRAE  IAFE PE R LR

[0430] [#&1]
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[0431]
HAE880% ERERWR
DSC
F 3 3 AeA Y | EM | AR
(dogthig )/ _ (dyg=dyg )7
#fE LiMe | s s+t | B v ¥ 4 o | A
FR R x _ o

[pm] (] (mAh - g’| | [@ | BE
[Tl

T
4.5 0.48 102 | 0.005 | 0.035 | 4.6 0.55 191.1 2.3 198

41
4.1 0.49 1.02 | 0.005 | 0.035 | 43 0.52 190.9 20 | 199

#] 2
3.9 0.50 102 | 0,005 | 0.030 | 4.4 0.55% 190.3 23 | 197

13
4.3 0.51 110 | 6.005 | 0.005 | 4.7 0.59 188.1 3.0 | 202

14
4.1 0.47 L0 | 0.010 | 0.040 | 43 0.58 191.2 2.3 199

%5

Hedk
4.5 0.48 1,02 0 0.030 | 4.5 0,56 191.0 39 | 197

11

[0432]  (3¥A)

[0433]  mJ % HA AR I FIRAR KL AT, BN T 8510 SE 5] | ~5 1 R &= &, 154K
HL BELAEG , 38 T3 7K AR F 5 Ik F Tt AE AR PR 5 o 5 — T3 T > 7T s RN IS ) Ll B
B E SRR S AH R IR L PR & DHER AN R4

[0434]  SEjiif5l6

[0435] [EHAMMIRAHiles T ]

[0436] &5, ] S IO A P S o s 2R — P 1K, — bk, — a0k Rl Py R R A 40
C 5 [ J5 o g N S HA U o B S A P 2 (R R 280K N3 L O B % 5 SR B A
P YR T A SRR P D 2mg /LUA T I, R 8 1) 25 T & %6 S AE A B KV VR RN 25
= % ZUK , KRB pHAE ORI 25 C FEHETH R T 12, 6, By A &0k FE 1T N 10g/L. Ik
I, DA 5 38088 00K PR A I R i (4 J o0 2% BB /R LE JAINT :Mn=501: 50 ) ¥ if T 7K Hh i 45
EIf2. 0mo 1 /LY 7KV AN 25 J51 & %6 ZK 1 25 & %6 A AL AN /K VAW, — 320 pHAR 458 il /£
12.6 (%A plipH) , — i 34T 293 30FP 1T & BT o

[0437]  SRJ5 , EL BIpH{E LAVRIE 25°C HEHETHAR R 1 1. 6 (RZ Bt pH) » R8T B 452 1 36 25 25 i
= % A E AN KIS, AE DL 25 CREETHp HIE BT 1 1. 6 i, FR R L B UA 45 25 & %
SN A TE R AT pHE IR HAE 11 . 6, 3 B FE 35 i 78 B 2 A B R 0. 2095 N IR 28
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N AR EEFEAT 2/N SR AT, SOSEJZ A R AK I 4 b R T 4 R R A L L AR 2
(T AREUH —2F B RS  E R ST

[0438]  FEEAT 2/ Em AT fa (FL4/I) , S5 SRGR AT, X e AT KB ik v ik
TR B N 0.50Mno. 50 (OH) 2+ (0<a<0.5) Fom [ E A A AR+

[0439]  [#478 T/7]

[0440]  FIE2 4 B BIRIRI T, N 1 EEREL NG :Mn :W=49.75:49.75:0.5, DL Ai 45
I 1R 2R RHAR B2 200/ LI 77 2RAES00mLEEAF 18 S A AL R F 1008 7K I 5 R 308 /LK) 45
B /K VAU TR 3 T BEAT IR & o 1525 01 & %6 2K 4% RS TR e K VA VR 105 & %6 ¥R N3 . Tm1
J& IR, DL pIME A8 . 57 SIS NS 7 & %6 B B HAT 4 7 .

[0441] ARG KRN TA AR 38 RIS, i ol K47 K e Ja 72120 °CF
1 12hr L, 73 2 Nio. 498Mno. 498Wo. 005 (OH) 240 (0<Xa <0 .5) T B A E ALY . BETE N &
(KILL R E R A20. 2m° /g

[0442] [ IEARIE PR B diles 17 ]

[0443]  (Fib3E T)7)

[0444] 45 Fid B & EAMM AT T CRIRE 2158 % ) T 700 CHYIR L T #EAT6/
[ 2B E A E .

[0445]  (JRA TR

[0446]  LIFR RN E SEALYI AL Me=1. 3507 IR EWRERE , i 325 VE S L E
(Willie et Bakkofen(WAB)Z #]#(TURBULA TypeT2C)78/MR &, B RIEIRAY.

[0447] (B TF)

[0448] 5453 (4R SR 5 S IR E 21 75 8 %) SR 1400 °CTiks4/NEF , 7980 °C s
JRLO/NI , FEREAT R AT B HE 7K FRHL A BT K L i FH TR A 5T

[0449]  TEARIE TEY) T 2 A WL 1. 35N 0. 498Mno. 498Wo. 00502 6

[0450] 54k, BETIL I ERI LL R IERINL . 4n*/ g

[0451] 13 B 5 A& S AN FARK FR M 5Tk Hi It A AR TS PR R S 3 R A2 s B
((deo—d1o) /353K A% i« TEAR L FELAEL  #0 AR 0E PR AR 2B /s TE AR P4 o ) SEM ( H AR L+
PR I3 1 S 1% TSM—6360LA) M 22 45 Rt TR 7R

[0452]  SEjids7

[0453] & 7 76478 T e b LA EE R EL NG :Mn:W=47.5:47.5: 507 NBHATIR A, A IAH 24
TS ER KA 3TOm L [ 108 & % 37ml 25 & % 2K BLAN , 5 5L i 66 [F) A 15 21 4l K
FAAE A R ok L R AR AR PR 5, TR AT VR

[0454] 153 E 52 EMPHIZ AN 0. 475Mn0. 475W0. 05 (OH) 2+a (0<<a<<0.5) , IEMIE THEW)
JRHIZH B AL 1. 35Ni 0. 475Mno. 475W0.0502

[0455] A 4h, L FBETVAM E M LL R A, B A A 21 .9n° /g, IEARIE Y BN
1.5m%/g.

[0456] 43 21 &2 A A AL S AR /K ZH g ot — ¢k v v FH TR AR S PR o 1~ 38 R A
((dso—d1o) /“FHAIRE1E ME - IEARFEBRAE AR PE R 2P R

[0457]  SEJiif518

[0458] (& 7 ZE4% 78 T %0 DAEEJREG 9N :Mn: Al :W=48.3:48.3:3:0. 5[ 7 34T

HERE
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A, 5 S 4516 [F R 75 1 HE /K ZR A R R i E AR TR 5, TR EATYEATY

[0459] 15 3|1 B &S AL A N1 0. 483Mno. 483A10.03Wo. 005 (OH) 240 (0<<a<<0.5) , IEHK
T TEM R ZH B L 1. 35N 0. 483Mno. 483A 10.03Wo. 00502 0

[0460] 5341, X FBETVAIM &ML R AL, B 4 A AN H26.3m° /g, IERRIETEY A
1.4m%/g.

[0461] 73 3 & & S AN SAEK FR M BT 2k i B AR S P BT S-S R4 L A
((do—dio) / V35K A8 )EL  IEAR FELBELAE VRS e PR an R 2P 7 o

[0462]  (LLE412)

[0463] [ T 747 17 A S & pHEL N L LI 7 Kb AT 3 1l DA b , 55 5 e 46106 [ 6 1 45 81
7K R H AR BT R It IE AR PR 5, ) A BEAT VAR

[0464]  ABA T, A3 B 2 5 S A AL N 0.50Mno0.50 (OH) 2:a (0<<a<0.5) , TEAK
T TEY R ZH R L 1. 35N 0. 50Mno. 5002

[0465]  5i4h, K FBETIEIEM L R EH R, B A A AMY A2 . In®/ g, IERIE D TN
1.3m%/g.

[0466] 13 3 5 & S A SR K F M 5T — Vb B ARG PR BT~ S RiAE L Je
((dso=dio) /~V- 355K B  IEAR FELRAAE AR PR AN R 2T 7 o

[0467]  (HLEHI3)

[0468] [k | 7E45FE T h LA e 2% pH{E 510 7 AT 8 51 LA Ab , 5 KTt 15716 [F) A 1 45 31 3 F
7K FH i 5T — L b FH ARG A 5 (RIS AT VA

[0469]  FEHIE T/ h — &R A AR IE i, DA, i 7 ARSI T 8 TP e
BETIA MR E A A AWML R A A3 . 5m”/ g

[0470] [&2]

[0471]
Lo 8 BMH EALE B
DSC
£ , F# | emaE | EAR | AR
*- ?1 ( dt)o-dlﬂ )/ Li/N[ £1 ﬁf{é_ ( dgg-dlo )/ g’.i @ jfﬂ ﬁ%
SLA . o ¢ (3 (3 3 ) o4 E I+ b
FERZ FHHE 4 . v
[wm] (pm] (mAh - g'] | [Q] | BE
[T]
e 5.5 046 1.35 0.005: | 0.005 5:6 0.51 201.1 5.6 215
£ ,
"7 5.8 0.46 135 0.050 | 0.050 5.7 0.52 200.5 54 220
3% _ _ _ , _ .
o 5.5 0.46 1.35 0.005 | 0.035 5.6 0.51 195.7 5.9 233
iz v ; :
#2 5.5 0.46 1.35 0 0 54 0.51 200.9 8.5 223

[0472]  (3F4)
(04731 Al 1 HAT AR W B~ SR0AR SREIE 70 AT, T8I0 T 45 0 S e 616 ~ 8 7% & vy » 1IEAR
HLRELARG 38 AT AR 7K A AR 5T K H s AR PR o 53— D5 D » ) R0 = RS IS ) EE 3
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151 20 TN F BEL KR 38001, A DAy R 7K 2 fL o — K HL vl P LA M) o A7 A I e

[0474] M9

[0475] R VAER AR EMWH] & T L 8o s B BEREE 9N : Co:Mn=33:33:33]
75 Al & VR A K VEVROT BEAT d b, AEAR8 R DABEZREE NG < Co:Mn:W=33.1:33.1:
33.1:0.500 77 sNBHT B8 , AE I RIS PR T il 26 L e b A AT #ub B T, DAL /Me=1.15
(7 BT R A PRSI FE N 760 °C , K408 G B2 B 9900 °C BLAb , 55 2 it 16 7] A 4 457
BIHE K AR A BT O R B AR TR 5, TR SEATYTAR

[0476] 133 E &S EAMWI A AL NI o.331C00.331Mn0. 331W0. 005 (OH) 240 (0<<a<<0. 5) , IEHK
T TEY B 4H R AL 1. 1N 0. 331C00. 331MN0. 331W0. 00502 0

[0477] 5340, R FBETVAM R ML R E AL, B A AR HN19. 1n’/ g, IERIETEY A
1.0m*/g.

[0478] 132K 5 &R FAM SARK 5 A g i — ok L i B IE AR PR B R P A4 L K
((dso—dio) / V355K B  IEAR FELRAAE IR PE AN R 3T 7 o

[0479] =10

[0480] [ T E4% 78 T 7 LABE/REL NG : Co:Mn:W=31.7:31.7:31.7:5/ 5 :RBATIR A,
IS INAE A T R H K IE M3 TOm 1 R 2 % 19 3. Tml 25518 % ZUKEAAL , 5 SZ i 9F] £ b
FRRN9E 7K F A AR o — 2k L T RS P o, [BIIN EAT VT

[0481] H TREPREAFE TENG, U, BINE S ALY AN
Nio.321C00.321Mno.321Wo.036 (0OH)2:a(0<a<<0.5), IEMRWEEY B H KN
Li1.15Ni0.321C00.321Mno.321Wo. 03602

[0482]  534b, X TBETVAI SR LL R A, A S A 19, 3m* /g, IEARIE P
1.1m*/ge

[0483] 13 3K & & S A A KK ZR A 5T — o v Tt D IE ARG PR o i~ R A2 L %
((dgo—dio) / V35K A%8 )E  IEAR R BELAE  #vES e PR AN R 3 7 o

[0484]  SCjfafs11

[0485] [ T E4% 78 17 b LLBE R EL NG :Co:Mn:AT:W=132.2:32.2:32.2:3:0.5[ 75 2\t
ATIR G LAAN , 55251 9 F] Ao b 45 3 3F 7K 5 R A o — /K Fi vl AE AR PR o, [R] I R AT V7
#ro

[0486] 1531 E AE A H B AN 0.322C00.322Mn0.322A10.03Wo0. 005 (OH) 24 (0<a<0.5) ,
TERRE PR B 2 i AL 1. 15N 0. 322C00. 321Mno. 322A 1 0. 03Wo. 00502

[0487]  534h, K FBETVAM =ML R E AL, B AR HN18. 2m” /g, IERRIE TEY A
0.97m"/g.

[0488] 15 B 5 &R F A SARK 5 A g i — ok L it A AR TR B R P A4 L K
((dso—dio0) /P3R4 ME  IEARFEBRAA IAAEE PEANR3 TR

[0489]  SCjfEfs12

(04901 [ J FE7E TRy vh i A PR AWAC R 45 B2 ¥ , DA BEZREL J9Ni : Co:Mn:A1:W=32.2:
32.2:32.2:3:0. 5/ 77 BATIR &, RAINELASN, 5 S 11 R A AR 237K SR A it —
O A EARE TR o1, [R] I HEAT PR

[0491] 1531 E AR A A AN 0.322C00.322Mn0.322A10.03W0. 005 (OH) 24 (0<a<0.5) ,

32



CN 103563137 B w Bg B 30/31

TERE ) A 2 B AL 1. 15N 0. 322C00. 322Mno. 322A10. 03Wo. 00502 o

[0492]  534b, X TBETVAI SR LL R A, A S A 19 .5m% /g, IEARIE PV
1.1m%/g.

[0493] 13 3K & & S A A KA 7K Z2 A 5T — o v b D IE ARG PR o 0~ R4 L %
((dgo—dio) /~FIAPRLAE A  IERR HLBAAA RS TR AR 3 P

[0494]  (EL#f514)

(04951 [y H A& B FEAUAIVER 7 A5 (1) 5 T (B F5 02 I LA (AN A5 0 i [ 2 25 28 5st it ) wh s 2
K25 5 & %6 S A AN AKIE TR CRR G, R 2625 TOl PR otk i) , ffipHoA 1L, 3, 115 &
{REFAESSC, PA—E i FE BT I, 455, DANT : Co :Mnff) JFFEE N1 1: LI SREATIR A A
4m1 /53 B R S Nk R R Dy 2mo 1/ LK AR R AR VA TR (CRE 4l om) , MG 2l 28 Tk 4k
i) R ER B VAR CRR R, MO 2 2 TR ki) L AR BR AR A TR (4 iasm) , MO 2
2 TR A AL D) BTR SV I, 7R s 5700, BLO . 4m1 /43S ) 7 & 1) s L RE AR T 25 Jo1
= % 2K CRe 2R, FIDG2E 25 TOl bR Utk i) o 340, W 42 85 25 it & % S A AN K I
T A5 IS LI VR pHABL A YRR 25 CEEHETHIE B AEL L. 5~12. 0, JE itk « 1 « A A58k
YKL+

[0496] [ NiREN AL TASEIRA G , MR SR FEAR « B « B AR A AT, &
K L BE I L £E120°C KA T HR24/NIF AR B4R « B « SR & S AR I & S N 5
R 7K PR pHIR) 45 SR A2, DAURR 25 C HEHETH 911,85,

(04971 DL J= 0 L 3 55 SE T 5] 9 [ A s 45 3] FF 7K A R At Jo — B vl FH IEARGS PR o, (=] Asf
BEAT VR

[0498] 153 E & E MWW A AL AN 0.332C00.332Mn0. 332W0. 005 (OH) 24« (0<<a<<0.5) , IEHK
TP B ZH 8 N L 1. 15N 0. 332C00. 332Mno. 332Wo. 00502 0

(04991 5y4h, X TBETVA I S [ L R AR, B A A AW F31 .80/ g, IEFIE PEW A
2.1m%/g.

[0500]1 45 3 & & F B M SR 7K & Fa il o — o L s F TEARTS PR i) P A Ri A L K
((dso—d1o0) /~F-I5PRLAE M  IEARHLBAAE AR E PE AN R 3P

[0501]  (ELEf5)

[0502] B T ANHEATHE L7, B &S AR AW LA, 5 SETE 59 [F] A 145 2 HE
7K ZR AR o L v R TR AR A BT R I HEAT PR

[0503] 153 E &E A AYHIH K ANi0.333C00.333Mn0.333(OH ) 2+a (0<<a<<0.5) , IEMRIEH T
W s i 2H Rl AL 1. 15N 0. 333C00. 333Mn0. 33302

[0504]  534h, K FBETVAM =ML R E A, B AR HN19.Tn’ /g, IERRIE TEY A
1.5m%/g.

[0505] 15 2K & &R F A SARK 5 A g i — ok L it A IE AR S TR B R P A4 L K
((dso—dro0) /~FI5RLAE M  IEARFEBRAA FAAEE PEANR3 R

[0506]  (LLE:f516)

[0507] [ 7 £E 4B T b DL BE SR EE NG :Co:Mn:A1=32.3:32.3:32.3: 315 RiFATIR
B RIS INZIK LA , 5 SE 6451 9 [R] 4 4 45 31 A1 7K 28 F e Jon — ¢ H vl A ARG MR ) o, [) et
BEAT VR
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[0508] 1523|HE &S EMNYIEIH K AN 0.323C00.323Mn0.323A10.03 (OH) 2:a (0<<a<<0.5) , IEAK
T 2 L1 15N 0.32C00.32Mno. 32A 10,0302

[0509]  534h, ¢ T-BETVAM & Mt R AL, B & S A H20.5m° /g, IERRIE M A
1.6m%/g.

[0510] 73 3K & & S A AW KA 7K Z2 A 5T — ok v Tt D IE ARG PR o i~ R4 L %
((dso—d1o0) /~V-S5PRLA M IEARHLBEAE A8 PE AN R 3 PR

[0511] [ZR3]

[0512]
485 SERGEME

o bsd | B | DSC 2k

S | (dortye) /| L P | {dudi )/ ) . )

$ s+t =E B | FAERE
Blpm] | PHEE | Me #lpm] | PEpEE . -
[mAh -27] | Q] [l
T340 54 047 115 | 0:005 | 0005 51 0.42 1571 29 | 20
FAE) 10 54 047 L5 | 6:.036 | 0036 | 52 042 1569 29 224
S 11 54 047 LI15 | 0005 | 0035 53 0.43 1516 33 238
A2 54 047 115 | 0005 | 0035 53 043 1508 34 240
HeARpl 4 108 0.89 .15 | 0005 | 0.005 | 10.1 0.86 1543 38 232
HeARB|5S 54 047 15| 0 0.000 51 .42 1562 52 219
Yo 54 047 115 0 0.030 52 043 151.1 54 238

[0513]  (V¥FHY)

(05141 W] % HA ARSI AR RS 40T, B8 N T 450 SS9~ 1 21 25 & /&1, IEAR
H BELAEG , 38 A TS 7K R BT 2R R b P TR A6 T 40 o o

[0515]  5y—J7 10, A 1« “P-IPRLAR K KL A ) I Eb B4 v, BAR AL I S S AH A, {H 2
TERR L B &, DERER AN TR 73 o S A, AT R AR NS I bE 3415 . 6 1) TE K R REL K 3 m , B
RAE K FR AR R H it FH AR AR R4 SR AT AT [

[0516]  F 5 B

[0517] B 7t
[0518] 1 I1E#R
[0519] 2 MMk
[0520] 3 [
[0521] 4 ZEdhfis
[0522] 5 IFARHE
[0523] 6 fkRbE
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