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1. — P 2 5 L JFA7 C/ Cu/ CuF 2 52 A S A B A1 2 — R Vb LE B R R 1) il & 7 7%, JLARRAIE
O BC A 2 RS 5 — 15wt %6 THPR A 61 2wt %6 TR IBERG » 1—2wt 26N, N — IV R 5 XU AT s W fr €] A2
7K 5 v TR s B 1) Jo i AN, N — SISO T e I e o (1 6 5, 8 FH 2R D R 2 Hs
FEXELLI00rpm—1200rpmfK) 3 & HiFE5- 1643 8 s M 1AL LR K IE W LA 5-10°C /43 B (1) 38 2 1
B 75-85 C I AR FF LI B BRI IR AVE TR B IR B S 5 1 B ) B G AE E i i 3 -
(99 v R TR 08 R BTNV TR TR MLARE S R R B VA B, RRRE B R
BEBILRIFT45-FF50C, HFEES RS ETE, FRAEN AT I {KE 25-35Pa
PLTR , e B AR R 33 U G IR K 08 , oA e E S R I8 TR, Rk RN SRR E
TS G K TG VRN N IR FE N AIIR FET0-90 % , AL B R I & RS 4h 7K VA R
TiE B AR 470 Jo 1) B 820 A5 I Ak A /K VA Hh I 7E B DU SR 4 S Bt FE 22 LA 1000 rpm—1 200 pm ) 32
FE R34 15-3080, it 38, /E80-120 C (1) T4 Hh T8 3-T/PI 5760 . 1 % H < 599.9%
AR A SRR FHE $1450-550 CTHIRO0. 5-2/NH G 74 H1, il 45 23 52 5 L JFALC/
Cu/CuF2 & A A A B 5 7 H Jb IEAR AL KL
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— ML SR JRAIC/Cu/CuF2E & BUAL SRR IR AR 2 EL A
BHE

BRI
[0001] RIS KM PERE TR AL 4 2 5 B L IEARA B} B3 T IR BRIk

BEEEAR

[0002] 4 Rk LA AR E A S b A R L RO AR BRI RN I ER
Fr e R w05, B AT S BREE B B Y8 117 3476 8 1k 3004235 70/ A4y 4 1 DA
FER I 10 %6 3 BE BB G e AL IR Aok, B & A RR IR 0 ik vy , K PBHBE W XUBE L AE A
RE S B B VR BT O AR SRR IR I B AT 2, Horp XUBE L K BH B B A TR) BRI , s 2 RREE
7714t R 75 22 ) A A O S il B H b s 9328 R AR SR R T s A s = vl A H 26 ™ L, HL B))
# (BV) BB AH A HEV) MK HESMEBECER T RARENIMD X F R T
B S Y R R QI A TR RO B B Y O R RE R HE T S I R

[0003]  #HESFHLh IERAM B RE R E AR RN E ZE A, R E IR R
(Kt % PT AR it E A8 B8 FE AR BRUK A0 5 2 AN A% e DAV R FEFE I R Th R &
T L ST o SR A 199 1 HE 81 55— FL I s b Ak DA R, TEAR A )Y SE B bb 78 & 4f X AEA 7
100-180mAh /g [] , IEF B B ¥ RAR O & oA A8 S it bk se = 1S B mis A
(4 B 1 LY R A )Y ) S T AE AR AL & L1 Co O, B BR B (1 FE 10 EL 25 & N 274mAh /g, 11
SEfR b 25 & AE130-140mAh /g2 1) , T ELAS R BRBE M0 5% , A B0 03 A BRI B2 1 - DRt i 4
of, TS TR SR — BB T A4 B I R RO R B SR R, B E R, I Ik
HH PR - L VB TR AR 22 R BT B AR B TR AT AR DAL B AT B E & R IR T 3 B IE
W B2 AR 2 2 o 1 i TR A B 4 L i MnoOa , JE RACERAIG, LU AR 28 5 Wl 4%, e A Tk B
beAehT, SR A BRI, B IR AR Y 148mAh/ g, SCFR A B AE100-120mAh/ g , Tl HLiZ A B &
TEIMERR B AR, B R A B RAR B, Mn* [ John—Te 1 1 er &5 N7 K £ Hi, fift J57 o ) ¥4 i K
HILLSR W PUE A AN S R ES I LiNT O FIL iMn 02 RSN B IR K ER IR L RN =, 5N
275mAh/ g F1285mAh /g , {H A& BAI Tl 2 A R e , IR e MR 22 , T IR PR IR 22, R B AR R o 1l
H i O 2% 0 AL B FR B i Fe PO AMIE B M T A 0, HE BB R R &
21 A 170mAh/ g, M SLPR S EAF 140mAh/g /£ 4 [Chun SY,Bloking J T,Chiang Y M,Nature
Materials,2002,1:123-128.] . B #4177l 5 00 8d 200mAh/ g bt 75 £ 1 IEARA B LA
BB 1 1+xV308, Li1exVa0sh R BE AT $H AT E: E 0T 300mAh /g 78 5 , 1B 0 - 2 i R B8R i
AR R AU A A AR A B ORI A Sk S B L B AR R b, e R R B o
B SR —ERRG = InlE VAR R0 SR IR R, BT T 200mAR /g AR L VB A I FvER
SE P A DGR BRI B A 1T 52 BT DG T, SR A Ak s i 26 T (W MERE 3R H AN AR, R il
THAES G B M [Young-Sik Hong,Yong Joon Park,et al.,Solid State
Tonics,2005,176:1035-1042]

[0004]  IEAESR, ALY IERRAL B T A & a AR AR AR T 3N T B A0 38 B AT < 3R
AL B 5 A% G - it R AR R AR S5 38 A B AS R S 4% ol 4188 - F Vb LE ARORN B Al
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HOATAEBE ] LSRN B f5% A0 28] T AP o ) 48 A2 D AR S AR - TSR ] e A AT
JE 9 0 FRCHR, T B Armand S BT 4 HE ) “PEAR R o 1T SR A0 T — P b R, AR A A
DI FE T, REMe 2% H A MeFn KA R T A2 4k [Badway F,Cosandey F,
Pereira N,et al.,Electrodes for Li Batteries,].Electrochem.Soc.,2003,150 (10) :
A1318-A1327.] :

[0008]  nLi*+MeFatne —nLiF+Me’

[0006]  ZEiX ANt A B B 200mAh . g I EL A B T HRAS T AR s
FEE B EE A o b A A R B O 2 AN 2D 1 SCRR T 5 SR 1T R A0 40 IR AR A A3 T80 il 2R3
AR HE 6 P S50 B R AIC, B8 8% 2 S D2 LL BN, L s A b i~ 25178 v v £z
FE2.0MRZE A o SR T AL H A BLE 293 2V i~ & L, B A 1 20 1 s S &R AL
AL AR IR T AL AL R E B B 7 W it AR A R HOIE IS R /D, 32 E W AR T 3 AL
WAL AR R R I B R B E R M RN, SR A R AR A L
FE PR ANGE s Hoal A — A 970100 ) 4 PR 2 L L3 2R AR TG, DAL AR e T i v 2 3 B
IR AR AL e, BARA I 708 SR I R FE TR A BREE Sl b R RH L 3 32, SR Rtk
() 9 J8 300 A ME LA TR i 5 B 11 3 LB B, ORI P2 R v HL vl Fl 32 3R S S XM RHE TBCRL I
A& SR A RAGELET A] L B A ANRE T AE ST BB B AEB) 775 AT AR AT , PR E
J R 0 T8O 25 TR LA SR TR S B AR FRBE T3 AR

[0007] PR ULH R —FhEA R RS AU R L 2RISR AL - mER e B
AL H AL BRI 52 B A AL R 28 J7 122 AL By Ok L i S FH ) O B

LZRAE

[0008] A BHAE X B T St RIR 1 a4k T L I A7 C/Cu/ CuF o 52 A g A A B 25 - Ha it
TERRA R B i 26 T, 1% 7 AR I AL « i LS SR T R TR R, A PR A ] 5 AE ORFF
LR B 23 5 225 e 1 32 4602 5 TR s 9 Jee AR A v s YRR e B2 D o7 A e A A R, L S5 A
AL IR T ot A AL B 7 45 ) 140 325 4552 2R TR 0 I P A Ak 2 70 il LA L) B 25 B 465 1)
[T BB, 1202 e i B A B s 9 L BE 77, KR BE SR mr B A bR il § 38 [R] I A
TR S A AE SRR URE (1) 2R TR R — 8 B JE AR, D F AR R AE OB I R AL T [R]
JR 4 %0 AR T F AR O B 7724 3 T M BN R 2 VIR SR M A0
5 AT o 3BT RO JFURHT [ 58 A, I 50 7 AEVRURE S B2 HR AR BCR AL BRI 22 PR SR SR R RS
FEFE R R R A A TR

[0009]  3XFhidEss T JR A7 C/Cu/CuF 252 & F AL A 81 B8+ il Wb TR Al R A HL i 6 T ik, B
FERAE D - BC B AL 5 —15wt % RS BRAR L 612wt % TR R R, 1—2wt Y6 N, N — 11 FF 35 XU A 7 9 e
(1) JEE B 7K VTR 5 G P TR IS BB T ) B B N, N — I B LT s Bk e R & [ 643 , 4 F SR DU R 2
7P FE S L 900rpm—1200rpm ) 3 B2 4 #5154 i M Z AT LH /K IE TR AS—10°C /53 B (I
[ 3075-85°C F AR R 100 EL BT 4R 7KV VR B TR TR 540 5 g o 4 T2 e 1) 5 s 6 AT o=
B A 8 % TR R RT AR H B B 073 b R v 1R TR AL, G B RN
R ERALRE S B B G AL, Rt i BRI ERRARRIF N 45-F T50°C, F B HT R
PR E A RGN SRR I AL E 25-35Pabl T, FF S BE AR I 15 T LA K 45, 1
A E S BRI U AR, i RN AR S T4 R 5 B T8 5 RHR AR B R

4
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AR IET0-00% , AL R TR0 BRI e R T 820 B AL Bk W
AR DU A 55 DL 1000rpm=1 200 rpm EFE R B 153080 , JLURL 08 , 780-120
CHIFHRAh FIR3-T NI S 4E0. 196 2111599.9% 4 U IR A U 1257 T FHE 51450550
CHRIRL0. 52N v ), 9 B8 5 ot JULC/ Cu/Cu L A5 R AL B 5 20 TE
.

f0010]  STATEE AL A0 5 8 T« 0 BRI AR B B 4 T 0 ki
P A R 2 7 (5 T T J 2 B O E 5 R T A et e IR SR
P RO H A K SR 1A Lo A L S 25 RO 5 P 1 22
R TLIR 22 B OV SIS MO E BRI AT B 00 o R ) KR LS 82 2
P ol 55 O (A S PR o AR A SR TS 5t 5 B e, ooy
BOPRA BRI R0 T IR R L G T BTRUE IS0 A SR T M7 B
R R VO T 2 b oL L ISR 4 52 A S T /R o R
PRI 2 L i SRR 7 P BT (LS 0 AL R

Ft &15 BR
00111 P 1iZA R BT LOYR G PR 78 HL 25 &« i HE 25 55 PN 70 i fE R I, W JR XA 1. 8V -
4.0V, FRICE 0. 1C,

BRI

[0012]  DAF &5 &2 iise lxd A R AR — DRI REA

[0013] it 5] 1 « Fie il 2L e A bwt %6 RS R R 6wt %6 TR B i, 1wt %6 N, N — I B 6 X0 7 445
i () S B 7K VAT, A FH B8 DU 2 2 M R 22 L 900 pm ) 358 J3 1 1543 o 1 1% AR SR /K VA TR LA 5
C/ 5 Bh ) JE 2075 °C AR FRZ IR T B B UG K SN R TR IR B e o 1 T il 1 st
FRE AEAG L /5 B 2 JE T PR o T4, 1% T R mT DL E A1 7 3 L 1 A R TR 4 B
TN R IR S B P S B VA B, At B B3R IR E R R BIZ N 45°CL, H B SR
PR B2 RGN AR IFEARZE 25Pabl T , HF i B AR IR 4 U G A K 0, B Ath 5
VESECRINLZE TG i RN AR RS TR 45 UG 18 T8 5 M BHE NI B o v Ak
FET0% » FAL B BT = A 0 7V T i R R ) o 1) = 85 1) SR AL B K VA v P R AE SR Y
FOIHPEFEAZ L1000 pmf¥) 38 2R Bt HE 1580, H i 38, 7580 °C I T8 48 b T8 37N f5 7
0.1%ES599.9% TR ESMIRY T FAIREI450 CHEIEO . 5/ fF v &1, il %15 2%
22 L JFALC/ Cu/ CuFo B A A B - f it iEAR A R .

[0014] St 512 « i 1l 4L RS A 15wt %6 TS B A < 12wt % P MR BRI , 2wt %o N, N =3V FF 5 XU 7 0
Tk P () RS U /K VAV 18 SR DU 3 2 A BB 252 A 1 200 pmff) 388 3 43 1593 o K5 12 A 2R 7K I TR
PL1OC /438 i3 5 b F 31185 C H- AR Fr 15 5 B B AL 4R /K VA A B R IR T B8 e o T ok
(1% B8 o AE ARG /3 B0 25 PR PR B v 108, % T 8k A 0T DL E W T 3 b 00 BT V2 R TR
BRSNS R TN LRE S B vP R B VA WL, R e b 2 B BB E P IR BI Z R 50°C, H A &
PR AT E RGN SRR SR E32PabL R, T o R AR IR 1 1 A K T,
fh e SECR LA A, ik RN AERRE TR G B TR 5 RN NI i
AR FE90 % , AL Joa 1) B S G VA W HP R A ) o 1Y) - 1 845 () R AL B KV VR R R AE

5



CN 106972158 A w Bg B 4/4 T

RV O IFHFER L1200 pm P38 B T 43080, Ho 38, 76120 CHY T4 87 /Nif
JEAE0. 1% E 599, 9% G UMIR AR LR T FHELRI550 C I 2/NN 574 5, il %4 153 21
gk G A7 C/Cu/CuFs 5 A A R A1 28— R T TE AR A K o

[0015] i 513 « T Il L e A Twt %6 TS R A Ow t %6 TR SN » 1. 5wt %o N, N — 3V FF 35 U 7 0
P e P A G 7 VA A58 P 3R D 9 2 045 B0 2 DA 1150 rpm) 3 J2 B FE 1043 B o 4 12 4 4 7K VA
PATC /4 B3 BB T 380 C I AR FF1Z 5 FE B B AT R 7K VA TN B R B BB o o T )
R AR AR v 2 B ) B AR 0, % Ik R B R0 T 3 00 B ¥4 VR TR AL » 0 it
S TN TR TSRS S 2 3 s AL, R AR A B BRI S PR B F T 48°C, FF B E S
FIREET RGN SRS SIBEARE30PabL R , 1 i BE AR I 15 il R 6 i 7K 48, HoAi
BAE S BCR B TR, FRE RN SURRRE TR R G 8 T B S RNZ IR R A
HPE80 % , AL H T 11 8 RS s 7K YAV P S TR B 0 T 1) 22 1535 1 AL e KV Y P TR AR R
V3R 2 D2 P 1100 pm P38 B R Fid b 2680 , Hfad 38, 76 100 °C 1 T 148 185/ N J
7E0. 1% H 599, 9 % IR A SRS T FHELRI500 CEIR /NG 574 40, i #4415 217
22 L JFALC/ Cu/ CuFo B A A B - F it B AR A R

[0016] S5 4 : e HiZH Rl owt Y6 R ER AR | 1 2wt % PRI B e, 2wt Yo N, N — IV R 22 XS0 TR 475 T
R (IS U 7K VYL, AT P B8 VU SR 2 7 BB 22 LA 1200 pmff 388 5 4 8 43t W 1% 2B 7K YA W LAS
C/ 5 Bh R JE T+ 2182 °C AR 7 1% 5 JE B B UR 7K T VRS BT TR P 5 2 o 48 T il P
FRE ARG IR 5 2 JE I IR B b 4, 1% T RE SR B R T 3% 16 R Y8 R T, g A
TN R IR NURE S B P R B A ML, A i B F 3R IR R KB Z N 49°C L, HF R EA R
PR 52 L RGN AR R JIREARE 30Pall T, 5 B ARG 4 U G I 7K T 05, B Ath 1
VEZ BRI AF TSR, R RN SRR E TR 45 R 5, T8 5 MR N B 9 AT
J£85 % , FRALEE DT I B 9 D G 7K VA R HP A IR R A7 Jo 1) = 20 ik 1) SR B K VA VR F R 7R SR IY
IR FEIE DL L 100 rpmf¥y 3 T BiF 2680, H G by, 721 10 C 1T E46 th TR 7/ S5 7E
0.1% & <599.9% SR E B ILRY T FAILEI500°CHEIELL . 5/ f5 ¥4 20, il 2 15 2%
2 3L [ A7 C/ Cu/CuFo 5 & AL AR B 55t I IE AR A B

[0017] St {515 « e il L Rl A 15wt %6 RS R A < 12wt % PR MR RN , 2wt %o N, N — 3V FFF 35 U7 0
PR i ) RES U /K VAV 1 TSR DU 8 A B2 A 1100 pmf) 388 52 40 1 1293 o K RS 23 7 v ¥ A
10°C /43 H 38 JE 17 380 °C FHAR KR 1% 15 & B D 46 7K VA U A B IR R B B o 5 T2 1 )
B AR AR v B =S B BR S AR J, Znt FE R B R T 3 0 B YA VR TR AL , R
FE TN R T LRE S 2 B st AL, R AR L B R BRI S PR B F T 46°C, B ESS
TR EES R RGN SRS IBEARE32PabL T, T 8 B AR I 5 T A i /K T4, Hodth
BAE S BRI TR, FEE RN SURRRE TR R G 8 T B S WRNZ IR R A
P85 % , AL TR 1K) B RS U 7K VAV PP RS TR B 0 ) =2 1635 1 AL e KV VR P TR AR R
VSR 2 G DR DA 11 20 rpm P38 B S Beh 1 7D, H fad 98, 7E 110°C IO T R48 186 /N I
7£0. 1% E 55999 % W UIR A SRR T FHEL 550 CHIR 27NN J5 74 41, il #4445 21 7%
22 L JFALC/ Cu/ CuFo B A A B - F it iE AR AR .
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