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1. BDhEEE R, HAaE

B 12 B AR G0 B e U 4 SR IR b M B}, BTk B It U 4 SR i I $h MR LA 22 /D 20m™/
g LbRMAR A Li, MPO, R, i MAEEE Ti.V.CriMn.Fe,Co MINi Frf5/b—
Fhact i g, JerpfE R o x R 0-1, I BHAE IR FIZAH AL 0 < x < 0.3 fl/ 5 0.8 < x
<1 FOZH R R P R AR T T VA A, 26 6 BT A B U 4 R R £k DA S Pk B R AR DA
{68 7 HL I X976 A R 1) 4 4L 2 2D AN SL A RIS A 4, L AR B il 222D AN L A7 BN A A
B B IV < JE IR SR AH AT B R IR S SR IR Eh A, Herh A B L U S TR R £k
AR BT IR SR (0 0 TR IR IR Sh A0 22 (R (9 F o3 EUBE R AR 22 /N T 6. 4%

BHAR

5 AR AR F AR A -4 1 ARRH B AR B o 1 P

5 BF AR L S ) B AR B IR AA 5

55 [H AR HE 0% 0 ) BH AR SR I A4

HApiZE b sr 220 100Wh/kg (FLLAE T RILH 220 5000/ ke ILLIZ.

2. BUREE SR 1 1 B 28 & it A iz W ith 78 &2 /D 90Wh/kg (1) LL BB N R W HH 2= /b
1300W/kg [ ELIhZE.

3. mihEE I, A .

BHAR , 1% AR L5 oA 22 /0 20m?/ g LR TAR LA KR L MPO, IR 4 s 48 1ot U 4 Js T R
AR, Hdh M & % E Ti. V. CrMn. Fe. Co M Ni g & /b—FhidiE 4 &, 3 H e N
i x Jy 0-1, Hrd #d E 5 Je ie Sh A0 BB AT e B 0k AR 4E B0 2 TR 2K, BIrad SR |
LHEBR ZHA Tonm B /N P35 S S AT T, JF BAE =R NI AE 0 <x < 0.3
AT/ B0, 8 < x << 1 FRZE R P AR IW A8 5E 1) [ AR, e 33 P ik B e V% <6 SR o 1R 3k LA A
T bR TR DA AE R th (7 B U () BRIk 2 /D AN L A7 IR A A, L b ik 22 /D AN 2L 47
(VRIS A AL 8 & 4 0% & TR Wl R SR A R ST B 0 U & R Tl R S A, Ho b il = o
T < SR T TR SR AH RN I ok T R Kot U <6 SR IR SR AH S IR ¥ 4 B R ZRAR A ZE /N T 6. 4%

BHAR

5 AR AR F AR fich -4 1 AR R B AR B o 1 P

5 BF AR Ha 7 3 ) B AR B 34 5

55 [SH AR 0% 0 1) BH AR SR I A4

HAiZE b sr 220 100Wh/kg FILLAE N RILH 220 5000/ kg ILLIZ.

A BRI SR 3 1 D22 8 M, HA iz f i 7R 22 /> 90Wh/kg IO LLRE T R It B D
1300W/kg [ ELIhZE.

5. BURMIER 1 8 3 1 my Dy 2 & ity Horp ek & SR I 6 B i IR b AH N BT iR T2 (1)
T & SRR ShAH 2 (R o U BE JRAR AR R/ N T 6. 25 % 6

6. BUCMIEESR 1B 3 1 s D ZR & HL i, e o e )t IR < e Tl 1 SR AH M P ik 2L )
T & SR IR ShAH 2 (R R 3 U B JRAR AR RN T 5. T5% 6

TORORIER 1 B3 1 m hEE E i, Horh el E R < R R IR A A P IA T B 1)
IV S SR IR ShAH 2 (R o B BE SRR ZE /N T 5.5 % .

8. BUMIELSR 1 B 3 1) iy D2 8 FL iy, e v o e B )t 98 < e Tl 1 SR AH M Pk 2L )
I < R R S ) B 2 A I B BB = s S0 @ R 2, 9 B A e
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A E AL SR R R A RN IR T A0 U 4 R W IR SRR A TR i B TR BT IR = A
BSETHRE LA Z AN ZER N 3%,

9. BUFIELSR 8 (1) Dh2R & Wit , FL A 78 BT sk 0 R 5 il 2 TR) BT A A% S 50 2 7/ T
4.7%,

10. BCRVEESR 8 1 1 Dh 22 % Wit o 78 ik P D i i 2 TR Br B A S8 22 /N T
4.5%,

11 BRI EESR 8 BB sh R 5 Witk A 7E Bk P A & i 2 TR BT A& S8 2 =7/ T
4.0%.,

12. BUFIEER 8 BB Th 2R 5 Wik, A 7E ik P A i i 22 (R BT A S8 2 7/ T
3.5%.

13. BURIEER 8 Wi Th R B Hith, oo ik & #1101V 4 JE B R £LAH R IR 2L i
JE G R IR E A B A A S T, o i B BRI 4R T IR £ A R iR ST O v 4
JE IR IR Eh A 2 [ EEBC R AN T 1.6% .

14, BURIEESR 13 W s ThR & s, Horp prid & S 00 0E 4 R B R Eh A B id 2T 8
TE L B WEER EhAH 2 (B AR I N AN T 1. 5%,

15. BURIEESR 13 W R ThR & s, Horp Bk & S 00 4 R B R Eh A A id 21 8
TG R ShAH 2 A A T N AR /N T 1. 4% 6

16. BUFVESR 13 [ B3 & i, S 7E prid & 8 n0 v 48 Bl iR b AH AN ik 248
TV G TR W IR £hAH 22 8], FH A 1 & B FATART P A A% S B0 B P A AT 8%
S TIC R AR

17. BURELSR 16 )15 Dh 28 M, A 75 Bk & 8 0 ok U 4 o 1 6 A0 N i ok 71
(3L VP 4 Je Tl T A 22 1), Bl ot S 4 o8t TS RO ART TP A i A 2 B0 B0 7 Tl 3 A B R T
7. 5% HEETIC NV AR

18. BUFELSR 16 )5 Dh 2R3 s, H A 75 ik & 8 00 o U 4 J W 1R b A0 A B ik 21 48
A 3L VP G T Tl T S AH 22 17, El S ) o8 L RO A R TP A i A 23 B0 B T T 2 A B T
6. 0% K FE I AR

19. BUFIESR 1 883 B E2hRE mth, b, Frid it s & E i s B 20 25m° /g 1)
bR AR .

20. BURIESR 1 80 3 S th & ik, Horb, Irid #i it iE &R iig £k B £ /0 30m /g 1
bt R AR .

21, BURIESR 1 80 3 S th R E ik, Horp, Irid #i it iE & Rk £h B £ /b 35m /g 1
bR AR .

22. BURIESR 1 80 3 S Th R E ik, Horb, Irid #i it iE &Rk £k B A 2 /b 40m /g 1
bR .

23, BURIESR 1 80 3 S Th RS ik, Horp, Irid #i it iE & R ie £h B A 2 /b 50m /g
te R .

24. BURVELR | 8L 3 W s ThR & s, Horb, TR 8t i & e i R b A4 R 25 70 I B
BRAK I T B T PP MR A7
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AL E T I

[0001]  AHF B H N 2005 4 8 H 8 H R HAFRN “HUKFE T A7 K 1
[ & B L Hf 200680035978, 5 ( [E Br % 5 4 PCT/US2006/030579) [ HIE .

R G
[0002]  AGURALHE BT AZ AR, I AT HI -6 i & e it () 26 B (AR 203 I
1F R R

BEHEA

[0003]  E5FIAERPRY " B T3 i U A L LRI S R A 0 %
ME TR TR, XSV B A 4 3g/cm’™—5g/en’ff) fi i L AHL, JF H
T ARV 2 S AN . ORI A (A MXO0,) \NASICON (A, (1" , M”), (X0,) ;) \VOPO,.
LIVPOF LiFe (P.0,) 5K Fe, (P.0) S UTA P LAY JE P 404, JEoft A HBRBIF, HL W,
W RN e o VF 2 SRR L AP ELAT L H AL 27 P T A AR A T4 5
RIS TAE 935, V2R RO AL & Wi B A PR A Pl ot RHEE SOt b 3 4R
S LiFePO, 75 21 T FUA AR H A R 9 [ 7 L

[0004]  SCHERARIE T “HK A" BT WA B BT, Prosini ZF7E“A New Synthetic
Route for Preparing LiFePO, with Enhanced Electrochemical Performance, ” J.
Electrochem. Soc. , 149:A886-A890 (2002) F iR T VE MYk S AR L R E A A 8. 95m°/g
[0 LiFePO,. AT, S5 G bHR HORBE A3 , (L A A0/ SRS DL 06 5 2 A0 K
RO BB FI0AE AR L B R FIROME R (1A, 7 5C R 3¢ F T i
AR .

RZIAAE

[0005] R T HK I F W AFA B, X LR BRI 5 S AT B RS BT N4 &2 A
[FI AR PR R o 40, 2 FF BN K A4 L AT 2R B HH 42 i ) v A% 5 28 G 1 R LR AR e
PE 2 = 3 2 22 A R B [ VA Y

[0006]  7E—TJ7 1, #2fit 7 FIAE & 7 A7 A RE B8V 6 )8 B IR Eh b B, iz BB g 22 D
PN AE A, G ' B VR 6 B W IR SR AR AN ST L U & B R b, A iz A Z [ H
SRR ZE R/ NT 41 6.5% .

[0007]  7E—ANEREANSLHE T 2, BT U < 8 B IR £ A R B P AH 22 18] 1 1 40 B EE 7R A A
ZR/NTZ16.40% BUNT2) 6. 25% BUNT#) 5. 5% BN T2 5.5%.

[0008]  7E—ANERZANSEHE T 0, ST U 5 B B IR SR A R Pk 22 D AN EAE 2 A
IF H B & 5 s 2 8000 a B sE , I B H A e it I ) 22 2D AN = i gk =
B ZERNT 3%

[0009]  FE— P ERE AL EH, d A RS EE R DT 4. 7%, Bl T
HEHPEESHNER/DT 4.5%, BEMIFE E &S S NERDT 4. 0%, Bl
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MU E R A& S ZE 7N T 3.56%,

[0010]  fE— B ALl 77, #T I &8 UL EL A B AT A LR S A% S 80
AR Z /AN T 1. 6%, BUEFRA T B d & S HUs DRI Z /0T 1. 55 %, BUE A
FHH ) S S BB N R 2 N T 1. 5%, BTSN 32 50 1 i kg 2 B0 R BRI 2 S
T 1. 35%, BUFEPIAS T 50 80 & S HUR /DRI Z /N T 1. 2%, BUFIAS 350 1 kg S
B NIRRT 1.0% .

[0011]  fE—ABREASLHETT R, #ITE & B IR LA R AT A 50 S S Hm K
P22 57 KT 4. 7%, BUEFIAS 5 E s S8 s KR 2 7 KT 4. 8%, BUEH AN E
) s S KRN Z R KT 4.85%.

[0012]  ARAE—ANSLHETT &, ZPUK G B B A BSR4 BT AR 32 S8 B~ T, Vi P T
WAZ Ve N AR SR R AR NTF 20 1. 6% BUNT 20 1. 5% BUNT 29 1. 4% o MR8 5 — 5Lt
77 %, B i AR BT AR £ BRSPS AS B T 8% B 7. 5% BY 6 % (I RLAE

[0013] FE—AEREZ AL R T, ZHE T E S BRI RG220 %) 20m° /g B 5 D
2] 35m° /g I E /D %) 50m” /g K EL R AN

[0014]  FE—AELEALE T EF, ZHE I SRR M EE A G (AMPO,) \NASICO
N, (M ,M”), (PO, ) VOPO,.LiVPO,F.LiFe (P,0.) Bf Fe, (P,0.) 25 #4351 A FE B3 4 T2 %
(L5, o A RTES -, MM AN RIS SR

[0015] FE—AERZNSLiE TR T, ZEEE S BRI A L MPO, [ a A ik, H
FMAEIER Ti.V.CriMn.Fe.Co M Ni &2/ D—FE—ATLIE SR, HHPAENHF x AN
0-1. MA[{UHE Feo fEEIR (22-25°C) T, iZMEHME 0 < x << 0. 3 FIAL G I A AT R WA [
VA, BCEZMBHME x N 0 B Z /0% 0. 15 BILL R P9 R BN RS B 10 [ VAA, B 1% k)
7E x A 0 BIZDZ10.07 B 0 B &2/ 0. 05 (L RGE A R AFE BB . M RHE
AIFEAR R 2 T RO ARE [N E AR s, Hop 1 <x < 0.8 8 A 1 <x <0.9,8
Hrh 1 <x<0.95.

[0016] FE—ANEREZANSLHET R, B IR 48 W ShAH 2 A 4Rk Li MPO,, ifi 73 8 it
& B IR ShAH B AT 4Lk Li, MPO,, i 7E = (22-25°C ) R 0.02 <y < 0.2 H.0.02 > x
> 0.3, AE—PNRENLHHT RS, SR 0 < x<0.15 H0.02 <y <0.10 (4T
P AT R I [ v

[0017]  FE—DEREZ AT, 28T S8 IR Eh A B B A AE & 5 SO y+x [
H RS ) — 845

[0018] FE—ANEEAELETT B, ZE TS BRI RS Li M PO SR,
HMAEIEE Ti.V.CriMn, Fe. Co fINi B & /b—FisE— 1Tt SR, Hh x A 0-1 H 2
A IEREL . MALHE Fe,z NZ)0. 15 & 0. 15, FE5E (22-25°C ) T, iZMEHE 0 < x
< 0. 15 BILE R [ P ] R BA [ a4, B M R x O 0 BIE /D2 0. 05 B4R TE T i
RIAFE R E VAR, BEE ZAMRHE x 2 0 215027 0. 07 2 R YE H P 2R IW R B 181
o M BHERT ARSI x = 0.8 Bl x = 0.9 8L x = 0. 95 N WA RN EEE.
[0019] FfE—ADBLEZ AL R, Z8 I & BRI MR A 1% B R0k 5 kL 4F
EER 2 TR

[0020]  FE—ELEASEHETT E T, Frid e EA 2] 75nm B /)N BUE ) 60nm B /) VBY
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&) 45nm B /N 38 B /N AT RS

[0021]  FE—NELEZANLHE T R, 8T &R W R AR B AT A BOE A SR ok 1
70 JF Bl x— SEAT I E 11 3 500 R /N T 45 800nm, B /T2 600nm, B¢ /s T4
500nm. B¢/ T 2] 300nm.

[0022] fE—DEEAELIETTRT, RO E /DT 3 HEXKER EAAFER) T H
o

[0023]  7E—ANEREZASL TR T, 2L R AR AR RS .

[0024]  FEAR K BH ) —J7TH » B AR B FEAIT I 4 J8 W R SR A R A L, MPO, [ A 2H
(et I 4 B Ah A RE, b MBS B Ti. V. Cr. Mn. Fe. Co AT Ni [l& /D —Fhif—47
SR, HHPAERAHS x R 0-1. EZMEHE 0 < x < 0.3 B RER A BETE 0 < x
< 0. 15 KL P r] RN E AR . ISR T 5 B B b 1 HEL Ak 2 L

[0025]  FEA KA 53— J7 T, Rt T IXFE 40K 9 dn A EIE VE & B TR 51, 12T IR $h7E
MR s AL BBy, B A 204 25m’ /g FILLRIAR . 78 F-Les2i 77 R o, A A
JE R I 5 TR R 2

[0026]  FEAS B 5 — J7 T, 3R AL T BEAS B 10 [E] VA AR I U 4 JE T IR 2L, iR IR Eh A
T 150°C B T IR T i, J-H A 2 /02 25m” /g R LR TR

[0027]  FE—AEE AL L, BTN SR B R AT A S0, IR BT
A RRAELEA P e ML A7 8 L, BUE Frid o7 RAEAEA TR 8 e ML A7 &
o

[0028]  FEA K EAM) 5 —J7 T, 2t 7 — PR I & SR B IR £h X B RR ShAE 5 — Ik e
B AR LA A R AR T2 P BN A, JF BAEAR T 150 °C AR BIAEAR T 100°C 1R
FEVBAEART 50°C BT T (R FR X P ] 444k

[0020] N —TJ7TIHRME T mIhEE . 1% H I S B AR . BHAR . 55 FH AR RN BH AR fi 45
[SH AR R BH A5z 5% F 14 LA 5 55 9 0 PR 32 0 1 B R0 B 44 AR5 BH AR P32 30 1) BH AR B 3
o 1% E HIAE 2 /D2 100Wh/kg (205Wh/L) [ LELRE T R I 22 /025 500W/kg (1000W/L) )
b Th 2, 3F HAE — S0 45 JE oh 76 %8 /D 4 90Wh/kg (180Wh/L) ) b BE T 2 T % /b 4 1300W/
kg (2500W/L) FILLIhe. FER-LLstif 77 £, b B FE A 20 4) 25m° /g LLR TR
UK eI R IR Eh o A LS TT S, PIARELHE B A 2 75nm BICHE /S ISP 3 e/ i
B R ST BI9N K 23t 4 S e R 5k SR L AT 4 BRIA 2 o RS B MU SEIE T 2P, IR U4
2 Li MPO,IH &, o MoA—RiE 2 M &8 . Frdd A5 EA /0% 25m°/g L
KRB, £ HAE x M0 B 5 /D0Z) 0. 03 FIFE— ST RPN E 24 0. 15 MVERE RN
FooE AR . FERFBRIG ST T 7, I EAE Li, MPORIA G W R A 4B 2
Ho Mo FEZ Rt IE SR . Frid Bk A 4R s )2 B 2 7onm B /N 1T 34 B/ M
TR, I BFTRASWAE x 9 0 BIZE /D% 0. 03 MIAE— L2 T 2 AEZ 0. 15 e
AT =R (22-25°C ) MR E KA

M (=] 354 AR
[0030] &5 tH T R BR B T Ui B B 1Y, A = 3T IR
[0031]  [&] 1 SRR G B Bl IR 6 25 A7 A4 R 1 325 5 e 8 s R, 1% R U FH g oK
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T o

[0032]  [&] 2A-2B 43 ) {7~ [ SR 40 oK 4 A2k 1k 1R 64 ) 1Y) BH 32 R G 37 41 R 5 L B4
BEEME sifi ] 2C-F WoRfEE] 2B REFE L EER ) Fe PO fiT C TR AT Ko

[0033]  [&] 3A SRR L EL St 77 Z2 1) H B L, FePO, B 7 A7 A BHR 2 A, — iR BEAH I <1
P 3B 25 B L1, FePO AR} o A o 4 i i A b 1

[0034] ] 4A AR AR R B B L St 77 R KL L, FePO, B F A7 A B 28 A — LS
FH P, AR BH T A R R I A T R X3 5 i P 4B A BRI L FePO M B HEL R
FEAH 2 R B AL bR I s 9K AT sUAE I 2 A i b 2 R BN S BORAL B @ S B2 A
[FA R

[0035]  [&]5 & SEHEH] 2 AN K BRI IR Sh 72 5 Ph C- AR TR A 2/ M2 1K ;1% il
& E ARV S — R A &, F RS RS ELE AR AEE KR 10%.
[0036]  [&]6 2 MUFLRIA BRI IR Eh 7 5P C- R T A A 2 M & B i R R I
WL SR — R R EASCEAT A, IF L Z R E B8 TR — R F EM L TR — R AR
=P

[0037] W& 7 J& Ut AR S LL St 77 R AIGK K L FePO, BT W47 A RHE J1-F 58 4 AL
2R T 5 AT AoV FELAL 2 P26 1) P Ak 2 F s P PRI PRI B S Ll AR 1 P 18 BT P 4 e 34
[l 22 ] s 78 A ERVE R T KGO RE A 200 T (4 J (0 T8 4 3 B, 12
T2 x B XI5, 78 % X 43 P 1 L R (OCV) il 2L ik 8 s A8 4K, , 11 AS J9 1 52 B OCV
[0038]  &] 8 i it I AR 5 L St 77 SR A AN K 2 L1 FePO, B+ A7 A RHE LT 58 4 B 22 Y
SR 5 AT UV H A2 1 1 LA 25 v i AR AR 1R B S L AN ) 1 A B S48 R 5 1)
th 2 B s 78 AR B VG R T K G B A 20 T B9 R 0 [ VA A4 6 B, 130 A 2
TR x (X8, 76 1% X I A FFER HE (OCV) B 4H ot B A8 Ak, T A 9 52 1 00V,
[0039] & 9 IR T 7R AR 7 AR T I RS S 1 PITT & v 7 LS ) R R P 3
2.

[0040] P& 10 BoRx T 9 M HLHAE PITT 76 HL SO0 HH R () 25 B R BB R R & 5 29 v 7
ENLFRAILRBE E, BRI BEE FWNE KA &.

[0041] & 11 UABH 1 1& 9 (I PITT R SRS, AR 85— M RFTER 9 A 3. 8V [ e fiL i
JR 20 5T HLth 3 L SmV B HL R, 7 50 %6 78 IRAS NI & 578 PITT HLU& EE OCV (K4 20mV
ZHT LT3 R B e

[0042]  [&] 12 IRV AEANK L Li, oFePO M KL EREAT AU 70 FE PITT SE5G, Hrh 7238 2P AH
- 65 HL R 22 BT 2 0] LA s 7R LR L

[0043] & 13 B T 12 A AE PITT 78 FLSZISHHIA) T & W R B R B B &
[0044] & 14 B7n T 12 FHMBAYT PITT A SEEE, A — B IEFER A 3.8V (7S H
F R ) 5 T Ll B R SmV PR EL TR, 7E 50 % 78 HUIRZS NI 524 PIT HUEAS L OCV & 5mV
1S4 8mAh/g K &

[0045] &1 15 R 1 7E50% SOC T HH % BUHo i 78 BB R Eh M L IRAZ (1R K X— S 2R AT 5
3P

[0046]  [&] 16 {27R T £ 67% SOC "I INAF 1) FHARHE A= & B B9 4K 2 LiFePO B i 3R 43 1
K X SIEATH L
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[0047] & 17 7n B Ul B T MR S L S 77 22 A R oK G I A7 4 R A 2 1) Fa A R 1 25
[F) 53 AT o

[0048]  [&] 18 27K 1 HH Swagelok HLMINASISEHE] 1 IGKE BRI A = .
[oo40] & 19 7R AT A A0Skt 3 H ¥ Swagelok #iff (hardware) F4id i) =M
Tt I

BIALHEA R

[0050] #2518 A axX L bF B UG K 0 A7 MR RS B a5 it . EARAR B ML R
I, EA RN R N T AR S5 AR 2 LhEk L R T AR A B A Rh, IR T 5
AT FURLRL T R A AH LEAR AR A R P ER PR RE . 45 B Hb, BRAR BB AR I 25 A AH AL 491
i M 25 R SIS BRI L AR Sl HE AT 5 EL 7 il % ) B0 {5 P B (1) 5 122 40 K G b ) 7 2 Rl FR 465 1) I
AR RN E AN F], 9F BARAL T SRR R EEAS R D8 1 FAL 2 Dh AR PERE . I e
FHORAER P o ) 22 77 AR B L TR R Ao M R B D — AN S T (8, S5 el SR 1) L
T K B B I I ST ) BB AR AN B S AN RN R EATREA A
A B BB AL 22 1 RE I T M BE RN J1 2 M RE o AR SIS, IRIE— A B2 AL 7T R 9K
P F AT MR T— B R i P R FH SR I 58 ) AL 22 T R

[0051] e, 49 KA EHR (LA & i A F, I RN AL A B8 G 43 6 A
AR EMEEER . Ba07E NI & FPRAS o, 78 #GE 8 B0 o G AT () fd i in
), B0 SO Bk 45 A T A R, B R 4 2% DA A DU AL 2 2 B, R
T - EIEIR, rT R AR PERE

[0052] YKL EFIAEM BN (RIGRKEAER ) BEEmAS . A AR ST s 4
U/ FH 1 FH 3 T B P 3R T B8 3 T B U [ AR RO AT Sl = AR R R 73 i 5 | S 1Y), HL DR AH SS9 K
G RST AR ) BB R T BN 2R T 2 1) (4 (R B o 8 20, S%oF T e B Al s A Al it A TR SR
) FH T PR HH R A T RS, i R T RS P K S o %) T FH 22 ANl A B R ks, B
FH 2R T A i — YR PR s A S B AR T R <), o L SR 88 ]OSHICF Nk Ad R SF, i R &
DL AR PERE . A R Bl 5 S A RO~ T ot o e A b T R~ AR 17 SR R A PR I Ak mT AT
SREA R R (a0 dh 5 ) FNAh 3R TH 2 W) (1) ) B By R e o ek i R, i R
SRS /N CISRILPUR M RE o IXRERIM B AT IE & T AL 28 B, o it oA 9ok g ge,
I BAEZGOR AR T BT id 25 B i 22 /0 3509 kit B A UG SR ] B 4R T .

[0053] 5 HL A4 R AR AT S BT T RE OO TR B 1 fR B B AN R TE 10 R RN A
XA, AR SCHTIR FIFE I 2% 7B H A2 b B3 AN TR B P BB S B gl oK i R M
R REM B L B RRA A [F o 130, W A7 A0 A4 H 8 1 8 25 7 15mT 2 20 350 40t PR ol
HUBR A R A5 22 — PRBE. 7EIXEeAE B0 T, AR AT A RN R U B S R I (0 T i
) RIS BIR S RS 2 PR RR, RO T 45 58 A% 08 R EE BUR A & B () 5058 B A8
FLEE /0 R R R A R 3K o R P (Y SR R~ A8 A R Y AT P BN ( I B 3
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JEMER TR R R. VR R, /£ R R LR A LR B E EH R RS R
THMBIRKMAFE. 7EE 1L PR T A R AR PTITT 5 SEI0 A R (045 3L, fERTIA 5256
55— FLHR B R A A 3. 8V I 78 Fi R 1) bl LY I %% RS /&7 BmV [ FELUE S 7E 50 % 78 HR
STWE, E1ZL5H, 78 PITT LK EL OCV KL 20mV 2 A1, JU-T- 3B M 42 31 B it s
[0089] AR EHMIA KM BRI AR EAFE KT B 12 BIRIEGPIKL L, oFePO M
Bl EHT R H PITT SE46, A /e BIFAE & WR Z BTS2 ] Whe s A K. 5
A5 30 T2 1A b 5 R B R, B2 U0 2 FE I ) B R AL T AN 2 0 ] 9 AR LI LN A
BEN BRI A X BRI L1 FePO M RIAHEE S AE QR M R PR 5. B 13
IR TAE PITT 7u L SEEG R 78 & BB BR RIS I b S & . Al B HEE, AT P G
HLR I R AR R B 78 o SR B 02, BRL 9 7 HELAN T RRAE e n ) H, e 5 T BOR T 1 47 R R P
P RIS R BN AFE B AT AR Y & 0P R A . B, IR B AN 2 [ AR
Li, FePO,MAFAE . fEE] 14 R R T iZAHF AL PITT S seBe i A 45 38, Jorp s —1
JEFTER AN 3. 8V 1475 L FE R 21 b FEth 8 B PR 7 BmY I LR, 78 50 %6 78 HUIRAS T A
Horb, Y PITT s RS EL OCV &1 5mV I 154 SmAh/g FISEPRAS & . RN 7E JECH I, Z8 it n
JE AT SR T 14 fUE 2 BT ANAFAE BRB) 77, %45 AR AE & T 7 6 R R U R A7 AR 8
S A LiFeP0,.

[0090]  GKZLAEL Li, FePO,/Li, FePO, M AL R} 2 8] () 22 St Pl Ik X- 5 4 fiT 59k
Eibo MAFR B (IEZRMAR as b Al c) FIMERR) S IAAFR (B axXbXc 4
) EYRL Li, FePO, AR B EAFRIAE L= BN . B RS LiFePO ,
bt FePO AA T KK a fl b & SE AL TE/NT ¢ s S5, FIHCYEIREA 1 1o
ZNAELARAR , LiFePO M FePO 422 1] (3 45 B FE A4 1 S 73S i e 2500 A SR AR 2 ) () i
Ao PRIAR R AR R B — AN B AN SLilE 77 52 BRI d A% i H0mT DL T 0 0 A7 AH B AH
NAEA T E M . X ALEE A FEACRA (AR 78 BUIRAS, S0C) T 1 B Astt kL ATAT
YR X— SR ATSTIN & Sl 23, {F ] Rietveld 18 IE H LR @G S HM HE ik 25 R,
Rietveld & IF & HUth A4 RL& ORI R AR A8 BB N S 3 F T A i B8R 17772
[0091]  [&] 15 7R 1 HHH AR 7 Bk IR Sh A4 BL (Aldrich Chemical) ££ 50% SOC T
BRIk R X SHERATH Bl AR ROIMAEER K DA AL X— SR WA B A br. & H
M4, 3T K H Joint Committee on Powder Diffraction Standards(JDPDS) [ it #E
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01-081-1173 H & , LiFePO MM A 1045 1ZAH I FEA UG A7 BAR 17 o0 o 7E1E] 156 Fik
F 3| FePO, RN A7 T AU, 106 A0 EE JCPDS 371 HA 1 W AR A [R) 2EL i ) A7 B R A IS MRS A7 o
[0002]  [&] 16 o | ARG A K I 48K ¢ LiFePOE S /E 67 % SOC I AT IIK R X— 5
AATH . AIE )2, “LiFeP0, "A1“FePO, ”AH I VF 2 W AH EL EATIAE B 15 A AH R A7 B K
AR, fE 15 BEZ 135 FERITEATST MG ( ARSUHAE AR N RFRIE“2-0 Hf7EH ) WAT
LIRS IR R X— STERATHHE FE R Rietveld 18 1E 77 V2%, X ix Be A4 Rl S A& B0 ATk
BAIE o RIAAET 78 HUIRASATAT Bk BB A AH L A7 I, MR Ak B — N B 2 A~ sk it
TR B B 55 M ELE E AR SRS SEE . /638 1 PHOE T sS85
MUAR AR, HoAr gk BRI IR £ 7E 67 % B HUIRAS AT I E, 53¢k (A. S. Andersson
F1 J. 0. Thomas, J. Power Sources, 97-98:498 (2001)) $&iE FX%} 5 # LiFeP0,/FeP0, 4T ¥
AL B AT 0 b o 4550, AEAH B ) B BT, 34T a A b di A& 2L B LiFePO, /N ¢ ffds
SR L E L LiFePO, KIIGKZK Li | FeP0,. A IE A S SA% 52 a b HLE M FePO, K
1M ¢ L # FePO,/ NP Li FePOAHALAT o IX LI & 7R x Ay fSE K T EA I # LiFePO ,/
FePO,H R AH NAAE, /& AR IX Lo b Bl A A7 AE — S /N AR AL 22 vk B P . AR R A T
Rietvel dZ1E, # & ki ] ~F N2 28nm, % R He0r T o H H AT 36, Inm (19258 2RI 5000 R
Sy 9 BB R R 5 R AR A2 FH B B IR SR R K G 5| ST, T AN HH R A 2R
LA INFAAE B AT -

[0093] K 1. LiFeP0,. FeP0,. Li, ,POAI Li FePO, 1 4% & HUF S HUAAF

[0094]

A a (A) b(A) cQ) | deskRA)
LiFeP0, 10. 329 6. 007 4.691 | 291.02

Li RA2#& Li,FeP0, | 10.288 5.991 4.698 | 289.56

FeP0, 9.814 5. 789 4.782 | 271.7

& Li &) Li,FeP0, 9. 849 5. 809 4.781 | 273.55

[0005]  [RIUASE FHATT 569 772 2 T A4S A A A L B A7 AH R AR 22 1 B PR IAAAE . x
Ay HEEM B 2+ 5 3+ TESREMEZ L (T8, HoA Fe®/Fe™) , I H B RN
TOHMBRNEEIRE . M T REARC x 3y 195 MRS T A R, X B A 32554
[ A% R R ROV E FE AT D3 vl ) FEAL S e o B34, L, FePOMH ( BUE # i o I AF
I EHEY) K@EES RN G2 A SRS T AN T nELAe— &
FEH, Xk iR s | HIE A PR, DR T S A b R 6 P 254, DT 90/ i B AR v 28
TR, KR E e 32,

[0096]  Li AEMH) Li, FePO,#] a.b itk # 2 LiFePO 1/, & Li i Li FePO,[] a.b
b iE L FePO, R . DRI, AEAR & B IR A4 R o dd® 2 00 ot A4 AR m 16 2K i P
%, X AR R F AR 2 1 me LA BRI S e, JU AR S R/ R R . X2 RN AE
FL A 27 LT ) 70 PR LS F L E AT B — DM B 5 PR B e T A SR A7 A 1 GG 24
(SR A TITE ) R AR R R L

[0097]  fEK | FHIE T WA ILAFAH Li, FePO, M Li FePO,22 [ ) A% 2 EUR &t AR AR
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FH X Le{E, 7] 25 2 vk 50 AR S 8000 MR ARG DS 3 280 19 22 =, X T L FePO,
% Li,FePOH I 55 A2, iX 0k B T8 A 48 4k il 15 &5 A Dy 1 fl AR ) RV 1) 70 WL, B0 0) T HR
Li,FePO, % Li | FePO, M6 A%, 1K X BT Lo AR IRLAE 78 LIS ) 1 4 28 28 ARG /I8 T L
(R I8 LS, I HAX ] S B AR — FioddRE A 70 i S T8O R I BT IR 2R 22 e SR, R T A A
TR BRI KA LB XS L, FRATTIE P+ 99 25 2 18] P I MEL 160 1 40 2 0 B3 HE AT AT A
B AR S AR Z 5, R 2 Pl BE, a @& 8 B Z 57 H 52 T B R
MELZ 8] a B2 Br DAX MR a FEARVIE. AR, BRIERNIIMIE, Z7 85
B AP itk . 6T 49K Li FeP0,/Li, FePO,, mt& S HINER N Aa = 4.36%,
Ab=3.07%, Ac =-1.75%, H@ AR ZE RN AV =5.69%. 1ERXF L, T 5 M
f¥) LiFeP0,/FeP0,, %I Rif{ %A Aa =5.11%, Ab = 3.68%, Ac = -1.93%, H % T
5 TG AV = 6. 87% o AL E T 4T 50 % 78 HUIR S H MM R (Aldrich Chemical),
FIAFH ARG /NI TFREE ARt &Y. KR MERA Aa=4.91%. Ab =
3.64% . Ac = -2.03%H1 AV =16.52% ., L3R 2 P& T IX 8 5 fA AR S50 2 57 .
[0098] ERRAER 2 R, H A2 5 Mook B 5 AN R BR 20 A 4 LiFePO, AN
Li, FePO,FREF HI-F H AL R AR o 30X 2 2L, TRONAE AL 22 0 20 JR 1) — A L e A 1
TE RS ARAE AR B Z B 5] N TR, % 5 B A 48R E. MER 1 hrs R, £5 a
b I (ab FHECAMI L ler $8 5037~ (110} “F1H) 78 Li,FePOMILi | FeP0,2Z [i]
[ X ek B AT B K2 o ac TP (B {101)) B3 Hki K2R, Hobe P (8% {011))
BAT B/ N2 S o IX R be T2 S Lk A A, — MER I Z P I $h (topotaxially)
KBS (RZIMR) o 7E3R 1 TE T GORZR BRI RE, 9K 20 R X
W= SR 7. 43% 2. 62 % Fl 1. 32% , % T FIAF L3598 8. 79% .3, 19 % Fil 1. 76 % .
7E 50% SOC AT ER) Aldrich AR, iIX B8 2 F 951N 8. 55% .2. 88% F1 1. 62% o [A
I, MR — AN TT 5, 4 AR R I B9 K G i AR R E SO B HH b AR B A AT = i R B
ST, W T AT AR A AR RN AN T2 1.6% BUNT 2 1.5%  BUNT 4 1. 4%, 1)
Wi 5 — SEi 77 %2, BH AR AR B ATART = Rl BT A — N AT 8% 8 7. 5% 5K 6 % 1
X RLAE

[0099] K 2. SEASSEUM & AR

[0100]

#H Aa (%) Ab (%) Ac(h) AV (%)
LiFeP0,

5.11 3.68 -1.93 6.87
FePO,

Li RE# %X Li, FeP0,
£ Li #j#h % Li,FeP0,
Li..FePO, (F#)
Li,FeP0, (F#L)

[0101] G K ZEAFBIAVE B BE 2 TR] X 8 22 S 0 W 25 1), DRI S TR AT LA A 0 1) 3L P A
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SR w1 1029 100GPa . 0 83K £ 5y R WP R [ 4 ik 2 7 A2 1T AN i, T i A 25 25000
HARFA N 22 57 o R P RO PERE & o I BT AR R B B 9R b R i L AE L7 A
Z BV A /N s 2 BN G AR AR 2 e, BRI S R o — DT R I REE, X
AT R (AT LB 2 RH B TR Rl B BV (1) P A2 AF B ) T R e B /0N » AT BRUASE A J BH )
B EA R BIIE 8 5 4

[0102] SN TR B, BARAFAER SR FTRL RS, B8 12 R ST I A B B8 S B DL T AR A BH A4
LA A AL, (HHHEE SRR AR AE UR R ST I S B R R, AT i ARSI R N R AN &
FROTEIRIFIZ T IR o AR B A0 K e iR R RS BRAIR , 7EATART 45 58 (1) 6 Bk
AT R x My B R S R RSN, FE HALAF A 2 TR A i OR  AR AR 1 2
WK, B, SHE 4, RS Z ML ALl R m B mfei s Lm N s). T
ARG ANRIURL R ], 78 8 N e 3R A3 58 A [l A4

[0103] W 5 7 Ha FL B ) 916 B4 25 i SL L 5 SCORE RILE 17 FL R Y 1 P ALAE R 58 1 Lo A
FHNFEH/ CRAE PR BB, 1R 1% dr N I R B R B AEN E— A otk FH R
R3S PE RS AN A I S AR} W] T 7 FE L, A% LiFePO M Ay S oL i B AT A4, 76
75 BT 2 HATABA 1K 80 % 2 Bif , £E4 2V-3. 8V I FL Y [ PN FIZE 4 1C I FELI A5 22 R L 7R 4y
BoR/INT 2 1000 IR ITESR F . MELZ N, fFER ERK R IZE 2 00, R K MR
B E n 2 it 1000 B EEEE 2000 Yk HAE— S5 T 5000 K ETEFR . LEA
F) FEL R Y TR P T 0 v ) 7 PO H (5 2R 0 B AE 5C TR | / RO R, ZE R B IR BRI R
80 % 2 Hil» 7 FRA L AT M A 3k 5 R H /N T4 500 IRTEFR 3R 5w o MHELZ T, IRIE A K B
— ANELE A SLHE T R R AR B AR A B R L WA ER I KT 1000 R SEEE R 78
/ TRCRLE R

[0104] V72 D& bR, B EA R TR A3 71 el 2R, 78 bk 58 85 38
ERHEBAE BN A R ESHEREN A/ BBkt . fEIXERFE T, 2R AR
X B WGP A n] A G o — P A kb A i A& United States Advanced Battery
Consortium (USABC) #U5E I “HPPC IR« A< & B B4 H1£E T35 /& USABC JIrRiLE () L RE A
bl Dh 22 25K 1 H IR A, 7F Ha vt PR B P A T I A 80 B 2 T, B8 3R IR HE BB 3T 150, 000
RGN T 47 o

[0105]  RiIEfE, /R4 (142 M RGN sh AL R, Si& S0 Z 5= A R /v 5 8t
FEAH I d ML S E DL A R B R x Ay IR B B AT AR (. {H 2, I B Y — EE ) [
FHT#RE T R 7742 5tUR J 381487, TT A 552 2 40K Z0bp LA & JA B 2 TR IR 22 5, A
M5B 2 R X PSSR BAH X 730 768 IR 8 AR AT 2 26 Ak 7 26 BN, AL FE 4R AR 2 1t
S EIR R PR BE R BE AR AL T BEAN TR RR S IRAS o A8 F /RT3 A 252 B ) m 7 L r
I, 7E S AR IR BL AT A PT RE B A BE G IR AR AT v 22, Rl AR b 2 7R 2
B TAE R AR R Z [0 1 2> — A e 8w Z A a1 5 2 J5 , IF BAR M PR A R 78 H
REFEFEAD 12 /025, N E RS HEMEKENZE R BIERRPK— DN ZALE
J7 5, A v 7o AH T [ AR B2 AT BE AR S R ER TG 00, A58 B — MR B A ) B AR R R
HaL Y 3 T T AR TS AR S o IR AN FEL I BEL AT RE 78 FEL /T30 FE A0 AR PR A1 T B IE 5K

[0106]  FEARYE A K B — DB AL 77 R AL R, AHEE T Je A A ek, i A4 8L 2 g0
KGWHESE, I BN EATT B v BOAE P A A7 AH 2 8] B A /0N ) di kg S 50N i L 2R T, AN
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MATAR AL IR AN ST M NS 5 (RZ IR ) o AT RELRL 77 i /M PAE
AR AR 25 2 RN S0 VT i 5 22 (4 78 F PR R KPS AL, S i rELb AR I3 AT 4 A TR 21
[0107] BT R DR, 8] 22 1 22 A P L 3 1 Rl i s () ) pRos PR TR B L BRUAE T i
VL B2 I 4 R IR B 75 i BRCZE A 1 H b b S BN S R OIS B8 & 2 S O IR IR Sk 5 A ]
B L R B AR 2T A F B AR S AR TEARAN AN SR T AR RS PR B o
i, AP A EN B BE PEA BE LiCo0, 81 LiNiO , CELEEEA TR EVAEAATAEY) ) BT A EA]
(R A+ U AS IO IV 468 AT AT AE S B2 78 HUIRAS T AE A 2 AR O o A FH 3% L B A4
KRR I S HOR /B S S A L, B DLE R T 3, e R EOE K E R
YER I RAE, I BIEF A NS TE 2, A R R R T AR S AR DDl 1 3 f RS o 4%,
FEF R O FE R R i) AR A) , {37 FH 3% 26 B AR A4 R 21 0 Ha b R T 10D e B 17
DL BEPUF &, IX S PR D 2 PERE . PRI, BT 22 A R0 25 i i IR, B85 DA R oK s A4tk
AR LR AT ARy 5 — KA, 78 = D S8 8 vl P 5 FH B AROS PR AL )
LiMn,0,, (HAEfS B0 A7 J5 220 R I H R AR B8R, X 58 7E HLE BT R VA i Al / B
TG TR RSO P 8 T A FH T 3K 26 Ha b PR VR A LA 5T (R PR B BRI BT A A % o FH T X 4
FAE 2R AR IR, DR TR 2 AN A K A& LiMn, 0,0 X S 45 MG 7R 40K
R RT % T FEES P BB A BE e ANHAER I o SR, 58 AR ST 40 oK 2 B A7 L, 7]
IR 3K G PR HE I [F] I OR B B B2 P A D) F2 3 A o

[0108] AR B GK A RES EATTI H RO S AH BT H N SRk BE 98 [ V8 44 95 B 7]
RE A FH A 77 51 ARSI, PIrad N A7 5 LU« 5RPRH R Ik DA G R E S i 3 HE
T P Tt 00 BT 77, 04 B RH 3 A7 ELRE SR I X0 B 5 —AH 0 X b i n 2 77 15 51 2 i
REFTo 5340 s BORANSZATA HAR AR I A, (B A AR ST I 4K 2088 I A7 AR EL T
BT B TR RUBE o A0 R 14 B 22 190 FH T S i R ) A Bl A 7y 2 RS R I 3R T
BB IO TE T 51 RS o SRR ZORARLRT 6 R it A A4 8 2 TR) PR 0 3 P R R &5 4 1) 22 e, T
EER S —H AW AT XM ERIOY 202 2 =, e A B A Wt B A R # oy 4
PERE 45 4 ME BE AR 11 B LAEH U AR AR IA R .

[0109]  ERARANSZATAR TAERE A S R 2, (2 R i LR r R (LRI A R I — a2
AN TT R GK AR R B MUER T RE ) 36 AL o 78 B SAS AR B 0 B e R T B T
RS+ - LA A, BT IE GRS BLRA I B B ER 2 5, R T T H e R n] F
B — P B S T 5T o 3K 5| D JE I 2 T PR A R 2 3 N [T 445 P R B X a2 72 V) L A
J2 I 23 ) HELAET )25 FH T FELER R ARG o 2 225 () FL g S50 D 2 62 I, i A i v oA A4
= AL, B 5 ANE AL 3R 1 BT I A B AR S A A Ch Ol AL 22t & i B R e I 5 08
T VF2 IR MR AR (BFEARKAZ —KERIRI) AR TFRIETR AT .
(W Y. -M. Chiang, D. P. Birnie, I11, #1W. D. Kingery, Physical Ceramics:Principles
for Ceramic Science and Engineering, % 3 % , John Wiley&Sons(1997) ;Chiang

&, “Characterization of Grain Boundary Segregation in MgO, ” J. Am. Ceram.
Soc., 64:383-89(1981) ;Tkeda?$,“Space Charge Segregation at Grain Boundaries in
Titanium Dioxide” :Part I, “Relationship Between Lattice Defect Chemistry and
Space Charge Potential, ”J. Am. Ceram. Soc. , 76:2437-2446 (1993) ;1keda % , “Space

Charge Segregation at Grain Boundaries in Titanium Dioxide:Part II,Model
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Experiments, ”J. Am. Ceram. Soc. , 76:2447-2459 (1993)) » F&A1 O AESLI [ W 82 5 b i £6 44
R B R i AR 1 2% 18] F AT 5208 AT 9 — B AR 2ot E YRR R I AR AT . (R,
FRIRAS SZATAT HAR RS R4, (B RAT A o T XA AT NI ] BESk IR

[o110]  FHERL 2T &M LiFePO MM A AW LE &, 85 RF A B
RIS R . ZRIMA P RS E S W T RE T, %S+ B s S saE se
AT/ B BT RS R LME A S B B KT » £E LiFePO, 1, X RS FAEREE FAIZ) /122 |
ARG . BERMIMA IR AR, i R AS @ X R T4 S AL A7 A
R R B 25 8] A AT N et &, A R AT BE BT &8 R S a0 A o A, #8124 ]
PR i e 23 (B L Aar J2 S R T BT o 7R RCPH 1 122 J2 10 25 () 52 Bk T BB oA P W 1
(R L BRI o S SRR SRS b T 1 27, ) 2 ) e e 2 (R 5 0 B e T 8 - R sl o 1) %
HE) I

01111 B 17 /R B BoR T S R 25 18] o Af o 2 8] FELAT 2 0 25 () I B2 AT o) — 22 JLE K
24 B B B I SR TR JE T DU R i Ak an [ AR (BT, AR EUE 2 ) F R
BVFRIRERVT 2 65 R, X T 2408/ G ISURL A9 K A L 90 K 2 248 BRI, JR () PR 358
AT L R 2 S A R o B, RN I E R I AR o E TR U7 2 AR R
AR KA LifER S (Faradaic) AT A5HUE A BIANE o« X— 5 S AT 5 A0 f A6 2 I
ARG T LA T AR 22 S o e Ah, R B R] B T FR T e B 5 AH 4R 1) o
51 G 8 A FEL AR O S L B3 R AR B SO R B DA AL B R BRI iU & R . 7E
TXELAE LA, 25 PR IURL B T L R B AR TR AN 2, S8 R AR 2 T = R
FIT i e B LR 357 A [ VA A, T ANECH B L o IS AL 51 RS 4R K SBURE TR BT I B B A AR I
R EEESM RS, Fe’/Fe® 2 Wit BE -5 2 1 1 #E 28 i & A 2 8] i 42, I HLBE
FE SR E 1A RN R ALK 1) A5 3 28, SOAERORE 2R T 4k Bl A B R B A5 3 2
[0112]  fEZ/D—eSLj 77 S mh, A ST 49K 2088 A7 A B AR A 5 /N T2 5
B % a2 3 HE % WA B INAH , 1% B A 2 AR B A A7 S (] AN L T
K, IXESHInA AR E W, &8, sE R ARG e B . &R AL . R E A,
BURA SR S & m Y - e S By - B . ERsiE Ty &
AR A7 FAR, SR b S8R o T VG N oK b B i Fa A, BLFEAR In LA 2 4
LT AR & IR NT 2 10 8 % 05 R inse Wik . 785 /0—SIX AR sLit 77 5
H, LR LR F R R 7 B R A B — MBI, FFATI MR 22 2 30 K B2 200 RCK
BRI, AT FRAEZ) 0. 25mAh/ e’ 2 2 2mAh/cm * [l AT I E R . X A AT FI/ES
b PR TE AR B B FE AR o 5 B R A AL T FLYB B BT B B Swage Lok FELIB IS A f 5256 == HLIE,
STEAT M REREAT VAN, Horp A e iR (e AR ) WRE e (ESE R R )
PEX T I AN AT TR AR CUGUR AR I A7 B LA 8 4 ) ) ok
A2 AR . FEAE AR T, PP IR A R IR N “C- 527, Hop 52358 C/n, Hon &
PV 736 5 1 P P PR R PR 22 (7 2 R 58 4 7o FEL B0 HE T 75 10 /INE 2

[0113]  7EF-LLsijif 77 2 7h, 2 A AE 4 ra it o () 1E FEARS , 0N PRI 20 26 36 Ge sl &
MG 2 J2 & 7 it A, {3 A4 4 B BOSH AR PR A7 W AR A Dy i it 3 1) 97 A A
B FE R G PES 7558 S8 ik &R ML S B B FEF 0 Al Ag. B, Bi. Cd. Ga. Ge.
In.Pb.Sh.Si.Sn B Zn G T RN SR S EREE 54 . "NESRIEREN
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WA R AT PR BB v o W ZE 2% 10 B LI T A I REARCRA L AT S AR AL 2 TR FH 2 fL e
L2 5y WA, FVBUAAS R DT P P A o BRI SR A e o o B P T R T AR U
FEARN 53BN B 75 15T R 1 FEUARRA) SRR B 15 v 5 ) s DA ARG 1 LV B e, {343 P R
UK AR B RS 2R T RE

[0114]  ARSCHTIAG KL E S W AF MR IX AL ) 5258 25 oy B E Hiith Py i AT I, AH B
T RATT BRI HE A 3 1 78 RSO AR R R AR KB S R R, S,
FEH AR BR A HIAE C/56 B /MR N RIME P ERNZ 120% . HHEE T
PR Ay BB AE C/5 BB /N FRARG A3 28R e B 196 7 35 FiL S R 240 50 % 1 FLS JE BRI Y, 7E 5C A28 T
TSR R EAH L T7E C/6 B /MR AR TS A E (IR ERFFER) B NL80%
B K, 76— BB I A A2 90 % BE K BE 2 95 % B K. 7E 10C 53R, R B AR FrEm]
NLY TH % B R, FE—EAE T H o2 85 % BURE K, 1l 124y 90 %6 B FE KB £ 93 % BUE K.
FE20CfE 2T, B ERFFEETNL) 60 % BUHE K, 78— 45 T Y 2 70 %6 BUCE K, 417024 80 %
B REE 20 85 % B K. fE 35C (55T, RERFFE NN 50 % BUHE K, /£— i+
Y 60 % BT K, N2 75 % BUE KB 4 80 % B HE K. 7L 50C R R, R ERIFEA N
2 30 % B K, 75— LT o2 40 % BRE K, B2 50 % BCRE KBk £ 60 % B K.
[0115]  fE—Lsuffir &, YA T1E C/5 BRI AR T A E /D 5Wh fE 21554
HER B R R 2 2 I, X T A TR 78 RS AR I B A 52 n s (RE, 100 % Y
TR S ) » AR SCAITIR I AR K b4 1T 1] VAR (G R HKE LI (ThER%E T ) st
(REES T ) o 1Z AR I W7E 2 /025 100Wh/kg (205Wh/L) [ILLRE T 22245 5000/
kg (LOOOW/L) B ELIhZE, 78 2 /%) 95Wh/kg (190Wh/L) FIELRE T 2245 950W/kg (2000W/L) F¥)
b Th3, 48 %2 /2] 90Wh/kg (180Wh/L) HILLRE T 2 /D% 1300W/ kg (2500W/L) I ELThZE, FIFE
/% 85Wh/kg (175Wh/L) [FIELEE T 2 /02 1600W/ kg (3200W/L) (K HLIhZE . WEFRAE, % T %52
RIBORIR T, e D)2 M) 285 FE v 2 T B 2h IR

[0116] "I~ T F =1 PR ) 2 S e 97k — 20 U H SR e s il 77

[0117]  sEjEf) 1

[o118] A1 T I LUAG TS U A et 1] £ LA A 2EL A LiFePO, (1R IR £

[0119]  Li,CO,(Alfa—Aesar,99.999% ) 0.739¢g
[0120]  ELfRek (11 ) (Alfa—Aesar,99.999% ) 3. 598¢g
[0121]  TEER4%% (Aldrich,99.998% ) 2.301g

[0122]  ERARIXBLIE A YL 7 B RRAE B B LiFePO, & S a5 A4 R, 1B A S 3 it A Y vl
PBRFE R TER CGRFIZE J. T. Baker) , JF3 HTRE K (78 & AR 46 41 70 BEAT O AR AL
AL EE SO, FRAF B4R, 1 BTARLE G I 7 A A AR AR oo LU R AR A A K R R IR 2 o FRERT
Bl T 5 R W B e 2 B T R 5 LA A B RSl S AR, £ 5 B R P PR
i TS B A R IR S IR B 24 /NI, SRS M ANBH R T iR &k . K8
RS FRIAR GG I NIRRT 5.0 ) T EHYT 350°C FHALIE 10 /N H48
JGAE 600°C N ANFALER 20 /o AERAEIRZ 5, [ H] BET VAN & ELR BT KB 38. 6m”/
g, LR RO R B 2 tH 50 43, 2nm, fBOE AR Y 3. 6g/ e’ IEITIRBSIE BT S
EJFRIEART 3 & %, MimiAs FR A Al T 20 R TR EIR LA . X T iEid i
THEHAF R A, Bl 1AT 2 ob (38 5 0B A8 R, LI 2 ) 1 SRR EL AR
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T B BET PLR A v & A 2 ROER I ik ]~
[0123] Kl iRy AR A Rl LA T T 2 Rl 1 FEL A

[0124]
PR BEHKBREH K 3.95 g
Super P &% 0.50 ¢
Kynar 2801 }:k4-#) 0.55 g
vy-TAB®R (&) 28.5 g

[0125]  JFVRE VLA H HRA N EBZE, RGBS ZREREHE L. AES T T
100-110°C F FIEIZERE, 2 515 H BAG 29 100 FOKE EE, 3+ B bl B AN
1-2cm F[E F PLidE AT Swagelok AT FITH I 45 HL ARG J2 2255 A AF ] Swagelok BT HITHL
T A it Y, 3 AL R A bR AR AR N S AR S (RS B2 BT
HISWARERE D 10 65) FAS LiPRAE R M EAE K PR B+ rvth F A o . 1118
7R T H Swagelok HLIBINAR AR AR RR L LL R B . IZG0K M BHE &1 i 7 s Al
AR T RS EENRE N2 EEN. WE 16 F R, X B MBS S REFRRHIA
FERFE C- 53R T 2. 0-3. 8V (1 H R YE I IS M 2 EAH LE T8 C/5 R5 T T AH F HLUE S
PMIMBIKBEER T . fE 1. 8C AT, HFEMRFFEN 95. 9% 7F 4. 4C F5E N, (R¥F
HKN92.1% 7E 9C 5K N ARFFE N 88. 1% 7E 18C 51, H 4 82.6% 7E 31C f5HK T,
HoN 75.6% s AIFE 44C 5 R, HoN 69. 1% .. HLIBA RIS AR ZA AR 35X Se R FF
5 E A FAFM R LR RR ) 5 1 B R 28 o 1R S AE 5 — IR 78 HL AR B 1) U
B R E LS — USRS R I F R B/ 6. 6%, IX BoRGIF ARG FE1L 22 T B0
X N#)6.6%,

[0126]  SZiafs) 2

[0127] & EA EHN L, oFePO, AN KL A7 AR TR RE K] 1 o BTk 77 i34
AT, AS[F) 22 A AE T &5 T B AR a4 R kI8 . 8 T be ) s s +4
BHSLEY) -

[0128]  Li,C0,(SQW) 7.4337¢g
[0129]  ZFH[EREk (11 ) (Elementis) 36. 2696g
[0130] R4 (Heico) 22.5541¢g

[0131] {3 FH 8 K 1 %5 B 58 T4 I 725 2% J0 40 F AN B I8 ) Joa B Bk 46 A4 B 72 /N IF . AE
99. 999 % Ak [ 5 S P BT T R e, HE ZRR il 2628 T00°C FF4L 5 /Nef o BET 325
WS Z K EA 45. 4n’/ g (LR TEAR, X8 T 36. Tnm SRR TR ELAZ o REE M Bom
HAAZA 3 EE% MR EKE. B b Bon 7 anseif] | g i) el Al H Swagelok &
M il B AR BRI A R . AR X ARB S S SR A &N 11.5%, 1
FE2) C/5 52 TS, Bt BRI et | MR NY) 11, 5% . FERLmI C- 53T,
MBI A =R FRER T B ey = b it 72 5C 521, B EMRFFENL 95%, 18
10C 53T, RERFRNL) 90%, HAE 20C f5E T, FEHRFFEN 66-72%

[0132]  sZjEfd] 3

[0133] & pHE AT SR LiFePOAT Li o oFePO, 1) 44K L 18 1 W0 A7 B4 R I 4 T S it 1] 2
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IR T3 AT R, T IR R BRI 5T & LA ERAF HUE B S AL R, BET ¥AI4F LiFePO, Al
Lio osFePOM A 2 I E A 39. 78m°/g Ml 46. 2m*/g (LR AN, 4 HIXT R T 41. 9nm A1 36. 1nm
(RS R TERRL B o AR 0 A o X P Mok AR 20 i AT 2. 3 B8 %0 M 3 35 & 96 ) 5k B ik
WP, 7T 8 WoRIX AL 5T E Aldrich Chemical Company %478 LiFePO,AH
EL () C/50 78 BRI L il 45, BT iR 78 LiFePO, B A JUAHCK 1S ¥ S5k R~ 35 55 22 1)
frEVERE. HT XA RHAE T BRI Ar 2 Phee, W 19, XU RARAH / BUE & ER T
HLI R P A L e . PR S 2R 1T DA Y, 7RI 42 7 ORI R TR), 3R 13 x B4 15%
Hy NEDL 10% AL B B 12-14 BoR T SERT TR B4k Li, oFePOFE M
[f)PITT P& EHDHEZ L OCV /& d5mv [ H L H31H], W45 4. 5% KSR A &, %S
HLZS &7 C/50 #5222 N 43 160mAh/g (3. 8V-2V) , B RAEZNA TR LR A& B E AT 3R15 K T4
4. 5% AL B vo 7SR FS R LE OCY A 5mV 1 HL R B, IR 10. 5% M FS A
& (2.9V-3.8V), BIR/ERIA A HURE TAA KT 10. 5% KHE 1 &M xo @k H,
TR H Aldrich Chemical [ ELEE S, FHAE & TBUR T 0CV 5mV IR EMAFH y M
XAEA AN 0. T% M 1.2% . K 16 J3& 1 F1 2 BoR T SaHl Bk gk 4% Li, FePOBE i
X— ST R ATEHINE . HiZEE ) Rietveld 18 1F, 5 5E Wit R ~T 40 28nm, iX 5t Y
SERERIERIURL ROT 200, FF HL R 7 ot P 1 2 T AP B Tl 18 58 00 A K 0 5 | kS i A
& HE R AR A INFA 5. 1’19 BoR T anseiEs) 2 fhdf Swagelok S A4 A4 £ )
AN B IR A R

[0134]  SEJEMH] 4

[0135] 7 iZ Pl SE i 451 v, 58 FH 40 K 98 A7 4 R G SE Tt 451 1 A 3 rp (9 I e 44 R
CEMFETER C- 5 A B AL PR RS O AR U SR AE ) B IE AR T M1 5 SR R A
TEAR B it o 3 P S A 2650 SR SH A, 9 s FH S 38 LA D TLAHOK B 34k H ) AR B 2k
(MCMB, Osaka Gas Co.) FHIBHBR. 4l 284 e yth A A AR I 85 152 L J& P8 AN PE e s R AR S8 P I8
FEJY TN, AT DL HL i 28 A A4 BRI BT S AR UL I A 1 LV PR PR B 1 1 RE AL G 5 Bl C- £
ERNMAREEMEEE. M 3.8V TS 78 RS FE, JElcii 2 2. oV i iU & T RR, B
XTT 100 %6 BB HL IR BE 5 1A 8 S 7R S 1 HEL R AT 7 22 /D 2 100Wh /kg (205Wh/L) L RE
T 2/ 2) 500W/kg (L000W/L) [ ELZhZE, 78 22/ 2] 95Wh/keg (190Wh/L) [ ELRE T R I H
%2 /b 5 950W/kg (2000W/L) (¥ L Th 28, 78 &2 /b %) 90Wh/kg (180Wh/L) M Lb A8 N R B 52 />
£ 1300W/kg (2500W/L) I EL Th2R, FIAE 2 /0 #) 85Wh/kg (175Wh/L) KIELRE N R 204
1600W/kg (3200W/L) FOLLIhZ, RIFRME, 5 T HGR BB ERE, D)2 M) 225 B n] i 2% =
FIX A,

[0136]  JEE PR A, AR H AR N IEH, e LR T L REAR A FF R TE
LA RSE e A R B o DR b SC Bt i EL AR STt 77 S8 DA D A2 i BH PR 14 i = R At 2
)6 2 BR A6 L7 BT B BRI ZE SR 4t i AS JR3 BR T 110348 16 81 15 R 5 O SE 6]
[0137] AR BIRAL T FEARTTE -

[0138] 1. HAEBSFICAFM R BT & R B Eh A k), A E

[0130]  Z/DPANILAFAH, 0045 = S I 5 W IR £ AH AT B U < SR W IR S A, A R
FHZ (A 43 LB JRAR A 22 /N T 29 6. 5% o

[0140] 2. FERTTS | BBEILVE & R SRl , H A P AH 2 T8) 1 5 2o B BE R AR AR 22 37t/
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T#16.40% .

[0141] 3. FERTTR 1 RETIE & BB EEPRE, L rR A 22 8] B 5 43 B B R AR AR 22 S/
T416.25%.,

[0142] 4. FERTTER 1 WETIE & B EEARE, HrR A 22 8] 5 43 B B R AR AR 22 S
T#)5.75%,

[0143] 5. FEARTTE | BEEITIE &R IR Ehb Rl , A I AH 2 [R) B 1 43 BU R IR AR AR 22 /)
T415.5%.

[0144] 6. FEARTTE | MBI IS B EMEL, X2 WA FAEME SRS HEER
5 R EASSE ST R 2, PR B2 DA F S SN E ST
3%

[0145] 7. FERT7 % 6 HEITIE &R SRt i Birad & M i B A7 3 b 1) R A 2 201
ZRNT 4. 7%,

[o146] 8. FEARTT % 6 HEILVE & BB IR A RL, o Frid & M i B A7 3k () R A& 2= 2501
ZNT 4.5%

[0147] 9. FERTT S 6 HEILVE & BB SRl e B i s 1 B A7 3k () R 2 201
Z/NT 4.0%.

[0148]  10. FEARTT S 6 (AT IE & BB IR EhA4RL, A BT & M B BT A 3l ) s S 80
2R/ T 3.5%.

[0149]  11. FRTTE 6 MLt & R IR Sh A4 R, Ho A e A R A% S BB /N IR R
2N T 1.6%.

[0150]  12. FRTT % 6 MBIt I &R IR ShA4 R, Ho A A R S A% S B /N IR R
R /T 1.55% 6

[0151] 13, $RTTH 6 MLt I & R IR Sh A4 B, A E A LR s =
MZERNT 1.5%.

[0152] 14, FRTT % 6 MRtV & B IR Sh A Rk, Ho A (T A 5l 0 i 4% 2 B0 /N IR AR
2SN T 1.35%.

[0153]  15. FRT7 % 6 MBIt I & B IR Sh A4 e, Ho A (A R0 S A% = B0 /N IRR AR
MERNT 1.2%.

[0154] 16, FRT7 % 6 MLt I & R IR Sh A e, Ho AP R0 SR A% S BB /N IRR FR
MZERNT 1.0%.

[0155]  17. FRT7 % 6 Bt I &R e Sh A4 e, Ho A (A R0 S A% 2 B0 KRR
MERKT 4.7%.

[0156]  18. FARTT % 6 MLtV & R ShA4 R, Ho AP R0 S A% 2= 80 K IR R
2R KRT 4.8%.

[0157]  19. FRT7 % 6 MLt I & R ShA4 R, Ho A A R0 S A% 2 B0 K IR R
255 KT 4.85%.

[0158]  20. FEARTT S 6 (4RI I & BB EE ShAFRE, J iR aZ B HE 1 AR 47T 3= Sh T B
T, V%1 T 4% T AR U2 TS RS /N T4 1.6 %

[0159]  21. $ARTTER 20 MELIE & BB ShADRL, i aZ b R 4E B AR AAT 3= il % B ) 1
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T, V7% T A T AR U TS R RS /N T4 1. 5%

[0160]  22. $ARTT R 20 (MELLIE & B ShADRE, iz R4S B AR AAT 3= Sl % B )~
T, V%Y T A T AR U TAS R RS /N T4 1. 4%

[o161] 23, FRTTR 20 (LI & BUEEE ShADR, o e A4 B0 A AT 2 T2 B - T 2
ANEA T 8% 8 7. 5% B 6 % X FEMIRIAT

[0162]  24. FARTTE 23 (LI & R RE ShAT R, oA e R BT AR S ST R P T 35
ANEA T 7. 5% X FERI RS

[0163]  25. F RIS 23 (LI & R ShAT R, oA R R A BT S S I R P T 38
FEEHIT 6. 0% X FERI RIS,

[0164]  26. FARTTE | FETIE & BRI MR, Kz Rl A 2 /0% 20m’/g LR
AR

[0165]  27. FRTE | fE I IE & BB M RL, Kz Rl 20 %) 35m°/g LR
AR

[o166]  28. FLARTE | FE I IE & BB M RL, Kz kA 20 %) 50m’/g LR
AR

[0167]  29. $IARTTER 1 BRI I & IR REIR EhA K, Horr izt Bhik B iR (AMPO,) « NAST
CON(A,(M” ,M”),(PO,),) \VOPO,.LiVPO,F.LiFe (P,0,) BY Fe, (P,0.) 452K A A R B il T
FReEfy, Hor A RBGEF, HOM, W F1 M7 REE 4 E .

[0168]  30. FARTTR | BT &R AR, /\Efjlﬂ‘?fﬂﬁﬁ Li, MPO, ) i 2, H
FMAFIEH Ti.V.Cr.Mn.Fe.Co FINi &/ b—ME— 4TI SR, HHPAENHT x A
0-1,

[0169]  31. FARTTE 30 MEITIE & BUER LA kL Hod MOA Fe.

[0170]  32. HART7Z 30 MBI 5 B IR Eh A4 k), Hrdiz A BHE 0 < x << 0. 30 Al / B 1
< x < 0. 8 FZH Rk FE P9 3R IR [l A4

[0171] 33, AT 30 BUERITVE & R IR EhA kL, Az BIE x v 0 212 /025 0. 15 F1
/BT < x < 0.9 B RE I PR IR B 1 A A

[0172] 34, FEARTT 5 30 HUERIVE & B IR S kL, Az BIE x v 0 212025 0. 07 F1
/BT < x < 0. 95 [RZE Rk B P9 SR I R AR 1 [ A 1

[01738]  35. FLARTTZR 30 ML E B M B, Kb 58S BHlREMHEA
Li MPO, [ 2H i, H 3 8% & IR kiR ShAH B Li | MPO, I i, Hirp 0.02 <y < 0.2 H
0.02 > x > 0.3,

[0174]  36. FARTTE 35 WL GBI AR, Horh BV (5 SO y+x B8R 4 A%
S(ENRE N1 Rl 8

[0175]  37. BEARTTE | ME T &RBR MR, H EPMHEJ% Ly M PO AR
HMAEIEE TiV.CriMn, Fe. Co fINi & /b—FisE— 1Tt SR, Hh x A 0-1 H 2
AR IERE S 2

[o176]  38. ¥ ARTTH 37 HHLIE & ERIR EE A4 KL, Hodh MK Fe.

[0177]  39. FARTTHE 37 WL GBI kL, Hrb 2 %) 0. 15 £ -0. 15,

[0178]  40. FORTTS 1 BIEIHIE & BB IR SR A4 BE, izt By ik B R | [ SRR | £F
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#E IR = HE .

[0179]  41. FARTT % 40 BB & R BEIR sh AR, Horp g e s A 2 75nm BCE /N1
¥ fpr /MR AT AT

[0180]  42. FARTT % 40 IV & R BEIR sh A B, o g B s A 2 60nm BCE /N1
RS2 LTI TIANGI

[o181]  43. FART5 5 40 BT & R WEIR £ AR, Horh ik 1 30 AT 4 45nm BUE /N1
RS2 LTI TN

[o182]  44. FIARTTH | BTG BBER MR, H iz ROy RBRE K, JF Had

x— FFEATHHIAF AT 25l RE /N T 49 800nm.,

[0183]  45. FARTy 5 44 BT I & R IR ShARE, Herh i I8 I x-S 2R AT S AR 12

Tl it RT /T4 600nm.

[0184]  46. FEARTTZ 44 BRI I G R BEIR Eh A B}, A B idiad x— S 4R AT 5 48 (1)1 35
Tl it RT /T4 500nm.

[0185]  47. FEARTT 4 44 BRI I G R B IR Eh A B}, A B idiad x— S 4R AT 5 48 (1) °F- 35
Tl it RT /T4 300nm.

[0186]  48. $IARTTE 44 MELLIE & B AR, KPR R NE S /N T 3 HE %1
AR AW AT ) T A

[0187]  49. HIRTTH 1 W E &R SR, Hd izt ko @ ds

[0188]  50. F AR E 1 KT I & EBEIR EL A K ,\q:ﬂmmka

[o189]  51. Pk, HAEH AT ER 1 TR

[0190]  52. HLAbZEHLIh, A SHARTTER 51 1R,

[0191]  53. BIAK, HASHARTTE 30 KK .

[0192]  54. HEALZERLML, HASHE RTTE 53 B Ak,

[0193]  55. 4K WAL & FMHIR L, 1Z0 R I/ R4 s b S B1E 27, A 2

b 25n /g AT
fot04] 56, HiARTTR 55 MUK LA & MR, ot RER RIS &R
PR

[0195]  57. A ¥ [ A A BT U < J W IR i, IR IR ShAE IR T 150°C 3 5 J 4 e
TR 3T B HRAT 2 /02 25m° /g B LER TR

[0196]  58. FARTTE 57 RYBEAS LI B VA AR I I <5 J W R 6, JL o iz B U < IR kiR
RS e BRI 4514«

[0197]  59. FEARTT S 58 M T I A RS G R &, K g A 2 RAEAEH P

Mok R B ML A2 E E .
[0198]  60. FEARTT S 58 BT I A R B G IR £, e ik o e RAEAEH 7
Mok R B ML A2 E E .

[0199]  61. iy bR MR ik » 122 10 R i £ 58 — k70 WL IR e A8 P B AT BN S O 31 744 19
ToFP AT, JF HAEAR T 150°C fRil B2 T AR =71 i [ V44

[0200]  62. HARTT % 61 BT 58 WER o, i BRI ShAE AT 100°C AR B IRFFIX Al
[ A
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[0201]  63. FEARTTE 61 B8 I SRR &L, IR Eh7EAK T 50 °C IR & AR FF 1 i [i] 75
(e

[0202]  64. FIhEEBHEM, LEE .

[0203] A& HA %2/ 20m*/g LSRR (1 90K Z Bl ict I 4 Jam B e s P B AL

[0204]  PHHK ;

[0205] 5 [SHARRH B B8 A2 fl 1 I BB AR B 8 o 40 HL A o

[0206] 55 AR L2 36 O B AR B2 I 5 A

[0207] 5 [ Al HEL 3 1 BH AR B 3 44

[0208]  H. A fiA Hh i £ United States Advanced Battery Consortium¥i5E HIELEER
b DhEbr i, H HoiZ f it A5 P B0 E 18 A 2 5 B AR T 150, 000 BIFEIR %

[0209]  65. mZhEE M, HAF .

[0210] A& HARADY) 20m /g LR AR FIGNK IV 48 T 12 £ (1 BAA

[0211]  FHHK ;

[0212] 55 BHARORH I ARCHE fih 5 BH ARRH I AR B ) LR T

[0213] 55 AR HL 22 38 A B AR B A 5

[0214] 5 FH AR HL 3% T BH AR B2 3 A4k

[0215]  HA/E 5C T, FIB/ERR =K 80 % Z BT R A 27> 1000 FIFF MG

[0216]  66. mIhEE M, HA5

[0217] AR YNOK B I 4 B I SR I AR, Bk i 1R Eh 0. & 2 /D AN L A2, 4R 2
BT 4 R R SR AR AN ST I U S SR R IR R A , L A A 2 F) A 43 PR SR AR ZE RN T
216.5% ;

[0218]  PHHK ;

[0219] 55 FHARRH B B8 A2 fik 14 H BB A0 B 8 R - ) HL A o

[0220] 5 B A HL 3% O B AR B 3 A 5 A

[0221] 5 [SH A HeL 3% 3 1 BH AR B 3 4

[0222] A7 i% & ML 7E & /D £ 100Wh/kg (205Wh/L) (1 bk B8 F & I H &= 2> 25 500w/
kg (1000W/L) HIELIhE,

[0223]  67. $RT7E 66 [ = DI E Wi, HAiZ it 78 2 /0 2] 90Wh/kg (180Wh/L) (I LLRE
NRIE Z DL 1300W/kg (2500W/L) HILLIhZE.

[0224]  68. mIhEE M, A5 .

[0225]  FHAK, ZBAMKEFRE H AL 100nm B /N 11 15 /N A T R~ B9 9K 2 it v 4
JERIR £L 50k AR 4EBUR )

[0226]  FHHK ;

[0227] 5 BHARORH I ARCHE ik 5 BH AR I AR B ) LR T

[0228] 55 AR HL 32 38 O B AR B A 5

[0220] 5 FH AR L 3% 1 BH AR B2 3 A4k

[0230]  H: d1i% B ML 7 & /D 4 100Wh/kg (205Wh/L) ) EL B8 R % 30 = 2> 4 5008/
kg (1000W/L) HIELIhZR

[0231]  69. $ARTTE 68 [/ Lh 2 & Wi, A sith 78 22 /0 2] 90Wh/kg (180Wh/L) (LR
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NRI 2 DY) 1300W/kg (2500W/L) HILLIhZ.

[0232]  70. fBh3RE W, HAE -

[0233] B, Bt 452K L1 MPO, I &4, Horp MOy—FE 2 P g &8, Z A 51
HATE /DY) 25m’ /g (I EERTEAA, IF HAE x A0 BIE /D031 / 8 1 < x < 0.8 [4LRTE
PRI AR e 1 [ A4

[0234]  BHAK ;

[0235] 5 [HARORH B B8 A2 fl 14 I BB A B 8 o ) HL A B

[0236] 5 FHAR HE %10 (1 BH AR SR Ui A4 5 0

[0237] L5 [HAR HE 3% 1) BH AR SR IR AR

[0238]  H: A1 i% & HLb /E & /D> 29 100Wh/kg (205Wh/L) 1 bb B8 H 3= L 2 /> 25 5000/
kg (1000W/L) HIELIhE,

[0239]  71. i RTTE 70 (= Dh & Wi, HoA iz sith 76 22 /0 25 90Wh/kg (180Wh/L) [ LLRE
NRILE Z DL 1300W/kg (2500W/L) LI,

[0240] 72, mIhEFE R, HEF

[0241]  BHAR, ZBARELHER Li, MPO R EW RO A 4EE0R 2, o MO —Fh B2 F
HIE SR, Bk B B A 29 Tonm B /N3 fe /M i RSF, R B Arid H A W7E x ~ 0
BIADLZ 0.3 A1/ B 1 < x < 0.8 (UL L PRI T E B 1E A

[0242]  PHHK ;

[0243] 55 FHARRH B Bl A e 31 BH BB A B 8 B - 4] HLAE o

[0244] 55 [IA% fo 3% 18 B B Al B A 5 N

[0245] 55 BHAK H 308 1) BH AR SR AR,

[0246]  H: 1 i% & HL b £E & /D 4 100Wh/kg (205Wh/L) ¥ EL B8 K & B0 & 2> £ 500W/
kg (1000W/L) HIELIhZ

[0247] 73, $RTTER 72 R DhEEE Wi, Az st 7F 22 /2] 90Wh/kg (180Wh/L) (I ELRE
TR Z/DZ) 1300W/kg (2500W/L) HILLIhZE.

[0248]  74. {1 H FLALEZRERI TV, 1% 5 1A CLFE (48T U 4 J e 1 0 I RT3 o0 P44k, I
FLHE

[0249]  ffifth7E 5C R, 2R G FE 7S L, Ho A iZ i 7 25 S PG 80 % Z BT A %2> 1000
(175 A G o
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