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a3

L B & SR IR B E AR R 2% D7 v, AR IEAE T il & 1 F2 B DA R P3R4
i

BB EBEEF REE IS FRERILN x -y oz o R RREVE A
AW RS LA S BT B x.y AT 2 ) BU(E S BRI R UL R AR
.20 <y+z<1.30, 0.95<x<1.06, 1.0p <y <1.25, 0.05 <2< 0.25;

ABR 2 KR L BRI AL A BRI S RS A IR A, TINTR A 5 R
PRSI 155 20 R ARFR IR BE A B, TR B R B B TR A 3 /NI~ 15 /INE, fhil 45 Rl i
Y1 KGRI 1 R R TR S TR BB 55 TR K 7 VR & TR I AT IR 2 45 T ERAY) 2
BT AR SRR, R W B &5V 40 ok = SR IR B IEARA B

PR PR BB 45 VA0 R AT « TR AT IRY) 2 BT 2R B A KA A A,
7E 150°C ~ 300 CIREE X M T —IR I Hedh 3 /NI~ 15 /N, 35 4 8 1°C / 3 %8h~ 30°C /
A3 (RN BT R BT — RS 45 I B N R 400°C ~ 600 °C i 8 [X 1) 4T — i 8, (R4 00 i doe
g 3 /NEF~ 24 /BT, il AR ST B R IR AR A R

2. RAEBCFIELSR 1| Frid (B LR B0 & S R IE AR 4 5 1%, HAREAE T B
IR AL A YD R IR L R AU R R R TR . R B BT i R4

3. BRI ELR | Frid (B LR A & B PR IE AR & 5 1%, HARAEAE T B
RSB AP Vo051 V;041 V,05 VO IR IR ¥  HLIER 2 UL o

4. RIEBORIE SR | Frid (B 00 & SRR B IE AR R 1 28 1k, LA HEAE T B
AR AL S Y N AL BRI B U R - A R LA BE R A R . AL R B AR
PR o

5. MRABERCFIESR 1 BTk (B LR S0 & SR R IE AR 4 7 1%, HARAEAE T
IR H AT IY | BT 130°C ~ 280°C R % X 8] A6, 78 | DK N T
(0058, il & AT DRAD 2 s BT il 1) 12 2 i R SR 1 BT 80°C ~ 280 °C L& X M) T —i
FE, 75 10Pa ~ 10132Pa J& 77 X [ (AT — FE 77 R AT BIF-48, 6l 4% BSR4 2 5 BTk i 8 551
BT 1 BT 150°C ~ 280 CHR X [0 (AT — IR B, I 35 TR MLEAT T4, il &%
B 2.

6. RIEHORIE SR | Frid B0 & SR IR B E AR A R 1 46 ik, HAFHEAE T BT
R BEA TR B T K ZRK S 2 TR B BB R R

7 RAERCRIESR 1 ik B PR S0 & B PR IE AR 4 5 1%, HARAEAE T
R E A RE RS ERT 21% HANT 100% 2 (7S EH 2 <o

8. MIEBURIER | Frid (B & SRR B IE AR A R 1 46 1k, HLAFHEAE T Bt
TR R B 1 Rl ER B AL B REER BB AL
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Hul

BB SR EER R E R R Y $I & 770%

O

AR G
[0001] K W J& T Ha ith AR L 1l 46 B BRI, EAA S L —Bfrn] J T8 e it B 1
FELYH S SR P Tt R 20 P s ) R R A R IR A L AR R A 1) 4 T

BRAE=R

[0002]  4HES Hiith B A Wit il /& BE 5 P2 i IR N I I g K H BCHLAIR S
PE s, TEARBT R 14 Bl 21 B FLitb R PR RE S A8 P IE T

[0003] L IEFRA LB A HEAC, S T0ys Y al, RHE 1 I B 5 5 . fERAE
IR o, B AL 2 B SRR AT LiMn, 0, JZ0IR LiMnO, AT ZOR [ VA AR IEARBA o ey,

AR LiMnO,7E 78 i LB &5 M I e PR3 22, H RTS8 AN 2 . 9k LiMn ,0,B87E 4V 1
3V IR R X AR AEAE T o 0T 4V X R, 58S 7R 2R A 45/ I DU A 8a £7 B 11k
ANFI A OG0T 3V X Rut, 58S I im A 4504 B9\ AE 16¢ A7 B BRI HA
Ko BB TR G S5 B VY A7 BB BRI AN 2 5] EAE M S T R B AR AL . SR
1M, 78 R VR B ok KR, T AR S 71 John-Tel ler BAF RN, 75 J\ A4 H i N AR
HAE B2 PR S LT AR R DY 7, TR R s PO . PR, #A4R A LiMn,0,
(1) John—Teller MR & ot H it L R BR IR OC B . bk, LiMn, 0, B2 ¥ T Hg o, 78
B v PRSI 7 T80 P I R VIR ) - -t R R S M AR R I TR B

[0004]  7E LiMng0,, /) 785 LR b, 8808 7 IO b S B2 32 22K AR AE 3V X, HER I LS
1k 163mAh/g. 5T LiMn, 0, 878 5 () 148mAh/g AH EL B 252 i1, A7 By 3V XA
F5 IR R AT BRI o iRl 70 J3C e 7 o MR K 22 350N, B PRI T BRI 75 SR
SR, LiMngO, 3G PEALF. @R Li  Mn, 0, (v < 0.33) BR5 A LiMn,0, Al

LiMnO,[Manthiram A., et al., Ceram. Trans, 1998, 92: 291-302. ], f#45 Li Mn,0,, /R %
H— o7kl & . CaitsR 17 2P A o7k, ol B RIS 0 InER AR 1 hl 44 75k . B AEEAH B
GEVE TR BT AR IR AN e eV 5

[0005]  [EIAHKFe4E V22 B KA AL S VIR G, fEH A BUR A KM T R4 il % .
Takada % [Takada T., J. Solid State Chem., 1997, 130: 74-80.] J4# 2k (LiNO,.
L1,00,.Li (CH,C00)) ARt &%) (MnCO,Mn (NO,) , Mn,0,F1 MnO ,) B4, 7F 500°C —800°C i5 )&
X [a) #1453 LiMn0,50 Kang %% [Kang S. H., et al., Electrochem. Solid-State Lett.,
2000, 3(12): 536-639. ] 1 Fumio & [Fumio S., et al., J. Power Sources, 1997,
68(2) : 609-612. ] 25T LiOH « H,0 Al Mn (Ac), « 4H,0 [{IE A VAW, BT 500 °C B4 i 45
Li[LiMn, ,JO,0 AAITf 44 () Li [LiMn, ,JOAE G AE 3V X KRR &4 115-126mAh/g. 7%
KB5S, Takada 25 [Takada T., et al., J. Power Sources, 1997, 68: 613-617.]1 K
I, 500°C K4k CH,COO0L1 AT Mn (NO5) , [ B 43 507 S 7E 58 L IR B RS & 135mAh/
g.ShinZ% [Shin Y., et al., Electrochim. Acta, 2003, 48(24): 3583 - 3592. ] A AkE
SEHEIEART 500°CR, Mn® B =38 I B 25 2390 . Kajiyama 55 [Kajiyama A., et al.,

J. Japan Soc. Powder & Powder Metallurgy, 2000, 47(11): 1139-1143; Nakamura
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T. et al., Solid State Ionics, 1999, 25: 167-168.] ¥ LiOH « H,0 il y -Mn,0,/8 4,
AT R IR, AE SR 1 L Mng O 6 H AL 22 PR BB LU AR 28 AR B & 10 0. RSE4E
Z [Xu M. H., et al., J. Phys. Chem, 2010, 114 (39): 16143 - 16147.] fl Tian %
[Tian Y., et al., Chem. Commun., 2007: 2072 -2074.] ¥ MnSO 0 LiNO ;1 NaNO ,
[Rd R L, 75 470°C —480 °C L E X A AT i f#49°K LiMn,0,,0 Tian 5§ [Tian Y., et al.,
Chem. Commun., 2007: 2072 -2074.] & MAKEL LiMn,0,,7E (0. 2C fFZE R T) 28 1
TEERFNEE 30 AL 25 &4 N 154. 3mAh/g F1 140mAh/g. Thackeray 2§ [Thackeray
M. M,, et al., J. Solid State Chem., 1996, 125: 274-277. ;Michael M., et al.,
American Ceram. Soc. Bull, 1999, 82(12): 3347-3354. 1% LiOH «H,0 f1 v -MnO,J& 4,
600°CHe%s Al 453 Li Mn.0,,0 Yang %5 [Yang X., et al., J. Solid State Chem., 2000,
10: 1903-1909. ] ¥ v -Mn0,8% B -MnO ,BANERA SR 2K AN ERT MR B LiNO JJR 4, 78
400°C A 15 Liy 3Mn, 50,0 XUBE [ XUFE . 8451 f AR R B AR A R & i S PERE [D].
J7AR - BEREIIVEOR S, 2009. ] 564 LiOH « H,0 MTHLAE MnOfETC /K LI TR &, 7275 VAR
H1-T 450 Clre s, FAT B T ER B BIRE Sh o AT 28 (R S 1K B B TBOHL 25 204 161, 1mAh/
g, 5 30 fEM AR = T 120mAh/ g,

[0006] KimZ [ Kim J., et al., J. Electrochem. Soc, 1998, 145(4): 53-55. | fF
LiOH AT Mn (CH,CO0) , (7R AV F NN Li ,0,, 6143 LiMn,0, * nH,0, FE£E 1t il 8 ik T
PR RN [ A oe 45 15 LiMns0yp0 ARATTR I, 500°C il £ HIFE S I RI4G i LS &4 153mAh/g, 40
TR EZHZE N 2%, Manthiram ¢ [Manthiram A. ,et al., J. Chem. Mater, 1998,
10(10) : 2895-2909. 1 #FFEFR M, 78 LiOH SR, Li,0,56% 4L Mn (H,0) 417", F£E3t 400°C
pedd, hil 24 1) LiMng0,,7E 58 1 PR HLZS & 160mAh/ g,

[0007] ) ehE IAH RS 1L T 256, PIB R i I Tl s i i e 22 e [ B ks
M 4R, 2007, 59(3): 25-29. 1 % LiOH. Mn (C,0,) 81 H,C,0,KB &M E T 455
Hr, 73 I E 350 °C AT 500 °C e 45 il % K LiMns0,,0 4 BIRE M FESE 1| FRFF BT RS &K
151mAh/g. Gao % [Gao J., et al., Appl. Phys. Lett., 1995, 66(19): 2487-2489. ;
Gao J., et al., J. Electrochem. Soc., 1996, 143(6) :1783-1788. ] 3 H Py nHwEH
% VA LiLMn, 0, (0<x<%0.2) .RobertsonZ% [Robertson A. D., et al., J. Power
Sources, 2001, 97-97: 332-335.] 7F Mn (CH,C00) , * 4H,0 YA VRN Li,CO,, -1 3R1E /T
¥ . 23T 250°CHI 300-395°C R4 il 4% 1 LiMns0,,0 FESNES 1 IRFANSE 50 JHFFHITEOR
KE 9N 175mAh/g A1 120mAh/g. Wang 2§ [Wang G. X., et al., J. Power Sources,
1998, 74(2): 198-201.] /£ 380°C &K T LiMn.0,. Xia[Xia Y. Y., et al., J. Power
Sources, 1996, 63(1): 97-102. ] ZFEiyE Nk, 75 260°C EH iR 4 HIf3FE M. £ C/3 |2
TR R B E R =8 80mAh/ g,

[0008] DA LMIFFEER B, [ AH B LE VAR & LiMns0,, FAE4E 0 B U BT . XAV
() e i ADFE B 5 O P 2L 1S SR 43 AT 22 S K, B 78 JBOHL B PR I 28 B 5 R o, K LU
JRHL T REANEE  RHEIE PR PE e TE AN ER AR

[0009] A T CSCREAE i (1) 350 5 P, I8/ INRE S RSURE IR B, Y B 4 F T 1] & LiMng0,,
[Hao Y. J., et al., J. Solid State Electrochem., 2009, 13: 905-912; ZZHUNHINEE,
TEALEE Tk, 2009, 46(5): 37-39; Chu H. Y., et al.,]. Appl. Electrochem, 2009,
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39: 2007-2013. 1. FK1ESE [ KI5, ik, 2004, 34(3): 176-177. 1 % LiOH « 2H,0,
Mn (CH;C00) , »4H,0 T HR FZ VR A0 73 A 300°C I 500 °C g & il 3 UK I dib A7 LiMn, 0,90
[0010] 4 1 SCEAE ot D250 S0 P, 90/ Bt RIORE FRIRE E, PR AR PR 5 R IE  ZK TRt 4 FH T 16
%3, Zhang[Zhang Y. C., et al.,Mater. Res. Bull., 2002, 37(8): 1411-1417. ;
skAkA . KRG ERIG BOE A DI REA B AL (D], dbnt o JbRUTOlR%:, 2003,
Zhang Y. C., et al., J. Solid State Ionics, 2003, 158(1): 113-117.]ZE4¥ 1,0,
LiOH F Mn (NO,) , ) V& A5 ¥ VB0 R il 43 47 41 IR A B 44 Li Mn, 0, « nH,0, 5 LiOH ¥& K I
7J(#@&&%M%zp‘]* LiMns0,50 g&ﬁ%ﬁ% [ g&ﬁ%ﬁ% . R AR Li4Mn5O12ﬂE%iﬂ€*$H/J7j?£
[P]. CN 201010033605.2, H1i& H 2010.01. 04. ] % MnSO, * H,0. KMnO, 1175 %% 5 = FF
TRAWEE TR -G WAE 140°C —180 C il B2 ¥ [l 7K 4 S B2 46 il 45 P 43K MnOOH, FE7B N LiOH <H,0,
)i T 500°C —900°CHill1F LiMn0p,0 FMRIESE [ FMBUIESE, BV B TR, 2010, 25(6):
626-630. ] L KIS, H MnSO,-H,0 AT (NH,) ,S,04f 439K B -MnO ,, JE A LiNOJe FFiE L
IGHRL A A OB 1145 L1 Mng0,,0

[0011] P T TRl e 57 HAT e 45k i B, o8 8 ik R il A S 000 AL, Rl e 465 V2 B [T AH 4
45 - MOBURA M A G T EW H T6 M LiMn,0, Ahniyaz 5§ [Ahniyaz A., et al., J.
Eng. Mater. Technol., 2004, 264-268: 133-136.] % vy -MnOOH. LiOH A1 0,0,/ V& &
Wi IS R e VA A R T LiMn, 0,0 B8 ERAR BRATZH LA L1OH A1 Mn (CH,C00) Ry JE AL [ ARER 9%
SELEEAL T, 2004, 2: 1-4. ;EPKASE, HALSE, 2005, 11(4): 435-439.] BLLL LiOH
AT MnC,0, 9 J5UR} [ B8 PRAA S, AR ER ST K227 4k, 2006, 22(1): 60-63. 1, LL iz Z
Mg — Bk (EDTA) MIFTARER J9 2% 6 50, SR M — [IFH Y BB 45 772, AE 380 °CHill % 1 9 dm
i Liy 0Nag seeMng, 1508 i BL Li Mng0y IEFRFT R . T FLERBH, £E 4. 5-2. 5V HL K X (7], fill 25 1)
Lis goNag seeMns, 78012ﬁl%17£§€ IREEZN GRSy 132mAh/g, 100 TR SR N 6. 8%,
2238 4 AN H BAF TG R R ATIR U 2R o 122mAh /g, 100 FEIF IR B IREE A 17, 4%.
[0012]  BRfRBASE [ 642 04, DhREMEL, 2006, 37: 485-488. 1 LARYMRE AR ER4S (kLA
BE PR AR BE IR ) N R, F PR ZAE AR, SR B BA i 045 Li M0 ARATT AT, B R
AR R A U LiMng0, O IAH 21 B ROE IR Shik R A e Kim % [Kim Ho U., et al.,
Phys. Scr, 2010, 139: 1-6.1 KB, FIEEBAH A HIE R T 400°Cless AL A il =
Mn,050 7 1CREZE IR T, B2 1 TEFA SRS & 44. 2mAh/g. Zhao 5F [Zhao Y., et
al., Electrochem. Solid-State Lett., 2010, 14: 1509 - 1513. ] %A K MR
AR T KR A LiMng0y,.

[0013] T IR T iEHI R B EAT LiMng0,, 70 UL R vh S5 A A e MEAS &, A7 AE AR TR
WL mE A SR S M RE R E S 8, CoRAREAE . A& Y B EF
B RH S I T R AT O R

[0014]  Jfy T 3% LiMn 0, PG FRPERE, XIHE [ XI5, 215+ r v B0 B 21 B A A B & ik
SRR, RG22 AR 3T, 2009. ] W5 ZRMENE GeliiE -5 450 °C il £ I HI kP 1R
A NI KA E AR B s A TR AT 100°C R E AR AL, H15 LiMn0y,. HF
FR, AE 0. 5C R AR T, FEALAESS L JEFR IS 50 JEEA RS =70 A28 137TmAh/g Al
126mAh/g.

[0015] N 1 #—HHEER A LiMn0,,HITPERE, C& R S M B 5 85 8

5
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FERLOPERE. Zhang % [Zhang D. B., et al., J. Power Sources, 1998, 76: 81-90. ]
PA Cr0, g5~ Li (OH) « H,0 A MnO,y JEUR}, 78 %00 29 0l T 300 °C AT 450 C e &5, il % 1
Li,CrMng 0, (y=0,0.3,0.9,1.5,2. 1), HFAF W, 75 0. 25mA/cn’ M 3% F, Li ,Cr, Mn, 50,
FE AR S L PR ORT 55 100 15 B B A HL 7R & 3 il 9 170mAh/g R 152Ah/g. Robertson
4 [Robertson A. D., et al., J. Power Sources, 2001, 97-97: 332-335.] f£
Mn (CH,C00) , « 4H,0 A1 Co (CH,C00) , * 4H,0 V& 5 ¥ Wt S5 NN Li,C0,, il 2 BT WX Y, T8 )5
73 9T 250 °C F1 430-440 C FE 45, #1453 Li, Mn; 5,Cop 088 e IZAFE A FESH 1 fEFRAIES 50
TEI B L2 &4 ) 4 175mAh/g A 120mAh/g. 5 LiMn,0,,4H b, 7E 78 A IRk # o,
Li, Mng 5,Co5, 00, IS HEAGE o o, Li 5 sMny 5C0p 04505, FE SRS | JHFA I HLZS & 150mAh/
g, b0 EIA IS B R 0T 0%, Choi 2 [Choi W., et al., Solid State Ionics, 2007,
178: 1541-1545. 134 LiOH. LiF /% Mn (OH) J&-&, 75 2 S/ 143 51 T 500°C il 600°C 7 B s
Ll 2% LiMng0,,. F, (0= n <0. 2) HiH, 7E 0. 2CRFZE IR T, 500°C il & 1Y LiMns0y; gk
TE55 1 P ITCE S 200 158mAh/g. 7E 25°CH1 60°C R 7l HL 50 538 5, IZAE M I R 25
IS 2. 9% H1 3. 9%, i I AE SR AR T B RAE AT AR B A S E I Ref3 2 T
3

[oo16]  FaA il & 7L Be B8 O A I Ak S PR BE . AN IS, T B AT B A& I AR iR
LiMng O, (R G5 AT SR AN TR E , FEARIR SR HVR I L 260 TR TR It e 22, 76 il S IR A e
WS 5. I, A IS T VEAR T LiMn 0, 2/ AR 2 Tk CRIBL T 280 AH ¢ g
vo= 644 kJ mol™ ' ,AH; yeg v o= 402 kJ mol™" ,r y, = 35.5pm (VHIEALA N +5, HHER
SN, o = bdpm (VEIEALE A +5, HHECAIECN6), 1y, o = 39pm (Mn [FIEEALE N
+4, HHEATECN 4), 1, o = 53pm (Mn FIEAMS A +4, HEBEA7 AN 6) [ John A. Dean,
Handbook of Chemistry (15" edition) ], MPL EZSHAT %N, V-0 82 LL Mn—0 4[58 5 K15
Z, B FEREFRNEFRREAZ KN, BRI, FE 7B 580 5 A0 4
W= A . H T3PS R A SR E R R e, BoE T RER 45, AR T
HGE BRI TE IR TR RE .

AN

[0017]  JHRERILA BEAR A 2, A KWK BT IR S8 R di AT Li Mng0,, 45 14 (172 5
P, AT, 2 HARIAPERE . USEBLA R B B PR B D5 652

[oote] BRI #ZMHEBEF MEF PETHEREN x + y @ 2 2R
B R E DB E . BRI .y ATz (% U S FE R R 35 2 LR R R
L20sy+tz=<1.30, 0.95 < x<1.06, 1.Obsy=<1.25, 0.05 <z =< 0.2h,

[oo10] DB 2 SRV IR 1 ARE B AL S B AL S AL AL S YRR S IR & 5
O A i AR 1 A 22 20 (AR AR AOIR B A 0T, AR B e S IR VR 5 3 /N ~ 15 /R, 43
RS Lo RERTARA | A& Tl R TR BRI B TR K 5 VA Bl 4 TR AT A4 2. Kl
WA 2 BT RS B AR R R, SR BU S5 A 1 R dn 1 & B AR PR B AR A
Kl

[0020]  Prik AP BERELH AW N AT « R T RAVAT IR 2 BT AR B AR R A R
H, 7E 150°C ~ 300 CHRJE X [/ FAE— IR BE LS 3 /NI~ 15 /N, 55 1% /8 1°C / o bh~

6
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30°C / R A INFRGE B R — BE A5 IR N E 400°C ~ 600 °C IR X [0 AT — I8, (R FFIR
FERELE 3 /NI ~ 24 /NI, il &9 LR IR B IE AR L o

[0021]  FiR R R4 G i R A S A AL B B TR A L A R UL BT R TR
[0022] PR AL ISR Vo050 Vo041 Vo 05 VO IR R EE LR L BN IR o

[0023]  Fridk (1R B4k A4 R A8 A A B R - Bl X IR A LB R PR A R AL &L
AR BT 1 B

[0024]  FTIARMH E T2 BT I 1 BT 130°C ~ 280°C I X A AT —IR 2, 75 1 AN K
SR BT, & AT 2. TR B2 TR G IR 1 BT 80°C~ 280 CHJEIX
[ (AE—L R, 76 10Pa ~ 10132Pa & /3 X (A AT — 73 T AT 108, Bl & a0k 2. ik
(R85 35 TV A I BT B 1 BT 150°C ~ 280°C 5L [X 8] AT —iR %, W B IR BT T
15, 124 TR 2.

[0025]  FTiAFERBE A B A 25 B /K 2R M8K L % TR IR . BRI B P R

[0026] P E A2 RASMBEERT 21% H/NT 100% 2 1 H) & A5 o

[0027] PR IR B 1 & B Gl SR HE RE Bk EE HLEUE BB AL

[0028] 5 & R BT VEAR LY, AR B JEURE AR B, IR SRIRT 2, fil & 1 R 5, 15
BULAIGE T AT LiMng0,, 45 M) AR B 1, OB B BLRE TR IR M B8, P ML+ R R AT
b,

Ff ] 152 AR

[0020]  [&] 1 @A B 1 BTl s RS S 88 | B3R R0 i 22 1]

[0030] & 2 @A BH St fs] 1 B ibil o4 RS S (R 8 R AR s S T R A OC R it 2 o
[0031] &) 3 JE AR B SHEMR | T £ O AE b 1) XRD A7 53 1

BRLHEA R

[0032]  NTHI4h G St Ak B AT I — D U B o SRR A AR B g — D R A
FITUEL T, AN & X R B D PR 1

[0033]  SEjifafsl 1

[0034] M EF BB PLEFWE/RIEAS 1.01 @ 1.10 @ 0.20 5 5FREA
B EEER R V.00

[0035]  HEFRER 1A A AL B L FE RN VL0, TR A, DN 44 AR AR 1) 12 AR RN 1 .82, Al
BEBKEENLIE B VR A 9 /NI, FIAFRTIRY 1. K RTIEY 1 /£ 190°CHI 1010Pa R 77 F 52T
W, A TR 2. KEETIRAY) 2 BT A A & 36% [1E A AU, 1R 260°C RS 10
AN, FEE I 5°C / R In B B 260°C NIV 500°C , RHFIEEE B4 20 /N, il 4 2R
i B BRI E AR AL

[0036] 5 ek BT VEAR LG, AR AR OB SACEAR, IR RIRS i, BRI T &
[Fa s Tk, BEE B HUEEITEIR TR RS, NP Ak 41 N BRI ad.

[0037]  SEJEH) 2

[o038] #ZHEEEF . MEF PLEFIE/RILA 1.06 @ 1.25 : 0.05 43 5 BUTE &
AR AR LR .
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[0039]  CREFRER (AT AR BR AR . S SE AL AR AN R AN BR TR & I N T4 AR AR 20 fis AR ) F
B, IR VIR EVR S 15 /N, A RTIRY 1. FERTIRYD 1 78 280°C A1 10132Pa s 7 R ESS
TP, Gl BT IR 20 K HTIRY) 2 B T SUETR S & 99% 1Y & A AR, 78 300 Clhedd
15 /N, BEE T8 30°C / 43 B I A BE F 300°C IR 600°C, (R ERIRE Be4s 24 /N, i
R B H R IR E AR AL .

[0040] 5 &R EHJTIEM L, BYLRIE T ARG 45 W RS8R, SCE B YL G 2R 1
e, AP ALST T R AT A .

[0041]  SEJEMH] 3

[0042] #ZHEEEEF LS LS FIBERLEA 0.95 @ 1.05 @ 0. 25 4 BUAREURR R
AR V050

[0043]  EFREUBKEREE AL B V0,08 & TN E A S ARFA K 1| AR 25 80K, i
BREENIZEEVR A 3 /NI, SRR 1. MG ATIRY) 1 £E 80°CHI 10Pa J& 77 N B 25 T, il 4%
BIORA 2. ERTIRY) 2 B TS AR 68 22% [0 B A S 5S40, 76 150°CRess 3 /e, 12
FEHEHE 1°C / 43 B N BGE B F 150°CNIE 400°C, AR IE e 4s 3 /N, Hil 8 A0 f B
R AE A R

[0044] 5 H &R HTTEA L, AR B B RSB, BRI ECE TR A LiMng0,,45
PR e T, B B PRI T B8, AT R I r 2

[0045]  sEjEfs] 4

[o046] FZMEE T EHEF PLEFIERIEN 1.02 ¢ 1.10 @ 0. 10 7375l FREXEE FREE
AR IR

[0047] W4 HRER HIEE B A E AL AR AL IR B TR &, I\ A4 S AR AR ) 10 R AR R 1) 287
K, FEREBREEALIR B VR & 8 /NI, ISR Lo FERTIKY) | AR 150°C T, W% T4
BUBEAT B0, B2 AT 3R 2. K RToRA) 2 B T Al A0, 78 195°C R4 5 /I, B # i
3°C / AP INFGE B B 195 CINERE 550°C, REREERELS 5 /N, Hil &9 i & BAR PR
IERRAL L

[0048] 5B REHTEAMLL, BHRIGE T REEA LiMn0,,45 1 e M, MeE BT
IR RS, NP A 4T T R A

[0049]  SEJEfH 5

[0050] #ZHEEEEF S LS FIBEREEA 0.98 ¢ 1.19 @ 0. 10 43 BUBREUEL FREE
T B AL R 5

[0051] YR ER (1976 B4 | i B A A R e E AT VR B, N [ A4 S AR AR 20 R AR R 1) 2879
K, I EER AL BE VR A 15 /NE), B ATIKY) 1o B RTIRe | 76 130°CH L AN KA T H
JETFJ, Tl & LR 2. BGRTIRY) 2 BT R £ 300°CReds 7 /N, H 5 R 1°C /
3B INFAGEE H 300°C Nt A 430°C, fRIEFFEERESS 3 /NI, il 4R SR B SR TR B IE )
up

[0052] H5H B RHMTIEMLL, BYLUGE TR A LiMn0, 4 W E M, g BER
TEIRTERE, AP ALAT T R AT (9 Al .

[0053]  SEJEf] 6

[0054] MR F AE T PLEFIE/RIEY 0.95 @ 1.05 @ 0.20 7 3R EA L

8
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SRR .
[0055]

/7T

FEAR A A AR S R AL IR &, I 8 1A SRR 2 AR 5 E 1K,
FHIR B LR BEVR A 5 /N, B4 TR 1. 7E 280°C A 1 AN KA T 5 R T8, il % 5 3k

2o FEHTIY 2 BT UUR S £ 190°CRESS 3 /NI, FAE 1 30°C /3 B AN G EE FR

190°CHINHAE 600°C, (FFFIRSE LS 3 /NI, il &R A0 & SR IR IEM KL

[o0s6] 5B RBITNEMEL, UM TR LiMng0,,45 F RS E VE, U5 I
R TERE, ML ARAT T RAF 5L o
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