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A 3 1 wt% 9 wt%h 2 wt%h
A 4 1 wt% 9 wt% 5 wt%h
A 5 1 wt% 20 wt% 2 wt%h
AAd 6 1 wt% 12.5 wt% 2 wt%
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[0102]

[0103]

[0104]

[0105]

[0106]

[0108]

[0109]

[0110]

[0111]

[0113]

[0114]
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AAH 7 1 wt% 7 wt% 2 wt%
A Ao 8 1 wt% 2 wt% 2 wt%
AN 9 1 wt% 0 wt% 2 wt%

Aal2e] 7% 2 shol-Fuy HaE

A2Y9 Si-0.33FeiSi,(Si:FeSio] EH]7}F 1:0.33) AgE &= (vg] HATF &3 3.0 ~ 3.5 mAh/cmz), H] 1l

o 2 AAdolA AzE 7 Hdafd 2 Zolzazgdd Eeyor FAE 2032 2 fEol2AA(ZA)E A
2kl ).

0.5 C (2A1ZF FH)E 0.01-1.5 V H73rell A 7] Aajels E3dste gl FoldA e S Alo] &5 1003]
AN AT, Aol E-8& (CC(Constant current)/CV(Constant voltage) &7 = CC W Z@Ho=2 ) 0.5 C-rated
CCZ 0.017b4] &% tb& C-rate?] 0.18]e] =28 w7} (V& S, T Al Crates} 2 AFZ
CC Z=AdA 1.5V7A HAsA Y. FA & A8 (specific gravimetric capacity) 2 0.1C 34 Z 71042
z7] ZFa&(Coulombic efficiency)E& FAsALH, 817] ArdA el weh §F/A&S AEs3it. ob&d,
AtolE WHEd 2 Wd &% ¥stE & 12 Ui

(A2 1]

FHA ¥ o9 T WsE A7) skl ST A AR A &9 TS SAskn, 9 FUA HAE
F AL oSt &3 FAS A ZAF H, ) AN 20 me A BFES AvsT

¥ 2
Li//Si-0.33FeSi, 714
z7] AXY &% z7] W 8= SF A E (%) T AE (%)
(mAh/cmZ) ZEEEM) (mAh/g)
Hud 1 3.0 85.4 1176 13(20th) -
Hlale 2 3.2 85.7 1164 71(80th) 148
AA 1 3.2 86.4 1202 65(70th) -
A A 2 3.2 85.5 1216 75(70th) -
AN 3 3.2 85.3 1276 81(100th) 100
A A 4 3.1 85.5 1251 53(65th) -
Al 5 3.0 86.1 1125 75(100th) 137
A 6 3.3 86.1 1205 69(100th) 120
AN 7 3.2 85.5 1279 75(70th) -
A 8 3.2 84.4 1285 77(45th) -
Al 9 3.0 85.8 1210 65(27th) -
¥ 29 =18 Zastd, AAd 62 H$ 100 AFolE RS A] 69%2] €% FA &S YElYER, B e o
sk ZlE oAb AE HadS F83 AATF 60% o] de &% FAES UERd 4 o, HAAld 59 9 100
AROlE WS Al 75%9] &% FASS UERER, B i o3 gfF o|xAxE A NS &3 AX7F 70%
olde] &% FAES YEkd ¢ dar, Ao 39 A5 100 AtelE wHE Al 81%¢] &% FAES YUYEHE=R,
= o o)t FiE o|AHAE M AS L3 HWA|7}F 80% o)t &% FAES UEE 4 ).
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[0116]

[0117]

[0119]

[0120]

[0121]

[0122]
[0123]

[0124]

[0126]

[0127]

[0129]

[0130]

[0131]

[0132]

[0133]
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AH A g Hrt

=)
=
w2
it
L
%

o
k=)
rir
>
>
2
w

AW Aol AA Frhele AL BT+ AT, ww,
ARA g FAR F77F JEA 2= AL #ag 5 k.

Ir o

= EH2E 2

299 A 2(Si-0.33FeSiy) S (9] HMAF £ 3.0 ~ 3.5 mAh/em ), H]iLe] 29 AAd]) 302 AzH

K

Al 2 BEejgroz FAE 2032 2 B FolMA (=) E Az,

0.01-1.5 V A7l A 0.1C (Fdell 10A13F 48) WA 1IC (- 1A 28)2 AFE HSA A T
A Aol ES 43] P TE. Aol 0.1C ~ 1C rate® CCE 0.017FA] =23+ thS C-rated] 0.18]o] =g3t
w7}A] (V&2 Z2Asa, = A9 C-rated} 2L AFZ CC 2AAA 1.5V A8l 0.01-1.5V A3+
oA 0.1 X 5C& FH* Yoto] AL HS 543,

i

[
>~
>
)
ll
o
B 4
o
ol
ol

Eg, Bh7] A 4ol w2t &R

3
g3 A E ()
0.1C 0.1C 0.2C 0.5C 1C
mb/g) | (1042 27 | GAEH) | @A Ed) | Az FH)
Hlud] 2 1311 100 93 92 86
AAd 3 1400 100 97 95 93
E 3% R, DISE A8 AAel 39 B ICAHE 1% FHol Jbseh, 1 COR FA A 4 Aol Z
B F g% fAEo] elmE, ¥ oune] o8 JF oAaAE AN AEF AA7k 006 o Fe §F F
A% Jehle Aoz % 5 gon, uald 2 g 1cd4e) 8% fA80 L AL BAT F )

U HAE 3
D 3mg/en), BE BE o Aald 33 wlad] 204 5

SHAl Az el 2 Feutom g 2016 3191 BlEol A (st A E Al #sH AT

LiNig.6Cog oMng s0:(NCM622) ¥= (M4 o &2

1C (ARF FH)E 2.5-4.4 V A3l A 7] defjlS st diolabdAle S Alelgs 203 4
Alakith. AFo]ES CC(Constant current) FWA ZHC R 1 C-rated] CCE 4.4 V7FX] £33 3, =4 A
9] C-rate®} #S AFZ CC ZHAAA 2.5 WA WA, FA & @8 (specific gravimetric
capacity) % 0.1C A=z %7] ZFF a5 (Coulombic efficiency)E FAHsR o, 7] Axk2lo] ulg}

SHFFA LS AEsIiT.
[A4FA] 5]

LS (%) = (2039 WHL2F/13]

{0
oz
o
oo
o
&
>

8
o
o
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[0135]

[0136]

[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]

[0145]
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H 4
191 o=
z7] 2Fa 5% W7 -8-2F (mAh/g) SFAAE (%)

Hlalef] 2 81.8 166 98(20th)

A 3 91.0 165 97(20th)
X 45 Fusid, Al 39 ds|d, NCME22 B AAde] As|HE AE3t Aol x7] FF AF9
91%°1™, W &gFo] 165 mAh/g ©]iL, 20 Alol& § &% FX&o] 97%% A& AT 4 Jow, ol upe}
2 e ogk g oAb A8 A NS AEE AATE 90% o] 7] FF &5, 160 mAh/g o]/ WH &
g2, 20 Alo]E 7]E 95% olAte] &% HA&S Uekd 4 glom, Wb Hlad 29 As|dS HL3 HS 82%
ojgte] W 27| FF &£&S UEhE A& g% F Qdrt.

A HAE 4
p2gel AEE(Si-0.33FeSi,) <= (e WAY &2 3.0 ~ 3.5 mAh/cmZ), LiNig sCop 1Mng 10, (NCM811) oF=

D18 mg/em), A6 3el4 AxE Aajd @ Bejvtow PAW 2032 79l 2Fo|LMA (F

(|7 3 24 d
A)E Azerleh. AEkgE 2ol A (F4) ] N/P ratioEs 1.16%2 AR&3ste] ofgfiof 22 ARS Fasqltt.

1C QAIRE )2 2.5-4.2 V A7l A A7) dsjds Edste glEol2dA e Fd Alol&E 303 4
Al8FA . Aol &2 (C(Constant current)/CV(Constant voltage) £ % (C ¥d Z7Ho&, 1 C-rate?] CCZ
42704 F% th C-rate?] 0.1vfol] =3 wj7t=] (V2 Sk, T4 A9 Crated} 22 AF= CC =4
ol 2.5V7kA] WA G Y. FA & WS (specific gravimetric capacity) 2 0.1C 3P ZHAA ] %7

ZZ 358 (Coulombic efficiency)E &R3stgon, 317 ArAe wet &FFAES AE3H9T)

xz5
2 FA
x7] 2585 %) W 82 (mAh/g) SH A E %)
AAd 3 71.8 156 76(30th)

9 Ag Aas Fashd, AAle 39 Ao, Si-0.33FeSi, &= B NOM81lL F=& A& FQAS VFoE,

=
30 AtolE SR WHE &8 FAE0] 76%%] AS FAT F jlen, ofF Foke] & THel 9d gF oA
AAE dalE A8F dA ] 30 AtolF Ve & FAEC] 70% ol & du. Fed HE Ades Ha
b, AEE 5] 23 gE ol A DNSE EdskeE £ HUMAE HUlehe A &5 3Wel SEIVF
dgAem FAH A A dojup= A FugFor AF 55 Aol 2dYs oAt
o] =& AlE® Aee YEds AS A0 5 v
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