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Zh=t}
EA AAdoA, A5 Z2HALE F77F 65T ol&HE Ze A48 = 24 o 2HEUT. dF HAd
daA, A= Z=HAE 7|7} 50T, -40C, -30C, -20C, -10C, 0T, 5C TE+& 10C9 o|&HL 7= Ax =
A aolA =g 54 AAdelA, A5 2hAE 5719 2480 AdE 37 FolA =g

A AAlol A, H5 YA =9 WAl dxAddA Fad dart glok. dF A, A5 ="A=
A ok 4 ok
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ok 50% 1A <k 80%, ¢F 60% WA ¢F 100%, T ok 60% X ok 90%e] A &% StllA =g 2 ¢ Y. E
A ANAAA, AT 2PGAE 40% =7, 50% =T, 60% =T, 70% =3 L= 80% 2o A S shA] %
dE = g, dutdor Azxd A 2EAE 2 @A A5 A" Aoy, B owgol A F sl
Azxd A5 2HGAY S AHgo] Hashx] frhe Aoty dF Ao, A5 2HAE 12 A2 o
Al Aol 7]k sF A=A, MEE F7)FolA HolE 1Az, 2A12F, 3A1ZE, 5AIE, 8AIZE, 12A17F, 19, 2
d, 3¢, 4¢, 5¢, 69 EE 15 s AdE 7 vk, & AA A, A5 2HAE 1 Ax A A,
g719 3k (B So], 40-60°C)el A, Holm 1A17F, 2413k, 3AZF, 5AIZF, 8A17F, 12417, 19, 290, 39,
49, 59, 6 EE 15 5 AgE Aot

2 iy E gE ojHe Axd HdFol, FE Alo] glo] vlaA FAIZH(E Eo 1-37/1€)5 di7Iet st
T2(E 509 40-60T)olA HFE & dvhs Aotk FX9 Ao glo] v FAHEL A5S A5
g, A7 A5 Z2HAE 943, des 92 S8 dH (A5 59 20 SHppm °]FF e 1 oshoE AX
2 5 .

Kl a7] Ao, Mirs= W/wE o= vle Hxst

Fppm WA 2F 200 ?rakppm = oF 200 FFHppm WA 2k 600 Z=FHppme]th.
2o 100 FFppm =T, 200 Sppm =7, 400 FHppm 27, 600 FHppm Z
I}, 800 F%Eppm VLJJr, 1,000 =Zppm =3, 1,500 =Fppm 23, 2,000 =FHppm =¥, 2,500 =FHppm =3} =

= 3,000 T Hppme F I3}
Ma= Fd Aboldd mxE AHdolHE ot Ars A}
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SREER)
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574 AAleellA, Aol AR A elElE 100T o], 110T ©14F, 120T o], 130T °]4,

o], 150C Ei& 160°C o], 170T ©]4F, 180°C ©]/F, 190 °l’d, 200T o], 210T o4, 220C

230°C o], 240T o] HEi= 250T o)/de] wuae Ztath. AN AAldedA, AHeelE =
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mm WA F 100/m, °F 10pm WA F 75mm, ©F 10gm WA F 50pm, ©F 10pm WA 20m, °F 15pm WA F 40um,
oF 15um WA ©F 35um, ©F 20um WA ©F 40um, ©F 20pm WA SF 35um, ©F 20pm WA SF 30um, °F 30pm WA oF
60um, °F 30m WA °F 50pm, & °F 30pm WA ¢k 40ume] FAE 7HRITH

B2 AAdofA, M elH = oF 15m, °F 20um E= ¢F 25me] FAE v, AR AAjdoA, 2 Iy
Aol H = 40mm v TF, 35um "]WE, 30gm ©]WE, 25um V|WE, EE 20mm vRRe] FAE zreEvh. AlFE|olEH T
B3] gkow HU7F B AR £ F9E S

AR AAdo A, A= ZHAE =& 4589, =88 A5E A= 28Ad A553 AFelH &
Atololl W1 FZte] EASIS], o] WA YrlaAlEY. wekA, =& A5E A 2EAIE dAIZ 239
Ho=w xd 4 ot ¥HHo, Az Ao A= ZHAd gEHo] AEiAHE, 2EE A5 €A A5 A
B olE F Atole] ®l F3Fko] A9 FUAY A gl7] wWid, 37 TF 2 1 g&o] "oxth

B2 Ao, &=, MAAdlE 2 552 Ax Ao AT5H Ydgoe=z A A-E(jelly-roll) FHE
7F Ao, & A5 Z=HA(roll electrode assembly)”7t ©heks] s 77 wfjZol], A=353 AlH e 5 Ale]d
Wl Fzrol AL gAY HEH glo], 3] 3F 2 X @fo] "oy, AR HAdeA, A5 ZHA= A
oz 7 FEr}t oy},

G2 A JHA o AAE ANAE AS5F5E 2. ANAE AS5TL sk o9 JMas B4 ¢ v
A EAS X3stth. Y] At A5 Y] AERE A5 AR AEAAS FIA77] 6 ERAE
F7IE 233 4 drh. S5 okt JAA Ao AAH et AFFE X, et AS5FTL s
oo it B4 % uljly 228 X3, U] ks AT Y] ok AT AR AEAHE T
AA7171 1% BAAE SR 238 5 9l

A5 HAAldoA], sl o] Jate A JHA, D AL B, 6y 24 2 =A4AE Xk
A8 AFFTE XA, s o] okt ok A, F o= EF, vikly 4 2 E=HAE XF
S ol ASTE xFsit. Y] MAE AEF 2 et AT A4S AAE AT Be ks A=
=9 F FyYE VFoR, 5HHOR 40% vwk, 37% w|wk, 35% w|wk, 33% vk, 30% w9k, 25% w9k, 20% W
wko18% R, 15% vk, 13% wwk, 10% vk T 8% vvke] F= BIE ztet. 54 AAddA, A5

T Fs AR ASF Ee JdkiE A5 F FIE VT2, 8% WA 40%, 8% WA 35%, 8% WA
30%, 10% WA 30%, 13% WA 30%, 13% WA 33%, 15% WA 30%, 18% WA 30%, 20% W] 30% HX= 25% U)X
30%©°] t}.

AFFe] FF F7h 314 A%, A4 AUA WE D A F2 (pover output)©] Robilrh, AT
T P2k 106 WA 3569 A5, AA9 AF olee] FEF PN 1FY Y5 BATT

AR AAA, FAAE OF 6m A oF 100me] FAE gEvh. AAA] FAE AA ] GAAT A
s w0 AT BA Pl GFL va, Wk A4 S FFL )2

2 Aoz oF Iyum WA °F 300
um, °F 10im WA 9F 300um, °F 20m WA °F 100xm, °F 1um WA <} 1ym WA F 50m, <F 1gm Wi
Al °F 40gm, ©F 10gm WA °F 40im, °F 10pm WX °F 30pm, %= ©F 10pm WA oF 25meo|th. A5 AAjdolA,
144 Aol A=59 FA= oF 10, F 15um, F 20m, F 25um, ©F 30um, <F 35mm H=+= ©F 40umo|Th.

N

QR A, FAA Fo) Ars A

ofj
SE,
2
b
[
2

453 77t WEe EYHoR oF 1.0g/m WA o
6.5g/cmg, oF l.Og/cm3 W] <k 5.Og/cm3, oF 1.Og/cm3 WA oF 4.0g/cmg, oF 1.0g/cm3 W] <k 3.5g/cm3, oF
1.0g/cn’ WA <k 3.0g/cm’, °F 1.0g/cm’ WAk 2.0g/cm’, F 2.0g/cm WA °F 5.0g/cm’, °F 2.0g/cm A
oF 4.0g/cm3, oF

o
Jd A% AT

-

A~

g/em’ WA ©F 5.0g/cm, ©F 3.0g/cm WA <F 6.0g/cm olth. SAVSAl, A=E Wi} =5
[e)

3.0 F 5
Y 9 Bu 293 dASddAe T Furt A" Fola, a2 3 Yk AX s o
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54 AAdelA, Mar= EALE LiCo0,(LCO), LiNi0y(LNO), LiNiMn0,, LiyNidnCoiyy0s, LiNiCoyALQs,
LiVy0s, LiTiS;, LiMoS,;, LiMnOy, LiCrO., LiMn;0; (LMO), LiFeO,, LiFePO,(LFP), LiNiysMn; 04, LiNig Mn;¢0; 2
olEe] xFow FAHHE ToRFE HuUsi, 7 xE H¥Fo® 0.3 WA 0.8, 7t yE FHASRZ 0.1 WA
0.45, 7+ z& E"Ao® 0 WA 0.20]vk. 5A AAdelA, A= EHL LiCo0;, LiNi0,, LiNiMn0,,
LiwNiMn,Cop-0s, LiNi,Co,Al,0,, LiVs0s, LiTiS,, LiMoS;, LiMnO,, LiCrO,, LiMn,O;, LiFeO,, LiFeP0,,
LiNig sMn; 504, LiNigp.Mn, 0y 2 0]E9] 23o g FAH FozRy Ausy, 2 xE= SHHo2 0.4 HA 0.6,
7t yeE EHAOR 0.2 WA 0.4, Z z= SHHOE 0 WA 0.10]th, tE AAddA, AHL= E2-8 LiCo0,,
LiNiO,, LiVy0s, LiTiS,, LiMoS,, LiMnO,, LiCrO,, LiMnyO,, LiFeO,, LiFePO,, LiNig sMn, :0s, B3 LiNig Mn, (047}
ofUtl, T g A g, Air= EAL LiNiMn0s, LiwNidnCorw0:, FE LiNiCoAl07F obya, 7t x
59802 0.3 WA 0.8, 7y 5HAHOR 0.1 WA 0.45, 7} 2= HHHo= 0 WA 0.20]t}.

54 Ao, AiE B4 BAe UA Ff LS B4 Bhold, A AddelA, A I i B
_]

Do

/Ko %E% Li1+XNi02, Li1+XNiaMnb02, Li1+XNiaCOCOZ, Li1+XNiaMH-bCOCOZ, LiHXNiaCOCAl(l—a—C)OZ ‘34 O]Eégl }_@'_Q_E ?-/K(—)]
W FOoRHE MO x a, b, co F 0=x<=0.2, 0<=a<=1, 0<=b<=1, 0<=c<=1, atbtc<=1 o|t}.
EA AAdo A, YA st A= A EZL LipNiMn o013, x, a, b, ¢ #20=x<=0.2, 0.3<=a<

=0.8, 0.1<=b<=0.3, 0.1<=c<=0.3 oJt}. EFH 2AAdx, YA 3F Hr= I EZL&
LiNig 33Mng.33C00.330;  (NMC333), LiNig Mno 4Coo 202 (NMC442), LiNig.sMng.3Cog.20: (NMC532), LiNig eMng.2Cog. 200

(NMC622) , LiNig.AMng.15C00.1502, LiNig gMng.1Cog. 102 (NMC811), Lig.oMny.05C00.0502, LiNig ¢sMng. 04Cog 0402,

LiNig.sCog.15A10.00:  (NCA),  LiNigsMng.s02,  LiNig.eMng 402,  LiNigMng 30y,  LiNig.gMng 02,  LiNig.5Cop.502,

LiNig.6C00.402, LiNip.sCop 302, LiNigsCop20s, LiNiQ, B o]E2] ZFoz FAH Fo g Agdc. yA f

B AShEe RS SR 8404 duHon Bebgsith uepd, el FV@ Ars B4 ¥
PS

Z3tete Nrse] Ao AAY A7 & el AA TS Ler

gk
iy
tlo

Ay A A, s BAES A A ML, B D WA, Sn(FA) PR, Lili0n MR, Si
(A92) VYA, Si-C BF P4 D oo 2Fow THH TOoRH Aguth e AAeeld, ojms
BAe A9 FA nA, F4 5 09, sEA) w84, LiTi0, VEa, Si(Ae®) vds e Sic
H

5S4 AAldelr, Ars =4 3 o 22 747 g2 AAE AS5S B s A55Y F TFE 7
Tor, FHHCR 50 T o1, 55 TF% oI, 60 TF% oI, 66 TF% ©1F, 70 THD °1, 75 THY
o], 80 TH%h o]/, 85 TN o1, 90 TG ol L 95 TG o] Yo TATTE. dF HAAdA,
ArE 24 9 oxmE 24 4749 F2 ArE AT Ee ot A5 F TS 7IeeR, sH4eR

—_L

il

50 TF% olst, 55 %% °lst, 60 TF% ©lsk, 65 TF% °lat, 70 F

o3}, 85 FH% o|3k, 90 FH% o]} L 95 TR o]dte] Fow EA I},

AN AA A, =HAE v, JHE 29 5
o

nanoplatelet), ©&4 A, &

B4 9 olEe] xFoz F Sl EAAE g4, , =, 3
Z 5d, 299, 299 YeEgelER, g AN, g@4 v A, Sdst §k 27, MR FHE, g3 v
w58 g4 A EE WEIEIHA EAT) olY T}
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vk 11 T %ppm "W, 10 Fppm "|WF, 9 SFppm VT, 8 THppm "W, 7 T%ppm VT, 6 FHppm T]TF E=
= 5 T%ppm w|Tre] = wi7bx] ok 2 UIx] 50 3] wHE=E 4 o)

= 2 7t T WAl 28] o), 33] o, 43] o), 53] o], 63] o], 78 ]
A, 83] o), 93] o], 103] o], 123] o]/, 143] o], 163] o], 183] o]/, 203] ol 223] o)X,
243] o], 263] o], 283 o], T 303 o) RiEE & gtk AR AAdeA, T dx 9 Tba A
GAE 308 wwk, 283 ulgh, 263 wivk, 243 wivk, 223 wiwk, 208 wiwk, 188 wwk, 163 wwk, 143
vk, 128 mgk, 103] wRE, 83 miwk, = 63] mivte @ whEE 4 gl 54 AAddA F dx Z U}
2 24 9AE 2 WA 503], 2 WA 403], 2 WA 303, 2 WA 203, 2 WA 103], 5 A 303], 5 WA 20
3], = 5 WX 103 wtEE 5 vk, g2 AAdelA, F A P sta S A= 23] o4 whEE &

9] .
¢k Im/s WA <F 50m/s, <F °F 30m/s, °F 1m/s WA <F 20m/s,
o} oF 10m/s WA °F 50m/s, ©F 10m/s WA <F 40m/s, °F 10m/s WA <F 30m/s, °F 10m/s
WA <F 20m/s, F 20m/s WAl ¢F 30m/s, F 30m/s WA <F 40m/s, =& <F 40m/s A ¢F 50m/se] FSolA
T, o2 AAddA], 7tEE 7] tile ZtEE vEy Tt (dE 5o, eF, ol=23)7F AHEEY.

Az 7tae 9 wd gUs 58 9= AA oA, dFe 2% o 50C W &F 155T, oF
60C WA <F 150°C, <F 80T WA <F 1507C, WA eF 150TC, oF 70C WA 9F 150°C, °F 70T WX
°F 130°C, ¢F 70°C WA 2°F 100°C, <F 80°C WX ¢F 150C, °F 80C WAl ¢F 130C, <F 80°C WA <k 110C,
oF 100°C WA °F 140°C, ®& °F 100C WA oF 120C9 WSjoltt. EA AAldox], dFo] &-= 70T

o/, 80T ], 90T o]/, 100T o], 110T o]/ H& 120T o]/doltt.

54 AAdA, 9F Ax A o 13 A o 2407, oF 1 WA o 147, oF 1% WA o 308, oF 1

B A o 158, oF 5% A o 308, o 5% WX o 20, o 5% vhA] o 15%, o 5% WA o 108, o

10% WA o 1AZE, oF 108 YA oF 302, oF 108 WA of 208, o 15% WA o 107, E o 158 WA
[e]

o}
°F 30 ¢ +dE & UH.

AR Aol A, A5 ZHAE A" AL 5 TS B Y Foll IF Sl FriE dxE 5 ).
o] AL W= ZHAY FiE FFS 50 SZpom, 40 S%Fppm, 30 T%Fppm, 20 FZppm, 19 SHppm, 18 TF
ppm, 17 F%ppm, 16 F%ppm, 15 F%Fppm, 14 S%ppm, 13 S ZHppm, 12 TFppm, 11 FZFppm, 10 FFppm, 9
Zppm, 8 FHppm, 7 SHppm, 6 FFppm = 5 FHppmd T2 HHg FEoR AAAYE u ok wE

A<
HEEE ol

574 AAldel M, @A 3 x5 F AP AR oF 10A1ZF WA oF 40A1%E, oF 10A1XF WA oF 35417, oF
L0AIZE WA oF 30A17E, oF 10A1F WiA] oF 25A1%F, oF 10417 =] oF 20A17F, oF 10A17F WA oF 15417, oF
I5AIZE A oF 3041%E, oF 15A13F WA oF 25A1%F, oF 15A17F WA oF 20A1%E, = oF 20A]1F WA oF 30413t
ojtt. A AN, GA 3 A 52 F Al AR F 40A1%F wwk, oF 35A13F gk, of 304 m|nk, of
25A1ZF miRk, oF 2041 miRk, Ei= oF 16A1%F vRtolt}. 54 Aol M, &A 3 WA 59 F A =

i)
>,
)
rlo

2 oF 10A17F, A& oF 15A17F, A& oF 20417, FHA& oF 25417, A& oF 30A17F = FH 4 oF 35479

e

A= 29AY T8 FFE Fol7] A s AlLTE glojgth. oE S, AxHA @2 AT 2HAE &
7] &ufoll AAAZ L. AR HA A, A5 ZHAE F7] SWESEH AASI A AF Ax Ao W
AZANAG. A% FWE gy 7t=2 oA Ag 5 Jdon Ax wAZE wEd k. #7] Sl ool
ZE2E2¥YE, HEGZEZ24E, dA, oladzyEH  JE JlHUYoE | 1,2-TF2 2, oAEYEH, T
deog2 2 ojFdatetiart EH AT oo FAHE A ol AT ZHAE §7] &vlol IA s EF
d o] ¥3 v XNIHA & = Juk. AT ZHAE aEHeRE AxE £ Jd&S ¢ o, ady,
AT 2HGAS ZA] AN FE SR ) B 7] v U 222 2do] gagozM, Alv
ole]9] 7]& #H M (pore closure)7} T3 FFHTE. v &3 £rv & 7Ax 2XdA 7MEdEAY. o
o=l ANAE Alo]e] o] EFES HAAZIAY AXo] HEFA & Aeola, mEpx] HA 9 el dddr 4
F& mRTh, w3, AFdelE e VAA A =3 Audole &) &Aooz Qs JIFs s k. A
A AHHolH ZAX FAAHLS W @ (internal short circuit)S WA= ol T30, weba dA] 9
P AT IS wE 4 o). meh, Axd AS 2HA e §7] Sl RF £ AFHelEHE &4
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5
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=
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= ZHA7E °F 20 S%Fppm ©]

4

s
<!

o]l,:_

A

RLES I
, HESS2Z2de, WA, ofad2UEY, JErtrvolE, 1,2-H&

[0096]

2]

o
ok

Nd

o
!

)

sheba &

(¢}

22og, opEUER, HoelddeE, o

ok
2
ok 4

)

‘?l_

7o 2, o 100 FZppm PIRF, °F 50 F%Fppm W,

40 Tppm VT, °F 30 Tppm PR, °F 20 FHppm VIRE, °F 10 FHppm VIWF, F 5 FHppm v

)3
oF

2 Sppm MR,

)3

ol

)

o

v

3 F%ppm v

)3

ol

o

v

Zppm 1]

o))

3

[0097]

A z=d

o

1

box)ell A S~ E ). webA], E39)

[0098]

™

1l
~K

el

o
g

jran
o

ozel

)A

o
el
JJo

- To

~

!

X

o]
A

o
g
No

™

el

I}, 600 Zppm 23, 700

=

3}, 500 ZSppm

=

T}, 400 ZFHppm

=

T}, 300 ZHppm

7}, 200 T Zppm X
ZoFppm 23, 800 T Hppm =3, 900 FHppm 2, 1,000 FHppm ¥, 1,500 SFHppm =3, 2,000 ZHppm

]

ppm =

[0100]

o

Tor
I

N
el

=} = 10,000 =Zppm

I}, 3,000 Zppm =3}, 4,000 Fppm 237}, 5,000 Zppm =

=

FE T T%ppmoll A 20 FFHppm 7]

o
g

5S4 AAelA,

[0101]

ok
-

3 T %ppm WA

ok

o}
FE 7o 2, 50 FHppm

vwk 40 Fppm VY, 30 SFppm PIRF, 20 FHppm VT, 19 Fppm WIRE, 18 Fppm PIRF, 17 FHppm
o= % slit o] e HAxyH

s D st of

(=g

o) O

o)o.
o

=S 59 FFppmol A 20 Fppm H|TEO R
=<

b olge] Az

S

=

3 Tppm WA ¢F 20 SZppm,
=i

Q_I]:
=
- 16 —

hb ol gel 7154

[N
5

o

5 FZppm WA ¢F 50 FHppm, ¢ 5 FFppm WA oF 40 THppm, ¢F 5 FHppm
A A A ool A,

WAl ok 30 FZppm, ¢F 5 S%ppm A °F 20 F%Fppm, ¢F 5 FZppm WA ¢F 15 FFppm, ¢F 5 S Hppm WA

ok
-

=

b olge] Az

F 3 Tppm WA ¢F 10 FFppmolth.
[e}

3 =%ppm WA <F 30 FZppm,

&7

ok

o}
, 1,000 Z=ppm %3}, 2,000 ZFppm =3, 3,000 FHppm 2=, 4,000 T HFppm 27}, 5,000 ZZppnm

J
ppm Z 3}

10 S ppm,
vwk 16 F%ppm VY, 15 SFppm PIRF, 14 FFppm VT, 13 Fppm VIRE, 12 FFppm PIRF, 11 FHppm

vgk 10 T%ppm YT, 9 Fppm VW, 8 FHppm VW, 7 FHppm VW, 6 FFHppm PINF, 5 F%ppm M| RE,

4 S%ppm MIRF, 3 S%ppm MIRF, 2 FFppm MR
I, 11 T%ppm =3, 12 F%ppm =3, 13 SFppm =2, 14 FHppm =3, 15 SZppn 27}, 16 T ppm =

[0103]



[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
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A5 HAAldoA, AxE A5 Z2YAE s o]t AxH okt 9 sk o]ide] xH _/EE% e,
Syt o]de] Axd ot 9 s ol AxH AMAET V] sk o) Az okt W s o]
Azx" HNAh 5

T F FTHE 7IFo®, 50 T%ppm WY, 40 F%ppm PIRF, 30 Fppm WY, 20 F%ppm FINE,
1 Zppm VR, 15 F%Fppm MIRF, 14 F%Fppm V|,
Zppm PIRF, 9 FHppm W|WF, 8 FFHppm VT, 7

54 AAeolA, 7] AxEA e AT Z2HAE sk o) AxEA e AgdelEE Eds. I
Aol A, Bl o] o] AxEA] kS AFHclHE s o] HxEA e AFHelH F TS VT
o=, 5 T%ppm 23, 6 TFppm 23, 7 TFppm 23, 8 TFppm 23, 9 TFHppm 23, 10 FHppn =7,
11 S%ppn =3, 12 T%ppm =7, 13 S%ppn =3, 14 F%ppn =3, 15 T%ppm 23, 16 T Zppm 27},
17 F%ppm 2%, 18 FFppm =7, 19 F%ppm =7, 20 F%ppm 27, 30 FZppm 27, 40 FZppm 27},
50 S %ppm %2, 100 FFHppm =2, 200 T Fppm =3}, 300 THppm =3, 400 SHppm =¥, 500 THppm

I}, 1,000 Zppm 23, 2,000 FHppm 23, 3,000 ZFppm 23}, 4,000 FHppm =3}, 5,000 FHppm 27}
= 10,000 EHppme 2IEte S8 FHS zl=t),

A AA o) A, sl o] e] AxE AludolE e it T sl o] AxEA ek ATl R
SR Ak, 54 AAddA, A7) dxd A5 YA sk o3 dxd AdeolHE xdskal, oY)
Al sl ol dxE AlFHClEE, s ool dxd AddelHe F FF
vRk, 40 F%ppm VIRE, 30 F%ppm WIRE, 20 F%Fppm PIRE, 19 SFppm "W, 18 T Zppm VIRE, 17 F%ppm
vRk, 16 F%ppm "Rk, 15 FFppm VIR, 14 F%ppm VIRE, 13 Tppm IRF, 12 SFppm MR, 11 F%ppm
wRk, 10 F%Fppm MIRF, 9 F%Fppm WIRE, 8 F%ppm WIRF, 7 S%ppm WIRF, 6 S%ppm WIRF E= 5 F%Fppm V|

mlo

7o 2, 50 FHppm

S 4
%0,
_g

= Ax FUEREH AAET] dell 50T olst= AAXSHA Y7 2
Az AW RRE AAH7] Aol 45T o]}, 40T o|3}, 35T ©]3dk, 30C o]a}
ZtEtt. 54 AAdelA, 7] A5 2HAs d2os WadEn. 54 A, 53

AL
1, AT 2249 A% ks EE 0@ 7hag ol Yol AF 2PAE

ok r%o oo
N e

A5 viely BAe A% B
ol o % s ol A=
A vield 2o EgEe T4E ToRy

AN HAlo 4], A 5T B ot A5T W vijly B4 A7 ~EA-RE -, ofaH st
<€ - FElel %, ol FERYUEY FEHA, olad2YEL-FEHd 1, YEIRE 1, ofa
2 EY-~¥ EJJ—TEM FTTEA, olad 1Y, ¥E uF ZFod u¥, ZIHEHESTFLEAEA,
gdelgdl, Y=z, JAdA/Z2dA F5A, ZEFEdqd, e A=, FRRAHES] Y
g, Zendy s, Zavdydd, Zendd g, Zdld olAElolE, ZduFEEstelnd, EE
YavAl, ZEeoladayEd, s HE_ g olad £, HEm FA, dFA FA, SHEAMY AER
22, Fo|EEAEZRY AZZoA AEZ QA OMMEHOIE, MEZ QA olHHE JEHOE, AERZox
olAEHIO|E Z2 I QoWo]E, Aolod AEZ 2, Alolwdd IR0~ EEdiaHE, EEoin=, £
e, Feloln=, ZFtEAdolE, EEFtEARRL, EEoladil, EelotaddclE, ZEWEladlt, E
HElZ gy ol E, Zeoladein=, ZE9de, FFe28 ey, dist 9, 4 o, ZEuidEd
ZF9 gol=, Zy(Hjded TRegolm)-dxEReoeTRd W o5 xFgow FAHE FOoRVH =Y
o *d"a”%t‘r. F7FA Q0 AA Ao A, A G Na, Li, K, Ca, NH4, Mg, Al == o] ZXFOZHE A
B kol 28 Egtair}

54 AAddA, AaE A55 2 oxs dA5359] vkl E4 7472 2 A-FEddd 15, sHEAvYE A
2o, ZoudEldl ZFogo|x, olFUBRUEY FFEA|, Zlotadal, EZjoladayE", Z(H)
dajl EFego|u)-diEzeaarag, gusn A4 4 F ol59 oz Y FOoRFH HYPHo
2 Mg E
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]
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A DA, ALE 5T R oo A5 vikly = Zh72 SBR, QMC, PAA, &b o B ols
of o RNE HyAoR AYHrt. 54 AAddA, NirE A5F B s A5F o] wile] =4 7
7t HgAoR ola™RUEY FFgA eIt dF AAddA, AArE AT E o= AF5F vy &
A A7 5YHoR FEoladRYEoe|tt. A AAddXA, MAE AT 9 o= A5F] A7 \t
Y EHe S9AHoR 2ER-FEC aF, JHEAMYE AERe s FdYd ZF g, ofa¥R
YED 35|, Eglotadt, ZeeoladzyEd, Z(dad ZFogo|n)-dAlE TR ey, 2
2, By G4 98 23ehA gt

54 AAdoA, ALE AT D s WS35 ZhzbdA vijle] Edo] 4L HyHon ) ArE AT
EE e A55Y F TES VTR, 1 TF% o, 2 TF% oI, 3 T o1, 4 T o1, 5 TFE
o]AF, 10 F% o|AF, 15 5% oA, 20 % oA, 25 FH% o)A, 30 FH% oA, 35 FH% o)A, 40 T
% o], 45 T o] Ei= 50 FHe oot AR AAdA, NarE AFF B owr AT Zhztel A
vely] B0 & EfAoR AAE AFF e s AFFY F THE V|FoR, 1 T o), 2 5
F% o3k, 3 TH% o3k, 4 TH% oldt, 5 TF% |, 10 TH% oldk, 15 TH% olak, 20 TH% oldF, 25 &
=% o3k, 30 T=% I3, 35 TF% oI, 40 TF% olt, 45 TF% olst E 50 FF% °]3lelth

AR AA oA, AL AFF D ot A5F 7247t vy B4 4 5yHoR, AV ArsE AFS
EE dxt A5TY F FES VIR, oF 2 T WA oF 10 T, F 3 TF% WA °F 6 TE%, F 5
TH% WA °F 10 TF%, °F 7.55F% WA F 15 TF%, F 10 TF% WA °F 20 T, oF 15 %0 WA oF
25 %, °F 20 =% WA oF 40 %, ®= oF 35 % WA ¢k 50 FH%o|t).

)
"y
i
l o

0B
i)
—_>i"4

g 902 AF ole WA A ML PRI Azl
AREE BEAZT. mebA o] WpHe AW Mg old AFH wEel e Bl B3 4
Sl A, v A 23k AX Loz B gAA o AR WHoR AxdE W5 ZHAE sy oY
=, skt olgel Aam R st olgel ot W skt olge] Axs Abold] AHH st ol gl A
g ek, oA AF 2FAG FE G, P AF 2AA F FFS 1F0R, 20 FFppn |

ST L
a =
3, 19 S=ppm ©]3}, 18 S Hppm ©]3}, 17 SHppm ©]3}, 16 Sppm ©]3}, 15 Sppm ©]3}, 14 S Fppm ©]

Y, 2w 2 AN AR el o8 Alxd A= 2HAE £t 2E AAE FHIRH

O:

EA AA oA, gE AAE FA A(full celDolA, ALdA 109 £E2 1000A}0]F Fo] =1 %7 A%
E7Fe] oF 80% o]/, °F 85% o], HEi= °F 90% o HAE 4 Qlvk. AR AAddA, #BE HA= HAA A
(full celDollA, =2l 1Ce] £ 150040l S Foll 2L 7] A7 &3 o 80% o], & oF 85% o

e

o

37l FEde 2 dygo] AANGE sy Y8 AlTEd. BE ST ARl A e Foi%l
A9, duE H1HE gous ATt s B oawe He dlel & F AdvkeE AL oldsorettt. 7 F
ool 7]AlE B ME Algto] B o] I4H) EAo R Ao E gET
% o
A= 29HA W 7 g2 Z-3 X (Karl-fisher) ZAd o8 SAHEJG. ol2 7t2rt SHE 228 v
AS IemX1lemd ZHe 2452 dAoslvh. lemXlem 379 A9 A3 ZHAS
_]

=

gttt ololA | Z+ M (Karl Fischer) HFEA] B =47](831 KF #HF7],

5, 292)E AR 2 A AAS 9% A 710, S3FE AT 2HAE WY 54 E 338wy

ato] Htghe Tkt

AT = AFgelE W 58 % 234 (Karl-fisher) ZAd & SAEAL. o2& 7t2rF =219 F
B dkx(glove box)olAl lemx1eme] 22 ZZo2 S ZHAE dodsidet. 2 = =

94 Adeely Fog ®EHAY. BEE A53 2 Addely Fo i dHS

_18_



[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]
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A F= &9 Alx

94 Zpe] MNA= ZZ(LNMC TLM 310, 5= Xinxiang Tianli Energy Co. Ltd.), E=AAZAM 3 F%9 7}

& (SuperP; 22912 Bodio, Timcal Ltd.) @ v}l EFAZA 0.8 TH%e] Z o2 AH(PAA, #181285, W]
Slgma—Aldrlch) 1.5 T%%2 €&l Feir]el 15 (SBR, AL-2001, 2% NIPPON AGL INC.) % 0.7 S%%<] &
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90 =%l st= FFE(HC; 99.5% £, = Ruifute Technology Ltd., Shenzhen, Guangdong), ®}elt] &&=
1.5 EF%Y JHEAHE AE2ZQ ~(CMC, BSH-12, DKS Co. Ltd., ¥4E) % 3.5 =% SBR(AL-2001,
NIPPON A&L INC., ¥¥), =HAZAN 5 T4 7ML B8, 1ydHo] 50 TF% EH7F =T gol

S golld BaNA Egdons &F sddE Az, o s, WA Wrs) oF Ismg/en’l EWA
¥ FEE olgste] FA 9me Tl U] Fide] ZHSITE. oF 10 WE/ES] ZAWelo] SRR ZFEE
24vlE] Zoleo] ZAwelo] ¥ AXVIZ, T8 Zdde IH HEES oF 50CdA 248 5 AXAA S5&
AT}, ololA, AZL sgtalel mye WEE Z/AZT WEE 1.78g/m o)A, ATZe] T Rye
19%°] AT},

T34 4
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T&o 304 d2 AMars HF 9 s 52, 47 e #oi dusie Aias E =g 747 a2
Azs7] Y3l AFEESY. ME F7] FTollA F7] 2E Qlo] ok, AAE H T S5 ARolel AYUE
A el8E AFste] A= ZHGAE Az, AlFdole= 72 35me FAYE WA My =2
g% v A a4l 2H(SEPARION, Evonik B odka g Ay 9B A 1
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of &xef, a2 Axd diz Agu. dx FWE wjristy] dol ae] Axd Aavk Ax WA 5E
o FAEAT. o2 gk AfolEe] 101 RESH AT

T 4o 7= #Hol o8 A AzE AF 2HAE 2= 995 AL, o 20 7led WY
of we} 3T, AL 3.0V ~ 4.2V Alo]e] A] BlAE AeA 25TelA €/29] AF Do AHF Yo
2 H2EHAY. 33 &5 oF 9.3 Aho|%lt}.
1) Alo]& A%
39-x] Ao Ale]F AT 3.0V ~ 4.2V Alojolx 109 A} AF HE2 FH L HHgo=H
HAEHAT. Alo]F HEe HAE Axte = 20 ZAH QL)

Hd 5

]
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2] FHE B2 (SuperP; 22912 Bodio, Timcal Ltd), B ulQlt] EZA=ZA 1.5 FH%2] Zlola gt (PAA,
#181285, w|=r, Sigma-Aldrich) % 1.5 T%%e] Zolad =Y EZ(LA 132, F= Chengdu Indigo Power
Sources Co., Ltd.)&, 50 %% 1 (solid content)S ztE &g/l A HES go| 2o BEAAA
2oz g5 &HEE AxsGY. EHEE fA44 wnk R 443 sigld.

B) ¥te] Alx

WA WEs} oF somg/en’dl B mEE ol ste], of 20me] FAL) LTl we] Pud] FAste
=eeE Pt o 6ulE /e Avlolo] £LR AeHs Edsy FH AH BERA, 24UIE1 Aol
Awolo] £F Az oo AFHE AN TY EFS 4¥ §& A2AA, FHE AU £E T
gy e8s B =7k AMAE 60T T 2mellA 75T ET 2= AR AeEtE Al vhed 2=
Wizl Jbsgnh. ololA, MFS Jhgele] FHo WnE ZUMAZI, 1 WRE 2.65g/cm o th. AHE9
B s 34%0) itk

00 FHuel = AR, 5 FFw AR B, 5 FPe| FelelaEIETL

YA LR goles YA EFsel &3 LeldE Az

Wrs FEE o8t T4 9me T8 =g e ZEEIT. oF 1
Hi 24vE ol #HAdole] EF AXVIE FE TYde ZY LES 9 50TAA 2.4% B ARAA &5

g AT, oo, AFL Agtate] ;e WEE FANAT WEE 1.78g/m oIk, AFFe] FF ¥
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z3t7] 95 /\}ﬁﬂc’qq e F7] %"ﬂ
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A 1x10Pagl &3 10T L= 243+ Bk AZAAT}. olojA, Az AW, 5
2 100Ce %9, uee Ax F/E AYc. Ax FWME w7|sy] He x
10 & FAESUTE. olelg Ale]Eo] 10 WHEE AT},
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[) 23 8

T&o 60 7lE" W & Ax", dxE A5 2HAE E?:ﬂ 992 AL, FHd 24 7|ed W
of we} ZHF Y. A2 3.0V ~ 4.2V Alo]e] XA H2E oA 25ToA /29 ZJE o] AHF e
2 H2EHYY. 33 8§52 oF 8.5 Aho|SlH}.

1) Alel& As

sh9-2 Aol AlelE AT 3.0V ~ 4.2V AbelelA 109 UAT AF{F FER FH L wHAFoRH
H2EXS T, ALo]E A5 HA2E ZAIE & 39 EAH U

T3 7
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90 FH%9 3t= FFE(HC; 99.5F%H%e] <%, %= Ruifute Technology Ltd.), H}QIY EZA=EA 1.5 TH%
CMC(BSH-12, ¥ DKS Co.Ltd.) % 3.5 %% SBR(AL-2001, ¥ NIPPON A&L INC.), =HARA 5 F4
FHE 298, 1 Fo] 50 FF &8 } AEEF ol oA B4 A E3go = &= &HEE
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¥ 1
[0276] MNre 27 Ni= mlely &4 el Al ol ¥
Bt off =
T 1 NMC333 PAA+SBR+PVDF H:0 H:0 PET
Tdd 3 LMO PVDF NMP H:0 Algte] =" % PET
T3 5 NMC333 PAA+LA132 H:0 H:0 PI
THd 7 LFP LA132 H:0 H:0 Algte] =85 PET
T&8d 9 LCO CMC+SBR+PVDF H,0 H,0 PVDF 2 PET
T8 11 LCO CMC+SBR+PVDF H:0 H:0 PVDF 2 PET
TE e 12 NMC333 PAA+LA132 H:0 H:0 PI
T&e] 13 LFP LA132 H:0 1,0 Algte] I8 % PET
2ad 14 NMC333 PAA+LA132 H:0 H:0 PET
Hl e 1 NMC333 PAA+LA132 1,0 1,0 PI
Hl el 2 NMC333 PAA+LA132 1,0 1,0 PI
H)ale] 3 NMC333 PAA+LA132 1,0 1,0 PI
Hl o] 4 NMC333 PAA+SBR+PVDF 10 10 PET
el 5 NMC333 PAA+LA132 1,0 1,0 PET
[0277] 0 '9ex e A2 2gAt Ax Aol A B P YAPo ol
F 2
[0278] A= ZHA Ax
AL A% 7t A EAIZH(
42 (Pa) (ew () (AR (ARD|7R= ex| Az () A2 5| D
‘o)
T3d 2 5,000 100 2 90 15 10 22.5
T34 4 10,000 102 3 85 5 10 30.8
Td 6 1,000 110 2 100 10 10 21.7
T34 8 1,000 120 4 110 5 7 28.6
T34 10 50,000 95 1.5 90 30 10 20
T34 11 3,000 105 1.5 100 10 10 16.7
T34 12 2,000 125 1 120 15 10 12.5
T34 13 10,000 135 2 120 5 5 10.4
T34 14 660 110 2 90 10 10 21.7
Hlaof 1 1,000 160 2 100 10 10 21.7
Hl oo 2 1,000 75 2 100 10 10 21.7
Hl e 3 2,000 125 24 / / / 24
Hlaef 4 5,000 100 2 90 15 3 6.75
Hlale] 5 650 80 1 90 5 5 5.42
# 3
[0279] T s (S %ppm) AtolE A
o= EEERE] A= ZHA AtolE Bl | 8% FAE(F
Az 3 Az F 2%)
T3d 2 9 5 948 19 486 94.7
T 4 12 26 854 33 448 95.1
T34 6 6 10 1,058 16 598 93.8
T34 8 6 11 647 4 1,850 82.6
T34 10 5 21 871 7 1,000 89.2
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