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(57) Abstract: The present invention relates to an electrode for an electrochemical device, comprising: an electrode collector; an
electrode active material layer formed on at least a portion of one surface of the electrode collector, and including an electrode active
material; a filling layer formed on uncoated parts of both sides of the electrode collector on which the electrode active material layer
is not formed, coated to be continuous with the electrode active material layer, and including a mixture of first inorganic material
particles and a first polymer binder; and a separation layer formed simultaneously on the surfaces of the electrode active material lay-
er and the filling layer, and including a mixture of second inorganic material particles and a second polymer binder. The electrode
for an electrochemical device of the present invention includes a filling layer that is continuous with an electrode active material lay -
er in order to facilitate the coating of a separation layer on the entire surface of the electrode active material layer. Also, because the
electrode active material layer is not externally exposed even after the separation layer is coated, stability of the electrochemical
device can be ensured.

(57) 8%A:

[CHS 3B A%



WO 2013/089428 A1 |00 V000 OO 0O

A _ grwe BA AW nE A Tooln, nANS
—  FAEALE A A (EF A 21 2(3)) Aes A o] Beie ML AR (3

48.2(h))

Boage AS YA 37 AT PAA Holw Ao] Arie] e, AT FRAL YE AT B2
3,47 AT 32AS0] FHHA ol 37] AT ARAS] FF TAR G4 47 AT FEAZ} A5
S Sy, AR R GAs Al L vhelE o] GRS ERSE 05 0 4] AT BEASH 3459
Eo] FAlo] BAHr, A2 RS sk A 2 A el e] ERES EPFE Rel S FHlsE A ek
Ag Aol Hak Aolth ¥ Wy A HEAE AFE AT FEASI A5HE FUFS FHlsla OB,
AT GEAEe] Eolo] @ Pelse Avmy ol golSth ma, ] RelEe 29 E ol 1T GE Ao 9
RE s gonE A/ setadte] AL dud S vk



i
ol

[1]

[2]

[3]

[4]

[5]

WO 2013/089428 PCT/KR2012/010791

g A A]

ol A A78 T AAE AT D o] & FH| g A7) 8 A
7] &= &oF

g2 AlE ey E g ¢ e SHEEs ek AT H olE
TH 8k A7) ska Aol #gk Ao =, v A st A= 7] 88k}
A E A% TGS ek A& 5HOE S Aol glgk Aot

22422011 12¥9 140l 2949 53] = A110-2011-0134490% ]
7128 S s, dld 9] WAA W = A E B S
2 Sl 8.
vl 3 7)<

HL oA A 7)ol thgk A4l o] S ol X AL vk frofj s, ST Y

1l

PC, Lol 71X = 7] AbE2Fe] ol Y 2| 7FA] A &30k 7| 2t 3 1 A
S} ekt e] A} sl kel th gk w2 o] WA A 8}
S} ek A= o] e gk SOl A 7 AL QL Hokolal L Sl A
o] 7}g gk ol A A o] Ak P4l o] Al o] Hal
| & Mgl QlojA &3 2
3 A =)o) A ol gk o 2)
a1 Q5= o A H| Fell A 1990 A
S A3} Ni-MH, Ni-Cd, 32y

NN

—_— —

T

ha
o>

FA1717] $18F

=
re)
=
N o
<
it

M

= O o 2 L i
ok

R
S
i
=

m?‘" ;c—}f ok

i T

r_m
N
)
oo
ENe o2
2
=

12 = fo %o Moo 4o

2

4
offf ok
2
o 0
o

I

, To b
P

2

i

i}

B

ol

!, 1o
2

=

>,

)

B

=
u
1 &

=

<

N

a8

i

N

N

o,

Iy

ok

1

U
rir
o2

o &

o o

A O
T
z

f
)

.

0>” ol o3
— T —
o & O

o
o
MT o
N
2

o X

o ¢
ull
© i R

SO
32
o

o
o 1
o
o
&
A
s
o
rfo
2
A
1o,
12
X
o
=
r>~
ol
o
£
Wi
2
=,
=
2
B
1o,

o} 27k A o] gko] w] ¥ o] & A 9} ] suste]
5] Aol A o] wh ek BEFake] old] u @ 7] 4lo]

2
i
o

b4

[

>

o
o o > ok
N 2 ko
N

o i

N

)

&

G

> i

)

S (o

dob
o oox
=)
ko r
ol
A
N
)
o
of{ -
o
&
k1
)
>
Do)
o2t
flo
2
~
oy
ol
b
D)
N
)

é_lo_l

=
S,
by
s
a
N
N
.
ol
i)
o
o
=2
rir
A
=
o
s
o
N
>

= a1 T [e}
o|Afo] Lo FAT A FE= AT S HeloF



A] - (non-coating

PCT/KR2012/010791

bslo] o] o] X3z 1}
344

(<
H
-

-

o

°©

} 314

°©

34

ki
5

gk A

k]

o A

713 A

Aol F-71E AAF ukelv oF 4
7] BA & o4

WA B g o

}-

WO 2013/089428
)-

[6]
[7]
[8]

4r
B

T
_#O

o

area)©l G/ =1 7]
A1 25} vl ¢

Aol s Aol G ™, A2 5-7]

o
o7
) #‘O

XA
Ao

A &gk,

Z9
1=

A

)

o

A}
H

KN

o

7]

[10]

o]
=
O

[€)

=
=

O]—l;l Z] ?l_a LiCOOZa

F$}&(LTO), Si, Sn, Li, Zn, Mg,
LiNiO,, LiMn,0,, LiCoPO,, LiFePO,, LiNiMnCoO, ¥ LiNi ,..,Co,M1,M2,0,(M1

(Me)= 1%

2X40<x<05,0<y<0.5,0<2<0.5, x+y+z < 1

(o]

RSN

2} B2

R4

<]

X2 5 H2A S92 Al Ni, Co, Fe, Mn, V, Cr, Ti, W, Ta, Mg ¥ Mo=

O]’l;l X] tﬂ: A1203, BaTiO3, TiOQ, CCOQ, SiOQ, ZI'OQ, SnOQ, CuO 5‘4 Zn0O

.

M2+

o

9

e EST

ol
=
3

0%

A

o

0
—_
<



WO 2013/089428 PCT/KR2012/010791

[12]

[13]

[14]

[15]

AL LA BRI 2=, 5 X 55 AlZet7] S &l =A 54 &
AME-8l= 7 -0l =, 28] d & - (polyvinyl alcohol), Z~E}o] I F-E}F ] <l
314 (styrene butadiene rubber), 3= 2] of] € @l & A} 0] = (polyethylene oxide), 7}= 42
vl A E 2 Q 2 (carboxyl methyl cellulose), A& = Q2= oA E]| o] E(cellulose
acetate), A& =2 2 2 oA E]| o] E HEl | o] E (cellulose acetate butylate),
AL 2 Q 2 oA H| o] E 3 2 3] U] o] E(cellulose acetate propionate),
Ao} ol & 55 2 (cyanoethylpullulan), A] o} %= of € 2 2] 1] d 2 F-(cyanoethyl
polyvinylalcohol), A o} =0l & Al & 2 @ Z(cyanoethyl cellulose),
Alo} ol ' = 2 @ 2~ (cyanoethyl sucrose), 37 %H(pullulan) 2 A% 10,000
g/mol °]3}2] A A} 31§k 5 o O]T‘H 2o R EE AE e A e
o] 59 &= T AT g o, 515 oo I H = AL o
1] ar, Al ALEA v Y 2 F 0SS A&k 7] 98 S A 54
| 2 AL-E-ok= on]L,aﬂH]éﬂﬂg*Eroa}o]E AL EF 2t =T
(polyvinylidene fluoride-co-hexafluoropropylene), 2 2] 1] d ] &l
ZF ool = -Eg &2 2ol el ¥ (polyvinylidene fluoride-co-trichloroethylene),
242 W € W B} 77 ¥ ] ©] E (polymethylmethacrylate), 3 2] F- 2ol A H g o] E
(polybutylacrylate), 3% 2] o} -1 H 2 1] E = (polyacrylonitrile), 3 2] B] { 3] & 2] =
(polyvinylpyrrolidone), 35 2] 1] d o} Al Ef| o] E (polyvmylacetate) of €l el njd
olA o] E F 53 A (polyethylene-co-vinyl acetate), 35 2] ol & #l A} o] =
(polyethylene oxide), 3= 2] o} & #] o] E (polyarylate), &= 2. 2= oA H| o] E
(cellulose acetate), 4 & = Q 2= o} A Eﬂ o] E FLEl & o] E (cellulose acetate butyrate),
AEZQ 2 o} ME| o] E (2 3] Q 1] 9] E (cellulose acetate propionate),
Alofiof €l Z 52 (Cyanoethylpullulan) Alof-ol el Z e n)d e
(cyanoethylpolyvinylalcohol), A| o} =0l €l A & 2 Q@ 2= (cyanoethylcellulose),
Alo}-o| ' = A 2 9 2 (cyanoethylsucrose), 35 % (pullulan) & 212 10,000
g/mol ©]3}2] AE-A} 813t G O F o] Fo| 3] SR K A H At A)
o] 59 &= T AT g o, 515 oo I H = AL o
17‘4 i, ‘%}Dﬂ/] fﬂ*‘oﬂ AR E = A2 7 E YA RS O FRE 50

A2 ALEAL HRRIE 2= itk e S AlZs 7] 98 gujEA 54 &ulE
AME-8l= 7 -0l =, 28] d & - (polyvinyl alcohol), Z~E}o] I F-E}F ] <l
315-(styrene butadiene rubber), 3= 2] ol & #ll -5 A} 0] = (polyethylene oxide), 7= 2541
vl A E 2 Q 2 (carboxyl methyl cellulose), A& = Q2= oA E]| o] E(cellulose
acetate), A& =2 2 2 oA E]| o] E HEl | o] E (cellulose acetate butylate),

AZ 2 Q 2 oA E| o] E 3 2 3] Q Y] o] E (cellulose acetate propionate),

Ao} ol & 55 2 (cyanoethylpullulan), A] o} %= of € 2 2] 1] d 2 F-(cyanoethyl
polyvinylalcohol), A o} =0l & Al & 2 @ Z(cyanoethyl cellulose),
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[16]
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[19]

[20]
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[22]

Alo} ol ' = 2 @ 2~ (cyanoethyl sucrose), 37 %H(pullulan) 2 A% 10,000
g/mol ©]3}2] AE-A} 813t G O F o] Fo| 3] SR K A H At A)
o] =9] 3l3tE T& AFEE = Qlom, B E] o] g H = A2 of T},

T ar, A2 A RRIE 2SS A8 H gk v 2 A v 54
S & ALEE e A5l e, EEd Yl R o] B EALEF e R 2 A
(polyvinylidene fluoride-co-hexafluoropropylene), ] 1] d 2] &l
ZF ool =-Eg &2 2ol ¥l ¥ (polyvinylidene fluoride-co-trichloroethylene),
=) v e v el =& & ©] E (polymethylmethacrylate), 3= 2] F-E ol A H o] E
(polybutylacrylate), 3% ] o} -1 2 2 1] E = (polyacrylonitrile), 2 ] B 3] & ¢ =
(polyvinylpyrrolidone), 35 & B] d o} A ]| ©] E (polyvinylacetate), ol €l &l 1] d
olAH o] E F 53| (polyethylene-co-vinyl acetate), 35 & ol & #l & A} o] =
(polyethylene oxide), 3= ] o} & #] o] E (polyarylate), A& = Q2. 2= oA H| o] E
(cellulose acetate), A& =2 Q 2= o} A E| o] E K&l g o] E (cellulose acetate butyrate),
AL 2 Q 2 ol A|E] o] E 3 23] Q Y| o] E (cellulose acetate propionate),
Al o} ol & 3552 (cyanoethylpullulan), A] o} Lol & 5 2] 0] d &
(cyanoethylpolyvinylalcohol), A| o} =0l €l A & 2 Q@ 2= (cyanoethylcellulose),
Alo}-o| ' = A 2 9 2 (cyanoethylsucrose), 35 % (pullulan) & 212 10,000
g/mol ©]3}2] AE-A} 813t G O F o] Fo| 3] SR K A H At A)

o5 o] BHE 52 AT 4 glom, Sl old] §4H & AL ohr.
[e e} T (oY
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Lo A7)t ads ATE AT FedFH S5 e ST
THlshaL glon®, A AT o] spd] uie RS e A sE ol
Solsitt. B3 7] el TS SR R AT AT o R R kF A
Gonz, Av)sistaxte] SRl e 4 9l
e ey A

A R = Tl R s g o) upe A 9 A o o] A 8=
Zolm, ded g o 83 g7 & g o] 7] @Ad-S v ola A 7=
e sz Aol m i, g2 T g ol 71 A ARl Rt 9 v of
ol 4 = o A 3= ob Tt

W1 2 g o] npb A g d A A ool mhE el o] A H A
g ot
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]_,Q_{g]_ ]]Z%]—Z‘[: 9\)\1‘4_ :La lﬂ._HLDﬂ/] 4 A =0
o] 7 -$-¢l += LiCo0», LiNiO,, LiMn,0., LiCoPQ., LiFePQ,, LiNiMnCoO,
2 LiNi lxyZCOXMl M2,0,(M1 % M2+= A 2 5 H 4 07 Al Ni, Co, Fe, Mn, V, Cr,
Ti, W, Ta, Mg & Mo= o] Fo] % - 2 HF A8y o] gl }olal x, y & z+=
M EHA R e A daEe] A 854 0<x<05,0<y<05,0
<7<0.5, x+y+z2 < 19)) T o2 o] Fol X &4 YAZ ARg8Fo] A2 E 5 ).

Horgo] =R A1 F7E A Al aLE-A) vpelv] & ksl

o213 W) FAF A EHL AL BARE 2 ST 50

A gkl = A& o} A /E AlLOs, BaTiOs, TiO,, Ce0,, Si0,, Zr0,, Sn0,, CuO % ZnO
Zo|q MEly 1F0] 3}8E i 2% o] Abo] EEE-S A28} 2= 9l T},
2] ar, Al AR vl 2= A & 9f 2ol AREeke 53] ol =
iﬁ%‘% Azxst7] gk Gl =AM 54 & & A8t Al o] nkghA 5)
o] of] &=,35 2] H] d &F(polyvinyl alcohol), Z~E}o] @ F-E}T] @l 315 (styrene
butadiene rubber), ¥ 2] ol & &S A} o] = (polyethylene oxide), 7= -2 w &l
A& 2 Q 22 (carboxyl methyl cellulose), A & =2 2 2= o} Al €| o] E (cellulose acetate),
A& 2 Q 2 o)A ) ] el | o] E(cellulose acetate butylate), A& =2 2
oAl el o] E 3 23] Q U] 0] E (cellulose acetate propionate),
Alol-o " & varﬂ(cyanoethylpullulan) Alof ol & 2 2] ¥ J & (cyanoethyl
polyvinylalcohol), A| o} 5= & Al & 2 Q@ Z~(cyanoethyl cellulose),

Alo} ol ' = 2 @ 2~ (cyanoethyl sucrose), 37 %H(pullulan) 2 A% 10,000
g/mol ©]3}9] A4} 3} 3Hr 5 O % o] Fol Xl W QR HE] AElH it Al B
o] 59 &= T AT g o, 515 oo I H = AL o

BEGE, AL ALEEA} vEQIE 2= n] 52 4] &) 9F o] ARR-SHA] ¥ 1= el

Aol =Edes Axs7] A &uj 24 54 & & A8k A o]
vhgk 2l apm ool =, Ee ) d el ¥l EFQdfo| B SALEF R R

= AR P/ = B
L AR~ P T g g
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[38]
[39]

[40]

[41]

(polyvinylidene fluoride-co-hexafluoropropylene), 35 & 5] d 2] ¢l
ZF o= -Eg &2 2ol el ¥ (polyvinylidene fluoride-co-trichloroethylene),
¢ v el W B} = € g o] E (polymethylmethacrylate), 2 2] F-Eol A H g o] E
(polybutylacrylate), 2% ] o} -1 2 2 1] E = (polyacrylonitrile), 3 #] B € 3] & ¢ =
(polyvinylpyrrolidone), 35 2] 1] d o} Al Ef| o] E (polyvmylacetate) of €l el njd
olA o] E F 53 A (polyethylene-co-vinyl acetate), 35 & ol & #l & A} o] =
(polyethylene oxide), 3= ] o} & #] o] E (polyarylate), Al &= Q2. 2= o} A H| o] E
(cellulose acetate), 2 & =2 Q 2= o} A E| o] E HEl g o] E (cellulose acetate butyrate),
AEZQ 2 oM E| o] E 23] Q 1] 9] E (cellulose acetate propionate),

Alo} ol & 3552 (cyanoethylpullulan), A] o} Lol & 52 0] d &
(cyanoethylpolyvinylalcohol), A| 0} =0l €&l A & 2 Q@ 2= (cyanoethylcellulose),

Alo}-o| ' = A 2 9 2 (cyanoethylsucrose), 35 % (pullulan) & 212 10,000
g/mol ©]3}2] A fz} seE T o R o] Fol ) o RN E AEE A B
ol =9 g3 oo AHE T 5= 9o, 53] o] gk ¥ = A2 ofH

g o] Fels A2 FU1E Aok A2 anikAl ukdl ﬂ% SESFgT

oj# gk A2 -7 & YA RE 1L FE 58] Yk A }14 A RE, ALOs,
BaTiOs, TiO,, CeOs, SiO,, Zr0,, Sn0,, CuO # Zn0%s ol A A8 H 159 g 5h&
Y1z 2% o] W] =39S ARE S R Tk

S50, A2 A PRI A A Bk 2ol ARE S 29l Sl &
B8 A %2317 Y8 fu2A] TA L& A} L8 Alo] naEkA &)

ol of] &=,35 & H] d &F(polyvinyl alcohol), Z~E}o] gl F-E}T] @l 315 styrene
butadiene rubber), 3 & ol & #l-2-A} 0] == (polyethylene oxide), 7+ =521 v €l
A& 2 Q 22 (carboxyl methyl cellulose), A & =2 2. 2= o} Al €| o] E (cellulose acetate),
A2 Q2 oAl H o] E H-E ]| o] E(cellulose acetate butylate), A &2 9 2~
oAl el o] E 3 23] Q U] 0] E (cellulose acetate propionate),
Al o} ol & 55 2 (cyanoethylpullulan), A] o} %= of € 2 2] 1] d 2 F-(cyanoethyl
polyvinylalcohol), A| o} 5= o] & Al & 2 Q@ Z~(cyanoethyl cellulose),

Alo} ol ' = A 2 @ 2~ (cyanoethyl sucrose), 37 %H(pullulan) 2 -A}%F 10,000
imol O] 5}8] Ak BHEHE 50,52 o] ol O LR NP A} iz

o] 59 = T AT g o, 519 oo I H = AL o

WEGE, A2 LE-A} vEQIE 2= 1] 2 4] &) 9F o] AR-SHA] W 1= el
AR E e Az A G VT Bl ALESE 2ol
vhgk A she ojwjo =, HYH| el FFQdto|EdALEF o R Al
(polyvinylidene fluoride-co-hexafluoropropylene), 35 & 5] d 2] ¢l
ZF o= -Eg &2 2ol el ¥ (polyvinylidene fluoride-co-trichloroethylene),
242 W e W B} 72 ¥ ] ©] E (polymethylmethacrylate), 35 2] F- 2ol A H g o] E
(polybutylacrylate), 2% ] o} -1 2 2 1] E = (polyacrylonitrile), 3 #] B € 3] & ¢ =
(polyvinylpyrrolidone), 35 2] ] d o} A ]| ©] & (polyvinylacetate), ol €l &l 1] d

o

(]
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[42]

[43]

[44]

[45]

[46]

[47]

olAH o] E F 53| (polyethylene-co-vinyl acetate), 35 & ol & #l & A} o] =

(polyethylene oxide), 3= ] o} & #] o] E (polyarylate), A& = Q2. 2= oA H| o] E

(cellulose acetate), A& =2 Q 2= o} A E| o] E K&l g o] E (cellulose acetate butyrate),

AEZQ 2 o} ME| o] E (2 3] Q 1] 9] E (cellulose acetate propionate),

Al o} ol & 3552 (cyanoethylpullulan), A] o} Lol & 5 2] 0] d &

(cyanoethylpolyvinylalcohol), A| o} =0l €l A & 2 Q@ 2= (cyanoethylcellulose),
Alo}-o| ' = A 2 9 2 (cyanoethylsucrose), 35 % (pullulan) & 212 10,000

g/mol ©| &}2] A fX} Ei}?f“j T o olFof7 o e MElH A =

1] SR & AEE 4 2on, Hus] o)) AL AL okt

B oae g, $3, % A0S Fashi 471550l dol A, 4

T T H T IR TS -
G, 5T e FAFE AT 2o AFHE o HE A o U= =
PAF B A vl o v IR Fo] YA E A5 AE S0 S
A7)8} et AxpF Alggitt, A7) v sk ekl 7] 8 8 vk obe BE
AAbE g, A A9l o & B, BE Fe] dAabEA, o)Ak A,
A= AA, B G A H= 7] 3 A H (capacitor) & ©] AT

A7)} o] Alxd A5 AMESke] A V]St AAE Al Zeh= Wi o
A& B9, T4 8w ¥ A A 7] Al o] B & AFE-81HA]
a1, A7) 9F o] A ZH vy FE Zo] A AFuks o] &35)o]
A # (winding) 5=+ 2B 7] (stacking) 9] &S &3 £ HI T A A S
FATFoEZA Axd 5 AT

FFI

HLDU W71} 8k Aol A AR = 9l a2 AB-o S RS
R, A Lin, Nan, Keoh 3 ] 4 ol B o] 59 2o =
HO% 2 o] & E3+3k3L B-E PRy, BEy, CL, Br, I, ClO, AsFy, CH;COy, CFSO;

", N(CF;SOy)y, C(CFS0,)58F & £0] 2 Bz o] 59| £ 0% o] Folxl o] &5

kel do] TR R Y o] E(PC), ol ”l 7l 7H1 Y| o] E(EC),

v o & 7} 1 Y| o] E(DEC), Y W €l 7} 1] ] E(DMC), U] =2 2 7} 1. H| o] E(DPC),

Hu g A ZApo] = o EYE-, v WS A o |, T of FA] of| &

) E2}3}o] = 2 5, N-vl €-2-5] 2] =(NMP), oﬂﬂuﬂﬂ?}iﬂl o] E(EMC),

At FE 2gE Eiz o] 59 E3E R o] Fo X 7] &ullo &3 = dl2lE

Zlo] gl o}, ofelnt gk v = 1L of .

A7) Al TP HFT AFY Ax 34 D 87 24 what, AA] A=z
A T e Aol A ¢ AT F, DA 2H A B A 2H HE
@A Eoll A A&H 5 ATk

T2 W R 3o = B kg of npgk Al gk A A A]ofof] mpE 7] g} st AALE 9%k
A5 ZHA o e 7 7 eF4 o 2 A E of gltt

E28 Fzehd, By o] AT 2 A (200)= S S50 B
T %(230,280) 7} -] 57(240,290)S -H|8FaL Q) whA e, 38 R EE 1
2 A5 2HAG00) = T 533007 w2 534002 70k AT o] 5S
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[48]

[49]
[50]
[51]

[52]

[53]

[54]

[55]

[56]
[57]

TH)3FA] 2= A1 H360,370) 0. % o] Fo] A 4= 9l
ol e}, B gL A4 o Aty 94 NA} & Ho] A
ol WE A A o= o] 7HA| BHE JE =
g o] WS 7F of ol A 7)ok A A ol ol] S ¥ =
ot H}, £ g o] A Afoll = GG Aol A HF Al A A=
7HR Zp el Al 23y & 1ol kA s A A slr] el A Al E = A

1F

AAle] 1. o] Alx

ST BN SAS AR A S5 S5 S E AlxeS
2] AL, Al LAl vERIE 2= 4 22 Elo] gl —“%EMOJ T-(SBR)®} 7FE 54 v €l
AERQ2(CMOE 212 Z§ato] Boll 5l 5 A1 7] & fIAk2A
E] el tho] S Afo 1‘:(T102>§ LA A 258 28 E 08k, et
A2 F-71E JARA FHHHALOL) S B EFol BFH| ©] E(BaTiOs) & 8:25
=38t o] 2= xﬂz A aRl v = A 2~Elo] gl el ol 315-(SBR) S}
Ft282d WE AE 2 QA (CMO)E 2:12 E§80] & 591 $=g
Akslo] ~Zlﬂ®ﬂ

“1e]at,

HE
of\
ofo
afy b
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E

ro,
o ri o
ol
>
-111
-3
r
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i
g
-1N
g
E
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e
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N
lo

° 10 g
o
ol
_>|:
2
rlr
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~
M\
=
fn
o
™
01N
oo
[
o

[nt
o
0
ol
k1
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=
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Jf e
N,

r>~1

2

o
XN N
tlo Ok
b2
&~ o
= ?L =
L ofu

e o
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o
ot
=
B
BN
i

EO

B
of\
>
v
e

ol
e
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b

32 o

2 of L

o

il

2

BN
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ol
ol
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s
(=S
]
(o, ofj
o,
ol
ol
S
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o,
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=
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ﬂo] o}%ﬂr.

2o 2, HTe] A%

&5 &= ZA LiCo0,E N-vE 3 Z 2] =(NMP)°ll LA A 4= a2
Sl & Az 28 A, Al F7E JAEA 9] EF R LHALOL)9F AL}
HW g2 Zendel el 25 9 8}o] = (PVAF)E N-#E ¥] & 2] = (NMP)9]]
=0l & NE AGSto] FX15E Sl E SV ek w1 A2 U=
ng}f;xﬂ &1 LH(ALO,) 2} HHEEFO] Bl Y] o] E(BaTiOs) & 8:2% 5+38}a1, A2

A vl A EEnd Y dl FFQdfo] B EALEF o R =AY
(PVAF-HFP)¥} A] o} -of & 2 2] 1| d ¢ (cyanoethyl polyvinylalcohol)S 9:1 =

H
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o
-
st
n/

[ 78 1] A5 A,
A7) AT R A e Ao e AREo A%, A
dEdS 23l AT 545
A7) AT dEATo] YA HA| oy g ] AT [ A =
FA R G A7 AT S2A50 A&5HES I9H, Al
F71E JAeE Al a3 AL BRI T o] &3S E9tete SRS 2
A7 AT dEATH FXFe 2 FA o P EH T, A2
T71E JAeE A2 a1 A) BRI T o] 3 Egete HEle s
Tul ke W) s sk A gl =

778 2] A1kl o] A,
A7) AT A el asE, G E, YA, B E,
A, )V, YA B R e 20 R B A
ZERIY A2 e R EYtEw P oR Axd A4S
540 3= d7)s a8 A5

[ 73} 3] A1kl o] A,
A7) AT FEAL HASA, Az, A AAE,; 2| F
El el 5-3F A3 (LTO), Si, Sn, Li, Zn, Mg, Cd, Ce, Ni H-1= Fe?l
TEF(Me); F7] FEFMe) = T H FE s A
T (Me) 2] AFSHE (MeOx); B A7 & %41 (Me) 9 Br4x 9} 9]
B3| = o] Fol 3l Lo RRY Ay o] = slvhe] & At
i o]l E F 2% o] Ao EFEFE o] FolH AL EH 07 F=
A7shetaxkg A=

[7d 78 4] A1kl o] A,
A7) A #5228 LiCo0,, LiNiOs, LiMn,0,, LiCoPO,, LiFePOs,

LiNiMnCo0O, % LiNi | ,,CoM1,M2,0,(M1 & M2+= A 2
5% © 2 Al Ni, Co, Fe, Mn, V, Cr, Ti, W, Ta, Mg % Moo=
o] Fol Xl oY e o] = dhrfolar, x, y B zv= A &
SHA O R JbskE 24 YAEY YA EEEA 0<x<0.5,0<y
<0.5,0<2<0.5, x+y+z < 1) = o] F o o = HE| el H
ol 3lte] S5 A = olE F2F o] 23 E R
o]F o7 AL EA o= st A7) 8 ek A& AT
(77" 5] A1kl o] A,
A1 71+ Y A= ALOs, BaTiO,, TiO,, Ce0,, Si0,, ZrO,, SnO,,
CuO H ZnO Sl A A8 159 $}3hE =259 o] 49
S ES ¥oslE A EH o R 3= AV gstAaAAE A

[ 7% 6] A 17kl 3le] A,
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A1 LA vkl Y] = 2] B d &3 (polyvinyl alcohol),

2~} o] gl FL e} v ol 315 (styrene butadiene rubber),

2% ¢ ol ¥l &£ A} o] = (polyethylene oxide), 7F= 321 v €l

A& 2 Q 2=(carboxyl methyl cellulose), A &2 2 2~

o} Al ] o] E (cellulose acetate), A& % Q. 2 o} A E| o] E

5-el 2] o] E (cellulose acetate butylate), Al &2 2 2= o} A H| 0| E

T Elﬂ Q U] o] E(cellulose acetate propionate),

- o] & &5 2}(cyanoethylpullulan),

ol ¥l 2% 2] 1] d 2+ (cyanoethyl polyvinylalcohol),

| &l A& = Q ~(cyanoethyl cellulose),

| &l = = @ Z(cyanoethyl sucrose), 37 #H(pullulan) =
10,000 g/mol ©] 3} ] A &4} 8} §h= = o] F-o 3

e A8 o) S o] 3EA velE B o] B % 2%
Aol B3kl AL EA 0 7 &l A7) 8 sk AA8 A

[a—
ot
=

32
2
X

[ 7]
7] Xﬂl "fo} AT = Z2fv d e |l
glo] = AALEF 9 2 3 2 A & (polyvinylidene
fluoride-co-hexafluoropropylene), 35 2| H| d 2] %l
ZF ool =-Eg &2 2o € (polyvinylidene
fluoride-co-trichloroethylene), & ¢ M €l v e} A H g o] E
(polymethylmethacrylate), 5 2] F-Elo} 7 H & o] E
(polybutylacrylate), ¥ 2] o} 1 H 2 EZ (polyacrylonitrile),
2%2] 1) d 3] & 2] = (polyvinylpyrrolidone), 3 2] H] o} A €] o] E
(polyvinylacetate), ol & &l 1| d o} A e o] E &334
(polyethylene-co-vinyl acetate), 3 2] ol & @S- A} 0] I= (polyethylene
oxide), 3= 2] o} &) o] E(polyarylate), & E Q 2 oA H| o] E
(cellulose acetate), 1 & 2 9 2= o} A E| o] E HEl | o] E (cellulose
acetate butyrate), A &2 Q. 2= o} A|E| o] E iilﬂ 2. 4| o] E (cellulose
acetate propionate), A] ¢} 2=l & &5 ¢} (cyanoethylpullulan),
Alo} ol ' 252 8] d & (cyanoethylpolyvinylalcohol),
Aol ' AlE 2 Q 2 (cyanoethylcellulose),
Alo} o ' =4 2 Q@ £ (cyanoethylsucrose), 37 & (pullulan)
F-2}12F 10,000 g/mol ©] 8}2] A 52} g} ghE =2 o] F0] 2]
T O REH AEE of = 5k o] 1A} BlelY] B olE T 2F
dol = AR 508 o= Vs st aAkE A=
[7d 7% 8] Aol 2ol A,

7] A2 7)1 E A= A1203, BaTiO;, TiO,, CeO,, Si0,, Zr0,, Sn0,

,CuO & ZnO Tl A A= 159 8}k Bz 259 o] 49

Mook 2 O ff Er v v
o]

it
—km
. to

F

2

=
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S TP AL BAOR i AV 8248 AT
Al

[ 7% 9]

3 23] 9 Y] o] E(cellulose acetate proplonate),

A o} - o & 255 g (cyanoethylpullulan),

o} 3ol &l 3% 2] 0] Jd & (cyanoethyl polyvinylalcohol),

o} -0 e Al E 2 @ 2 (cyanoethyl cellulose),

Fleol 'Y 9= A 2 9 2 (cyanoethyl sucrose), 35 ¢H(pullulan) %
217 10,000 g/mol o] 3] A2} shgHe- = o] Fo] %]

o3 A o] 1= 3] A nelr Ei o) E F 2%
o] EFE0 AL EH o7 & A3t AAE A

o

H
cdt
S
50
2
>

[7d 7 10]
7] A2 At A vl E = E e nd e |l
glo] = AALEF 9 2 3 2 A & (polyvinylidene
fluoride-co-hexafluoropropylene), <= =guda =l

ZF ool =-Eg &2 2o € (polyvinylidene
fluoride-co-trichloroethylene), 35 2] ¥ € v B} A H & o] E
(polymethylmethacrylate), 5 2] F-Elo} 7 H & o] E
(polybutylacrylate), ¥ 2] o} 1 H 2 EZ (polyacrylonitrile),
2421 9 9] E 2= (polyvinylpyrrolidone), 2 ] H] oA H o] E
(polyvinylacetate), ol & &l H]d o} A H| o] E &35
(polyethylene-co-vinyl acetate), 3 2] ol & @S- A} 0] I= (polyethylene
oxide), 3= 2] o} &) o] E(polyarylate), & E Q 2 oA H| o] E
(cellulose acetate), A& = Q 2~ oA | o] E F-El g o] E (cellulose
acetate butyrate), A &2 Q. 2= o} A|E| o] E iilﬂ 2. 4| o] E (cellulose
acetate propionate), A] ¢} 2=l & &5 ¢} (cyanoethylpullulan),
Alo} ol ' 252 8] d & (cyanoethylpolyvinylalcohol),
Aol ' AlE 2 Q 2 (cyanoethylcellulose),

Alo} o ' =4 2 Q@ £ (cyanoethylsucrose), 37 & (pullulan)
A1 10,000 g/mol ©] 3F2] A ¥4} 8} gHe 2 o] Fo]
T O RHE AEE o= gho] a4 vilY B o]E F 2%
Aol S5kl RS EA o7 F A8t AA-E A
o WA S Egkeke A 7]st oAl lol A, 7]

0

moié&r—ur-ﬁﬂ:lll
i

i
4
to

° F

o2
I

(g8 11]
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[Fig. 4]
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