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25 o)L Ao wie SEI A% F7F Ao o)A,

A718ksk Al&7] (Potentiostat/Galvanostat)E ©]83] & ol AR T4 E W Alo]&& g 53t Ho]

g 25y,
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olr
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ol
rlr

old s Axg(DOP)S o]-gsto] Al dsid Al

Aoji-2 Eosh= SEI s H7F FA.

F ool A3 HFFHF(De-intercalation)® SEI A AFH(SE] formation)e] TS Eaf WA &3

(Discharge capacity)s #53}aL,

ZF ol 9 HFZH(intercalation)® SEI 4 HAF=H(SEI formation)e] & T3l 5% &% Charge
capacity)S ¥53t= SEI s H7b A=A

7% 3

at7]19] oo o] gate] sjAHo] ] A5 A EA(DOP) S A== SET e B7F FA:

Discharge capacity (Anodic) __ De—intercalation (A) — SEI formation (Br)
Charge capacity (Cathodic Intercalation (A) + SEI formation(B)

DoOP =

o]7]4, Discharge capacity+ Ho]';ﬁ 23S Yehar, Charge capacity:s +d €3S Uehla, De-
intercalation= B F ©|&9 4t} AFHE YEM AL, intercalation® & |29 9 A/

SEI formationi= SEI A AF=e LJFEP;HE}—
A7 4

A3&el A,

Aed A, A7 BE o9 4F3} AF(De-intercalation)E o= WaF(anodic) & o]%3}al, SEI

o]
%5 (SEI formatlon)L MAe Heko 7 o]FalH,

o
oX, r_>i

et

=4 AEHd 45, ﬂﬁ 01%9] 391 A F(intercalation)™ 7Hi vFak(cathodic) & & o]%3&tal, SEI &4 A

AT 5
A28kel| lo] A,
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&7 A=,

7] Aol s AEE(DOP) o] 1o 7H7heaSE 1A Hsld AWT(SED ] iAol o] ¢-g A
o Fdshs SEI A% H7b AA.

XAT% 6
SEI A5 H7F AAE o83 2l ol AAdl vk SEI e H7F wol glolA,

71848k A5 7] (Potentiostat/Galvanostat) S o] &3kl & ol AA e T 3 WA Ato]ES &53h=

AV

471 A5 A B g AbelFRAEH S A el e AR wEe gssta, 4] 53 A
7 oustERY oA deld AWS(SED 7I1% S 87 B W 87 5es 9,

471 25 T4 &7 e ¥ §FE olgste] HAAlwlold 4T A :ik(degree of passivation, DOP)& &
Sate oA, a8

871 Aol e AZEFDOP) & olgstel Al Wl ARSI (SED ] sfAsol el tg d5s B7hehs
GAE EFets SEL 45 B7F B

Sohe 9=,

ot

B ol29 Akl AFF(De-intercalation)¥ SEI A HFZ(SEI formation)e] 3 T3 WA &%
3]

(Discharge capacity)S &53kaL,

g ol 9 HFZH(intercalation)@ SEI 4 HAF=H(SEI formation)e] & F3l 5% &% Charge
capacity)S 53t SEI As H7F .

2T 8
A6l i,

471 Aol e AFEF(DOP) S 5ok dHAlE,

st7]9] ka0 2 o] &ste] Aol el s AEFH(DOP)S AbESh= SEI As H7F W
DOP = Discharge ca pm'u (Anodic) __ De—intercalation (A) — SEI formation(Br)
Charge capacity (Cathodic mtercalation (4) + SEI formation(B)

o]7]4, Discharge capacitye W &S UERNL, Charge capacity® T3 £%F& eI, De-
intercalationi= #|H ©]&2 ksl AFHES YElH i, intercalation® @F o229 Y AFHES velhyH,
SEI formationi= SEI &4 AF=HS vepdc),

37E9

A AHE A9, A7 GEF ol 43 AF(De-intercalation)E == W3 (anodic) &2 o]%a}i, SEI
(SEI formation): WA= HWako 7 o]FalH

W3k (cathodic) & & o]%3sta, SEI &4 =

et

=
£
A ded A, dF o9 9 AF(intercalation)= i
Ll

F(SEI formation)E At Weoz o]F3l= SEI As H7b
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A7) A Elol A A% A FEZLDOP) o] 1o 7Phe4E 1A ASE AWZ(SED ] FAH|ol A Aol -8 A
o7 WokstE SEI A% #Ho 9.

Boage 2 ol Aol t# SEl A% W7h AR W 7 wel B AemA, t% gAsA Adsd
B ool Al gARe 3 EE—E a3l WsE olgalel wA Aald AWE

(Solid o et ATS HIISE SEI AT H7F #x 2 2 9o
#3t Flolt},

I

gE o] wE g (lithium-ion batteries)x TFE wiElgo] H3] H& oyx WE, =& AdE dx, 71 41
9 3 S SR st TP AFE FoklA g S8 a

B ol WE s dF oo WA F0lM FFor olgsta A GO LR olEshs AT
3]

YE ol wHIE A & Hx2 ALS <Vl HW glF ol MA=(cathode)ol A OHL:E(anode)i
ol sstHAl sl ueo HIbAS sed wkEsiAl HW, e vkEddl whe}l o= (anode)F AlWHOlE ¢F2 AL
Aol PAdHT, oju, AHHE gk nAYS 1A A AWMS(SED) o2t g},

olE YAl AdstH, FF ol wEHE e x7] AdHelA SHE sl HH, AMAE(cathode)$t o =X (anode) 2
A%l (electrical potential)7} ¥W3tell whel Aa|d (electrolyte) ] AHolA HAA} o]F oz 2%+ 3}8}4 Huls
o] ¥HAElaL sl $Xx]o 1A AafA AWZ(Solid Electrolyte Interphase, SEI)o] &€},

A Aad AWS(SED+ gFole 5SS 7HHA AaldFo s HA olss Wolye 48S 3317
of 7FgA Q1 o] <] o]Fel 9lo] Wi Fasitt. owt, 1A AE AWF(SED o] 4 FF oo w A
2R3 FAZ FANA HEF oL AR ofele 1 shte]l uAHer WAHo

=, 2§ ol 17°] B4 34 (Formation process)ol] @AF 7A Aald ANZ(SED ] Ar)hetA H4A
e Qe vAT Wk ol SEI B4 HAL 2F ole WA Azl
©

< A71AQd A soll 2A4

wol ARYE FAHo7] wid AL vE&S WF7] fEiAe 2o wE JA B34S grolof i), wEbA], g
F ol AR AAF vjgy A Aol HHFA A4HE olF = HH A T2 EF(Formation protocol)
= Zlo] FQasith. ol LREFZS LEESIEW 7 ¥4 TREF wE 1A Al AWI(SEDS A7
s}ekA A S v of st

a8y AeS HuskeE g AFREE F7] HAE (cycle test) @ A =1 E]2E (shelf life test)9} &
71E U2

B WAZ FAEC] o] FFF AR u§ P AL AR s EAH] QA
%

o] HE 7]&ES FHFEHES] A 10-12886473(2013.07.16. Far)oll 7HAIE o] T},

ddstel= A
oje} Zol ¥ el mEw, 2§ o] HA
A AWS(SED <] A H o]

=2
2
&8 7
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oX,
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aes7] letel 2E ol & A oA WAL AR WSS D5,
a3l A AWESED ] We el meh ARAS} golahA vhehdt,
W

S210eA7F e E™, dAgR-(120)= 53 AdFdsteis o4 8% B 3l 838 5308220,

A A A AWZ=(SED) ] A Hlo] A (passivation)ol] et A HajdZo 7o HA} o]FL zlgtéle] 7}
ARl shsbd Rukg S WA JEE YERAY. 34 97 (Formation process)ol$, ol% M9 &4 &
ot 1A Hald AWZ(SED O F7F4<Q1 98 &8 St AL oo IdAdd 1A Hald AHZ(SED ] )

Hlold Ades vehll= A7t 2 5 Ao

webd, AAER(12008 2A AAE AVFSEDS #g IS G5 95l A5 & AF (net current)
MEZTE SEL W AR AGA v AFE Feldt,

o] 7]
& 5 & 29] 82209 Aol A SEI W Aok = dAFE AXehr] fd aezont.

T 59 (a)d

A=
(intercalation)®2 /4 4 t}.

NS
12
)
rO
2
S
E
Lo
s
2l
S
s
i)
Jur
o
rlo
Lo
r)v
ot
rN
S
i
A
Jur
o
rlo
Lo
riot
[.._.\(2
2l
S
il
e
i
ot
ul

olwf, #EF o] A HF(intercalation)®= NA= W3F(cathodic) o2 o]%3lH, SEI &4 HF(SEI
formation)© 7|4E=(cathodic) Wako g o]&F3it},

EeE, = 59 (bel =AlE mpsh o], FA el e] A= SEI Wk Aok 2lF ol el A
o)

(intercalation)® ¥#F= 4 ut. o, & 01%4 A3} A5 (De-intercalation)® =% W& (anodic)
2 o|%3&tar, SEI &4 AF(SEI formation):= A= (cathodic) 3oz o]%3ir),

I 9e, AAEE(1200= gF ol 43} A F(De-intercalation)® SEI A AFF(SEI formation)2

zpo]l 2 =3 Wb &3 (Discharge capacity)S 538, & O]QQ s+ HFF(intercalation)®} SEI &A
Z(SEI formation)9] &% &3 54 &% (Charge capacity)= &

Jn
ﬁ&
ko

S220RAZE SEEW, BEF(130)E HEF WA §IF3} T4 §FS olge] Aol A5 ALZHDO
P)& AFETITH(S230).

AEF(130)= 719 e 1s Sl AAmolde] e A xak(DOP)& &3t

P
T34 1
anodic cathodic
DOP = Discharge capacity (Anodic) __ De—intercalation (4) — SEI formation(Br)
~  Charge capacity (Cathodic) Intercalation (A) + SEI formation(B)
cathodic cathodic
o714, Discharge capacitye W& &3S yYehlal, Charge capacitys S £3FS yehia, De-
intercalation® #§F o]&9| 43} AFHS UelhHi, intercalation® @F o229 Y AFHS ey

SEI formationi= SEI 4 AFZHS vehd),
, A7) 8k 19 71|, (A= (de)intercalationol 23 7zl wb-So] o3 AFE, AL =/
dskA vERda, (B)oF (B)E ZH7 A Fx3 s ete] WS SEI formationo] 9]k n]7hS]

71 A gtel o]E3ste] YERdT.

olo olft ok
s 2R
rE

S, A 1ol 71 oY (anodic) W ANAH (cathodic)> HF WS yebdrh. FASAH, &= 59
(a)oll EA1E vle} Zo], glF ol<9 Y AF(intercalation)®} SEI @4 AF(SEI formation)E A= W
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