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A7) 7|l & A fﬁo 7| oF upE & 9
o}al A 714 (Disruptive technology) 2 £ 5 %ith
AT & oA A} AR A o A Abshe A v Zo) ¢f

A& A AN g, $, 44

Fll“->ri’.l>4 (YD) —i)

P

BEE 924¥, 0|FL Y WHSUMBUF)

A A AYR AW A ARAA 2 SR 7t =

otdlof weh | JFEOl T8 e &

o, AUFE 2] & A AF o)A 9 X PSS 93t
A] A~ Super capacitor®] =87} 4 3] %’*—7} B}

Aolch. HEAY 2aA%E 2A 4

@5 0 BAHE (UAA) Hopz MR

7iAle] Y B AR FRERAN B4
a7t 275 o)Fo 1L, #87F FHM= F
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A AHAG AR Do o] FHE A2 AN
gjn, o 2] =532 Eofoll = 3 Aol 2] A7
249 §&o] F7FE L ot oA = oA
A 2] &9 o A 2] Super capacitor®] 7] &7l d 7
)& HH3}5L Super capacitor®] Al 74 o]
2l Hybrid super capacitor?] ¢z ¥ 91 5S4
skaLR} st

2. Super capacitor ¥g

Z718}8t A A E (Electrochemical capacitor)+=
A7 A8 ARAHL A Rojl= A2 din
Aoz A7jol5% AHuAE (Electric double layer
capacitor, EDLC), + A # 3] A] § (Pseudo
capacitor), 3to] 22| = A5 A€ (hybrid capacitor)
7t lck A710153 ARAEE A= oddel A9
A7 VA = A ZH2 A7 (e FAsE (+)7F
2ol1 o] 2 Qi M3 el A Zzte AT £
off Bef =)= A3} o] 2F ol RojA 7| o] F5
FAste] o] 29 AAo] dojut= AL F3 ¥
2 3k3 Qv [1,2].

719 22 EDLCY) 7] 8 L2 24 A2 (Electrode)
, A3 4 (Electrolyte), ¥2]9} (Separator) 52 W4
TREY B ZE = len, o|Fofq &F
SHRG Y REY AEAL TS 2R A2 A=
24 AZF ZEA (Active material), = A
(Conductor), A A (Current collector) 5 0.2 A4
Eo] 9lct.

I 3E ASTF2EA @ & A4 M4, @
W2 04, @ A7) @4, @ golet 4Y
I 7hgAgol L EH, AF7HA At w4 g
2= A= (Active carbon), 8454 45 (Active
carbon fiber), H| %2 g4 (Glassy carbon), B4~ 9
| 24 (Carbon aerogel), Bt4A U5 B (Carbon
nanotube) S0] It} [3-5].

A AL ET Y Ba BIE B o250
714 F2 4= Y% & 2~50 nm 9] Pore g 7FA A
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(Active carbon)o| 2 A-LE 1 glow, vl EH A
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jiector /\‘ Current Coliector
e

: Current Col Electrolyte E:/ww‘io

W
Laver

3% 2. EDLC 7|2 #& ¥ &« 4™ HAUE.

1640 uFiem?
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~107 Fig
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7] g gy o) gHEo] Atk AlolFS ol
of 9J3ld HM7]0]%% %44+ Helmholtz plane
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o, 9l wHT Hel Yo} A7) 055 Aeleke)
AL 4 (HE SFEY, £ 16~40 4F/cn? 7
Zolth[6].
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3. Super capacitor 7 2 54
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W EleEA (F71) 2 R E, 284 As)dol
A U542 AT AG IV Az o 2hey
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o|55E M= HH FHH o] FFof Tt HEHE A
3ot ol viske] AT AR B A7 H3E
A% & = Qlo} A% g-aFo] EDLCo v]3to] oF 5uj
AE Ak S5AEE AR H ¢ QB eR
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Fol2HA7} 100 Wh/kge] £4 % 7Pl Ht ol

Xi 27]0]%% Super capacitor®] 7 20 Wh/kgo 2
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Nano hybrid capacitort= 25 ]2 # 9 A &2}
A 122 A &= d=E CNF (Carbon nano
fiber)$} nano-LTO(Li,TisOp) S 13 9] Hefj 2 Tt
= ‘?‘ii/\i 1“4%‘ E‘E}'Iﬁ'ﬂl :L‘&\‘A}'Q"E (L14T15017)
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sy sl
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NE-LigTs0,p/CNF
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Ll FEn,e 317+ 30
[IN TG,

33 9. Nano hybrid capacitor 2] & 2X,

spinel  Li, Ti;0,, rock salt, Li. Ti O,

Blue fetzahedral - Li
Green oetahedral - LL, T4

Blue octabedral - Li
Green octahedral ~ Li, Ti
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Ko

AFA) 7] 7] $i8te] ESRE X 43t 7)& g AlF
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= AYAEAEE LRSI 19 102 ‘ﬂ'er g
B A 24 (L,Ti0)2 12 9 %« 94
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L34 diu] ZFa1 A AFA| Y Age] g2 d
o ARG, aZ AHE Yt 9 M7 wE7F 4
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LTOE Abx YAEE 2 41 =Hol 9
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FE P IUSE + Ae FRT WY 71E=A
A& A 9 A 53 ol W SR/ AL o]
FoAE U +EA FRoA L& Uis, &
S 218 ANAEE ARSBEA oF 50% o1
9] A 9 20% o)A o U 2] Bl4=F Harska
et

AT A=A ed Y | S SHe
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2&2 Y71 2Y, EAEE AFAANA 2 HE
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e }
5 7} o & %R“"}Ur Super capacxtort Lo H

o 5402 Avhe s 3 AR o]
WA Hopof glof 714 Hakat v A AHAE
HF a7} e ek AR A ST 24 7]
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et F8./90] AAE WA, thafat Axjel A& A
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AT A7) 9 AF Mt ok e, 1A /AR A 2w
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