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Electtochemical Performance of Carbon-PTFE Electrode

with High Capacitance and Density for EDLC
Ick-Jun Kim, Min-Je Jeon, Sun-Hye Yang, Seong-In Moon and Hyun-Soo Kim

Battery Research Group, Korea Electrotechnology Research Institute

Abstract : This work describes the effect of the number of roll pressing and the composition of carbon black on the
electric and mechanical properties of carbon-PTFE electrode, in which composition is MSP 20 : carbon black : PTFE =
95-X : X : 5 wt%. It was found that the best electric and mechanical properties were obtained for sheet electrode roll
pressed about 15 times and for sheet electrode, in which composition is MSP 20 : carbon black : PTFE = 80 : 15 : 5
wt.%. These behaviors could be explained by the network structure of PTFE fibrils and conducting paths linked with

carbon blacks, respectively. On the other hand, cell capacitor using the sheet electrode with 15 wt.% of carbon biack

attached on aluminum current collector with the electric conductive adhesive, in composition is carbon black : CMC =
70 : 30 wt.%, has exhibited the best rate capability between 0.5mA/cm’~100mA/cm’ current density and the lowest ESR.
Key Wonds : EDLC, Activated carbon, PTFE, Capacitance, Resistivity, Rate capability
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HII0IZE HMAEHE 32 RZLEHoZ= S0
oot Jt=8 HICIHE OI830 4 A28 soid
22 TEH (current collector)tl DEdE Wy
PTFEE AtE5I0 LIY (kneading) 2F0I 28K sheet -
EZ RMEols HHUCOR BFEE & UCH X2 FL, Hi
OILIJL E4EA T= SHN E2LEDY "**Iié,*oi
agg 3}"‘30 =01 oY dioll el Ag3ED As
SII0IEE HIHAEHE &332 BS 3~44FES R4H
=8 H}o'[}iﬁ AMESt= A =
PTFEDL SI8tMo=2 OtH &t
FES PTFE U0l BHEAY SHNE LME EHHZ
HMIE A8 T2 QCH’—‘*.QE FENEE Lol
sheet BEiS 38 HTMOM 2
O\E}

=2 AF0AME EI0158 HHAEHS S0 £H &4
2 &A1 -rl HHOZ sheet HEW2| carbon-PTFE
322 MEISIAL, Ol NIEBED *Y L2000 TE D
AR, A éoé ZALOIRACEH L8 carbon~-PTFE H=
o BEA EENEE XA /E XY HEM
2 N B FEE2 ZMOIUL20H separatoret &4t
& ZE? cell capacitorl HIIBI8E S48 XABIY
Ct.

2. & ¥

2.1 8= % cell capacitor® M=
HI0IZE 39 FY H482 F, E2TE2 MSP-20

(HIES2X : 2000m%/g, Kansai Coke & Chemicals Co.),
THME carbon black, HBIHIZE PTFEE MEBSIAU2
O 2% : ST : BIH =85-X : X : 5 wt. %2 &
2H 2 M32 PHOIUC SHE HAHE 28 seiclE
roll pressZ 2 F 02 TOA Lodls 2ag bt
=28 £ 200um FHE JtXl= sheet@ MZESID 150T
o] KBAHXIINA overnightstOl HZAIZCH 8@ M3
£ & Al foildll BAIZID] A carbon blackd
Carboxymethylcellulose (018t CMC)2 74E &4 &
EHE NYSIACH Ao THL ZF&HME ME Al foil
of B0l 5um OI3t2 T F sheet W3S FEGIL
120COA roll pressZ2 LEGIACH ZEE 832 3x4
(2 AR, cmxem)E THEHSEIACE. Cell capacitor?l £&
2 dew point?t -60TC 0i5t2! dry roomOiA HAIALMH,
celgard 35019 separator® ZR0lE ¢XJF E3E &

0101 &tRiEt & 5mmé2l RIS HSEM 21,
1.2M28 TEABFs (tetra-ethyl-ammonium-tetra-fluoro-
borate)/acetonytril®] U0l ERE 10mmde test B
2l tubelOl 20{EE F£ 1P capl 2 sealingdti 24
SHALCH.

2.2 82 % cell capacitorel ®J|88= By 24
Sheet M22 JIAHA 2&= AUTZAMEE Edl £F

o MR9 ME (RI2 DC 4LXHEE MECH &

Aom 2o MIIHINMES & (1)0 2AsH H&HSHRACH

= R xS /t [ (1)

ODIA SE E39 A (= M3 SHE UEHHHELD

M=o HEHHMHEB FESEM (Field Emission Scanning

Electron Microscope, $-2700, Hitachi Co.)2 ME60
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Cell capacitor®] & - 24X A®E 6lJ {60 YA
AM8Il (MACCOR, 2EY MC-4)0IA HERYUSE & -
SR ALE. IFENYR 0~2.7v, MRdEE=
2.5mA/cm?~100mA/cm?2l HHALIOIA =HSHACH Cell
capacitor® &X SBHE ALU-HLIHNA A (2)01 &
B HNBACH Cell capacitor®t WSXME (Equivalent
Series Resistance, 013} ESR)2 HAIS& 0 AH2 IR drop
SZLE FoIALCH

C = dt . |/dv ....................(2)

3. 2 ¥ I#F

MSP20 : carbon black : PTFE = 95-X : X 1 5 wt.%
2 BAGID 15819 20 2o MZEE sheet B0 U
O A, carbon black2l Z2HI0 & sheet B2 &I|
HIM&S B13l8 ZAISIQCE. Carbon black® Z &8I0t
BEIIE4+8 FIHINES 24610, 2 15 wt.%0A &
JIHIMEE 2 20 QemZE JIE 2 S LIEd # 0I%
o SHIMAE <22 Blsle FEE LIEHUNALCH
Carbon black® Z&HIot BIIg+E ®39 IF4d 457
Z VIV B2 SHIME conducting pathel &
ol 28 39 HIVEZT= SOIGHLE, 15wt.% 014 Y
ZHUMdE Uk 201 X2 carbon blacks T8 &
JiE2 oISk Y HEMEU st 2312 NI &
428l AS2 MNBLIUCH

I3 18 MSP20 : carbon black : PTFES| ZEHHID}
95-X : X SwtL.%E “4HD 2HE 158 oM 201
& 100um FMHS sheet =22 carbon black : CMC &
2HHIOE 70 : 30 wt.%Z2 FHE THL FANE Sdf o
2 A foillff Z&EE HIE MESIH HZE cell
capacitor®l MFLEN OIE HENEBRQ HIE
GO DA HISHEE2 JFRLYTIH BNESE
A3t0, 1 HIUZUNAY HIETSEY Za
carbon blackS Z&HIJt 15 %MX= D 0%
Hlg Bot0iAE 2 N22LEH carbon blacksl £&H
15%0lA RIZ8t cell capacitorel EES40] Jt& 2
B NE 2 4+ UALCH .

Ol E&S42 Pist= carbon black?l Z&H| Hst
W MBUCH =FHE voltage profileLERE 1DEE £
QUCH 5 mA/cm?e MRLUTZ YWHNE B F2 carbon
black Z&HI0l A0 BLEAS 2 & LA HE
B2 160 F/g2& RAIBH gt LIEIHCH Deitt 100
mA/cm’Sl DEHUZAL U HIZRS TN &
2Hl M2t 2 X0IE UEtUE HE 2 £ AUD,
Ol& XOl= 2d™ EII21 IR droplil A8 WRNE
(ESR)OIl BlRiGt= 2SS & 4 AUTH 15wt.%e T8 &
2H0AH 130MmMRZ JIE W1 52 20wt %S =& &
ZHOIA 242 330mRet 240mQE LIEHWHRACH O0IE W&
H&o eishE= AC impredance8l Ztet Sedt ZYUE
LIEHHRACE.
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8l 1. MSP 20 : carbon black : PTFE = 95-X : X :
5wtz FHE =22 AE0HH RIXEE cell
capacitor®| S0 & X LIS BHE

4. 2 E

1) 200ume sheetS 80Tl hot roll press rolt 2AE
10um 2HRA E0A Ly FL, 1582 LAHMA
AU A 100um SHE H=20] J1E 22 FHIIHIHEDH
=2 QXATE LIEHHRACEH

2) MSP20 : carbon black : PTFE = 80 @ 15 ! Swt.% &
PHEE M39 FXHIHES 20Qcnz IHE XS US
LIELHRACE.

2) Sheet =22 Al foillll RHAE 2HCOZ carbon
blackl} CMC22 AE CHM HAHE YDA
Z2Hl SIEHE T AIS B, carbon black : CMC =
70 : 30wt.%0lA 0.1Qcme JIE W2 FHIIHINES
LIEFLHRACH.

3) Carbon blacks SHHIE eIstol W g
2510 &8 cell capacitor®] 5458 ZAIE Z1,
carbon blackS ZE&HIJI 15%Q21 M2 A8 cell
capacitor® ZEEE40| JIE 246110, Ol &34
T8 (Roectose) Ol (018 &2 LR E (ESR)U 28t

Ao DEE & UULL
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