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Comparison of Electrochemical Properties of EDLCs

using Activated Carbon Electrodes Fabricated with Various Binders
Sun-Hye Yang, Min-Je Jeon, Ick-Jun Kim, Seong-In Moon and Hyun-Soo Kim

Battery Research Group, Korea Electrotechnology Research Institute

Abstract : This work describes the effect of binders, such as carboxymethyicellulose (CMC), CMC+Polytetrafluoroethylene
(PTFE) and PTFE, on the electrochemical and mechanical properties of activated carbon-electrode for electric double

layer capacitor. The cell capacitors using the electrode bound with binary binder composed of CMC and PTFE,
especially in composition CMC : PTFE = 60 : 40 wt.%, has exhibited the better rate capability and the lower internal

resistance than those of the cell capacitor with CMC.

On the other hand, the sheet type clectrode kneaded with PTFE was bonded with conductive adhesive on Al foil.

This cell capacitor using the electrode with PTFE exhibited the best mechanical properties and rate capability compared
to the CMC and CMC+PTFE one. These behaviors could be explained by the well-developed network structure of PTFE

fibrils during the kneading process.
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EDLC, Electrode, Binder, Capacitance, Resistivity, Rate capability

2. 4 8
2.1 8= % cell capacitor® M=

HOIOIEE M29 4 A8 B, €2E2 MSP20 (b
T®E : 2000m?/g, Kansai Coke & Chemicals Co.), &

= carbon black, HIQIHZEE CMC, CMC+PTFE &

PTFEE A2 AISIIASH E2F © TN : HiY
=80 : 10 : 10 wt.%2 ZEHIZE H3E A4oIALL

CMC Ei&= CMCH+PTFE EE HIQUGHE MBS ®B=29Y
F2, EF40 SoHAI2! CMCOl PTFE emulsion, =&
o BMEIAE Z88 s22I8 Zr0, 23 &M 200mpm
o 2T 2 FYUSHH metst & KT LI0(s TEMH
zoicl ZEO6I0 =25 st

StH PTFEE MES XM=9 IR, 32 34 J88
0 ZateE sd{els MY [LP.A(lso Praphyl Alcohol)
o M M2UA roll pressE A S HIOZ UM &
Oigl= ZAl2 BI=B & 200um SHE JtX S sheetE
M ZEBt2) carbon blackdt CMCZ JFAEE THY HER
Z AI80I0 olE Al foildl ZEAMZACH

24

2122 3x4 DIEXMZ, cmxcm}Z G
1, cell capacitorel Z®E dew pointdt -60TC 0}ot2l
dry roomUl A 8820, celgard 350128 separator®

EE

2E0E Ut BEE MSE AMOM &S F 5mm
o2 =adsL B 2, 1.2Me TEABF,

(tetra—ethyl-ammonium~-tetra—fluoro—porate)/acetonitrile
o MU0 BRE 10mmo2 test 82 tube WO =Y
22 & 12 cap22 sealingdtH 243 ACEH.
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2.2 8= % cell capacitor? ®JIE&N §4 4

Sheet 39 JIHA ATE ARANES S SHHY
O M3 ME (R)2 DC 4HXEHE AIE0IH =356
Ao 2o HIGIMHE2 A (1ol A3 H

=R %8 /t (1)

HIIA S M9 CUHA = NI SHE Lot
=28 HHE2 FESEM (Field Emission Scanning
Electron Microscope, $-2700, Hitachi Co.)& AIE6H0
LEIALCH

Cell capacitor®l & - 2& AEHEZ 61| /6l SHH
A2} (MACCOR, @& S=Z
AHBIALE AEHYURB
2. 5mA/cmP~100mA/cm?el H LHOIA SXBIACH Cell
capacitor® =X S ANL-FHLIHUA A (2)0 2
81 HAMSIGUCH Cell capacitor®l WEXE (Equivalent
Series Resistance, 0/8 ESRI2 & HRM0A 2 IR drop
SRBH RGIRULE

C=d’€‘]/dV e rereeneerreraeae {2)
3. &% ¥ NF
CMCE AIBE T3Z2 JIAHE LTIt A456ie=2 AH
= HES RF0E HHEAMH 2HEY HMZER0=
MEX UL CMCE AIE8t 329 JIHH 28 EIt
N2 SHoZ PTFEE &Ii8t CMC+PTFE &8 Hiel
o HEES XASI)| ASIH CMC : PTFES =SHIE &
2IBt0d MZEs =28 AES celldl ARUTN OGE =
& HIBEQ HEHE XTAISHH CMC : PTFE &8It 80

£y It UALCH
2 PTFEE MBSO UY SHO o8 HMIs
sheet 828 AMB8 cell capacitor®l IR OE
EX gl8z;o BEE UEYO DEHE=E s 26
202t R Mol EHMEHE LIEtUW=E CMC2 CMCH+PTFE
(CMC : PTFE = 60 : 40 wt.%)2 ZIUE 20| UEHUY
Ch, JE0A CMC2 CMC+PTFEM BI8H PTFER] ZSDt
B 48 ZBELHE UEUEs A2 2 20t UL
Olate ZUERH CMC, CMC+PTFE ¥ PTFES &2
E MZE =22 MISEN sS40 JIHE E40] 84
SlE= A cell capacitor?l %€ R HE (ESR)I PTFE
O network TZE2 2HE JIHE SHU st X2 &
giel 88 &= LY BFMAMLY PTFEY ¢EE H%4
o network FEE QI8 ZeL MBEL YHAORE XN
JI0IEE  HMAIEHS UWsNg  (ESR2 ®H2ME
{Retectrode), B3 HoHE HE (Row)Zt ESELY pore
LSO MBHES 22101201 28t SAUNE (Roare) 2 &
AHEEC B R0l HXS8 cell capacitors: &8t

HBHEES AMEO 2AtH HoHE ME (RS SLst dE
LIEHH= 2102 JINE Z2R, PTFEY A0 OE W=
Mg (ESR)2l Zas HESE network 7EF QI8 84
B4 = SN 2YS A w2 BEHYPOR o

A0 EXots JIB0 e HI%%‘_’J A2 QIE OI2E
2] JIBUY EUME (R 2 240 248 X222 AR
=0

CMC + PIFE

CMC

0 20 40 60 80 100
Current Density (mA/cdf)

& 1. CMC, CMCHPTFE (CMC : PTFE = 60 : 40
wt.%) % PTFEE AE6IH HIs d32 HELTH
g s viagal wsh

4. 2 E

[1] CMC, PVDF, PVA & PVPS HICII =, CMCE A}
0183t M8t cell capacitordt 2t&

£ Ol8
B —f-.’é’% LIEEHI2LE, S8 testﬁﬁkl &3
i

[2} CMCH PTFE% o8 24 HIAHE M%i’ %3’-.

testiiAdiz SEMEFHL el oS SMoIR U
Ch,

(3] PTFEE AISSI2 LIE BFO 2iaf Mxs 32
Soi2] BHO ol MZS CMC ¥ CMCH+PTFE =
ol Hish 23 sS40 JIAE K40 22381, O
LY BE0AN 228 8R49 PTFE network X
0l oist H22 AgE

&0 28
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