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Abstract

This work describes the effect of electrode binder on the characteristics of electric double layer
capacitor. Among carboxymethylcellulose (CMC), Polyvinylpyrrolidone (PVP), Polyvinyl Alcohol (PVA),
and Polyvinylidene Fluoride (PVDF), the unit cell using CMC showed good rate capability at current
densities between 2.5 mA/cm’~100 mA/cm’. However, CMC as a binder is incongruent, because the
electrode bound with CMC is rigid and easy to crack during a press and winding process for
fabrication of capacitor. The unit cell capacitor using the electrode bound with binary binder composed
of CMC and Polytetrafluoroethylene (PTFE), especially in composition CMC : PTFE = 60 : 40 wt.%,
has exhibited the better mechanical properties than those of the unit cell with CMC. On the other
hand, the mechanical properties of CMC+PTFE electrode, coated on underlayer composed of CMC and
carbon black, were much improved.
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Fig. 1. Fabrication process of electrode.

594 49¢ Aste] FgA AYl
(MACCOR, 2497 MC-4)dA HH{FHoR Z

FAGAT FEALL 0~25 V, A
mA/em®~100 mA/cme] W9 WA ZHsioh
710133 ANAES 2 §3S AN-AGF
AelA A (o] s A4kstdrh
C=dt-i/dv (1)
Aol AP DC ABAYE A3
Qom, Celle] WA (ESRIS WATHA
R drope 2% E Fatdch A& 4 @ oa
Axrat e,

=23}

p=R xS/t V)

o714 pe HlAE, RE A, St Ad=9
9HA, tE AT FAE vERdrh
A Ao F¥WE == EHLE SEM (Scanning
Electron Microscope, $-2700, Hitachi Co.)& A}&
st gkt



3. 49 &7

3.1 =t dieljo] of st ,
a¥ 2% CMC, PVDF, PVA % PVPY 99
il g Hukg AFE AlESta A2 cellEY
ARz we BAAe dgsr F HFHE
kol WztE Jehid, e CMCel HiE
PVDF, PVA 2 PVP £AHE AFHZe F7tel

g v A4 Pgavt Ak

160
140
i)
2020
= CMC
%3100
-2 80 PVDF
S
S
-9
@ g PVA
20
PVYP
o ‘
0 20 40 60 80 100 120
Current Density (mA/cn)

a8 2. 7} vl uE cell®] AFAUT WE H|F
Mgke] gl

Fig. 2. Variation of the specific capacitance as
a function of current density for unit
cells with different binders.
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Table 1. Properties of the electrode using single

binders.
. Resistivity of Resistivity
Binder Density electrode of cell
(g/cm) (Qcm) (Qem)
CMC 0.54 0.21 9.1
PVDF 0.82 0.46 10.2
PVA 061 0.83 26.7
PVP 0.86 1.33 415

a3 3. CMC BIId & AR8-3k A59) SEM AbA,
Fig. 3. SEM micrographs of the electrode using
CMC binder.
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Fig. 4. Variation of the specific capacitance as

a function of current density for unit
cells using CMC+PTFE binary binder.
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Table 2. Properties of the electrodes
CMC+PTFE binary binder.

using

Composition Resistivity Resistivity

of binder Density of electrode of cell
(C%S:I;F)FE (g/cm) (Qcm) (Qcm)

100 : O 0.60 0.21 9.1

80 : 20 0.62 0.22 9.0

60 : 40 0.62 0.18 78

40 : 60 0.60 0.42 19.2

20 © 80 0.60 0.80 42.0
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Fig. 5. SEM micrographs of the electrode using
CMC+PTFE binder.
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Fig. 6. Schematic diagram of the underlayer.
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Fig. 7. Variation of the specific capacitance as
a function of current density for unit
cells using CMC+PTFE electrode and

underlayer / CMC+PTFE electrode.
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a3 8 AAS / CMC+PTFE A9 SEM AR,
Fig. 8. SEMmicrograph of unerlayer / CMC+
PTFE electrode.
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