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Preparation of Polarized Electrode of an Electric Double Layer
Capacitor using a Spray Pyrolysis Technique

Takashi MOMIKI, Daisuke TASHIMA, Noriyuki HAYASHI

Abstract

As the purpose of this research, preparation method of polarized electrode was carried out using a spray
pyrolysis technique. The solid phase is precipitated from the liquid phase on the heated substrate, which is one of the
chemical methods for preparing, thin films. This method is based on the principle of the atomizer, when the spray
towards the substrate or space that is overheating of a material solution, the chemical reaction and thermal
decomposition of the solute and evaporation of the solvent occurs, thin film was formed. Polarized electrodes were
prepared as substrate collector electrode made of aluminum by varying the conditions spray coating such as the
number of times applied with a coating solvent mixed with activated carbon, Ketjenblack, and the
Polytetrafluoroethylene. Polarized electrodes prepared by spray pyrolysis method have been able to confirm that the
conductive material has been evenly spread extensively. In addition, the charge-discharge test was significantly
improved in performance as compared to a rolling process in general.
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Solvent 2-propanol
Carbon material (A) Activated cabon
Conducting material (B) KB (Ketjenblack)
Binder (C) PTFE (Polytetrafloroethylene)
Compounding ratio (A:B:C) 8.0:1.0:1.0
Output of homogenizer [w] 55
Processing time [min] 15
Solvent temperrature [* C] 0
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WA ZENERIC K DBIERIC K > Thd, T VT -
PRI L VBB CRAE LSy E T — v a gk
ST, RFMEDER S IR 7 L, F72 PTFE 23
BT DL LI h D BETHLEZ LN
5(5)(6)0

(a) Untreated
2. R - PEBCLELFIER O X 7L — B AR A

(b) Treated

3.4 EEREFEMBEZE ALV

TR « PERLBEDNEPER (2 M B A 0T D 72012,

A=A FE 1 PAMR ST (SEM:S-5500) & Fi U CALER A % D 1% PE
IRBIBEDBIER ZAT o 7=, IETEHIZ 20.0kV ZFINL THL
AT o710, BEWARE DT AP —I1T X 0 W - st
Ze Jii U7 TS PR D ALER B4 O SEM 12 X D BIE g 21X 3 (12
AT, ETINOLOBIEBR LY | RERCHA L7z E Rk
KR OTEMER ORIET, lum LA FOIEFIT/HIE N O
D HFTA0um AR E DO EIIIC KR E 2 b O ETHRE ENTEH
D RTORWRD D ENND, BERAEDTA Y —
V2 K DR - PEHLER A& a3 R OIS PR DBIEERIZ BT

KPRV 40pm R DKL 1758 < AF7E L T B DI LT,

A « FETBAL R A i L 7= TEME R O B8 Gl b K& 7hr
T THH 20um FRE T, 1F & A EDRT 25 5~10um FEE
DOREZTHHEEINTND Z EBRATERND, ZHITIERK
FERBE MMM T D L X ICRET LR Y BT 4 BNEE
THBRICRAE LTINS NICE D2 b0 TH D LHEERTX
5,

50um

(a) Untreated

S0um
(b) Treated
3. TR - PEBOLERRTE OTGPER SEM #4344

3.5 HEEHE/MAESMATEEZAL-FE

3.4 BT 5 EEMEFIMEE L H W EBRFER LD |
TEPE LR DR X DR b % figs8 C & 7203 IR TER DRk
PRz Lo THEK _HEE X v S 2 OMREmn Elic k& <H
D2 [RFBIELO LR ERE M AL E 2325k L TV 5 FlRE
MRS D, ZOTd, RFEBRTIL A B /M LR Sy
AP ELERE b T A AX—3000 % V> CRUERRITH OIE B
OEmE, A VA, 27 e/ EORNEEIT 72,
TIKACFBT 2 ER WA ERMREIE L G o ERBWE
LR D IEREE L NA VIAEE., 27 e XA
BET(Brunauer, Emmet, Teller) {£ . BIJH(Brrett, Joyner,
Halenda)ik, t-plot V512 L W k7o, BFHEFRET T A Y—
V2 20 T - PEBCVER % i L 7 YA R D ALBRL I £ OO T 1%
DEFRWAFEREZK 417, RIICHREMH, I/
AR, A VIERERT, £, MSKUH6IZI /7 m
FLMFLR A, A VLML R R g, K4 L0, K3
BRCfE U 7o SRRt B oD TE R R 0D 28 R WK 5 S5 TR
VEEESHE « 0 bS5 (TUPAC : International union of
pure and applied chemistry) D EFEN HIVEID A > FLAE M
ThdI ENHER SN D, Fio, MG - JER0LEER]
BTCEET Loy & A VLA OM LIS 2R >
TWh, R3IND, BEEKRED A Y —% FHV TR -
PEHULER 2 il 9~ 2 & CIEMER O LR mAEA 381mY/g &1
M DHERBFEONIZ, ZHUTKY FrET— a0
K OIGTER O HE I AT ONT- 2 E N TE 5, &
oo P56 nh Iy LA, A VARRL bITHN
LTWADZ Emb, Fx BT — 3 L AW I3s
PEIRDORIREDRE SRR AN TH D Z LW 00 -o
7=



72

B

R L

ol

=

B oA B 435

: g

g

Cuantity adsorhed
[em*g STP|
o =
2 =

g

0.4 [IX]

= = = | Intreated

= Treated

(%] 1

Relative pressure PP,

4. FEFRWAE LRI
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F£4, ATV —Ff
Nitrogen secondary pressure [MPa] 0.6
Ink pressure [KPa] 4
Atomization air pressure [MPa] 0.15
Swirl pressure [MPa] 0.15
Substrate Aluminum
Substrate temperature [° C] 50
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10. Spray (Cross Section)
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HEN2notz, Fio, BEEEAEEZ TH AT fLD
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Fe i EERER I X, AL EE TR S R O T AR R BRI
HJI1001SD8% i [l L7z, B, 48/ TEMkia K
BA V% 2 =% (FMU-0531) % VT, 20°CITIRE % (%
Fr L7z, RMERBOMESRIFL LT, EitlgX7= v OE
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EISIZA Y L —{BIC TER L2 0 i B 4 VW 72 ER
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5. A EEF v S F L OV

Current density [mA/g] Capacitance [F/g] Internal resistance [Q]
125 47.02 16.56
250 47.15 15.25
500 47.19 14.21
750 47.59 13.73
1000 48.05 11.31
1500 48.89 11.31
3000 51.73 11.22

AT LB TER U 7o e 2 VW5 2 & T !
HIKPT A 10~15Q Th U FI50F/g & @V FER R E 155
T ENTE I WS TICBWTERRIEE TIER L=y
M A AW ER EEY v N XL O ER R
1$20~30F/gf2 T, RPN QRitE ThH D, Tk
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80 30
—@— Capacitance
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Capacitance [F/g]
Internal resistance [Q]
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125 250 500 750 1000 1500 3000
Current density [mA/g]
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