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Basic Characteristic of Electric Double Layer Capacitor Mixing Ketjen Black as Conducting Filler
Daisuke Tashima®, Student Member, Kenji Kurosawatsu®, Student Member, Mitsufumi Taniguchi*, Student Member,
Masafumi Uota* *, Non-member, Masahisa Otsubo™* * *, Member

In this study, ketjen black was used for polarized electrodes instead of conventionally used acetylene black in order to improve

the capacitance of activated carbon-based Electric Double Layer Capacitor (EDLC). Usually, ketjen black exhibits higher

electronic conductivity compared to acetylene black, so that ketjen black could be considered as conducting filler. Moreover, N,

adsorption-desorption isotherm as well as TEM observation revealed that ketjen black used in this study has different type of pore

structures compared to acetylene black. The capacitances of prepared EDLC were evaluated from discharge characteristics. It was

found that the ketjen black containing EDLC showed fairly high capacitance compared to acetylene black containing one.

Especially, 8 wt% ketjen black containing EDLC showed the highest capacitance among the prepared samples. The specific
capacitance of the best one was evaluated as 59.2 F/g. It was also found that the 8 wt% ketjen black containing EDLC exhibited

fairly stable capacitance at elevated tempareture from temperature dependence of capacitance for 10 wt% acetylene black

containing EDLC and 8 wt% ketjen black containing one.
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Table 1. BET surface area and total pore volume of activated carbon, acetylene black and ketjen black.

Materials BET surface area(m”g) | Total pore volume(cm®/g)
Activated carbon 2004 1.24
Acetylene black 66 0.14

Ketjen black 1445 2.07
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(a) TEM image of acetylene black

(b) TEM image of ketjen black

Fig. 1. TEM image of conducting materials.
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Fig. 2. Schematic view of the test cell.
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Fig. 3. Pore size distributions of polarized electrode mixed
with KB from 2wt% to 12wt%.
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Table 2. BET surface area, total pore volume for changing weight ratio of KB.

Weight ratio of KB (wt %) BET surface area (m%g) | Total pore volume (cm®/g)
2 2094 1.30
4 2119 1.35
6 1973 1.30
8 2061 1.37
10 2150 1.48
12 1962 1.39
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, IRE—20C & 8O CTIHER LARWIE S BEE LS,
% AR LTHEHKELL 2E1D, FHARICL > THEZ
BINE D EHET B MENH S, EDLC /AORERGIX
WA B RSB T 5 R miEH, £ 2hOME oM
R, BREERICSTONS, TOPTHREZLIC

FHAEEPKREVVENMIERBROBRN THL LEX LN,
BIRIE DK EPNREIL L > TEILT 2729, Fig8 IR T &
242, IRE EH L AICREIRAABL T ARBRIC o G
DLEZXOLND, £, AEREMIEEZ AV EDLC DR
BERFPEIC DWW TIER Kotz HIZ L » THRE SN TV A®z,
FORER LB LTS, KB #E & L7 EDLC IE, f#EARE
iE-20CH 6 60°CE TOREFF TR 3.4 75 5.6 5, HE
BHUL—20°C T 12 fELLTF, 0°CHxH 60°CE TIiE 3/4 f5X
EBRETHY, HBRHBERENPKEL, AEERLSE
BEDEDLC #/ER4 32 LN TERLLEEX S,

(3-4) EHHREMBEOHEDEREXRHEE EDLC O
REEAICE > THREERDET T o RE 2BAE, EF
WRDOFEETEH A Z & 7% M.Salomon 52 X » T#&Esh!"®,
B ORI IR R & SR I AT B T b
MHILTCWVWSE, &2 CARERCHEM L FHEREBEMBROR
BEORBERFEIC DWW TR 21T o 72, Fig.9 IIRE—20°C
N5 80 CETICCT 2 LF &V & & DEWRERRD K
ExRY, BEIZBEO LR & HICHEEBAEMICEL TS
TR TE, IRE OCLLTIZB VTS, BRRIE DR
BE 20CLAE LR L THEICELS DI L bR LT,
9725, Fig8 1R Lz {RIBRIZ B T 2 NEEFo®@mnix
Eﬁ#fﬁm*é)#iﬁ“_cto C, 1A OBBENMETT 57

BRECEENMETI2ZLCREERTIHLOLEEZ LN
@
4. #Hk
AHREICEY, BROEBX v /30 ¥ OSBIEEEHE

%*%E‘ZTZ)%%&HHJ: LR T Tl T F o O
REEZRODI LN TEL, £, BREA A3 3.70m



HIEDOMILIZAD Z EMTFRETH Y, ZOMILNER &
BABOBRKICEFESTILOLEEZOND, 3L, BE
MEEE LTEEFERESRTCWAETEFL YT T v b
LT, PRVESETHWVEEMZRBEST L Z Lm0
h, BERBOBREEREHIZOVWTLY vy F o T Ty
DENMMEERTZENTE T,

# O

AW A EMT DY -0, THELTWEEWEEIF
RETFHYERE/CER OBEHRIESRE, 2R TR
M # —OFEKESK, REORBEICIHIVZZ0N
s - e g T S 0 S Y g e SO
FECRICHEEZRT . ARITEEREIMRASORF
hFeaiiBha:, =W REE - TEEREMIEE T n s b,
FHSZATBUE AT E RN IR BB (2 d 1T 2 BERE RO Al SR S0 HE
EHEOH/BZZIT T,

CERL 194 1 H 29 B4, ¥ 1944 A 5 BHHESA)

x 73

[tk BROEFS v /Uy LEEVATAE IR, AFITE
FihAtt (2001)

B.E. Conway: EX _ZEE X x4, (BHTX -7 44—+ TR (2001)
MR, f : RABERK _ERB X v S 7 OREIR, (BK)=X -
T4 — « A (2002)

C. Emmenegger, P. Mauron, P. Sudan, P. Wenger, and V. Hermann :
“Investigation of electrochemical (ECDL) capacitors
electrodes based on carbon nanotubes and activated carbon materials”, .J.
Power Sources, Vol.124, pp.321-329 (2003)

A. B. Fuertes, F. Pico, and J. M. Rojo : “Influence of pore structure on
electric double-layer capacitance of template mesoporous carbons”, J.
Power Sources, Vol.133, pp.329-336 (2004)

M. Perrin, P. Malbranche, E. L. Potteau, B. Willer, M. L. Soria, A. Jossen,
M. Dahlen, A. Ruddell, I. Cyphelly, G. Semrau, D. U. Sauer, and G. Sarre :
“Temperature behaviour: Comparison for nine storage technologies:
Results from the INVESTIRE Network™, .J. Power Sources, Vol.154,
pp.345-549 (2006)

M. Takeuchi, T. Maruyama, K. Koike, A. Mogami, T. Oyama, and H.
Kobayashi : “Non-porous Carbon for a High Energy Density Electric
Double Layer Capacitor”, Electrochemistry, Vol.69, No.6, pp.487-492
(2001)

R. Kotz, M. Hahn, and R. Gallay : “Temperature behavior and impedance
fundamentals of supercapacitors™, .J. Power Sources, Vol.154, pp.550-555
(2006)

AR WemASE SRR ARV RERERLEY v Y
StV HMBRE DL, KM, Vol.38, No.9, pp.452-459 (2000)
BEH®E - KEHH : (h—RrF /) Fa—TFF ) 774 0OBEK
CTHBERRME X v S F @A L L TOBIK, Electrochemistry,
Vol.71, No.10, pp.887-893 (2003)

HEAH - BB - 2K - RIFEA - AEBA : [EX_ZE
&% v A 2 ORER L OEEEEOBEME ORE, FK 17
EBRFRESN - =R F—HKE, Vol.26, 241 (2005)
HigpEg— c mBKE - KR K R ZI- KFBA - ABHRA
[BROERY v\ F OHEEMEHNIBET 2 —-ZE), E8EER
BALREES AN STERE & K42, No.01-1A-04, p.4 (2005)

Biggm_ - BHKH - AOFE - KIFEEA - KEEA . NEEM S
vF =TT ERVEERTERBX vV X OFBRRERRS
P, AL 18 FEERFESEME - SO LBEA RS, No VI3, p.370
(2006)

HEKRE - BiEERE -l ZUR - KEFEA - AEBA  [BRTE
B v Ry OBBERRIKTI2EEM r v T 77 v /DR
%), Electrochemistry, Vol.73, No.10, pp.900-902 (2005)

(1)

(2)
(3)

(4)
double-layer

(7

(8)

(9)

(10)

(11)

(12)

(13)

(14)

492

(15)

(16)

(amn

(18)

S. Brunauer, J. Skalny, and E. E. Bodor : “Adsorption on nonporous
solids™, J. Coll. Int. Science, Vol.30, pp.546-552 (1969)

E. P. Barrett, L. G. Joyner, and P. P. Halenda : “The determination of pore
volume and area distributions in porous substances. I. Computations from
nitrogen isotherms”, .J. American Chemical Society., Vol.73, pp.373-380
(1951)

RO - ILAfE - B OER: (AR ERRE VW ER ER
F /32 % |, Electrochemistry, Vol.72, No.9, pp.706-711 (2004)

M. Salomon and E. Plichta :
electrolytes in mixed aprotic solvents”, Electrochimica Acta, Vol.28,
No.11, pp.1681-1686 (1983)

“Conductivities and ion association of 1:1

(F4B) 198048 A 23 B4, 20053 A
B RFERFRELFFEREREF LEELH
TRMRREAE, F4E 4 ARKERFER TERRE
BE T3 N X — LEERE % HREICE
%, BECED, £ LT, EKR_EBF+
TEICET AFRICHEE, BERIEFS, BEX
%< IEEE£E

(FA4B) 198245 H 24 A4, 2007143 AE
Iy K KERE LEF AR BERE T+ LEHRE
THTERERE, RFE4 ASHERTE ) A
t, BEICED, EELT, BER-EE v S
v & ORRFIZEET D HFEIC e,

(F4B) 1984411 A2 B4, 200143 AF
I RFETHERBERLER ¥, FE4 BRKE
K2R TR BRE T L5 R i
MBS, BEICED, £L LT, ERTE
&3 v /8 & DBHSIZEET DB RICIES,

(GE£E) 197743 A 20 B4, 2004 4E3 A'E
o RFERERE TR RN YE = R ¥ —T%
B iR, [F4E, 4 A CREST I8 & LTH
Ak, 9 ARG, BHECESD, £ L
T, T/MEOMEICRE, BRLES, €7
SpZASS EOFER, T T

Fa—TRes

(IFB) 19474 1 A 10 B4, 1970 £EIHK
FTHMERRERE T LEHRET, F4E4
AEBMRELEDT, BE, RAERETLFEH
iR, THEL, KELEM, EHIFECET
LI EE, CHYEY S, FrER¥E S, IEEE

o
= Ho

IEEJ Trans. FM, Vol.127, No.8, 2007



	Image 0001
	Image 0002
	Image 0003
	Image 0004
	Image 0005
	Image 0006

