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Electrical Characteristics by Changing Binder Contents in the Carbon Counter
Electrode for Dye-sensitized Solar Cells (DSSCs)
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Abstract

In this paper, we studied counter electrodes that carbon materials is used for dye-sensitized solar
cells. Carhon electrodes characterized by changing of CMC wt. %. We investigated a porous structure
of electrodes and a specific resistance of carbon electrodes for identification of electric conductivity.
The specific resistance of carbon electrodes increased by an increase of CMC wt. % and this result

affected an efficiency of the cells.
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Fig. 1. Schematic diagram of the preparation of
electrodes.
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Fig. 2. Resistivity of carbon electrode by

changing of CMC wt. %.
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Fig. 3. Surface morphology of carbon electrodes
by changing of CMC wt. %.
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Fig. 4. Characteristic curve of DSSCs by
changing of CMC wt. %.
' & Jddt. 2HE avlE duFE ALY
g 2F2 &S FFs 2E vduy Sl o
gA FEEt A AFEEe EAe ttZA vehd
=A% 2 5 Aok wIdY §%) 6wt %<
Wt 713 BRsn dudgon FFgel Frw
o }E o] 7%*‘011]” AE #FYE 5

=7 g At

T N R I
el ggo] /MRS A £

A= ZWe AVt F/H R dgn B
Aot gy Ay e FAE dE9 A
Alole TEze gdFgoz EWHol REHz dn
At B Ao 93 Agd He FAU ¢k
of AEAVL ®ol HA/MEFE YAk 3o F

5ol ol 22 FAE Hole Aoz Algdn

32 M=tE Mol £M

a9 4% BAUIHFE A A vkl |
shagel whe I-V A4S JeEldo uay g
Col 6 wt. %Y W 678 mAZ 1Y =A 2RZHY
t} ol 29 1914 6 wt. %4 S e A7)
239 A QAT Ve 6 wt. %Y o
50 V, 7 wt. %2 W 052 V, 8 wt. %Y
V2 A9 u%d A& el oled
F A AYE TiOwe W= a A
A}i}ﬁ%%ﬂg} B Q7] WE @i
o] widde e ke wstet: A #H

2 Az
FooME ¥ 5o ved AAHE 6
wt. %Y W] T8 120 %= /Y =L 28RS B
AL, 8 wt. %7t 7HF 22 1.05 %E VeI

[+

o —

ﬁ&%.llmcrlrnqm
Flro.?‘.'.nlioiw

5y 219 o
F>1Ju

o\g
i ]o

340

Fig.

70

85

55

A\

J (mA/em’)
d
3
T

\}

L L L
6.0 65 70 75 8.0

The binder content(wt%)
(a)
0.56 |- __+ CMC
0.54 |-
0.52 |- a L]
g /
g
> 0.50 - u
048« =
0.0 L L L s '
6.0 6.5 7.0 7.5 8.0
the binder content(wt%)
0.38
0.36 - |

fill factor

I
8
T

0.301=

0.0

o
I
T

\
\}

1 1
65 70 75
the binder content(wt%)

(c)

efficiency[%)

0.9

0.0

A\
\y

& 5. CMC3HaFdl

80 6.5 70

the binder content[wt%)]

(d)

FF, (@) Efficiency & #3}

5. Variation of (a) Jsc, (0) Vo, (¢) FF, (d)

Efficiency by changing of CMC wt. %.

o2 (a) Jsc, (b) Voc, (©)



o
2 o

e

ol e = L

¥
ooy
, B

]

T

T

e

(.

o

N
N

of
o

B
b
o

4

1 50O A &= 1000

S AMEE Saito 289 A9t

AT MEEAS 2

v o] uhelriel] o3
B IS i =]
= B

2o B S o ool

2
N
mr”

o
il

A fR R of Mg TN w9 O
10

%
32
3
oY ‘IO

Faol 6w %2 W @ad
g Z2AH00 Helyel
ol Tgel 2 B AL AL B £ Y
o e wheln e e
s ITO A=A 2 7%
B3, AVNAREE A A

A AU gl 3}

>,_>EA
2
%

2,

fo
2
»
o,
o
g
ol

o
rﬁl
e
%
i
_E‘
rr
i
do ofo
X oft
M
K3
i
o
=¥
_E —

(1) vlld e ke Z7te] wWE L= 27 678
mA, 59 mA, 63 mAZ 6 wt. %Y w7} 7
Al vERTh

(2) vieltd o] ghe] Z7tel W& V= 27k 05 V,
052V, 052 V2 tiaild ez 9A% e gt
(3) HiQldel #ake] ZFote]l wWE BHE
wt. %ol A 1.20 %2 7} =4 &4 EJ‘}M
e} o] gk wE AdE wugsed z
o] F7hHE Aoz AsdT

rlo

nﬁor—fcn

341

ZNAARA B3 =EA, A208 A4E, 20074 49

[1] H. Tsubomura, M. Matsumura, Y. Nomura,
and T. Amamiya, “Dye sensitized zinc oxide:
aqueous electrolyte: platinum”, Nature, Vol.
261, p. 402, 1976.

[2] M. Gratzel, "Mesoporous oxide junctions and
nanostructures solar cells”, Current opinion
Colloid&Interface Science, Vol. 4, p. 314, 1999.

[3] A. Hagfeldt and M. Gratzel, "Molecular
photovoltaics”, Acc. Chem. Res., Vol. 33, p.
369, 2000.

4] Y. Saito, S. Kambe, T. Kitamura, Y. Wada,
and S. Yanagida, "Morphology control of
mesoporous TiOz nanocrystalline films for
performance of dye-sensitized solar cells”, Sol.
Energy Mater. Sol. Cells, Vol. 83, p. 1, 2004.

[5] K. Imoto, K. Takahashi, T. Yamaguchi, T.
Komura, J. Nakamura, and K. Murata, "High
performance carbon counter electrode for dye
sensitized solar cells”, Sol. Energy Mater.
Sol. Cells, Vol. 79, p. 459, 2003.

[6] M. Gratzel, "Perspectives for dye-sensitized
nanocrystalline solar cells”, Prog. Photovolt.
Res. Appl, Vol. 8, p. 171, 2000.

[7] +r2, olFd, APF, oldAd, $AY, ‘&=
YiefE Add=E o8 d878Y wek
AR z7] 4B A7, deHv| g A
st 8 =83, po 2007, 2005

[8] o1&, ARG, AAE, OAA, o34, ‘98
788 HEdA Y olsEEEY Az ul
Ade] wWE A9, A AAAEEF
20065 A g=d =4, 199, p. 230, 2006.

9] A. Kay and M. Gratzel, "Low cost

photovoltaic modules based on dye sensitized
nanocrystalline titanium dioxide and carbon
powder”, Sol. Energy Mater. Sol. Cells, Vol
44, p. 99, 199.



