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Dye-sensitized solar cells fabricated using cheltyica
polymerized poly(3,4-ethylenedioxythiophene) on a
conductive glass as a counter electrode showed
comparable conversion efficiency with a cell using
platinum sputtered counter electrode.

Dye sensitized solar cells (DSCs) have been
attracting considerable attention because of high
efficiency, simple fabrication process and low fahtion
costst Counter electrodes of the cells are usually mdde o
Pt which is vacuum deposited on conducting glasses
catalyze reduction okT to I in redox electrolyte. Since
Pt is one of the expensive materials in DSCs,
development of the electrodes with the other malteri
expected to reduce production cost of the cells.

Recently, Johas et al. developed an electronically
conducting polymer, poly(3,4-ethylenedioxythiophene
(PEDOT), and showed that PEDOT have high room
temperature conductivity and remarkable stabilfi¢s
addition, Yohannes et al. reported that electrodtaliy
polymerized doped PEDOT can catalyze the reactfon o
I5~/I” redox couple in an organic solar cell.

In this poster, we report the application of
chemically polymerized PEDOT to a counter electrode
dye-sensitized solar cells. Production cost of 3,4-
ethylendioxythiophene monomers could be reduced by
mass production, so chemically polymerized PEDOT
seems to be more suitable for the counter electrode
material than Pt. Influence of dopant anion on the
catalytic activity was also examined.

Procedures of chemical polymerization of TsO
doped PEDOT (PEDOT-TsO) were followed by the
method of Leeuw et &l. Polystyleneslufonate doped
PEDOT (PEDOT-PSS) electrode was prepared as
follows. PEDOT-PSS dispersed in water (Aldrich) was
filtrated and spincoated on an ITO glass and heated
Thickness of the PEDOT-TsO and PEDOT-PSS are each
30-50nm. Conductivities of these PEDOT-TsO and
PEDOT-PSS films were ~550 S/cm and ~10 S/cm,
respectively.

Dye adsorbed Ti®films on conducting glasses (F
doped Sn@ 10 ohm/square, NSG) were fabricated using
commercial TiQ powder (P25, Nippon Aerosil) and Ru
dye ((BuN),[Ru(dcbpyH}(NCS)], Solaronix) as
reported procedureThe resulting film was clipped with
the counter electrode and then an electrolyte isolwtas
introduced into the mesoporous TJbiCfilm through
capillary action. The electrolyte solution was carsgd of
0.1 M of Lil, 0.3 M of 1,2-dimethyl-3-propylimidatiom
iodide (DMPImI), 0.05 M of J and 0.5 M oft-
butylpyridine (BP) in methoxyacetonitrile.

Figure 1 shows the cyclic voltammograms of/I
I~ redox electrolyte on PEDOT films. The oxidation /
reduction peaks of VI;~ observed on the PEDOT-TsO
electrode were similar to the behavior on the Pttebde.

In the case of the PEDOT-PSS electrode, the oxidati
current was significantly decreased and the redncti
peaks were separated. The significant decreaséheof t

oxidation current could be explained by the reducinf
the redox active site of the PEDOT-PSS film duehio
exposure of PSS which prevent the approach of br
I~ to the active site of the PEDOT chain resulting
increase the overpotential.

Figure 2 shows photocurrent-voltage curves of the
cells with PEDOT-TsO, PEDOT-PSS, and Pt counter
electrode under AM 1.5 irradiation. The cell with
PEDOT-TsO showed the almost same properties as the
cell with Pt. However, lowering ofF were observed in
the cell with the PEDOT-PSS. This result agreedh whe
lower catalytic activity of §— reduction of PEDOT-PSS
on CV. As compared to PEDOT- TsO, the conductiuity
PEDOT-PSS is relatively low, which could lead te th
lowing of FF.

A quasi-solid-state dye sensitized solar cell with
PEDOT-TsO CE shows excellent durability as weltres
cell using a Pt CE without any sealings (at le@sti8ys)°
This durability was caused by the excellent stibdf the
PEDOT film?
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Fig.2. Photocurrent-voltage curves of the cells
with PEDOT-TsO, PEDOT-PSS andl & counte
electrodes under AM1.5 (100mW )



