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Abstract >> In this work, two different platinum (Pt) counter electrodes have been
prepared by spin coating a Pt solution and screen printing a Pt paste on fluorine
doped tin oxide (FTO) glass substrate followed by sintering at 380 ° C for 30 min.
Linear sweep voltammetry (LSV) and electrochemical impedance spectroscopy
(EIS) analyses of the Pt electrodes showed that the spin coated electrode was
catalytically more active than the screen printed electrode. The above result
agrees well with the surface morphology of the electrodes studied by atomic
force microscopy (AFM) and the photovoltaic performance of the dye-sensitized
solar cells (DSSCs) fabricated with the Pt electrodes. Moreover, calculation of
current density-voltage (j-V) curves according to diode model with the parame-
ters obtained from the experimental j-V curves and the EIS data of the DSSCs
provided a quantitative insight about how the catalytic activity of the counter
electrodes affected the photovoltaic performance of the cells. Even though the
experimental situations involved in this work are trivial, the method of analyses
outlined here gives a strong insight about how the catalytic activity of a counter
electrode affects the photovoltaic performance of a DSSC. This work, also, dem-
onstrates how the photovoltaic performance of DSSCs can be improved by tun-
ing the performance of counter electrode materials.

Key words : dye-sensitized solar cells(d & Zf-2% Ef %M X|), counter electrode(AHH
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+10 VZHRI9) <7k g Welold Sgster.

Seribner

3. 21} & E9f

Fig. 12 FTO 2] 7|% $Jo] 2xom Rajg pt

Fig. 1. Atomic force microscopy (AFM) image of Pt deposited
on FTO through a) spin coating a Pt solution (SC) and b)
screen printing a Pt paste (SP) followed by sintering at 500 C
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Fig. 2. EIS spectra of the symmetric dummy cells fabricated
with two different thermally decomposed Pt electrodes SC
and SP in a) Bode imaginary plot with the equivalent circuit in
the inset and b) complex plane plot showing magnified view of
the high frequency region in the inset. The spectra were ob-
tained at Vi of the cells
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Fig. 3. Linear sweep voltammogram (LSV) at a scan rate of 20
mV/s and b) Tafel plot for the LSV of the symmetric dummy
cells fabricated with two different thermally decomposed Pt
electrodes SC and SP
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Fig. 4. j-V curves of the DSSCs composed of two different
thermally decomposed Pt counter electrodes SC and SP
measured under 1 sun (AM 1.5G) condition
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Table 1. Photovoltaic parameters open-circuit voltage (Voc),
short-circuit current density (jsc), fill-factor (ff) and efficiency (1)
of the DSSCs composed two different thermally decomposed
Pt counter electrodes (Pt-CE) SC and SP

~ jsc 0
Pt-CE Voo (V) (mA/em?) ff n (%)
SC 0.73 8.71 0.67 436
Sp 0.72 8.69 0.62 3.87
a)
-100
b)
-75 Z
:@ 50| o
N -
-25
0

Fig. 5. a) Equivalent circuit to the fit the EIS spectra of the
DSSCs composed of b) SC and c) SP measured at differnet
potential under 1 sun (AM 1.5G) condition. Inset shows mag-
nified view of the spectra. Z1_ is the DX-extended element (11:
Bisquert # 2) in Zview
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Table 2. Parameters obtained from the analysis of j-V and
EIS data of the DSSCs composed of two differnet thermally
decomposed Pt electrodes SC and SP

jsc jO Rs,tota.l RCE aRcl
PCE | Avond) [mAvemd)| £ |(Q omd)|(Q end)|(@ o)
1.00
sc | w7 | M0 oes| 97 | 12 |13
sp | 860 | % loe4| 120 | 38 | 59
% 10

?R« measured from EIS of symmetric blank cell with SC
and SP

7\1 EL(Rr)JJr T2 Haesd b oA dae
S apet Agskee .
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Fig. 6. Back reaction resistance (R;) plotted against a) applied
potential and b) corrected potential (V) obtained from the fit-
ting of the EIS spectra of the DSSCs composed of two differ-
ent thermally decomposed Pt electrodes SC and SP
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