Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.

Vol. 28, No. 3, pp. 180-184 March 2015

DOI: http://dx.doi.org/10.4313/JKEM.2015.28.3.180
ISSN 1226-7945 (Print), 2288-3258 (Online)

i B2

Ol

0] Sdd
EH

oo ’
iR
2
GEEE

AHIQIYA AE HIH
SHXIC M) 2AStH

180
H3g 0182 AFUSY
EAM JjA
-1 O —_

Enhanced Electrochemical Properties of Dye-sensitized Solar Cells Using Flexible
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Abstract: Stainless steel (SS) mesh was used to fabricate photoelectrode for flexible dye-seisitzed solar cells
(DSSCs) in order to evaluate them as replacements for more expensive transparent conductive oxide(TCO). We
fabricated the DSSCs with new type of photoelectrode, which consisted of flexible SS mesh coated with 100 nm
thickness titanium (Ti) protective layer deposited using electron-beam deposition system. SS mesh DSSCs with
protective layer showed higher efficiency than those without a protective layer. The best cell property in the present
study showed the open circuit voltage (Voc) of 0.608 V, short-circuit current density (Jsc) of 5.73 mA cm?, fill
factor (FF) of 65.13%, and efficiency (n) of 2.44%. Compared with SS mesh based on DSSCs (1.66%), solar
conversion of SS mesh based on DSSCs with protective layer improved about 47%.
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Fig. 1. Scheme images of DSSCs with Ti coated stainless
steel mesh electrodes.
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Fig. 2. Process of Ti coated SS mesh electrodes (left) and (a)
non protective layer electrode heated at 450 ‘Cfor 30 min and
(b) Ti protective layer electrode heated at 450 C for 30 min
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Fig. 3. FE-SEM images of (a) SS mesh, (b) Ti coated SS
mesh surface, (c) Ti coated SS mesh cross section, and (d) Ti
coated SS mesh TiO, coated electrode.
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Fig. 4. EDX of Ti (a) bare SS mesh, (b) none protective
layer electrode heated at 450 C 30 min, and (c) Ti protective
layer electrode heated at 450 C for 30 min.
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Fig. 5. Photocurrent-voltage curves for none protective SS mesh and
Ti protective SS mesh based DSSCs.

Table 1. Photovoltaic parameters of none protective SS mesh
and Ti protective SS mesh based DSSCs.

Fill -
Sample VeeV) Jsc(rr; Factor Efficiency

name cm™) %) (%)
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protective 0.608 5.34 50.70 1.66
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Fig. 6. EISs of none protective SS mesh and Ti protective SS
mesh based DSSCs.

Table 2. EISs parameters of none protective SS mesh and Ti
protective SS mesh based DSSCs.

Sample Rs(2Q) Ry(Q) Ro(Q)
name
none
protective 19.87 16.16 30.08
layer
Ti
protective 13.65 16.29 28.43
layer
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