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ABSTRACT This study examined the production of flexible dye-sensitized solar cells (DSSCs). The heat treatment temperature of the
TiO, working electrode needs to be lowered before it can be used on flexible substrate. Therefore a low-temperature sintering paste
was developed using commercially available TiO, nano-particles (P25). The TiO, paste was prepared by changing the amount of
titanium isoproxide (TTIP) as a binder. Photo-electrodes were prepared using the commercially available and home-made TiO; paste
for comparison. The DSSCs using home-made TiO; paste showed a power conversion efficiency (PCE) of 4.167%.
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Fig. 1. Fabrication scheme of low temperature TiO, paste
from TiO, powder
Table 1. The content of the TiO, paste used to prepare a
photo—electrode
TTIP:TiO, TTIP TiO, Ethanol DI water
(molar ratio) (9) (9) (9) (9)
0.5:1 18 10 69,74 2.26
0.7:1 25.2 10 61,64 3.16
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Fig. 2. X—ray diffraction pattern of Photo—electrode prepared
with different molar ratios; (a) commercially available
paste (b) TTIP:TiO2 = 0.5:1 and (c) TIP:TiO, = 0.7:1,
A : Anatase, R : Rutile

Fig. 3. SEM image of porous TiO; films prepared with the (a)
commercially available paste and molar ratio; (b)
TTIP:TiO2 = 0.5:1, (c) TTIP:TIO. = 0.7:1. (d) shows the
flexibility of TiO2 photo electrode using the home—
made paste in (b)
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Table 2. Photovoltaic performance parameter of DSCs based on
low temperature TiO, paste under different conditions

N Voc Jsc FF Eff. |Amount of dye loading
O 1 (mv) |(ma/emd)| (@) | (%) (x107® mol/crm?)
C |0.665| 17.47 |0.564]3.735 4,364
H-0,5|0.675| 8.334 |0.564| 4,167 4,286
H-0.7]0,701 | 5,676 |0.574|3.173 3.582
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Fig. 4. The photocurrent density—voltage (J—V) curves of
flexible dye—sensitized solar cells using the different
pastes
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