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Enhanced Dispersion of High Performance Dye-sensitized Solar Cells

Zenl, wdsl Fge's uEo)?
(En Mei Jin', Kyung-Hee Park', Hal-Bon Gu'?, and Bok-Kee Park?)

Abstract

TiO2 nano-particle paste was prepared by ethyl cellulose, a-terpineol and bis(2-ethythexyl) phthalate

(dioxcyl phthalate) for dye-sensitized solar cells (DSSCs).

Dispersion and absorbance of TiO:

photoanode films was controlled by adding different amount of ethyl cellulose and a-terpineol. The
morphology of prepared TiO: films was studied by field emission scanning electron microscopy
(FE-SEM) and the optical properties of TiO: films were measured by UV/vis spectra. Photovoltaic-
current density was observed to determine the electrochemical response of DSSCs. Energy conversion
efficiency was obtained about 7.1 % at ethyl cellulose and a-terpineol at optimal mixed ratio (as ethyl
cellulose: 0.1 g; a~terpinecl: 1.5 ml) under illumination with AM 1.5 (100 mWem %) simulated sunlight.
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Fig. 1. FE-SEM photographs of TiO: thin film
by amount of ethyl cellulose; (a) 0.05 g,
(b) 0.1 g, and (c) 0.2 g.
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Fig. 2. BET results of TiO2 powder by amount

of ethyl cellulose.



18
16 I et \\\ JR— 0.()5g
o ——010g
B \ 015 g
= [ e el TN ——— 0.20g
S 12 e TR - .25
T e N S8
S w0t A
& RANN
z N
2 8 N
z AN
i N
o o
4 \§}\
: %
&
o — N
00 01 02 03 04 05 6 07 08
Potentinl (V)
3% 3. Ethyl cellulose @&l wW& 957383
B o) FHF-A% FA,
Fig. 3. Photocurrent-voltage curves of DSSCs

prepared by amount of ethyl cellulose.
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Fig. 5. UV/vis absorption spectra of absorbed

dye on TiO; thin film with a-terpineol
content.
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Table 2. Photocurrent-voltage data of DSSCs
prepared by amount of a-terpineol.
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