210

J. KIEEME
Vol. 26, No. 3, pp. 240-245, March 2013
DOI: http://dx.doi.org/10.4313/JKEM.2013.26.3.240

EFZE 20|2 HEE 0|28 A2 USH EfLNZX

Hajjel', oha'2
' g osta 8 eta}

Dye-sensitized Solar Cells Based on Fluoran Leuco Sensitizers

Hye-In Jung' and Byeong-Kwan An'*
L Department of Chemistry, The Catholic University of Korea, Bucheon 420-743, Korea

(Received January 4, 2013; Revised January 30, 2013; Accepted February 4, 2013)

Abstract: The utilization of a fluoran leuco sensitizer, Z-anilino-6-dibutyl amino-3-methylfluoran
(ODB-2), for dye-sensitized solar cells (DSSCs) investigated through the examination of the
adsorption of ODB-2 molecules onto the surfaces of porous titanium dioxide (titania, TiO.) films and the
photovoltaic properties of ODB-2-based DSSCs. Despite of the absence of the specific anchoring groups
with titania, ODB-2 dye molecules were spontaneously adsorbed onto the titania surfaces because the
lactone ring in ODB-2 was opened and changed into the carboxylic acid (-COOH) by releasing protons
from the surfaces (TiOH»') of titania, which consequently leads to the chemisorption reaction of ODB-2
molecules to the active sites of titania. DSSCs based on ODB-2 exhibited typical photovoltaic properties
with an open-circuit voltage (Voc) of 0.19 V, a short-circuit current (Js¢) of 0.30 mA-cm? a fill factor
(FF) of 37%, and a conversion efficiency (PCE) of 0.02%.
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Fig. 1. Ring-opening and interaction of ODB-2 with
TiOz surfaces.
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Fig. 2. Photos of ODB-2 solution and TiO: substrates. (a)
ODB-2-adsorbed TiO; substrate immersed in the ODB-2
solution (acetonitrile) vial (b) ODB-2 solution in acetonitrile
with HCI (c) Bare TiO: (1), closed ODB-2-adsorbed TiO:
substrate (2), and open ODB-2-adsorbed TiO: substrate
(3).
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Fig. 3. (a) Absorption spectra (transmittance mode) of
closed-from ODB-2 and open-form ODB-2 in acetonitrile
(1 x 10° M), (b) absorption spectra (refractive mode) of
bare TiO; closed ODB-2-adsorbed TiO; and open
ODB-2-adsorbed TiO: substrates.
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Fig. 4. FT-IR spectra of bare TiO: nanoparticles, ODB-2

(closed-form)  powders, and ODB-2-adsorbed TiO:
nanoparticles.
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Fig. 5. IV curves of ODB-2-based DSSCs under the
illumination of AM 15G, 100 mW cm *.
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Table 1. Characteristic properties of DSSC devices based
on closed-form and open-form and of ODB-2
illumination of AM 15 G, 100 mWem 2

under the

Ve (V) Jsc

dyes’ (i Zerid) FF (%) PCE (%)
closed ? ;
ODB-?2 0.20 022 36.1 0.016
open ; ;
ot 18 0.30 369 0,021

The cell data for each dyes were averaged using three
devices for consistency. The active areas of the
devices were ca. 0.18 em”.
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