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WFIEEC R OMEEE (353C) : Synthsis and characterization of metal-free organic dyes consisting of
squaraine chromophores were investigated in order to improve photovoltaic performance of
dye-sensitized solar cells (DSSCs). A variety of near-infrared absorbing squaraine-based dyes with
extended m-conjugated system and squaraine-based dyes with tripodal structures were successfully
synthesized. DSSCs based on these dyes exhibited spectral response in the long-wavelength region. In
addition, the 3D-tripodal structure was found to promote not only the adsorption on titania electrode but
also the suppression of charge recombination in the cells.
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Dye Je(mAcm?) Ve (V) FF 5 (%)
DT-SQ 8.1 0.60 0.70 34
SQ-la 42 0.55 0.75 1.7

CPERISE BT ; 1, (0.03 M), Lil (0.05 M), BMII (0.6
M), GuSCN (0.05 M), TBP (0.25 M) in AN / VN (85/15, v/v),
Yufaig ; DT-SQ (0.04 mM) or SQ-1a (0.12 mM) with CDCA
(100 eq) in EtOH / toluene (1/1, v/v), AT % > ; 12 um
thickness and 0.5 cm % 0.5 cm working area.
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DMEF solution with on 0.1 M tetrabutylammonium perchlorate
as supporting electrolyte (working electrode: Pt; reference
electrode: Ag/Ag" calibrated with ferrocene/ferrocenium
(Fc/Fc™) and converted to NHE by addition of 0.63 V; counter
electrode: Pt).
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“Measured in CHCl; solutions (5 x 10° M). "The oxidation
potential was measured on 0.1 M tetrabutylammonium
perchlorate in CH,Cl, (working electrode: Pt; reference
electrode:  nonaqueous  Ag/AgNO;  calibrated  with
ferrocene/ferrocenium (Fc/Fc*); counter electrode: Pt). “The
Eyo value was estimated from the onset of the absorption
spectrum.
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Dye Voe (V) Jic (MA) FF 1 (%)
SQ1 0.26 4.69 0.43 0.53
SQ2 0.35 5.69 0.56 1.11
SQ3 0.40 8.18 0.50 1.61
SQ4 0.36 6.13 0.56 1.23
LSQa 0.46 9.05 0.54 226
LSQb’ 0.41 8.64 0.57 2.01
LSQc” 0.40 9.01 0.51 1.82
N719 0.52 13.0 0.59 4.02

“Condition: irradiated light, AM1.5 G (100 mW/cm?’);
photoelectrode, TiO, (12 um thickness and 0.25 cm?
working area); electrolyte, 0.05 M I,, 0.2 M Lil, and 0.5 M
DMPIml, in acetonitrile/chloroform (1/1(v/v)); dye solution,
acetonitrile/-butanol (0.12 mM) with addition of CDCA
(60 mM). * Electrolyte: 0.05 M I, 1.0 M Lil, and 0.5 M
DMPImI, in acetonitrile/chloroform (1/1(v/v)); dye solution,
acetonitrile/t-butanol (0.12 mM) with addition of CDCA (48
mM).
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