#=X C-19

HEES
WREE

i 25 2R
FREES

HrMEEREIEHEARBES

182626
 EFHR (B)

: 2009~2010
121750200

k2 346 H 1 0 HEE

MZEREELE (1) EBEHEFEAGELOEMERILFBIEL-EEEAEEZESITFD
MR

Development of Functionalized Organic Dyes for Efficient Molecular
Photovoltaics
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BB EN RO D IR N AR — LN B OB AR LT, R —& 4
TFF 7 = L OMAE DRI X D EFED HOMO-LUMO HEM D ZALNTEL B5- LT\ 5,

FFZE R S OB (35 30) - We studied the relation of the photovoltaic performances of MK dyes with the
different length of alkyl chains. We improved the density of dye molecules on TiO, surface by
decreasing the length of alkyl chains. These results demonstrated that the adsorbed density of dyes and
the degree of TiO, coverage can be tuned by changing the alkyl chain length. We also studied the
photovoltaic performances of DSSCs based on organic dyes with an ether chain on the oligothiophene
moiety. These results indicated that the molecular design of dyes for DSSCs is necessarily with respect
to the additives in the electrolyte to improve the photovoltaic performances of DSSCs. We investigated
the photovoltaic performances of DSSCs based on dyes with the relatively strong donor (indole and
indoline) and oligohexylthiophene linkage. The result indicated that dyes with the combination between
relatively week donor (carbazole) and oligothiophene generated the most efficient performance of
DSSCs because of HOMO-LUMO energy level suitable for the DSSC system.
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MK-24: R = n-propyl
MK-2 : R = n-hexyl
MK-25: R = n-dodecyl!

£ 1. MK A8 BRI ?
r Jc Voc n
Dye 2 FF
/10*molem®  /mAcm 1AY | %
MK-24 25 10.3 0.73 0.65 49
MK-2 1.9 10.6 0.73 0.62 4.8
MK-25 0.7 8.57 0.65 0.72 4.0

3 Incident light: AM 1.5G (100 mW cm) with a mask (0.17
cm?) and without an anti-reflection film. ® 7" is the surface
concentration of the dye on the TiO, film.
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# 2. MK 3O E R ?
Jsc Voe n
Dye FF
4 /mAcm™ A, 1%
MK-50 6.89 0.68 0.68 3.3
MK-51 9.00 0.76 0.68 4.7
MK-52 8.44 0.76 0.65 4.2

2 Incident light: AM 1.5G (100 mW cm) with a mask (0.24
cm?) and without an anti-reflection film.
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MK-75: carbazole, R = Et

CuH MK-79: carbazole, R = Ph
613
MK-80: carbazole, R = PhOMe
B x~COOH MK-81: indole, R = Et
N en MK-82: indole, R = Ph
MK-83: indole, R = PhOMe
N CeH13 MK-84: indoline, R = Et
R MK-85: indoline, R = Ph

MK-86: indoline, R = PhOMe
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Dye Amac” Jsc Voc - n

Inm  /mAcm? Y% | %
MK-75 474 10.2 0.77 0.65 51
MK-79 473 9.71 0.76 0.72 5.3
MK-80 472 9.73 0.77 0.72 5.4
MK-81 472 7.63 0.64 0.72 35
MK-82 471 6.89 0.69 0.75 3.6
MK-83 474 8.00 0.67 0.72 3.9
MK-84 506 8.74 0.57 0.74 3.7
MK-85 498 7.82 0.65 0.66 3.4
MK-86 509 6.22 0.69 0.70 3.0

2 Incident light: AM 1.5G (100 mW cm?) with a mask (0.24
cm?) and without an anti-reflection film. ® UV spectrum of
each dye was measured in 20%THF-toluene solution through
an 1 mm cell, respectively.
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