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Table 1. Photovoltaic performance of DSC sensitized with NOK101 and organic

The dependence of cell performance on the electrolyte dyes. Electrolyte composed of 0.05M I, and 2M Lil in CH;CN. A co-adsorbate 20 mM
solution was examined. deoxycholic acid was used.
TiO, nanocrystalline film electrodes for solar cells
nanoparticle radius ~25 nm + large particle ~300 nm, TiO, TiO, entry Dye Je(mAem?) Ve (V) FF 7)) Twy x107 I, (x107
surface area; E. e e L em?)® Lem?)
0.25 om?, thickness; 16 um S7v | S ymo L= Lumo motem?)” _ molem’)
Counter electrode \~ECb 1 NOK101 17.3 0.43 055 40 1.5
Athin Pt layer sputtered on F-SnO, glass
Electrolyte solution Pt 2 b3t 124 049 066 40 19
The electrolyte solution is composed of 3 NOK101+D131 19.8 044 053 46 1.4 1.4
0.05M I,, 2 M Lil, in acetonitrile. o
02V N 02V Fiig 4 77 143 054 067 51
Sensitization of TiO, film electrodes Electrolyte - - 5 NOK101+D77 18.1 0.42 054 4.1 15
After annealing for 1 hour at 500°C and dipping solution 1 1OMO ——1OMO
in 0.1 M HCl at 80 °C, / wscel SIS wscel  S/8° 6 D102 155 050 067 5.1
TiO, films were immersed in 0.2 mM Spacer (Surlyn 30u) 7 NOK101+D102 17.0 0.44 058 44

methanol solution containing of

20 mM deoxycholic acid for 20 hours. F-8n0, E,,, can be shifted to positive side by the use of Lil-rich electrolyte
a) The amount of adsorbed NOK101.
b) The amount of adsorbed D131. Those of D77 and D102 could not be measured because of
Dye-coated TiO, nanocrystalline film Higher quantum efficiency can be expected in the longer wavelength region their decomposition under alkali condition.
Ref: C. A. Bignozzi et.al, J. Am. Chem. Soc., 2005, 127, 15342-15343, D131 was found to be effective as a cosensitizer for DSSC based on
NOK101.
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Table 2. Effect of DCA (deoxycholic acid) composed of 0.05M I, and 2M Lil in CH,CN. A co-adsorbate 20 mM deoxycholic acid was used.
D131 D102 |
wl 4 Dye Conc . of Conc . of Immersi Ji Ve FF 1§ Ly Lo
2 entry Dye Conc.of Jo (WA Vi  FF (%) L T (x107 ) S .,
/ \ AR s ., NOKI01 D131 dye on time (mA (V) %) (107 (x10
< 60 . eo0l// N DCA cm?) ) 10 mol .
g \ =00y \ N (mM) (mM) (h) cm?) mol mol
I R e \ (mM) mol o) 250 20
= a0 B =40 )P L) L)
R . 1 NOKI01 0.1 2 130 043 063 35 09
\ ~ 1 NOK101 20 173 043 055 40 15
20 \ 20 N 2 D131 0.1 22 109 057 069 43 18
A R 2 D13l 20 124 049 066 4.0 19
0 0 “\ © NoKtLDIsl 20 1os ods 053 a6 s s 3 NOKI01 0.1 0.1 2 163 045 062 45 08 0.7
400 500 600 700 800 900 1000 400 500 600 700 800 900 1000 . N N : N : +D131"
Wavelengthir 5 NOKI01 0 16.6 034 053 29 27
100 avetengtinm Wavelsngthinm 4 NOKI01 005 44 112 044 066 32 10
NOK101 6 DI31 0 1.7 051 065 38 40
D77 5 D13l 0.05 44 95 054 068 35 08
80 —— D131 —— D77 7 NOKIOI+DI31 0 12.1 043 065 38 17 20
102 6 NOKIOI 005 0.05 44 135 044 065 39 10 08
N I +D131”
eol// R D131+NOK101 2) The amount of adsorbed NOK101
g | N — — — D77+NOK101 b) The amount of adsorbed D131 7 DBI+N 005 0.05 44 127 044 065 36 08 03
g w0 T - = = D102+NOK101 . . OoK101
B ) The conversion efficiency of NOK101-based DSC (4.0%) was
20 A\ IPCE spectra of NOK101 and improved to 4.6% by cosensitization. The total amount of a) The TiO, photoelectrodes were immersed into mixed dye solution
\ nsitized DSCs are shown o " N b) The TiO, photoelectrodes were immersed into NOK101 solution for 22h, then they were immersed into D131
. Y\ | cosensitize S are shown as adsorbed dye is increased by coadsorption. solution for same fime.
t. . . The TiO, photoelectrode d into D131 solution for 22h, then th d into NOK101
400 500 600 700 800 900 1000 F y features of each dye. pCA is necessary for prevent from dye aggregation at the O e Yoz Protosiecodes were immersed inio D131 soluton for 221, then they were immersed nfo
Wavelength/nm i d) The amount of adsorbed NOK101
TiO, surface. &) The amount of adsorbed D131.

entry Dye Electrolyte®! Jie (mA em?) Voo (V) FF (%)
Lil(M)  DMPmI (M)
1 NOKI01 2 0 173 043 055 40 The conversion efficiency of the dye-sensitized This research is supported by the Japan Society
> ot 2 0 124 049 066 40 solar cell (DSC) with a new ruthenium(Il)— for the Promotion of Science (JSPS) through its
SNERNOKIOLDISIg? 0 198 04033 Ao polypyridyl complex having a 2,6-bis(4- “Funding Program for World-Leading Innovative
Lm0 . O carboxyquinolin-2-yl)pyridine ligand (NOK101) was R&D on Science and Technology (FIRST
o NOKIOLDIS! 0:] 0:6 17:8 0:46 0:62 5:0 improved by cosensitization with an organic dye Program).”
[ (D131). The IPCE spectra of the DSC with
10 100 NOK101 and D131 were shown as complementary
w0 features of each dye. The improvement of solar cell
o " In the near-IR region, peﬁormgncg of NOK101sensitized D$C by
g, R 6 the effect of cosensitization with D131 may be mainly due to
Ezn \ - electrolyte is the increase of the total amount of adsorbed dye.
\ \ significant.
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