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High Efficient Quasi-solid State Dye Sensitized Solar Cell with Polymer Electrolyte
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We will report the quasi-solid state dye-sensitized solar cells (DSC) with polymer
electrolyte. The ionic conductivity of the polymer electrolyte increases with decreasing
the polymer contents in the electrolyte. From an investigation of electrolyte composition,
solvent and thickness of TiO, electrode, we realized a highly efficient quasi-solid state
DSC (conversion efficiency of 8.1 %) which showed a short circuit current of 14.8 mA/
cm?, Voc of 0.78 V and filling factor 0.70 under AM-1.5 irradiation (100 mW/cm?).
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Fig. 1  Constitution of dye-sensitized solar cell.
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Fig.2  Structure of pre-polymer.
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Fig. 3

Preparation method of dye-sensitized solar cell with polymer electrolyte.
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Fig.4 Dependence of the conductivity on the polymer

concentration in the polymer electrolyte.
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Fig. 5 Polymer concentration dependence of cell properties.
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Fig. 6 DMPII concentration dependence of cell properties.
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Fig. 8 Photocurrent-voltage characteristics of quasi-solid

state dye-sensitized solar cell.

) TiO, KM WA 5 & & T 11 A S % #0l] 4
LEEZEZLNTWAS, RYY—EHE W2tV T
&, RIQIIRT L) IETFHHOMFEEF-OIFILEE
FHRIZ LD TIOEMIIWAETHZ ENVEZ LN L,

COWAE, TBP 2L 72356 L RBRC, T84
MEREANWET D L2 L 0 HEETIEASHHE
ENAHZETHIEBENHLEL TV DEEZ LN
%o

Iy +2e = 3

9 EATFHICK I EERLOBEE
Fig.9 Schematic diagram of suppressing the

recombination.

LTIV

FRENCB VTR L 2R ~—EBREIL, WEE
REERIEDOA F MREELR LTz, 2, FAw:
FLR)<— ([®2(e) IZL VBRI =ZRITH Y
N7 =2 R =D EOE R A A L WA
ERLTWD, LR~ —EREEHTHEE
BRI B OB E R UARET 21T R o 745, A4
REEDTEVITE, KEEMOEEE)F [ L LT
LT EDHERR SNz EHIZRY) v =BG HITNE
S D IR O FEIFE AL, VA7 & 2 MRET L 7452,
LR 1% A R TV AR 5 2 LT E T,

&!I

i

ARFIED — RIS HESEE 2 SR T AV F — -
SELAMTBA5E A (NEDO) 23 L TRAESNFEM L 72D
DTH Y, BREAIZEH T 5

SE

1)  B.O'Regan, and M Gratzel, Nature, 353, pp.737-740 (1991).

2) M. K. Nazeeruddin, A. Kay, I. Rodicio, R. Humphry, E. Muller, P.
Liska, N. Vlachopoulos and M. Gratzel, J. Am. Chem. Soc., 115,
pp-6382-6390 (1993).

3) S. Uchida, M. Kobayashi, T. Kubo and Y. Nishikitani, Proceeding
of 14th International Conference on Photochemical Conversion and
Storage of Solar Energy, Sapporo, 2002. W1-P-45.

4) AR H L, M UE IR, BA LA RRE, 1997, pp.484-488
5) M. Matsumoto, Y. Wada, T. Kitamura, K. Shigaki, T. Inoue, M. Tkeda
and S. Yanagida, Bull. Chem. Soc. Jpn., 74, pp.387-393 (2001).

6) L. Han, R. Komiya, R. Yamanaka and T. Mitate, Proceeding of 14th
International Conference on Photochemical Conversion and Storage
of Solar Energy, Sapporo, 2002. W1-O-5.

7) K. Tennakone, G. R. R. A. Kumara, I. R. M. Kottegoda, K. G.
U. Wijayantha and V. P. S. Perera, J. Phys. D, Appl. Phys., 31,
pp-1492-1496 (1998).

(200549 A 27 H =2 #t)

41



