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Dye-Sensitized Solar Cells Using Solid Electrolytes

BOoOooo
SUMINO Hiroyasu

ooooo
MURAI Shiniji

goood
MIKOSHIBA Satoshi

coooboobooobodoboooooboboooodobOooooooboooooboOooooooboOooooan
gbooooobooobooboooooooboooobOOoooooOo0obOobooobOOobObocOoOoOoboboOooOona
goboooooooobooooboooooooooOoO0Oobo0oobooOoooon

coooboooooOOobOooOooobOOobOOoOoOoO0bOOoOobocOoOoO0obOOoOOoOoDOOobOOObOObOOoOoOoOn
gboooooobooobooobooOooooOo0obOOoOooOobOOoOoboOoOoO0obOOobOOoOobOOobObOcOOObObOOoboOoDo
goboobooooobooooo73wUlbooooooooboooooobooboOooboobooooooooonoo

ooooon

Dye-sensitized solar cells are a promising technology for realizing solar cells with high conversion efficiency and low cost

compared to silicon-based solar cells.
electrolyte.
electrolyte.

Unlike silicon-based solar cells, however, dye-sensitized solar cells contain liquid
It has generally been difficult to achieve practical use of these cells due to leakage and vaporization of the liquid

Toshiba has succeeded in the application of molten salts as the electrolyte of dye-sensitized solar cells, and in the gelation of the

electrolyte.

A dye-sensitized solar cell using the solid electrolyte was shown to have a solar energy conversion efficiency of 7.3%.

Toshiba's new technology makes it possible to supply reliable and low-cost solar cells with high solar energy conversion efficiency.
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Microstructure of dye-sensitized solar cell
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Fabrication process of dye-sensitized solar cells
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Injection of gel electrolyte into solar cell
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Composition of gel electrolyte precursor and change in elastic
modulus during gelation
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I-V characteristics of solar cell using novel gel electrolyte

ggodoooboooooooooooobobooog
gooobooooboboboooobboooobog
0000000000D0000000100mw/cm’000
gogobooboobobooboboboboobbooboog
ggobbboooboooboboobuooob oo
D000, 00000000000000000000
gogooobobobobobooobbobobbbboooooa
gobooboboobbooobobobbbboooboboo
ggooboooboooobbboooboobbbooobo
gogoboooobobooboboobo

gogogooooobobobobbbobbboooouooogo
0000000000000 000000000000
gboooobboooooobooobooboboboo
gobddoddooooooouooobbboooo
gbooooobobbboboooooobobobooooo
gobooobboooooobobbooooooouooo
ggoooobboooogoobboobooboobooobobo
gobooboood

10

B oooo

obobOooobobooocoobobobooobooon
coOooooobbooOoobocOoboooobooboooboooao
coooooooood

gobooooooooocobooooobooooooon
cobobooooooooobooobooobooboobooooon
coooboobobooobooooboocoboobooooono
coobOOooobOoooooboooooobooboooboboon
coomobooooooooooooooooobooobooa
oooooooobooobboobooobooooooon

EEERN

(1) O’ ReganOB and Gratzel OMOA low-costChigh-efficiency solar cell based on
dye-sensitized colloidal TiO, filmsC Nature(1353(119911p.7370 740.

(2) MikoshibaS.Oet al@ High efficient photoelectrochemical cell with novel
polymer gel electrolytes” Proceeding of the 16th European Photovoltaic Solar
Energy Conference(1200000p.470 50.

(3) BarbeOC. J.Oet aldNanocrystalline Titanium Oxide Electrodes for Photo-
voltaic ApplicationsTJJOAmOCeramd SocJ800199700p.31570 3171.

(4) CaolF.Oet alOA Solid StateODye Sensitized Photoelectrochemical CellO
J.Phys0Chem9901199500p.170710 170730

(5)  KuboOW.Oet aldJChem(J Lett(J Fabrication of quasi-solid-state dye-sensitized
TiO, solar cells using low molecular weight gelatorsC11200199800p.12410
1242.

(6) R.A.M. HikmetCet alCJPhysical properties and battery performance of novel
two-phase ion-conducting gels]14601199901p.2397-2403.

(7)  Nakamizo[JS.Oet al. Development of gel-type polymer electrolyte lithium sec-
ondary batteries. Sanyo Tech. Rev131[J19990p.340 41.

(8) MatsumotoOM[1 Fabrication of Quasi-Solid-State Dye-TiO, Solar Cells Us-
ing lon-conductive Polymer” IPS-2000 abstractsdW6 SnowmasColoradol]
20000p.47.

(99 D0D00OD 00000000 000000D00000O0O0DO0OOOOoOO
goOOo0OO"00bO0000e8IDODOO2G1102001.

®

0 0000 SUMINO Hiroyasu, D.Eng.
00000000 OD0Do0o0oOo0oooooooooo
00,0000000000000000D00D000O0DOO
0 00O, American Ceramic Society 0 O O

Power Supply Materials & Devices Lab.

00000 0MURAI Shinji

gooobOO0o0O0O obooooboobobobooooo
0o0oo0oooOooooooOoooOooooooo
Power Supply Materials & Devices Lab.

000000 MIKOSHIBA Satoshi
gooo0oboO0o0 cooobooboobobooog
goooOo0o0oOo0ObDO0OOoO0bDbOOo0oobOoOooDbogo
oo

Power Supply Materials & Devices Lab.

000000 Vol.O No.OOTTIO



