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Electron mediator




Low Cost
Transparency

Competitive with amorphous
Silicon devices




Fiz & The Mi grid formed larze size DSC.

**Corrosivity of the I/1; redox couple**




1) Fast oxidized Dye reduction (submicrosecond time scale)

2) Slow recombination with photoinjected CB electrons
3) Fast reduction at the counter electrode

4) Efficient diffusional transport.

5) Low extinction coefficient




1) Non corrosive

2) Redox tunability
3) Low extinction coefficient in the visible region ( 102 M-t cm-1)

4) Slow electron transfer on TCO substrates

5) Compatibility with metallic grids and plastic materials
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R = ethyl (te-terpy) R’ = t-butyl, R” = H (dtb-bpy)

R = t-butyl (ttb-terpy) R’ = COO-t-butyl, R” = H (dtb-est)
R’ =H, R” =H (bpy) R’ = phenyl, R” = H (dp-bpy)

R = CH,, R” = H (4,4-dmb) R’ = 3-pentyl, R” = H (d3p-bpy)
R’ =H, R” = CH, (5,5-dmb) R’ = nonyl, R” = H (dn-bpy)

R’ = CH;, R” = CH, (tm-bpy) X = H (phen)




Methanol, r.t Cco

Co(H,0)sTf, + 3DTB > ON/
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Abs

UV-Vis absorption spectra on TiO, film of Z-907.
Solaronix T-37 paste was used.
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performances of the I/1; couple, but generally suffer from
lower Voc and Jsc.

Oxidized dye reduction and recombination with CB electrons
are critical in determining the efficiency of the Co(ll)/(111)
couple in DSSC:s.

Bulky substituents and high charge density cations reduce the




In order to improve dye regeneration a kinetically fast couple
D/D* can be used in conjunction with the Co(ll) mediator

Co(ll) should efficiently reduce D* before back
recombination can occur
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Dye:
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Electron mediator mixture:
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[Cu(PQ),I" (1)

[Cu(MeTbPQ),]" (2)
Complex E.,
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Natural Dyes




Delfidina 3-glucoside
Malvidina 3-glucoside
Cianidina 3-glucoside
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e Polymerizable Dyes

 Towards Solid State Devices




HO




Mediator: LiI/I2 0.5/ 0.05 M ACN

nm

mediator: Co(ll) 0.15 M ACN

co-mediator Fe(11) 0.015M

Strong influence of Redox mediator




Amax (nm) : 385 (7300) et 532 (7200)  Amax (nm) : 379 (10200) et 534 (8700)
E1/2 ox (V/ECS) : 0.62 E1/2 ox (V/ECS) : 0.61




, , Mediator Co(DTB)3
Mediator Lil /12

N
(@]
|

IPCE (%)
S
|

T T T T T T 1
10[0) 600 700 800
A (nm)

Strong influence of the mediator




e e

Polymeric matrix

NP

S+

(PEDOP)

Jo. = 110 pAlcm?

Voo = 414 mV
Prax = 14.1 uW/cm?
FF = 0.31




0,01

000§ NIRRT

0,01 el
e
O -0,02- ’
2 |
0,034 No mediator
—— PEDOP

-0,04 - Co(ll) (electrolytic)

-0,05




i (MA)

0,10~
0,08
0,061
0,04-
0,02-
0,00

Au

FTO

-0,02-
-0,04-
-0,06-
-0,08-

-0,10-







PEDOP/CIO, PEDOT/CIO,
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» The electrochemical properties of Co(ll) offer the chance of studying
new electrodes and cell configurations.

e Conductive polymers may find interesting application in

photoelectrochemical cells as catalytic coatings or solid state electron
mediators

» Solid state devices based on polymeric materials needs the
optimization of the electronic properties of the conductive polymer and
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