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Que son les cel-les solars sensitivitzades amb colorant?

Com funcionen?
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Metodes Experimentals

v L'electrode de treball

B Glass

s * Material conductor transparent : FTO

= tractament: neteja, escalfament, capa densa TiO,
s e Semiconductor: TiO,, ZnO, SnO,, SrTiO;, ZnO-recobert SnO,

(O FIvvE U ) pang gy

20 nm TiO, nanoparticles: 4-12 um, capa d’absorcio de llum
400 nm TiO, nanoparticles: 3-4 um, capa de refractora de la llum
Capa ultrafina deTiO,: ~1nm



Metodes Experimentals

¥ El contraelectrode

B Glass

FTO
W) O,
e Dye

" e Material conductor transparent : FTO
tractament: neteja, escalfament
e Capa de resistencia baixa: plati, grafit, PEDOT
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Metodes Experimentals

El contraelectrode

B Glass

FTO
@) Tio,
e Dye

" e Material conductor transparent : FTO, ITO
tractament: neteja, escalfament
e Capa de resistencia baixa: plati, grafit, PEDOT

m o 'electrolit

FTO
@& To.

S

e Dye

-l * Bon contacte
e Elevada conductivitat
* No ha de degradar ni deabsorbir el colorant
e Estable
e Potencial redox apropiat

Elevat nombre de parelles redox: I7/157, Co(ll)/Co(lll), SeCN~/(SeCN),",

polimers organics i molécules organiques petites.
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Spectral Irradiance (W m’? nm'1)

Metodes Experimentals

El colorant

Absorbir [lum en I'espectre visible
Enllac fort
Distancia apropiada HOMO-LUMO

Estable
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Spectral Irradiance (W m’? nm'1)

Metodes Experimentals

El colorant

e Absorbir llum en I'espectre visible
e Enllag fort

e Distancia apropiada HOMO-LUMO
e Estable
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Metodes Experimentals

El colorant
e Absorbir llum en I'espectre visible by ‘&”ﬁ o
e Enllac fort d i
e Distancia apropiada HOMO-LUMO
e Estable
U (V)
vs. NHE ,
< Estat itat
stat excita
-0.5
o
0 —]
o
0.5 — Eg
ht
Estat fonamental
1 —
TiO, Colorant Electrolit
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Metodes Experimentals

El colorant

w

Absorbir [lum en I'espectre visible
)

Enllag fort d
Distancia apropiada HOMO-LUMO

Estable

Parametres a optimitzar en una DSCs:

e Grossor de les capes de TiO,

* Composicio electrolit

e Concentracio de colorant i dissolvent
e Us de co-adsorbents

« Us de capa de bloqueig
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Metodes Experimentals

Assemblatge del dispositiu




Photocurrent / mA cm’

Metodes Experimentals

Caracteritzacio dels dispositius

Power Conversion Efficiency IPCE
Isc
Js¢ = dreacell 1pcE () = 2240 Joe D)
Jsc * Voc + FF A Piigne (1)
 Pugnt
20
19
104
5 80+
0 LTS ®
5 \§ | L 604
10 \ L g40__
907 0z 93 0% 05 9% 07 08 .

Voltage /v 400 450 500 550 600 650 700 750
Wavelength / nm
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Metodes Experimentals

Mesures d’extraccio de carrega

J_f White LED
| P Red LED

Mesures de transients fotovoltaics

v

Oscilloscope .{

Trigger —g - e .I;F‘
L L L]
ID—I J v
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oo~ I i
4x 10", L& Oe? 5
P White LED
£ N 3 Oscilloscope
o 3%10"- 3
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2 o o e,
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1% 10" N O
. 2 e,
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0 oo': s
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O'Regan, B.; Scully; Mayer, A. C.; Palomares, E.; Durrant, J., J. Phys. Chem. le+1g 26418 3e+ld de+iBsests 20
e'density f & cm
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Metodes Experimentals

Time correlated single-photon counting measurements

Laser-transient absorbance spectroscopy

A prove
Detector H M2 ) I — | m Lamp

Amplifier A ex

- Nitrogen
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Aplicacions

DYE '”

GROUP of COMPANIES
Global Leaders in Dye Solar Cell Technology

AISIN, SEIKI Co. y TOYOTA Central R&D Laboratories Inc. (2004)
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Aplicacions

The TOYOTA Dream House
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Aplicacions

|

EPFL Convention Center
Lausana (Suissa)




Treballs de Recerca

* Importancia de les energies renovables.
e Coneixement d’'una nova tecnologia.
e Interdisciplinar: tanta fisica com quimica.

CEL-LES SOLARS

Dispogitius moleculars SENSIBILITZADES AMB
aenergies renovables
= — , COLORANT

Cel-les solars

de Grédtzel
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