Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2012

Supplementary information

Effects of ZnO Film Growth Route and Nanostructure on Electron
Transport and Recombination in Dye-Sensitized Solar Cells.

Constance Magne®®, Thomas Moehl®, Mathieu Urien®, Michael Gratzel® and
Thierry Pauporté **

& Laboratoire d’Electrochimie, chimie des Interfaces et Modélisation pour I’Energie, UMR-CNRS 7575,
Chimie-Paristech, 11 rue P. et M. Curie, 75231 Paris cedex 05, France. *Author for correspondence :
Fax: (33)1 44 27 67 50; Tel: (33)1 55 62 63 83; E-mail: thierry-pauporte@chimie-paristech.fr

® Saint-Gobain Recherche, 39 quai Lucien Lefranc, 93303 Aubervilliers Cedex, France,

‘Laboratoire Photonique et Interfaces, Ecole Polytechnique fédérale de Lausanne, CH-1015 Lausanne,

Switzerland.
-100 -70
a) b) .
-80 0.40v
_50 |-
r\‘l-h —
£ 60 - 2
2 [*)
£ E 30 |
Q a0 - £
N =
N
20 k- 10 |
0 A
10 150 10 30 50 70 90 110
Z' (0Ohm.cm?) Z' (Ohm.cm?)
-70
c)
-60
o~ 50
£
S _40
g
=
S -30
N 0
-10

10 30 50 70 90 110 130 150
Z' (0Ohm.cm?)

Fig. S1 : Nyquist plots of the cell voltage effects on the impedance spectra recorded in the light for the
three investigated ZnO solar cells (a) ED1; (b) ED2 and (c) NP. The full lines are the fits of the spectra.
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Fig. S2 : (a-c) Nyquist plot of the impedance spectrum of ED2 cell measured under illumination at an
applied voltage of 0.55V. (b) is a high frequency zoom view of (a), showing the counter-electrode
contribution.
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Fig. S3 : Ry and Ry of D149/Zn0O cells measured under light (100 mW.cm?, AM1.5G) versus the
corrected applied potential.
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Fig. S4: Electron lifetimes measured by EIS in the dark for the NP-ZnO cell versus applied voltage. The
blue line is the raw data and the red line is obtained after ohmic drop correction.

1.E+01

1.E+00 -

1.E-01 -

1.E-02 -

Time (s)

1.E-03 -

1- E-04 T T T T
1.e-07 1.E-06 1.E-05 1.E-04 1.E-03 1.E-02

o, (Ohm1l.cm?)

Fig.S5 : Lifetimes (t,) (full line) and transport times (tq) (dashed line) in the dark as a function of the
conductivity.
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Fig. S6: Diffusion length of the electron (L) in the ZnO photoelectrodes measured in the dark as a
function of the applied voltage corrected of the ohmic drop.



