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In quantum-dot sensitized solar cells (QDSCs) electrons are injected from an excited QD state into the conduction band (CB) of a wide - bandgap
nano-structured semiconductor, usually TiO2, while a redox electrolyte is recharging the oxidized QDs. The photovoltage is limited by the energy
difference between the wide-band gap oxide’s conduction band edge (ECB) and the electrolyte's redox potential. We show that electron injection
from excited CdS/CdSe QDs is still observed when the mesoporous TiO2 film is replaced by ZrO2, which has a wider bandgap and a higher ECB
(closer to the vacuum level) compared to TiO2. This is in sharp contrast to Dye sensitized solar cells (DSCs) where no injection from excited dye
states into ZrO2 is observed. We propose that the energy levels in QDSCs are considerably different compared to DSCs both due to the different
redox electrolytes used in these two systems and to the QDs’ energy alignment with the semiconductor.
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a) Schematic drawing of the ZrO2 and CdS/CdSe QDs energy
levels which are not exactly known in a polysulfide environment.
b) Conventional QDSC showing two possible paths (A and B)
for electron collection

c) flat Compact layer (CL) of ZrO2 sensitized with CdS/CdSe
QDs.
d) A porous QDSC with a CL providing only one path via the
ZrO2 for electron collection (A).
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TiO2 CL and porosive TiO2: a) a DSC and b) a QDSC
ZrO2 CL and porosive TiO2: In a DSC (c) an energy barrier is
created for electron transfer while in QDSCs (d) the ZrO2
energy levels shift significantly less than the TiO2 ones due to
exposure to the polysulfide (PS) electrolyte such that electron
transfer is only weakly affected.).
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HR-TEM images of
FTO / ZrO2-CL / CdS-QDs/CdSe-QDs

Photovoltaic I-V curves

Photocurrent at
Monochromatic Illumination
I-V characteristics of CdSe QD sensitized flat (CL of ZrO2) and
CL+porous ZrO2 under illumination (AM 1.5G) and in the dark.

I-V characteristics of a conventional (a) DSC (b) QDSC,
including a compact layer (CL) of TiO2 or ZrO2 between the FTO
and the mesoporous TiO2 film.

