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Photovoltaic (PV) technology is in the forefront of the renewable energy

. . . . . Electrochemical characterization
research, while the most promising PV protocol is based on perovskites with

efficiencies exceeding 25%. However, perovskite solar cells (PSCs) suffer from In order to examine the contribution of the QDs Iin the solar cell's performance,
chemical thermal and humidity instability, preventing them from co-sensitized solar cells with the addition of TiCl, or SNnO, to the electron transport
commercialization. In this context, the utilization of quantum dots (QDs) has layer, were tested and the photovoltaic performance was calculated. All

measurements were taken under 1 Sun illumination using a PGSTAT302N

been proposed as an innovative strategy to tackle with stability issues. The | | -
potentiostat and the photovoltaic characteristics are presented below

oresent study focuses on exploring the effect of PbS and CdS QDs
iIncorporation to CsFAMAPDI3-xBrx PSCs using successive onic adsorption
and reaction (SILAR) on the cell's performance. The solar cell structure is:

FTO/TiO2(CL)/TiO2(ML)/QDs/Perovskite/Spiro-MeOTAD/Ag. In this work, was TiCl4 e
studied the effect of the addition of TiCl4 or SNO2 to the electron transport 3 et A 04
layer on the photovoltaic characteristics and the performance of the " 55
perovskite cells. (20 O
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The XRPD analysis (fig. 1) confirmed P

the presence of the main reflections St oo e Successful incorporation of PbS and CdS semiconductor QDs with
from the 3D- CSFAMAPDIz-XBrx SILAR method in perovskite solar cells.

oerovskite (at 20 = 14° 20°). The UV- Vis T% spectra of QDs . perovskite - L -
~erovekite and the co-sensitized ] co-sensigzed perO\C/QSkite—%DS e * In case of the TiCl, qu|ﬂcat|on, gll .the solar cells present higher
oerovskite-QDs curves are similar The perovskite and the co-sensitized values of the photovoltaic characteristics and enhanced performance
oecause the  peaks of perovskite perovskite-QDs  curves are  similar, in comparison with the SO, modification.

overlap those of qguantum dots. although PbS/CsFAMAPDIzxBrx seem . The highest efficiency (18.68%) was achieved with the solar cell

to have the best absorlbance

iIncorporating PbS QDs and CsFAMAPDI;  Br, perovskite with theTiCl,

SEM Analysis -
Y addition to the electron transport layer.

1. Elsenety, M.M.; Antoniadou, M.; Balis, N.; Kaltzoglou, A.; Sygellou, L.; Stergiou, A.; Tagmatarchis, N.; Falaras, P.
Stability Improvement and Performance Reproducibility Enhancement of Perovskite Solar Cells
Following (FA/MA/Cs)Pbl._ Br, /(CH:):SPbl; Dimensionality Engineering. ACS Appl. Energy Mater. 2020, 3,
24652477

2. Givalou, L.; Antoniadou, M.; Kaltzoglou, A.; Falaras, P. High performance solid state solar cells incorporating
CdS quantum dots and CH:NH-:Pbl; perovskite. Materials Today: Proceedings 2019, 19, 79-85.

R4 | tilt r‘u\.:'lc‘-‘ - 11  ——
SE

2500 kY 20000 %|10.0 mm|[13.5 um|1°

This research is co-financed by Greece and the European Union (European Social Fund ESF) through the

- - - : Operational Programme «Human Resources Development, Education and Lifelong Learning» in the context of the
SEM RSiSh=s of CSCH3NH3pb|XBr3'X perOVSklte and co-sensitized perOVSklte QDs oroject “Reinforcement of Postdoctoral Researchers - 2nd Cycle” (MIS-5033021), implemented by the State

pr/CSCHSN |—|3|:)lf)|x|?>l’3_>< : CdS/CSCH3N |—|3|:)lf)|x|3l’3_>< films. Scholarships Foundation (IKY) and by the program XEAAY T1EAK-03547, through the operational Programme
‘competiveness-entepreneurship-innovation”.

SPECIAL SECRETARIAT J h 1 !-
FORERDF & CF & AMMLS .
+

<
\ 3 R E
MANAGING AUTHORITY OF EPANEX éEznA apzrallnnﬂ1 Fmgrﬂmme #‘ E n A
. | EPANREK 2014-2020 .
- - " F OPERATIONAL PROGRAMME " :
E .. COMPETITIVENESS. ENTREPRENEURSHIP+«INNOVATION .
oy "
y i vl’ e NN i - s & Al

= Human Resources Development, - mumﬂ
m _ Education and Lifelong Learning

L FEF TN T T, T
] s L E PFora

-l:- ’lrl.-rl.l:q-l |'|-_.- ﬂ.lq-.-l:' sl | Pae B e o= Lirsinm




