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Development of New Materials and Improvement of stability for Perovskite Solar Cells
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In recent years, perovskite solar cells (PSCs) have experienced high-speed developments with
the highest power conversion efficiency (PCE) of 25.5%, However, the problems of stability,
toxicity, and scale-up for PSCs are still unresolved. Our group developed a series of novel Pb-
free perovskites materials with high stability, such as, Cs;NaBils, AgBils, Cs,Ptls etc. Especially,
we found the Cs,Ptls has a narrow bandgap double perovskite material and a very good stability.
It exhibits an optical bandgap of 1.37 eV, absorption within a wide range of wavelengths, and
a high absorption coefficient. it also demonstrates excellent stability when exposed to extreme
conditions such as high humidity, high temperature and UV-light irradiation. Stability tests
show that the PSCs can retain almost 80% of the original efficiency over 60 days stored in
ambient temperature without any encapsulation, boosting prospects for applications of lead-
free perovskite solar cells.

We also carried out the studies of the improvement of stability and efficiency for
perovskite solar cells. As one method, using carbon paste as the back electrode for perovskite
solar cells (C-PSCs) has also attracted significant attention due to their low cost and excellent
stability. In general, the device structure of the fabricated C-PSCs is hole transport layer (HTL)
free, and the carbon paste electrodes (CPEs) could directly collect the photo-generated holes.
Therefore, interfacial engineering between the perovskite and CPE plays a crucial role in
charge collection and affects the performance of C-PSCs, but the interface resistance is high
and reduce the PCEs of C-PSCs.

Our group developed several carbon materials and carried out the interfacial engineering
for C-PSCs. The stability and performance have been improved significantly. The techniques
for the fabrication of carbon electrodes will be introduced, including the main issues and
solutions. Finally, perspectives are provided for the future designs and development of C-PSCs
with high PCE and good stability.
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