Ni-based coordination polymer as counter electrode exceeding 10% efficiency in dye sensitized solar cells 
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Although silicon-based photovoltaic technology currently leads the market, it is hindered by challenges such as limited raw material availability and reduced performance under low or diffuse light. Dye-sensitized solar cells (DSSCs) present a compelling alternative, offering low cost, simple fabrication, and enhanced versatility, including the potential for flexibility and transparency. DSSCs rely on a photoelectrochemical reaction involving photoanode, dye, redox electrolyte, and counter-electrode (CE). While most of the research focuses on optimizing and investigating the dye and electrolyte, the CE plays a critical role in determining the overall photovoltaic performance; yet the most commonly used CEs are restricted to Platinum and PEDOT. Broadening the range of CEs is essential for improving DSSC efficiency and facilitating the development of novel redox couples and electrolytes [1]. In this contribution, we report for the first time the use of a Ni-S coordination polymer, poly [Kx(Niett)]  as catalytic layer for CE in DSSC. The material was synthesized, characterized, and dispersed in various solvents before being deposited onto fluorine-doped tin oxide glass to obtain transparent counter-electrodes. The developed CEs were tested in lab-scale DSSC alongside different dyes, including Y123 and XY1, and electrolytes containing copper, cobalt, and iodine-based redox mediators. In all cases, the DSSCs exhibited photocurrents and efficiencies comparable to, and in some instances exceeding, those of the PEDOT-based reference. The best-performing device yielded a photovoltaic efficiency of over 10%, with impressive photocurrents surpassing 14.0 mA cm⁻². Notably, Niett-based cells maintain stable power output during operation and excel under low light conditions, achieving a remarkable PCE of 11% at 10 mW cm-2.
This work establishes a foundation for further advancements and optimization of this promising class of materials.
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