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Development of materials for OPV applications
Agnieszka Pron
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Over the last decade, an enormous progress has been made in the field of organic photovoltaics (OPV). Reported power 
conversion efficiencies (PCE) increased from 2% to over 13%. OPV technology is now making a successful transition 

from being a purely academic pursuit to being implemented in high-visibility, functional projects across the globe. Dedicated 
and coordinated research and development in both academic and industrial research labs is making possible the vision of 
OPV as a feasible & scalable energy harvesting solution. The easiest and most efficient approach to high yielding OPV is based 
on bulk-heterojunction (BHJ) concept where an active layer consists of mixture of donor and acceptor materials promoting 
exciton dissociation and effective charge separation. In classic approach, conjugated polymers play a role of a donor, whereas 
fullerene derivatives (such as PC60BM or PC71BM) that of an acceptor. Moreover, it was recently shown, that it is possible to 
replace PCBM by ladder type small molecules acceptor and achieve efficiencies exceeding 12%, with a theoretical limit of 20%. 
Without doubt, pi-conjugated materials are key for success of OPV. At Merck, we focus on the design, synthesis and testing of 
novel donor and acceptor materials for OPV applications. During this talk, I will not only present our current work in OPV 
field but also, I will provide an insight into design rules for novel materials.
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