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Light upconversion via sensitized triplet-triplet annihilation (TTA-UC) allows upconverting noncoherent light 

even at relatively low excitation power densities (~10mW/cm2) [1]. Lower energy photons(near-infrared range) 

almost non-absorbed by solar cell can be upconverted into higher energy ones which can be easily harvested and 

contribute to photo current of the solar cell.  This feature is very attractive for solar energy harvesting, as the radiation 

power is sufficient for the process to take place. Light upconversion quantum efficiency in solution is up to 27%, 

however, in solid polymer films, the efficiency is reduced to 2%. Low efficiency in solid polymer films is mainly 

determined by emitter aggregation and aggregation induced emission quenching [2]. To this end, to reduce emitter 

quenching structural modification of diphenyl anthracene (DPA) compounds by steric groups was attempted. 

Additionally, aggregation was influenced by employing polymers with different glass transition temperature (Tg). To 

compare, samples were prepared in N2 and ambient conditions. 

For this study, upconverting films based on sensitizer platinum-octaethylporphyrin (PtOEP) and modified DPA 

compounds (see Fig. 1) in poly(vinyl butyral-co-vinyl alcohol-co-vinyl acetate) (PVBVAVAc) and Tecoflex polymers 

were fabricated by melt processing technique. The concentration of DPA compounds in polymer matrix was chosen 

to vary from 1 wt% to 45 wt%. The PtOEP/DPA compound/polymer films were evaluated by measuring fluorescence, 

phosphorescence and upconversion spectra as well as estimating their emission quantum yields and decay transients. 

The obtained data showed that in Tecoflex polymer with lower Tg TTA-UC quantum efficiency decreases with 

increasing emitter concentration. This decrease occurring due to self-quenching is caused by emitter aggregation at 

higher concentrations. Conversely, polymer PVBVAVAc featuring higher Tg suppresses emitter aggregation resulting 

in enhanced TTA-UC quantum efficiency at higher concentrations. Obviously, introduction of complimentary alkyl 

steric groups in DPA compounds reduced self-quenching effects and enabled fabrication of upconverting polymer 

films of higher emitter concentrations. 

 

 
Fig 1 . Molecular structures of DPA compounds modified by steric groups.  
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