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 Due to the appealing characteristics, organic compounds receive more and more attention in various science 

fields, including optoelectronics. Thermally activated delayed fluorescence (TADF) is one of the most promising 

pathways to achieve efficient emission in OLEDs [1]. TADF emitters are also cheap, easily synthesized, do not contain 

a heavy atom and are compatible with biological tissues. To reach efficient TADF, the energy gap between the lowest 

singlet and triplet states (ΔEST) should be minimized, this is usually reached by spatially separating the HOMO and 

LUMO states in charge transfer compounds, composed of electron donor and acceptor [2]. 

In this work we investigated how the photophysical properties of three well-known TADF emitters (4,6-bis[4-(10-

phenoxazinyl)phenyl]pyrimidine (PXZ-PYR), 1,2,3,4-tetrakis(carbazol-9-yl)-5,6-dicyanobenzene (4CzPN) and  

5-methyl-4,6-bis(9,9-dimethyl-9,10-dihydroacridin-10-yl)-2-methylthiopyrimidine (ACRPyr) (fig. 1) were influenced 

by the different solvent polarity (from 0 D to 3.96 D). 

The obtained data revealed that in the absorption and fluorescence spectra, not only locally excited states are seen, 

but also charge transfer state is formed. Increasing solvent polarity causes a redshift in emission spectra - for PXZ-PYR 

from 463 nm to 620 nm, 4CzPN: from 495 nm to 603 nm and ACRPyr from 435 nm to 582 nm. Therefore, by changing 

the solvent polarity, we can control the emission color. Furthermore, the quantum yield is quenched from 45 %, 42 % 

and 81 % in non-polar solvents to  1 %, 2 % and 8 % in polar solvents, respectively for compounds PXZ-PYR, 4CzPN 

and ACRPyr. Moreover, the increasing Stokes shift due to the higher dipole moment of the solvent is another indicator 

of the charge transfer states. Dynamic fluorescence analysis also showed that in polar solvents like acetonitrile, TADF 

is weak, its intensity is smaller than prompt emission by several orders. With the increasing solvent dipole moment, 

grows the radiative relaxation time: from 130 ns to 266 ns in PXZ-PYR and in 4CzPN from 155 ns to 823 ns. However, 

for ACRPyr the fastest radiative relaxation time (306 ns, longest time in acetonitrile - 930 ns) was shown in chloroform 

which has a medium dipole moment value compared to other solvents. In addition, for  PXZ-PYR and 4CzPN the 

highest quantum yield was measured in toluene (45 % and 42 % respectively), but for ACRPyr - in THF (81 %). A 

favorable energy levels configuration resulted in a high delayed emission efficiency, therefore we can tune ambient 

polarity to reach the most optimal conditions for OLEDs. 

PXZ-PYR was also investigated in solid film. There a different polarity was achieved by increasing the amount of 

camphor anhydride (CA). In PS matrix emission redshifted from 503 nm (0 CA equivalents) to 537 nm (20 CA 

equivalents) (Δ = 156 meV), in PMMA from 510 nm to 535 nm (Δ = 114 meV), DPEPO from 542 nm to 550 nm  

(Δ = 33 meV), mCP from 523 nm to 545 nm (Δ = 96 meV) and CzSi from 522 nm to 557 nm (Δ = 149 meV). 

In conclusion, we can alter the photophysical properties not only by changing the molecule structure, but also by 

tuning ambient polarity. 

 

 
 

Fig. 1 TADF compounds analyzed in this work. 
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