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 Abstract 
          Metal-organic Frameworks (MOFs) are a versatile class of crystalline 

materials showing great promise in a wide range of applications. Recently 

light-based applications have become of interest with focus on luminescence 

and photocatalysis. Although new luminescent MOFs are readily synthesized, 

understanding of the underlying mechanisms in the electronic structure are 

often lacking. 

First principle simulations of these MOFs can be used both for validating the 

model and elucidating the luminescent behavior.  
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 Conclusion 
• First principle simulations can be used to fine-tune the atomic scale 

model of the flexible photoactive MOFs like COK-69 

• The blue color of the reduced COK-69 can directly be linked to the 

presence of Ti3+ species. 

• To accurately describe the electronic structure of the COK-69 MOF one 

needs to go beyond DFT. 
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 Conclusion 
• Functional groups modify the electronic structure through the 

introduction of a gap-state. 

• The later originates from the p-orbital of the linker. 

• The calculated band gap shows perfect agreement with the 

experimentally determined one. 
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UiO-66 2.920 - 4.030 0.100 3.97 

UiO-66-OH 2.150 0.070 3.010 0.200 3.21 

UiO-66-OHx2 1.350 0.100 2.150 0.220 2.54 

UiO-66-SH 1.850 0.220 2.661 0.350 2.63 

UiO-66-SHx2 1.331 0.230 & 0.220 2.101 0.360 & 0.350 - 

Orbital 

 character  

analysis 

Experimental validation 

Logos: Belspo, IAP, FWO & VSC 


