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Due to the unique properties of 2D transition metal dichalcogenides (TMDs) the preparation of these 
materials has attracted immense interest, in particular the liquid phase exfoliation and subsequent 
liquid cascade centrifugation, obtaining size selected TMDs in their semiconducting 2H-phase [1]. 
This opens up possibilities in tuning the electronic properties though functionalization, particularly 
pyridyl-zinc phthalocyanines (Pcs) with variable electron accepting strengths [2] awarded positively 
doped TMD nano-hybrids. We herein report on non-covalent functionalized TMDs with Pcs 
immobilized onto the basal plane of the exfoliated material [3], which exhibit distinct steady-state 
absorption and emission spectra. Furthermore, this nano-hybrids present charge transfer character 
where the electron donor is the 2D-TMD and the acceptor is the Pc which was assessed through 
steady-state Raman spectroscopy. Furthermore, charge separation was corroborated by 
femtosecond transient absorption spectroscopy [4] when contrasting to steady-state 
spectroelectrochemistry.  
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Figure 1: Excited state dynamics of the Pc-MoS2 nano-hybrid where distinct spectral features of the radical 
anion appear around 850nm.   


