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PHOTOWASTE – Synthesis of a new heterogenous photocatalyst for the 
photoreforming of aqueous solutions of biomass residues 
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This PhD project focuses on the design and development of low-cost and robust 
heterogeneous carbon nitride based photo-catalysts coupled with s-LIBs and 
OPW-HC and in their application in the production of value-added chemicals by 
a sustainable photocatalytic process in the context of circular economy 
(Scheme1). 
 

 
Scheme 1: Overall approach of the proposed PhD research project. 

The specific objectives of the projects can be summarized as follows:  
- design and prepare new heterogeneous photo-catalysts based on g-C3N4 and 
containing Co-Ni-Mn from the s-LIBS (i.e. the mixture of anode and cathode 
materials obtained from the mechanical shredding of s-LIB known as “black 
mass”) and the hydro-char deriving from the hydrothermal carbonization of 
orange peel waste (OPW-HC);  
- perform a detailed structural and physico-chemical characterization of the 
prepared catalytic systems; 
- study the photo-reforming process for the sustainable production of green H2 
with the simultaneous upgrading of the furans derived from OPW into precious 
chemical substances, appropriately modifying the characteristics of the catalyst, 
the reaction conditions and the photocatalytic set-up. 
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