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CDs are newly discovered carbon nanoparticles that present unique properties. Each nanoparticle 
consists of a graphitic lattice core covered by a functionalized surface composed by several polar 
functional groups attached1,2. Due to this functionalization, CDs exhibit photoinduced electronic 
transference, fluorescence and up-conversion photoluminescence3. CDs have raised increasing 
attention for their undemanding synthesis procedure combined with the fact that they have been 
proved to be non-toxic and can be modified to reach satisfactory quantum yield values. A 
current tendency in the obtention of CDs is the pursuit of a synthesis method that fulfils the 
requirements of green chemistry but keeps production costs low. Therefore, CDs obtained 
from green precursors coming from biomass is an emergent research topic4,3,5,6,7. The most 
frequent and best-known method for CDs production is hydrothermal or solvothermal 
method7,3,2.The acidic conditions required by this method are commonly achieved using mineral 
acids such as HCl; nonetheless, the hydrothermal method is compatible with heterogeneous 
catalysis, which have been proved in this work. As a consequence of their photoluminescence and 
electron transfer properties, CDs can work as electron mediators, photosensitizers, as well as 
photocatalysts by themselves 10. It has been proved that CDs when photo excited are outstandingly 
good electron donors and electron acceptors, since either electron acceptors or electron donors 
are able to quench the photoluminescence emitted by CDs effectively 9.  
Two sources of xylose were selected for the CDs synthesis: commercial xylose and xylose 
contained in the liquor prepared from olive pits treatment. The preparation of CDs from 
commercial xylose involved a certain volume of xylose or xylose-enriched biomass solution and 
a certain amount of heterogeneous catalyst that were added into a Teflon-lined steel hydrothermal 
reactor. CDs doped with nitrogen moieties (N-CDs) were synthesized via an analogue one-step  
hydrothermal method.  
Samples of pristine CDs and N-CDs were further characterized by means of Transmission 
Electron Microscopy (TEM) (Figure 1). Particle size varied depending mainly on the carbon 
feedstock, ranging from 2 nm to 6 nm for N-CDs from commercial xylose and from 15 nm to 20 
nm for biomass liquors. For further confirmation of the presence of CDs, the graphitic lattice was 
identified in HR-TEM images and the measurement of the spacing gave out a value of 0.310 nm. 
Photoluminescence measurements of pristine CDs samples as expected, were lower in intensity 
than those of doped CDs since doping CDs generates defects in the surface that are highly 
emissive spots and since new N-C bonds are created with doping, there is also a contribution in 
the PL emission that comes from the variety of functional groups generated thanks to doping.  



The obtained CDs and N-CDs were then assayed in the photocatalytic degradation of methyl 
orange (MO). Samples were irradiated by visible light inside photoreactor. The photoluminescent 
properties, being closely related to the electronic transmission phenomena occurring at the surface 
level in the CDs, were translated into a high photocatalytic degradation performance of methyl 
orange. Both doped and undoped nanoparticles provided good results in photocatalytic tests. 
 

 
Figure 1. TEM images of (A) Pristine CDs from; (B) N-CDs from xylose; (C) CDs from biomass 
liquor; (D) N-CDs from biomass liquor and NbOPO4 catalyst and (E) Graphite spacing in CDs 
from commercial xylose and NbOPO4 catalyst. 
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