
50 

 

T 1WM7E    oral 

 

Palladium/Black Phosphorus Nanohybrid: Unraveling the Nature of Pd-P Interaction and 

Application in Catalysis 

 

Matteo Vanni,a Manuel Serrano-Ruiz,a Andrea Giaccherini,b Francesco d’Acapito,c Antonio 

Massimiliano Mio,d Giuseppe Nicotra,d Francesca Telesio,e Stefan Heun,e Martina 

Banchelli,f Paolo Matteini,f Maria Caporali,a Maurizio Peruzzini a 

 

a CNR-ICCOM, Via Madonna del Piano 10, 50019 Sesto Fiorentino, Italy.  b Department of 

Earth Sciences, University of Florence, Via La Pira 4, Firenze, 50121, Italy  c CNR-IOM-

OGG, c/o European Synchrotron Radiation Facility - LISA CRG, Grenoble, France.  d CNR-

IMM Istituto per la Microelettronica e Microsistemi, VIII strada 5, I-95121 Catania, Italy.  e 

NEST, Istituto Nanoscienze–CNR and Scuola Normale Superiore, Piazza San Silvestro, 12, 

56121 Pisa, Italy.  f CNR-IFAC, Via Madonna del Piano 10, 50019 Sesto Fiorentino, Italy.    

 

Among the family of bidimensional materials, exfoliated black phosphorus, 2D bP, came out 

as a hot and intriguing topic over the last few years.[1, 2] The sp3 hybridization and the 

formal presence of a lone pair on each phosphorus atom offers the potential to get involved in 

strong interactions with metal fragments. We report here the preparation of a palladium/black 

phosphorus nanohybrid (Pd/bP) by in situ growth of Pd nanoparticles on bP nanosheets. 

Extensive characterization of the material highlighted the nature of the Pd-P interaction.   An 

X-ray Absorption Spectroscopy (XAS) study carried out at the Pd-K edge reveals the 

presence of both Pd-Pd and Pd-P bonds. Considered the high fraction of Pd atoms on the 

nanoparticles surface this finding evidences the interaction between Pd and bP nanosheets.    

As a survey of its potential application, the material has been tested as catalyst in the selective 

hydrogenation of chloronitrobenzene to chloroaniline, which results in a much higher 

selectivity in comparison to other Pd-based catalysts.    Acknowledgements  This work was 
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