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In recent years, the catalytic use of metal nanoparticles (MNPs) has experienced a growing interest. This fact is mainly due to the special features of MNPs as catalysts, which combine the advantages of homogeneous and heterogeneous catalysis. MNPs display the characteristic high stability and recyclability/reusability of heterogeneous catalysts but with a higher activity due to their small size and large number of surface active sites. These specific properties make MNPs perfect catalysts for many catalytic processes. In this context, the incorporation of new reactions, novel catalysts and recent advances in this research area is of great interest for the scientific community.



In this Special Issue, the methods of preparation and characterization of a WO3·0.33H2O hierarchical microstructure (HWHMS) constituted of nanorods are described [1]. This microstructure exhibits a larger BET surface area and a narrower bandgap than separated WO3·0.33H2O nanorods. Essays carried out by the authors showed that the crystalline phase and the surface area of the catalyst have a remarkable influence on the photocatalytic activity. Further applications of these kinds of materials in photocatalysts, gas sensors, field-emission devices, electrochromic devices and solar-energy devices are also highlighted.



Ni-Fe3O4 nanoparticles as catalysts for Suzuki cross coupling reactions are also reported in this Special Issue by Siamaki et al. [2] The authors describe the preparation of these MNPs by a straightforward methodology, which implies mechanical grinding of a nickel salt, Fe3O4 NPs and multi-walled carbon nanotubes (MWCNTs) using a ball-mill mixer. The magnetic properties exhibited by Ni-Fe3O4 nanoparticles facilitate their isolation and recovery with no loss of catalytic activity, thus simplifying the purification procedure and increasing the economic value of the catalyst.



The influence of the presence of rare earth metals in Ni-based mesoporous materials for CO2 methanation reaction at low temperature is explored in this issue by Xu and coworkers [3]. The authors describe that the addition of La, Sm, Pr, Yb modifies the electronic properties of the catalysts, increasing their surface basicity and promoting the chemisorption and activation processes.



On the other hand, Ananikov et al. report the preparation of different Pd/C catalysts for the hydrogenation of S-, O- and N-vinyl derivatives using molecular H2 under mild reaction conditions [4]. They were able to modulate the activity and selectivity of the catalytic process by modifying the carbon support and the palladium precursor. This procedure represents a general methodology for the sustainable hydrogenation of vinyl groups.



Pleixats and coworkers describe the synthesis and characterization of water-soluble Rh NPs stabilized by PEGylated imidazolium and tris-imidazolium salts through the reduction of RhCl3 with NaBH4 in H2O. These colloids were evaluated as catalysts in the hydrosilylation of internal alkynes and in the reduction of nitroaromatics compounds to yield anilines using ammonia-borane as a hydrogen source [5]. It is noteworthy to mention that in both catalytic processes, the Rh NPs were successfully recycled and reused up to five times.



As has been previously mentioned, the use of MNPs in catalysis has generated a lot of interest due to the many advantages of these nanostructures over heterogeneous traditional materials. However, despite their high activity, MNPs exhibit a great variety of surface active sites, which can transform the substrates in different ways and make it difficult to control the MNP selectivity. An effective method of controlling the activity and selectivity of MNPs is the use of ancillary ligands, which, in the same way than in organometallic chemistry, transform the MNP surface modifying their electronic and steric properties and thus their catalytic performance. In this regard, N-heterocyclic carbenes (NHCs) have been demonstrated to be efficient stabilizing ligands, able to modify the catalytic properties of MNPs. Martinez-Prieto et al. centered their revision work on NHC-stabilized MNPs prepared by organometallic synthesis, highlighting the great versatility of NHC ligands as MNP stabilizers, as well as their influence on MNP catalysis [6].
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