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A general one-pot methodology for the preparation of mono and bimetallic
nanoparticles supported on carbon nanotubes: Application in the semi-
hydrogenation of alkynes and acetylene
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he decomposition of organometallic metal

complexes in the presence of stoichiometric
mounts of ligands have demonstrated to be an
effective method for the preparation of well-
defined metal nanoparticles under mild conditions.1
Recently, a new procedure for synthesizing small
and well-defined NHC-stabilized NiNPs has been
developed.2 This methodology permitted the
preparation of not only colloidal nanoparticles but
also the direct immobilization on carbon nanotubes
by a simple “one-pot” procedure. The supported
Ni NPs/CNTs revealed to be efficient catalysts in
the selective hydrogenation of internal alkynes
into the corresponding (Z)-alkenes. In the present
contribution, the “one-pot” methodology was
extended for the preparation of monometallic (Cu
and Pd) and bimetallic nanocatalysts (NiCu and
PdCu) stabilized by a N-heterocyclic carbene ligand.
Both colloidal and supported nanoparticles (NPs)
on carbon nanotubes (CNTs) exhibited well-defined
control on their size, morphology and composition
and were evaluated in the selective hydrogenation
of alkynes and alkynols. PdCu/CNTs revealed to be an
efficient catalytic system providing highly selectivity
in the hydrogenations of terminal and internal
alkynes. Moreover, this catalyst was tested in the semi-
hydrogenation of acetylene in industrially relevant
acetylene/ethylene-rich model gas feeds displaying

excellent stability even after 40 h of reaction.3
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