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Small gold nanoparticles can dissociate molecular O, and become reversibly oxidized. Different adsorbed oxygen species and low coordinated neutral and cationic gold sites are
generated on the oxidized nanoparticles. The implication of these new sites in the mechanism of several reactions in which oxygen plays a crucial role is discussed.
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The present work highlights recent advances in elucidating the methane oxidation mechanism of the inorganic Cu-ZSM-5 biomimic and in identifying the reactive intermediates

that are involved. Such understanding is important in view of upgrading abundantly available methane, but also to comprehend the working mechanism of genuine
Cu-containing oxidation enzymes.
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Selectivity patterns in the hydrogenation of conjugated ene-yne (valylene) and diene (isoprene) compounds are determined over Pd, Cu, and Ni-based catalysts.
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[PDADMAC = water-soluble poly(diallyldimethylammonium chloride)], act as effi- 3o F T
cient and chemoselective hydrogenation catalysts for the reduction of nitro- Ru/Al03

benzaldehydes and cyano-benzaldehyde, whereas no such selectivity is observed
either with PDADMAC-RuCl, (3) or with commercial (5%)Ru-Al,03.
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Accessible 2 nm crystalline Pt(0) nanoparticles are localized by design in the walls of a highly ordered mesoporous petres -
oxide, by the use of novel hydrophilic preformed nanoparticles stabilized by chloroalkylsilane ligands. The
embedded nanoparticles show no leaching nor sintering and are highly active in catalytic styrene and propene
hydrogenations.
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A periodic DFT study of the oxidation of benzene to phenol with N,O by Fe/ZSM-5 zeolite has been carried out. The reaction is only catalytic over isolated Fe(Il) cations.
Mononuclear Fe(Ill) and binuclear Fe(Il) and Fe(Ill) complexes also activate N,O and benzene but lead to grafted phenolates that deactivate these iron sites.
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Well-controlled post-synthetic modification of an alumina-supported MOF, the SIM-1, allows the generation of genuine porous superhydrophobic material, the SIM-2. The later
shows outstanding catalytic activity for the Knoevenagel reaction, TOF increasing with PSM yield.
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Combined experiments and first-principles calculations unravel the nature and behavior of Brensted acid sites on amorphous silica-alumina: the key roles of pseudo-bridging
silanols and water molecules adsorbed on Al atoms are revealed.
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The difference in selectivity of ethylene epoxidation of Ag, Cu, and Au relates to the different reactivity of their oxidized surfaces. Au,0 is predicted to have the highest selectivity
for ethylene oxide (EO) formation; however, catalytically it cannot be applied because O, will not regenerate the oxide. Cu,O0 is found to activate ring opening EO with subsequent
acetaldehyde formation. The latter barrier is higher than the desorption energy of EO on Ag,0.

The role of chlorine and additives on the density and strength of Lewis and Brensted acidic sites of y-Al,03 support used  pp 236-246

in oxychlorination catalysis: A FTIR study
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IR spectroscopy of adsorbed CO highlights that additives like MgCl,, KCl, etc., used in industrial CuCl,/Al,O3 catalysts for C;H4 oxychlorination, significantly modifies both the
Lewis and the Brensted acidity of the support, that in turns influences the electronic configuration of the active CuCl, phase.
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Time-resolved stopped-flow XAS in combination with a novel freeze-quench approach have established the stepwise alkylation of [MoX3(L)] complexes, analogous to the
industrial [CrX5(L)] complexes for selective alkene oligomerisation reactions.




