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Toward a realistic model for the kinetics of the

NO+CO reaction on rhodium surfaces

A model for the kinetics of NO reduction by CO on

Rh(111) surfaces is proposed that takes into

account the formation of N-islands in the adsorbed

phase, an increase of the NO dissociation prob-

ability with the number of neighboring vacant

sites, and the blocking of NO dissociation due

to the presence of neighboring coadsorbed NO and

CO species. The effect and importance of each

elementary process in the reaction kinetics is

discussed.
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The title compound has been prepared and its
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Magnetic susceptibility data support the magnetic
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A topological defect, composed of six heptagons, induces the bifurcation of a main carbon nanotube into
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Development and sorption characterization of

some model mesoporous and microporous silica

adsorbents

Mesoporous and microporous silica substrates

were prepared via sol–gel and micelle templating

and characterized through N2 sorption. Materials

consisting of: cage-like cavities interconnected by

narrow throats (SBA-16), individual cylindrical

pores of about the same size (SBA-15), sinuous
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ments (microporous SiO2) were studied by

remarking their outstanding morphological and

sorption qualities.
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Ordered self-assembled monolayers (SAMs) of

single-stranded peptide nucleic acid (ssPNA)

molecules can be formed on gold surfaces, with

efficient capability for recognizing complemen-

tary ssDNA. By X-ray photoemission spectro-

scopy and atomic force microscopy, we proved

that in spite of their remarkable length (6–7nm),

ssPNA molecules can assemble standing-up on the

surface similar to the SAMs of short alkanethiols.
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E. Escalante, P. Hoffmann, I. Taebi,

L. Jalowiecki

Journal of Molecular Catalysis A: Chemical 228

(2005) 151

X-ray photoelectron spectroscopy studies of later-

ite standard reference material

The characterization of two lateritic natural sam-

ples (certified geololically) by XPS shows the

presence of some kind of iron aluminate on their

surface.

Pedro A.P. Nascente

Journal of Molecular Catalysis A: Chemical 228

(2005) 145

Materials characterization by X-ray photoelectron
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X-ray photoelectron spectroscopy (XPS) is one of

the most used surface analysis techniques for the

characterization of materials, including those used
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X-ray multiple diffraction on the shallow junction

of B in Si(001)

The hybrid extra Bragg surface diffraction (BSD)

peak representing the contribution from the inter-

stitial rich region in the matrix Renninger scan

(RS), was used as a fine interface probe to inves-

tigate this region as a function of the implantation

energy and the thermal annealing condition. The

possibility of applying this structural characteriza-

tion technique to other systems (such as single

crystal model catalysts) is intriguing.

Dwight R. Acosta, Arturo I. Martı́nez,
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Titanium dioxide thin films: the effect of the

preparation method in their photocatalytic proper-

ties

The behavior of photodegradation of methylene

blue on TiO2 thin films when illuminated with UV

radiation can be observed in the graphic. For films

deposited by magnetron sputtering the variation is

followed for pressure increasing in the sputtering

chamber. For films deposited by spray pyrolysis

the influence of substrate temperature on the

photocatalytic activity of TiO2 thin films can be

followed from the graphic. The best results are

obtained in films deposited at 16mTorr and with

Ts=4008C, respectively.
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Catalytic effect of KOH on textural changes of

carbon macro-networks by physical activation

The synthesis and definition of the topological

organization of polygonal macro-networks of car-

bon have been performed by a two-step controlled

pyrolysis of saccharose. From the study of textural

changes of three-dimensional samples, a detailed

mechanism that involves the role of KOH as a

catalyst for the activation of the macro-networks

has been proposed.
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Theoretical study of nickel porphyrinate deriva-

tives related to catalyst dopant in the oil industry

Ni-porphyrinate is totally planar hence exhibiting

a marked difference with respect to the analogous

vanadyl compound which has been shown to have

a dome shape. The Ni-porphyrinates studied in the

present work exhibit a slight non-planar shape.

The origin of this strain has been attributed to the

reduced space of the porphyrin molecule cavity

and also to the presence of peripheral substituents.

It appears that the largest deviation from planarity

occurs in the case of phenyl substituents whereas

in both aliphatic cases a similar strain is predicted.

This feature could be attributed to a large increase

in the electronic density near the metal center

caused by the presence of the aromatic rings.
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Density functional study of the interaction of Cu+

ion-exchanged zeolites with H2O and SO2 mole-

cules

DFT calculations were carried out to study the interaction of H2O, SO2, O2, NO2 and NO with a model of

Cu-zeolite. The results indicate a chemical equilibrium between the NOx and the adsorbed H2O. The SO2

binds stronger to Cu than O2 and similar to H2O. The Bader’s analysis show the activation of the O2 and

SO2 molecules by Cu.
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Application of computational methods to catalytic

systems

In this work we analyze the complexity of: catalytic processes considering different areas of chemistry,

physics, and engineering; quantum catalytic modeling; surface processes; and energy flux at the reaction

center. A survey of the most recent and relevant computational modeling work using ab initio methods is

made as well as some applications to the parametric method CATIVIC.
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Characterization of bifunctional PtSn/H[Al]ZSM5

catalysts: a comparison between two impregnation

strategies

The type of impregnation strategy used to prepare PtSn/H[Al]ZSM5 catalysts lead to pronounced changes

in the catalytic behavior because of the presence of an electronic effect between Pt and Sn for the co-

impregnated samples and a geometric effect for the sequentially impregnated samples. All samples were

characterized by using the toluene hydrogenation reaction, X-ray photoelectron spectroscopy (XPS) and

transmission electron microscopy.
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Cu- and Fe-ZSM-5 as catalysts for phenol hydro-

xylation

Cu- and Fe-ZSM-5 catalysts were hydrothermally synthesized and characterized by XRD, BET, FTIR

and UV–vis. Two different mineralizing agents were used to prepare Cu-ZSM-5 catalysts: methylamine

(Cu-Z-o) and sodium hydroxide (Cu-Z-B). Fe-ZSM-5 catalysts were synthesized either without miner-

alizing agent (Fe-Z-s) or with ammonium fluoride (Fe-Z-f). The type of mineralizing agent used strongly

influences the catalytic activity of the resulting materials on the aqueous hydroxylation of phenol with

hydrogen peroxide.
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An overview of kinetic and spectroscopic inves-

tigations on three-way catalysts: mechanistic

aspects of the CO+NO and CO+N2O reactions

Spectroscopic and kinetic investigations of the

following reactions lead to a better understanding

of the functioning mode of three-way catalysts at

molecular scale, in order to improve their selec-

tivity beahaviour towards the production of nitro-

gen.
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One-step generation of highly selective hydroge-

nation catalysts involving sub-nanometric Cu2O

supported on mesoporous alumina: strategies to

control their size and dispersion

Generation of alumina-supported dual sized small CuO particles (<1nm) and larger CuO islands (35nm)

in air-calcined binary CuO–Al2O3 mesoporous materials prepared through direct synthesis, precursors of

highly selective hydrogenation catalysts.
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Supported bimetallic Pd–Co catalysts: character-

ization and catalytic activity

A general overview about the effect of Pd addition

to cobalt-supported catalysts on several reactions

is presented. For the reduction of NOx by methane

special emphasis is given to the promotion under

wet conditions brought about by positioning Co2+

and Pd2+ at exchange positions of mordenite.

Similar to acid zeolites sulfated zirconia also

stabilizes Co2+ and Pd2+ ions.
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Improved sulfur resistance of Pt-Sn/g-Al2O3 cat-

alysts for C3H8-NO-O2 reaction under lean con-

ditions due to Pt-Sn surface interactions

The selective catalytic reduction (SCR) of NO

with C3H8 was studied over unsulfated and pre-

sulfated 1% Pt/g-Al2O3, and 1% Pt-2% Sn/g-

Al2O3 catalysts. Carbon residues deposited were

evaluated on all samples, after 12h of C3H8-NO-

O2-SO2 reaction. Pre-sulfated 1% Pt-2% Sn/g-

Al2O3 catalyst showed a high resistance on deac-

tivation by sulfur and on carbon residues deposi-

tion. Results are explained on basis of X-ray

photoelectron spectra (XPS) showing that tin addi-

tion to 1% Pt/g-Al2O3 resulted in (i) lowering the

sulfates generated over the surface of the catalyst;

(ii) preventing Pt particles from sintering during

sulfation process; and (iii) decrease in the number

of sites available on the alumina for carbon resi-

dues species to be adsorbed.
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Photocatalytic degradation of phenol using TiO2

nanocrystals supported on activated carbon

Titanium oxide supported on activated carbon

pellet could complete phenol degradation in a

continuous irradiation during different days. It is

also observed that in between the irradiation times,

the adsorption of phenol continue but in a low

quantity.
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Complementary methods for cluster size distribu-

tion measurements: supported platinum nanoclus-

ters in methane reforming catalysts

Pt cluster size strongly influences the reactivity of

surfaces for C–H bond activation during CH4

steam reforming. C–H bond activation turnover

rates for H2O reforming of CH4 increased with

decreasing Pt cluster size, suggesting that coordi-

natively unsaturated surface Pt atoms are more

reactive than Pt atoms in low-index surfaces pre-

valent in larger clusters. Near-edge fine structure

in X-ray absorption spectra clearly shows electro-

nic changes in Pt clusters relative to bulk Pt

crystallites, though differences in the 5d electronic

density among samples with different cluster size

could not be related directly to Pt surface atom

coordination. These results suggest that catalytic

consequences of cluster size arise from surface

structure changes leading to coordinative unsa-

turation of surface atoms. X-ray absorption and

small angle X-ray scattering techniques were used

to measure the size of Pt metal nanoclusters and

the results are compared with H2 chemisorption

and transmission electron microscopy data.
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Effect of tin and potassium addition on the nature

of platinum supported on silica

This study aimed to examine the effects of tin and potassium addition on the catalytic properties of Pt/

SiO2. Temperature programmed reduction (TPR), UV–vis spectroscopy by diffuse reflectance (DRS) and

CO chemisorption were used to characterize these catalysts. The activity of the catalyst was determined

by the isobutane dehydrogenation
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Gallia as support of Pt in benzene hydrogenation

reaction

The aim of this work was to study the effect of gallia on the catalytic behavior for hydrogenation reactions

of platinum supported on alumina. Gallia/alumina supported Pt catalysts were prepared. The catalysts

were characterized by X-ray diffraction, nitrogen adsorption, temperature-programmed reduction (TPR),

carbon monoxide chemisorption and thermogravimetric analysis. The benzene hydrogenation reaction

was used to test the catalytic activity.
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M.J. Pérez-Zurita, M.L. Cubeiro,

A. Grivobal-Constant, G. Leclercq

Journal of Molecular Catalysis A: Chemical 228

(2005) 325

Perovskites as catalysts precursors: synthesis and

characterization

Perovskites type oxides La1�xCaxRu1�xNixO3 catalysts were developed to transform CH4 and CO2, two

cheap contaminating chemicals, to more valuable feedstock such as syngas. Characterization was

performed to obtain a better appreciation of the principles underlying the modification of metal catalysts

by promoters by total or partial substitution of A- and B-site cations. The influence of Ru partial

substitution by Ni in the LaRuO3 structure and of La by Ca on LaRu0.8Ni0.2O3 was also investigated in the

dry and combine reforming of methane. After reduction Ru(Ni) crystallites size in the order of 10–15nm

were produced. Correlation between the effect of partial or total substitution of La by Ca as A-site cation

of the precursor perovskite on the catalytic activity and stability of in situ formed Ru(Ni) particles was

established.
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Catalytic behavior of sulfated TiO2 in light olefins

oligomerization

Isobutene oligomerization over sulfated TiO2, prepared by three methods was investigated: (i) ‘‘in situ’’

sulfation using sulfuric acid, (ii) gelling with nitric acid and sulfation (a) and (iii) gelling with ammonium

hydroxide and sulfation (b). The samples showed L/B ratios of 3.65, 1.82 and 1.25, respectively. It is

proposed that, for the butenes oligomerization on sulfated TiO2, at higher L/B ratio catalyst stability is

improved.
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Héctor del Castillo, Bernardo Fontal

Journal of Molecular Catalysis A: Chemical 228

(2005) 339

Heavier alcohols synthesis on cobalt phyllosilicate

catalysts

Differential scanning calorimetry studies on cobalt

catalysts synthesized with the ammonia method

and its precursors, indicated the formation of

cobalt aqua-complex that interact with the silica

aerosil 200 forming Co–phyllosilicate.
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High selectivity to isopropyl ether over sulfated

titania in the isopropanol decomposition

It was found that in sulfate TiO2 prepared from

titanium alkoxide and gelled with sulfuric acid, the

super acid sites centers must be Lewis acid sites

associated to the metal cation. Acid strength is

strongly enhanced by an electron induction effect

of S¼O as shown in the scheme.
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