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Photo-oxidation of phenol over titania pillared
zirconium phosphate and titanium phosphate

The photocatalytic degradation of phenol under solar radiation depends on surface area, basal spacing and
acid sites present in titania pillared ZrP and TiP. Two weight percent titania loaded ZrP and 4 wt% titania
loaded TiP show highest phenol degradation compared to other loaded samples of ZrP and TiP. Complete
phenol degradation (10mg/L) took place at pH 6.0 in 4 h with 0.6g/L catalyst under solar radiation.
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Monomeric ruthenium
2-substituted pyrazines
From synthesis to catalytic activity in 1-hexene
hydroformylation

carbonyls containing

Ru-pyrazine complexes show good activities for the hydroformylation of 1-hexene. The catalysts
activates via cis-decarbonylation of the original hexacoordinated [Ru(CO);Cly(pz)] producing the
necessary vacancy required for coordination of the substrates.
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Use of different microporous and mesoporous
materials as catalyst in the Diels Alder and
Retro-Diels Alder reaction between cyclopenta-
diene and p-benzoquinone. Activity of Al-, Ti- and
Sn-doped silica

Diels—Alder cycloaddition has been studied using
amorphous silica and different ITQ-2 and MCM-
41 pure silica and metal containing materials as
catalysts. The introduction of transition metal
atoms in the framework increases the reaction rate
preserving the selectivity to the endo—endo isomer.
The presence of acidic OH groups provoke the
retro-Diels—Alder reaction increasing the selectiv-
ity to the endo—exo isomer.
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Catalytic activity and stability of anionic and
cationic water soluble cobalt(I) tetraarylpor-
phyrin complexes in the oxidation of 2-mercap-
toethanol by molecular oxygen
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Catalytic selective oxidation of benzyl alcohols to
aldehydes with rhenium complexes

The system ("BuyN)ReO,/PhlO catalyses effectively in organic media and under mild conditions the
selective oxidation of primary benzyl alcohols to the corresponding aldehydes; in contrast, it is inactive
towards a range of secondary benzyl alcohols and aliphatic (primary and secondary) alcohols.
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Study of the supported zirconocene catalysts by
means of UV/vis and DRIFT spectroscopy

Various types of the surface zirconocene species [(C) and (D) in the scheme below and
[Me,Si(Ind),ZrCI]* [MeMAO] ~ (E)] are identified in the supported catalysts Me,Si(Ind),ZrX,/MAO/
Si0O, (X=Cl, Me) by means of UV/vis in diffusion reflection mode (DRS) and DRIFT spectroscopy. It is
shown the species of (D) type are formed only at the interaction of the supported catalysts with TIBA.
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Gold nanoparticles deposited on mesoporous alu-
mina for epoxidation of styrene: Effects of the
surface basicity of the supports

Nanometer Au particles deposited on different supports of mesoporous Al,O; via HDP method used as
highly active/selective and reusable catalysts for epoxidation of styrene. The dispersion and average size
of the gold particles are dependent of the number of surface basic sites on the supports.
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Reactivity of Ru=O0 species in RuO,/CeO, cata-
lysts prepared by a wet reduction method

The calcination of RuO,/CeO, prepared by a wet reduction method produced Ru=0 bonds, which were
enhanced by heating in O,. The ESR study revealed that the Ru=0 bonds discriminated between their
reactivity with propylene and ethylene. The difference comes from the presence or absence of allylic
hydrogens. The catalysts were tested for oxidation of propylene.
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A palladium-catalyzed route for o-alkylation of
ketones by primary alcohols

A palladium-catalyzed route for o-alkylation of ketones by primary alcohols ketones are a-alkylated with
primary alcohols in the presence of a catalytic amount of Pd/C and KOH together with 1-decene as
sacrificial hydrogen acceptor.
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Supported dichlorobis(3-hydroxi-2-methyl-4-
pyrone)Ti(IV) catalysts: Evaluation on ethylene
polymerization

Titanium complex bearing 3-hydroxi-2-methyl-4- o
pyrone as ligand was grafted on different inorganic

carriers, namely SiO,, MAO-modified silica,

MCM-41, Al,0O3, ZrO, and MgO. The resulting

supported catalysts were shown to be active in O, \
ethylene polymerization using methylaluminox- /Ti\
ane (MAO) as cocatalyst, most of them being even I
more active that the homogeneous complex.
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Homo-metathesis of vinylsilanes catalysed by
ruthenium carbene complexes

The effective homo-metathesis of dichloro-substituted vinylsilanes in the presence of the second
generation Grubbs catalyst or the Hoveyda—Grubbs catalyst leads to the selective formation of E-
1,2-bis(silyl)ethenes and ethene.
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Tapio Salmi, Dmitry Yu. Murzin

One-pot liquid phase citral transformation to menthols was conducted over Ni/H-Y and Ni, Ir, Ru, Pd
supported on H-MCM-41. The selectivity to menthols decreased in the following order: Ni>Pd>Ru>Ir.
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H.S.A. Douwes The proposed kinetics of the aluminium bromide catalyzed isomerization of 1-propyl bromide is
consistent with a nucleophilic displacement of the aliphatic bromine contained in complexes of the
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The kinetics of the aluminium bromide catalyzed
isomerization of 1-propyl bromide

by a rate determining 2,1 hydride shift.
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Polymerisations of ¢-caprolactone and B-butyro-
lactone with Zn-, Al- and Mg-based organometal-
lic complexes
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Niobium (V) chloride catalyzed Knoevenagel con-
densation: An efficient protocol for the preparation
of electrophilic alkenes
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Nanoparticle supported bis (cyclopentadienyl)
zirconium dichloride catalysts for styrene
polymerization

Heterogeneous nanoparticle [NA-MgO/NA-TiO,] and MAO supported bis (cyclopentadienyl) zirconium
dichloride (Cp,ZrCl,) catalysts are synthesized and used for the first time for polymerization of styrene
monomer to observe how the morphology and the particle shape of the support molecules change the
activity of the heterogeneous catalysts for polymerization reactions.
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Phosphomolybdic acid supported on silica gel and
promoted with alkali metal ions as catalysts for the
esterification of acetic acid by ethanol

Yield of ethyl acetate is effected by catalyst composition, acid—base properties and addition of alkali
metal ions.
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Aerobic oxidation of phenol to quinone with cop-
per chloride as catalyst in ionic liquid

Under different conditions aerobic oxidation of 2,3,6-trimethylphenol to trimethyl-1,4-benzoquinone
with copper(I) chloride as catalyst in ionic liquid was studied.
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Liquid-phase alkylation of phenol with long-chain
olefins over WO,/ZrO, solid acid catalysts

The liquid-phase alkylation of phenol with 1-dodecene was carried out over WO,/ZrO, solid acid
catalysts. The catalyst with 15% WO3/ZrO, calcined at 800 °C, under the optimized reaction conditions
of 120 °C, phenol/1-dodecene molar ratio 2 and time 2 h, gave >99% dodecene conversion with 90%
selectivity to dodecylphenol. This catalyst also found to be an efficient catalyst for alkylation of phenol
with other long-chain olefins like 1-octene and 1-decene.
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Asymmetric hydrogenations of ketones catalyzed
by Ru-achiral phosphine-enantiopure diamine
complexes

Five new complexes containing achiral phosphines and chiral diamine were synthesized and character-
ized. Their hydrogenation results indicated that a phosphine ligand which was of a large bite angle or an
electron-donated group could improve the catalytic activity in the hydrogenation of carbonyl group. The
electron factors of phosphine ligand had no remarkable effects on the e.e. value of hydrogenation
products.
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Mesoporous material as catalyst for the production
of fine chemical: Synthesis of dimethyl phthalate
assisted by hydrophobic nature MCM-41

Aluminum, iron and zinc containing MCM-41 molecular sieves were prepared by the hydrothermal
method. The catalytic activity of these molecular sieves was tested with esterification reaction used with
phthalic anhydride (PAH) and methanol (MeOH) in the autoclave at 135, 150 and 175 °C. Conversion
increases an with increase in temperature, and with an increase in mole ratio. The activity of these
catalysts followed the order: AI-MCM-41 (112) > Fe-MCM-41 (115) > AI-MCM-41 (70) > AI-MCM-41
(52) > Fe-MCM-41 (61) > Al, Zn-MCM-41 (104) > Al-MCM-41 (30). The reaction yielded both
monomethyl phthalate (MMP) and dimethyl phthalate (DMP). The nature of the catalyst sites has been
proposed using with water as an impurity. The selectivity of the dimethyl phthalate increases with
increase in temperature and increase in mole ratio. The weight of the catalyst was optimized at 0.07g. The
hydrophilic and hydrophobic nature of the catalyst has been explained by the influence of water and the
external surface acidity also facilitates the reaction and this has been confirmed by the supporting
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Interaction between Pd and Ag on the surface of
silica

ToF-SIMS images of the surface of 5% Pd-5%
Ag/SiO, catalyst show that Ag atoms are not
distributed homogenously but tend to form regions
of enhanced Ag concentration. This technique
made it possible to observe the changes of catalyst
surface which are invisible for XRD.
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Deactivation and regeneration of the B,O3/TiO,-
ZrO, catalyst in the vapor phase Beckmann rear-
rangement of cyclohexanone oxime

The coke deposition which covers the acid sites is
largely responsible for deactivation of the B,O3/
TiO,-ZrO, catalyst. After calcining in air flow at
600°C for 8h, the coke deposited on catalyst
surface was completely burnt off and the shielded
acid sites were again exposed to interact with the
reactant molecules and the catalytic activity was
fully recovered.
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Regioselective ortho-C-cyclohexylation of phe-
nols with cyclohexanol in the presence of transi-
tion metal modified zeolite-Hf3
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Vinyl-polymerization of norbornene with novel
anilido—imino nickel complexes/methylaluminox-
ane: Abnormal influence of polymerization tem-
perature on molecular weight of polynorbornenes

Polynorbornenes obtained by anilido—imino nickel complexes 1-4/MAO catalytic systems show broad
and bimodal molecular weight distribution (MWD) below 50 °C, and average molecular weight of
polynorbornenes increases and MWD is narrowed with the increase in the temperature. This abnormal
result could be attributed to the equilibrium shift between two active species in toluene.
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Esterification reaction using solid heterogeneous
acid catalysts under solvent-less condition

The preparation of di-2-ethylhexylphthalate (DOP) via esterification reaction of phthalic anhydride by 2-
ethylhexanol in the presence of solid acidic catalysts such as natural and synthetic zeolites,
H4Si(W3010)4, and sulfated ZrO, has been investigated. Important plasticizers and ester base oils have
prepared from anhydrides/acids and alcohols in the presence of sulfated zirconia under solvent-free
condition.
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Preparation of MoVTe(Sb)Nb mixed oxide cata-
lysts using a slurry method for selective oxidative
dehydrogenation of ethane

Bulk MoVTeNb mixed oxide catalysts, prepared
using a traditional slurry method, present highly
active and selective for oxidative dehydrogenation
of ethane. The orthorhombic M1 phase identified
in the catalysts has been shown to be the most
active in ethane activation and the most selective
for ethene formation.
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Characterization of Pt-Ru/C catalysts by X-ray
absorption spectroscopy and temperature-pro-
grammed surface reaction

Two commercial Pt-Ru/C catalysts possess bime-
tallic nanoparticles of similar structure with a Pt-
rich core and a Ru-rich shell. However, the per-
centages of the surface Pt atoms on these two
catalysts are slightly different as revealed by X-ray
absorption spectroscopy and temperature-pro-
grammed surface reaction. Radial distribution
functions clearly demonstrate the local atomic
structures around Pt and Ru atoms on both sam-
ples.
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Catalytic oxygenative degradation of 4-chloroca-
techol by a nonheme iron(III) complex—Mechan-
ism and prevention of catechol ester formation

The oxygenative degradation of 4-chlorocatechol catalyzed by iron(III)-tris(pyridin-2-yl)amine complex
in MeCN gives chlorocatechol esters of the oxygenated products. The efficient catalytic oxygenative
degradation of the chlorocatechol is achieved by changing the solvent from MeCN to MeOH, which
affords methyl esters of the oxygenated products via efficient methanolysis of muconic anhydride.
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Impact of the urea—matrix combustion method on
the HDS performance of Ni-MoS,/y-Al,O3 cata-
lysts

Urea, Ni and Mo precursor salts
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Metathesis polymerization of norbornene and
terminal acetylenes catalyzed by bis(acetonitrile)
complexes of molybdenum and tungsten

The ring-opening metathesis polymerization
(ROMP) of norbornene catalyzed by bis(acetoni-
trile) complexes of molybdenum and tungsten,
[M(1*-C3H5)CI(CO),(NCMe),], has been investi-
gated. The poly(norbornene) obtained from this
system shows a significantly high cis content.
These complexes also catalyze the polymerization
of terminal acetylenes. A highly active catalytic
system for the ROMP of norbornene was achieved
by the activation of the tungsten complex with one
equivalent of phenylacetylene, and the high cis
selectivity of the resulting poly(norbornene) was
maintained.
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Benefits of donor solvents as additive on ROMP of
norbornene catalyzed by amine Ru complexes

The complexes with either piperidine (x=1) or imidazole (x=2) were tested for ring opening metathesis
polymerization of norbornene in the presence of small amounts of common solvents such as additives,
with the aim of understanding the influence of these molecules on the catalytic reactivity and on the
properties of the resulting polymer.
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MCM-41 and SBA-15 supported Cp,ZrCl, cata-
lysts for the preparation of nano-polyethylene

Under atmospheric pressure, nano-polyethylene
fibres were prepared via in situ ethylene extrusion
polymerization, with MCM-41 and SBA-15 sup-
ported zirconocene dichloride (Cp,ZrCl,) cataly-
tic systems, respectively. Experimental results
indicate the geometrical structures and surface
properties of MCM-41 and SBA-15 have strongly
effects on the morphology of the resultant poly-
ethylene, catalytic activity and polymerization

SEM micrographs of polyethylene fibers prepared by SBA-15-supported catalytic system

([AI/1Z7]=2000, T=50'C, t=10min)
fibres via in situ ethylene extrusion polymerization — rate. Moreover, the resultant polyethylene had
higher melting points compared to the homoge-
neous counterpart.
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Platinum-catalyzed intermolecular hydroamina-
tion of terminal alkynes

PtBr, (0.3 %) H' (0.9 %)
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