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studied by cyclic voltammetry. The redox potential
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trend was observed when cytochrome-C was

immobilized on MCM-41. The change in the posi-

tion of HOMO and LUMO level of Mn-Qn com-

plexes upon encapsulation in various zeolites were

calculated by using density functional theory. The

catalytic activity towards oxidation of cyclohex-
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lated in NaY and KL zeolites is only showing
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A tetrameric cobalt(III) complex [Co4(m3-O)4(m-C6H5CO2)4(4-CNpy)4] (I) containing a [CoIII
4(m3-O)4]
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Synergism between microwave and enzyme cata-

lysis in intensification of reactions and selectiv-

ities: transesterification of methyl acetoacetate

with alcohols

The rates of transesterification of methyl acetoacetate with a variety of alcohols such as n-propanol, n-

butanol, n-pentanol, n-hexanol, n-octanol and n-decanol by using Novozym 435 were enhanced by a

factor of 2.2–4.6 in the presence of microwave irradiation.
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sulfated zirconia by sol–gel method

Synthesis of nano-crystalline sulfated zirconia with crystallite size of 20 nm using the one-step as well as

two-step sol–gel technique. In the one-step method, sample prepared by adding sulphuric acid in

zirconium alkoxide precursor before the addition of water showed improved structural and textural

properties.

Hillary A. Prescott, Martin Wloka,

Erhard Kemnitz

Journal of Molecular Catalysis A: Chemical 223

(2004) 67
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properties

Sulfated zirconia (SZ), SO4/ZrO2, was supported by SiO2, g-Al2O3, and K-10. Aspects of preparation,

such as ZrO2 precursor, sulfur contents, sulfating agent, and calcination conditions, were varied. The pure

supports and catalysts were characterized with XRD, BET, FTIR photoacoustic spectroscopy (pyridine

adsorption), NH3-TPD, and tested for the benzoylation of anisole with benzoyl chloride. The support

strongly affects the catalytic activity.
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Carbamate synthesis via transfunctionalization of

substituted ureas and carbonates

Synthesis of carbamates from substituted ureas and organic carbonates has been demonstrated using n-

dibutyl tin oxide (DBTO) as a catalyst. In a typical case 91% yield of N-methyl methyl carbamate have

been obtained.
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Liquid phase catalytic transfer hydrogenation of

aromatic nitro compounds on La1�xSrxFeO3 per-
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Selectivity engineering in multiphase transfer cat-

alysis in the preparation of aromatic ethers

A 100% selectivity of the ether is obtained by using L–L–L PTC process as against the 70% using L–L

PTC and the reaction occurs in the middle catalyst rich phase in the triphasic system.

O- CH2Cl OCH2

Q+X-

Na+

+

Aq. phase Organic phase

Cl-

PTC rich middle
reaction phase

Benzyl-2-naphthyl ether

70 % selectivity in L-L PTC
100% selectivity in L-L-L PTC

L-L-L PTC
Only O-alkylation
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Synthesis of phenylacetates using aluminium-

exchanged montmorillonite clay catalyst

Liquid phase esterification of phenylacetic acid with phenol and substituted phenols has been investigated

over montmorillonite clay exchanged with H+-, Al3+- and aluminium polyhydroxy oligomer cations.

Among the catalysts studied, Al3+—montmorillonite dried at 100 8C showed 67% conversion, while the

same catalyst dried at 200 8C showed reduced conversion of 36%. Al3+—montmorillonite dried at 400 8C
and montmorillonite exchanged with aluminium polyhydroxy oligomer cations dried at 100 8C and

calcined at 500 8C failed to bring about the reaction. Effects of mole ratio of reactants, reaction period and

catalyst amount on yield of the ester and catalyst regeneration are also investigated.
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of anisole

WO3/ZrO2 catalysts (5–25wt.% WO3) were pre-

pared by coprecipitation and characterized with

XRD, BET, FTIR (pyridine adsorption), and NH3-

TPD. Their activities were tested in the acetylation

of anisole with acetic anhydride. The relationship

between the catalytic activities found and the

Brønsted/Lewis acid site ratio dependent on the

WO3 loadings was examined and is discussed.
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in the synthesis of carbon nanotubes

Multiwall carbon nanotubes are produced by CCVD of acetylene/ethlyne at 700 8C in the presence of

different Mg and Ca salts supported Fe, Co and Fe/Co catalyst systems. MgO/Fe–Co gave the best yield

(238%). The nanotubes could be purified using HCl.
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ison

The esterification of triethylene glycol (TEG) with methacrylic acid (MAA) was carried out over various

solid acid catalysts and the results are compared with that of conventional acid catalysts. Among the
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taking place through radical initiated mechanism.
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Alkylation and acylation of phenol with methyl
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The vapour phase reaction of phenol with methyl acetate was investigated over MgZSM-5, MgYand Mgb
zeolites. The activity of the catalysts at 400 8C followed the order Mgb > MgZSM-5 � MgY which was

also the order of Lewis acidity. 4-Methyl coumarin was observed over Mgb at a feed ratio of 1:5.
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Enhanced photocatalytic activity for the destruc-

tion of monocrotophos pesticide by TiO2/Hb

Supporting TiO2 on Hb zeolite improves its photo-

catalytic activity for the destruction of aqueous

monocrotophos (MCP) pesticide, a known endo-

crine disruptor. This improved activity is due to the

greater adsorption of MCP by the zeolite support

and its capability to delocalise the conduction

band electrons of excited TiO2.
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t-Butylation of phenol over mesoporous alumino-

phosphate and heteropolyacid supported alumino-

phosphate molecular sieves

Mesoporous aluminophosphate supported phosphotungstic acid (10, 20 and 40 wt.% PW/AlPOs)

catalysts were synthesized and characterized for vapour phase alkylation of phenol with t-butanol.

The products were o-tert-butyl phenol (o-t-BP), p-tert-butyl phenol (p-t-BP) and tert-butyl phenyl ether

(t-BPE). These catalysts were found to be more active than parent AlPO due to increase in Bronsted acid

sites. The order of the activity of the catalysts was found to be 20 wt.% PW/AlPO > 40 wt.% PW/AlPO >

10 wt.% PW/AlPO.
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The influence of support on ammoxidation of

3-picoline over vanadia catalyst

The influence of high content of MoO3 (32 mol%) in V2O5-MoO3-P2O5 catalyst system supported on

alumina, silica, HZSM-5 and modified clay was investigated for ammoxidation of 3-picoline. Major

intermediate phases identified are Mo4V6O25, Mo6V9O40, MoV2O8. FT-IR spectra and X-ray diffracto-

grams showed interaction among the active oxides and the support. The physico-chemical properties of

the catalysts were correlated with their activity and selectivity for ammoxidation of 3-picoline.
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Thermally stable ruthenium-based catalyst for
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La3.5Ru4.0O13 type ruthenium(IV) based perovskite has been synthesized in supported and unsupported

forms. They show high thermal stability and good catalytic activity for methane combustion reaction.
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Environmentally benign route for isomerization of

safrole—hydrotalcite as solid base catalyst

Isomerization of safrole to isosafrole, an important

double bond migration reaction, is carried out over

MgM(III) hydrotalcites, where M(III) = Al, Fe and

Cr. Among the catalysts studied, MgAl hydrotal-

cite with Mg/Al atomic ratio 6.0 showed max-

imum conversion of around 98% with a cis/trans

isosafrole ratio of 1/9 at 200 8C using DMSO as

solvent. Bronsted basic hydroxyl groups attached

to Mg2+ are proposed as the active centers

involved in the isomerization reaction.
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Synthesis of lower olefins from methanol and

subsequent conversion of ethylene to higher ole-

fins via oligomerisation

Tungstophosphoric acid and Cesium salt exhibit activity for conversion of methanol to lower olefins like

ethylene and propylene. In liquid phase TiCl4 and Ti(OBu)4 based systems are good oligomerization

catalysts of ethylene to give C4–C14 alpha olefins. On the otherhand in vapour phase HZSM-5, Ni-SAPO-

5 produce C4–C6 saturates and olefins from ethylene.
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Mesoporous VMCM-41: highly efficient and

remarkable catalyst for selective oxidation of

cyclohexane to cyclohexanol

Mesoporous VMCM-41 is a very efficient and highly selective for the oxidation of cyclohexane to

cyclohedanol under mild conditions, and that it also shows excellent recycling ability thus behaves truly

as heterogeneous catalyst.
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The selective adsorption/reaction of methanol over

nanosize uranium oxide crystallites dispersed in

MCM-48: FT-IR and TPD studies

In situ FTIR and TPD-MS studies reveal that the

transient species formed during adsorption of

methanol were different on U3O8 crystallites dis-

persed over mesoporous MCM-48, as compared to

those over bulk U3O8 or host matrix alone. While

the formate complexes were the main intermedi-

ates over bulk U3O8, methoxide, oxymethylene

and polymerized oxymethylene species were

formed over dispersed samples that helped in

the selective oxidation of methanol to form for-

maldehyde and formic acid in addition to the

oxides of carbon.
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Oxidative conversion of ethane to ethylene over

supported SrO-promoted Er2O3 catalyst

Oxidative conversion of ethane to ethylene over a

SrO-promoted Er2O3 supported on low surface

area macroporous silica-alumina commercial cat-

alyst carrier in presence of steam and limited O2 at

different temperature, C2H6/O2 feed ratio and

space velocity has been thoroughly investegated.
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Synthesis of calixpyrroles and porphyrins over

molecular sieve catalysts

The selective liquid phase synthesis of calix (4)

pyrroles and porphyrins was accomplished using

different zeolite catalysts, under microwave con-

ditions. Mesoporous Al-MCM-41 offered quanti-

tative conversions when compared to other

catalysts as monitored by HPTLC.
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Cracking and aromatization properties of some

metal modified ZSM-5 catalysts for light alkane

conversions

Cracking and aromatisation of various hydrocarbon components present in industrial feedstocks such as

Natural Gas Condensate (NGC), light naphtha and raffinate on H-ZSM-5, Zn and Ga incorporated ZSM-5

were studied. A Zn-Al-Si catalyst prepared by framework incorporation of Zn exhibited low acidity and

cracking activity that produced 50–65wt.% aromatics along with 21–33wt.% of LPG as a by-product which

has significant impact on Indian industry, where high octane gasoline and LPG are in great demand.
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Role of substitution in catalytic activity of La–Th–

V–O mixed oxides for the reaction of methanol

La doping to the extent of 20% resulted in the

improved catalytic activity of ThV2O7 for the

dehydrative conversion of methanol to form

dimethyl ether, methane and carbon dioxide. In

addition, the substituted samples exhibited better

stoichiometric stability during the repeated cycles

of reduction/oxidation. The role of secondary

phases generated due to substitution is discussed.
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Role of acidic and basic sites of Al2O3 in predict-

ing the reaction pathway of isophorone transfor-

mation

In the armatization of isophorone, acidic and basic sites play a crucial role. Masking of either acidic or

basic sites of aluminum oxide, by co-feeding of NH3 or CO2, respectively, along with isophorone,

indicate the involvement of weak/moderate basic sites to abstract a proton to form an enolate ion followed

by involvement of weak/moderate acid sites for dienone–phenol rearrangement to yield aromatization

products and involvement of strong acidic sites for yielding decomposition products.
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A highly active low Pd content catalyst synthe-

sized by deposition–precipitation method for

hydrodechlorination of chlorobenzene

Hydrodechlorination of chlorobenzene was studied over 1wt.% Pd supported on ZrO2 synthesized by

deposition-precipitation and conventional impregnation methods using chloride and nitrate salts of Pd.

The catalysts were characterized by CO chemisorption, BET surface area, XPS and temperature-

programmed reduction. The catalyst prepared by the DP method using chloride precursor has shown the

highest activity and stability compared to the other catalysts. This is a significant observation in terms of

considerable reduction in palladium content. The variation in chlorobenzene conversion of different

catalysts is explained based on the nature of Pd species formed on the surface.
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Stabilization of nanosized titania-anatase for high

temperature catalytic applications

M2O3-TiO2 and V2O5/M2O3-TiO2 (M = Ga, In and La) nanosized mixed oxide catalysts were investigated

by various techniques to understand surface structure, dispersion and temperature stability. These

catalysts were also evaluated for one step synthesis of 2,6-dimethylphenol from cyclohexanone and

methanol in the vapour phase.
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Regio selective butylation of toluene on mordenite

catalysts: influence of acidity

During alkylation of toluene with tert-butyl alcohol in the presence of mordenite catalyst the primary

product expected to be formed is p-tert-butyltoluene as a result of o/p directing effect of alkyl group and

also o-tert-butyltoluene is not formed inside zeolite pores due to its bulky nature. The m-tert-butyltoluene

is formed through acid catalysed isomerisation of p-tert-butyltoluene, mostly on the external surface. By

appropriate choice of SiO2/Al2O3 ratio and operating conditions the selectivity to p-tert-butyltoluene can

be maximized.
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Highly efficient Ag/C catalyst prepared by electro-

chemical deposition method in controlling micro-

organisms in water

The silver nano-particles prepared by electro-chemical method deposited on activated carbon (AgC-EC)

are found to be highly efficient in controlling microorganisms in water. The advantages of this catalyst

over the silver catalysts obtained by conventional impregnation technique are demonstrated in this report.

This method yields silver nano-particles directly in metallic form unlike the conventional technique. Thus

for the catalyst AgC-EC, no pretreatment is needed for controlling the microorganisms in water. Hence, it

is more cost effective as the pretreatment processes viz., calcinations and/or reduction can be avoided

with the electro-chemical deposition method. Whereas the silver catalysts prepared by conventional

impregnation technique require reduction prior to use in controlling microorganisms in water because

silver is in oxidic form.
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Cerium fluoride supported V2O5 catalysts: phy-

sico-chemical characterization and 3-picoline

ammoxidation activity

V2O5/CeF3 catalysts were prepared by wet impregnation method during which, the Cerium Vanadate

(CeVO4) formation was observed and confirmed by pore size distribution, powder X-ray diffraction and

FT-IR techniques. The CeVO4 species is responsible for their high activity and selectivity for the

ammoxidation of 3-picoline to nicotinonitrile
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Role of hydrotalcite precursors as supports for Pd

catalysts in hydrodechlorination of CCl2F2

The selective synthesis of CH2F2 by the hydrodechlorination of CCl2F2 is studied over calcined Mg-Al

and Mg-Cr hydrotalcites (CMA-HT & CMC-HT) supported Pd catalysts and their activities are compared

with the corresponding oxides viz., MgO, g-Al2O3 and Cr2O3 supported Pd catalysts. Pd catalyst on the

support from Mg-Al HT precursor is found to be superior and advantageous in terms of higher selectivity

towards CH2F2 formation and stability of the catalyst. Enhanced acidity of the used catalyst of Pd/CMA-

HT compared to the fresh one manifested the higher selectivity towards CH2F2. The higher stability of Pd/

CMA-HT can be attributed to the absence of any change in the surface Pd composition in the XPS

analysis and the synergistic interaction of Pd with the support, calcined Mg-Al HT.
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Effect of method of preparation of copper – mag-

nesium oxide catalyst on the dehydrogenation of

cyclohexanol

The superior catalytic activity of Cu/MgO co-precipitated catalyst in the dehydrogenation of cyclohex-

anol to cyclohexanone over corresponding impregnated and solid-solid wetting catalysts is ascribed to the

higher Cu metal area and interaction between the micro-crystals of CuO and MgO associated with co-

precipitated catalyst. Among the various coprecipitated Cu/MgO catalysts studied, the catalyst compris-

ing of �16wt.% Cu was found to show higher activity and selectivity towards the formation of

cyclohexanone.
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Effect of tungsten addition to Pd/ZrO2 system in

the hydrodechlorination activity of CCl2F2

The catalytic activity of Pd on W-ZrO2 in the

hydrodechlorination of CCl2F2 was studied by

varying WO3 content. Addition of tungsten to

Pd/ZrO2 system led to the formation of CHClF2

(HCFC-22) in the hydrodechlorination of CCl2F2.

Thus the role of WO3 is to catalyze the partial

dechlorination of CCl2F2. Absence of any struc-

tural changes of zirconia observed from XRD

analysis indicates that these catalysts are highly

resistant to the corrosive reaction atmosphere.
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Characterization and catalytic properties of niobia

supported nickel catalysts in the hydrodechlorina-

tion of 1,2,4-trichlorobenzene

Nickel supported on niobium oxide catalysts have been found to be highly active for the vapor phase

hydrodechlorination of 1,2,4-trichlorobenzene. This paper deals with details characterization of nickel

supported on niobia using XRD, XPS, TPR and hydrogen chemisorption. Further, these finding are

related to catalytic properties during hydrodechlorination.
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oxide catalysts supported on Nb2O5–TiO2

The Nb2O5–TiO2 mixed oxide is an interesting

support to investigate the dispersion of molybdena

and catalytic properties. Molybdena supported on

Nb–Ti catalysts are found to be highly active and

selective for the vapour phase ammoxidation of

toluene to benzonitrile. This paper provides infor-

mation on the surface species determined by var-

ious characterization techniques like oxygen
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