CHARPTER I

LITERATURE REVIEW

Total oxidation or combustion is the strongest oxidation. It is used to oxidlise
hyarocarton to water and CO.. A large boay of patent literature is concerned with the
development of catalysis for this reaction. They can exhibit interesting catalytic
properties depending on composition of V-Mg- /T, catalysts, nature of supports
and methods of preparation.

2.1 Reviewed literature

Charr et al. (1987) reported thet the V-Mg-0 catalysts are quite selective for
the oxicative cehydrogenation of butane to butenes and butadiene. The active and
selective comporent of V-Mg-0 catalyst wes the compound magnesium
orthovanacate, Mg: (Ve .- No oxygenated product wes formed over V-Mg-0
catalyst. They could not observe characteristic v=0 stretching in the V-Mg-O. Thus
they suggested thet the vanadium oxide in V-Mg-0 did not form a layer structure of
V.0 on the MO surface. They also reported that the selectivity for the oxiclative
cehyarogenation increased With cecreasing oxygen-to-butane ratio, decreasing
conversion and cecreasing temperature. A selectivity of up to 60%was obtained. The
high selectivity for the oxidative dehydrogenation instead of oxygenate production
was attributed to two factors: the basic surface which facilitated desorption of basic
butenes and butacliene, and the absence of v=0 which lowered the oxidation activity
of the surface.

Battacharyya et al. (1992) investigate the effects of cifferent promoters
(Cr.Gs, My O and TiCh) acded to V-Mg-0 catalyst for the selective oxidation of -
butare to butadiene. The detailed experimental investigation of these catalysts with
respect to variable: the reaction temperature, contact time and nHbutane feed
concentration indicated the orcer of activity as follow: 24V-Mg-0 + Crox > 24V-
Mg-0 + M O > 24V-Mg-0 > 24V-Mg-0 + Tilk and the orcer of selectivity was
24\-Mg-0 + Ti0: > 24V-Mg-0 + Or.0 > 24V-Mg-0 > 24V-Mg-0 + Mo03 It was



likely that butenes and butakiene, being basic in nature, interacted more strongly with
acidic catalysts than with relatively basic catalysts. Besides, they proposed that the
catalyst 24V-Mg-0 incorporating both Cr.o: and Ti02 provided not only higher
activity but also better selectivity. A maximum yield of 35.6 mol% was obtained with
this catalyst.

Corma et al. (1993) studied a series of V-Mg-0 catalysts using MO or
magnesium oxalate and agueous solutions of vanadyl-oxalate or ammonium
metavanadate as vanadium sources. - Large diifferences in the VMg surface atomic
ratios were observed on the different catalysts after calcination, indicating diifferences
In the V-Mg interaction, which are related to the catalysts preparation procedure.
These cifferences could be explained by the chemical modifications that oocur in the
vanadium or magnesium starting materials during the impregnation step. In adcition,
a new preparation procedure of V-Mg-0 catalysts which allows a homogeneous
dispersion of vanadium along the catalyst wes presented. By X-ray diffraction, R
UV-VIS and X-ray photoelectron spectroscopic characterization of the samples before
and after the calcination step, different Mg- and V-compounds have been observed.
Before the calcination step, Mg(OH)2 andlor magnesium-oxalate, as well & v 5+
andlor v 4+ species, depending on vanadium sources and vanadium content, are
observed. After the calcination step, the formation of magnesium vanadates depenced
only on the vanadium content of the catalysts. Mg:Vzo» was formed at low vanadium
content of the catalyst and MpBVAB+a-Mg/2)7 a high vanadium content.
However, the crystallinity of the magnesium vanadate phases, as well as the
distribution of vanagium along the Support strongly depended on the preparation
proceclure,

Ramis and Busca (1993) investigated the effect of dopants and additive on the
state of surface vanadyl centers of vanadlia-titania catalysts. They observed that the
v=0 stretching frequency and its first overtone on vanadlia-titania-ased catalysts
were senstitive to the presence of dopants and additives. Alkali and alkali earth metal
cations cecreased strongly the v=0 stretching frequency. Doping of Ti02 and of
vanadia-titania with alkali cations caused the formation of new stronger basic Sites.
Vanadyl cations, that were Lewis acidic, probably were attracted by these new
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stronger basic sites and 0=V-0-Ti brices were substituted by 0=V-0-M bridges
(M = alkali or alkali earth cation). As a result of the increased basicity of ligand,
coordlinatively unsaturated vanadyl centers have their Lewis aciclity weakened.

Gao et al. (1994) prepared and characterized three pure magnesium vanadate
phases of MgV.06, a-Mg: V2o, and M Vao & . These three phases were prepared by
with Mg/VV atomic ratios equal to12, U1 and 32 From charactenzation of these
vanadate phases (using FT-ER LRS, XRD and SEM technicjues), they found thet the
particle size and morphology of the MgV2)6 phase, which was a function of
calcination temperature, appeared to have a strong effect on the infrared spectra,

Pantazidlis et al. (1996) investigated the acid strength of the VIVGO samples by
ammonia adsorption in a wide range of vanagium contents (545 wt%). For higher
loadling, the strong aciclity decreased while weaker acid sites developed above 25 W%
V. This maximum in strong acidity was observed for the 14V/VMO sample. In
contrast, the total intrinsic acicity measured by irreversible ammonia adsorption
Increased regularly over the rang of vanadium addition. Additionally, the basicity of
the VGO samples measured by sulphur dioxicke adsorption remained unchanged for
loading up to 25 wt% V. At higher loading, the basicity decreased to vanish on the
45VIVMGO sample. The intrinsic basicity measured by the amount of irreversibly
adsorbed S0. per surface unit was found to markealy decrease from unpromoted to
promoted magnesia, then to be stable up to 25 wt%V addition, then to decrease again
and to vanish a very high V contents.  Surface basicity was also investigated by
carbon dioxide adsorption followed by in situ DRIFT spectroscopy.  Pure MyO and
low V' content samples showed a strongly carbonated surface with the presence of
Unicentate, bidentate and free carborated.  As vanadium content increased, the
amount of unicentate species markedly decreased.  Only bidentate carbonates were
observed a 14 wt%V, while no C0. adsorption was observed on the 25VIVMGO and
45VIVMgO samples.
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Burrows et . (1999) interpreted a change in the oxidation State of the
vanadium from v 5+t v 3 in the EXAFS spectrum under typical reaction conditions
In the XRD profile & a phase transformation of magnesium orthovanadte to a cupic
spinel structure, MgVzo« (with a lattice parameter of 842 A.  Furthermore, this
transformation has been found to be reversible on re-exposure to air a typical reaction
temperatures, although the XRD pattem demonstrated tht the crystallinity of the
orthovanadiate was of poorer quality compared to the unused meterial. In particular,
HREM revealed the presence of a disordered \V-containing layer on the MyO which
uncergoes partial ordering under typical reaction condlitions. It wouldl appear these
conditions were not severe enough to effect a complete Mg:Vaos 10 MgV
transformation which correlated well with the partial ordering of the overlayer and
partially transformed bulk V-Mg-0 particles. Hence, the XRD pattem did not revert
to that of the “as-prepared” material when the catalyst was exposed to air at 500°c. It
was apparent thet under mildly reducing atrmospheres the conversion of bulk
magnesium orthovanadate to a cubic spinel structure was confined to the first few
atomic layers with the interior of these particles in a clisorcered state. Only when the
reaction atmosphere hadl been changed to pure propane did the complete conversion to
a stable bulk spinel phase oocur. It was Interesting to note that, after sulbssequent
exposure to air a 500°c for 5 h, the bulk spinel particles remained unchanged
although it was conceivable that a few surface layers had back transformed to the
orthovanacite

Chatyasit (2000) stuclied the aciclbase properties of Ti02 The basic support,
promotes - cehydrogenation reaction of . -propanol and . propandl o form
propionaldéhyce. At the initial reaction tenperature (200-300°C) the main product is
propionalcéhycle and there are some formation of acetaloehyde, propylene, C0. and
with trace amount of formaloehyde and ethylene.  When increasing reaction
temperature (350-500°C), the main product are propionaldéhyce, propylene and C0.
and with trace of formaldehyce, acetalcehyoe, methane, and ethylene. It is found thet
14propanal and 2-propanal conversion using Co-Mg-0/Ti0. catalyst can not procuce
carboxylic acicl
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Valenzuela and Corberan (2000) studiied the performance of \V-Ca-0 catalysts
for the oxidative dehyarogenation of propane, being compared with thet of similar V-
Mg-0 catalysts, and their differences interpreted in terms of their physico-chemical
properties. The V-Ca-0 catalyst showed the same initial selectivity to propene as the
most selective V-Mg-0 composition, but it decreased faster with Increasing propane
conversion.  Vanadium species present in the catalyst surface were cifferent for the
two supports: isolated v 5+ tetrahedra on CaO and magnesium orthovanacate and
pyrovanacate on MyO.  The intrinsic activity of isolated vanadium centres in the
surface of the \V-Ca-0 catalyst was more than one orcer of magnitude higher than that
of dlimeric of polymeric tetahearal species in the magnesium-containing catalysts.

Cheo and Ruckenstein (2002) studied the mesostructured V-Mg-0 at room
temperature using vanagium acetylacetonate and magnesium chlorice as source
materials. The effect of @ number of factors, such s the nature of surfactant, pH and
vanadiumymagnesium molar ratio in the formation of mesoporous V-Mg-0 phase
were investigated for a fixed molar concentration of surfactant. The synthesized
samples were examined by X-ray diffraction, Brunauer-Emmett-Teller analysis,
transmission electron microscopy, and energy dispersive spectroscopy. It was found
that the orcered arrangerment (crystallinity) of the pores was strongly dependent on the
vanadium/magnesium molar ratios in the initial batches; too large or too small ratios
were unfavorable to the crystallinity and generated distored hexagonal (wormlike)
mesostructures.  The gptimum  vanadiummagnesium molar ratio regarding the
crystallinity was found to be in the range .+ to 1:1.5, and the mesoporous phase had a
lamellar structure,



2.2 Commenton previous works

From the above reviewed literature, it can be seen that vanadium oxide shows
the strong interaction with supports. On Ti02, the high dlispersion of vanadium oxice
Species Is observed. However, acidlic vanagium oxide reacts with basic MO to form
a new compound. Moreover, preparation and /Mg ratio have effect on the catalytic
property [Corma et al (1993), Pentaziclis et al (1996), Chao and Ruckenstein (2002)].

Furthermore, there are no information about the combustion anhydrick in the
reaction over supported vanadium oxice catalyst. Inthis research, the system consists
of oxides of vanadium, titanium and magnesium to stucy the catalytic property in the
combustion annyarice.  VMOT catalysts have basic property that should be
oxidlized with cartoxylic acid and anhydric.



	CHARPTER II LITERATURE REVIEW
	2.1 Reviewed literature
	2.2 Comment on previous works


