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Abstract

The transformation of the crystal phases of the system (La~Sr-V~O)equced. having the general formula La;_,Sr,VO;
(x=0.0, 0.05, 0.1, 0.2, 0.4, 0.6, 0.8, 0.9, 0.95, 1.0) and the perovskite structure, towards the (La—Sr—=V—-0),idizea ONE, WaS
studied using the Rietveld analysis. The oxidized system contains the crystal phases LaVO,, Sr,V,0; and Sr;V,0g which
originate from the crystal phases LaVO5 and SrVOs existing in the reduced system. The oxidized solids exhibits surface areas
(BET) around 8-10 m? g~ ! while the reduced ones much lower ~1 m? g\, SEM studies showed that the oxidized particles
exhibits a much more irregular surface with pores, cracks, steps and similar features which lack in the reduced solids. The
oxidized solids rich in Sr show alsc a platelet-like structure. The acid/base function of the surface was studied using the
isopropanol decomposition as a test reaction towards propene or acetone. The oxidized forms of the solids exhibits stronger
acidic properties as compared to the reduced one and lead to dehydration towards propene while the reduced solids exhibit
also considerable dehydrogenation activity. The rest features of catalytic action, like reaction rate and apparent activation
energies appear rather similar and a common compensation effect, for the reduced and oxidized solids, is observed. The
variation of the reaction path towards dehydrogenation or dehydration is related to the intermediate electronegativity of the
solids for both the reduced and the oxidized samples. © 1998 Elsevier Science B.V.
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1. Introduction material studied appears to be SrVOj; for the oxidation

of benzene and methanol [1] as well as electrode

Binary oxides containing V>* and V** have been
little studied in relation to their surface catalytic
properties. In the relevant literature the only such
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material in anodic oxidations [2]. LaVO3 perovskites
have been prepared but not tested as catalysts [3] while
binary oxides of vanadium of various structures have
been proposed as catalysts for vapour phase dehydro-
genation of paraffins [4,5]. Nevertheless binary vana-
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dium oxides and especially La;_,Sr,VO; have been
extensively studied for their structural, magnetic and
conductive properties [6-9]. On the contrary binary
oxides containing V°" have been extensively studied
in the last years in relation to selective oxidative
dehydrogenation of propane [10,11], butane [11]
and ethylbenzene [12]. Those studies are mainly
concerned with the activity and selectivity of Mg—
V-0 catalysts where vanadium exists in the form of
orthovanadates MgsV,0g, pyrovanadates Mg, V,0; or
metavanadates MgV,0g and the main interest of the
researchers is to pin-point the crystal phase more
active and selective for oxydehydrogenation of organ-
ics. In a recent publication [13] the series
La;_,Sr,VO; was prepared and tested for its catalytic
action towards an acid/base catalyzed reaction, the
isopropanol decomposition. Although such solids are
not particularly acidic the substitution of more acidic
La** by the more basic Sr** provides some insight
into the way the variation of the surface acidity alters
the selectivity of the above reaction towards propene
or acetone. Besides, the introduction of Sr** in the
sites of La** results in the transformation of V3% to
V4, but this electronic effect was not reflected on the
examined surface reaction [13]. The solids
La;_,Sr,VO; are unstable in oxidative atmosphere
and they are easily transformed into corresponding
solids containing V*. The purpose of this paper is to
examine the structural transformation of (La-Sr—V-
Oreduced 10 (La—Sr—=V—-0)yidizeq sOlids using Rietveld
quantitative phase analysis [14-16] for a multicom-
ponent system, to detect which of the crystal phases
appears as more active and also how the oxidation of
the solids affects their surface acid/base behaviour in
relation to isopropanol decomposition.

2. Experimental
2.1. Preparation of La-Sr—V-0 solids

In the solids La~Sr-V-0, La was gradually (1—x)
substituted by Sr (x) with x=0, 0.05, 0.10, 0.20, 0.40,
0.60, 0.80, 0.90, 0.95 and 1.0. The samples were
prepared as follows: Calculated amounts of V,0s in
water suspension were reduced by two drops of
hydrazine and a black slurry was formed after heating
slightly in a water bath. Then the calculated quantities

of La(NQ3)3.6H,0 and S1(NO3), were dissolved in the
parent solution and citric acid was added in amounts
equivalent to the moles of metals. The mixture
obtained, exhibiting a clear blue colour after heating,
was dried carefully at 100°C in a water bath. For the

preparation of the oxidized solids, the dried samples

were fired slowly and gradually in a tubular silica
reactor under air flow of 30 ml/min up to 900°C where
they remained for 2 h. (Attention: In two cases where

the temperature increment was not so slow and gra-

dual enough some mild explosion of the mixture took
place, so the system should be adequately protected).
Then for the preparation of the reduced solids, the

oxidized ones were heated carefully in a tubular

reactor under H, stream of 10 ml/min up to 900°C
for 6h with an intermediate grinding. The solids
obtained are in Table 1.

2.2. Surface area

The specific surface area (ssa) of the obtained solids
was checked by N, adsorption at 77 K using the single
point method in a SORPTY 1700 apparatus. For the
reduced materials the speciﬁc surface areas (ssa) were
very low (1-2m? g=") so-they were ignored in the
estimation of catalytic activity. For the oxidized sohds
the found ssa are listed in Table 1.

2.3. X-Ray diffraction measurements

The prepared solids were examined for their struc-
ture by XRD. The powder method was employed in a
SIEMENS system with CuKa radiation (\=1.541%).
The results obtained were used for the quantitative
calculation of the crystal phases according to the
Rietveld analysis as described next.

2.4. SEM —

The prepared samples were photographed for their
morphology in a SEM system (JOEL 840-LINK AN
I0S with a Be window). A selection of SEM photo-
graph is shown in Fig. 4. —

2.5. Catalytic tests

The catalytic experiments for the prepared samples

took place in a bench scale plug flow reactor using the
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Table 1
The solids La-Sr-V-0 and the corresponding percentage of the crystal phases in their reduced and oxidized form as calculated by Rietveld
analysis and the ssa of the oxidized solids

Reduced form Oxidized form
Sample P
% LaVO; % Srv0s % Sr3V,0g % LaVOQ, % Sr,V,05 % Sr3V,04 Surface m- g
La~V-0 100 0 0 100 0 0 5.84
La()A95—SI'o.05—V—O 99.5 0.5 0 100 0 0 7.76
Lag o—Sro,1—V-0 93.6 6.4 0 93.2 52 1.6 7.60
Lagg—Srg2-V-0 86.7 13.3 0 87.8 9.2 3.0 7.97
Lag ¢-Srp 4~V-0 60.6 316 7.8 61.7 34.4 3.9 9.89
Lag 4~Srg6~V-0 37.0 58.6 4.4 33.9 52.1 14.0 9.67
Lag ,—Srgs-V-0 20.0 75.2 48 17.3 68.1 14.6 6.04
Lag ;-Srgo-V-0 7.6 77.0 154 10.4 62.2 27.4 7.84
Lag g5—Srgg5~V-0 3.0 82.5 14.5 5.2 81.6 13.2 9.95
Sr-V-0 0 80.4 19.6 0 87.8 12.2 2.00
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Fig. 1. XRD patterns of solids (a) (La;_~St~V=O)retuces and (b) (La;_~Sr,~V=O)oyigizea. (O) LaVOs, (W) StVO;, (M) StsV20q, (A)
LaVO4, (D) SI'2VZO7.
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isopropanol decomposition as a probe reaction. The
experimental details were similar to those described in
Ref. [13]. Briefly the reactor consisted of a silica tube,
1 cm diameter with a perforated glass bed onto which
0.5 g of the catalyst was placed. The system was
heated with a tubular furnace controlled by thermo-
couple equipped with a feed back control-mechanism
providing precision >2°C. Analyses of reactants and
products were carried out by sampling 1 cm® of the
gases in a Shimadzu GC-15A Chromatograph
equipped with a thermal conductivity detector and
connected to Chromatopac C-R6A integrator. The
column used for analysis was a 2 m stainless steel
(0.125 in. tube (1/8in.) containing 10% Carbovax 20M-
Chrom WR/N 0-100 mesh. Helium was used as the
carrier gas in the gas chromatograph. Helium flowing
(40+£2 ml/min) through isopropanol (IPA) saturator
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drived the alcohol vapours into the reactor at a partial
pressure 32.8 mmHsg.

3. Results
3.1. XRD data and Rietveld analysis

The XRD data collected are shown in Fig. 1 sepa-

rately for the (La—St—V—0)cquceq and the (La—-Sr—-V— g

O)oxidizea SOlids.

The identified crystal phases shown in these figures
are LaVO3, SI'VO3, SI'3V208, LaVO4 and'SI‘szO?and
they actually correspond to the crystal phases identi-
fied in similar systems previously [6-9,17,18]. By
using as starting models the crystal phases LaVO;
[19], SrVO; [20] and Sr3V,0g [21] for the reduced
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Fig. 2. Results of the Rietveld refinement for the solids indicated and corresponding to the end members of (La—Sr-V—-0)educeq and (La-St—

V=Oloxidized ONES.
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Fig. 3. Percent of the indicated crystal phases according to the Rietveld analysis for the reduced and the oxidized solids as a function of
substitution of La by Sr.

solids and LaVOQ, [22], Sr,V,05 [23] and Sr;V,05 for
the oxidized ones, a Rietveld refinement of the
obtained XRD data was made [14—16] using a relevant
computer program {24] for quantitative phase analysis
of multicomponent mixtures. The following data were
used for the refinement of each phase: For the crystal
phase LaVO; the structural parameter of GdFeOs,
which is well known as a typical example of ortho-
rhombic destorted perovskite compound ABO;, were

adopted [21]. The crystal phase SrVOs; crystallizesin a
cubic perovskite structure, space group P 25 [21]. The
crystal phase LaVO, have the Monazite (La, Ce,
Y)PO, or Huttonite ThSiO, [22] structure and the
structure parameters were taken from a standard
reference text book [21]. The structural details of
orthovanadate phase Sr;V,Og were taken also from
the standard reference text book [21]. The pyrovana-
date phase Sr,V,0; has two forms - and - which
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depend on the annealing temperature. In our case only
the @-Sr,V,0; form appears and the corresponding
structural details were adopted [23]. The refined para-
meters accordingly for all the above phases included
scale factors, background coefficients, peaks width,

Fig. 4. SEM photographs of typical (La—Sr—V—0).eqncea a0d (La—St—V-0)gidizea SAMples.

profile parameters occupancy factors and cell dimen-
sions and were treated for the Rietveld refinement as
described in Ref. [24]. Typical results for two reduced
and two oxidized samples are shown in Fig. 2. In this
figure the profiles correspond to the end members of
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the (La—Sr—V—-0),equcea and (La—Sr—V—0)o4idizeq SEI-
ies containing the indicated % of crystal phases as they
were found from the optimization of the Rietveld
analysis.

In the same figure the satisfactory matching of the
experimental with the calculated values of X-ray data
can be appreciated from the curve shown at the bottom
of each figure which corresponds to the difference
between those two quantities. Clearly the discrepan-
cies observed are quite minor and the corresponding
crystal phases are noticed in Table 1 and they are
plotted as a function of degree of substitution x of La
by Sr in Fig. 3.

3.2. SEM

A selection of SEM photograph indicating typical
details of the particles is shown in Fig. 4.

e %308 108Fn WDIE

8886  15KU

A careful observation of them indicates the
following typical features of the solids: First, the
oxidized materials rich in Sr exhibits a profound
platelet-like structure which totally predominates in
(S1=-V—-0)oxidizea s0lids and disappears at ~50% sub-
stitution of Sr by La (xa0.6-0.4). This structure is
certainly due to the pyrovanadate structure Sr,V,0- as
noticed elsewhere [25] and agrees with the XRD data
and the Rietveld analysis discussed above. Such a
platelet-like structure is also just distinguished in the
rich Sr-end member of the reduced series, SrVOs;.
Second, the surface of the oxidized solids appear much
more rugged and tortuous as compared to reduced
solids, containing a lot of pores, cracks, steps, foldings
and other similar irregularities. It is certainly those
extra structural details of the surface which result in
the higher specific surface areas of the oxidized
samples.

Fig. 4. (continued)
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3.3. Catalytic results is given as the reaction rate (mols™’ g_l) versus
temperature. In the same figure the selectivity towards _

In Fig. 5 the catalytic activity of the solids (La; _,~ propene is given as a function of the comversion, =~ _
S1,—V—0O)oxidizea T0r the transformation of isopropanol The corresponding rate profiles and selectivities for —
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g7 ) of isopropanol (a), selectivity towards propene (b) and apparent activation energies (c) versus the

composition of the sample. In the inclusion icons the corresponding values from the reduced solids Lafforf*foXVj* O3 are shown from Ref.

[13].

the (La;_,—Sr,—V—0)equceq s0lids are found in Ref.
[13].

In Fig. 6 the reaction rate per g as well per m?, the
selectivity and the calculated apparent activation ener-
gies of reaction from the plots log R vs. 1000/7; are
given as a function of degree of substitution (x) of La
by Sr for the (La—Sr—V-0)4igizeq solids. In the inclu-
sion icons the corresponding values of those quantities
for the (La-Sr—V-0).cguceq solids (Ref. [13]) are
shown for comparison.

4. Discussion
4.1. The transformation of the crystal phases

The analysis of the transformation of the crystal
phases of the (La;_,~Sr—V—-0)equcea solids to

(La;_+~S1,~V-O)oxigizea omes (Fig. 1(2) and (b))
according to the Rietveld standard procedure indicates
that the fitting achieved was satisfactory (Fig. 2) and
that the discrepancies observed, as shown by AY
values at the bottom of these figures, are within the
experimental errors usually observed in such cases.
Furthermore it seems that there is almost an one-to-
one transformation of the crystal phases LaVO5 and
SrVOs;, traced in the (La;_~S1r,—V—0)redqueea SOLds,
towards the crystal phases LaVO, and Sr,V,0,
observed in the (Laj_ ~St;~V—-0)oxidizea ONES as
shown graphically in Fig. 7.

The % of the third crystal phase Sr3V,0s, traced in
both cases, is lower but appreciable, reaching values as
high as 10%-20% for high Sr content and in one case,
[(Lag,1—Sro.9—V—O)oxiaizea sample], reaches 27.4%.

The transformation of the LaVOs; and SrvVOs;
reduced crystal phases to the LaVO, and Sr,V,0-
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Fig. 7. Transformation of the % crystal phases LaVQO; and SrvOs;
in the reduced solids to the % crystal phases LaVQ, and Sr;V,04
traced in the oxidized samples.

oxidized ones has as a direct effect to the increment of
the specific surface area of the samples from 1-
2m* g™ to 5-10m® g~! (Table 1), depending on
the composition. There is no any apparent correlation
between such an increase with the composition of the
solids. Nevertheless it seems that the oxidation pro-
cess acts against the sintering effects observed during
the reduction of solids by H;. Clearly the surface
energy needed to increase the surface of the
(La;_s—St,~V—0) eguceq solids by one order of mag-
nitude (from 1 to about 10 m?) should be balanced by
the energy supplied to the system by the formation of
extra M-O bonds, especially the extra V-O ones.
Let us try to be more specific at this point. Each g of
(La;_,~Sr—V—0)educeq s0lids has a ssa around 1 m?

or 10%° A%, Now each vanadium atom, coordinated via
oxygen to neighbouring M (M=Sr, La) atoms corre-
sponds to area mR%y_o_y Which equals around ~30—
35 A2, Therefore in the external surface of the reduced
solids there exist around ~3x10'® V-0 umts For
the (La; ——~S1,~V—0)oxidiged S0lids with ssa ~10 m? g
we have for each g 10! A? and in the corresponding
external surface area there exist around ~3x10"
V3+-0 units. So the process of oxidation, leading to
the increasing of the ssa, resulted in the creation of
~3x10" V>*_0 bonds which are much more ther-
modynamically stable compared to ~3x10'® V3*—0
bonds existing on the surface of the reduced particles.
The extent of stabilization of the surface brought upon
oxidation can be estimated for the system LaVQO;-
LaVO, for which (= AHY), o, = 1563.4 kI/mol and
(—~AHY) v, = 18255 ki/mol [26]. Therefore upon
oxidation there is a stabilization equal to: -

6(_AH19) = (_AH?)Lan - (_AH1£)>LaV03
= 262.1kJ/mol

From this value we can easily calculate,

262.1 x 10°(J /mol)
y 107(ergs/J)
6.023 x 10%(V—0 bonds/mol)
x 1071 ergs/V—O bond

4.35

Now since the bonds contributing to the stabilization
of the external surface are around ~3x 10°/10 m?, the
total stabilization should be

_ ergs
6(_AH€)surface V-0 bonds — 435 %10 14( )

V-0 bond
x 3 x 10"(V—0 surface bonds;/10m?)

=13 x 10° ergs/10m? =~ 13 ergs/cm?

This result is in the range of surface energy observed
for oxides [27]. Given the rather rough assumptions
made for these calculations, the result can be consid-
ered certainly in the correct order of magnitude and
indicative of the reasons leading to the increase of the
surface area upon oxidation. Similar calculations can
be carried out not only for the system LaVO;-LaVO,
but also for the solids with Sr-containing crystal
phases SrVO3/SryV,07/81r;3V,0s. )

An observation can be made at this point relevant to
the penetration of the oxidation front and the increase



P.N. Trikalitis et al. /Applied Catalysis A: General 167 (1998) 295-308 305

of the pores, cracks, steps etc in the oxidized samples.
The system ‘“‘equilibrates” its disintegration process
in the limit where the energy supplied to the surface of
the solid because of the formation of new V3'—
O—V°"-0 bonds balances the intrinsic surface
energy of the solid. Any excess of disintegration to
more minute structural details is clearly a waste of
energy and avoided according to well known reasons
[28]. Such a process might be compared to the dis-
tance where the oxidation front (“‘fire’), started at the
external surface of the large reduced particles (*“for-
est’), can travel at least half of their size, up to the
center of the particle, oxidizing (“‘burning”) in its way
all the reduced vanadium atoms (“‘trees”) to V>
atoms (‘“‘ash”). The problem is similar to the typical
percolation paradigm [29]. The oxidation front pro-
ceeds forming an oxidized percolation cluster which is
“disintegrated” and create a lot of novel surface
details, which result in the increase of the surface.

4.2. The effect on the surface catalytic properties

The main characteristics of the catalytic transfor-
mation of isopropanol, as depicted in Fig. 6, include
the reaction rate both per g and m? of the solids, the
selectivity towards propene or acetone as well as the
calculated activation energies. In Fig. 8 the observed
compensation effect is shown common for both the
reduced and the oxidized solids. The catalytic results

140
[m)
A Oxidized
130 O Reduced
4
3 L
5 120 -~ #°
<3
23] L A
a
m]
110 - A A
EIAA
V-
oo & LA 1 g1y
22 24 26 28 30 32 34

Fig. 8. Compensation effect for the isopropanol decomposition on
La-Sr-V-O solids. ([J) reduced solids [Lal* SctV3+ vi+0;]
([13]) and (A) oxidized solids.

for the (La—~Sr—V—0)equced s0lids have been taken
from Ref. [13] for comparison.

We observed that the reaction rate (mole g_1 s_l)
on the (La—Sr—V-0)yigizea solids is higher as com-
pared to reduced samples, a fact reflecting the higher
surface area of the former. But if the reaction rate is
calculated per m? for the oxidized solids, then this is
found almost similar to the one observed on the
reduced solids. No effect of substitution of La by Sr
is observed in the whole range of it.

The selectivity towards propene appears almost
100% for the whole range of substitution on the
oxidized solids. On the reduced samples it shows a
linear drop with increase of Sr-content, which leads to
increase of the V** configuration. These samples
show increased dehydrogenating action.

The activation energies, calculated from plots log -
R=f(1000/T), are in the same range of magnitude for
the oxidized and reduced solids, but the Eypparen:
values observed on the oxidized solids are around
~20kJ/mol smaller as compared to the reduced
solids. An important question now is related to the
factors which control the selectivity of the catalysts
towards dehydration or dehydrogenation.

In a previous publication referred to the reduced
samples[13] the increased production of acetone at
high Sr-content was related to the existence of more
basic sites on the solids which are the active centers for
dehydrogenation [30-34]. But on the oxidized solids
this basic effect of Sr-sites is totally lost and only the
acid function of the surface towards dehydration pre-
vails. Let us try to quantify the basicity/acidity of the
surface for all of our solids using the parameter a
which was proposed by Smith [35] as a characteristic
of the acidity or basicity of the binary oxides ABO,.
Oxides with a<—5 are purely basic, oxides with
0>a>—5 are amphoteric while for acidic oxides
a>0. We recall from Ref. [35] that for a reaction

AO, +BO,; — ABO,(y+z =1x)
the a values are calculated via the relationship
[a(AO;) — a(BOz)}Z = _(AH?)ABOX kJ/mol

So if the a values for the simple oxides V,03, VO,,
V20s, LayO; and SrO are known we can easily
calculate the a values for the (La-Sr—V-O)equced
and (La—Sr—V-0),,i4izeq SOlids, taking into account
the % of each crystal phase as found by the Rietveld
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Fig. 9. (a) Mean values of the acidic parameter a of the oxidized and reduced (La~Sr—V-0) solids as a function of their composition, taking

Selectivity of Propene

into account the contribution of every crystal phase identified according to the Rietveld analysis and (2') its relationship with selectivity, {b)
The average electronegativity of the solids taking into account the contribution of each indentified crystal phase and (b’) its relation with

selectivity.

analysis. Using the data from Ref. [35] and the same
treatment as in Ref. [13] we can easily estimate the a
values for the binary oxides traced in our solids, which
are as follows: Sr;V,0g, a=—8.4; SrV0s;, a=—8.32;
S1, V3057, a=-7.9; LaV0;, a=—6.2; LaVO,4, a=-3.1.
Then the a values for their mixture, as this was
identified from the Rietveld analysis, have been cal-
culated and plotted versus x in Fig. 9(a) and versus the
selectivity in Fig. 9(a’).

From these figures we observe two particular
points: First, for the reduced ABO5 solids in the whole
range of substitution of La by Sr the a values are
smaller than —35 indicating that such solids are purely
basic according to the methodology and terminology
of Smith [35]. This result is in line with the observa-
tions made by Busca and co-workers [36-38] who
based mainly on IR studies conciuded that such
perovskite materials are predominantly of basic char-
acter. The corresponding oxidized solids and espe-
cially the ones with high content of Sr appear also
basic (a<—5) while those with high La content appear
as amphoteric 0>a>—5 (see Fig. 9(a)). The second
observation is that although the mean a values for the

oxidized solids for x>0.6-0.7 is lower than the g
values for the reduced samples, no dehydrogenation
activity is observed for the former as observed for the
later (see selectivities plot in Fig. 9(a"). In other words
the mean values of @ of the solids is not a critical factor
controlling the dehydration or the dehydrogenation
routes.

In a second approach let us adopt the mean electro-
negativity method of Sanderson [39—42]. Then select-
standard electronegativity scale like that of Allred
[43], we can find out the average ¥ values for the
crystal phases which make up our solids, Such ¥
values are as follows: LaVO,, ¥ = 2.36; SrVQ0;,
X =229; LavO,; Y =2.51; Sr,V,0, Y =238
and Sr3V,0g, ¥ = 2.28. From those values the mean
total Sanderson electronegativity of the solids You
have been calculated, taking into account the contri-
bution of each crystal phase from Table 1. The resuits
are plotted in Fig. 9(b) versus x and versus the selec-
tivity in Fig. 9(b’). We can see from this figure that the
total electronegativity ¥, values control selectivity
in a uniform way for both the reduced and the oxidized

‘ I
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solids. In other words the dehydrogenation activity in
our solids appears for X, values below ~2.37 while
above this value only dehydration appears.

An alternative explanation for the selectivity on our
solids has probably to do with the hiding of the Sr
atoms from the surface of the oxidized solids because
of crystallographic reasons. Indeed it has been
observed in the past [36,37] that perovskite oxides
of the form ABO; are less acidic compared to the
corresponding spinels AB,O, or the pyro- and ortho-
corresponding oxides A,;B,0; and A3B,0g because of
different crystallographic structure. Namely in the
structure ABQO; the B cations (V>T and/or V** in
our case) are compressed to the interior of the solids
[36,37]. Therefore the A cations, including Sr*" in our
case, are-more exposed and their basic action towards
dehydrogenation becomes apparent. On the contrary
in structures like A,B>0O5 and/or A3B,0g both A and B
cations are equally exposed on the surface which
appear to act in a more acidic way. Now since the
structure Sr;3V,0g exist both in oxidized and reduced
solids and the structures LaVO; and LaVQ, do not
actually show dehydrogenation activity, the differen-
tiation can be pin-pointed to the basic action of SrVO,
solids while its equivalent phase Sr.V,0O; does not
behave similarly-the basic activity of Sr atoms is lost
for crystallographic/geometrical reasons.

5. Conclusions

The system (La,_,~Sr,~V-0) with x=0.0, 0.05,
0.1, 0.2, 04, 0.6, 0.8, 0.9, 0.95, 1.0) can be either
stabilized in an oxidized or reduced form under rele-
vant heating conditions. XRD and Rietveld analysis
shows that the reduced form contains the crystal
phases LaVO; and SrVO; (depending on composition)
as well as Sr;V,0g to a smaller percentage. The
oxidized form contains the crystal phases LaVO,
and Sr,V,05 originated from the corresponding ones
of the reduced solids, as well as some Sr;V,05z. The
oxidized solids rich in Sr showed a platelet-like struc-
ture most probably due to the Sr,V,0; phase. All the
oxidized solids possess a more rugged and tortuous
external surface (8-10m®g™') as compared to the
reduced one for which their external surface
(~1m* g™} is more regular. The catalytic behaviour
of those solids for the isopropanol decomposition

proceeds almost ~100% towards propene on the
oxidized solids but 85-60% towards propene on the
reduced solids, the rest being acetone. Although this
increased acid action of the oxidized materials
towards dehydration is attributed to the action of
acidic active center V-0 existing on their surface
while the dehydrogenation activity of Sr basic centers
is lost in the oxidized solids. This change in the
reaction path is related to a collective property of
the solids, namely their mean electronegativity. Alter-
natively can be attributed to Sr cations which are
exposed on the surface of SrVO; but are less exposed
on the oxidized forms Sr,V,0, and Sr3V,0jg of the
solids.
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