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The Sr,FeMo;_xM,0Og double perovskites with M=W and Ta and x < 0.3, were obtained by sintering at
1300°C, during 4 and 8 h, respectively. The perovskites crystallize in a tetragonal structure having [4/mmm
space group. The grains are more homogeneous when sintering time is increased. The samples sintered
longer time show higher values of saturation magnetizations, resistivities and magnetoresistivities than

the samples sintered during 4 h. The intergrain tunnelling magnetoresistance as well as the intragrain
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contributions, respectively were analysed as function of temperature and external field. The changes in
the physical properties, when the sintering time is increased, have been correlated with the number of
antisite defects as well as the nature of grain boundaries.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

In the ordered perovskite A;B'B”Og, where Ais an alkaline-earth,
the transition-metal sites are occupied alternatively by cations B’
and B”. A complete ordering can be shown if the charge difference
between B’ and B” ions is grater than 2 [1]. The actual degree of
ordering depends mainly on the synthesis conditions and is primar-
ily controlled by kinetic processes. As a rule, increasing order may
be obtained with increasing synthesis temperature or treatment
times.

The Sr,FeMoOg perovskite exhibits intrinsic tunnelling-type
magnetoresistance, at room temperature [2]. The origin of this
behaviour was explained starting from electronic structure calcula-
tions that indicated the material to be half metallic. The down-spin
conduction band crossing the Fermi level, Eg, is dominated by
Fe3d-Mo4d ty, states while the up-spin band, below Ef, is mostly
due to Fe3d eg ones [2]. The resistance of the sample is domi-
nated by the charge carrier scattering at the grain boundaries. The
temperature dependence of the low field magnetoresistance was
shown to follow the same trend as that of the square of reduced
magnetization [2]. The resistivity values depend critically on the
sample preparation procedure. The half-metallic behaviour has
been reached under the assumption of a perfect ordered crystalline
structure. The spin polarization, P, for SryFeMoOg single crystals
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with 11-16% of B-site disorder was measured [3]. The highest polar-
ization value was P=70%. The computed value P=53%, for a degree
of B-site disorder of 12.5%, was in good agreement with experimen-
tal data.

The antisite disorder in Sr,FeMoOg, of the Mo atoms at the Fe
position and vice versa, influences their magnetic and magneto-
transport properties. A neutron diffraction study was performed
on two polycrystalline SroFeMoOg samples showing =70% and
=18%, respectively, cationic ordering [4]. The data, on a most
disordered Sr,FeMoOg sample, supported the hypothesis that near-
neighbour Fe-Fe atoms are antiferromagnetically (AFM) coupled by
virtue of strong superexchange Fe-O-Fe interactions. The coher-
ence of the AFM arrangement of neighbouring Fe-O-Fe regions
was maintained across the crystal by AFM Fe-O-Mo superexchange
interactions. Magnetic moments of 3.9(1) pg, and —0.37(6) g, at
the Fe and Mo positions, respectively were shown in sample having
70% cation order [4].

The iron valence states in the Sr,FeMoOg have been studied.
There were no agreement between the reported data. The iron
valence states, from those close to Fe2* [5] to those involving
also an amount of Fe3* [6-9], up to 50% Fe2*-50% Fe3* [9-11],
were reported. As example, in highly ordered Sr,FeMoOg has
been shown iron mixed valence states 30% Fe3*-Mo°* and 70%
FeZ*-Mo%* [10]. One possible reason for these discrepancies may
be complex intra- and intergrain structure on SroFeMoOg inter-
faces [12,13]. It has been shown also that Sr,FeMoOg decomposes
gradually with time into StMoOQy, leading to a structural trans-
formation of the system [14]. Kuepper et al. [15] reported a
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Fig. 1. XRD patterns of Sr,FeMog 7 My 30 with M=W (a and b) and Ta (c

mixed valence Fe2*, Fe3* state, which shifts toward Fe3* with
time.

The Sr,FeWOg is an antiferromagnetic insulator having local-
ized high-spin configuration at the Fe2* ions [16,17]. The
Sro,FeMoq_4WxOg solid solutions were studied [9,17-24]. Struc-
tural characterization showed an overall volume cell expansion
upon W substitution, accompanied by a smooth evolution of lattice
parameters. As the W content exceeds x=0.75, a metal-insulator
(MIT) transition occurs [22]. For a similar elaborated series, the W
doping, generally allows the enhancement of the chemical order
[20,21,23].

The SryFeTaOg is a double perovskite having cubic-type struc-
ture with no ordering of cations on the transition-metal sublattice
[24-26]. The perovskite shows a spin-glass behaviour [26]. The
presence of Srp,FeMo;_xTaxOg solid solutions has been shown in
all the composition range [24,27]. Ta substitution has a stronger
influence on the transport properties and magnetization than W
substitution has. It was suggested that Ta>* disrupts the dou-
ble exchange interactions, responsible for the magnetism in the
Sr,FeMoOg, more efficiently than W6, A Méssbauer effect study
performed on SrpFeMo;_xMxOg with M =W, Ta showed that W&*
substitution causes increasing amount of Fe to enter Fe2*, whereas
Ta>* substitution yields increasing amount of Fe3* [27]. Both sub-
stitutions lead a decrease in intensity of the component assigned
to Fe23* which for x=0.3 is of 70%. In both solid solution systems,
the mean charge difference between B and B’ cations is generally
higher than two, particularly for low doping content.

In the following we analyse the effect of thermal treat-
ment on the magnetic properties and magnetoresistivities of
SroFeMo_xWyOg solid solutions with x < 0.3, thermally treated at
1300°C during 4 and 8 h, respectively. In addition, some structural

and
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d) sintered at 1300°C, during 4 h (a and c) and 8 h (b and d), respectively.

and magnetic data on SrFeMog_;Tag 306, obtained by similar pro-
cedure as that of the W-substituted double perovskites, will be
given.

2. Experimental

The SrpFeMo;_xMyOg double perovskites with M =W or Ta and x < 0.3, were pre-
pared by solid state reaction. The stoichiometric quantities of SrCO3, Fe;03, MoOs,
WOs; and Ta,; 05 powders were mixed and calcinated, in argon atmosphere, at 900 °C.
The calcinated powders were pelletized and sintered at 1300 °C, during 4h and 8 h,
respectively, in argon having 3% hydrogen.

The phase purity, crystal structure and lattice parameters were investigated by
X-ray diffraction, in Bragg-Brentano geometry, by using a Seifert-type equipment
and CuK, radiation (A=1.54059 A). The data were collected in steps of 20 =0.04°
over the range 10° <26 < 148°. The spectra were analysed by Rietveld method by
using the TOPAS program [28,29]. The positions of the atoms and lattice parameters
were determined.

Scanning electron microscopy (SEM) and energy disperse spectroscopy (EDS)
measurements were made using a JEOL-type equipment on polished samples. The
grain dimensions and the distribution of constituting elements inside the grains
were analysed. The composition of the grains was also determined, in a depth from
surface up to 200 A.

Magnetic measurements have been performed by extraction method in the tem-
perature range 4K to the Curie points, Tg, in fields up to 7 T. The resistivities and
magnetoresistivities were studied between 10K and 300K in fields up to 7T, by
using the four terminal methods.

3. Experimental results
3.1. Structural properties

The studied compounds crystallize in the tetragonal structure
having space group I[4/mmm. As example, the XRD spectra of the
SroFeMog 7W(30¢ and SroFeMog 7Tag30g perovskites sintered at
1300°C, during 4 and 8 h, respectively are given in Fig. 1. The XRD
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Table 1
Crystallographic properties and the positions of 01 and 02 oxygens in lattice, as well as of the number of antisites.
Sample Lattice constants (A) 01,2 02,? (101) Volume (A3) GofP
a c 1200)+1(112)
SrFeMog7Wo.306 (4 h) 5.5784(1) 7.9266(5) 0.24576 0.24576 12.8 246.7 1.22
Sr;FeMoy7Wo306 (8 h) 5.5887(2) 7.9127(7) 0.24672 0.24672 10.5 2471 1.51
Sr,FeMogoWo.106 (4 h) 5.583(4) 7.9110(6) 0.25273 0.25273 22.5 246.6 1.23
Sr,FeMogoWo.106 (8 h) 5.5821(4) 7.9085(5) 0.25375 0.25375 19.5 246.4 1.33
Sr,FeMog7Tag306 (4 h) 5.5861(3) 7.9172(6) 0.27107 0.27107 2.94 2471 1.54
SrFeMog 7Tag306 (8 h) 5.5858(6) 7.9140(9) 0.27591 0.27591 2.10 246.9 1.46
Sr,FeMoOg 5.573(5) 7.902(1) 0.2536 0.2536 3.0 245.47 1.09

@ The 01, =02, =02, =0 positions were fixed for all compositions and sintering time.

b The goodness-of-fit (Gof) is given by the ratio of weighted profile factor (Rwp) and expected weighted profile factor Rexp, GOf = Rwp/Rexp-

lines are narrower in the case of samples sintered during 8 h. The
lattice constants increase, when W and Ta content is higher, par-
ticularly the c parameters. The above behaviour can be correlated
with a greater radius of W6*(0.60 A) and Ta®* (0.64 A) ions, as com-
pared to those of Mo®" (0.59 A) or Mo®* (0.61 A) ones. The presence
of mixed valence states Fe2*-Mo®* and Fe3*-Mo®* influences also
in some extend the lattice constants. The axial ratio c/a +/2 is higher
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in samples sintered 4 h. Values 1.0049 and 1.0023 were obtained
for x=0.3 and M=W and Ta, respectively. In case of the samples
sintered 8 h, the axial ratio decreases from a value 1.0028 (x=0)
to 1.0019 (x=0.1) and 1.0013 (x=0.3) in Sr,FeMo;_xWx0Og system
and up to 1.0019 in SryFeMog7Tag30g. The volumes of the cells,
for a given composition, are generally decreasing, when the sinter-
ing time is longer. This fact can be interpreted by improving the
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Fig. 2. SEM pattern (a), grain composition (b) and distribution of constituting elements along a line scan (c-g) for W doped sample with x=0.3, sintered 4 h. The grain

composition is SraFeq.01 M0 s7Wo.2605.92.
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composition is SraFeq,02Mo0g72W03306,03-

cation ordering, decreasing the number of antisites, respectively.
This is in agreement with the antisite content determined from
the intensities of the (101), (200) and (11 2) lines of XRD spec-
tra, as [(101)/[I(200)+I(112)]. In a well crystallized Sr,FeMoOg,
the number of antisites, obtained from the above relation was =3%
[10]. In Sr,FeMog 7 W 30¢, the number of antisites decreased from
12.8% to 10.5%, when increasing the annealing time from 4 to 8 h.
High antisite content has been shown in Sr,FeMog gW 1 Og sintered
4 and 8 h, respectively although the same procedure of preparation
has been used as for x=0.3 sample (Table 1). A rather small number
of antisites have been shown also by sintering of SroFeMog 7Tag 30g
samples, at 1300°C. This is not expected since the difference in
the mean charge of B and B’ cations is smaller than in the case
of W-substituted samples, although higher than 2. Probably that
the high sintering temperature, of 1300°C, can be one of the rea-
sons. The commonly sintering temperature reported for this system
was 1150°C [24,27]. This matter is interesting and will be further
analysed.

The SEM and EDS studies were performed on 4-6 samples for
each composition and sintering time, in order to obtain informa-
tion of the grain dimensions and their compositions. As example,

in Figs. 2 and 3 are presented the SEM patterns, as well as the grain
compositions for Sr;FeMog 7Wg 306 samples sintered at 1300°C, 4
and 8 h, respectively. In the case of samples sintered at4 h, the forms
of the grains are rather irregular, having dimensions between 1 and
2 pm. The dimensions of the grains in samples sintered during 8 h,
increased at 2-3 wm and their forms are more regular.

The EDS analyses showed some differences in the com-
positions of the grains for the same sample. The content of
constituting elements was normalized to two Sr atoms. In the
case of sample with initial x=0.3W content, sintered dur-
ing 4h, the compositions of the grains covered the ranges
SraFe.96-1.01M00.67-0.78 Wo.26-0.3305.92-6.05, With a mean composi-
tion of the six grains as SryFeg 9ggMog 697Wo.30806.03- By sintering
during 8 h, there was a more narrow difference between the grain
compositions, namely SrpFeqgg-1.02M00.69-0.72W0.29-0.3305.94-6.04,
with a mean content of Sr,FeMog 71 Wg.3206,01. The same behaviour
was shown for the samples with x=0.1 W. The smaller differences
in the composition for the grains in samples sintered longer time
are in agreement with their narrower XRD lines, as shown in Fig. 1.
We conclude that a more uniform composition of the grains can be
obtained by increasing sintering time. We note that the errors in
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Fig. 4. Magnetization isotherms, at 4.2K, for Sr,FeMo;_yM;0s M=W (x=0.1 and
0.3) and Ta (x=0.3) sintered during 4 and 8 h, respectively.

the determined compositions are not greater than 1%. The com-
positions of the grains along a “line scan” was also analysed. A
more uniform distribution of constituting elements along the grains
can be shown in samples sintered at 1300°C, 8 h. There is a little
increase in Fe, Mo or W content for samples heated 8 h, as compared
to those sintered during 4 h.

3.2. Magnetic properties

The magnetization isotherms, obtained at 4.2K, for some
SroFeMoq_xMxOg perovskites with M=W and Ta are plotted in
Fig. 4. Typical curves for ferromagnetic ordering, generally are
shown. In some samples, the magnetizations increase with field
suggesting the presence of a small contribution, of spin-glass type,
superposed on a ferromagnetic one, particularly for samples sin-
tered during 4 h. The saturation, of the ferromagnetic component,
seems to be obtained in field of 2T.

As showed already [7], in the case of Sr,FeMoOg having 3%
antisites defects, the saturation magnetization is 3.5 wg/f.u. When
the antisites concentration is of 5%, the saturation magnetization
decreased at 3.3 pg/f.u. The above values are below the theoreti-
cal spin-only moment of ferrous ions. As mentioned in Section 1,
the magnetic state is strongly dependent on the degree of order.
In a disordered sample, antiferromagnetic correlations associated
with Fe-O-Fe superexchange interactions have been evidenced [4].
Thus, according to the degree of crystallographic order, there can
be complex magnetic interactions which influence considerably the
saturation magnetizations.

A more complex situation than in the case of Sr,FeMoOg,
is present in W and Ta doped samples. As seen from Fig. 4,
when increasing the sintering time, at 1300°C, from 4h to
8h, the saturation magnetizations of the SroFeMoggWq.10¢ and
SroFeMog 7 W, 30¢ increase from 3.1 pg/f.u. to 3.52 pg/f.u. and from
3.06 pg/f.u. to 3.18 wp/f.u., respectively. The structural analyses,
evidenced, for the x=0.1 and x=0.3 samples doped with W, a
decrease by 3% and 2.3%, respectively of the number of antisites
when increasing sintering time (Table 1). If the ordering mech-
anism is followed by a changes of the corresponding number of
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Fig. 5. Temperature dependences of the resistivities for Sr,FeMog; Wy 306 per-
ovskites, sintered 4 and 8 h, respectively. The resistivities of end series perovskites
having 3% and 5% antisite defects are also shown [10].

iron from antiferromagnetic to ferromagnetic ordering, due to the
diminution of antisite content, an increase of the magnetization
by =0.23 pg/f.u. is expected, close to the observed difference in
magnetizations of the above samples.

Previously, has been reported an increase of magnetization
when W content increases in the composition range x <0.4 [17]. In
the present study, the magnetizations for x <0.3 are little smaller
than the value previously reported in highly ordered SryFeMoOg.
This behaviour can be correlated with a higher number of antisite
defects than in end series compound. At the grain boundary, due
to an imperfect crystallization, the distribution of the constituting
elements could be somewhat different from that inside the grain,
particularly for samples sintered 4 h at 1300 °C. The spin-glass con-
tribution, suggested by magnetic measurements, can be connected
with crystal defects and with relative higher iron content at grain
boundaries, as compared to a random distribution.

The Curie temperatures, T, of Sr;FeMoq_xWxOg solid solutions,
sintered during 8 h, decrease from 420K (x=0)to 363K (x=0.1)and
342K (x=0.3). The T. value of the x= 0.3 sample, sintered during 4 h,
is somewhat higher, T =374K, than the Curie temperature of the
one sintered longer time. This may be connected with possible non-
random arrangement of Fe atoms in some region of grains. This
fact is also suggested by electron microscope studies, as already
mentioned.

The saturation magnetizations of SryFeMog;Tap30g samples
increase only by =0.12 pg/f.u. when sintering time increases. The
relative small increase can be correlated with the little decrease
of the number of antisites (=1%), when the sintering time changes
from 4 h to 8 h. For a similar composition, the decrease of the mag-
netization in Ta substituted samples, as compared to Sr,FeMoOg,
is higher than that of W doped one. The Ta>* seems to disrupt
the double exchange interaction, responsible for the magnetism in
Sr,FeMoOg, more efficiently than W6, as already suggested [27].

3.3. Resistive behaviour

The temperature dependences for resistivities of the
SroFeMog7Wg30g samples, sintered at 1300°C during 4 and
8 h, respectively are plotted in Fig. 5. On the same figure are given
the resistivities of two SrpFeMoOg samples having 3% and 5%
antisites, respectively, but differently elaborated [10]. A great
difference between the resistivities of the two Sr,FeMoOg samples
is shown. In all cases the resistivities decrease with temperature.
According to Niebieskikwiat et al. [30], the differences in the
resistivities are due to different degree of grain boundaries (GB)
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Fig. 6. Field and temperature dependences of the Sr,FeMog7 Wy 306 magnetoresis-
tivities. The data obtained for sample sintered at 4 and 8 h are given.

oxidation. As the oxidation level increases, the GB resistance
of the sample also does and the transport properties become
dominated by the GB insulating barriers. In this situation, the
electrical transport behaviour changes from metallic to insulating.
In the case of pure SroFeMoOg samples, the high resistivity has
been obtained by heating in argon with 0.8% hydrogen (3% AS),
while the other one having smaller resistivity in argon having 1.7%
hydrogen (5% AS) [10] (Fig. 5). The grain boundaries oxidation, due
to possible presence of oxygen impurities, was more effective in
sample heated in argon with smaller hydrogen content.

The resistivities of Sr,FeMog7W( 30g sintered at 1300°C, dur-
ing 8 h are higher that those of the sample sintered 4 h. By keeping
longer time at high temperature the degree of grain-boundary
oxidation is expected to be increased since of possible oxygen
impurities in argon. The resistivities are influenced also by the
grain-boundary densities and hence by the grain dimensions, as
well as their forms. Since resistivities depend also on annealing con-
ditions, as temperature, atmosphere, etc., it is difficult to quantify
(distinctly) the effect of the grain-boundary densities on transport
properties.

The field and temperature dependences of the magnetoresis-
tivities (MR) have been analysed. Higher absolute MR values can
be seen in sample sintered during 8 h (Fig. 6). The contribution of
magnetic state at the grain boundaries, in the intergrain tunnelling
magnetoresistance (ITMR) of polycrystalline perovskites has been
analysed [30,31]. Quantitative models to explain the ITMR are in
principle the same as those proposed to explain the tunnelling
MR in granular materials [31]. The polycrystalline sample can be
described as a network of tunnel junctions whose electrodes are
ideal double perovskite grains and an insulating oxide layer sep-
arating each one [32]. In the case of elastic tunnelling, across a
single barrier and averaged over random grain orientations, the
magnetoresistivities can be written as [31]:

% = —P2m(HY[1 + P2m(H)*] (1)
0

where P is the degree of spin polarization and m(H) is the bulk
magnetization, normalized to its saturation value.

The contribution of spin disorder to magnetoresistivity has been
also considered [31]. This can be taken into account by adding a
linear term, —bH, to the direct tunnelling model:

Ap

1
— bH 2
Lo 2)

= —P>m(H)*[1+P’m(H)*]

where H is external field and b a parameter not field dependent.

In the above model, it was assumed that the region near the
grain boundaries is well ordered, with a polarization characteristic
of the bulk material. This assumption is not true for a polycrys-
talline sample. According to Serrate et al. [31], the field dependence
of the magnetoresistivities can be better described when the bulk
magnetization, m(H) is replaced by the magnetization from the dis-
ordered region near the grain boundaries, mg(H). Thus, the relation
(2) is modified to:

Ap _
oo

As above, the term —bH has been introduced to take into account
the intragrain contribution to magnetoresistance. Assuming a spin-

_P2mg(H)2[1 + P*mg(H2] ' — bH 3)
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Fig. 7. The field dependences of the magnetoresistivities for Sr,FeMog;Wy30¢ at
10K (a), 100K (b) and 290K (c). The data are for samples sintered at 1300 °C during
4h (open circles) and 8 h (full circles). By solid lines are plotted the predictions of
relation (2) with parameters P and b given in Fig. 8.
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glass model, with weak anisotropy field, the mg(H) behaviour can
been described by the relation:

mg(H) = (1—aH /) (4)

The above type of analysis has been used to describe the field
dependences of the magnetoresistivities in (Ba,Sr)FeMoOg per-
ovskites [31,33].

The field and temperature dependences of the magnetoresistiv-
ities in SroFeMog ;W30 perovskites sintered, at 1300 °C, during
4h and 8h, respectively were analysed according to above mod-
els. It can be concluded that the relation (1) cannot describe
the experimental results since of rather high intragrain con-
tribution to magnetoresistivity, which is not considered in the
model.

The field dependences of the magnetoresistivities, at some tem-
peratures, as well as the prediction of relation (2), plotted as solid
lines, are given in Fig. 7. The parameters P and b, obtained by fitting
the experimental data are given in Fig. 8. In limit of experimen-
tal errors a rather good description of experimental evidence is
shown. At 10K, the polarization is around P=0.48, slightly higher
in samples sintered longer time. The b values seem to be not
dependent on temperature and are higher for samples sintered
during 8 h.

The magnetoresistivities of SryFeMog;W 306 samples fitted
with the relation (3) are shown in Fig. 9. A good description of
experimental data, by the fitted curves with the parameters P, a
and b, plotted in Fig. 10, is shown. The polarization determined at
10K, is higher than predicted by fitting with relation (2). The polar-
izations are also higher in samples longer time thermally treated.
The parameter a describing the approach to saturation law, from

(8) 0~

. o 10K,4h 1

e 10K,8h

MR (%)

uH (T)
(b) 0 T T T T T T 2
2 i
4 o 100K,4h
e 100K, 8h

MR (%)

MR (%)
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0 1 2 3 4 5 6 7 8
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Fig. 9. The field dependences of the magnetoresistivities for Sro,FeMog7 Wy 306 at
10K (a), 100K (b)and 290 K (c). The data for samples heated during 4 h (open circles)
those sintered at 1300°C during 8 h (full circles) are given. By solid lines are plotted
the predictions of relation (3) with the parameters given in Fig. 10.

relation (4), seems to be not temperature dependent. The value
a=0.16 T2 (where by T is denoted Tesla) is somewhat smaller
than the reported one in (BaggSrg,)FeMoOg sample, at low tem-
peratures, but coincides with that determined at 250K [31]. The
b parameters, which describe the evolution of the magnetoresis-
tivities inside the grain, increase with temperature, reflecting the
tendency for spin disordering inside the grains.

As a conclusion, the relation (3) describes better the field and
temperature dependences of the magnetoresistivities. The relation
predicts, as expected, an increase of the spin disorder inside the
grains, as temperature increased. A greater intragrain contribution
to magnetoresistivities was also shown by increasing the sinter-
ing interval, as result of the diminution of the number of antisites.
The prediction of the relation (2) concerning a spin disorder not
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Fig. 10. Temperature dependences of the polarization, P, and a parameter obtained
by fitting experimental data with relation (3) are shown in (a). In (b) is given the
temperature dependence of the b values.

temperature dependent inside the grain has no physical reason
(Fig. 8).

The determined polarizations, at 10K, obtained by fitting the
experimental data with the relation (3), are P=0.52 and P=0.57
for Sr,FeMog7Wp30¢ sintered 4h (12.8% AS) and 8h (10.5%
AS), respectively. These values are very close to those experi-
mentally determined and computed in SrpFeMoOg single crystal
having 12.5% AS (P=0.53). In Sr,FeMoOg thin films, a polarization
P=0.85 has been reported [34]. A value P=0.25 was determined
in Sro,FeMoOg having =12% AS, at 77K [33], somewhat smaller
than that obtained at this temperature in Sr,FeMog7Wg 306 sam-
ples. Hemery et al. [33], stated that this value can be correlated
with lower polarization in the intergrain region close to the grain
boundaries, a wider intergrain insulating region as well as spin-flip
scattering from defect states in the intergrain region. This mat-
ter has been further analysed on the basis of the magnetization
and magnetoresistance studies on Sr;FeMoOg and the independent
control of the antisites defects and grain-boundary densities [35].
It has been proposed that MR is dominantly controlled by a mech-
anism derived from the magnetic polarization of grain-boundary
regions acting like spin valves. According to our data, in agreement
with the above proposals, it seems that the polarization is influ-
enced both by the number of AS as well as on the grain-boundary
regions.

We note that the relation (3) is valid when the applied magnetic
field is smaller than the exchange field [31]. This requirement is
satisfied in the present case. The range of external field, used in
determining the magnetoresistivities, is not sufficient to saturate
the contribution of the magnetization due to presence of a small
spin-glass-type contribution superposed on the ferromagnetic one.

4. Conclusions

Two series of pseudo-quaternary double perovskites
SroFeMoq_xMxOg with M=W and Ta, were obtained by sin-
tering at 1300°C during 4 h and 8 h, respectively. The dimensions
of the grains increased for samples sintered longer time. The EDS
measurements evidenced, for the same sample, differences in the
grain compositions. These differences decreased by increasing
sintering time. As a result, narrower XRD lines can be shown.
The number of antisite defects diminishes for samples sintered
longer time. This is followed by an increase of magnetization
as result of the diminution of the number of iron ions involved
in antiferromagnetic superexchange interactions. The spin-glass
contributions to magnetic ordering also decreased.

The magnetoresistivities of SroFeMog 7Wj 30g samples sintered
8 h are higher than of those sintered during 4 h. The experimental
data were analysed by considering both the contributions of the
intergrain tunnelling magnetoresistance (ITMR) as well as of spin
disorder inside the grains. The ITMR contribution is particularly
important in low external field region, commonly below 1.5-2T,
and temperatures T<200K. An intragrain contribution to magne-
toresistivity is also present in the studied temperature range. This
can be correlated with the presence of antisites defects enhanced
by the presence of W. The diminution of the number of antisites,
as result of increasing sintering time, leads also to an increased
contribution to magnetoresistivity.

The polarizations obtained from experimental data are higher
in samples treated longer time, having at 10K, a value P=0.57, for
SroFeMog 7 Wy 30¢. The polarizations seem to be influenced both by
the number of AS, as well as the grain-boundary regions.
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