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Recently interest has renewed in layered complerents was~2% The paramagnetic magnetic sus-
bismuth niobates similar to Aurvilis phases, inceptibilitiese}n  and the effective magnetic moments
connection with studies on the effect of defects angi.; of manganese atoms, corrected for the diamag-
constituents metals on the physical properties of theseetic matrix, were calculated.
compounds. A number of perovskite-like complex
oxides containing manganese have been found to The dependence of the paramagnetic magnetic
exhibit a high magnetoresistivity [1]. In this context susceptibility calculated per mole of manganese atoms
studying the states of manganese atoms and intesn the manganese content in the solid SO|utI@ﬁ$a€
atomic interactions in perovskite-like structures ofx) is characterized by a maximum near0.06. Note
various composition appears to be urgent. This workhat similar isotherms were earlier obtained for
deals with the possibility of formation of solid solu- LaMn \M;_,0; solid solutions [3]. Extrapolation of
tions preserving the layered perovskite structurej’ to infinite dilution of the solid solutionx = 0)
typical of the BiBaNb,O, compound. According to allows estimation of the effective magnetic moments
neutron-diffraction data, this structure belongs to th@f a conventionally single manganese atom. In our
A2,am space group [2]. Solid solutions faMn - casep.s 5.54 (77 K) and 5.44 BM (293 K) were
Nb,_,Oq4 (0.01 <x < 0.25) were obtained by calcina- obtained. It should be borne in mind that manganese
tion of stoichiometric amounts of the correspondingn all the valence states possible in the solid solutions
metal oxides (|n the case of manganese it was®h under study has orbital nondegenerate or twice
at 1220 K in air for 30 h with precalcination of the degenerate ground stat%liw,l [Mn(11)], Eg [Mn(111)],
oxide mixture at 850 K. These solid solutions wereand AZg [Mn(IV)] The effectlve magnetic moment
obtained in a wide concentration range, which idor these states is independent of temperature, which
associated with the isomorphous substitution ofacilitates subsequent estimations. Extrapolateg
manganese atoms for the close-in-size niobium. Thare higher than the spin only values for Mn(lll) and
X-ray diffraction study of the resulting solid solutions Mn(lIV) (4.9 and 3.87 BM, respectively), but lower
showed that they all crystallize in the BiaNb,O, than for Mn(ll) (5.92 BM). Further information about
structure. The unit cell parameters of the solid solumanganese atomic states was obtained from the ESR
tions under study remain almost unchanged as thepectra. The ESR spectrum of the most dilute solid
manganese content increases, and for the mosblution with x = 0.01 almost precisely reproduces
manganese-rich solid solution JBiaMn,,Nb, Oy those obtained earlier for LaNal; ,O; solid solu-
they are as followsa 5.571(5),b 0576(1) andc tions [3]. It contains a well-resolved sextet from
25.61(6)A, which is sufficiently close to the unit cell Mn(Il) and a stronger broad S|gnal presumably from
parameters for BBaNb,Oy: a 5.567(1),b 5.567(1), Mn(IV). All these data show that in the systems under
and ¢ 25.674(1) A [2]. study, like in cubic LaMpAl, ,O5; perovskites, the

Jahn-Teller Mn(lll) atoms disproportionate into

The magnetic susceptibilities of the synthesizedMn(ll) and Mn(IV). The only slight rhombic distor-
solid solutions and the diamagnetic matrix,Ba- tion in the structure of the solid solutions suggests
Nb,Oy were measured in the range-820 K by the that this disproportionation is not complete, and a
Faraday method. The accuracy of relative measuremall fraction of Mn(lll) atoms is still present in the
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solution. From the viewpoint of structure electro- ACKNOWLEDGMENTS

neutrality, substitution of Mn(1V) for Nb(V) is strong-
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