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The information available on tLhe HnO(SrO)~NbU~NbO? system with

the niobiuam atom in the lower oxidation degree is very limited.
Very few compouvonds bave been found previously in this system. They
are DaNbOW, erNhOW(O,Vﬁxi]), Hnbeyoq. SrNbSOI4 and some sugges-—

tions on Lhe I.laNl)u(_)l,l exislence have been made also. At the same

Lime Nb-based oxide compounds conld be guite interesting in the
secarch of new noncoppoer high T“ supercondnct.ors (see, for example,

Lr,21).
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In the present paper we have studied Ba(Sr) Nbx02x~2 (1) and

B“z(“”z)'Nbxozx-l
HaO(SrO)—NbOLNboy system. The synthesis of Lhe materjials has been

(L1) compositions in the phase diagram of

carried out in vacuum at the temperatures of 1000-1500 C. Barium
carbonate and viobium pentoxide have been used as initial compo-
nents. X-pray analvsis has been carried out. at DRON-UML CuKu radi-

ation. ,
In the subsystem (1) the Tollowing individual compounds have
bheen obtained: HaNl),l()6 {(x=4), H:;Nb.,)()8 and EmrNbﬁ()“ (x=5hH), B«aNbBO].‘1

: 1S o : s rvele ’

and urNh8014 (x=8). In the subnsystoem (11) HaZNb!.)O9 and Serb509
(x=H) have bLeen separaled only. The crystal structure of the com-
vounds obtained has been sludied dy Lhe neutron difraction expe-
rimenls with the use of Rictveld analysis. The crystal lattice of

BaNb406, Ba,Nb O, and Sr?Nh,.)O9 appears to have PAmmm, z=1 space
group and they represenl. the series of n- (BaNbO. ) -3(NbO) compounds
with a X a(NbQ), €, ¥ (ntl)'a(BaNbOQ), where n ig the thickness of

perovskile layer. Al)l of the compounds obtained have typical pe-
rovskite layered structure wilh two-dimensional perovskite layers
and niobium monoxide layers perpendicular Lo ¢ axis. BaNb508 con-—

tians one-dimenLional ¢luster of niobium monoxide, which is para-

llel to ¢ axis. This compound postesses Lhe I'/m, z=1 space group

lattice. Crystal tattice paramelers are closely related with nio-
/—-——-1

bium monoxide block size: nT:6,608A x v 572 a(NbO), CT:4,107Ax

~ a(NbO). HaNL_,O and SrNh8014 are isostructural (of Pbam, z=2

8714
space group) and contain chains of isolated niobium monoxide clus-
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ters. ke
The study of electrophy- @
sical properties carried 2043
out. reveals the compounds ¥ S'ZIVJOs

with one-dimentionalniobium
monoxide clusters —-HaNl)b()8

m

and two-dimentionalolunters 40

B“Hbflob‘ . llaZNbﬁ()9 , &.;1“2Nb509

arce parvamagnetics of Lhe
Curic-Weins Lype and reveal
the metallic character of ,
>(1) dependence (0,,,.,% 10
F( ) I ( 29‘;“

{120
om cm). AL the same Lime the
compounds wilh isolated

clusters - BaNbﬂ() and

11 €0-
S.‘>1'.‘Nl)8()_M are weak diamagne

tics at the room temperature
and have melal semiconductor
phase transilion al 'l‘tftZ'II)K.

Isomorphic substitotion of
Ba(Hr) for La resulls in the 100
shift of phase Lransition Lo
the low Lemperalbure yopion

(1% of La - 'l't?Q'U()K, 2% of 504

La - 'l't’-b‘]()K)-

The next peculinrvily of

o . (S vy i
ﬂaNhU()M and urNb”l.)M Compo

unds §g Lheir Lendency Lo
oxygen absoprtion, their mass {04 .
in increased by 1% under Lhe

yeal. Lrealment. (F:250 C) in
the air. E

The results obiained show F
Lhat all the Or and Ba nio- 60+
bium oxides with the niobium
in the lower oxydation stalos
form Lhe latbtices containing

: ¢ 4 t 3 4

niobium monoxide clusters } ; ; J $ {
which could be isolated, one- -0.6 -0k -0.2 0.0 0.2
or Lwo-dimentional. Compound E k

with isolated cluhsters salis ) J

fay the superconductivity

eriterion by Sleight [ 3). The Fig. 1. The total density of

melal-semiconductor phase states

Lransition appear Lo realize

at eleclron concentration

in the clusters equal to 14 instead of 22 as in Shevrel phases.
n order to cotimale of some of the compounds obtained possess

similar pecualirilties in electronic structure as copper high—’l‘C

superconduchtors, we carried onl Lthe LMTO band sbLructure calcula-
t.ions for the following niobium compounds: SrNhO La ..Nb,.O
' # L 3 3 20,66 °2°6°
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BaNb406, Sr?Nbsoq. The calculations performed showed that for the

SrNbO,, and La, ..Nb,O,. compounds Nbad and O2p bands are complete-
3 0,66 276

ly aseparaled and the Fermi level is situated between them.

In the BaNb4OG and Serbsog partial hibridization of Nb4d and
02p states at the energies lower then K takes place and the
common Nb4d-02p band is formed (Fig.1l). For BaNb406 02p contribu-
tions at the Fermi cnergy (which are typical for high—Tc copper
superconductors) are missing, but for Serb509 quite essential
oxygen akoms contributions at Lhe EF appear. Their value could be

significantly increased when Lhe Ferml level is shifted, for
example, when doping the crystal lattice by atoms of another
valence or changing the oxygen stehiometry ratio. In some cases,
probably, the characleristic picture of high—TC superconductor

electronic structure could appear Logether, hopefully, with super-
conductivity properlies.
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