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ABSTRACT

Lay.«Sr«CuO,5, has been recantly investigated as a
potential superconducting material due to the similarity of
its gructure ad compaosition  compared  with
Y Ba,Cuz0,.4[1].However, this material also exhibits mixed
conducting charaderistics. In mixed conductors, the
aliovalent dopant usually plays an important role on the
enhancement of conducting behavior and structural
stabili zation. Thus, the objedive of this work was to study
the dfea of Sr dopng on conductivity and structure
stability of the L&.SrCuO,s, using XRD, TEM,
AC-impedance spedroscopy. The samples were prepared
by conventional ceramic processng. LaOs; SrCO;, and
CuO were ball-milled in a desired ratio. The powder
mixture was then cacined at 800C for 24 hours in air.
Die-pressed pell ets were sintered at 960°C for 20 hours in
ar.

The XRD results for samples doped with various
amount of SrO, is shown in Fig.1. With the addition of 10%
SrO, the powder mixture of LaO; and CuO shows a
monoclinic structure d&ter heded at 800°C . With the
addition of 15% of SrO, the intensity representing the
monoclinic phase significantly reduced. On the contrary, a
tetragonal phase was formed. When 20%~30% of Sr was
added into La,0Os; and CuO mixture, only tetragonal phase
was observed. This tetragonal phase can be viewed as a
La,SrCuO; perovskite with a superstructure due to
excessive and ordered oxygen vacancies.However, when
the concentration of SrO was incressed to 35%, extra
refledions from La,SrCu,Og was observed. As more of SrO
was added into LaO; and CuO, a Sr-rich phase of
Sr.74CUO, appeaed in addition to the tetragonal phase and
La,SrCu,0g.

The XRD results indicate that the addition of SrO
enhanced the stability of perovskite. Thus, a single
tetragonal phase was obtained when X=0.2 o 0.3.The
enhancement of Sr addition on the stability of tetragonal
perovskite can be rationalized using the following defed
readion:

1/2 O, +2Sr0 + 2Cu0 — 2Sr 4 + 2Cuc,* + 500"
Vg
This defed readion suggests that the incorporation of SrO
and CuO into a perovskite lattice in oxygen-rich
atmosphere tend to form Cu(TlI) and oxygen vacancy when
the formation of oxygen vacancy is favored.

The formation of Cu(Ill) is believed to be the main
resson for the stabilization o perovskite. Based on the
eledroneutrality for a ABO; perovskite, divalent caion is
not stable in the B-site cdion sublattice espedally when A
site is occupied a trivalent cation such as La*. When SrO
was added into the A-site cdion sublattice, Cu(II) can be
oxidized to Cu(1ll). Thus, the perovskite structure became
more stable. As more and more Sr was added , the Cu(II) is
expeded to be saturated under the ambient atmosphere.
Thus, Sr-rich phase, LaSrCu,Os and Srg,4,CuO, were
formed. In addtions, LaCuO; perovskite mnsisting of
solely Cu** as B site ions is not favored either because the
tolerance fador estimated is greaer than 1.0. This means
that Cu® ion is too small for the octahedral interstice
surrounded by oxygen ions.

Fig.2 shows the dedricd conductivity plotted as a
function of temperature (L/T) for samples doped with

various amount of SrO. Without the aldition of SrO, the
sample exhibited ionic conduction behavior due to the high
concentration of oxygen vacancy. With the aldition of SrO,
the increasing concentration of Cu(Ill) grealy enhanced the
eledronic conductivity. When the SrO dopant exceel the
solubility limit, the SrO-rich second phase suppressed the
eledronic conduction significantly.
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Fig.1 XRD pattern of Lay.,SryCuO, s, X=0.1~0.5
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Fig.2 The conductivities of La,.,Sr,CuO;5s.,X=0.1~0.4,
plotted as afunction of UT (T=293XK to 7073K)
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