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YBa,Cu,04,, reacts with CO, at a significant rate at temperatures above ~400°C.
The stability of YBa,Cu;O,, towards reaction with CO, in CO, + O, mixtures
(Po, = 1.00 atm) has been established as a function of CO, partial pressure and
temperature. Below 730+10°C the reaction products are BaCO,, Y,0; and CuO.
Above this temperature the products are BaCO;, Y,Cu,0O5 and CuO. Thermo-
dynamic parameters for the two reactions have been evaluated for x =0.5.

The recently discovered class of high T, super-
conducting oxides has properties which open up
for many applications. The first efforts to explore
the properties of these compounds were naturally
concentrated on the characterization of phase di-
agrams and crystal structures, as well as on the
systematic mapping of key physical parameters.
However, in order to evaluate their potential use
in practical superconducting devices, properties
connected with grain boundaries, surfaces and, in
particular, chemical reactivity towards environ-
mental components become of utmost impor-
tance.

The superconducting YBa,Cu;O,_; phase (in
the following most conveniently expressed as
YBa,Cu;0q,, with 0 < x < 1) is reported to be
degraded by water.!® Upon heating or when ex-
posed to lower partial pressures of oxygen, the
oxygen content is reduced from a maximum of
seven to a minimum of six atoms per formula
unit.*® Reactions with gaseous species during the
syntheses may be important and it has, for in-
stance, been reported' that in interaction with N,
at elevated temperature some nitrogen can re-
place oxygen in YBa,Cu,Oq,,. Unfortunately,
many studies on the new oxide superconductors
have been performed on phase-impure samples.
The latter problem derives partly from a lack of
knowledge of the phase diagram and inappropri-
ate preparative procedures.

The metal constituents of YBa,Cu,Og,, exhibit
a relatively high average electropositive charac-
ter, and the interdependent high basicity'! of the
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constituent oxides (in particular BaO) suggests
that a detectable reaction between the quater-
nary oxide and CO, could proceed even at rela-
tively low CO, partial pressures and high temper-
atures. In order to make practical use of the
superconducting phases it is important to clarify
this aspect.

The p, T equilibrium for decomposition of car-
bonates can be established using static'? or dy-
namic'® methods. The former procedure is based
on direct measurements of the CO, decomposi-
tion pressure at fixed temperatures. In the dy-
namic procedure, on the other hand, one of the
thermodynamic variables (e.g. T) is set at a value
around the expected equilibrium value and the
response of the reaction system is registered while
monitoring the second variable (e.g. pco,)-

The present paper reports on dynamic thermo-
gravimetric measurements made under condi-
tions of varying temperature and CO, partial
pressure. The apparatus and procedures em-
ployed are similar to those in the cyclic thermo-
gravimetric method reported recently.” The
method has the great advantage of being sensitive
to even small degrees of carbonatization of the
oxide samples.

Materials and methods

Preparation. The quaternary oxide was prepared
from CuO, BaCO, (both reagent grade; Merck)
and Y,0; (99.999 %; Megon, Norway). A stoi-
chiometric mixture of the dried and analyzed






