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ON THE NONMONOTONOUS CHANGE OF SENSOR
PROPERTIES OF SOLID SOLUTIONS Bii-<LaxFe1.Co0xO3; BASED
ON BISMUTH FERRITE BiFeOs

It is known that bismuth ferrites (BiFeOs, Bi,FesOy), which are mul-
tiferroics, also have good sensor properties [1-2]. The most studied are indi-
vidual (unsubstituted) ferrites, while solid solutions based on them are stud-
ied less often. At the same time, the literature data on the dependence of the
physicochemical properties of solid solutions on various factors are often
quite contradictory.

The aim of this work is to study the dependence of the sensory prop-
erties of Bi,La,Fe; Co,0; (x =0,1; 0,2; 0,3; 0,5) solid solutions based on
bismuth ferrite BiFeOs; on temperature and the degree of substitution x. The
study was carried out on thick-film Bi1,-,La,Fe; ,Co,O3 samples. Synthesis
of solid solutions was carried out by the ceramic method in air at 800°C from
oxide powders (B1,03, La;0s, Fe,03, Co304) of high purity. La,Os was pre-
liminarily calcined in air at temperature of 1000°C. From the synthesized
powders of bismuth ferrites, thick films (layers) of the appropriate composi-
tion were obtained by screen printing, deposited on substrates of titanate -
lanthanum - calcium zirconate, which had a similar coefficient of thermal
linear expansion with the applied materials. Selection of substrates with a
similar coefficient of linear thermal expansion is necessary to prevent crack-
ing and destruction of the film (at heating — cooling) due to different thermal
expansion of the film and substrate. From powders of bismuth ferrites care-
fully ground in ethanol, a mass was prepared, which was deposited on sub-
strates. Then the substrates were dried in air at room temperature and then
sintered in air at 1073 K for 2 hours. Silver contacts were deposited on the
resulting films (from a suspension of silver in isoamyl acetate).

The sensor properties of thick-film samples (their thickness did not
exceed 0,5 mm) were evaluated from the change in the electrical resistance
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of the films in air (R,;;) and in air containing a certain amount of vapors of
various substances (Rgas):

R, —R.
§=—""".100%
Rair
When studying the dependence of S on x and on temperature, the same
values of the vapor content of each of the substances in the air were taken.
The results of the study of the sensor properties (sensitivity .S) of thick-
film samples of bismuth, lanthanum cobaltite ferrites  Bi;-.La,Fe;-,Co,O3
with (x =0,1; 0,2; 0,3; 0,5) for the content of ethanol, butanol, acetone, di-
ethyl ether, gasoline, ethylenediamine vapors in the air depending on the
temperature are shown in Figures 1, 2.
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Figure 1 — Dependence of the response value S of thick films based
on Bii-LaFei-«Co0x03 with (x =0,1; 0,2; 0,3; 0,5) on temperature to gasoline (a),
acetone (b), diethyl ether (c), ethanol (d) vapors in the air
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From fig. 1 and 2, it can be seen that the dependence of S on the tem-
perature and composition of the ferrite (x value) is nonmonotonic. The max-
imum sensitivity (S) for most samples is observed at temperatures of 650—
750 K, which is close to the Curie temperature for BiFeOs ferrite.
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Figure 2 — Dependence of the response value S of thick films based
on Bii.La,Fe;.»Co.03 with (x = 0,1; 0,2; 0,3; 0,5) on temperature to butanol (a),
ethylenediamine (b) vapors in the air

The samples show maximum sensitivity (250-300 %) in relation to
the content of acetone, diethyl ether and ethanol vapors in the air.

The data obtained may be used for development of gas sensors based
on the above solid solutions.
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