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The effect of silver on thermal e.m.f. and electric resistance of La,_,Sr,CoO5 5 (x = 0;
0.15; 0.35) ceramic samples prepared by solid phase synthesis has been demonstrated. The
thermoelectric characteristics of the ceramics become enhanced by the silver addition, the
conductivity character remaining unchanged.

IIpomemoncTpupoBano BiausHue cepedpa Ha Tepmo-dllC U siieKTpUUECKOe COIPOTHUBJIEHUE
kepammueckux obpasmos La, , Sr,CoO5_ 5 (x = 0; 0.15; 0.85), momryueHHBIX METOZOM TBEPHO-
(asHOro cuHTe3a. YCTaHOBJIEHO, UTO IIPU BBEJeHUN cepebpa TepMOdJeKTPUUYecKHe XapaKTe-

PUCTHUKHW KE€PpaMUK yJYyYIIarTCd. XapaKTep IIPOBOAUMOCTHU IIPU 9TOM HEe HU3MEHfAEeTCd.

Today, a considerable attention is given
to studies of physical properties of a novel
class of metal oxide compounds, the oxygen-
deficient cobaltites R;_,A,C005_5 (R = rare
earth ion, A = alkali earth ion, 0<x<1). The
interest in investigation of those materials
was initially caused by a large negative
magnetoresistance in La,_,Sr,Co05_5 com-
pound [1]. Another property of cobaltites,
the high thermal e.m.f values, is ascribed
usually to strong electron correlations, but
its nature remains still unclear [2]. High
thermal e.m.f. were reported for both un-
doped and strontium-doped LaCoOs [3]. The
low conductivity values of those compounds
may hinder the application thereof in ther-
moelectric converters. The addition of silver
to complex oxides of other transition metals
(cuprates and manganites) is known to en-
hance the conductivity [4, 5]. In those
cases, silver may be present both in ionized
state and as metallic clusters. Those com-
pounds, like cobaltites, are systems with
strong interelectron correlations. The physi-
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cal properties thereof are similar to a great
extent. To date, the effect of silver on
physical phenomena in cobaltites was not
studied. The aim of this work was to study
the conductivity and thermal e.m.f. changes
in undoped and strontium-doped lanthanum
cobaltites caused by silver addition thereto.

The ceramic samples of initial
La,_,Sr,Co05_5 composition (x = 0; 0.15;
0.835) were prepared using the standard
solid phase technique. The CoO, La,0O5, and
SrCO; powders were mixed in the
stoichiometric ratioc and compressed at
100 MPa. The sintering was carried out in
three staged for 2 h each, at temperatures
800°C, 900°C, and 1250°C, respectively, the
sample being subjected to grinding and com-
pression after each sintering stage. The
samples were shaped as 2.5 cm long rectan-
gular parallelepipeds of 0.2x0.55 ecm? cross-
section. The Ag containing samples were
prepared in a similar manner, with AgNO;
adding to the initial powder mixtures in
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Fig. 1. Temperature dependences of specific
electric resistance for LajgsSry15C005 5 (1)
and (Lag g5Sr) 15)0.75A00 25C004_5 (2) samples.

amounts corresponding to 5, 20, and
25 mol. % Ag for samples with x = 0.35, 0,
and 0.15, respectively.

The Seebeck coefficient for the ceramics
synthesized was determined by the integral
method with copper as a reference. Indium
applied by ultrasound soldering was used as
the solder providing the ceramics/copper
contact. The thermal e.m.f. was induced in
the 20 to 400°C temperature range. The
cold junction was thermally stabilized at
20°C. The hot junction temperature was
measured using a copper/constantan ther-
mocouple. The resistive measurements were
carried out by dec four-probe technique. The
measuring current was passed along the
sample. The indium contacts were applied
along the sample width using the ultra-
sound soldering. The distance between the
potential leads was 10 mm. The measuring
current did not exceed 50 mA. According to
XPA data, the silver-containing samples
consisted of a single phase of perovskite-
like crystal structure with rhombohedrically
distorted unit cell characterized by the cell
parameters a=b=0.5376 nm, c=
1.34207 nm for Lao SAgO 2COO3_6 and a =b =
0.53895 nm, c=1.34294 nm for
(Lag 85570 15)0.75A90.25C003_5 samples.

The temperature dependences of specific
electric resistance p and the changes therein
due to silver addition to Lao_858r0_15COO3_8
and Lao_65sro_35COO3_8 are presented in
Figs. 1 and 2, respectively. The p(T) de-
pendence for the LaggsSrg(15C005_5 sample
is of semiconducting character; as x in-
creases up to 0.35, the transition to metal-
lic conductivity type takes place, in agreement
with literature data [6]. The Ag addition
causes the conductivity increase by a factor of
3 to 4, its character remaining unchanged. The
temperature dependences of specific thermal
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Fig. 2. Temperature dependences of specific
electric resistance for LaggsSry35C004 5 (1)
and (Lag g55rg 35)0 05A90.05C005_5 (2) samples.
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Fig. 3. Temperature dependences of Seebeck

coefficient for LajgsSry5C005 5 (I) and
(Lag g5570.15)0.75A90.25C003 5 (2) samples.

e.m.f. for the L30858r015COO3_5 and
(Lag g55r0.15)0.75A00 25C003 5 ceramics  is
shown in Fig. 3. The Seebeck coefficient (S)
for LaggsSry35C005 5 sample amounted
5.5 uV/K and was temperature-independent
in the 20 to 200°C range. The addition of
5 % Ag did not cause any changes in S
value. The charge carrier nature (holes) re-
mained unchanged at Ag addition for the
samples with both metallic and semicon-
ducting conductivity types. The resistive
and thermoelectric examination results for
the Lag gAgp2C00,_5 ceramics were similar
to the above ones. LaCoOj3 is well known to
be a dielectric with a high Seebeck coeffi-
cient [7]. As 20 mol. % Ag were added to
that compound, the conductivity increased
by several orders (up to values typical of
semiconductors), the high Seebeck coeffi-
cient being conserved.
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Fig. 4. Temperature dependences of specific
electric resistance and Seebeck coefficient for
Lay gAgg ,C004_5 ceramics.

Thus, the addition of silver to LaCoQOj
and La—Sr—Co-0O ceramics enhances their ther-
moelectric properties, in particular, the elec-
tric resistance decreases and the high thermal
emf values are kept. The conductivity charac-

ter and charge carrier type remain un-
changed. The S2/p value for LagpgAdp,C005 5
and (Laogssro15)075A9025COO3_8 samples at
room temperature is about 10~% W/(m-K2),
thus being close to thermoelectric efficiency
of modern thermoelectric materials. This of-
fers good prospects for practical application
of cobaltites in thermoelectric converters.
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Bnaus cpioaa ma tepmo-EPC
Ta ejieKTpoomip Kepamiku La-Sr—Co-O

A.A.Ko3noécvruii, B.Il. Xipnui, T.I'./[eiinexa, O.B.Cemenos,
B.M.Ily3ixoé6, II.B.Mameiiuenrko, B.O.Dinkensv

ITpomemoucrpoBarno BuiauB cpibna Ha Tepmo-EPC Ta eneKTpuuHuMil omip KepamiuHmx
spaskis La,_ ,Sr,CoO,_ 5 (x = 0; 0.15; 0,35), omep:KaHUX MeTOJOM TBePAO(DAZHOrO CHHTE3Y.
BeramoBieno, uTo mpu BBeJEeHHI cpibsia TepMOENEeKTPUUYHI XapakTepUCTUKU KepaMiK ITo-
Jinmyorbesa. XapakTep IPOBiTHOCTI IpuM IIboMY He 3MiHIOETHCH.
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