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Ferroelectrics ABO; with the perovskite-type
structure and their solid solutions are of
considerable importance for  technological
applications [1-3]. Nowadays, ABO; ceramics
become the "heart" of smart systems in many
electronic devices with high level of intelligence.
Up to now, lead-containing materials such as
PbTiOs, Pb(Zr,Ti)Os or PZT and Pb(Mg,Nb)O; or
PMN have dominated the market of electronics[4,
5]. Nevertheless, lead (Pb) is known to be toxic
and may seriously affect human health and natural
environment. Therefore, extensive research is
actually oriented towards the replacement of lead-
based ceramics with lead-free materias. Alkaline
niobates and, in particular, potassum niobate
KNbO; and its solid solutions have been found to
be the most promising lead-free ferroelectric
compounds [6, 7]. In this study, we report the
effect of 20 mol. % of KMgF; on the structural
and ferroelectric properties of KNbOs.

KNbO; and KMgF; powders were prepared by
solid state reaction a 850 and 700 °C,
respectively. 80 mol. % of KNbO; were then
mixed with 20 mol. % of KMgF; and dry-ground
in a glove box. This powder mixture was pressed
into pellets and the tablets were sintered at 900 °C
for 15 h in gold sealed tubes under dry helium.
The obtained oxifluoride K(NbygMQo2)Oz4Foe
was investigated by X-ray diffraction (XRD),
differential scanning calorimetry (DSC) and
dielectric measurements performed in a wide
temperature range (200-800 K).

Like KNDbO the prepared oxifluoride is
orthorhombic at room temperature and undergoes
three phase transitions corresponding to various
structural changes. These ones occur at T, = 293
K, T, =448 K and T¢ = 544 K, respectively. The
ferroelectric Curie temperature of the fluorinated
ceramic (T¢ = 544 K) is much lower than that of
pure potassium niobate (Tc = 708 K). A maximum
of the dielectric permittivity £ of about 1800 and a

dissipation factor tand of 43 % are observed at Tc.
The ceramic K(NbgsMgy2)O.4F0s could be of
interest for €eectromechanica conversion in
piezoelectric devices owing to its high values of
T and tand.

g tand
4 Te 4
2000 | | 10
T,
| -
1000 | T, — | 5
anad L 1 1 1 0
200 400 600
T[K]
References

[1] Buchal C., Siegert M., Integr. Ferroelectrics,
35 (2001), 1-10.

[2] Yoon D.H., Lee B.l., J. Eur. Ceram. Soc., 24
(2004), 753-761.

[3] Scott J.F., Mater. Sci. Eng., B 120 (2005), 6-
12.

[4] Chu SY., Chen T.Y., IEEE Trans. Ultras.
Ferroelectri. Freg. Contr., 51 (2004), 663-667.

[5] Harris N.R., Hill M., Torah R., Towsend R,
Beeby S.P., White N.M., Ding G., Sensors
and Actuators, A 132 (2006), 311-316.

[6] Singh K., Lingwal V., Bhatt S.C., Panwar
N.S., Semwa B.S, Materials Research
Bulletin, 36 (2001), 2365-2374.

[7] Ringaard E., Wurlitzer T., J. Eur. Ceram.
Soc., 25 (2005), 2701-2706.

International Conference HighMatTech, KIEV,
Ukraine, 19-23 October2009.


mailto:ikra@wissal.dz

