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Theseresultshaveenabledto study the influenceof Gd3+ ions substitutedon the structuraldistortions. Somesubstitutionsare envisagedin order to optimize

the ferroelectricsanddielectricspropertiesof thesematerials. Theultimategoalis theuseof materialsexemptstheleadin thecontextof environmentalprotection

asdielectricsfor capacitormaterials,Pyroelectricsfor electronicsmaterials, etc.…

These results offer many perspectives, one of the main concerns the characterization by magnetic measurements to find multifunctional materials.

Fig. 1: TTB type structure. (p), (s) and (t) representpentagonal, square and triangular

sites, respectively

Fig. 2: Principal steps in the fabrication of ceramic.

Analysis using Raman spectroscopy at room temperature

Fig. 3 : Raman spectra of Pb2(1-x)K1+xGdxNb5O15 solid solution as a functionof x 

(0 ≤x≤ 1) atroom temperature. 

Ramanspectrahavewide bandswhich persistuntil to x = 0.7. This explains

the reductionof cationic disorderby substitutionof lead by gadolinium.

Thusconfirming the preferentialoccupationof pentagonalssitesby K+ and

squaressitesby Gd3+ .

The obtained results have shown that the internal vibration modes

dependentdifferently of Gd. The Nb-O elongationmode showstwo rays

about 618 cm-1 and 665 cm-1 which becomenarrowerwhen x increases

without duplication or frequencyshift for all compositions. However, the

vibrationmodeof O-Nb-O deformationshowsa decreaseof thewide in the

half-height and a shift to the high frequencies, followed by a duplication

for the compositionsrich in gadolinium. This behavior confirms the

reductionof thedisorderin theGKN phase(x = 1).

1-Thetetragonaltungstenbronzestructurecanbedescribedby anoctahedras

network MO6 (M = transition metal) connectedbetween them by their

verticesandshowingalongtheχaxis the cavitieswithin the form of tunnels

of pentagonal(p), square(s) or triangular(t) section. The first two sitesof

coordinationnumber15 and12, respectivelymay be occupiedby cationsof

largesize(generallyalkali or alkalineearth), while the(t) siteof coordination

number9, by smallcationssuchaslithium.

2-The PKGN compoundis producedby the solid processwhich consiststo

mixing a stoichiometricamountof different precursors, which aregenerally

theoxides, by manualgrinding. Thepulverizedmixture is reactedat 1200°C

to ensure the reaction between the various precursorsand to form the

crystalline phase. This step is followed by grinding to break up the

agglomeratesformed and to homogenizethe final powder. The methodby

solid process is an easy processwhose implementationaspect is very

economical.

Thecompoundswhich crystallizein theTetragonalTungstenOxygenatedBronzetypestructure(TTB: TetragonalTungstenBronze)areoneof themostimportant

classesof ferroelectrics(niobatesandtantalatesfamilies). Theyhavebeenthesubjectof manystudiessuchasstructurals, dielectrics,Pyroelectricandsoon. More

recently,newapplicationshavebeenrevealedfor thesematerialscontainingrareearthcations.

The main goal of this work is to study the ferroelectricpropertiesof ceramics,especiallythe substitutionsof the squaresitesA (coordinationnumber12) and

pentagonalsitesB (coordinationnumber15). The studiedcompositionsin this work havethe following formula: Pb2(1-x)K1+xGdxNb5O15 (PKGN) (0 ≤x ≤1).

Powdersarepreparedby solid phasereaction. Thecharacterizationis carriedout by Ramanspectroscopyat roomtemperaturein orderto investigatetheinfluence

of Pb2+ substitutionby Gd3+ onein thestructureof thesecompositions.
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