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ABSTRACT

The micro-powder of LaKFe, ,MO,O¢ (x=0.45, 0.55, 0.65) was prepared by the sol-gel technique. After annealing, the
the XRD spectrum of the samples which annealed at different temperature was tested and the influence on structure of
the samples was studied. The samples belong to monoclinic system and the space group is P21/n by crystallographic
plane index of diffraction peak of the main phase. The diffraction peaks of LaKFe, ,MO,0s move to the right with the
increased Mo doped in. The lattice parameters and volume decrease as x rise. The results show that the optimal
doping ratio is obtained as x is 0.45 and the optimal samples of the series is LaKFe,,MO,0.The diffraction peaks
ofLaKFe,.,MO,O¢move to the right with the rise of temperature and the optimal annealing temperature of it is 1473K.
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INTRODUCTION

Crystal structure and physical properties of theopskite-type manganese oxide is extremely semsitiv their
stoichiometric ratio of the constituent elementsrsoor modulation in composition may change ahetmature of the
compound. So the doping method become an impamattiod in the study of such compounds. The conator
and mobility of the carriers can be improved by idgp Colossal magnetoresistance materials gets gesd of
attention because it has a good prospect in the dieelectronics, especially in magnetic sensoé high-density
magnetic memory. Rare earth manganese oxide beaoresearch focus because they have a wealthy physic
meaning due to the colossal magnetoresistance (§MR)he nature of the substance is directly deteed by the
structure of matter, so the rich physical properti¢ perovskite-type oxides is closely relatedtsoawn special
structure[2-5] and double perovskite oxides is mpadrtant part of it. double perovskite oxides haignificant
applications in superconductivity[6], colossal meigmesistance room temperature magnetoresistartegiais and
etc. Previous research has shown thgE@vioQand SgFeReQ have CMR at room temperature.[7-10] Pradheesh R
researched spin glass state in weakly ferromagB8efi@ CoQdouble perovskite[11],

The double perovskite oxides can expressed,B8A0; and the schematic picture is shown in Figure lereim A
represents an element of the larger ionic radiok as divalent alkaline earth metals Ca, Ba, SiRindnd B' or B" are
transition elements such as Fe, Co, Ni and Mn wismaller ion radius[12].

In the doped oxide the radius of A and B was déffee which resulted in crystal structure distortibnan be measure
by the tolerance factor t[13].

RatRo =t (Re+Ro) (1)

The radius of ion A, B and O can be expressed,a®RRRand R,. Usually if t is in the range of 0.89 to 1.02 tlean
form a stable crystal structure. Whentis 1, itesponds to a full cubic dense structure. Withdiiging on A or B site,
the t-factor and symmetry of the system will chaddeanwhile, the tolerance factor t is closely tedtto temperature
and pressure. Usually with the increasing of temoee t becomes larger and with the decreasingedspre t
becomes larger.[14]
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Figure 1 Schematic picture of double perovskite strcture A,B'B"O ¢

Experiment
The micro-powder of LaKkgMo0,0s (x=0.45,0.55,0.65) were prepared by the sol-gehr&ue[15]. The crude

materials included L#3(99.99%), KNQ(99.99%), Fe (NG 9H,O(AR), (NH;),M00O; etc. The experimental
procedure is as follows:

(1) to weigh materials with an electronic balance;

(2) to configure raw material into a solution;

(3) to stir and heat the solution and to get blamwder sample;
(4)to calcine the powder in the cased furnace @8X0for 2h

(4) to tablet the calcined the powder with a siz&b0 mnx2 mm in the squeezer;

(5) to anneal the samples at 1473K, 1573K and 1868R4 h in the cased furnace and then naturalbl ™ room
temperature in air.

The structure of the samples was determined byyXdiffractionon a diffractometer of RK D/MayA type (Cu Ka)
with rotating target.The diffraction peaks werelmaited.

RESULTS AND DISCUSSION

Figure2-4 show the XRD patterns of Lakk®o,0Os annealed at 1473K, 1573K and 1673K respectivaurgé 5
shows the XRD patterns of LaKf@Mo0g 4505 annealed at 1473K, 1573K and 1673K.

The samples belong to monoclinic system and theesgeoup is P2n by crystallographic plane index of diffraction
peak of the main phase[16]. The results show tieadiffraction peaks move to the right with theraase Mo doped

in. As mentioned earlier , the double perovskitees is expressed asB\B"Og, Fe and Mo is in the position of B'
and B" in this series of experiments. By dopirfedént content of Mo, the valence of it is chaagahe increase of
x. Gradually Md®became more than MY and the ionic radius of Mdis smaller than M8, so the total ionic radius

of B' and B" become smaller. This leads to thckaparameters and volume decrease, thus thadtifin peaks move

to the right.

In Figure 2, the characteristic peaks in the XRBcsum of LaKFe,Mo,0O¢ is very obvious and the spectrum has
almost no impurity one so the crystallinity of #emples is full. In Figure 3, impurity phase appéathe spectrum of
LaKFe,.,M0,0s when x is 0.55 and 0.45 which was annealed atK5TBe spectrum of LaKRegViog 4406 has no
impurity one. In Figure 4, the spectrum of thremgkes have impurity phase all when they were amkat 1673K. If
the annealing temperature is too high, it is natdemive to the crystallization of the samples. HFjnahe optimal
doping ratio is obtained as x is 0.45 and the ogtsamples of the series is Lakk®0,Os.

Through the research above, sample LakBéo,4O¢ is relatively stable in the high temperature psscef
annealing. Figure 5 shows the XRD spectrum of Lals§\0, 405 annealed at 1473K, 1573K and 1673K. It can be
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seen that the crystallinity of LaKEg@Mo 4:05 is full when the annealing temperature is 1473 #ve impurity
phase appears when the annealing temperature &7 8K and 1673K. The diffraction peaks move toright with

the rise of temperature, this because the highezaimg temperature leads to more fully crystali@aso the lattice
parameters and volume decrease so the diffracéakgpmove to the right. So the optimal annealingperature of
LaKFe, 509405 is 1473K.
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Figure 2 the XRD spectrum of LaKFe..M0,Og annealed at 1473K
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Figure 3 the XRD spectrum of LaKFe..M0,Og annealed at 1573K
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Figure 4 the XRD spectrum of LaKFe.,M04Os annealed at 1573K
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Figure 5 the XRD spectrum of LaKFe sdM0, 4406 annealed at 1473K, 1573K and 1673K
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CONCLUSION

The micro-powder of LaKRgM,Og (Xx=0.45,0.55,0.65) were prepared by the sol-gethrigue. After annealing
treatment, the X ray diffraction tests of differamnealing temperature on the influence of thecsira of the samples
was studied.The optimal doping ratio is obtainedk=8.45 and the optimal samples of the series taiodd as
LaKFe,4,M0,0g and the optimal annealing temperature of it is3KL7
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