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Discovery of high Tc superconductivity in Ba-doped La2CuO4 was the
reason that studv in perovskite arrangement 1s mteresting for research works.

ABOs

O=oxvgen
B=transition metal 1on.
A=rare-earth element

The perovskite unit cell.

The A 10ns are on the corners of
the cube and the B 1on is at bodv
center.

L

The oxvgen 1ons are at face center g
&= X
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Some important properties of LaVO3:

> Above Neel temperature shows Orthorhombic symmetry below

this temperature it's considered to be mono-clinic (as reporred by
R.T.A Khan.J Bashir. Matenals Letters 58. 1737(2004)).

# Magnetic transition from paramagnetic to anti-ferromagnetic at 140 K
when cooled under a higch magnetic field.

@ Metal-Insulator transition by doping Ca in LaVO3 (as obrained by C.N
Hoan.J.B.Goodenough Phyvs.Rev.B 52.3241995))

a Most of perovskite compounds like LaVO3 are able for doping of
charge carriers over large rang of compositions without breaking the
CI’}-'SI&] structure. (K Maimi N Y Vasanthacharva J Phvs.Condens Matter 9.7507-75141997))
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Doped LaVO3:

+ Bi1 as doping element to substrtute at La site :
B1 1s semi-metal element with electron configuration
Bis3:[Xe[4£14.5d10.6s2.6p3
+ In La1xB1xVOz the V3— 1s a paramagnetic 1on(magnetic ion)with S=1
but La3+ and B13+ can't be consider as magnetic 1ons because spin is
ZeTOo
+ Jonic radius of Bismuth 1s comparable to 1onic radius of A site.
ionic radmus Bi3+=103 A
ionic radius La3—=1.06 A
+ Orxidation state of La and B1 1s same. B12Os. La20s.

+ Bi3— substutution in LaVO3 dopes extra electrons which are not
bonded.so some physical properties changes. such as magnetic and
electric properties.
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Preparation of the ceramic samples of La1ixBixVOa:

@ Polycrystalline samples of Lal-xBixVO4 were obtamned by standard
solid reaction 1n air

(1-x)/2 Laz03 + 1/2 v20s + X/2 Bi2Os3 > Lai=BixVO4

@ Theyv were grinded and the powder was pressed into pellets

@ To getthe La, B1 VO, phase. LaixBixVO4 pellet was prepared by
reduction reaction at 1323° K for 10 hours in Argon and Hvdrogen(10%o)
furnace.
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Crystal Structure:

e X-ray diffraction measurement
was studied to find crystal

structure,

e It s clear that the entry of B1
1ons for different context
(x<<0.6) brings no change n the
internal structure of crystals.

e (alculation of cell parameters
shows that all compounds
belong to Tetragonal crystal

SVSIC.(CuKa: 1.5418A Reference:Keastigian.
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Phase segregation
To V203 and
LaixBixVOs3 by
dopmg B1 more
than 60 %

Crystal Structure
1s changed
atx > 0.6.
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Cell Parameters

- Tetragonal structure 1s found for four samples

o — a: 90 B:90 v:90 S L S
L

Sample | a(°A) b(“A) c(“A) ' V(°A) .
LavVO3 | 5.63 | 5.63 7.96 25231
LaosBioa VO3 5.61 5.61 7.91 | 248.94 .
| |

LacsBie2VO3 5.63 5.63 7.93 | 251.36 |
La0.sBios VO3 5.62 5.62 7.92 250.15 .
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Magnetization Measurement:

The reason that many researchers are focused on studyv of perovskite
oxide. such as LaVO3. 1s because of their unusual Electric and

Magnetic properties. Lz
//"
//
M=C—" =
T —0 -
Ng J(J +1)ug C

Jkg 7 § f § Anti 2
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Molar Magnetization (emw/'maol)

/X (mol/emu)
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C

! Sample N (OK
—E I K) (emu. Kk .mol-1)

O | LLeff( ps)

| LavO3 = 140 1.8022239 -701.9 | 3.786

I La0.9Bi0.1VO3 =~ 140 2. 3776689 997.0 | 4.348

l La0.8Bi0.2VO3 = 140 2.0909566 —IT3r R 4.077

| La0.6Bi0.4VO3 ~ 170 2.9309183 -1035.7 | 4.828
| La0.4Bi0.6VO3 =170 46232085 -1195.9 6.063
| |

' La0.2Bi0.8VO3 =170 1.81602% _1055.7 6.188
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Resistivity Measurement of Lai«<BixVO3

= [n order to understand the conductivity properties of ceramic
sample,the resistivity measurement was studied at 50 — 400 °K.

# Physical Properties Measurement System was used by
crossing constant current mto the sample and using Ohm'law to
measure resistance.

p=R(A/L)

Seanied sampile
space

Cooling annulus

Puck

Heaters and
thermometers

| Dual impedance
=ystem
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Resistivity(Ohm-m)

70 30 110 130 150 170 190 210 230 250 270 290 310 330

Temperature (K)
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(-]

Energy Gap : 1 /

* Temperature dependence at -

In(p)

higher values(230-400 K)

tollows the Arrhenmus law and K //

1s given by:
p=p0 exp ( EJ/KB_T) ). 00244 ).00280 0.00320 ).00360 ).00400

Eg=2Ea

sample LaVO3 | La0.9Bi0.1VO3 | La0.8Bi0).2VO3 | La0.6Bi0.4VO3 | La0.4Bi0.6VO3 § La0.IBi0l.8VO3

Lg(ev) | 0.216 0.157 0.177 0.197 0.185 0.069
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Resistivity(Ohm-m)
g

70 30 110 130 150 170 190 210 230 250 270 290 310 330

Temperature (K)
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Energy Gap :

[~

1

L

* JTemperature dependence at _

higher values(250-400 K) -

5 - - _ < -3
follows the Arrhenius law and

1s given by:

p=p0 exp (Ea/Ks.1) - nom a -
1 T(LK)
Eg=2Ea
sample | LavO3 | La0.9Bi0.1VO3 | La0.8Bi0.2VO3 | La0.6Bi0.4VO3 | La0.4Bi0.6VO3 | La0.2Bi0.8VO3
tg(ev) | 0.216 0.157 0177 0.197 0.185 0.069
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Conclusion:

1. The temperature dependence of conducuvity for doped
LaVO3 was measured with semiconductor behavior.

|

. Neel Temperature was changed by doping Bismuth.

. Crystal structure 1s Tetragonal for all concentration of
Bismuth less 60%0

Lid

4. Effective magnetic moment increase by doping more Bi

Next work:

1. Thermal Conductivity Measurement for these compounds
due to determine effects of doped LaV O3 to this property.

2. Applicable for electro-thermal devices m which to find high
efficiency
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Conclusion:

1. The temperature dependence of conductivity for doped
LaV O3 was measured with semuconductor behavior.

2. Neel Temperature was changed bv dopimng Bismmuth.

. Crvstal structure 1s Tetraconal for all concentration of

o

Bismuth less 60% wE
. Effective magnetic moment mcrease by dopmeg more Bi
Next work:

| . Thermal Conductivitv Measurement for these compounds
due to determune effects of doped LaVO3 to this property.

2. Applicable for electro-thermal devices m whach to find hugh
efficiency




