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The existence of the compounds with the Nd20 : Tiozratio 1:1,
1:2, 1:4,5 in the gystem Nd203-T102 is well known, The compounds
NdZOB'Tioz. Nd203'2T102, and Nd203'4,5 Ti0, have been investigated
in detail. Their structure and properties have heen described in
/1,2,%,4,5/. The compound N0 - 3710, with the detect perovskite
structure has been synthesized /3/ by coprecipitation and exists
in the temperature range 400 to 1000 C. The Nd Ti_ 0 (x=0,4)
2=x 2+x 7+§
phase with the pyrochlore structure has been obtained by* the reac-
tion of the coprecipitated hydroxides, The decouposition of pyro-
chlore into Nd203-4,5T10 and Nd203-2'1'10a has been observed above
1000% /2/. other published data on properties of the cowpound
Nd203-3T102 are not available,

The alm of our work is to investigate the erystallization of
the products of eoprecipitation with Nd20 : T102 ratio from 3 to
4,5, The investigations have been carried out by weans of thermo-
analytical method at the two heating rates with subsequent x-ray
analysis of quenched specimens. X-ray data have been obtained on
diffractometers DRON-Z and DRON-3 using Culs~ and Cox. -radiation,
Unit cell parameters have been determined by the least square me-
thod using reflections in the range 28 80-160°. Thermoanalytical
studies of specimens have been carried out using the apparatus con-
structed at the Silicates Chemistry Institute of the Academy of Sci-
ences of the USSR. As-prepared speciwmens were rinsed in water and
then were heated for two hours at 30000. Thermographs of specimens
with Nd 0 : TiOo, ratio 1:3%, 1:3,5, 1:4, 1:4,5 (the heating rates
are 10 and 30°/min) are given in Fig.l. As seen in the figure exo-—
thermal effects were observed at 800 to 1100%, .their number and
intensity being dependent on specimen cowpositigns and heating ra-
tes. The results of {-ray analysis of specimens, quenched at diffe-
rent temperatures are given in Table I,

From these results it wmay be concluded that for the specimens
of the composition Ndao -3'1'102 the heating rates effect not only
the impurity amount but the composition of the main phase as well,
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At the heating rate 10°/min the main phase of crystallization is
pyrochlore; the increase of heating rate up to 30%°/min results in
the formation of structure Nd2°3' 2’1‘102, pyrochlore being not found.
Previously in /2/ the product of crystallization for the coupositi-
on Nd20 . 3'.[‘102 was only pyrochlore, The dependence of phase compo—
sition of specimens on the heating rate indicates indirectly to

the defective-mode structure of pyrochlore formed.
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Fig.l. Thermographs of specimens with compositions A - N 203'4,5'1'102
B -~ Nd203'4‘r102;00 - Ndeo '3,5‘1‘122, D - Nd203' 3'1‘102 at the
heating rates 10°/min (1) and 30"/min (11). The figures in~
dicate the teuperature of specimen guenching,
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The phase with pyrochlore structure initially crystallizes in
Nd203- 3s5 '1'102 specimens, the impurity amount increasing with the
increase of the heating rate from 2% at 10°/min to 10% at 30%/min,
The temperature increase results in decowposition of pyrochlore
into N'd203'2'r102 and Nd203-4,5 '!'102. Invegtigations of specimens in
the composition range froum NdZOS' 3'1'102 to Nd203-3,7 '1'1()2 show that
pyrochloxr with the minimum impurity amount (less than 55) is being
formed in the Nd’aos' (3,3 + 3,5) Ti0, spéecimens., Besides pyrochlore
the impurities "d2° -2’1‘102 and Ndao 4,5 Tio,, are observed in the

3 3 2
compositions with Ti0,: Nd 03 <3,3 ratio, and the impurities
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Nd2° :4’5T1°£ more than 5y are observed in the couwpositions with
'rio2 :Nd203>3,5 ratio.

Studies of erystallization of 3Nd;05-10Ti0p andl Ndp05-3,5T10;
specimens have heen carried out at the heating rates SQ/min. In
this case the thermograph shows one exothermal effect at 825%
which corresponds to the pyrochlore crystallization. The temperatu=-
re increase leads to the following sequence of foruwation of the iuw—
purity phases: T10,, Nd203'4,5T102, and finally, the decoumposition
ol pyrochlore into Nd203-2T102 and Nd203 © 4,5 T10,.

Taking into account the concentration range of pyrochlore exis
tence, the specimens of the compositions 3Nd203-10T102 and Nd2°3'
3,5T40, and with the impurity amount less than 5y at tquench-830°c
were chosen for the detailed studies. Table Z gives the data on the
chemical analysis and unit cell parameters of pyrochlore at the di-
fferent temperatures of quenching for above specimens, The speciman
Nd203'3,5 Tioe guenched at 830°c is found to consist of one phase
as 1t could he proved within the sensitivity of the X-ray analysis.

This allows tb ascribe the pyrochlore the composition Nd203-3,5T102.

Table 2, Chemical analyais and unit cell parameters of pyrochlore
at different temperatures of specimen guenching.

*

Composition Quenching tem— Parameter of the cublc phase
of specimens perature, 9 with pyrochlore structure, A
Nd203-3,51T10 830 10,209 % 0,001
850 10,214 7 0,001
E 101554 9100
00
930 10,246 * 0,001
Nd 0. 3,33T10 830 10,213 * 0,001
ok 2 =
850 10,215 = 0,001
940 10,235 % 0,001

As seen in Table 2 the increase of the quenching teuperature re
sults in the increase of the cubic phase paraneter of pyrochlore, AS
pointed above the increase of temperature is followed by the forma-
tion of T1i0, and Ndg0y-4,5 T10, phases. Thus the formation of tita-
niun-rich phases appears to result in decreasing of vacancy concen-
trations in the cation sublattice, in consequence, the paraweter in-
creases,

CONCLUSIONS

As a result of investigations in question the practically impu-
rity-free ocoumpoutd Wwith the pyrochlore structure of the couposition
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Nd203-3,5’l'io2 has been obtained at 830°C. The range of existence
of the pyrochlore gtructure has been determined: 3Nd203-1oTi02+
Nd203-3,5Ti02. As the temperature increases, the unit cel} para-
meter of pyrochlore is also increasing from 10,209%0,001 A to
10,245%0,001 A. Above 1000°C the compound Nd,05- 3,5T10,
decomposes to Nd203'4,5Ti02 and Nd203-2T102.
Table 1. X-ray analysis of specimens with Nd205(3+4,5)T102 compo-
sition quenched at different temperatures.

Nd203-3’1‘102 Nd203-3,5’1‘102
2 1. The amorphous phase 1. Pyrochlore starts to
g;a crystallize
a9 2. Nd,0,-2Ti0, starts to 2. Poorly formed pyrochlore +
o O cr?s@allizg the amorphous phase
2T 3. Nd,0, 2Ti0, + the amor- 3. Pyrochlore + Nd203'4,5TiO2
o phgug phasg (-~10%)
2% 4. Nd,0, 2710, +Nd,0:4,5Ti0, 4. Pyrochlor + Nd,O,- 2T10
a8 273 2 273 2 N 273 2
5e Nd203 4,5T102+N'c1203 2'1‘102
1. Pyrochlore starts to 1. Pyrochlore starts to
crystailize crystallize
o 2. Poorly formed pyrochlore 2. Poorly formed pyrochlore
éﬂ'fe‘ + traces Nd,O0,-2TiO
A 3. Pyrochlore gN&203-2%i02 3. Pyrochlore + traces of the
By ' amorphous phase
g“ 4. Pyrochlore + Nd203-2TiO2 4. Pyrochlore + traces
) + Nd202~4,5TiO Nd 08-4,5'1‘102 (—2%)
é‘é 5 Nd203- TiO, +N 2054,5T102 5. PyPocdhlore + Nd203'4,5T102
6. Nd203 4,5’1‘102 + Nd203 2T102
Nd203-4'1‘102 Nd203 4,5'1‘102
1. The amorphous phase 1. The amorphous phase
g 2. Pyrochlore + poorly 2. Poorly formed Nd203-4,5TiO2
s formed Nd,05 4,5Ti0,
oo 3. The amoung of the 3. The amount of the phase is
@ O phases is increasing increasing
2 4, Pyrochlore + completely 4. Nd203'4,5'1‘102
° 2 formed Nd 03-4.5'1‘102
S0 De Nd2054,5T 0 o+
SRS + Nd203- 210,

The digits in the table indicate the temj.eratures of specimen
quenching. They correspond to digits in the fig.l ai heating
ratea 109/min (I) and 30°/min (II).
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