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The existence of the oompounds with the Nd,O : T102ratlo l;l, 

1:2, 1:4,5 in the system Ndp3 
23 

-Tio2 is well known. The aompounds 

Nd203. TiO;?, Nd203+T102, and Nd 0 .4,5 TiOZ have been Investigated 
23 

in detail. Their struoture and properties have been described in 

/1,2,3,4,5/. The compound Nd203.3Ti02 with the defect perovekite 

8truature has been synthesized ./3/ by copreoipitation 8nd exist8 

in tit0 terperatute range 400 to lo00 C. The Nd Ti 
2-x 2+x07+x (x-094) 

phase with the pyrochlore struoture has been obtained byz the reac- 

tion of the coprecipitated hydroxides. The decomposition of pyro- 

ahlore into Nd$3*4,5Ti0 and Nd203'2Tf02 has been observed above 

IOOO% /y. other publl8hed data on properties of the compound 

Nd203.3Ti02 are not available. 

The aim of our work is to investigate the crystallization of 

the produots of coprecipitation with Nd 0 ; TiO ratio fro8 3 to 

4,5. The investigations have been oarr6d30ut by'means of thermo- 

analytical method at the two heating ratea with eubeequent &-ray 

analysis of quenched specimene. -l-ray data have been obtained on 

diffractometers URCR-2 and URON-3 using Cuk- and Co& -radiation. 

Unit cell parameters have been determined by the least oquere u18- 

thod using reflections in the range 28 80-160'. Thermoanalytical 

studiee of specimens have been oarried out using the apparatus con- 

structed at the Silicate8 Chenietry Institute of the Academy of Sci- 

ences of the URSA. As-prepared specirPens were r$need in water and 

then were heated for two hours at 3GO'C. Thermographs of specimens 

with Nd203 : Ti02 ratio 1:3, 1:3,5, 1:4, 1:4,5 (the heating rate8 

are 10 and 30°/min) are given in Fig.1. AS seen In the figure exe- 

thermal effeete were observed at 800 to lloo%, .their number and 

inteneity being dependent on specimen cor;lpositione and heating ra- 

tes. The result8 of X-ray analysis of speciuens,quenched at diffe- 

rent temperatures are given in Table I. 

From theee reeults it nay be concluded that for the opeclnene 

of the compoeitlon Nd 0 
23 

.3Ti02 the heating rates effect not only 

the 16Ipurity amount but the cospoeition of the main phase a8 uell. 
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At the heating rate loo/tin the main phase of ory8t8lliaation i8 

pyroohloro; the inorease oi heating rate up to ~oO/min reaulte in 

the formation of structure Nd&*ZTio2 , pyroahlore being not found. 

Previously in /V the product oi crystallization for the ooupositi- 

on Rti 0 *3TiO was only pyrochlore. 
23 2 

The dependence of (phaee crompo- 

sitlon of speaimens on the heating rate indicates indirectly to 

the defective-mode structure of pyrochlore ,formed. 

Fig.1. 
I ir 

Thermographs of speaimens with compositions A - N\ ,03*4,5Ti#+ 

B - Ndz03'4T102; C - Ndz03.3,5Ti02, l.~ - Nd203*3Tlo2 at the 

heating rates 10°fmin (I) and 30°/min (11). The figures in- 

dicate the temperature of speolmen quenching. 

The phase with pyrochlore stxuature initially crystallizes in 

Nd203. 3,5 TiOz speairPens, the impurity amount increasing with the 

Increase of the heating rate from 27~ at 10°/min to 109 at jo'/min. 

The temperature increase results in decoqosition oi pyrochlore 

into Nd203*2Tlo2 and Nd203*4,5 Tioz. Investigations 02 specimens in 

the composition range from Nd203.3Ti02 to Ndz03*3,7 T102 ehou that 

pyroohlor with the minimum impurity amount (less than 5So) Is being 

formed in the Nd203*(3,3 + 3,5) TIOL specimens. Besides yyrochlore 

the impurities Ndz03 .2Ti02 and Nd203-4,5 Ti02 are observed in the 

COmPOSitiOns With TiOz: Nd@3 c3,3 ratio, and the impurities 
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;y3 :4,5Ti02 more than 5); are observed in the coupositlons with 

2 :Ivd20f~3,5 ratio. 

Studies of crystallixatlon of jNd203.10Ti02 aail Nd203*3,5TiO2 

specimens have been carried out at the heating rates 5O/min. In 

this case the thermograph shows one exothermal efieet at 825'c 

which corresponds to the pyrochlore crystallization. The temyeratu- 

re Increase leads to the following sequence of formation of the ilp 

purity phases: T102, Nd2D3*4,5T102, and finally, the decomposition 

oi pyrochlore into Nd203*2Ti02 and Nc1203 - 4,5 Ti02. 
TaUng into account the concentration range of pyrochlore exit 

tence, the specimens of the oouposi tions 3Nd203.10Ti02 and Nd203. 

.3,5TiO2 and with the impurity amount less than 5;b at tquenchWooc 
were chosen for the detailed studies..Table 2 gives the data on the 

ehemlcal analysis and unit cell parameters of pyrochlore at the dl- 

iferent temperatures of quenching for above specimens. The specimsn 

Nd203*3,5 TiOy quenched at 830'~ is found to consist of one phase 

as It aould bs proved within the sensitivity of the X-ray analysis. 

This allows ti ascribe the pyrochlore the composition Nd203*3,5Ti02. 

Table 2. Chemical analysis and unit cell parameters of pyrochlore 

at different temperatures of specimen quenching. 
I 

corlIposi tion yuenching tem- Parameter of the cubic phase 
oi specimens perature, Oc with pyrochlore structure, do 

Nd203-3,5lTl02 830 10,209 2 0,001 
850 
870 

l$$;t g 8,;:; I 

890 lo'224 L 0'002 
990 10:246 t do01 

Nd2039,33T102 8jO lo,213 f 0,001 
850 
940 

10,215 L 0,001 

970 
y;; 3 0,001 

, - 0,002 

As seen in Table 2 the increase of the quenohing teknperature re 

suits in the increase of the oubic phase parameter of pyrochlore. As 

pointed above the increase oi temperature is followed by the forma- 

tlon of TM2 and Nd203*4,5 TiOZ phases. Thus the formation of tita- 
nium-rioh pha@es appears to result in decreasing of vacancy concen- 

trations in the cation sublattice, In consequence, the parameter in- 
creases. 

CONCLLJSIONS 

As a result oi UfWstigations in question the practically impu- 
rity-free eolnpaund tit* the pyrochlore structure of the cwyosition 



Nd203*3,5Ti02 has 

of the pyrochlore 

Nd203*3,5Ti'02. As 

been obtained at 83OOC. The range of existence 

structure has been determined: 3Nd203~10Ti02' 

the temperature increases, the unit cell para- 

meter of pyrochlore is also increasing from 10,209*0,001 A to 

10,246*0,001 A. Above 100C°C the compound Nd203*3,5Ti02 

decomposes to Nd203*4,5Ti02 and Nd203* 2Ti02. 

Table 1. X-ray analysis of specimens with Nd20j(3+4,5)Ti02 compo- 
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sition quenched at different temperatures. 

Nd203.3Ti02 Nd203*3,5Ti02 

The amorphous phase 1. Pyrochlore starts to 
crystallize 

~N~~a~T:~~ starts to 2. Poorly formed pyrochlore + 
the amorphous phase 

Nd 0 -2TiO + the amor- 
ph&.aa phasg 

3. Pyrochlore + Nd203* 4::TG0y2 

Nd203*2Ti02 +Nd20j4,5Ti02 4. Pyrochlor + Nd203*2Ti02 

5. Nd203*4,5Ti02+Nd203*2Ti02 

Pyrochlore starts to 
crystallize 
Poorly formed pyrochlore 

Pyrochlore + traces of the 
amorphous phase 
Pyrochlore + traces 
Nd 0 *4,5TiO (-2%) 
PygoJhlore +2Nd203'4,5Ti02 

Nd203*4,5Ti02 + Nd203*2Ti02 

Pyrochlore starts to 1. 
crystallize 
Poorly formed pyrochlore 2. 

~y;;c;lo$"5;i;d203*2Ti02 4. 

Nd,Og.hi$ +Na20j4,5Ti02 5. 

6. 

Nd203*4Ti02 Nd20 *4,5Ti02 

1. The amorphous phase 1. The amorphous phase 
,a 2. Pyrochlore + poorly 

3. The amoun? 3of the 
formed Nd 0 *4,5Ti02 

2. Poorly formed Nd203*4,5Ti02 

3. The amount of the phase is 
(do phases is increasing 
o* 4. Pyrochlore + completely 

increasing 

Aal formed Nd 03*4,5Ti02 
4. Nd203*4,5TiC2 

zi 5. Nd20j4,5Ts0 2 + 
+ Nd20j 21!i02 

- 

The digits in the table indicate the temi,eraturee of specimen 
quenching. They correspond to digits in the fig.1 at heating 
rates lOo/nin (I) and 30O/min (II). 
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