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Experimentctlly estcwUshed hents of solution oj Y203 , Nd203 and oj three 
solid solutions in the syslem Y203 -Nd203 in nitric acid (vol. ratio 
HN03 : H20 = 1 : 1) ctt 298 K were usec{ for determining the enthalpy oj 
mixing jor'the jormation oj solid solutions in this syslem. All tlw specimens, 
tlw heats oj solutions oj which wern mecisured, hcicl ci body-centered cubic lattice. 
Tlw non-zero val,ues oj the enthctlpy oj mixing have shown, that tlw solid solutions 
in the syslem Y203-Nd203 are non-icleal. 

INTRODUCTION 

The present study had the aim to determine the values of the enthalpy of mixing 
due to the formation of so}id solutions in the system Y2O3-Nd2O3, which is significant 
for a better understanding of the chemistry of lanthá.nides and yttrium. The value 
of this quantity is a criterion for the determination of the thermodynamic character 
of these phases. 

EXPERIMENT AL 

The determination of the enthalpy of mixing of solid solutions in the system 
Y2O3-Nd2O3 was based on measurement of the heats of solution of the pure 
components Y2O3 and Nd2O3 and of three solid solutions having the comp9sition 
(the numbers in brackets are numerical values of mole fractions in percent of pure 
components Y2O3 and Nd2O3 in the respective solid solution ): Y2O3(75)-Nd2O3(25), 
Y2O3(50)-Nd2O3(50) and Y2O3(30)-Nd2O3(70) in dilute HNO3 (in vol. ratio 1 : 1) 
at 298 K. 

The specimens were prepared from yttrium oxide (mark ITO-1) containing 
99.96 wt. % Y2O3 , and neodymium oxide (n1ark NO-SS) cotaining 99.99 wt. %
Nd2O3, as follows: The calculated mixture of the oxides was dissolved in dilute 
HNO3 (in vol. _ratio 1 : 2) at 80 °C. Hydrates of the ox'ides were precipitated by 
introducing the acid solution into_ a concentrated aqueous ammonia solution 
(pH > 10). The precipitate, which was probably a solid solution of th.e _oxide 
hydrates, was dried at 200 °C for four hours, and then firéd for three hours in air 
at 600 °C, thus yielding the respective solid solution of oxides with the given composi
tion. Ali the solid solution specimens used in the measurements of the heat of solution 
had a body-centered cubic lattice characteristic of rare earth oxides (the so -calleq 
C -structure [l]). 

The heats of solution of the individual specimens were determined in the solutJ.on 
calorimeter, described in [2] together with the respective measuring procedure. 
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RESUL'l'S 

Using X-ray diffraction du,ta, the lattice parameters a of the cubic solid solutions 
in the system Y203-Nd203 were determ.ined; a plot of their dependence on composi
t,ion is shown in Fig. 1. 

The heats of solution (!:i.Hsol,<fJ) determined for Y203 , Nd203 and for three solid 
solutions as moan values of two or three measurement for each specimen are list.cd 
in Tablo I (rp is a designation of arithmetic me,111) with a maximum relative error 
of 2.8%. 
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I!'ig. 1. Dependence oj paramctcr a oj thc elcmentary cell on composition oj solúl solut'Íon in the sy.�tem 
Y2O3-Nd2O3. 

Tablc I 

Composition of solid solution fiHsol,q, 

I
fiHsol, i<I 6.Hmix 

kJ mo[-1 kJmoJ-1 kJ moJ-1 

Y2O3 -364.6 -364.6 o 

Y2O3(75)-Nd2O3(25) -377.4 -354.9 22.5 
Y203( 50)-N d2O3( 50) -377.7 -345.1 32.6 
Y2O3(30)-Nd2O3(70) -323.5 -337.3 -13.8

Nd2O3 -325.6 -325.(i o

The ont,halpy of mixing values for the formation of solid solutions, Mmix, were 
determined from the differences (!:i.Hsol,id - !:i.Hsol,<fl) for the specimens of the 
rospoctivo compositions. !:i.Hsol,id is the value of the beat of solution of an idea] 
solut,ion of a givon composition given by the oquation 

!:i.Hsol,id = (1 - x) !:i.Hsol,Y,O„({J + X !:i.Hsol,Nd,O,,q, (1) 

where x is the mole fraction of Nd203 in the rospective specimen, The values of 
Msol,icl and Mm1x. are likewise listed in Tahle I. 

Whereas tho concentration dependence of tho lattice páramoter is almost linear 
throughout the entire range (Fig. 1), the !:i.Hmix values first increase with increasing 
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Nd2O3 contcnt in 'lolid solution with Y2O3 (the composition range 0--50 mole¾ 
Nd203) thereafter showing a decrease (the composition range 50--70 mole% Nd203) 
(Tahle I). The relatively great errors involved in the determination of Mmix do not 
affect the eharacter of the dependence. The concentration dependence of the enthalpy 
of mixing for the system Y2O3-Nd2O3 thus indicate, that the solid solutions of its 
components are non-idcal. The non-idealíty of the solid solutions of this system may 
be the ťesult of fonnation of orderod solid solutions arising at the considerable 
difference in .the ionic radii: r(VIY3+) 0.090nm, r(VINd3+) 0.0983 nm [3]; 
the same hehaviour is exhibited, for instance, by the systems La2O3-Dy2O3 , 
La2O3-Er2O:i, La2O3-Yb2O3 [4]. 
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Pripravilí sa tri tuhó roztoky sústavy Y2O3-Nd2O3 , Y2O3 a Ncl2O3 s kubickou, priestorovo 
centrovanou mriožkou, ktoroj odpoveclá približno lineárnn závislosť mriožkovóho parametru 
od koncentrácio. V lmlorimotri pre meranie rozpúšťacích tepiel sa nameralí ieh rozpúšťacie teplá 
v kyselino du sičnej (1 : 1) pri teploto 298 K. Z hodnót zmiošavacej entalpie pri vzniku tuhých 
roztokov sústavy Y203-Nd203 vyplynulo, že tuhé roztoky tojto sústavy vykazujú neideálne 
chovanie. 

O n PE ,D; E Jrn H HE 3 H TA JI h n H H CM E III H 13 A IUHI T J3 g P ,Il; bl X 
PACTJ30POB CHCTEMbI Y203-Nd203 

Il. A. Tnxonon, Hno IIpm,c*, JfoílMCJiaB H'.oca* 

* ff HCmumym XUAtUU CU.'1,UJiam.06 AH CCCP' JI BltUH2pao B 164 
H1icm111nym Heopaa1tu1.1ec1wit xu,auu CAH, BpamuC.Jta/Ja 

B1,1,m noJ1y 1mm,r Tp11 TBěp;\l;!C pacwopa cucTeMr,r Y203-Nd20;, Y203 II Nd203 c 1ty6a
•rnc1wli 06'1,ěMilOIWHTpl!pommuoii pomo'rnoii, HOTopofr COOTBOTCTDYOT rrpn6mrnHTOJlbHO ;rrn:aeň
HUJI 3HDIICl!MOCTl, rrapaMeTpa pemeTW! OT I{Oln\OlITpa1vm. C IlOMOll(bIO H:aJIOpRMeTpa nmr 
onpe,u;eJIOll.lUl TelJJIOT&l paCTBOJlOI!IIJI, ll3Mepa.mr HX TOJil!OT&I pacTnopeHIUI B a30TH0li I<MCJlOTQ 
(ofrr,ěMHOO COOTUOlliOH!!O HN03: H20 = 1 : 1) rrpn TOMrrepaType 298 H'.. Ifa nemr'.IHH 8HTam,
rnra CMOIIIlrna IlllJI l!Jlll o6pa30Bamm TDČpíU,IX paCT130pon CUCTeM&I y �03-N d103 CllOAYOT' 
'ITO TBěptthJe pacTBOJJI,I AUHI!OH CJICTOJ\lbl l!MOIOT HClIJ:(CUJihHOe rronep;eHII8. 

Puc. 1. 3aaucuMocmi, napa.1iempa a &.tie.1te11.mapHoii J1,1<eií1m pewemt.u. om cocmaqa meepooeo 
pacmeopa cucme.itbi Y 203-N d,03. 
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