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Abstract

According to the results of the samples studied by the method of X -ray phase and microstructural analyses, the
phase equilibria in the ternary system ZrO 2zHfO2zSmzOswere investigated. The formation of new phases i n the

© On7HfO27SmMp0s system at 1600 < xAO 1160 | AOAOOAAS ) O EO AOOAAI EOEAA
T £ OITEA OI1006EITO 11 OEA AAOEO 2 imanodidcqd) Adifiafidns of M@ - &nbl j
i T1T7T A1 ET EA | on§l of iSie@E ot dlsh GhE ordered phase with structure of the pyrochlore -type (Py)
Ln2Zr207 (Ln2Hf207). The boundaries of the phase fields and the parameters of the unit cells of the formed phases
are determined. The studied isothermal cross section of th A :2gHfO2zSmx0s system is characterized by the
formation of continuous rows of cubic solid solutions based on a phase with a structure of the pyrochlore -type
SmeZr207 (SmzHf207) and a structure of the fluorite type F -ZrO2 (HfO2). It is established that t wo regions of
homogeneity of cubic solid solutions (F) are formed in the investigated system. The existence of these regions of
homogeneity is due to the rupture of the solubility of the F  -ZrO2 (HfO2) phase in the region of the existence of an
ordered phas e with a structure of the pyrochlore -type Sm2Zr207 (SmzHf20y7). It is established that a solid solution
based on a cubic modification with a fluorite -type structure exists in equilibrium with all phases observed in the
system. Isothermal cross -section of th e state diagram of the system ZrO 2zHf02zSm0s A0 pomnm J# EO
the presence of one three -phase (F + T + M), as well as five two-phase (B + F, two-F + Py, M+ F, T + F ) areas.

Keywords phase equilibria, phase diagram, solid solution, latte parameters, functional ceramics
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Fig. 1. Isothermal section at 1600 JC for the ZrO;zHfOszSm0z O U O O Adsinglesphase samples,
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Fig. 2. Concentration dependences of lattice parameters for solid solutions based on pylochore  -type (Py) along the
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Table

Phase composition and lattice parameters of ZrO2zHfO2zSm20s samples annealed at 1600 “Cfor 10 h (according to

XRD and scanning electron microscopy)

S 8 ) Vl e . ~ 7 A v e AP v ¥ A ‘, BN F].
%
20 HO:  smO; T S Py M
. a b ‘ [
ST ot om0 Y T gu kR (AESD) 3
0 50 50 Py +<F> 0.5350 1.0595 Z Z Z Z
5 47.5 47.5 Py +<F> 05349 1.0593 Z Z Z Z
10 45 45 Py +<F> 0.5289 1.0592 Z Z Z Z
15 42.5 425 Py +<F> Z 1.0584 Z Z Z Z
20 40 40 Py Z 1.0576 Z Z Z Z
25 37.5 37.5 Py Z 1.0560 Z Z Z Z
30 35 35 Py Z 1.042 Z Z Z Z
35 325 325 Py Z 1.0526 Z Z Z Z
40 30 30 Py +<F> 0.5246 1.0492 Z Z Z Z
45 27.5 27.5 Py +<F> 0.5233 1.0464 Z Z Z Z
50 25 25 Py+<F> 0.5211 1.0428 Z Z Z Z
55 225 225 <F> 0.5200 Z Z Z Z Z
60 20 20 <F> 0.5188 Z Z Z Z Z
65 175 175 <F> 0.5176 Z Z Z Z Z
70 15 15 <F>+<T*> 0.5168 Z Z Z Z Z
75 125 125 <F>+<T*> 0.5164 Z Z Z Z Z
80 10 10 <F>+<T*> 0.5162 Z 0.5156 0.5333 0.5036 99.90
85 75 7.5 <F>+<T*> 0.5158 Z 0.5203 0.5230 0.5243 99.01
90 5 5 <F>+<T*> 0.5156 Z 0.5155 0.5271 0.5230 99.85
95 25 25 <F>+<T*> 0.5154 Z 0.5154 0.5270 0.5231 99.84
97 15 15 <F>+<T*> 0.5151 Z 0.5150 0.5275 0.5231 99.92
99 0.5 0.5 <T*> Z Z 0.5146 0.5268 0.5235 99.77
T T 20si BT ETECER:E
50 50 0 <T*> Z Z 0.5273 0.5242 0.5190 97.28
47.5 47.5 5 <F>+<T*> 0.5150 Z 0.5124 0.5242 0.5221 98.92
45 45 10 <F>+<T*> 0.51%4 Z 0.5151 0.4885 0.6496 94.17
42.5 42.5 15 <F> 0.5175 Z Z Z Z Z
40 40 20 <F> 0.5188 Z Z Z Z Z
375 375 25 Py+<F> 0.5208 1.0424 Z Z Z Z
35 35 30 Py+<F> 05238 1.0477 Z Z Z Z
325 325 35 Py Z 1.0537 Z Z Z Z
30 30 40 Py Z 1.0596 Z Z Z Z
275 275 45 Py+<F> 0.5335 1.0611 Z Z Z Z
25 25 50 Py+<F> 0.5344 1.0628 Z Z Z Z
22.5 22.5 55 Py+<F> 0.5349 1.0699 Z Z Z Z
20 20 60 <F>+<B> 0.5350 Z Z Z Z Z
175 175 65 <F>+<B> 0.5351 Z Z Z Z Z
15 15 70 <F>+<B> 0.5353 Z Z Z Z Z
12.5 12.5 75 <F>+<B> 0.5358 Z 1.4488 0.3237 0.9122 70.89
10 10 80 <F>+<B> 0.5364 Z 1.4500 0.3302 0.9090 7331
5 5 90 <F>+<B> 0.5366 Z 1.4650 0.3235 09124 71.35
25 25 95 <F>+<B> 0.5372 Z 1.4735 0.3226 0.9125 71.19
2 2 96 <F>+<B> Z Z 1.4729 0.3154 0.9228 70.36
15 15 97 <F>+<B> Z Z 1.4693 0.3231 0.9121 71.16
1 1 98 <F>+<B> Z Z 1.4695 0.3234 0.9118 71.14
0.5 0.5 99 <B> Z Z 14701 0.3221 0.9121 70.82

’



42

Journal ofChemistry and €chnologies2022,30(1), 34-43

0 0 100 <B> Z Z Z Z Z Z
LT T T30 %I

30 69 1 r e Z Z 0.5049 0.5093 0.5463 95.44

30 67 3 [ &P>+<T*> 0.5143 Z 0.5055 0.5105 0.5464 95.55
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S I - A ) B Z'~'"’”d.|"€4’ )
~ 0w o~ . f N v www I 203 <F>Z” ,.‘,w,\ - L ~ “3..|'4 > a2 w 7 ~ ¢ ~ o~ PP L I oW
S 4 2(Hf02) Pyz' N o oo f ”"S’mzZr’zO7(szHfz(57)“ T T T
10 gEoA| AITTAEOGEITO | AO ponmnl# El O zsr@zdEesEotharAdﬁOr@teaa)AOOAm‘
formation of monoclinic modification of M -ZrO2 was observed. Designation of phases: <B>, solid solutions based on
monocin EA [ 1T AEEAALDERPh T0% 130dA O1 1 OOET T O AAOCAA 11 -HfeAsthdurelof AEALAAOD

. Oy (HfO2); Py -ordered phase of type -pyrochlore Sm »2Zr>07 (SmoHf207).
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