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Binary systems at the boundaries of the ternary Y-Rh—Ga system have been studied
widely including the phase diagrams over the whole concentration regions for sys-
tems Y—Ga and Y—Rh [1-3]. The corresponding crystallographic data are summa-
rized in Table 1. The Y-Rh—Ga system has been studied previously only with respect
to the formation of compounds with specific compositions and structures: Y,Rh;Gag
(Y,Co3Gae-type) [4] and YRhGa (TiNiSi-type) [5].

In this communication we present the results of investigation of the isothermal
section of Y-Rh—Ga system at 870 K in the range 0-0.50 at.% Rh and new ternary
intermetallic compounds. Isothermal section of Y-Rh—Ga phase diagrams has been
built by X-ray phase analysis of 97 alloys prepared by arc melting in argon (with Ti as
a getter). High purity metals (yttrium, 99.76 mass %; rhodium, 99.95 mass % and gal-
lium, 99.99 mass %) were used for these preparation of the alloys. During arc melting,
the weight losses were less than 1% of the total mass of the ingots. The alloys were an-
nealed in quartz ampoules under vacuum at 870 K for 720 h. Phase analysis was car-
ried out using X-ray powder diffraction patterns obtained by Debye method (camera
RKD-57.3, CrK-radiation) and powder diffractometer DRON-2.0 (FeK,-radiation,
with Silicon standard). Lattice constants were determined from the powder patterns
(diffractometer DRON-3.0, CuK,-radiation). For the crystal structure determination
diffraction data were collected using a 626 scan technique with steps 0f0.05 ° 26 and
exposition time 10-20 sec. at every point (diffractometers DRON-4M, CuK,-radia-
tion and HZG-4a, CoK-radiation). The intensity and position of each reflection were
determined precisely by the PROFAN profile from the CSD program package [6].
The isothermal section of the phase diagram of the Y-Rh—Ga ternary system at 870 K
in the range 0-0.50 at.% Rh is shown in Fig. 1. Ten ternary compounds were found in
Y—-Rh—Ga system. Previously we reported the crystal structure of Y;Rh;Gag [7],
Y (Rho20Gag g0)3 [8], YRho33Ga; 6 [9] and Y3(Rhg.s0Gag.40)2 [10] compounds. Crys-
tallographic parameters of these ternary compounds are presented in Table 2. The sys-
tem is characterized by the existence of numerous compounds with narrow
homogeneous regions. The YRh phase dissolves up to 15 at.% gallium. All other bi-
nary compounds dissolve less than 2 at.% of the third component.
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Figure 1. Isothermal section of the Y-Rh—Ga system at 870 K at the range 0-0.50 at.% Rh.

Table 1. Crystallographic data of the binary intermetallic phases in Y-Rh—Ga system, existing at 870 K.

Compound Structure Space Lattice parameters, nm Ref.
type group a b c
YGa, AlB, P6/mmm 0.4217 - 0.4111 [2]
Y;Gas Tm;Gas Pnma 1.145 0.9674 0.6098 [2]
YGa a-IT1 Cmcm 0.42963 1.0876 0.40738 [2]
Y;Ga, Gd;Ga, [4/mmc 1.162 - 1.486 [2]
Y;5Ga; Mn;Si; P63/mmc 0.8576 - 0.6415 [2]
YRhs CaCus P6/mmm 0.5141 - 0.4294 [3]
YRh; CeNi; P63/mmc 0.5230 - 1.738 [3]
YRh, MgCu, Fd3m 0.7498 - - 2]
YRh CsCl Pm3m 0.3430 - - [3]
Y;Rh, Y;Rh, [4/mcm 1.1232 - 2.516 [3]
Y7Rh; ThsFe; 0.9775 - 0.6190 [3]
Y;sRh; Mn;Si; P63/mmc 0.8161 - 0.6398 [3]
Y3;Rh Fe;C Pnma 0.7138 0.9438 0.6319 [2]
Rh,Gay Co,Alg P2,/c 0.6448 0.6405 0.8829 [2]
B =96.85°
RhGa; IrIn3 P4n2 0.648 - 0.654 [2]
Rh,oGay; Rh;(Gay; P4c2 0.5813 - 4.746 [2]

RhGa CsCl Pm3m 0.3010 - - [2]
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Table 2. Crystallographic data of the ternary intermetallic phases in Y-Rh—Ga system.

Compound Structure Space Lattice parameters, nm

Ref.
type group a b c
Y RhsGay Y,CosGay  Cmem 1.2965(1) 0.75269(8)  0.9479(1)  [4]
Yo.15Rho 30Gag 55 the structure is not determined
Y3Rh;Gag LasAl,, Immm 0.4316(3) 0.9705(6)  12715(7)  [7]
Y (Rhy0Gag 0)3 AuCuy Pm3m 0.4281(1) — - [8]
Yo.25Rho35Gag 40 the structure is not determined
YRh33Ga; ¢ KHg, Imma 0.43887(2) 0.70076(3) 0.76682(3) [9]
YRhGa TiNiSi Pnma 0.6801(5) 04290(1)  0.77373)  [5]
Yo.40Rhg 40Gag 20 the structure is not determined
Yo.50Rho 30G20.20 the structure is not determined
Y;(Rhg 60Gag 40)2 Y;Rh, 14/mcm 1.15438(8) — 2.4991(2) [10]
REFERENCES

1. Massalski T.B., Binary Alloy Phase Diagrams, Amer. Soc. for Met., Metal Park, Vol. 1-3 (1986).
2.Grin’ Yu.N. and Gladyshevskii R.E., Gallidy, Moscow (1989).
3. Villars P. and Calvert L.D., Pearson’s Handbook of Crystallographic Data for Intermetallic Phases,
ASM-International (1997).
4. Grin’ Yu.N. and Rogl P., Russ. Met., 4, 167 (1989).
5. Hovestreydt E., Engel N. and Klepp K. a.o., J. Less-Comm. Met., 85, 247 (1982).
6. Akselrud L.G., Grin’ Yu.N., Zavalij P.Yu., Pecharsky V.K. and Fundamensky V.S., Coll. Abstr. XII
Europ. Crystallogr. Meet., Vol. 111, USSR Acad. Sci., Moscow, 155 (1989).
7.Grin’ Yu.N., Sichevich O.M. and Myakush O.R., Kristallographia, 36, 898 (1991).
8. Myakush O.R., Fedorchuk A.A. and Frankevych V.D., Coll. Abstr. VI International Conf. on Crystal
Chemistry of Intermetallic Compounds, L’viv, 86 (1995).
9. Myakush O.R., Fedorchuk A.A. and Rykhal R.M., Russ. J. Inorg. Chem., 43, 544 (1998).
10. Myakush O.R. and Fedorchuk A.A., Coll. Abstr. VI Nauk-pract. Conf. L viv ski Khim. Chytannya, L'viv,
31 (1997).



