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Four series of ternary compounds REPdSb (RE = Y, Ho, Er), REPdBi (RE = Nd, Y, Dy, Ho, Er), REPd2Sb (RE = Y, Gd–Er) and REPd2Bi (RE = Y, Dy–Er) were prepared by arc-melting and subsequent heat treatment. High quality of the samples obtained was proved by means of X-ray powder diffractometry, metallography and EDX analysis. It was found that the equiatomic antimonides and bismuthides crystallize with the cubic MgAgAs-type structure, characteristic of so-called half-Heusler phases, whereas all the 1:2:1 ternaries adopt a cubic unit cell of the AlCu2Mn-type, typical for Heusler phases.

Magnetic and transport properties were studied by means of magnetization, dc and ac magnetic susceptibility, electrical resistivity, magnetoresistivity, thermoelectric power, Hall effect and thermal conductivity measurements, performed in the temperature range 1.5–300 K and in magnetic fields up to 13 T. All the 1:1:1 compounds, but diamagnetic YPdSb and YPdBi, exhibit localized magnetism of RE3+ ions. DyPdSb, HoPdSb, NdPdbi, DyPdBi and HoPdbi order antiferromagnetically at low temperatures (TN = 2–3.5 K), whereas ErPdSb and ErPdBi remain paramagnetic down to the lowest temperature studied. All these compounds show half-metallic conductivity ( ~ 2–9 mΩcm for the antimonides and  ~ 0.2–0.5 mΩcm for the bismuthides) of the type reported before for the series RENiSn [1] and RENiSb [2]. Presumably, similar to the case of these latter alloys [3], electronic transport in the REPdSb and REPdBi phases is governed by the formation of gaps in their electronic band structures near the Fermi energy. Most interestingly, all these compounds show very high value of the Seebeck coefficient at room temperature (S up to 200 (V/K), making them promising materials for thermoelectric applications.

The Heusler phases REPd2Sb and REPd2Bi show the presence of well-localized moments carried by RE3+ ions, except for YPd2Sb and YPd2Bi that are weakly diamagnetic. GdPd2Sb, TbPd2Sb, DyPd2Sb, DyPd2Bi, HoPd2Bi are antiferromagnets with TN of 2–6.5 K, while HoPd2Sb, ErPd2Sb and ErPd2Bi are paramagnetic down to 1.7 K. In contrast to the equiatomic alloys, all the 1:2:1 compounds exhibit rather good metallic conductivity. Their thermoelectric power is lower then that for the half-Heusler materials, achieving a maximum value of 10–25 (V/K. For the REPd2Bi series a structural transition from cubic to lower symmetry is observed that manifests itself as a distinct anomaly in all the transport characteristics.
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