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The Magnetic and Magnetocaloric Properties of
Cr-Substituted Ferrimagnetic Mn, Sb, -In, ,s Alloys
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Abstract: Magnetic refrigeration, based on the magnetocaloric effect (MCE) of magnetic materials, is a new kind of cooling
technology. Due to the environment friendliness and energy efficiency compared with that of traditional gas compression
refrigeration, magnetic refrigeration has attracted much attention. There are few researches to refer Mn, Sb ferromagnetic
phase transition alloy among many magnetic phase transition alloys. The magnetic and magnetocaloric properties are studied
with Cr-substituted ferrimagnetic Mn, _, Cr, Sh ¢sIng s (x =0.05, 0.09, 0.13) alloys. A main phase with tetragonal Cu,Sh-type
structure is confirmed by XRD methodology at room temperature in these compounds. A small amount of MnSb impurity
phase belonging to ferromagnet is also observed from the XRD patterns, and is responsible for the high magnetic response in
the antiferromagnetic state. With decreasing temperature, Cr-substitution for Mn results in a first-order magnetoelastic
transition from ferrimagnetic to antiferromagnetic state in these alloys. Simultaneously, two spin-reorientation transitions are
observed during the ferrimagnetic region. Owing to the abrupt change in magnetization during the antiferromagnetic-ferrimagetic
transition, large magnetic entropy change as high as 1. 63 J/kg - K in Mn, 4 Cr, o Sb, o5 In, (s alloy under the magnetic field
change of 0 ~ 10 kOe is obtained. The current studies may shed light on the research and development of new magnetic cooling
materials.

Key words: magnetoelastic transition; ferrimagnetic; spin-reorientation transitions; magnetocaloric effect; magnetic
entropy change
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Table 1 Lattice parameters a, ¢, and volume V derived from room temperature XRD measurements as well as the thermodynamic quantities
including first — order magnetic transition temperature T,, spin - reorientation transition temperature Tgg,, Tgr,, and magnetic
entropy change A S, under AH=0 ~ 10 kOe for the Mn, _,Cr,Sb, s In, ¢s (x=0.05, 0.09, 0. 13) samples

x a(A) c(A) Vol(A*) c/a T,(K) Topi (K) T (K)  AS,(J-kg™' - K™)
0.05 4.06791 6.55129 108. 41 1.61048 114 219 235 0.95
0.09 4.07697 6. 53765 108. 67 1. 60356 128 213 228 1.63
0.13 4.0828 6. 52454 108.76 1. 59806 132 215 231 1.29
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