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Abstract:[Objective] The effects of Al doping on crystal structure, Curie temperature, phase
change type and magnetocaloric properties of (Lay oDy, 1)2/5Ba; s MnO; were studied in order to
improve its magnetocaloric properties. [Methods] The manganese oxides (Lay o Dy )25 Bays
samples were prepared by the solid state reaction method. The structures of the samples were
analyzed by X ray diffraction, and the magnetic properties of the samples were measured by the
vibrating sample magnetometer. [Results] The prepared samples were single-phase perovskite
structure, belonging to rhombic system, and the space group was R-3¢ (No. 167). With the do-
ping of Al the Curie temperature decreased from 274 K to 248 K, and the maximum magnetic
entropy change decreased from 2. 16 J/(kg » K) to 1. 85 J/(kg * K) under an applied field
change of 20 kOe. The ferromagnetic-paramagnetic transition in the samples belonged to the
second order phase transition. Double exchange mechanism was used to explain the change of
Curie temperature and magnetization. The changes of Curie temperature and the magnetization
the double
mechanism. [ Conclusion] The doping of non -

were explained by exchange

magnetic element Al at the Mn site did not
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change its crystal structure and slightly reduced
the magnetocaloric properties of the manganese
oxides (La, ¢Dyo. 1)2/5Ba;,s MnOy;.
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Table 1 The results of the sample refinement (La, o Dyy.; )2/ 3Bas; Mn,—,Al,O; (x=0,0. 05)

z a (A ¢ (A V (A% u d A 0
0 5.5277(6) 13.539(3) 358. 266 0.529(2) 1.9613(1) 170. 30(5)
0.05 5.5261(4) 13.532(1) 357. 876 0.472(2) 1. 9597(4) 170. 94(4)
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The Curie temperature, magnetic entropy change,and the relative cooling power of

(Lag,o Dyo.1 )2/3Bays Mn,— . Al,O; (x=0,0. 05) and several relevant manganites

llatg?] Tc AH — A Sp™ RCP Ref
Compound (K) (kOe) (J/kg » K) (J/kg) ’
(Lag. 9 Dyo.1)2/3Bai/s MnOg 274 20 2.16 116 This work
(Lao. 9 Dyo.1)2/3 Bai/s Mng. 95 Alo. 05 O3 248 20 1. 85 104 This work
Lag, 57 Ndo. 1Sro. 33 Mno, 95 Alo. 05 O3 300 10 2.97 40 [3]
Lao. 57 Ndo.1Sro, 33 Mng, 9 Alo. 1 O3 289 10 3.39 50 [3]
Lao.7Sro. 3 Mng, 95 Alo, 05 O3 332 20 1.72 100. 3 [10]
Lag.7Sro.3 Mng, o Alp, 1 O3 310 20 1.18 108. 8 [10]
Lao. 67 Bao. 22 Sro. 11 Mng_ ¢ Tip. 1 O3 267 50 1.33 255 [11]
Lao. sBag. 1 Cao.1 Mny. s Coo, 2 O3 174 50 3.1 186 [12]
Lao, 67 Sro, 22 Bao, 11 Mno, 9 Feo, 1 O3 268 50 2.43 241 [13]
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