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Abstract

Er(CoixFex):2 (x = 0,0.1,0.16,0.2) Laves compounds were prepared by arc-melting and subsequent
annealing. The phase structure, magnetocaloric effect (MCE) and transition order of these com-
pounds were studied. It is found that the Curie temperature (Tc) increases with increasing Fe. The
Tc of the ErCo; (42 K) was tuned to 289 K with 10 at.% of Fe substituting for Co. Banerjee criterion
and the Inoue-Shimizu model were employed to confirm the transition order of the compound.
The presence of Fe in ErCo; results in a change of phase transition order from the first one into the
second one. The magnetic entropy change (-AS) of the Er(Coi.xFey). alloys was also calculated by
Maxwell equation. The -AS of Er(Coo.9Feo.1)2 shows a peak around its phase transition temperature.
By contrast, the -AS of the compounds with x = 0.16 increases with decreasing temperature, which
presents an abnormal behavior. Such a behavior is associated with the ferrimagnetic coupling of
Er and Fe, Co. The present work may provide a novel strategy of designing refrigerant materials
with wide operating temperature.
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1. 5|8

BEAE HE 0 IR REE R I iy, DASRAR B o B AL Ge i A BRI A B R IBk ik, 17 = 35 PR 3 (e A4
RS g H AR IR R AN S S AR VA HOR B8 7152 BIATI T2 200 1] [2] [3] [4] [5]. fEId £ 1B
FPRI, EHER IR — YA B R BRI, — B AT E A, H R X
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JE B P B A 2 I KB [18], PRI ErCoy BRI I 8 FRLIE 82 PR 7 AR S IR A BN H . AR T AEE
it F Fe %t Co #:47 B AR ErCo, &4 1R BB EIETH 2 IR ML, JF HAEH f— ZAH AR 5 A8 AT,
P TR S BRI 7 o
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SEIGK 4 A 99.9%Hs 42 )8 Er F4lEA 99.99% iV 4 )& Fe Ml Co. 1% Er(CoiFey), (x =
0,0.1,0.16,0.2) 40 A0 LR BN LI P v, RN UG REEE 5 IREFEMISS . N 1AM
+&BAEHRSREPRRK, IR 4)E Br IR E 5%. FEEEHS S SRR R E S04
GG TR IELEIR K L 973 K IR IR K 7 RIFH A B =R A H X HHELATHAUXRD, 5 4 Panalytical
Empyrean, CuKa)fEZ I Tl EFE G 1) LIRS . FARSIFE S RE R v (VSM)TIRRE 5t IR 1t , S KHEIs A
30 kOe. 1] MATLAB Zmf2 8 fF b B, 715 H Er(Coy<Fey), (x = 0.1,0.16,0.2) 1105 48 {H
3. BRER

FAVE IR FXFESEAT 1 X ST 0r, 330 TR I A gt . 18] 1(a) 9 Ex(Cop4Fey), (x =

DOI: 10.12677/app.2019.912063 512 N A


https://doi.org/10.12677/app.2019.912063
http://creativecommons.org/licenses/by/4.0/

XIEEAE, I BHOY

0,0.1,0.16,0.2) RFIH K A4 1 XRD K%, ME 1@ A H, gt 973 K MiREIR K G 2 H #
— ¥ Laves #H. & 1(b)’A Er(Coy<Fe,), (x = 0,0.1,0.16,0.2) R 51| & & FE T 1E 440 A7 B BOKIER) XRD K3,
AILAE HBEHE Fe & BN, AT WEEZWT a) SRR AT hikg AL 3h, X7 Fe B T2E42H Co MBS T2F4%
KETEIII[19]. ¥ FE M ATS 0dE H Rietveld S5 MRS 8 AF GSAS &b EE[20], &l 2(a)~(b) 77l N
Er(CoggsFeq 16)2 Il XRD AE . Laves MR AR ER . 8 2()F “x” KR, ALFRIUE
i, RN M, SERFERIREN . BT XRD BRI TRIEE, 15 0RO
7185 A, PRMEI AR AARLE R N LS T MgCu, B gk 450, 25 [A1FEA Fd-3m.

(a) v v MgCup-type (b)
x=0.2 =0.2
N e, B S VX_IJL*H

Intensity (a.u.)
Intensity (a.u.)

I 1 ! )
20 30 40 60 70 80 76

50
26 (deg.) " 20 (deg.)

Figure 1. (a) XRD patterns and (b) the 440 peak of the alloys Er(Co;Fe,), (x =0,0.1,0.16,0.2)
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Figure 2. (a) Rietveld refined power XRD patterns and (b) the crystal structure of the
Er(Cop saFeo 16)2
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Figure 3. Temperature dependence of the magnetization for Er(Cogo¢Feq ), at 200 Oe. The inset presents composition de-
pendence of the Curie temperature for Er(Co;_Fe,), (x=0,0.1,0.16,0.2)
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Figure 4. Magnetic field dependence of the magnetization for Er(Co,_Fe,), (x = 0.1,0.16,0.2) near Curie temperature
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FARFRAN AR . I Arrott MIZETT BA i, Er(CoogFeo ), £ Arrott HhiZeithahy hAd, il
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Figure 5. (a) Arrott plots of Er(CoggFeg),; (b) The fitted parameter A and parameter B as a function of

temperature
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Figure 6. Magnetic entropy change vs temperature of the Er(Co,_Fe,), (x =0.1,0.16,0.2) compounds at different magnetic field
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