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Fig.1  XRD patterns of LaFe
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 bulk and its sintered 

hydrides (the inset shows the thin plate-shaped sintered 

sample) 
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Fig.2  SEM images of sintered LaFe
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 hydrides: (a) sample A, (b) sample B, (c) sample C, (d) sample D, and (e) sample E 
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Fig.3  Temperature dependence of magnetization at 0.05 T of 

sintered LaFe
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 hydrides (the inset shows the 

expanded view of partial M-T curves near T
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Fig.4  Field dependence of magnetization of sintered LaFe
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 hydrides: (a) sample A, (b) sample B, (c) sample C, (d) sample D, and 

(e) sample E 
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Fig.5  Temperature dependence of hysteresis of sintered 
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hydrides: (a) samples A, B and C;      

(b) samples A, D and E 
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Influence of Sintering Duration and Particle Size on the Structure and Magnetocaloric 

Effect of Plate-shaped LaFe

11.44

Si

1.56

 Hydrides 

 

Tong Yongli, Guo Jie, Ren Zengxin, Xu Zhijie, Sun Naikun 

(Shenyang Ligong University, Shenyang 110159, China) 

 

Abstract: La(Fe, Si)

13

 hydride is regarded as one of the most promising room-temperature magnetic refrigerants. A typical active magnetic 

refrigerator machine requires thin plate-shaped refrigerants. In this paper, plate-shaped LaFe

11.44

Si

1.56

 hydrides with different particle sizes 

were prepared by sintering in a high-pressure H

2

 atmosphere of 40 MPa. Influences of particle size and sintering duration on the structure 

and magnetocaloric effect of the hydrides were investigated. The results show that compared to the parent alloy, α-Fe content of the 

sintered samples is increased; particle sizes and sintering duration do not remarkably influence the precipitation of α-Fe. Curie temperature 

of sintered samples is above room temperature, which slightly increases upon increasing of particle size. Meanwhile hysteresis of 

plate-shaped LaFe

11.44

Si

1.56

 hydrides has been almost eliminated due to the small particle size and many a micropore, which reduce the 

internal strain during the process of the phase transitions. Compared with the sintered sample with particle size from 110 to 150 µm, the 

hysteresis loss of the sintered sample with particle size smaller than 40 µm is decreased by 35%, while the magnetic-entropy ∆S

m

 remains 

8.5 J/(kg·K) almost unchanged. Thin plate-shaped LaFe

11.44

Si

1.56

 hydride with particle size smaller than 40 µm exhibits the largest 

magnetic-entropy change (∆S

m

) is 8.5 J/(kg·K) and the largest volume magnetic-entropy change is 53 mJ/(cm

3

·K) for a field change of 

0~1.5 T at 345 K.  

Key words: room temperature magnetic refrigeration; magnetocaloric effect; high pressure; particle size; magnetic hysteresis  
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