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Fig.1  Schematic diagram of hydrogen absorption process of 
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Fig.4  Simulation curves of absorbing hydrogen with time 

for La

0.7

Pr

0.3

Fe

11.5

Si

1.5

  

 

 

 

 

 

 

 

 

 

 

 

 

 5  La

0.7

Pr

0.3

Fe

11.5

Si

1.5

C

0.2

�������� 

Fig.5  Simulation curves of absorbing hydrogen with time for 

La

0.7

Pr

0.3

Fe

11.5

Si

1.5

C

0.2 

 

3OPQKRÀ¨^_¿
W��7�F�^_

¿
W���KRÀ¨·Á�¶1 

�� 4 * La

0.7

Pr

0.3

Fe

11.5

Si

1.5

Ò.OP�A2!

� T'=600 K4T"=630 Kq^_À¨WW, t'=100 

min4t"=75 min1E�Þ�20�82ó 

75 1 1

∆ 8.3ln

1 63000 600

ε

   

= −

   

   

            �23� 

)*�R=8.3���2!ªKRDJ�W, 30 000 

J/mol1�{�� 5 La

0.7

Pr

0.3

Fe

11.5

Si

1.5

C

0.2

Ò.OP8

2 T'=600 KW�t'=150 minõT"=630 KW�t"=100 min1

�ø82 La

0.7

Pr

0.3

Fe

11.5

Si

1.5

C

0.2

DJ�,ó 

100 1 1

∆ 8.3ln

1 6350 6000

ε

   

= −

   

   

            �24� 

 Þ��SQW, 42 000 J/mol1ý`�Ò.�ï

�2 2×KRDJ�M�8+2!�v� C¡¢

��KRDJ�u�1^ø�Ò.�ï��2!

SQ&÷N��2!SQIpóLa

0.7

Pr

0.3

Fe

11.5

Si

1.5

C

0.2

KR*^,� C¡¢¬��fY±Z6²³�KR

DJ�u��ÏgopÀ¨ØÙÚÛwx�KR

À¨·Áw�1 

zø����Ò.�ï*¬�^áLN�Ì�

�Z$ÚÞÜá�KRÀ¨·ÁPQ��j|Ý

�s La

0.7

Pr

0.3

Fe

11.5

Si

1.5

Ö La

0.7

Pr

0.3

Fe

11.5

Si

1.5

C

0.2 

2×K

RÀ¨^G1 

��������

1) Ì��¨��À¨Ò.��������

La(Fe, Si)

13

�KRÀ¨¿
eîI������Ò

.�ï�j|Ý�sKRÀ¨^G�)* Chou Ò

.�ï*��LN.��^áLÐßà�8+�

Z��KRÀ¨^G1 

2) § ChouÒ.� La(Fe, Si)

13

�KRv+
��

�X��ï2¥��SQ&÷NSQ���;I

p1ÍÎ�(sLa

0.7

Pr

0.3

Fe

11.5

Si

1.5

ÖLa

0.7

Pr

0.3

Fe

11.5

Si

1.5

- 

C

0.2

KRÀ¨¿
�Û&W4�7�Z$Ú�

���Z�ïÞ ÜPQKRÀ¨¿
^å�H

�Ó��ïÒk¥ 2 ×KRÀ¨ÊEËOP�c�

|0 sKRÀ¨^G1§Ò.�ï&ÒkOP]

SK2¥��]��74ãERSq�La

0.7

Pr

0.3

- 

Fe

11.5

Si

1.5

KR�^_¿
WHeÀ¨·Áý

La

0.7

Pr

0.3

Fe

11.5

Si

1.5

C

0.2

KRÀ¨·Á¶õ��I×KR�

�b��7RSq�k£�7©F�KRÀ¨

·Áv¶1 

 

����    References 

[1] Hu Fengxia, Shen Baogen, Sun Jirong et al. Physical Review 

B[J], 2001, 64(1): 012 409 

[2] Hu Fengxia, Shen Baogen, Sun Jirong et al. Applied Physics 

Letters[J], 2002, 80(5): 826 

[3] Xiao Sufen(���), Chen Yungui(���), Guan Denggao 

(���) et al. Rare Metal Materials and Engineering(���

����	
)[J], 2003, 32(11): 869 

[4] Zheng Xinqin(�� ), Shen Jun(! "), Hu Fengxia(#$%) 

et al. Acta Physica Sinica(&'())[J], 2016, 65(21): 217 502 

[5] Zeng Guogang(*+,), Chen Yungui(���), Chen Xiang 

(� -) et al. Rare Metal Materials and Engineering(���

����	
)[J], 2014, 43(10): 2556 

[6] Chen Xiang(� -), Chen Yungui(���), Tang Yongbai(.

/0) et al. Acta Physica Sinica(&'())[J], 2014, 63(14): 

147 502 

0 3000 6000 9000

0.00

0.25

0.50

0.75

1.00

 

 

C
o

n
t
e
n

t
 
o

f
 
A

b
s
o

r
b
i
n

g
 
H

y
d

r
o

g
e
n

,
 
ω

/
%

Reaction Time, t/s

 T=600 K

 T=623 K

 T=630 K

 

0 3000 6000 9000

0.00

0.25

0.50

0.75

1.00

  

 

 

C
o
n
t
e
n

t
 
o

f
 
A

b
s
o

r
b
i
n
g
 
H

y
d
r
o
g
e
n
,
 
ω

/
%

Reaction Time, t/s

 T=600 K

 T=623 K

 T=630 K



� 121                           2/345Chou�67 La(Fe, Si)

13

89:��;<=>?@                       �4171� 

[7] Fujita A, Fujieda S, Hasegawa Y et al. Physical Review B[J], 

2003, 67(10): 104 416  

[8] Fujita A, Fujieda S, Fukamichi K et al. Physical Review B[J], 

2001, 65(1): 014 410  

[9] Zhang Hu, Long Yi, Cao Qi et al. Journal of Magnetism and 

Magnetic Materials[J], 2010, 322(13): 1710 

[10] Chen Yuanfu, Wang Fang, Shen Baogen et al. Chinese Physics 

[J], 2002, 11(7): 741 

[11] Zhang Dengkui(A�B), Zhao Jinliang(C�D), Zhang Hong- 

guo(AE+) et al. Acta Physica Sinica(&'())[J], 2014, 

63(19): 197 501  

[12] Luo Huihui(FGG), Chen Yungui(���), Tang Yongbai 

(./0) et al. Rare Metal Materials and Engineering(��

�����	
)[J], 2013, 42(10): 2136 

[13] Xu Lei, Zhao Jinliang, Yang Jingjie et al. Chinese Physics 

B[J], 2017, 26(6): 067 502 

[14] Zhao Jinliang, Shen Jun, Hu Fengxia et al. Journal of 

Applied Physics[J], 2010, 107(11): 113 911 

[15] Zhang Hu, Hu Fengxia, Sun Jirong et al. Science China 

Physics, Mechanics and Astronomy[J], 2013, 56(12): 2302 

[16] Wang Jinwei(H�I), Chen Yungui(���), Tang Yongbai 

(./0) et al. Rare Metal Materials and Engineering(��

�����	
)[J], 2009, 38(11): 2001 

[17] Barbir F, Gómez T. International Journal of Hydrogen 

Energy[J], 1996, 21(10): 891 

[18] Martin M, Gommel C, Borkhart C et al. Journal of Alloys 

and Compounds[J], 1996, 238(1-2): 193 

[19] Liu Jing(2 J). Thesis for Doctorate(KLMN)[D]. Shang- 

hai: Shanghai University, 2009 

[20] Cui X Y, Li Q, Chou K C et al. Intermetallics[J], 2008, 16(5): 

662 

[21] Muthukumar P, Satheesh A, Linder M et al. International 

Journal of Hydrogen Energy[J], 2009, 34(17): 7253 

[22] Chou K C, Xu K D. Intermetallics[J], 2007, 15(5-6): 767 

[23] Qun L, Xue H A. International Journal of Hydrogen Energy 

[J], 2010, 35(15): 7842 

[24] Chou K C, Li Q, Lin Q et al. International Journal of 

Hydrogen Energy[J], 2005, 30(3): 301 

[25] Koch E, Fischer W Z. Zeitschrift für Kristallographie[J], 

1996, 211(4): 251 

[26] Liu X B, Altounian Z, Beath A D. Journal of Physics D: 

Applied Physics[J], 2004, 95(11): 7067 

[27] Zhao Jinliang, Shen Jun, Zhang Hu et al. Journal of Alloys 

and Compounds[J], 2012, 520: 277 

[28] Oosumi T. Characters and Application of Metal Hydrides(�

��O&<:P�?@ )[M]. Beijing: Chemical Industry 

Press, 1990  

[29] Knhno T, Yoshida H, Kawashima F et al. Journal of Alloys 

and Compounds[J], 2000, 311(2): L5 

 

 

 

Research on Applications of Chou Model in La(Fe, Si)

13

-Base Magnetic Materials 

 

Liu Yongrui, Zhao Jinliang, Jiao Yujia

 

(College of Applied Sciences, Beijing University of Technology, Beijing 100124, China) 

 

Abstract: A new model, Chou model, for predicting the fraction of hydriding reaction in La(Fe, Si)

13

 compounds was studied. This model 

is simple and practical, which offers the fraction of hydrogen absorption as a function of time and temperature explicitly. The basic 

principle and reaction mechanism of hydrogen absorption of alloy materials are briefly introduced. Besides, the “characteristic absorption 

time” as a new concept has been introduced, which directly reflects the hydrogen absorption rate of the alloy. The shorter the characteristic 

absorption time is, the faster the hydrogen absorption rate is. Chou model quantitatively explores the hydrogen-absorbing reaction 

characteristics of La

0.7

Pr

0.3

Fe

11.5

Si

1.5

 and La
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0.3

Fe

11.5

Si

1.5

C

0.2

 alloys. At the same time, the change of temperature also affects the 

hydrogen absorption characteristics of the alloys. The relationship between the fraction of hydrogen absorption and the temperature is 

obtained by the model equation, indicating that the higher the temperature, the shorter the characteristic absorption time, and the faster the 

hydrogen absorption rate of the alloys, which is consistent with the experimental results. 

Key words: La(Fe, Si)

13

 compounds; magnetocaloric effect; hydrogen-absorbing dynamics model equation; characteristic absorption time 
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