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�©��r9U��=�>U�9^u>Eâ¤^�?�C#á� Mn1.2Fe0.8P0.4Si0.6 �^5Ú9^u>5
U. ^pU¥�Å�Ü7zEâÚ���(Ü¤�{��
 Mn1.2Fe0.8P0.4Si0.6 zÜÔ. ^5ÿþ(JL², TzÜ
Ô¥ylc^G�C�^^G���?�C, Øp§Ý� 337 K, ¿��ã��^zrÝ�Cz. �âTá��ù�
A5, �O��
9^u>ü«C�, ÿ½
96Úåá���C
�)�>6, ¿ïÄ
�½^|¥9�^=C
�)�>6�96§ÝÚ�¬�þ�Cz. ïÄ(JL² Mn1.2Fe0.8P0.4Si0.6 zÜÔäkéÐ�9^u>5U, �
��9^u>á�.

'�c: LÞ7ázÜÔ, �?�C, 9^u>

PACS: 71.20.Be, 75.30.Kz, 84.60.Rb

1 Ú ó

8c, �õê9Å��Ç�� 30%, 
 70%�
9U±¢9�/ªL¤. ¤±, XÛrùÜ©¢9
�2|^®¤�{9u>ïÄ��:. 9^u>
´r9U��=�>U��«#,�9 - >Eâ,

�A^u{9u>. 9
�^��UÚó�¢9.

¤±, 9^u>é>åè��U
�Ç�Jp!
!U~üäk­�¿Â. þ­V 50 c� Strauss[1]

Ú Elliott[2] �<JÑ9^u>�Ä�g´, 80 c
� Solomon �<?�ÚïÄ
9^u> [3]. �d
u�^á��5U¯K, �U¢yù�Eâ�¢
SA^. �5é��'u9^u>���. Cc
5, 3&¢¿§^9�Aá�¥, A�d [4] uy

 MnFe(P,As) zÜÔ�ã�¿§«^9�A, Cam

Thanh[5] �<Ú Song �< [6] ��
^ Si O� As

� MnFe(P, Si) X�zÜÔ�^9�A. �C, ·
�uy MnFe(P, Si) X�zÜÔTÐU÷v9^
u>��¦, =�C:NCá��^zrÝäk
ãC. ·�ï�
��9^u>ü«¤, ¤õü«

 MnFe(P, Si) zÜÔ�9^�A. �©���?�

C^9�Aá� Mn1.2Fe0.8P0.4Si0.6 ���ó²!
Ô�L�!^5±9�âTzÜÔ�CA5�O
���9^u>C�9Ù9^u>�5U.

2 nØ�¢��{

u>Å�/ªéõ, �´ó��nÑÄu>^
aA½Æ, =�4Ü£´�^ÏUC�, >´¥�
)>6. 9^u>´��Ú^|ÑØÄ, 
|^�
�¥ó�Ô�^zrÝCz5Úå��S�^Ï
Cz
�)aA>6.

ã 1 �9^u>�n«¿ã. 966Lá�¿,

¦á�§Ýþ,�Øp:�, á�lc^�=C�
^^�. �á��ù��C��?�C�, á��
^zrÝ3éá��mSC�é�, ¦�ÏL��
�^Ï]mãC, l
����p�)aA>Ä³.

aA>Ä³ E �L«�

E = −N
∆Φ

∆t
, (1)

Ù¥ N ���+ê, ∆Φ ���^ÏþCz, ∆t �
^ÏCz¤^�m.

�©À^á�� Mn1.2Fe0.8P0.4Si0.6 zÜÔ,
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Ù^zrÝ M Ú^aArÝ B �'X�

B = µ0(H + M), (2)

Ù¥ µ0 �ý�^�Ç, H �	\^|. ¤±, ��
¥aA>6���

I = −µ0NS

R

dM

dt
, (3)

Ù¥ S ´��î1¡È, R ´��o>{. ��, �
®²\9�^^��á�2ÏLe6ü§�, á�
l^^�C�c^�, Ó��)aA>6.

ã 1 9^u>�n«¿ã

Äuþ¡9^u>�n, ·��O��
ÿÁ
9^u>5U�{´C�. T�.C��|¤Ü©
Xe:

1) ^|XÚ: ^|´u>Å7Ø���Ø%
|¤. ùp^ VARIANE-2903 .>^c5�)^
|. ü�^4må� 65 mm, î�¡È� 1.835×104

mm2. ^4m^|©Ù^ HLD-BC-II .êiAd.
Oÿ½. ^|��^´¦á��Ú^z.

2) aA��: 3Fp§���+þ7�+ê
� N = 1500 �Ú^+ª��, ¤^��´�»
� 0.2 mm �Ö�Ô�. ��º�Úëê�: ��S
» d = 46 mm, �Ý L = 26 mm, >{ R = 167.2 Ω.

3) 9
: æ^[^9Yì��9
, Ù�p§
Ý� 80 ◦C. ó�{9�§Ý�õê3ù�§ÝN
C. ^êi§ÝLw«9
§Ý. 9
��^´J
ø96. e
^g5Y.

^ p U ¥ � Ú p § ® " � ( { Ü ¤

 Mn1.2Fe0.8P0.4Si0.6 z Ü Ô. ¤ ^ � � X Ý
© O � � ¡ (99.9%)! c ® (99.8%)! ù �
¬ (99.999%)!7¬ (99.99%). 3 1373 K �p§
e � ( 2 h, � � ò � ¬ � ¬ e % � � ¸ § Ý.

^ Philips 1830 . X ��û�¤ÿ½
�¬�Ô
�(�. �¬�^5Uæ^ Lakeshore 7407 .�Ä
�¬^rO?1ÿþ. ^�SLuÿ��S¤�)
�aA>6. >6L�ÿþ��� 0—1500 µA.

3 (J9©Û

3.1 Mn1.2Fe0.8P0.4Si0.6 zzzÜÜÜÔÔÔ���(((���AAA555

ã 2 � Mn1.2Fe0.8P0.4Si0.6 zÜÔ�¿§ X �
�û�Ì. X ��û�(J©ÛL², TzÜÔ/
¤�m+� P -62m � Fe2P .8�(�, ¬�~
ê� a = 0.6186 nm, c = 0.3318 nm. d	¹k�
þ Mn5Si3 .,� (ã¥�ÞL«).

ã 2 Mn1.2Fe0.8P0.4Si0.6 zÜÔ�¿§ X ��û�ã

3.2 Mn1.2Fe0.8P0.4Si0.6 zzzÜÜÜÔÔÔ���^̂̂555

ã 3 � Mn1.2Fe0.8P0.4Si0.6 z Ü Ô 3 	 |
� 50 mT e� M -T ­�. dd(½TzÜÔ�
Øp§Ý (TC) � 337 K.

ã 3 Mn1.2Fe0.8P0.4Si0.6 zÜÔ3 50 mT e� M -T ­�

ã 4 �TzÜÔ3 TC NC��§^z­�.

�âK��CnØ, 3Øp§ÝNC, �¬�^
zrÝ (M ) �^|rÝ (H) �m�'X�^e
ªL«:

α + βM2 = µ0H/M, (4)

077103-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 7 (2012) 077103

Ù¥ α Ú β �K�Xê. ��¬� M2-µ0H/M

(Arrott ã) ­��, β L«Ù�Ç.

ã 4 Mn1.2Fe0.8P0.4Si0.6 zÜÔ3 TC NC��§^z­�

ã 5 Mn1.2Fe0.8P0.4Si0.6 zÜÔ Arrott ­�ã

�âÑi>f s-d �. [7], ÏL�ÇÎÒ��
K�±(½�¬�^�Ca.. e β �Ü��, K
L«á�²{�?�C; e β kK, KL²á��
�C��?�C. ã 5 �TzÜÔ� Arrott ­�ã,

lã��, β kÜ©�K, ¤±TzÜÔ²{�´�
?�C.

3.3 Mn1.2Fe0.8P0.4Si0.6 zzzÜÜÜÔÔÔ���999^̂̂uuu>>>
555UUU

ò 50 g �âG� Mn1.2Fe0.8P0.4Si0.6 zÜÔC
\Ú^+�m¥, ÏL96UCÙ§Ý, ÿ�zÜ
Ô3ØÓ96§Ýe¤�)�aA>6, (J«u
ã 6.

dã 6 ��, �X9
§Ý�Jp>6ÅÚO
\. �96§Ýpuá��Øp§Ý�, ��¥>
6Eäkþ,ª³, L²96§Ýp�á�§ÝC
z¯, l
��^Ïþ�¯�Cz. ã 7 ¥�Ñ


96§Ý� 350 K (77 ◦C) �, ��¥aA>6��
¬�þ�Cz'X. dd��, ��¥aA>6�
�¬þ± 1.25 mA/kg 'Ç�5O\. �ïÄ(J
L²: |^�?�C^5á���CA5, ¢y9
^u>´�1�. �,�¢�^�e, *	��a
A>6��, �ÏLU?ÿÁC�¥���m��,

�\�þ�¬, �¼��>6. ,	, ^5á��9
6�m�9D4�´Jp9 - >=��­�Ï�.

ù
Eâ¯Kk�?�ÚïÄ.

ã 6 Mn1.2Fe0.8P0.4Si0.6 zÜÔ3ØÓ96§Ýe�)�a
A>6

ã 7 ã 7 ØÓ�þ Mn1.2Fe0.8P0.4Si0.6 zÜÔ�)�a
A>6

4 ( Ø

Mn1.2Fe0.8P0.4Si0.6 X�zÜÔ´�«#.9
^u>á�. �©ïÄ(Jy²|^{99^u>
´�1�. �,��ó��?u&¢ïÄ�ã, �
�±ýÿ�u²ò3|^{99^u>¥äk2
��A^cµ.
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Abstract

In this paper, we report on the magnetism and the thermomagnetic power generation performance of a first-order phase transition

material Mn1.2Fe0.8P0.4Si0.6,which can be used for thermomagnetic power generation that turns heat directly into electricity. The

compound is synthesized by using the high-energy ball milling and solid state reaction method. Magnetic measurements show that

the compound undergoes a ferromagnetic-to-paramagnetic first-order phase transition at 337 K, accompanied by a giant magnetization

change. According to this feature of the material, we design a demonstration device for thermomagnetic power generation, and study

the electric current generated by heat induced phase transition. The current increases with the increase of the heat-flow temperature

and the mass of material. This study shows that the Mn1.2Fe0.8P0.4Si0.6 compound possesses the high performance of thermomagnetic

power generation.

Keywords: transition-metal compounds, first-order phase transition, thermomagnetic power generation

PACS: 71.20.Be, 75.30.Kz, 84.60.Rb

* Project supported by the Inner Mongolia Province Natural Science Foundation (Grant No. 20080404ZD01), and the National Natural Science

Foundation of China (Grant No. 50961010).

† E-mail: tegusph@imnu.edu.cn

077103-4


