
� 38� � 12� ��������	                            Vol.38, No.12

2009�      12�                       RARE METAL MATERIALS AND ENGINEERING          December 2009

�����2008-11-28

���	����	
��
�����SB01200602���������������3YSO61-A25-025�����	
�������

�SKL07007�


��
� !"#$#1971�%#&'(#���	
�)*��+	,�-#�� �� 730050#./00931-2973941#E-mail: duxy@lut.cn

���� FePt ����	
��
�

����� ����	�
��

(���	
� ���12�34)*�56789:;<=>#�� �� 730050)

� ��?@A:BCDEF FePt GHIJ#K
LMNOP�QRSTUVWXYZXRD [ TEM \]^_0`E

Fa FePtGHIJb fcccd#IJbefgh\iVjk#lmn 5.0 nmopZDSC[ VSMqr#sQtuP�

vwx FePtGHIJyz{a fcc|}~1{a fct|#��QRa�s���}
#600 ��v� 240 kA/m#��n

sQ��550 �[w�����a}�KM_q#�����sQtu@,�GHIJa����aZ

����A:BCD�FePtGHIJ�OP��UVW

�������TB383�TM272 ������A �� ��1002-185X(2009)12-2163-04

��������	
��
��������

����������������� !"�#$�

%�� &'!"( 10 nm)*�+$� ,�-.

�/012345�67�8$&'��������

�9:;<�=���345��>?@A� L10 B

FePtCDEF���9:;<�GK

µ

H6 MJ/m

3

I�AJ

+KL1M� CoNOP� 1QR)*�S#TU0M

VWXY�������Z[\]^_`ab

[1~3]

�

cd 2000� Sun>_

[4]

SefMghijklm

nopq� FePtrs��t�hiulm� vwx

yz� FePtrs��{|]^_`�Y�}~��u

�����|+�D��������������

����,3p� Fe(CO)

5

���=������?

Pt(acac)

2

�?�2( fcc wx� FePt rs����|

�u�+=,�Q�� Fe(CO)

5

|¡	�¢£D¤h

O¥�lm���jk¦§¨©ªM������?

Pt(acac)

2

«¬­P®¯°��±²�lmn����

 ³"

[4~6]

� 

#´�µ¶Q���·¸_¹º´Y)»¼�A

½ IBM¾¿

[7]

1M Fe(acac)

3

ÀÁ Fe(CO)

5

§# FeÂ�

lmn fccwx�� Ã# 2 nm�%�� Nisha shukla

>_

[8]

fM�ÄÀÅÆÀ����+ 170 ��ÇÈ,

Élmnopq� FePtrs�@�Jeyadevan

[9,10]

>_�

fMÊË��GTEGI§#�?��ÌMÍÎ�u 300

Ï,�? Fe(acac)

3

Ð Pt(acac)

2

lm FePt rs�@�

��Ñ`Ò»¼´MË��GEGI§#�?��ÇÈ

,G195 ÏIÓyl2 FePt�@��|¶ÔUÕÖ×

ØÙl2� FePt rs�@�ÚT�vcÛÜÝ�Þ

6½ßM Fe(CO)

5

§# FeÂà

[11]

� 

áâ�hiulm� FePtrs��ãF# fccw

x��ã�3äå1�æç# fctwx�è2�éêW

Dë� L10B�ãFìíÈ�Þ+ 600 Ïîï�ð�

¶U�È3äå�ñ¯-���������òój

k|6f��Ù=·¸ FePtrs��BçÈ��3ä

åÈ����ô�õöCD÷�øù� 

úûüßMÍ÷�?ulm FePtrs�@�$u

CDSpyzý��yþ�Ý����¯�OS�u

6��ä+�M Fe(acac)

3

§# Fe Â���´=

Fe(CO)

5

§# FeÂ�6��61MÍÎ�§#�?��

\ßM NaBH

4

Ð	
��ÀÁ���lm� FePt r

s�@
�6�È��3äå�·¸3äåÈ���

��ô�õö� 

��������

� 0.5998 g PVP�0.2726 g Fe(acac)

3

�� 100 mL

��Ë������W�� 30 mint¬�(ð���ý

����ý����ÛS��0 ��!t¬� 20 mL 

H

2

PtCl

6 

(19.3 mmol/L)Ë����"��#,�� 30 

mint�$%&¬� 200 mL NaBH

4

 (65.7 mmol/L)Ë�

���'���()ð*+)çS,)��-./0

òS´T1 FePt rs�@�23�� 30 min t$;

45��¬� 50 mL	
��(0.78 mmol/L)����



�2164�                                           �1�3)*+	,                                          � 38� 

6t¬� 20 mL� H

2

PtCl

6 

(19.3 mmol/L)Ë����

40 Ï�7�+"��#,�� 3 ht2(,)� FePt

8���l2� FePt8�M��Ë�9: 31t;æ

<	�=t 40 Ï,>?@A 48 hÓyè2 FePtrs

��� 

M GDFX-07 �B3pCD�lm�EF+��

����,
�3äå�È�pG# 300�350�400�

450�500�550�600 Ï�HIÈ� 25 Ï�JÈ�K

10 Ï/min��È�L| 30 min� 

������	
�

��

�

M 1 |3äå¯t FePtrs��� XRDMN�

M 1� anJ´.O�G111I�G200I�G311IÝPQ

RS�pCÙl FePtrs���wx|TUV�GfccI

wx�3äåEF(M 1� b)QRMN�nJ´(001)�

(110)Ð(201)QRS�¶|TUÊ�GfctIwx�ÝP

S�W.3äå1 FePtrs��	òBç�wxð fcc

Bæç# fctB�áâ��y=Xn�G111IÝPQR

S03äåt;YY��;Z[\³3äå�¯.O

]^�¶_�|ðBç���9`FR�çh=v�

Èäå���rs���ab]^�� 

M 2 #3äå¯ FePt rs��� TEM cdvß

ef@QRgE�y=Xn�Ùl� FePtrs���

hij�pq�³à�Dk%abJl�rs���

��+ 5.0 nmîï�ßef@QRgEOm#Í9w

x�:nqRopG�0�G111I�G200I�G220I�

G311I9T�¶� XRDwp|Tq�� 

M 3# 500 Ï, 30 min3äå FePtrs���

TEMcd�d�M�y=Xn�0�3äå����

�.OrY�\DT5stJl���pu³v��

�+ 5~10 nm �L�¶� XRD wp|Tq���J

l_�|8#3äå���-Tw���3p��d 

 

 

 

 

 

 

 

 

 

 

� 1  FePtGHIJOP���a XRD�� 

Fig.1  XRD patterns of FePt nanoparticles as-synthesized (a) and 

post-annealed at 500 � for 30 min (b) 
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Fig.2  TEM images (a) and the corresponding SAED pattern (b) 

of FePt nanoparticles before treatment 

 

 

 

 

 

 

 

 

 

 

� 3  500 �£ 30 minOP� FePtGHIJa TEM�� 

Fig.3  TEM image of FePt nanoparticles post-annealed at 500 � 

for 30 min 
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� 4  MNOP�QR£ FePtGHIJa DSC¤¥ 

Fig.4  DSC curves of FePt nanoparticles annealed at 

different temperatures 
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Fig.5  The hysteresis loops of FePt nanoparticles before (a) and 

after (b) annealing at different temperatures 
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Table 1  Magnetic properties for FePt nanoparticles annealed 

at different temperatures 
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Effect of Annealing Treatment on Magnetic Properties of FePt Nanoparticles 

 

Du Xueyan, Li Fang, Ma Yingxia, Chen Yinze 

(State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: FePt nanoparticles were prepared by multi-step reduction method. Effects of annealing temperatures on the magnetic properties 

of the nanoparticles were investigated. The results of XRD and TEM confirm that the as-synthesized FePt nanoparticles were fcc structure 

and monodisperse, with spherical shape and around 5.0 nm particle size. The results of DSC and VSM show that FePt nanoparticles would 

change into ordered fct structure after annealing at 500 °C for 30 min from disordered fcc structure. With the temperature increasing, the 

coercivity was increased, which was 240 kA/m at 600 °C. However, it changed slightly in the high-temperature region (550 °C and above 

it), which was attributed to the agglomeration of nanoparticles during the annealing treatment.  

Key words: multi-step reduction method; FePt nanoparticles; annealing treatment; magnetic property 
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