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ABSTRACT BN coated Co and few CoB alloy nanocapsules were prepared by arc–discharging a
bulk Co–B amorphous alloy. HRTEM shows the as–prepared nanoparticles form in a core–shell structure,
with the size of nanoparticles in range of 30–100nm and the thickness of the shell 3–5nm. X–Ray and
Selected area electron diffraction (SAED) patterns show core consist of Co and few CoB alloy, while the
shell consist of BN measured by FTIR spectra and photoluminescence spectra (PL). That BN coated
Co/CoB nanoparticles form in a core–shell structure are ascribed to Co/CoB as catalysts accelerating
reaction between B with N ionize in the arc–discharge course.The core–shell structure can prevent Co/CoB
nanoparticles from oxidation and agglomeration. A saturation magnetization of Ms=63.16 Am2/kg and
a coercive force of Hc=23.16 kA/m are achieved for as–prepared nanocapsules by VSM. The coercive
force increasing for as–prepared particles can be mainly ascribed to size of particles diminished and the
domain–wall depinned in the multidomain particles.

KEY WORDS inorganic non–metallic materials, plasma arc discharge, nanocapsules, magnetic prop-
erties, Co(BN), core/shell structure, spectra

�����+��#�� , !� , [1],

�-�"#$#$ ��% !�+#�  �
�"#%&'!.!#$/0%Æ&12#��"

* '(3#$&)	 50571070 �%&'3#$&)	 20062038

45('.

2008 ( 2 6 22 ))()*; 2008 ( 4 6 2 ))(*+*.

*+*,+: -,,

- [2]. -./$ ��% 7.+08,-1..
#/9 [2−4]. 23��4:9//05;"120
3<4116 23# Fe(Fe2O3)5Fe–Co(C), Fe–

Ni(C)  Fe(B)5AlNiCo(Al2O3) =4 Al2O3/ Fe2O3

56�67+7" Fe 0$ ��% [5−10], 9Æ
/!�7/ 8981<41 BN 68 Fe5Co �

�% [11,12]. >0% 1#$2Æ199:346
:��:;#;?!<=, 4:1596>. BN �



380 � � � � � � 22�380 � � � � � � 22�380 � � � � � � 22�

+Æ?;5@Æ/5Æ!�7< 0�=, @>62
= BN 89�#99:346:��% �+12
#AB. <4 BN6899:3��% #81++
C [11,12],�-!�7/1!:2=/;;Æ, @><
4DA;<5?<; @9891<4#<"16 A
2B. C== Co–B D=6:8E>E�, 9FB/
/05;17 Ar5N2 CF-62 BN 68 Co/CoB

��% , ���>G25G7215?2?< $
 ,.

1 ��HI
@9@>!�7/62�� Co–B D=6:<

" [13](A8DA a, Co–B 2B8 Co74.5B24.5), J9
<DAE? (769YP–40C)C�A<2FD8 0.02 m,

E;8 0.01 m #Æ&KL?HE, A=8 30 MPa,

IB 30 min. FF= Co–BD=<"A<#HE8E
>,C8M>, 9//05;"1 [5−10] <4 BN68

Co/CoB ��% . JFB//05;"D47/E
NGK- 3×10−3Pa <, FHLC OC, A=1M

8 18 kPa 3 kPa. =//A8 25–30 V,/B8 30–

40 A,GP//F, C7/C"NO, GIFH ArC,

P! 24 hF, QHJKRIJHK2#<" (A8D
A b).

9 X–Ray QL (BD2000 XRD CuKαλ =

0.15405 nm) S<<"DA#>#$, 9Æ1T/;
MNI (JEOL 2010 EX HRTEM)5LM/;MNI
(JSM–6301F) JU�?O :;1V, 9K9LN
(FTIR–8400S)  LRWLLNS (F–4500 FL Spec-

trophotometer) O<DA#G721, 9TXDA$
?M (JDM–13 VSM) S<E/$ <.

2 �U���
2.1 Co(BN) �� !"#$V%�W

QP 1 PN, 9@>!�7/<4# Co–B 6:

<D (a) 7 45◦ ∼50◦ 8ÆOQ#R6QLP [10], G

SX2Y�YD=O Co–B !6�G2. //05;
ZWF, <" (b) #X2>8 Co, @ CoB 6:>#

QL?;OQ.

QP 2 PN, Y[:;\Q#$>R]9, :;
TS2UV^, :;#FD1V7 10–100 nm \Q.

!<4#��:;ZW_#KU? (P 3), �+
XR�"#$, %&1V7 10–100 nm. YSY/;
QLP`, "8 Co 4 Co–B 6:, 9�[#E;8

3–5 nm. TULN1T, �9�[8 BN.

2.2 Co(BN) V%�W�� !&ab'
C=!<4#��% #?2?�%V[

VLC(vapor–liquid–crystal) K:?�#ÆC81 [14].

Y[E>E�8 Co–B D=��<"A<@2, 7
//\/F, Co–B D=6:W9ÆU#=#V<W

U?28]#9^. @% Co–B D=6:XZ#=8

Co 4 CoB, B TO687�G7 [15], YX8]WU

?2. Yc8]#?2, _[/5# Ar5N 5;\H
8], 6:?]ZW. 7>V#Z^AZ, Y[ B d
Co #ZW/;B 8=BM9_ [9](Z^A8 133

Pa<,>/#ZW/;1M8 2510` (B) 1907`

(Co),>/#8=8 2300 ` (B) 1498 ` (Co)), 7
>V#[YZ, B A Co aeZW. b%Y[= Co–B

D=��<"A<#E8E>, D= Co–B W9=/

F#$'! (B 687 Co/CoB G7), 5 B YV Co

4 CoB ÆVZWO/. 7//ZW9^-K2_[
# Co5B f;Z CoB1;\], J_F8Qgc, [

BJ_8@"Q`:, Xf; Co Z1; CoB 2"

:_?2��<"`:. V< Co/CoB ]8d!\
e] B d N 7/K2 BN f^7 Co 4 CoB 6:

G7 [14], ?2 BN 68 Co/CoB ��% .

( 1 g_ Co–B `�a^ (a) b Co(BN)(b) abc

ch X–Ray h_`
Fig.1 XRD patterns for amorphous Co–B alloy pow-

ders (a) and Co (BN) nanocapsules

( 2 Co(BN) abcchadidie
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Fig.3 Morphologics and HRTEM images of the as–prepared Co (BN) nanocapsules (a) (b)

P 4- 1350 cm−1 j-O?#eJPm/ h–BN

#ifTXj#�keJP, @ 1092 cm−1 j-#e

JP% c–BN #�keJP [16], b+Æ<#kl. @
8 BN 687% #G7, ��#"nG2 k7=
4k7#gl^;.!=l'!, 5m#TXmnm
_, oRklhi. noo>, pPqp��% #

9�8 BN. r+Mj Co 4 Co–B 6:#�keJ
P, nr+pS- Co–O #�keJP, GSDAG
768[% BN, @r+?![. 7 2300−1 q#Pd
GC-k\# CO2 +q.

P 5 %DA (b) #LRWLNP, rWr:1M

% 200 nm 420 nm. JrWr:8 200 nm<,<"

#WLLN�kP7 240 nm, m/ c–BN #�kP;

JrWr:8 420 nm <, <"#WLLN�kP7
400 nm5460 nm, m/ h–BN #�kP, �- 400 nm

�kP8XslYK#WLLN, @ 460 nm �kP
m/;slYK#WLLN. >d=mq[ BN ��

o#WLLNDt>n [17,18], oS BN #WL�k
NpdrWr:5��#$4k7+q [19]. V<, Æ

o#sGS, !<4DA#68[YsCaV<s#
BN G2, ÆC%d BN ��o<s>n h–BN, tÆ
C% c–BN, P=O<DA#G78 BN [.

2.3 Co(BN) �� !p)*q+
P 6 GS, BN 68 Co ��% #u $!

?; Ms5"rtq= Hc 1M% 63.16 Am2/kg,

23.16 kA/m. d>/#u"��>A, u% #u 

$!?;vv, @tq=mw. �X2f@%, B #w

Hvv1��#u $!?;; Co/CoB 6:=:'

Q5��#v0"r$ (u $!?;5$ xr

s 0) vv; <"-Æ0Q# Co/CoB $ :;�
+ws$ , n5u $!?;vv [20,21]. $ <

"`:#tq=SMtw[�%&_Q. 77$!
9^-, Y[ Co(BN) #%&Q, :;Q#ut8r

( 4 Co(BN) abcchyuzx`

Fig.4 FTIR spectra of the as–prepared BN (Co)
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Fig.6 Hysteresis curve of the as–prepared Co (BN)

nanocapsules at room temperature
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