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ABSTRACT Surfactant—assisted high energy ball milling technique is a new method of producing
magnetic nanoparticles. In this study, permanent magnetic SmCos nanoparticles and nanoflakes with
high room—temperature coercivity values and narrow particle size distributions were produced by this
technology and a subsequent size—selection process. The SmCos nanoparticles with average particle
sizes of 9.8 and 47.5 nm, exhibited room—temperature coercivity values of 6.8x10* and 7.3x10% A/m,
respectively, while the SmCos nanoflakes, with the mean particle size of about 1.4 pm and average
thickness of 75 nm, showed excellent permanent magnetic properties with an obvious c—axis crystal
texture, a strong magnetic anisotropy and high coercivity values of 5.5x10° and 1.6x10° A/m in their
easy—axis and hard—axis directions, respectively. The coercivity values of SmCos nanoparticles and
nanoflakes exhibited a significant particle size dependance effect.
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Fig.1 TEM images of SmCos nanoparticles (a, b) and SEM image of nanoflakes (c), which were separated by

a size—selection process from the surfactant—assisted ball milled products, and their corresponding laser

particle size analysis results (d—f)



LR

X ZEH]%E : SmCos PBURLANARTE i 4. S5HFIREY:RE

477

B2 FhOOKIURE BT Y SO R E, HA R
RS, BOREEE R AN EESHIES.
TEM #FR*F 2 Fgk BORBEATIINE, KRS58 4
BiE 710 A1 1560 nm, L5HAN EBOCRARSMT4
SRR, T EL, ORI e i A A 4 A
(R BF, 308 3 X SR BB 15T R0 0 VS e UL R~ O b 2,
BT BRRSTEH7E 14 pm Zofq, BEZR 75 nm §
SmCos GKHEF, I ELXFAOKM - HAG IR % & &
T 3R 3 0 A TR ] et

B 2 41T SmCos B H4MTHI 1 [RGB
RIS BTE AK A  XRD 3. AR ELH i
SmCos ZKH T B XRD A7 54 H G0 AT XT38
5 H JCPDS FRrEE SR —3, P M BREE =4 prg
B SmCoys GAHFFHA Bl SmCos FAIAR; H—
I, it 2.4x10°% A/m Bk B 4 F)E ) SmCos
GRS, Ho (001) A8V A AT XT38 B B, T AT
St TR EE AR, 51 SmCos GKHA s LT
A B SN ST M R N ) B R A 7
P SmCos ZUKIEHHAETE ¢ BIEW. R, AT
KR, BN TR XRD fratide a9 &
MIRIRAS T, DL BEE WO 9 TR, ISR R ~F AR
WHIs/. XA 1 AN A TEM .

B 3 4 T 2 F SmCos ZK0RIAY I BRI
I, ST FEER R4 9.8 il 47.5 nm §# 2 Fhgik
Wik, 16 1.8x10° A/m B ARMRRBESHG 00 F, #5860
W He 4251 6.8x10% 1 7.3x10°5 A/m, JBIR~F
iy SmCos FKBURISR R FK BEFTE BB, X
5 HAM A XRD Z55A40—3; iR H8Mg SmCos
BNk, TTREE S HRAR B AR/, i RI TR
H BTG AE (18,

B 4 it 2.4x105 A/m kb #EgE g SmCos
FORTHF BB I RA BRI 2. T, M T2 BB
5 H SmCos GKE - FER, 78 1.8x10° A/m FAM
REES T, S RALSAERALA 7 b, e
A He 43513k 1.6x10°% fil 5.5x10° A/m. Fkuhigss
B I 1 I S TR 1, EL S R P R I 8
DASLEL. BEAb, X Ho: 5 B A i s A A B AL
BN, SmCos UK H BB HIRES 1 Stk i HAE
BARAISNEE I, R W SIS 1 v s 44
TESMESB I 3.0x10° A/m BHREITEESE, BmhERH
SR HIERE; (HAE 1.8x 105 A/m #BARIIRRE
G, SRR R A B, BRI
i, ECREHERETTE B R AR T2 ).

AR SmCos  GIKIURL A % IELHF51 H13% %)
1.6x10° A/m, #IHICHER 2] Brifl4hs SmCos Sk
BRI (2.5x10° A/m) A TEIHR; AR [5,

Intensity, a.u.

B 2

N
)
(b)
O

24, deg
SmCos YRFHL GG AEHRE 51 XRD %

Fig.2 XRD patterns of SmCos nanoparticles with average
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Fig.3 Magnetization curves and magnetic hysteresis loops
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Fig.4 Magnetization curves and magnetic hysteretic loops

for nanoflakes with the applied magnetic field parallel
to (easy—axis) and perpendicular to (hard—axis) the
nanoflakes alignment direction of SmCos nanoflakes
aligned into solidified epoxy in a 2.4x108 A/m mag-
netic field, are of 1.6x10° and 5.5x10°% A /m coerciv-

ity values, respectively
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Fig.5 Particle size—dependence of the coercivity of SmCos
nanoparticles and nanoflakes prepared by the
surfactant—assisted ball milling technology, respec-

tively
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