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Effect of CTAB on Morphology and Magnetic
Properties of Cobalt Particles Prepared by

Liquid Phase Reduction Method
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Abstract. Using CTAB as surfactant active agent, the spicate cobalt particles were synthesized through
liquid phase reduction method. The cobalt particles were characterized by scanning electron microsco-
py (SEM), energy disperse spectroscopy (EDS), the X-ray diffraction (XRD) and vibrating sample
magnetometer (VSM), respectively. The results show that the spicate cobalt particles with CTAB are
assembled by nanoplates, mainly composed by HCP structure, while the cobalt particles without
CTAB are mainly composed by FCC structure. For the cobalt particles with CTAB, saturation mag-
netization and coercivity are 116. 17A *m® *kg™' and 20. 3kA *m™', respectively, while for the cobalt
particles without CTAB, saturation magnetization and coercivity are 158, 24A «m® «kg ' and 9. 174
kA em™', respectively. The differences in magnetic properties mainly result from grain size, magneto-
crystalline anisotropy. shape anisotropy and defect of cobalt particles.

Key words: cobalt particle;cetyl trimethyl ammonium bromide(CTAB) ;saturation magnetization;coer-

civity

e 5 T B AR S (O vl AR SE D BRAG DS T7 RS . HESS O A5 R A B DB AT B
REM S IZ N T B A ARG R R U IR RE I SR O T ARAR N o T ST R 1 A R
AR T A2TCRE A TR A B B HES A BRI AT S — R 58 R A R R A
J7 R AREER I T A2TC R P A R B AT AR A U A R R AR A g . SR BT R



22 [N S

2014 4F 8 1

il YR 1) R T g L SR FL R 3 v R A EL S R 1 AN (R
e T H ARG 76 5 JORL A S0 0T Rtk ol
BN [FIE S5 %) 4 UK 228 W 1 R 2 S F 9 ) I R 2
—, G Li AFNOR M OB AR Bk & T K 4pm, H R
500nm B4 BREE 45 M 00 4 £F 4k ; Sivasubramanian 25t
BT R R 8um 22 A7 1) = 4k 43 G AR R IE 50 1) 4 A
%7 Soumare ZUY T4 T K 100nm . H44 N 10nm
5 HE 7S J7 B A ok . BT AR O A AR R
j&‘“” UUVE-FA o3 i 10100 22 o0 I Al 30 38 D 1k A
X e £ 7 vE LA A A L A K B A R
RE S AR G 6 2 O FH 5 5K o PR PR R — b 5 v 1 o L G #
Ve B 1 £ A TR] B 350 4 UL 1) 7 ¥ 0 Ry EE 2
A TAE LA R A A B 5 @E@&%ﬁﬁ’fmj{léﬁ%?ﬂ A

AAb#R pH T KA BRI B 38 S S i
7m CTAB WWTL,*FH{&PFHJIE%J? FIEiR-gh e

ARl UKL A2 RlODR A5 0RO X OB WL B #E AT T

Wit
1 L5

1.1 I
BRERA, (CoSO, « TH, O) I A R A 44 (C, H, KNaO;
4H, ) KA BEON, H, « H,O) S 8 AL A (NaOHD L 75
Jot e = F LAk 4% (CTAB, Cys Hyy (CH, ) NBr) . 3 %
SrRTat .
1.2 XWFERBERAZE
TEWAH ST R A 8o

W JE A B K A R A
:‘{l"“‘_é~

25um

1 &ii5ie SEM JE 5

Ji 24 5 2 P Al 5 1 ) 8 il IR L Ak B g R R
C )++n((/4()6H4)Z [ Co(C,H; O )7
[Co(C,OsH) 2" 4+ 3N, H, —
[Co(N,H,); *" +n(C, O H)H*
[Co(N,H); " +N,H, + OH —

Col + N, A +H, » +NH; + +H,0 @D)
AT, H = B 4 T A LA AR 35 R AR TR ok T A 5
Sl R R UKL, SEE L TR 2. 8g MR AN 5
16. 8g A1 2 ¥ B4 %5 i 7E 100mL £ 8 F K, Jm A
50mL ¥ BE 2l Tmol/L iy S A AL I UL 15 3 55 (R
W R i 1g CTAB JIn AR OB G Wb B kil 2
oM. A ERIR SR 80°C, fiIn A SmL K
BB R BO B 25 Co®' = A i i )R
N0, Sh i WA OB 7= . O F 25 B K R B ek Al
TooK CREWK AE B A TR

FH QUANTAG600 494 Ha . i 35 (SEMD WL %2 J

L= Wy S I L R Ol 25k Vs AT Bruker D8 X 4
LT A S BT RE b B L R A S5 R G R S~
65, 11k MoK, (A =0. 07093nm) , B, JE & 50kV, H
WoN 30mA; | Lake Shore 7410 ¥g 3h £¢ 5 w4 58 3t
(VSM) 324 i 1) 2 ek i 2 i

2 HERE5iFe
2.1 $hBh B SRF0RK 5

L SRR B AE i CTAB B i £ 1 &l 450k
SEMJE B . 1 Ca) Bz o R B N CTABH % 79 5

() KM CTAB; (b)) % CTAB

Fig. 1 The morphologies of cobalt particles (a)without CTAB; (b)with CTAB
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Fig. 2 EDS spectra of cobalt particles
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Fig. 3 Schematic drawing of the formation mechanism for ear-like cobalt particles (a)grown unit; (b)cobalt
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Fig. 4 The XRD patterns of cobalt particles
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Fig. 5 The magnetic hysteresis loops curves of cobalt particles
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