RMUTSB Acad. J. 4(2) : 163-171 (2016) 163

a a = = 1 LN [} <
'awﬁwama‘mﬂ'mJLﬂ'a%ua:ummuﬂmem%‘NmeNummumman
o 4 o
wasaymauIlulauaaninaslss
The effect of copper and manganese on structural magnetic properties of

cobalt ferrite nanoparticle

a o @ 1
DYTH TULEN

Anuchit Hunyek“

UNAnga
aynawlulavessineslssd fagas Co, Me, Fe,0, (e Me: Cu, Mn) gnésiaszifiaeitla-1aa 1¥n1a PVA
lufanaaeaus naunuilauaas (Co™) Eaamathilas (Cu”) uazuuaniia (Mn®) meiﬁq@ﬂwﬁqmmﬁ 700
aseada nalfiussaaniAUng wmssiinasanmatia XRD wazmawiananingliaunisigeses dayaain XRD
g09nFate nuitniiuansnavaslaueadineslsdlunnisatng Tnaflaunandnelugas 32-45 untuwmns s
ArpaTaRTTLAZA LT R andm Tna Tl sunsu A uaumadanisaesdeninad wudniliaanuunduiy

v

= a a o a_ . = A o P -
Wesannaninazessaillessiin dauninaigannnées SEM WLaAINITNIZaNeauIanLALad laiinisaaniaaatlidad
o v

uazUINNTA waznsszinaBamesagUidafion VsSM wusanisiae Ccu® inliuaniilasdudnsasias wiaay

> " w . ! = o P . = o A o oA, < = Ay 2+ o § v
@'N'V]'NLLNLM@HLL@ﬁﬂWﬁmZ«'Ju"H@Qﬂ’]LLNﬂuIE}L"‘ﬂ“ﬁuﬂﬂﬂ’mmﬂuﬂﬂu‘lﬂLTTH@NMQNV’\’]@\T’HHTmz'ﬂﬂ’]?w@m')ﬂ Mn ‘1/]’]11/1

U

o

unnlaadusnsiafiageie 80.07 emu/g Wesanauiduatiuusimndnaas Mn” gendn Cu®

mdaty: lauaadineslss l1a-19a n13iAe

Abstract

Cobalt ferrite nanoparticles with formula of Co, Me ,Fe,0, (where Me: Cu, Mn) was synthesized by using
PVA glue sol-gel method. The cobalt ion are replaced by copper (Cu2+) and manganese (Mn%). Metal nitrate were
then mixed with PVA glue and sintered at 700 °C in air. Phase identification was performed by XRD techniques and
crystallite sizes were obtained by using Scherrer’s formula. The XRD data of all sample indicated that single phase of
cobalt ferrites nanoparticles with crystallite sizes in the range of 32-45 nm. Lattice parameters (a) and X-ray density
(d) were calculated by Rietveld refinement. Results inversely displayed between lattice parameters and X-ray
density due to differentce elements ionic radius. The SEM image showeds a narrow size distribution, when doped

copper and manganese. The hysteresis loops are measured by VSM; this showed saturation magnetization of
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Cu2+d0ping was decreased. On the other hand, the coercivity and squareness were increased, the Mn®* doping

effect to high saturation magnetization are 80.07 emu/g because spin magnetic of Mn®* higher cu”.
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Figure 1 XRD pattern of the samples.
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Figure 2 Lattice parameter and X-ray densityof samples.
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Figure 3 SEM images of the samples.

NNENLAINNABIAANTTANELANATBULLL
#03n917 AnnAsEENelszNiny 50,000 Wi WUNNT
=< o | g ¥ A = g
gatnneiusesayntatiunguiew nizandn
padnas anwuctilugivsanasunaianiin
AunmiiuniInszangauneNszAuAINgn

1 Tulanumns Tuusazfaadne uazarusndanm

=

wunlfiunnsnszangaunanauaslusaes9lae
Aa11a5 (CCFO) wazuuanila (CMFO) ANaiy

n3mNlsNAaINNITLAe (CFO)  NR1N19DIL

o A P LA e
LLu’JTuN"nmm@um ﬂﬂﬂﬁyﬂm UNTINANTUS

o a

uguanenveslaveadineslsdinisiaenulas

< o 2 & = P
WAUSAUNI9LAe YKAanIaaAatidesuas



168

0.0N94. 4(2) : 163-171 (2559)

uranafavinldgnisinnziuseseynialaueas
weflsiftienas auianguaunafidanaliann
SEM flAnsndn 200 wnluims sieannawnanan
fiduanilannfiaaes XRD pattern Liaaa1nnas
mzfuiunguaesnan (Aswani et al, 2014)
NN3N1EAUIBIBUNIANANNFAINEUATATEN LD
ulim@natien (Reddy et al., 2015) WATNARINNAT
UALENNA (Gafoor and Ravinder, 2014) luusaz

1
a a

Faaena Ingg1N170 89N ALY ULATNWRAT

TALAU AINAINTNETINIINDFAIURIARALADTAE
WNTW eI AL A ALe L u Ul §sen

lga-1aa3nanad (Ahmad et al., 2013)

3. NANTIRFANDTTARL

naFamestaglaesusiauandfineslos
(CFO) uwazudlpuaamuaslsfiaanatiilas
(CCFO) wazwaan1ila (CMFO) dafasnaiia

VSM uanasa (Figure 4) wazaglualy (Table1)

100

80

60

40 A

20 A

0

=20 A

-40

Magnetic moment per mass (emu/g)

-60 ~—CFO

80 =CCFO

== CMFO
-100 : : . :
-12000 -8000 -4000 0 4000 8000 12000
Magnetic Field (Oe)
Figure 4 Hysteresis loops of the samples.
Table 1 Crystallite sizes and magnetic properties of the samples.
crystallite size saturation magnetization coercivity
sample squareness
(nm) (emu/g) (Oe)

CFO 44.86 60.09 641 0.32
CCFO 32.45 58.22 1156 0.50
CMFO 39.07 80.07 565 0.31
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