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Abstract

This research focused on the synthesis of magnesium ferrite MgFe,O, (MF) powders by a simplified
solid-state combustion method using low calcination temperatures. The effect of calcination temperatures
on the crystal structures, microstructure, and magnetic properties of the MF powders were studied.
An investigation was conducted on the crystal structure of the MF powders calcinated at different
temperatures of 500-800 °C for 2 h while X-ray diffraction (XRD) technique was used to assess the physical
properties of the samples. It was found that all MF powders showed the cubic spinel structure. At a
calcination temperature of 500 °C for 2 h, an impurity phase of Fe,O, appeared in the XRD result. For the
MF powders calcined at 550-800 °C for 2 h, the powders showed high purity of the cubic spinel structure
(100% pure). The microstructure of the MF powders with calcination temperatures between 500-800 °C
for 2 h showed an almost spherical shape and an agglomerated form. The average particle size increased
from 122 + 31 to 310 + 85 nm when the calcination temperature increased from 500-800 °C. From the
investigation of magnetic properties at 300 K, the MF powders calcinated at 650 °C for 2 h exhibited the
best properties of soft ferromagnetic materials, with the highest values of the situated magnetization
(M, ~39.37 emu/g) and remnant magnetization (M, ~8.83 emu/g), while the similar calcination condition
showed the low coercivity (H, ~69 Oe). Thus, this study yields useful results for the development of fer-

romagnetic powders used in microelectronic devices.
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50 AU WU M, M, Uay H, Y9sisdaesgumngil
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fuwiliduldluguuuuifeniuusnuin @1 M, M, uag
H, fifgsninfinsiafaiigamagil 300 wadu fauang
Tupnsaft 3 LﬁaamﬂmiﬁmﬁwaﬂmLmuﬁ%’ac;juzjmﬁﬂ
(Magnetic Dipole Moment) Lﬁaaﬁuammmmﬁﬂ
fienansSesiiavinanudussdovinntu e
gumgilunsiasm Safunavivlfannzusimanisls
whausannniniiindegamgiige fedud M, M, uay
HC1‘7iﬁmf\]’s’mﬁqmmﬁﬁwﬁﬁwqmdﬂﬁi’mﬁwqmmﬁfﬂga

= wa ! [ = a s
A135199 2 andhwivinveawsndnuunii@euneslsd
waalytiigaungll 500-800 evrwaded 1y

nan 2 Flus Iafigunail 300 LAaiu

gaungiuaalel M, M, H,
(@) (emu/g) | (emu/g) (Oe)
500 19.18 243 139
550 26.22 3.74 130
600 30.82 6.26 100
650 39.37 8.83 69
700 34.78 6.62 51
750 25.10 6.45 53
800 20.53 5.62 105

dl wa 1 [ = a a (3
A13199 3 andhivinveawndnuunii@euneslsd
waalytiiigaungl 500-800 evrwades 1y

v 2 Ml Iafigaumgil 50 1wadu

gaungiunaalel M, M, H,
(@) (emu/g) | (emu/g) (Oe)
500 29.86 6.33 300
550 38.85 9.26 150
600 44.97 10.89 174
650 55.64 13.17 75
700 48.98 12.44 105
750 31.94 10.55 115
800 27.72 8.87 120

ANHANITIATIERAUTALULNANVYDININEN
wuni@euasisanduasieialrswmaianniswnbng

Yoadauuienui ﬁL‘ﬁlaulﬁumiLmalszjﬂﬁqmmﬁ 650
perwaldyd wananuansauURuluanuslsaidnnsn
wuuseuiifian Ineflen M, uaz M, geiiga Taefiandu
39.37 uaz 8.83 emu/g AINAIAU
dlofinnsandafefiinadenisiudsuntasaudd
wilindnvastamslsuuniufnnudn duanedade
fiAeade 1 ANUANYIAYRIlATIATIHAN N13NEm
YaarawlanUasy IUIATRIRUNIA NISINIENAUABY
VAR UDIRINAN LAAUITINUSE T8I Fe™ fiu
0" \Hudu FdlumAfedduisindedod dyiituade
mMsiAsuudasausiudingn liun wawvanuaouves
Fe,0, Lﬁmﬁ'ﬁuﬁqmmﬁmdﬂiﬁﬁﬂ (500 esrados \Ju
nan 2 Hilus) daalaudRudivand dwiuiigungl
unalvilgs 700-800 oernwadea Wuna 2 dlus
sunanndnuuniideumaslsdlimsnznguiluiou
yueilvg) dluguunenandniliasiane dawayinla
autRuivinanas safumednuuniSeumeslsiunale]
figuugdl 650 ssrwaloa Wunan 2 Falus W
Foulslunsdunsginmdniiafian 1iesonmadnd
wmdnuaziivuadiadnane vensniinudt audd
wiwidnvewerdnuunilenmeslsdfidaaszsilasian
genin dleeufunamdnuuni@eumeslsaiwioude
7% EDTA-based Sol-gel reaction (M, ~29 emu/g La
M, ~5.6 emu/g) (8] vaisfiilewiuiuiinaueenluys
[7] wud f1 M, gandrdeudnann (M, TBraueenled
~29 emu/g) Way A1 M, alnalAesniu (M, Fowau
ganlad ~9.32 emu/g) dmsuen H, fAsninisuay
panlwnrautnwin (H, Fnausanlan ~335 Oe) 310
mMaUSeuiisugamaiiuealen seeza1n1THILY way
i M, vesndnuuniidoumeslsaiiduaszicagis
A9 Fauandlumsed 4 wud msdaesieinedn
wundi@sueslsdnieismswnlusivewudsuuuing
uang M, figefign uagligamgiilunisunaled uagsves
VANMTENTRNITS wasduiivsuiinisnis
EDTA-based Sol-gel Reaction [8] ikaiz Co Precipitation
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I3

Route [9] \HunisduasizsinglinssuinniIsniawail

v '
=

undn Felldumeunisiniouansiiduteunazgeenn
Snvidli¥angunsaideutrasesuarsegs deduns
Fuasrzvnandnuuniidenaslsinedsisniswnluel
youdanuuie 1Juasivsendana I%Qmwgﬁ@?ﬂ%u
neulidudou SntanaaEniiduaseildfvunndnuay
flauTRmalndndia

M15197 4 nsiSeuiieugamaiiuaaled seezainis
WL waz AN M, vasnananuunii@emeslsa
NduAsIzReeIoeN99

Bmsdaaei Qo 8N M,
NIKAN MF waaladd (°C) (s (h)| (emu/g)

mswlvdveauda 650 2 39.37
LUUdE
EDTA-based Sol-gel 600 2 29.00
Reaction [8]
nawoanlyn [7] 1100 8 20.35
Co Precipitation 500 3 24.50
Route [9]

4. afUsrenaLazagU
nsdunTgiRananuunideunaslsnmeisnig
wrilndoands Ingldlnatududemadunsdunsegy
Tushmdumsisiusolnadudu 1 nfu de 4.44 n¥y
uazuaalziifigamgil 500-800 ssriwades Wuna
2 dlus wud1 wesdnuuniidenmeslsdnniaegig
wandlassaiativauuumdniiaenadeafugudoya
135U JCPDS 731960 uanantiwuin fgumgd
whalyisendng 550-800 aarwalded nandnuuntidey
wieslsduandlassaiamaiuians annisduauen
Sovavanuiavisveslassainsatiuauuumdn iy
910 95.7 18u 100 ilelfgamgiiunaleifinduain
500-800 DIANGAWEE LATIATI99ANIAYDINIHEN
wunfdeuleslsduanidnuagAoutanauiinisnie
ﬂfjﬂ,mmLLu'uu,asm‘fJuﬂqiuﬁaummm’lmﬁmﬁaqmmﬁ

Lmalsziﬂqa“ﬁu summLaﬁlwaaaummmmﬁﬂﬁ‘ummﬁwﬁu
9N 122 + 31 69 310 + 85 U1lWlnT Lﬁaqmmﬁ
waaledifinduain 500-800 asrwadua Tnonanan
wndideumoslsiunaluifigumai 650 swrnwaidea
Hunan 2 $lus wansauTBuiudnmslsdidnninuuy
éauﬁmaﬁmﬁqmmﬁ 300 LAY ﬁﬁqmimﬁ@h M, M,
waz H, WU 39.37, 8.83 emu/g tay 69 Oe Au
ddu agulddniEnsmseunandnudmanuuniidey
wiaslsdmeISnmsunlmiveudawuuite neldlnadu
Judewds Wunilsnsyurunisiiamnsadaasies
waANUENLUUSlSTUS VS wasligninings Btk
nszUIUNsELATIETuReuie Whanlunswden
tovuazgamailunisunalutii Jeanusaanndanu
Iyl lumsiien thlugnsanduyulunsdansigi
narAnuuniliBeumlaslsdld sutunssurunsdaasie
nandnuuni@emesisdamedsmsumnndveudadu
wadanilsfifiussansamuazaiunsatinszuiuns
dupsegailuussgndldluningamnssunisdunsig
rarAnulmanLUUMETsAoly saueanunsanaREn
winddsumeslsiiduasgiliaunseseaussndly

Tugunsallulasdidnnsedindlaluswian

5. inAnssuuszne
uideilasunuanvyuainnesyuide
WINeRe A Wedlnd Useanl 2565
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