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Investigating the Effect of Process Parameters on the Magnetic, Electrical and
Electromagnetic Properties of Nanostructured Strontium Hexagonal Ferrite
Pigment.

S. M. Maroofi, A. A. Sabbagh Alvani*, H. Sameie, R. Salimi
Color and Polymer Research Center (CPRC), Amirkabir University of Technology, P. O. Box: 15875-4413, Tehran, Iran.
Received: 12-06-2017 Accepted: 12-02-2018 Auvailable online: 21-11-2018

M-type substituted strontium hexaferrite nanostructures were synthesized by pechini sol-gel route. The ferrites were investigated
by using X-ray diffraction (XRD), field emission scanning electron microscopy (FESEM), vibrating sample magnetometer (VSM)
and performing network analyzer (PNA). In accordance with diffraction patterns, no extra peak was observed for the pure
samples. VSM and PNA results showed that the saturation magnetization increased and the dielectric constant decreased with
increasing calcination temperature. According to results, the synthesized nanoparticles are suitable for use in high frequency
absorbers. J. Color Sci. Tech. 12(2018), 193-206©. Institute for Color Science and Technology.

Keywords: Nanostructure pigment, Strontium hexaferrite, Pechini sol-gel, Dielectric constant.

*Corresponding author: sabbagh_alvani@aut.ac.ir



U 9 (599 )20 oo Suum

lazs 518

Ol az I cul YU [l Lot )3 0519 Canglin Yoo
sy iz gl (05 epbliieg B 5l olse (nl (publine
slaghine ;8 cpl ilole 5 1S e qupbliie slaojs>
858 oo Dlas YU seluy jo gliste cwnblives 2SUl

ST s tocl s 0,90 by 90 00 I olge (gl
6yall Cuwglia b Ldl> g0l Caglie sladasin Canb oo
ol 1 pplinns allcs ol sl ansls Sinlon Vol olad sl
FaSs L olge quebline (533985 5 TSy 18Ul (g3 Solb b &S
mrbliiog 2SI gl a8 sl (ol 55 g0 oy rly Jolas
30 g odd camal LAl Y lawgl S o g 00 00 )lg (69,95 5
D] aes s Joud L8 asalo U (69,95 5 oo e

Vorr Jlw ps gl 5 W)L"BS by aS gy o
9y A Sepd JUSTRe il il Cu50nalS U [ F] 235 plo]
Ad i o8 le a4z 0 AD ST lales o g0
FesOs 5L ol )8 il az 0 Fre slos joas ol olis mlbs
5L Sas ol F sl ax 0 Fee glos 51,05 L g 098 o0 JuSis
ao o, Tl ez s ADe (sled )3 5 9900 g9, JUSTSe
Oeizmed sy e Za b JUS138e sl il 5B 1 JelST (o9l
shils oo JSis slacyjamels a5 slo Lis VSM (g5l gl
el blisal )y g g (blisieg b Cool>

YooV Jlo o il ¢ TSl bwg a5 gladlhae ,o
9 9o B9) 9 4l S BlSe gl yog [O] 8,5 plxl
e plae 4 il (S S0l la S5y 5 0 4y alr 2>
o=l as e85 18 oLl 05 (uilS58 5 (gemlinndS Ll
S Ty il Epanl Wl oo 3,105 £ b cenlie alites
@l s GU1 sles 55wyl sl 318 S Sl oo (ols>
A gy FAKS NG 5,086 ) edgaze

eSS 23,58 VU olie a5 Wi oanlive iagsy ol
asaile ol ulS B L sob; o B 31 il polas g lalises
ol g yas A jlade 99 e e wlinndS sles (AL Ll
VWoo ag o, 5 il az )0 VYo glos 5l A8 L asol b aaals
ah ol polie ) sl s K il ¢ 318 il ez
St 36 ol Kb oSul 5 Bln slagSl 5l ol gl
A ol Ayl Wigel b duslle )0 (pigw )l (g, 4 00l Al digel

8- Resonance absorption of moving magnetic domains
9- Spin relaxation

10- Impedance

11- Free space

12- Dielectric constant

13- Kumar

14- Malic

Journal of Color Science and Technology(2018)

doddlo =)
o —.ST (MFe12019 (M=Ba, Sr, Pb)) M g5 slaco 855
JmB nbline plom o a4y a5 aies Sienl b Gubliseg 3
Cd o oodls slab el asle it slas po IS 0 dayl axgs
D g0 olatwl Y deli 5 9199,50l0 Ol o j0 puizren g 0ols
953581 Vb GI3 (Zagem 355 b )bz Glage Jblay dlse (il
ogdle a il so 4z g 350 s Cand g Buald Véﬁ_b.
YL S S Caglie 5 035 Il Jle M g5 slacy 3155
55l

T s A8 oy g el ol el (285E 90 lags:
slace;d 0 wilg oo 3)ls GieuST (851 90 slagg 4 S0
e 5 55 ¢ 45 3550m s b5 S L5 M g5 JisSiS
slolaise )0 g oo )5 Lalls cwablie olge (lgie 4
S (SeigpSIL (o S Ol 4S5 aslazil TS Sl s
Ca 8135 il il sl L] (o3ls ciboline Slge 4 sl o
L oalal) o owlin olos aS golso loc 4y (SrFe12019)
o2 Ol elod oo Ail)] 055 5l pulididn ;) g LSy See
e e Jaax 4 @l)d ojul uals oS el Jl o cpl oy
YU laselas jo eolawl coblB YU owilos,55S polie jlas
g g0 s cwlie (58500

B oS gl Codgasme Js a4 Jrwl £45 slacy ,3 5l eoliul
YU sloanla oogasme )0 ls (6303988 aond 10 9 b
g Jowwl JLSlw b sloca 3 L aslin jo .l oo sgue
975955] Olas 5 005 g gl Lo 8 JUgS1 38 v 5
5595 Jds e pe (i 393 5l 6L SIS (s shgise
Saslus 0ogasme (o dlgo ol jo ande Wil f@la...;
L sleodls lse 4l Ll 5l oolatul cpl aS amo 0 &) 5,085

Zloel G3la aisle) YU sanbuy il ;o JUsS1:30 slacy )3
Olgie a5 oolawl CoilB olge cpl ogdle 4y . W5gd oolazwl (5195,
ol 053 5, e 6 59ld g uablineg 2SIl zlgel Ladlos 4yY
slge 5l gols aide M gg5 JUsST350 slacy )8 g, oyl 5l s oo

A>gd D)5 Yo °}5)-°‘ ‘9.)55)5.:La ..\.ol.ma J_al) 9 AS_:]‘S.”

1- Intristic coercivity
2- Crystal anisotropy
3- lonic radius

4- Dielectric media
5- Snokes limit

6- In plane anisotropy
7- Stealth technology
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4- Fourier transform infrared spectroscopy (FTIR)
5- Field emission scanning electron microscopy (FESEM)

6- MGssbauer spectroscopy
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1- Lawindy
2- Drmota
3- Multi-walled carbon nanotubes (MWCNT)
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