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Abstract: In this work we have prepared nano-sized Bi-YIG powders, using
mechanochemical processing. In this process, a part of the activation energy,
which is necessary for chemical reactions, is provided by high-energy mills.
The as milled powders obtained by this technique need a lower annealing
temperature in comparison with those obtained by conventional ceramic
technique to become a single phase garnet. The lower temperature itself can
produce ultrafine powders by inhibiting grain growth. The optimum
calcining temperature was 800 °C for 5 hours milling time, which is much
lower than 1000°C needed in conventional ceramic technique. Longer
milling times are not recommended, because it produces extra iron into the
powders. The average particle size of the powders was in the range 50 to 60
nm, using Scherrer’s formula. Room temperature saturation magnetizations
of the samples were measured using a vibrating sample magnetometer
(VSM). These were 0.022, 6, 17 and 20 emu/g for the samples annealed at
700, 725, 750 and 800 °C, respectively. The lower magnetization values
respect to the conventional ceramic technique, are discussed according to
core-shell model.
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1- Yttrium Iron Garnet

2- Superexchange interaction


http://ijcm.ir/article-1-751-en.html

[ Downloaded from ijecm.ir on 2025-07-31]

6,&.EA ‘QL..a.m.c )9y \id

Gl it ol 5o a5 lerdsilse anld Sb 4 0,8 ags [ Gb,s 5 [A]
g 53 Slolyd )8 D ] sgis o els (6551 5 Slelonl By 2 23STy (55l Jlud
o bod gl ol 5l eolitul b ragi ol 5o IVY 5 V] el 05,5 lagy (s 5500l sloj0s
b 29y 5l Fomb Sl Glos ,o BiYyFesOyy i )l5 565 sl oo

b S (Seel p

o3l s,
o2l ((YxO00) el glooes] Jols alRiglesl adsl lse 5l ladiged dg5 )y
aoys A Jilas osls b ylodl e 5,5 S¥gams ) BirOy) Syam 5 FerOy)
o SO L e 9 2585 ) 9 TVO Y Joo slosmnd b o 5 4 0lge (pl Lol colasal
Voo rpm dwlao b celo Yo BV 51 465065 slile; ;0 SPEX 8000D (551 5 wlows!
il 5l el 2] ST 6l O sl & TV Jge o bl s i L]
2l ol 5 Vs SlodlslS il Ll 4 e bbe o ] (5 faseS yil o
S5 plooad jlge oS 5 S a4 0D el 59k a5 (oaw (B9, b S Gl 2
A ol Bb o 0p3,5 GBIl Y ) ledlglS 0y 4 ol py2r S 050 e 5B
A oolaiul e o O phad a4y goVed AglS F g VYA lad oy sV WY 519 ) Lo
Slles ot ool Slw! layog B ST Lges S 0,9] Caws 4 glp colew 51
Grraalyy B g o5 Sl o8 olfims Sy 5l shite ol 4 bS8 slesS
lages ded <lp wb,S Kol b oolinwl LT Nabertherm os5,s csle
Al ol celw ¥ i pley 9 e CC LB Ve 0,08y i p sk 9 0 °C/min
Sy 361 glod b alolT 0,95 L ol yod ladigas b s ai8 35 a5 (o (glaalip oyods &y 51y
lolos ;o suds a9 ool lew! sladised 10 S 90 (5y5b slajl Llulis &l Wigd
Pert Joo elid o8 18 cls (XRD) Sl 45 gt il olKiws G5l ecilises
(B1) acis o cral o (Sabiony oS5l 55 (ol sbeSl 5l oolawl b o solaxwlX
oshiie (nl lp s S aulre (5500 D)3 Sk Bl )0 dlaily S 4y 5 (5 oIl
2 p3Y g o ooliial 5T (laS Jy plons aloond Jpa b b (S8 (555 S
O35 L ST g lagi 2l STy 5 5 e 995 slabads 5l (LU (Bl sleals (Sudig

3- Mechanochemical Processing (MCP)
4- Bulk
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5- Vibrating Sample Magnetometer (VSM)
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