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9 Canted spines



LV ALY (_)L:Mo.’u A ;)ij: 0 5,93 ‘LS‘°)'.>Q"'J. 6&% U':""‘J}.’. e

aazin O |5 e ph pad 003 B oKl 33 g 0
opoY 8 Ol 5l s 0 bl T
ca ol aly s ol (6 V0 L) TL (glanen
b e YO 05 STl gt S Sl Sl Olee SO
S o oo |, FEP 4 by . vd 5 FE¥
EARTAL

e s (ol Slse cib 35 Sl e
e D 338 o (Sas B oSl s bl g
SA MK s FeY oy 4 Gl slacidb
sl 5 ool Sl B oSl 53 FEP slav s
S a8 bl el ol 05 5 (6,08 sl 4
oA Sl s s b Lgiies lacil s
Coed ool cnlize Slwse ib 55 oSS )Lis
Cowd b dalas ib s 3 oy Lol
Ly 3 S ol FE 4 FE? g e pS
Vo Y Dslee sl pl oS (g e S
O35 SresSslnd 5l Soss So Al
SIS oS el b e O S leSl 4 okl
s n ek |y Slwge ik 5035 SIS I (5555
Aol & g0 35 5 Gk ol 3 ol antl slad yol
3 Flwss mecib oKy ) eslind L
53 edal Gty Sl e slacib w3 S 13 )

Llods ﬂGb‘ OJD/\,\Z B ‘_5\.?1 6LAJ

sl 5 Lloks Jlasl FE¥ slao s LA ezl
2 ks O pon FEY SFEP slaly 5l sl
5 Al 2peS 3y b tildd m5 B glaelKl
S Comed a5 0315 B oKl s bl g
woleSe =l s s edd his FE¥ ey,
G35 aloed Jsa b 5 A dalt (6 e pS sl 8
8 b Of 53 &S el Fess0a O (g 20 58 szl 8
CLEY] syls ol B ol s b g slass «
53 S ele 8 e eblae o) 5
Lol g il b il o calee slas )l =
2 blrg Mae el plple Al e
Sy Sl L3l o Sl eSSl L
Jisl 5 ol (eS| V- @ il se il SV
S Ll s 53 ol (slal gy a5 Laol Sl
Lol 5 ol B0 1) il e omiib (o S
sl 5 s S 5 ol sl gl Al
G axg Lol astle i ol s lal>- &5 555
S A MK FE glan s coleKe bl s 4S5yl
o3 yoi Jidl 1, B ol FE¥ 5 Fe?t 58 4o
Cib a5 AL andls sy Sl ) Cel (Sew
Wil slie Cib 5 a3l oS 5 uliSe Sl s
s Olalllas 4 a5 L aS el sl dly s
b S 5 ol Slewse b 53 435 )0 D13
)Fe3+ SO g @ ‘;<i Ly 340 0 sdalise _,ij\ 93
b S Sobea b s FEPT asll llw 6 K05
B ”Q)J,:_Ql Ol ps Spd g enly S Fe25*
Fe?" bl o 0 e s 00 55
wed 4§ 338 o o pe B ollr 35 pmse FEY
25 A8 bl B ol s Sle wd b S
wseal S b L Sle G S sy Sy et
Slwss cab 3 ol cus O @ Ol5 e |, FEZ
Fe¥ 5 Fe¥ &l clallas sla Sl cylee

11 Delocalization of electron
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Abstract

Magnetite nanoparticles have been synthesized using sonoelectrooxidation of iron plate in an
aqueous solution of electrolyte containing thiourea as the organic stabilizer. The effect of applied
current on structural and magnetic properties of nanoparticles was investigated. The particles
structure was characterized using XRD, and SEM. Room-temperature magnetization curves of
the samples were obtained using a VSM. In order to study the stoichiometric property of the
magnetite nanoparticles, Mdssbauer spectra in transmission geometry were recorded for all
samples. The X-ray patterns showed that the products have cubic spinel structure with Fd3m space
group. The SEM images showed that the particles with the average size of 25 to 50 nm grow
depending on the applied current. The room-temperature VSM results showed that all of the
samples are magnetically soft and their specific magnetization depends on the mean particle size.
Mossbauer spectra are well fitted with two magnetic sextets sub-spectra corresponding to Fe3*
ions at A sites (tetrahedral coordination) and Fe*** ions at B sites (octahedral coordination)
associated with the magnetite structure. The chemical formula of the samples was obtained by

taking into account the deficit of iron in their structure.

Keywords: Magnetite nanoparticles, Thiourea, Current, Sonoelectrooxidation, Structural

properties, Magnetization
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