9 Sl olgd 5 Sulgl dawl gl (wiyyt g i
JS_J"" ov9y 4 Lao7SrosMnOs o )5335 Mw e‘)'ﬁ'J,.M
SO !

T s gyl ]l 93 (g0

Blge pwdige 09,5 lge Ll 5  slwlis lge awidipe L5y yolis )5
5,8y oKy gwdino 5 (8 00l

3,5 yocds ol ¢ wdige g (o8 2SI lge wiipe Hbdliwl ¥

3,5 paes oD ¢ pdige g (58 84S lge wdipe il

G s S il 355w Ly b s p Y gl e Ky e slodle o oS
i 3 S 4 s a3 el (LSMO) cd_aéﬁ@p/rgwy)/ydg/dg,u,ﬂﬂ
Sl S e o w0 LagiSrosMnOs fp3 6 nbliin 5 o)ltls ol Sy ] 51
S andl il eslizel b sdi agi clddisei abliio 5 coltle ol 05 0wl
3SKug S (VM) (b liin ol S JUT (FTIR) 4558 fooks G o3 (minick ((XRD)
estle 45,8 arkize XRD allos s> izi SH13 )0 3590 (FESEM) _ilden fouS iig 250
Kyl ol 39 31 a5 3 Ui 1> S s o ] o in i el ST (0 g 515
& s 0 OLL FESEM I Jole gl ol w8l 218l o yil P s gt 4 _2agil 1A ]
Sl S8y b Y K Oyt 0 & S ok Sl D3 e s Syl o 3525
Sl b oS s 2yl om oo s O3 LT el ok ze Sl gil o pd a3l 26
e A8 i o  FTIR i i gl o zagili Voo i i 3 o jldi] dosl K25
ol s3T50 3525 m s 4 U5 Gl olio] o 473,87 Oby Ly del Sl 5 LSMO 3536
Sl asiie webliio Lolsst s o s o Ol ecbliie Sl b 0 2 L Kyl
Sltn 3535y Sl sl Ot LS ) 13 S A3l i polih ol el 4 Y g

b 2alS PA/ES emu/g 4 FA/00 emu/g j/él,..i/u:’..ékﬁ.n
3 3L 4 ] S o s gblin ol s Sl ] a5 i ] 15 2 S SIS

DOR: 20.1001.1.17353351.1402.19.0.8.1

29l 0 3is o5

S| L0 g 'o.:l>
2 ghanno 0 95

s eanl pl )55

35 pos a8l
g3y lis o5

75 509 :dxiv

* ib.sharifi@gmail.com

IVFO-FED) 1yl LLs
PYAF-Y QY 5 S s8Il LLs
) 1 25 O

1 PUES )D 3y g piwd
www.JICERS.ir

qug_ 2> @_ y1H

VEF/V/PE
R S
VE-P/+8/1A

dondo —)
sloard 3 gl yolde o ublize .ol pudoline dlge 3 ol e G (6520950 b ;> Ol)d wnblise oled Sy
Noegsl ey [V] Cowl a8 5118 aallles 5y50 (s3lis SS3d 5 350 ple Sy (gl AL ¢(g)glid Arwgi (1o s & 3]
5 bl isn & 255l Bl 5 3,8 &y paie udblita ol 5 & el Sl wad Al
Mle (Sbj oyl die) 1D amblize &l)dgil ojgpel [V] cuily minled calisee sladine) ) (glodyins (glady)S
w8)5 )13 o3b) a2y 3)90 (cmrblize 3 Sl odlatul b oo 5ymle )3 le)S g g)ls JWI (qurblise Cglite (5155 9005
Cunglie Sl g (bl pl S pSlg 6 oSG pSlgn il 355 &5 ogite olss > 4 collgy laaesT [Y] cul




L&

g a3 JSis |y Slaely sladsgorme op ol (S el [F]wlos)s e 55 1) (o0b dr g pusblize
L ABOs g9 ooy (9 » (slod s Cliios aind oo (L 393 5l 1) (Sujed (ols 9 oy I (o b
o3lo Sy LSMO el 0. plol (alausly 1315 (gl tnST =M (L5 S15 =B coluaS S =A) A1BMNOs JS Jga 8
b (550 (559 Slgs o 15y Jol datxSIXMNOs jd X Hlade & iy .Cuwl LatxSHMNOs (IS Joo,8 b (gaunS  Siolpuw
(leordgign 999yl «3l il = Jolowe ¢ 5= oo Ao jhas oo &2 (3L 4> TLSMO 3ol (olgs [0] 8l (Ao i
S 4y 9 obgS 1,3 plowl lej Ste (3l Jolore i )3 [£] 2l (St Jlogigyin 5 )l 4528 ()l (Sl
V] 88 o SaS 039 g 9 93U 05l b ol ydgy

e (Sdpcaw) caliie sldlS 0 Gyl & gavy LB awblae 5 Syl olss s 4 LSMO wlydgls
A 553 50 030l LU 555 5 (550 5lo oo 3 (50 5 (gl il sondoli sl 6508
Ji=dw Uhgy 4 Lao7SrosMn0s &lydgl aublise o (ylidle oled p Sl sl B aoyp g s 4 dlae opl
Ol pdaw p cmblize pue 4Y S Gygo 4 a5 29 0 el i 1D Slgl sl (13938] 31095 g0 didldyy (Sl yisl
dnl 3l (rerblino g ()l Lo (slojlUT 51 gl ebliso 5 )l Lo (ol Sllgl dsl Sl oo (gl S oo
bliin Ll (FTIR) &9 Jp3 &gy i (FESEM) Jlizo JuuS (g S0 sy San XRD) Lo
al ods Gl aahl ) b ] ol 4 54 0 odlizwl (VSM)

e |

Juishgis &

GRS g 5 g g0 =¥

Moo —1-¥

ol s c(Zi/\) uesls Lo b (La(NOs)s.6H20) wuslsY il s ¢(ZQV) wess Lo b (M(NO3)2.4H20) 5550 <l s
290 Syl dawl g i 1S gy (448) bl (C2HENO2) s M5 (ZAA) ogls o3 L (SHNO3)2) pgunss] yiool

S Syl il g e dnS 5500 ¢ ol ps M g 53500 s syl Sl 3es ezl Bl qeulsY il s
ol 04 o3lasil S po L5

gy~ Y-Y

O NS 505 s Sl Al i Lo VIO D X0 0lie b 5 = Jw 3yl hgy 4 (LSMO) Lao7Sro.sMnOs <l gil
ag Yoo /) cbale b lacl s plas ol (sla Joloo ol ) 393l jimw yolate a0 odliiw] Cdgur loic 4 p)S +/Y lade b
olyos & (slatio Ol ¥ Ml )d 00 o mades deaS 9,0 ) gF) oadeo doanS 9,0 Jolono b bglsta v b Joloxa o s 05
oy dy Ol 5 byliee 25 o aBlS] Jol bglons 4y g S 5 o b sl Sl il o V1D D /0 5 S i Lo ¥
o 2 5 53 i35 Slogtd & o J5 ©p90 4 sloJloxs (e A5 1B (5ab 5 el 21 Sodo &y g
S S5y oo 392 5 €85 S B3] 1S s 85,8 25000 1.8 3,5 e s Voo slod b I3 1 it
Sl il G LSMO (slajdg coles > .58 Mg (S5 ol (sl )29 o Lol 335 4 0099 N2 gH20 LCO2 (sl j5 zg )3 Jol>
ol 045 by 00 g (sladiged Glasuie V Jado 50 wiad sl 3,5 il s A v Lod cod el O o 4y 2D

Lao.7Sro.sMn0s ol )35l ons s sladiged sbo Sig Vi g

(ML) sl S (8r) G5 digod
— <Y L1
v/O Y L,
) “Y Ls
vid <Y L,

1€ P jlg | oyladd 19 )95 O Gae!




4
1
& b dasin—Y
1 o3l b Luuslid 9SS lo PWA730 e il Loy (656 g (6,5l jJUT asdllas (¢l (XRD) w5l axisl il (sl gl
30,8 e0le 4yy68 b cads lge 0 olowd Mg adllas (gly b S as > A BV 5120 o3ga5e > Cu-Ka il
buwg &l ojlul 5 xaw (gidlsdy50 A oS Feer omT B Fee om sdguxe 3 Thermo-Avatar Jio (FT-IR)
omablize olgs .l 003 oanlie MIRASTESCANXM Juo (FE-SEM) Slie (il g, (S9,5SUl (slacsgSwg e
A s S 5368 ubolize <8 15 LBKFB Jao (VSM) (puublize olgs 5JUT lawgs o3l
e g @b —F
Syl WLT—1—F
Iy Lao7Sr0sMNOs (cacbu B o 4y 3,5 5l doyd A e clod 1) oad ol (cladiges (Gl anil 3ly clagSI Y JSCs
Hdlo b 9s 4 odal Cund 4 slaals L o LS Sl gl e Wiges g el Syl i Lo VIO B (F/D i b
Ldiges dod ;0 Guaio aSs slayl)l L)l Cillas (AFNAY-YVYY ixsye &S) JCPDS o)l8 L JUsSTiSa
Oyl a3 o L 45 asls JCPDS SraMnz06 )5 L 453l 516 La g La sladiges .ol €= £/8Y A g a=b= 0/FAD A
Do (B ColSwgy 8 0,8 jeliio (gl (A plosl el & e & 01T Sl aspa Av e glod (o)

(110)

(202)
(101) * (201) (113 @12 10y @312

Intensity(a.u.)
% * 3
}
;&

20 30 40 50 60 70 80
2theta(degree)

LSMO 35 sl 5ol 85,0 il slsS1 ) IS5

] 0l 031> uL.Z’u Ma‘ ..\ﬁ.w] i ):Jl.on b T9I< 9 Lﬂ.ﬂsl Juwul 9 oLl 3w LSMO Lngduy» (uz” Y ngu 2
Sgl Gol38l b as” win gl YemVev o @l)d ol ghyls o jiiw @l gl cunl (asuie pglai jl &S joblen
Ol gl daw sl Sl 3959 .l onds 00l LS =Y IS5 )0 oS wd wialed yiegil Ve 5l 5 s lydgil olusl dpl
3,8 aalgs Iy ial33l )3 0jlul prioman 5 @lyd oo el Sugl clale l531 L g 5,58 o 3t o5l g S5 5
. [\’ 5&]

(FT-IR) 4399 Jiow € ywg 9 uimniebs —¥—F

o okt (Sl Jim e (he) 4 LSMO ol it (sladiges & bypys (FT-IR) 4508 (b gy (riwdl ¥ S0

[V] Cwl MN-O-Mn Wgus 5l puuss Jold  iiad s oS Jls )5 305 0 bgype MN-O-Mn Jobs

11€aP jlg 1 oyLaib 19 2393 ol




«,I;C% =69.68 nm

W

L4 =27.79 nm

[1=4558 nm
f y.z =91.77 nm
L1 ="88185 nm

‘L4 =70.54 nm

L2=52.02 nm

N 200nm

L2 =149.96 nm

13 =422.01 nm SR

.,LA =514.10 nm
200nm o e

~

Ls (z L2 (& Lt (] slaaiges FE-SEM yslas ¥ IS5

S0+ em 29z 40 39390 (saald L VY VY] ] dnl Sl C-H il )] odias 5lis YAND em™? 9 YAQ: cm™! claald
Sl 93,8 (slaog 5 lisles )l oaimd Lis VFAO em > dbgye (sladls [VY] WSl o adiges ;5 Aol gl 3959 4y bgs yo
Olyd o g9y ¢ 1y Syl sl sla g0 3959 Zodg 4 gl cpl - [VF] 298 o0 031 Copns gl sl (-COOH)
bliie )3 paw (595 (abosd Jlall op 5 (S3d o ob 45 sy o0 Dl @ calple 3o LS bt
YFYA cm™ o3gizs )0 ald [VA] cuwl @l )8 3959 ot lis Ve EY em™ 5 AZ em dgus )3 Glo 2ol [A] W8l o slas]
9 C=0 b)) 4 WWFF cm™ odgime ) dbgpe Sy [V] cusl LSMO @l)d (g9, (xaw ol ol s 4
sl dasuio Cuiy 400V em™ 5 VFY e em T glajle [V ] 5 olams] sl gl 15 C-C ikl 4 VST em!
VEFY om Sy L [VY] Caol O-C-0 g Judo 4 YAV cm 30> 10 szl [A] A =COO il o )l jiusS

DA] o s C-C Sgg @ lgi o 1,

wablido olgs 6T —Y—F
ol s o i 1y ol Sgl o 9wl Kol b s Lao7Sr03MN0s <l )dgil pmdolize oles ¥ S )
odlatuol ()] s b 05,08 cgn wile publine lise olgd (6 puS03lul (gly a5 Canl (glaling (5l )| G griw publize
uasuie polad jl &S jelailen S o palyd (Ms) gluil iblise (M) Slews iblise (He) 15585k olie ¢ mublize
) o..\g’b)f L!bd)w u»]ol.m u*‘-"’lf g.,d:l.; 9 Cowl )L\f ).1‘ uuﬁ.‘.\ol..m uo|5> 2 u.?da.u: L)""“’?i )_sl ]

11€aP )lga | ayladd 19 8)9s Ol Saslyw




11€eP jlga | ajladd 19 2)9s gl

690 !
860 1621 2850 ¥

1450 1734

Transmittance(%)

1 | !
¢ 1115 ¢ 1644 3438
650 2057

T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000

Wave number(cm™')

LSMO (slaaiges FTIR Cils ¥ IS

Cawd & oS Sulol pCaol sad aidld sl sl Calises y30lds b ol s La07S103MN03 il )39l puubblize yolss
Gl Son glsl iblie (ialS .l al Lials sl gl Jlade il b @l )3l jiblie jlade a5 0d asuie ol
sals el &S xaw gla id > b @lyd Thw o dad e Lid > 02.1‘)1 359 ¢ omblize e xdaw 4V G dgng @
G b iblite GalS (S b 4 [+ O] 950 ol 53 005 il sy Jole oy b conlito o] (bl ol
ul)Sl 9 o)l..\)‘ ub)‘ ke c.!)‘fua ).\JL ;w...‘o lixo up‘9> » &S .))‘.) S99 (_55)39 Oy &S Y 0 uLMAJ ;%Ja.w LSLQU‘“"’%
5 lesd Slajldle oo b (odaw (55 galinnS] @) waw )3 (5)ok il )8 Sl I S & ¢ e

INV] Cosl @lydgl  ordaw diwg g (3 i Calise (S50

40
20
—V—V—V—V—V V¥V
i
?l) e h Rk —k—h—*
E 0 —4—4——4——4—4—4—<
9 1
E ket —R—h— k%
-20 4 V*FV’V’V’V"’V’_'V’_(/V
Ly
v L,
—*— |_3
-40 Dy
T T T T
-10000 -5000 0 5000 10000

H(Oe)
LSMO (sladiges 4 Loy o M-H lsgei F IS5

S5 4 —0
S Shy )5 418 (cwyp 3y90 Jimdw @lyl B9y 4 LaorSroaMnOs &ldgl jiw p Sulgl aewl 51 0595l )
(VSM) Lpuublize olgs 5JUT (FTIR) a4y )98 a5 & yuwgyb (Sxiscinb (XRD) (ol dnidl (jily (ol 5JUl lawg oldeil
s Syl 4 s aseia XRD gols olul 8,8 )8 oy 3y90 (FESEM) Slipe S 3o iUl gSims Secn
& 509l VA 51 gl sl ial381 b Woiges (sl yols 0315 Lagio i (sl dlaily (ol s s JUoST350 ksl




903,S i o] Ko g )3 o1l Syl dal clale [iol331 b oS a8 sly LS FESEM yglaad b fpasi yiegils YT/
b 5 Slssls sgy oo sy Ko olsie 4 el el jpd o o o 39500 sosli Vov 5t 3 ol
A5 astie pablize ol jlodel cawd 4 gl wloly D9d 0 Sl3gk gesd § (Shiwe cel a5 1S o oo jiw
Y Glil ol s a8 a8 e by ialS YA/ES emulg 4 YA/00 emulg 5 gl sl clale jzal38l b slusl jibliae 45
Pl P Gidg w3 &) S i el Sl (ad BLIL S > oS Ul s purblited (xlaus
56T 5 Jols VFOD em T 5 YYD cm 5 YAD+ em™! laciub 3¢ oo Irdiges iblise yialS el g cunl 35 51 agblize

20,8 1ol 1y Gl pdaw sl sl 2954 FTIR

&b ‘

[1]. R.K. Gupta, S.R. Mishra, T.A. Nguyen, Fundamentals of Low Dimensional Magnets, 2022.
https://doi.org/10.1201/9781003197492.

[2]. V. Socoliuc, D. Peddis, V.I. Petrenko, M. V. Avdeev, D. Susan-Resiga, T. Szabd, R. Turcu, E. Tombacz, L.
Vékas, Magnetic nanoparticle systems for nanomedicine—a materials science perspective,
Magnetochemistry. 6 (2020) 1-36. https://doi.org/10.3390/magnetochemistry6010002.

[3]. A. Mittal, I. Roy, S. Gandhi, Magnetic Nanoparticles: An Overview for Biomedical Applications,
Magnetochemistry. 8 (2022). https://doi.org/10.3390/magnetochemistry8090107.

[4]. C.Y. Lam, K.H. Wong, Fabrication and characterization of all-perovskite oxide p-n junctions based on
La1xSrxMnOs and Nb-1wt% doped SrTiOs, Journal of the European Ceramic Society. 25 (2005) 2141-2145.
https://doi.org/10.1016/j.jeurceramsoc.2005.03.200.

[5]. V. Markovich, A. Wisniewski, H. Szymczak, Magnetic Properties of Perovskite Manganites and Their
Modifications, 1st ed., Elsevier B.V., 2014. https://doi.org/10.1016/B978-0-444-63291-3.00001-5.

[6]. N. Tk, Magnetic Nanoparticles: From Fabrication to Clinical Applications - CRC Press Book, n.d.

[71. N.D. Thorat, K.P. Shinde, S.H. Pawar, K.C. Barick, C.A. Betty, R.S. Ningthoujam, Polyvinyl alcohol: An
efficient fuel for synthesis of superparamagnetic LSMO nanoparticles for biomedical application, Dalton
Transactions. 41 (2012) 3060-3071. https://doi.org/10.1039/c2dt11835a.

[8]. M. Soleymani, M. Edrissi, A.M. Alizadeh, Thermosensitive polymer-coated Lao.73Sro.2z MnO3s nanoparticles:
Potential applications in cancer hyperthermia therapy and magnetically activated drug delivery systems,
Polymer Journal. 47 (2015) 797—-801. https://doi.org/10.1038/pj.2015.66.

[91. N.D. Thorat, R.M. Patil, V.M. Khot, A.B. Salunkhe, A.l. Prasad, K.C. Barick, R.S. Ningthoujam, S.H. Pawar,
Highly water-dispersible surface-functionalized LSMO nanoparticles for magnetic fluid hyperthermia
application, New Journal of Chemistry. 37 (2013) 2733-2742. https://doi.org/10.1039/c3nj00007a.

[10]. S. Jovanovi¢, M. Spreitzer, M. Tram$ek, Z. Trontelj, D. Suvorov, Effect of Oleic Acid Concentration on the
Physicochemical Properties of Cobalt Ferrite Nanoparticles, Journal of Physical Chemistry C. 118 (2014)
13844-13856. https://doi.org/10.1021/jp500578f.

[11]. N.D. Thorat, S. V. Otari, R.A. Bohara, H.M. Yadav, V.M. Khot, A.B. Salunkhe, M.R. Phdatre, A.l. Prasad,
R.S. Ningthoujam, S.H. Pawar, Structured superparamagnetic nanoparticles for high performance mediator
of magnetic fluid hyperthermia: Synthesis, colloidal stability and biocompatibility evaluation, Materials
Science and Engineering C. 42 (2014) 637—-646. https://doi.org/10.1016/j.msec.2014.06.016.

[12]. F. Ozel, H. Kockar, A Simple Method of Synthesis and Characterizations of Oleate-Coated Iron Oxide
Nanoparticles, Journal of Superconductivity and Novel Magnetism. 30 (2017) 2023-2027.
https://doi.org/10.1007/s10948-016-3844-0.

[13]. A.S. Khan, M.F. Nasir, A. Humayun, Magnetic and heating properties of La1xSrixMnQO3 (x= 0.27 & 0.33)
mediators coated by Sodium Oleate for magnetic fluid Hyperthermia applications, Physica B: Condensed
Matter. 550 (2018) 1-8. https://doi.org/10.1016/j.physb.2018.08.003.

[14]. S. Llanos, L.J. Giraldo, O. Santamaria, C.A. Franco, F.B. Cortés, Effect of Sodium Oleate Surfactant
Concentration Grafted onto SiO2 Nanoparticles in Polymer Flooding Processes, ACS Omega. 3 (2018)
18673-18684. https://doi.org/10.1021/acsomega.8b02944.

[15]. S. Ravi, A. Karthikeyan, Effect of calcination temperature on Lao.7Sro.sMnOs nanoparticles synthesized with
modified sol-gel route, Physics Procedia. 54 (2014) 45-54. https://doi.org/10.1016/j.phpro.2014.10.035.

[16]. J. Sun, S. Zhou, P. Hou, Y. Yang, J. Weng, X. Li, M. Li, Synthesis and characterization of biocompatible
Fe304 nanoparticles, Journal of Biomedical Materials Research - Part A. 80 (2007) 333-341.
https://doi.org/10.1002/jbm.a.30909.

[17]. A.S. Khan, N. Mehboob, M.F. Nasir, A. Hamayun, Magnetic and heating aptitudes of PEG coated
La0.73Sr0.27MnO3 and Laos7Sro33MnOs mediators towards hyperthermia methodology, Physica B:
Condensed Matter. 564 (2019) 125—132. https://doi.org/10.1016/j.physb.2019.03.039.

[18]. K.R. Bhayani, S.N. Kale, S. Arora, R. Rajagopal, H. Mamgain, R. Kaul-Ghanekar, D.C. Kundaliya, S.D.
Kulkarni, R. Pasricha, S.D. Dhole, S.B. Ogale, K.M. Paknikar, Protein and polymer immobilized
Lao7SrosMnOs nanoparticles for possible biomedical applications, Nanotechnology. 18 (2007).
https://doi.org/10.1088/0957-4484/18/34/345101.

11€eP jlg | ayladd 19 2)9s Ol Srslpw aslibasd

f




T

-%‘
h T [19]. S. Mahfouz, Developing A Magnetometer Setup To Measure The Magnetization Of Magneto- Rheological
w Fluids Prepared By, (2023) 0-26.
R [20]. J. Chandradass, D.S. Bae, M. Balasubramanian, K.H. Kim, The Influence of Oleic Acid to Metal
R Nitrate Ratio on the Particle Size and Magnetic Properties of Lanthanum Ferrite Nanoparticles
by Emulsion Method, Materials and Manufacturing Processes. 26 (2011) 230-235.
https://doi.org/10.1080/10426914.2010.512818.
[21].

S. V. Jadhav, D.S. Nikam, S.S. Mali, C.K. Hong, S.H. Pawar, The influence of coating on the structural,
magnetic and colloidal properties of LSMO manganite and the heating mechanism for

magnetic fluid hyperthermia application, New Journal of Chemistry. 38 (2014) 3678-3687.
https://doi.org/10.1039/c4nj00334a.




L&

Synthesis and Investigating of the Effect of Oleic Acid on
Structural and Magnetic Properties of Lao.7Sro3MnQO;
Nanoparticles by Sol-Gel Combustion Method

Maryam Ahmadi'*, Ibrahim SharifiZ, Hassan Sharifi’

e |

Juishgis &

! Master student in materials engineering, Identification and selection of materials, Department
of Materials Engineering, Shahrekord University
2 Assistant Professor, Department of Material Engineering, Faculty of Engineering, Shahrekord
University, Shahrekord
3 Associate Professor, Department of Material Engineering, Faculty of Engineering, Shahrekord
University, Shahrekord

* maryam12ahmadi1998@gmail.com

Abstract: In recent years, there has been a significant interest in lanthanum-based perovskites due.
Lanthanum strontium manganite (LSMO) is one of the most well-known materials. In this research, the
synthesis and investigation of the effect of oleic acid on the structural and magnetic properties of
Lao.7Sro3MnO; nanoparticles by the combustion sol-gel method is discussed. The structural and
magnetic properties of the prepared samples were investigated using X-ray diffraction (XRD), Fourier
transform infrared spectroscopy (FTIR), magnetic properties analysis (VSM), and field emission
electron microscopy (FESEM). In the XRD study, it was found that the crystal structure of the samples
is hexagonal. Also, the average crystal size in the samples increased from 18 nm to about 33 nm as a
result of adding oleic acid. The images obtained from FESEM show that the presence of oleic acid in
the synthesis of nanoparticles caused it to affect the shape of the particles as a surface layer. Synthesized
nanoparticles have a particle size between 20-100 nm, and with the increase of oleic acid, the particle
size becomes more than 100 nm. FTIR spectroscopy revealed the effective bonding between LSMO
nanoparticles and oleic acid, based on these results, it clearly shows the presence of oleic acid molecules
on the surface of magnetic particles. In the investigation of magnetic properties, it was found that the
presence of non-magnetic sodium oleate surface layer, which due to the addition of oleic acid
on nanoparticles, the saturation magnetization value decreased from 38.55 emu/g to 28.46 emu/g.

Keywords: Lanthanum strontium manganite, Oleic acid, Magnetic properties, Combustion sol-gel,
Nanoparticles.
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