Vo) 0L (MO = aa3lgs L) PO oalis o Lok S, 95 orusign g p gle dslilad
lraadii g St o ySlac w3 9 deadilio (paaal i :MnFe20:@SiO0- bl &l 4 gals

Y

-MnFe,O,@S10; s cuabolins @l ya gal—
AJ_S.La:. 4 9 d a0 Cy—ans Py Y ——r
(s2brasid g yisl

Toul yilo 48 (el y W1 (oarald Gaua Ml (65980 @) ¢y g9 Jaslacd euas T HLES) (Lo 48 e
Oloah OIS ¢ o ol8tia 55y il 8 5 pard (oia 55y 89S HLabil
1ol 0l L 0l 0lK2a 555 (635 53S0 5 530 (SBT3 50 Lol T

ZNoroozi@nri.ac.ir :J sicws saiews g5 #

VN AN Bl gl VN Y/ F il e fa,l

Slstlo bl ¢Sl (63 gunT fite g5 5hud - N Lo ls Jole MNFE204@SI02  bline D153 56 ¢ 2as ol )3
S5 shosn 3 03l ¢ gubliie ol g5 ¢ Sy S Lo eba Jale Glass & Dls guast o Ll T d gy - et
(XRD) Kl ansl il (FT-IR) w5 bus 505 Ogole (o b a3 IUT (6,858 & b S350 ol b
3023030 (VSM) 5 1o & a5 s pecbline 5 (TGA) 51> o555 T (FE-SEM) s,y 55 S @ oS S
Wl 5 MNFe0a@Si02  cwbline S35l Jold woguy LS5 odiylah 1 o ool 53 i § 15 olulis
W35 N5 g p 358 sy 0 lak S 5 510 ppm ;,;,);\g(NACETM0374)6,A¢},5TL;{U4,@|;\§9,M,
SV anlad 5 5hate 03 S sy 0 S SV e (655t peedS Dl ST 5 el S s (618 gy 0505T a5
ol yot 4y 18 gy S 5 5 (U ST 090 3T) oy 05135 oS 5 5 g ke 5 IS o gony oS 5 opslome 13 4 (S
ol 5 dals STV 5 & gas Sbgeny Ol jae e 3,8 o0 13 (4853 50) pame Ol j oka 53 (Mol O30 3T) s gy 0251530
sk a4 Cl od (s Ol g O 0 PPM 5 IS Ve PPN Jals 551 sloolS s 5 (S 7 1 alie Lamea o
3Lzl (S S udlutgal 5 56 0 sl 52 5 05T ¢ ool 5 als o 875V 33 6 5 el (555 2 NS o Ol e i

u\.:li‘sd&ASQM4.:6)‘4?&_)}‘&)o..b)b)b&‘}&)}..p):UFJJ:QJQ\}:AKQ‘QT)‘éB@t&C_,«w‘a.k&

crldeal 030 3T ¢ 86 0 53T ¢ gyl o8 5 15 454108 s gmny 06l 3L MNFE204@STI0; il )3 5 10 319 ls”™



Vo 50l o ¥O - anal g0 Jha) O cals & jlach ((Su, 55 usige g p gle dolilind
@WJJSSH JJS.‘.A.Q IR Y dan fio L)ff’:‘ “}Zlu :MnFeZO4@SiOZ ‘;a.u:dall\u Q‘del.l

Nanoparticles of MnFe;O.@SiOz:
Synthesis, Characterization and
Electrochemical Performance

M. Ghahraman Afshar!, M. Esameilpour?, Z. Noroozi'*, H. Ghaseminejad?,

! Assistant Professor, Chemistry and Process Research Department, Niroo Research Institute
(NRI), Tehran, Iran

2. Assistant Professor, Nanobiotechnology Research Center, Ebn Sina Research Institute,
ACECR, Tehran, Iran

* Corresponding Author: znoroozi@nri.ac.ir
Submission: 2022 , 04 , 24 Acceptance: 2022, 11, 11

Abstract

In this study, magnetic nanoparticles of MnFe;0,@SiO; activated with N-phosphonomethyl amino di-acetic acid
were synthesized with a core-shell structure. Moreover, the characteristics of surface functional groups, crystal
structure, magnetic properties, size and surface morphology of these nanoparticles were investigated by using
Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD), microscope Scanning electrons (FE-
SEM, Thermal Weight Analysis (TGA) and vibrating sample magnetometer(\VSM). In this study, the antiscalant
effect of precipitation for magnetic nanoparticles MnFe,O.@SiO; were examined according to the reference test
(NACE TMO0374) by using 5 ppm MnFe20.@SiO,. In this experiment, the precipitation effect of calcium sulfate
and calcium carbonate on the surface of carbon steel was investigated. For this purpose, in one test a piece of
carbon steel is placed in the presence of the precipitative compound and absence of antiscalant (control test) and
in the other test of carbon steel is placed in precipitative compound with the antiscalant (main test) for a certain
period of time. Afterwards, the amount of precipitation of the control and main experiment for carbon steel in the
similar environment of the cooling tower of thermal power plants containing 1000 ppm sulfate and 500 ppm
chloride were investigated. The tafel polarization test and impedance spectroscopy were used to measure the
amount of fouling on the surface of the control and main carbon steel samples. The results indicate that the rate
of precipitation formation is greatly reduced in the presence of antiscalant.

Keywords: Nanoparticles, MnFe,0O,@SiO,, Antiscalant, Thermal Powerplant, Tafel Polarization,
Impedance spectroscopy,
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