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OOBeKT uccrneoBaHUS — MAarHUTHBIE HAHOKOMIIO3UTHBIE OMMETaUIMYECKUE
YaCTHIIbI JKeJIe30-KO0aIbT, OJYYEeHHBIE B BOJHBIX PACTBOPAaX METOJOM XUMHUYECKOTO
OCAXKJICHUS.

[ens uccnenoBanus — pazpaboTka METOAMK CUHTE3a U U3yYEHUE BO3MOKHOCTEM
MOJIYYEHUsI MArHUTHBIX HAHOKOMMO3UTHBIX yactull FeCO B BOIHBIX pacTBOpax
METOJAOM  XUMHYECKOIO0  OCAXKJICHHS,  MpoBeAcHUE  (PUBUKO-XUMHUYECKOTO
UCCJICJIOBAHUS  TMPOAYKTOB  CHUHTE3a, a Takke HM3y4eHHE  BO3MOXKHOCTH
GyHKIIMOHANTHM3AMN HaHOYACTHIl 000510uK0i SIO,.

Unes pabGoThl COCTOMT B HW3YyYEHUH BO3MOXKHOCTEH TMOJYUYEHUS] MarHUTHBIX
HaHouyacTul, FECO B BOAHBIX pacTBOpax, pa3pabOTKe METOJUKHU U MOA00pEe YCIOBUM
CHUHTE3a TOPOIIKOB ¢ HEOOXOIUMBIMHU (PU3UKO-XUMHUYECKUMH XapaKTEPUCTUKAMHU.

Pe3ynbTaThl paboTHI.

[Tony4yensl OMMeETANNIUYECKUE MarHUTHbIE HAHOKOMIIO3UTHbIE YacTuilbl FeCo
MeTooM xuMuueckoro Bocctanopienus cojeit Co(Il) u Fe(Il) (mu6o Co(II) u Fe(l11))
B pacTBOpax OOpOruApua HATPUS U MPOBEIAEHO (HU3UKO-XUMHUYECKOE UCCIIeI0BAHNE
NpOAyKTOB cuHTe3a. Pasmep, Mopdonoruss u cocTaB HAHOKOMIIO3UTOB OBLIU
UCCJIEA0BaHbl METOJAaMU MPOCBEUYMBAIOIIEH 3JIEKTPOHHOM MuKpockonuu (I1OM),
pentrenodaszoporo ananuza (P®A), pentrenodayopecuenTHoro anaimuza (PDnA),
KOMIUIEKCHOTO TepMmuyeckoro aHanuza (KTA).

VYCTaHOBJIEHO, YTO CHHTE3MPOBaHHBIE OOpasllbl, HE3aBUCUMO OT COCTaBa
HCXOJIHBIX PEAareHTOB U YCJIOBUU CHUHTE3a, COCTOSAT U3 arperupOBAaHHBIX B LEMOYKH
chepuvecKuX YacTHUll, pa3Mep KOTOPhIX M3MEHsAETCs B WMHTepBaie oT 3 g0 70 HM.
N3yyeno BnusiHHE TEpMOOOpPAOOTKM HA COCTaB IMOPOIIKOB. YCTaHOBJICHO, YTO
MIPOKAJMBAHUE MPOAYKTOB CHHTE3a TMO3BOJISIET [0 CPAaBHEHUIO C HUCXOJHBIMHU
oOpasznamu 3adUKCUPOBATh KpucTamumyeckyto ¢a3zy cmnasa FeCo.

OO6macTh MpUMEHEHUS.

PazpabGoTanHpie B paMKax IUILUIOMHOW paOOThl MarHUTHBIE KOMIO3WUIIMOHHBIC
HAaHOYAaCTUIbI MOTYT OBITh HCIOJIb30BAaHBI [JI M3TOTOBJIEHUS HAHOCTPYKTYPHBIX
TOHKUX TUICHOK WIH OOBEMHBIX MATHUTHBIX MAaTEpHUAJiOB, a TaKXKe SBISIIOTCS
MEPCIEKTUBHBIMUA C TOYKHM 3PEHUS UX BO3MOXHOTO MPAKTHUYECKOrO MPUMEHEHUS B
MeIUIIMHE (JOCTaBKa JIGKAPCTBEHHBIX CPEJICTB, THUIEPTEPMHUSA, HMMYHOAHAIU3,
MarHUTHO-PE30HAHCHAsl TOMOTpadusi), TEXHUKE (IaTUUKU U CEHCOPBI, padoTaroNIue B

00J1aCTH BBICOKHX YacCTOT).
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AO'eKT nmaciemaBaHHS — MArHITHBIS HaHAKaMIA3ITHBIS OIMETAIIYHBIS 4YaCI{I{bI
Kaye3a-KoOaJbT, aTPbIMAHBISA ¥ BOJHBIX PACTBOPAX METaJaM XiMI4HAra acaK>HHs.

Mbsra gaciemaBaHHS —  pacmpaloyka METOABIK  CIHT?3y 1 BBIBYUDHHE
MardpIMacIisly aTpbIMaHHE MAarHITHBIX HaHakaMIas3iTHRIX dYacriny FeCo y BOIHBIX
pacTBOopax MeTaJaM  XIMIYHara acapKd3HHS, TMpaBdj3eHHe (Qi3ika-XiMiuHara
Jacie/aBaHHs — MpajayKTay CIHTI3y, a TakcamMa BBIByYdHHE  MardbIMaciii
(GyHKUBIsTHANI3a1BI HaHaYacil adanonkai SiO».

[mpst mparel ckilajaera Y BBIBYYSHHI MardbIMacisy aTPbIMaHHS MarHITHBIX
HaHavaciin FeCo y BOJHBIX pacTBOpax, pacmparoyibl METOIBIKI 1 Mag0opsl YMOY
CIHTA3Y Mapamkoy 3 naTp30HbIMI (i31Ka-XIMIYHBIM1 XapaKTapbICThIKaMI.

BrIniki npartibl.

ATpbeIMaHbI OIMETaIIYHBIA MarHITHBISA HaHaKaMITa31THBIS Yaciliibl FeCo metanam
ximiunara amgHayneHus caneir Co(Il) 1 Fe(Il) (abo Co(Il) 1 Fe(Ill)) y pactBOpax
OopariipplIy HATPBIIO 1 MpaBea3eHa (Qizika-XiMiyHae JaciefaBaHHE NpaayKTay
cinTa3y. Ilamep, mapdaoris | ckiiaq HaHaKamIa3itay ObUTI JacjeIaBaHbl MeTaaaMi
ANIEKTpOHHAN Mikpackarii, sikas mpacBeuBae (IIOM), poHrtrenadazapara anamizy
(P®A), pontrenadayapaciupHTHara anamizy (PDOnA), xomIiuiekcHara TIpMidHara
anamizy (KTA).

VYcransgBana, IITO CIHTA3aBaHBIS Y30pbl, HE3aJeXKHA aJ] CKJIAIY 3BIXOTHBIX
prareHTay 1 YyMOYy CiHT?3y, CKJIaJalolia 3 arp3raBaHbIX y JAHIYXKi CPEephIUHBIX
JacIlil, nmaMmep sKix 3MsHsgenna Y iHmpBaie aa 3 na 70 HM. BeiBy4ansl VIUibry
TIpMaANpaoyKi Ha CKJIaJ Mapamkoy. YCTaHOYIJIeHa, MITO TapTaBaHHE MpaayKTay
CIHTA3y Ja3Bajisie ¥ mapayHaHHI 3 3bIXOHBIMI Y30paMi 3adikcaBallb KPHIITATIYHYIO
¢azy crutaBy FeCo.

Cdepa BbIKapBICTaHHS.

PacnpamaBanbiss ¥ pamMkax JBITJIOMHAW Mpambl MarHiTHBIS KaMITa3ilbIHHBISA
HAHAYACI[II[BI MOTYIh OBII[b CKApBICTAHBI JJIsi BBIPAO0y HAHACTPYKTYPHBIX TOHKIX
mi¢Hak a0o a0'€MHBIX MAarHITHBIX MaTIpBIUIAY, a Takcama 3'SyISroIia
MEPCIEKTHIYHBIMI 3 MYHKTY TJIe[PKaHHSA 1X MardpiMara MpakThblYHAra Y >KbIBaHHS ¥
MEJBIIBIHE (JacTayKa JIEKaBBIX CpPOJKAY, TINEpTIpPMIis, IMyHaaHasi3, MarHiTHa-
pa3aHaHcHas Tamarpadis), TOXHIIBI (IaTYbIKi 1 COHCAPHI, KIS TMPAIYIONb y BOOIACTI
BBICOKIX 4acTOT).

ABSTRACT
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The object of the study is the magnetic nanocomposite bimetallic iron-cobalt
particles prepared in aqueous solutions by chemical deposition.

The aim of the study is to develop the method of synthesis and to study of the
possibilities of preparation of magnetic nanocomposite FeCo particles in agueous
solutions by chemical deposition, to study products of synthesis by mean of physical
and chemical methods, as well as study the possibility of nanoparticles
functionalization with a SiO; shell.

The idea of present work is to study the possibilities of magnetic FeCo
nanoparticles preparation in agueous solutions, to develop the preparation technique
and to select the conditions for the synthesis of powder with the necessary physical and
chemical characteristics.

Results of the work.

Bimetallic magnetic nanocomposite FeCo particles were obtained by chemical
reduction of Co (Il) and Fe (1) salts (or Co (I1) and Fe (111)) in solutions of sodium
borohydride. Then the reaction products were investigated by physical and chemical
methods. The size, morphology and composition of nanocomposites were studied by
transmission electron microscopy (TEM), X-ray diffraction analysis (XRD), X-ray
fluorescence analysis (XRF), complex thermal analysis (KTA).

It was established that the synthesized samples, regardless on the composition of
the initial reagents and conditions of synthesis, consist of spherical particles aggregated
into chains, the size of particles varies in the range from 3 to 70 nm. The influence of
heat treatment on the composition of powders was studied. It is established that
calcination of the synthesized products allows, in comparison with the initial samples,
to fix the crystalline phase of the FeCo alloy.

Application area.

The magnetic composite nanoparticles developed within the diploma work can be
used to fabricate nanostructured thin films or bulk magnetic materials, and are
promising in terms of their possible practical application in medicine (drug delivery,
hyperthermia, immunoanalysis, magnetic resonance imaging), technology (sensors and
transducer working in the high frequency region).



