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MeToaaMu peHTIeHO(hA30BOTO aHAIN3a U HHPPAKPACHON CIIEKTPOCKOITUU YCTAaHOBICHO
oOpa3oBaHue OJHO(DA3HBIX TBEPABIX PACTBOPOB OKCHJA Kelie3a W OKCHIla MapraHia co
CTPYKTYypO# mmuHenu B cucteme Mn,Fe;_,O4 (x =0; 0,3; 0,6; 0,8; 1,0; 1,2; 1,4; 1,8). Mak-
CHUMaJbHasT HAMarHWYEHHOCTh HACHINEHMA OOHapykeHa i1 cocTaBa MngsFe; 704
(M= 68 A-Mxr ! mpu 300 K u M= 85 A-mxr ! npu 5 K), uto cBsi3aHO ¢ U3MEHEHUEM
KaTHOHHOTO pAaCTpEeACNICHUsI MO0 TETPAdAPUIECKUM M OKTadpHUecKuM Iyctoram. [lomy-
YeHHBIC MaTepHalIbl CTAOMIIM3UPOBAIH B BHJIC KOJJIOUIHBIX PACTBOPOB C UCIIOJIh30BAHHEM
pAaa MONHMANIEKTPOIUTOB. Y CTAHOBIICHO, UTO JIy4Illee CTa0MIN3NUPYIOIIee IeHCTBHE OKa3bl-
BaJl MoJM(AMaTWIIIUMeTHIaMMOHmH xstopua) PDDA u3-3a 0cCOOEHHOCTEH ero CTpOCHUsI.
[Ipenyoxen cnocod ynpapiieHUs] MAaTHUTHBIMH CBOWCTBAMH MarHeTHTa IMyTeM YaCTHYHOTO
3aMEIICHUs] MOHOB JKejie3a B CTPYKType MarHeTuta MapraHueM. V3MeHeHHe BeJMYHMHBI
HaMarHU9Y€HHOCTH U KOIPIIUTUBHOMN CHIIBI BO3MOXKHO ITyTEM U3MEHEHUS CTETICHH 3aMelle-
Husg. CpaBHUTENFHO BBICOKHE 3HAYCHUS y/IETbHOM HAMArHWYEHHOCTH, a TAK)Ke OAHOPO/I-
HOCTh MarHMTHBIX YaCTHI] TI0 pa3Mepy MOTYT MPEJICTABIIATh MPAKTHUECKUN WHTEpEC s
M3rOTOBJIEHUS] KOHTPACTHBIX areHToB B MPT—nnarnocruke.

Knwueevie cnosa: HAHOUACTHIIBI; HAMATHUYEHHOCTh HACBHIICHHS, KOHTPACTHBIE arcH-
T, MPT—1marsocTuka.
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The formation of single-phase solid solutions of iron oxide and manganese oxide with
a spinel structure in Mn,Fe;_,O4 system (x = 0; 0.3; 0.6; 0.8; 1.0; 1.2; 1.4; 1.8) has been
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established by methods of X-ray phase analysis and infrared spectroscopy. The maximum
saturation magnetization was found for the composition Mng3Fe; ;04 (M= 68 A'mz-kg71
at 300 K and M= 85 A-mz-kgf1 at 5 K), which is associated with a change in the cationic
distribution over tetrahedral and octahedral voids. The materials obtained were stabilized in
the form of colloidal solutions using a number of polyelectrolytes. It was found that
poly(diallyldimethylammonium chloride) — PDDA had the best stabilizing effect due to its
structural features. A method for controlling the magnetic properties of magnetite by partial
replacement of iron ions in the magnetite structure with manganese is proposed. Changing
the magnitude of the magnetization and coercive force is possible by changing the degree
of substitution. Relatively high values of specific magnetization, as well as uniformity of
magnetic particles in size, can be of practical interest, for the manufacture of contrast
agents in MRI diagnostics.
Key words: nanoparticles; saturation magnetization; contrast agents; MRI diagnostics.
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The effects of relative positions of Se atoms in a real monolayer alloy MoS; 5S¢ s have
been studied. It is demonstrated that the distribution of Se atoms between top and bottom
chalcogen planes is most energetically favorable. For a more probable distribution of Se
atoms MoS; 5Sey s monolayer alloy is a direct semiconductor with the fundamental band
gap equal 2.35 eV. We have also evaluated the optical band gap of alloy at 77 K (1.86 eV)
and room temperature (1.80 eV), which is in good agreement with the experimentally
measured band gap of 1.79 eV.
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INTRODUCTION

Semiconducting transition metal dichalcogenides (TMDs) represent a class of layered
materials with a nonzero band gap, which exploration started decades ago and continues
until present [1, 2]. Transition metal dichalcogenides have attracted much attention owing
to their rich physics and promising applications in electronic and optoelectronic devices
[2]. TMD monolayers such as MoS,, MoSe,, WS,, WSe, are direct band gap semiconduc-
tors (with optical band gap of 1-2 eV) [3]. The crystal-phase engineering of TMDs is criti-
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