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Методами рентгенофазового анализа и инфракрасной спектроскопии установлено 

образование однофазных твердых растворов оксида железа и оксида марганца со 
структурой шпинели в системе MnxFe3−xO4 (x = 0; 0,3; 0,6; 0,8; 1,0; 1,2; 1,4; 1,8). Мак-
симальная намагниченность насыщения обнаружена для состава Mn0,3Fe2,7O4 
(Ms = 68 А·м2·кг−1 при 300 К и Ms = 85 А·м2·кг−1 при 5 К), что связано с изменением 
катионного распределения по тетраэдрическим и октаэдрическим пустотам. Полу-
ченные материалы стабилизировали в виде коллоидных растворов с использованием 
ряда полиэлектролитов. Установлено, что лучшее стабилизирующее действие оказы-
вал поли(диаллилдиметиламмоний хлорид) PDDA из-за особенностей его строения. 
Предложен способ управления магнитными свойствами магнетита путем частичного 
замещения ионов железа в структуре магнетита марганцем. Изменение величины 
намагниченности и коэрцитивной силы возможно путем изменения степени замеще-
ния. Cравнительно высокие значения удельной намагниченности, а также однород-
ность магнитных частиц по размеру могут представлять практический интерес для 
изготовления контрастных агентов в МРТ–диагностике. 
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The formation of single-phase solid solutions of iron oxide and manganese oxide with 
a spinel structure in MnxFe3−xO4 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 Mn0.3Fe2.7O4 (Ms = 68 A·m2·kg−1 
at 300 K and Ms = 85 A·m2·kg−1 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. 
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Полный текст материалов доклада будет опубликован в журнале «Журнал Бело-
русского государственного университета. Физика»; 2021 г. 
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The effects of relative positions of Se atoms in a real monolayer alloy MoS1.5Se0.5 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 MoS1.5Se0.5 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. 

Key words: transition metal dichalcogenides; alloy; DFT. 
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 MoS2, MoSe2, WS2, WSe2 are direct band gap semiconduc-
tors (with optical band gap of 1–2 eV) [3]. The crystal-phase engineering of TMDs is criti-


