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ADSORPTION PROPERTIES OF SULPHIDE AND SELENIDE 

MOLYBDENUM (IV) 
Pozniak M.V., Yarotskyi O.M., Dontsova T.A., Kulikov L.M., Ivanenko I.M. 

National Technical University of Ukraine „Kyiv Polytechnic Institute” 

Kyiv, Prospect Peremogy 37, Ukraine, 03056 

e-mail: dontsova@ua.fm 

 

Recently, 2D layers of materials such as MoS2 and MoSe2 have just started to gain attention in the 

past three years, as indicated by a significant increase in the number of published articles. The popularity 

of 2D materials is due to their unique electronic and optical properties, which are significantly different 

from the bulk precursors [1]. The interest in these materials sprang up due to the discovery of their new 

properties.  Earlier MoS2 and MoSe2 were used only as a lubricant for special purposes. Today these 

materials are tried to apply in a variety of optoelectronic devices. However, in our opinion, their catalytic 

properties are not investigated enough. Therefore, from this point of view it makes sense to explore their 

sorption-catalytic properties in order to use them as a catalytic system in water treatment process. 

The object of study was to establish the sorption properties of MoS2 and MoSe2 towards the 

cationic dyes. 

First, bulk MoS2 was dried at 100
o
C within 30 minutes. Then, four samples of bulk MoS2(or 

MoSe2) were added into methylene blue solution with concentration 20mg/L. In all cases, the 

concentration of catalyst was 1,25g. The obtained suspensions were placed into a mixer and stirred for 1, 

3, 5 and 7 minutes in accordance at 15◦C. Then, each sample was clarified by 3000 r/min centrifugation 

for 10 minutes. The absorbance of the methylene blue solution was measured on a spectrophotometer 

(UV-5800 PC, China) at 660 nm. The adsorption properties of bulk MoS2 were evaluated according to the 

decoloration rate of the methylene blue solution in a glass reactor. 

Calculated concentrations of methylene blue solution are represented as the kinetic curves which 

are shown in Fig.1. 

 
Fig.1. – The residual concentration of dye in the solution depending on the duration of contact. 

 

As can be seen from the figure, the adsorption runs immediately for both samples, whereupon the 

concentration of dye decreases slowly. In view of this, MoS2 and MoSe2 demonstrate the high potential in 

the purification from dyes, because as the main removal of dye is achieved in a short time. Thus, based on 

the obtained preliminary data, we can say that molybdenum sulfides and selenides can be very promising 

catalysts for the degradation of organic pollutants. 
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