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The leading trend in the modern development of the world economy is the widespread 

implementation Sustainable Development concept in almost all industries [1]. This concept is 
based on the principle of meeting the needs of present generations without compromising the 
ability of future generations to meet their own needs. One of the current areas in the implemen-
tation of the concept of "Sustainable Development" is the use of environmentally friendly pol-
ymeric materials with the ability to biodegrade.  

The current state of research on the development of such environmentally friendly pol-
ymeric materials is implemented in three main areas: the creation of plastics based on natural 
raw materials, obtaining biodegradable polymers by biotechnology and giving conventional 
plastics the ability to biodegrade.  

Due to the fact that such environmentally friendly polymeric materials implement the 
principle of "Zero waste" throughout the life cycle of the material - "production - use-disposal", 
this class of polymers is currently dynamically used in the market. Thus, in the last 15 years, 
the total production of environmentally friendly polymeric materials has increased from 100 
thousand. tons in 2005 to 2.2 million tons in 2020 [2], the most important area of their applica-
tion is the production of plastic films, packaging and food packaging, as well as the manufac-
ture of utensils and cutlery single and reusable.  

Based on the possibility of using environmentally friendly polymeric materials in a 
wide range of applications, studies to study the stability of their properties and characteristics 
in certain operating conditions are very relevant. That is why research on the achievement of 
environmentally safe polymeric materials on the one hand, a set of high performance character-
istics and, on the other hand, the ability to biodegrade, is very relevant today. 

It is clear that the most important characteristics of environmentally friendly polymeric 
materials in addition to the actual ability to biodegrade, is their compliance with certain operat-
ing conditions in various applications [3]. Thus, for environmentally friendly polymeric mate-
rials intended for the production of disposable and reusable utensils, it is very important to be 
resistant to various food media, the stability of the shape and size of products in the conditions 
of both cold and hot products. It is very important for the developed ecologically safe polymer-
ic materials on the basis of PLA and coffee cake to study their stability in the conditions of stay 
in the most characteristic food environments of their operation. 

The aim of the research was to study sorption resistance of environmentally friendly 
polymeric materials in different liquid mediums. As part of environmentally friendly polymeric 
materials based on polylactide, OK compost HOME plastic and coffee grounds sorption study-
ing  in different liquid mediums, the most stable compositions were identified in terms of size 
stability and diffusion coefficient - fig. 1. 
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Fig. 1 – Diffusion coefficient (m2\s) in samples of PLA and OK compost HOME 

compositions with different coffee grounds content. CG - coffee ground.  

Determining the sorption resistance of the studied compositions in different operating 
liquid mediums and using  microscopic analysis, it was shown that compositions based on PLA 
are more stable in all studied media than compositions OK compost HOME. It was also noted 
that the greatest increase in diffusion coefficient was observed for compositions based on OK 
compost HOME. The increase in the mass of the samples in the test liquid mediums is directly 
proportional to the increase in the content of the filler (coffee ground) in the composition. The 
smallest diffusion coefficient for the period of the study of sorption characteristics was for pol-
ymer compositions based on PLA. At the same time, its lowest value was typical for such me-
dia as water and detergent. It was found that the greatest surface changes in the samples of 
PLA and OK compost HOME compositions are observed when they are kept in Coca-Cola and 
tea, the same time with an increase in the content of coffee grounds, more intense surface 
changes in the samples are observed. 
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