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During a review of packaging recycling practices in the EU, it was found that mechanical and ther-

mal/chemical treatment (e.g., chemolysis, pyrolysis, fluid catalytic cracking, hydrogen techniques, and gasification) 

are the predominant industrial technologies. However, generally these recycling practices suffer from a number of 

disadvantages related to e.g., their recycling rate, energy consumption, CO2 emissions, sustainability, thermo-

mechanical or lifetime degradation, the immiscibility of polymer blends, undesirable carbon residue, wax, and gas 

emissions produced, as well as high costs [5–6]. 

The recycling stage and separation of the polymeric fraction from aluminum foils of composite packaging still 

remains the main challenge for the CE, especially since the performance and quality of all CE stages depends entire-

ly on the recycling stage, yet the average packaging recycling rate in the EU is rather low at the moment (<66 %) [7, 

8, 9, 10]. 

As already mentioned, because of their poor recyclability, most multilayer packaging waste are usually in-

cinerated or landfilled, counteracting the efforts towards a circular economy. 
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The use of the cationic dye Pironin G for quantitative extraction-photometric determination of higher car-

boxylic acids in real objects is proposed. 
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Carboxylic acids are diverse in structure and widely distributed in nature. The study of the quantitative, 

qualitative composition and dynamics of carboxylic acids in environmental objects is necessary not only to 

study biological processes, but also to control the content of these substances as anthropogenic pollutants of 

the biosphere of this class. For many acids with toxic properties the maximum concentration limits are de-

termined. Therefore, the quantitative determination of these compounds is of great interest. 

In our earlier works it was shown that a quantitative extraction-photometric determination of higher 

carboxylic acids with cationic dyes Safranin T and Pyronin G is possible. They are the only cationic dyes 

that are stable in strong alkaline media and can be used to determine these acids. On the base these dyes the 

methods for the determination of higher carboxylic acids in some organic liquids have been developed. 

We determined the optimal pH value of the aqueous phase (11.25), an organic solvent (5 % n-octanol-1 

in heptane) and found that interfering ions of various nature, from the very hydrophobic singly charged 

SCN- to very hydrophilic doubly charged SO4
2- do not change the concentration of the cationic dye Pyronin 

G in aqueous phase in real natural concentrations, i.e. will not affect the quantitative measurements with Py-

ronin G [table 1]. 



192 

An extraction-photometric method has been developed for determining of content of higher carboxylic 

acids in aqueous solutions. It is based on the extraction of higher carboxylic acids in the form of an ionic as-

sociate with Pyronin G in an octanol-heptane mixture from an alkaline medium. A soap solution was used as 

an anthropogenic environmental pollutant. The main component of soap is higher carboxylic acids and their 

salts. These salts are soluble in water and distributed throughout its entire volume. As a result, cytoplankton, 

zooplankton, mollusks, which are rather passive in water, die, and the fish lose their elementary food supply. 

High linearity of the calibration dependence on the amount of higher carboxylic acid was shown [1]. On 

the example of soap by the method of additives and dilution, it was shown that it is possible to measure the 

content of higher carboxylic acids in water by the proposed method. 

 

Table 1 
The dependence of the optical density (A) of the organic and aqueous phases (the initial concentration  

of Pyronin G in the aqueous phase is 9,91·10–5 M) on the nature of the interfering anion (0,05 M) at pH = 11,25 

Interfering anion А (organic phase) А (water phase) Note 

SCN– 0,052 0,82 precipitate formed 

NO3
– 0,024 2,92 precipitate formed 

Br– 0,030 2,90 – 

Cl– 0,021 2,95 – 

SO4
2– 0,040 2,88 – 

HCO3
– 0,026 2,92 – 
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The article describes the problem of radionulideAmericium-241. Its way of transferring in solid, living 
organism, and its chemical properties. Because of decay of Polonium-241, the quantity of Americium-241 in-
creases and can cause new problems of pollution in Polesye State Radiation-Ecological Reserve. 
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The consequence of Chernobyl accident was an extirpation from agriculture lands that are used for grazing, 
cultivation of cereal crops and vegetables. Developed countermeasures allowed to restore the use of some lands. 

Intensity of the income and accumulation of radioactive materials in objects of environment is different 
and depends on physical and chemical properties of radionuclides, soil and climatic conditions, properties of 
grown up plants. 

In the initial period after accident, the main factor that determines the character of and focus of counter-
measure in agriculture was bound with dropping-out of short-lived radionuclides Np-239, Cm-242, I-131. 

In the next period radionuclides contaminate plants by non-root digestion. The feature of this period is 
non-selective sorption of dropping-out radionuclides, which don’t have high coefficient of intake. In this way, 
the quantity of input radionuclides can be large and consists not only of radionuclides of cesium and strontium, 
but those of zirconium, ruthenium, transuranium elements and radionuclides of other elements. 

In later period root digestion of long-live radionuclides appears (for example, Cs-137 and Sr-90). Besides, 
as the result of natural decay of Pu-241(half-life 14,35 years) transformation occurs, and, in the end, the con-
tent of Am-241(half-life 433 year) increases. In comparison with Pu-241,  Am-241 has better migration ability 
on account of better solubility. The transfer of radionuclide can appear in higher layers of solid and inside 


