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Abstract  

The material presents the preliminary results of the testing for the presence of micro plastic 

(nano-particles) in the bottled drinking water in Macedonia by applying the method SEM-EDX. 

The term plastic refers to any synthetic or semi-synthetic polymer with thermo-plastic or 

thermal characteristics, which can be synthesized from hydrocarbons or biomass. The 

production of plastic mass exponentially increases with the increase in its application, from 1 

million tons in 1945 to over 300 million tons in 2014. Some of the characteristics of plastic 

arising from the very process of its production can pose a problem in the environment. Its low 

weight contributes to its spread over very large distances, while at the same time it is resistant 

to the processes of surface degradation. These characteristics are a consequence of its chemical 

structure. In many cases, this incoherent hydrocarbon chain structure may be food for a 

particular type of microorganisms. The plastic is also fragmented into small particles by means 

of photo-oxidative mechanisms). These small micro particles or nano-particles of plastic can 

be found in many parts of the environment (water, soil, food) and they very easily pass through 

the gastrointestinal tract. 

The increase in the production of plastic is also associated with the increased environmental 

pollution. The first reports date from the early 1970s and they are mainly about the pollution in 

the world's oceans, and more recently plastic contamination has been reported in freshwater 

lakes, inland seas, rivers, wetlands and organisms from plankton to whales (and almost all 

species in-between). With the increased presence of pollution in the external environment, more 

and more researchers are examining the presence of plastic in various foods. Fish, shells, beer 

and sea salt are among those most investigated. A study of pollution of tap water with plastic 

has been conducted at a global level (a total of 159 samples from seven geographic regions, 

covering five continents). 

Methodology and results 

The methodology of work anticipates filtration of bottled water through a fiber filter with filter 

openings of less than 10 microns, drying of the filter and putting it into the electron microscope 

chamber. 

The electronic microscope is a team TESCAN SEM VEGA3 LMU with an Oxford EDX 

detector.  

The research of such prepared filters shows the presence of particles of nano-plastic with 

dimensions smaller than 10 microns (Fig. 1 and Fig. 2). 
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Fig.1. SEM photograph of nano-plastic 

 

 
Fig.2. SEM photograph of nano-plastic 

 

Conclusion 

Preliminary investigations of the presence of plastic nano-particles in bottled drinking water in 

Macedonia with the application of the SEM-EDS method show the presence of plastic particles 

with dimensions less than 10 microns. 
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