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DETERMINATION OF THE PRESENCE OF NANO-PLASTIC IN BOTTLED
DRINKING WATER IN THE REPUBLIC OF MACEDONIA BY APPLYING THE
SEM-EDS METHOD

Ivan Boev', Dejan Mirakovskil, Maja Lazaroval, Arianit Rekaz, Blazo Boev'

'F aculty of Natural and Technical Sciences, “Goce Delcev” University, Stip, R of Macedonia
blazo.boev@ugd.edu.mk
2Faculty of Natural Sciences and Mathematics, University of Tetovo

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 CEM-EDS.

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.

Key words: nano plastic, scaning electronic microscope, drinking water.

OINIPEJEJYBAILE HA TIPUCYCTBO HA HAHO-IIJIACTHUKA BO
OJIAININPAHUTE BOJU 3A IIUEIBLE BO PEITYBJIMKA MAKJIOHHUJA CO
INPUMEHA HA CEM-EJIC METOJIATA

Hsan Boes', Hejan MﬂpaKOBCKﬂl, Maja .Jlazaposal, ApHaHUT Pexa’, Biaxo Boes'

lll)z;mynTeT 3a [IpupoHK ¥ TeXHUYKU HayKu, YHuBep3uret ,,[ oue [demnues®, lltun
blazo.boev@ugd.edu.mk
[IpupoxHO-MaTeMaTHIKH (aKyiTeT, Y HHBep3uTeT Bo TeToBo

Ancrpakt. TepMHHOT [IACTHKA CE OTHECYBa Ha KOj OMI0 CHHTETHYKH MITH MOJIy-CHHTETHYKH OJUMED CO TEPMO-
IUIACTHYKH WM TEPMAJIHH KapaKTePHCTHKHU, KOj MOJXKe 1a OMe CHHTETU3HPaH O/ XUAPOKapOOHH MiIu Ouomaca.

TIpou3BOACTBOTO Ha IUIACTUYHA Maca pacTe eKCIOHEHIMjallHO CO 3TrOJIEMyBamETO Ha HEj3MHATa MpHMeHa, on |
MUJIMOH TOHU BO 1945 roauna no 300 munuonu tonu Bo 2014 roxuna. Hekou ol KapakTepUCTHKHUTE HA IIACTHKATa KOU
MOTEKHYBaaT OJl CAMUOT IPOIIEC Ha HEj3MHOTO NMPOMU3BOJCTBO MOJXKAT Ja IPETCTaByBaaT NpodieM 3a okonuHata. Hejsunara
MaJla Te)KMHA NPUIOHECYBa Taa Jia ce IIMPU Ha TOJIEMHU PacTojaHHuja, 0JieKa BO UCTO BpeMe € OTHOpHA Ha MPOIEeCOT Ha
MOBPIIKHCKA Aerpananuja. OBHe KapaKTePUCTHKH CE PEe3yNTaT Ha HEj3MHATA XEMECKa CTPYKTypa. Bo MHOrY ciiydau, oBaa
HEKOXEpEeHTHa XUAPOKapOOHCKa JJaHYaHa CTPYKTypa MoXKe 1a Ouae XpaHa 3a ogpeleH BUI MUKpoopraHusmu. [lnactukarta,
HCTO TaKa, C€ JCIHM HAa CHTHU YECTHYKH CO MOMOLI Ha (OTO-OKCHUAATHBHU MexaHu3Mu. OBHE Malld MUKPO YECTUYKH WU
HAHO-TUTACTHKA MOXKAT [a CC HajoaT BO MHOTY [ICJIOBH BO XXMBOTHATa cpeauHa (BOja, [OYBA, XpaHa) M THE MHOTY JIECHO
MMOMHHYBAaT HU3 TaCTPOUHTECTHHAIHUOT TPAKT.

K.ﬂy‘lﬂﬂ 360p03ﬂ: Hano TTaCTHKA, BOAU 3a MHCHE, CKAHUHT-CIIEKTPOHCKU MUKPOCKOII.

1. Introduction

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 EDS detector.
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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).

SEM HV: 20 kV SEM MAG: 1.82 kx |

WD: 15.00 mm Det: SE 20 pm
View field: 104 ym |Date(m/dly): 11/22/18

Fig. 1.: SEM photograph of nano-plastic

SEM HV: 20 kV SEM MAG: 8.24 kx |

WD: 15.00 mm Det: SE 5 pm
: 11122118

Fig. 2.: SEM photograph of nano-plastic

2. 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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OIIPEAEJIYBABE HA ITPUCYCTBO HA HAHO-IIVIACTHUKA BO ®JIALIMPAHUTE BO/IU 3A ITMEBE BO

PEITYBJIMKA MAKJIOHUJA CO [IPUMEHA HA CEM-EJIC METOZATA

With the rise in plastics manufacture, there has been an associated rise in plastic pollution of the

external environment. The first reports date back to the early 1970’s (Carpenter & Smith 1972) and most
famously within the world’s oceans, but more recently plastic pollution has been found within freshwater lakes,
inland seas, rivers, wetlands and organisms from plankton to whales (and nearly every species in between)
(Horton et al. 2017, Lusher et al. 2017). As its ubiquity in the external environment has been increasing, this has
lead more researchers to investigate various consumables for the presence of plastic. Fish, mussels, beer and sea
salt are among the most well-known (Lusher et al. 2017, Yang et al. 2015, Liebezeit and Liebezeit 2014, Van
Cauwenberghe and Janssen 2014). Our lab conducted the first-ever investigation of plastic pollution within
globally sourced tap water (a total 159 samples from seven geographical regions spanning five continents)
(Kosuth et al. 2018).
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