Degradation intensity of disposable face masks in water of different salinity
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Introduction. 11 March 2020, the world has been declared a COVID-19 pandemic. In addition to that, the majority
of heath organizations strictly recommended wearing face masks and other face coverings as the limiting factors
for spreading virus (Cheng et. al., 2020; Wang et al., 2022). Scientific studies show that face masks substantially
reduces the spread of aerosols containing the virus while sneezing, coughing or talking to suspected carrier of the
virus or infected person (Li et al., 2022; Lindsley et al., 2020; Bartsch et al., 2022). Still, the global use of face
masks raises concerns about the large amount of plastic waste that is likely to become a secondary source of
microplastic or nanoplastic pollution in ecosystems (Neto et al., 2021; Shen et al., 2021). However, plastic
particles released into the environment break down into smaller segments during the decomposition process, while
particles less than 5 mm in size are called microplastics (Ageel et al., 2022) and particles smaller than 100 nm are
called nanoplastics (Kiran et al., 2021). The wearing of face masks in many countries of the world has become
mandatory. The results show that 2 million adult residents living in Lithuania during the pandemic period
potentially generated about 15.24 tons of hazardous plastic waste (Cesoniene et al., 2023). When assessing the
intensity of degradation of disposable masks in solutions of different salinity, the Diethyl phthalate, Dibutyl
phthalate, Benzyl butyl phthalate; Di-n-octyphthalate; Diisonyl phthalate/ Diisodecyl phthalate and Di-2-
ethylhexyl phthalate concentration the trend of increasing the concentration of dissolved substances over a period
of 4 years were determined. During the survey it was identified that disposable masks degrade in solutions of
different salinity.
Material and methods. To assess the intensity of degradation of disposable masks in solutions of different salinity
water were obtained disposable medical face masks, 30 units of disposable medical face masks were used in each
sample, which are placed in a 30-liter solution of different salinity. The following solutions were used during the
study: distilled water (0 SEC), fresh (pond) water (650uS/cm, SEC), salty (Water of the Baltic Sea; 1110 puS/cm,
SEC). A long-term investigation was launched in May 2021 and analyses are carried out once per year — in
December. This article presents the results of tests for 4 years. Water samples were analysed in the Environmental
Research Laboratory of the Academy of Agriculture of Vytautas Magnus University, the Department of
Environment and Ecology, where chemical and electrochemical indicators of water quality were determined.
Results and discussion

To assess the intensity of degradation of disposable masks in solutions of different salinity, disposable
masks are placed in waters of different salinity. The Diethyl phthalate, Dibutyl phthalate, Benzyl butyl phthalate;
Di-n-octyphthalate; Diisonyl phthalate/ Diisodecyl phthalate and Di-2-ethylhexyl phthalate concentration of
dissolved substances were determined.
The dynamics of the phthalate concentration for 4 years in solutions of different salinity is shown in Figure 1-3.
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The highest concentrations of phthalates were recorded in the fourth year of the study. The highest
concentration of Di-2-ethylhexyl phthalate was found in distilled water in the fourth year of the study (2.5 pg/l) —
an increase of 5 times. The concentration in Baltic Sea water increased three times. The concentration of Diethyl
phthalate was also the highest in distilled water in the fourth year of the study (1.5 pg/l), as well as the
concentrations of Benzyl butyl phthalate, Di-n-octyphthalate and Diisonyl phthalate/ Diisodecyl phthalate in
distilled water.

Dibutyl phthalate was the highest in surface (pond) water (1.4 pg/l). Only the concentrations of Dibutyl
phthalate and Di-2-ethylhexyl phthalate increased in Baltic Sea water. In pond water, the concentrations of Diethyl
phthalate, Dibutyl phthalate, Diisonyl phthalate/ Diisodecyl phthalate and Di-2-ethylhexyl phthalate increased.
Conclusions
Disposable face masks generate the highest concentration of Di-2-ethylhexyl phthalate when dissolved in water.
Disposable face masks dissolve more intensively in distilled water compared to the Baltic Sea and surface water.
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