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Abstract

Plastics are used in many different fields because they are light, cheap and easy to process and become
one of the most important commercial materials of today. The use of plastics is increasing every year,
and since most of these materials are disposable and their wastes are not managed well, it brings
environmental pollution problem. Particles smaller than 5 mm and known as microplastics are formed
as a result of the breakdown of plastics by different processes in nature or as a result of direct use such
as microbonces, textile fibers. Microplastics are ubiquitous in nature and are of concern for ecosystems.
Environmental problems related with microplastic and studies on this subject have become the focus
of interest in the last decade. Microplastics into receiving water from different sources poses a threat to
aquatic organisms and humans. In this study, microplastics in different environments and their effects
on environment and human health were reviewed.
Keywords: Microplastics, receiving body, health effect, pollution

Oz

Plastikler hafif, ucuz ve kolay islenebilir olmasi sebebiyle cok farkli alanlarda kullanilmakta
glinimiizin en 6nemli ticari malzemelerinden birine doniismektedir. Plastik kullanimi her gecen
yil artmakta, bu malzemelerin ¢ogunun tek kullanimlik olmasi ve atiklarmin iyi yonetilememesi
sebebiyle ¢evre kirliligi problemini de beraberinde getirmektedir. Plastiklerin dogada farkl: siireglerle
pargalanmasi sonucunda veya mikroboncuk, tekstil elyaflar1 gibi dogrudan kullanim sonucu 5 mm’den
kiiciik olan ve mikroplastikler olarak bilinen parcaciklar olusur. Mikroplastikler dogada her yerde
bulunmakta ve cevresel ortamlar kadar canli yasami icin de kaygi uyandirmaktadir. Son on yilda
mikroplastik kaynakli ¢cevre sorunlar1 ve bu konuda yapilan ¢aligmalar ilgi odagi olmaya baslamistir.
Mikroplastiklerin farkli kaynaklardan su ortamlarina karismasi, suda yasayan canlilar ve insanlar i¢in
tehdit olusturmaktadir. Bu calisma kapsaminda farkli ortamlarda bulunan mikroplastikler ile ¢evre ve
insan sagligina olan etkileri degerlendirilmistir.
Anahtar kelimeler: Mikroplastikler, alici ortam, saglk etkisi, kirlilik
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Introduction

Plastics are known as light, strong, inexpensive and corrosion resistant
materials having electrical insulation and high thermal properties. (Thompson et
al., 2009). Due to the continuous improvement of the durability of plastics, it has
become an indispensable product of today. Plastic consumption in the world has been
increasing rapidly and exponentially since the 1950s. The use of plastics is estimated
to reach 540 million tons by 2020, compared to 7 million tons in the 1960s (Pardos
Marketing, 2019). Rochman et al. (2013a) predicted that if consumption continues
at the same trend, plastics accumulation would be approximately 33 billion tonnes
on the earth by 2050. Plastics are divided into polyethylene terephthalate (PET),
polyamide (PA, nylon), polyester, polyethylene (PE), polypropylene (PP), polystyrene
(PS), polycarbonate (PC) and polyvinyl chloride (PVC) (Liu et al., 2019). PETs are
sourced from personal care products, water bottles, food packaging films, while PAs
are sourced from synthetic textile fibers and plastic bags. (Ngo et al., 2019).

Plastics are not biodegradable becuse of their high molecular weight,
hydrophobicity and cross-linked chemical structure. Polymers of common use,
such as polyethylene and polystyrene, are highly resistant to biological degradation
(Horton et al., 2017). The most of the plastics produced are used as disposable
packaging materials or short-lived products. Therefore, they are not environmental
friendly materials (Hopewell et al., 2009). Plastics are commonly accumulated in
the environment due to their durability, unsustainable usage and improper waste
management (Barnes et al., 2009).

It is reported that approximately 4.8-12.7 million tonnes of plastics were
accumulated in the oceans in 2010 which is stand for 5% of the plastic waste production
(Jambeck et al., 2015). Plastic particles may float on the surface of oceans given as
5.25 trillion plastic particles equal to 268 940 tonnes in one of the recent publication
(Eriksen et al., 2014). Based on World Economic Forum report the amount of plastics
in the oceans will exceed the weight of fish stocks by 2050 (WEF, 2016).

Microplastic (MP) pollution levels are higher in undeveloped areas due to large
quantities of plastic entering the oceans by land due to inadequate waste management.
According to 2010 estimates mismanaged waste plastic waste sorting in Turkey,
it ranks 14™ in the world (Jambeck et al., 2015). In Europe, 70-130 thousand tons
of plastics are thrown into the sea annually, and most of these plastics complete
their journeys in the Mediterranean and constitute a threat to the marine ecosystem
(WWE-Tiirkiye, 2018). Today, the plastic footprint is growing. Plastic bags known
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as difficult-to-decompose material, desposed to environment right after single usage
since their inexpensive price results in environmental pollution for a long time (Wang
et al., 2016). When plastic wastes are not disposed of safely, they accumulate in the
environment and pose a threat to terrestrial and aquatic environments.

MPs are known as plastic particles smaller than 5 mm in size (Wright et al.,
2013). The size classification of MPs are illustrated in Figure 1A. MPs are found
everywhere in the marine environment, seawater surface and depth, from the equator
to the poles, on the ocean and on the coast (Barnes et al., 2009). MPs are produced
from primary and secondary sources shown in Figure 1B. Primary MPs contain PP,
PE and PS particles found in personel care products (PPCPs) (Horton et al., 2017).
Secondary MPs are the result of large plastics being disintegration into smaller pieces
by sunlight, water, wind and other environmental factors (Sun et al., 2019). Primary
sources are deliberately produced, such as washers, abrasives, and pellets, while
secondary sources are caused by degradation of larger particles such as fragments
and fibers (Desforges et al., 2014).

MP particles found in industry, personal care and cosmetic products are defined
as micro beads (primary micro plastics). Approximately 93% of the microbeads
contained in cosmetics are PE and also they can be composed of PP, PET, PMMA
and nylon (Eriksen et al., 2013). The MP particles found in many personal care and
cosmetic products are used daily throughout the world. MP particles and other plastic
wastes generated as a result of use complete the journey after receiving wastewater
treatment plants in receiving environments (Carr et al., 2016).

Due to their hydrophobic properties, MPs tend to absorb on organic materials
and organic contaminants present in the aqueous medium (Carr et al., 2016). These
pollutants reach humans through the food chain through MPs.
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Plastic size classification

A <lpm lum—-5mm 5 mm-200 mm >200 mm
Nanoplastic Microplastic Mesoplastic Mesoplastic
Microbeads
IU 1
o | Primary
(7))}
© Pellets
B Q ||
O
.U Synthetic fibers
2 - Secondary
Fragments

Figure 1. Classification, origins of microplastics (Germanov et al. 2018).
Microplastics in Environment

MPs can be transported for a long distance by atmosperic movements and
settled down into the aquatic or terrestrial environment (Akdogan & Giiven, 2019;
Dris et al., 2016). Therefore, MPs can be measured in marine (Eriksen et al., 2014),
sediments (Zhang et al., 2020), lakes (Zhang et al., 2016) and rivers (Moore et al.,
2011). Amount of the MPs in the different environments can be affected by wind
velocity and runoff (Zhang, 2017). MPs are also released from wastewater treatment
plants (WWTP) to the aquatic environments (Akarsu et al., 2020; Browne et al.,
2011).

Marine environment.

MPs can be found in all the collected samples from the surface to the deep sea
or ocean. MPs have been reporting in marine samples at the first time in early 1970s
(Carpenter & Smith, 1972). MPs broken down into the smaller pieces due to physical,
biological and chemical processes can be transftfered directly or indirectly to seas and
oceans (Lozano & Mouat, 2009). Ultraviolet (UV) radiation plays an important role
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in plastic fragmentation at marine environment. Fragmentation rate depends on the
temperature, polymer type, additives and fillers (Andrady et al., 2003).

Plastics in the marine environment are of ship and terrestrial origin and a
significant proportion of terrestrial plastics are transported from rivers to the sea
(Lechner et al., 2014). Another important plastic input into the marine environment
is through MPs that flow from the home and industrial products to the sewer systems
and flow into the sea (Xu et al., 2020). The recovery rate of plastics materials is
less than 5%, causing the rapid accumulation of plastics in marine environments
(Sutherland et al., 2010).

The amount of primary microplastic in the marine environment is reported to be
less than that of secondary microplastics (Ryan, 2015). Fibers are the most common
form of MP in the marine environment (Wright et al., 2013). Fibers, an important
source of MP, are caused by laundry washing. A study measuring MP concentration
in 18 regions around the world has shown that a single garment can produce>1900
fibers per wash (Browne et al., 2011). Natural textile or synthetic textile fibers can be
found in marine environment (Almroth et al., 2018).

Significant amounts of MP deposits accumulate in deep seas and MPs are found
everywhere in sea sediments (Woodall et al., 2014). MPs abundance can be affected
by distance from the coastline and the sediment depth (Xu et al., 2020). For 20 m to
80 m sediment depth, measured MPs increased from 1765 to 2771 particles/kg dry
weight. The results proved that more accumulation of MPs were observed in deeper
sediments (Wang et al., 2019).

Due to the nature of small particles in micron size, it can be swallowed by
sea creatures as food. Starting from phytoplanktons, microplastics can be transferred
through zooplanktons, sea urchins, lobsters, and ultimately to the higher tropical level
via the food chain (Chatterjee & Sharma, 2019). Ingestion can upset the animals’
energy balance, affect behaviour, or even block the intestinal tract resulting in severe
sub-lethal effects or even death (Kiihn et al., 2015). It is reported that approximately
700 marine organism species encounter marine waste and 92% of this encounter is
plastic waste (Gall & Thompson, 2015).

As a result of numerous studies, it has been reported that MPs are ingested by
various sea creatures such as zooplankton (Desforges et al., 2015; Sun et al., 2017),
mussels (Cauwenberghe et al., 2015; Li et al., 2016), coral (Salonu et al., 2015), fish
(Neves et al., 2015; Jabeen et al., 2017). MPs were found approximately 20% of




Kiibra Bozdas, Gékhan Ekrem Ustiin, Ahmet Aygiin /
Turkish Journal of Water Science & Management 4 (2) (2020) /228 - 245

263 fish samples which are 66% of fiber and 34% of particles (Neves et al., 2015).
Approximately 35% of the fish examined had plastic pieces in their guts in the North
Pacific Central Gyre. A total of 1375 pieces of plastic, averaging 2.1 pieces (£5.78)
per fish, were collected from fish guts. Based on another study, a total of 141 fishes
from 27 species and 4 families were examined and plastic items were found inside
the stomachs of 13 fishes, this is equal to 9.2% of the fishes sampled throughout the
study (Davison & Asch, 2011).

Based on the previous study, conducted in Turkey’s Mediterranean coast, 28
species of fish in 1337, the presence of the MP was investigated. MP was detected
in 58% of the fish. 70% of ingested plastics are fiber and 20.8% are hard plastics. In
addition, the amount of MP was determined by taking water and sediment samples
from the same region. It was determined that 94% of MPs in water and sediment
samples were between 0.1-2.5 mm in size (Gliven et al., 2017).

MPs have been recognized as transport vectors for micropollutants. Rochman
et al. (2013b) reported that as a result of microplastics ingested by fish, PBDE
accumulation was observed in its tissues.

Plastic particles (3-9.6 um) ingested by mussels (Mytilus edulis) accumulated
in the digestive tissues and carried into the circulatory system (Browne et al., 2008).
It is estimated that blue whales (Balaenoptera musculus), the largest animal in the
world, received and hold MP in their body as a result of eating plankton (Yurtsever,
2014).

River basin.

MPs at the river samples in California were reported at the first time in 2011
(Moore et al., 2011). River plays an important role in the transportation of MPs.
Aproximately 80% of MPs in sea was transffered by the rivers (Akdogan & Giiven,
2019). Moore et al. (2011) reported that 30 million tonnes of MPs released from the
Los Angeles and San Gabriel Rivers into the marine environment in a 72 h. In another
study, it was estimated that up to 2.5 million tonnes of MPs released into the ocean by
the rivers each year (Lebreton et al., 2017). It is estimated that the plastic input to the
Black Sea via the Danube River is 4.2 tons/day (Lechner et al., 2014).

The effects of municipal and industrial wastewater discharges on surface
water and MP concentration in sediment have been investigated by various studies
(Castaneda et al., 2014; Vermaire et al., 2017; Klein et al., 2015; Estahbanati &
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Fahrenfeld, 2016). Based on the previous study, it was determined that WWTPs are
not the only source in terms of MPs pollution in the fresh water source, but they have
negative effects on the receiving environment (Estahbanati & Fahrenfeld, 2016).

MP ingestion has been confirmed for over 220 species including freshwater
invertebrates and fish (Lusher et al., 2017; Peters & Bratton, 2016). Based on the
previous study, MPs was found in the intestines of one third of the fish (Rutilus rutilus
species) caught from the River Thames. The MP particle types include fibres (75%),
fragments (22.7%) and films (2.3%) (Horton et al., 2018).

Lake environment.

Studies in freshwater environments have been limited compared to studies in
the marine environment. Although fresh waters play an important role in carrying
MPs, little is known about them. The first MP investigation in the sediment and
surface waters of the West and East Dongting Lake conducted by Jiang et al. (2018).
As a result of the study, the highest level of MP pollution was detected in the outlet
waters of the lakes. They reported that PS and PET are commonly found in surface
water and sediment samples. Faure et al. (2015) evaluated the abundance of MPs in
the Swiss lakes, defined the composition of the particles, and examined the fish and
birds exposed by the tendency to absorb hydrophobic organic micro-pollutants onto
the MPs.

Soil environment.

Although there are terrestrial MPs, their concentrations and fate in terrestrial
environments are not yet fully understood (Scheurer & Bigalke, 2018). As a result
of disposal of all plastics in both terrestrial and adjacent freshwater environments
can create intensive plastic pollution and annual plastic emissions to terrestrial
environments may be4-23 times larger than oceans (Hortonetal.,2017). Approximately
60% of produced plastics have been reported to accumulate in landfills or natural
environments (Geyer et al., 2017). The abundance, permanence and prevalence of
MPs in the soil environment pose a serious environmental risk (Wang et al., 2019).

The input of primary MPs to terrestrial environments is through personal care
or by applying sewage sludge containing MPs from the home products to the soil
(Habib et al., 1996; Zubris & Richards, 2005). MPs separated as a result of washing
the clothes are found in WWTP sludge and purified wastewater wastes since they
are not biodegradable. Zubris and Richards (2005) detected MPs by polarized light
microscopy on soils where organic wastewater sludge was applied. The ability to
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detect fibers up to 15 years after application shows the potential permanence in
the soil environment. Approximately 50% of sewage sludge is used in agricultural
purpose in Europe and North America, it is estimated that 850 tons of MP is added
to European soil annually with sewage sludge application (Nizzetto et al., 2016). As
MPs are transported by wind from land, more dense plastic materials are likely to be
buried in deep layers and remain in the soil (Horton et al. 2017). Soils are considered
as sinks for MPs due to the extremely slow photo-oxidative degradation for macro
plastic litter and MPs buried in the soil (Duis & Coors, 2016). Zhang and Liu (2018)
reported that 72% of the plastic particles in the soil were related to the soil aggregate.

Exposore to Microplastics (MPs)

The presence of MPs in environments, including consumer products, is an
inevitable end to human exposure to MPs. The intake of MPs-contaminated foods,
inhalation and skin contact (only nano sized particles) are among the routes of
exposure (Prata et al., 2020). Figure 2 shows routes of exposure to MPs and their
effects on human health.

SOURCE ROUTE RECEPTOR HEALTH PROBLEM
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Figure Z. BITects Of microplastics on human health (Prata et al., ZU20).

Ingestion is probably the most common and most important route of exposure
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for people (Prata et al., 2020). Annual MP consumption has been reported to vary
between an estimated 39000-52000 particles per person. These estimates may increase
from 74000 to 121000 with inhalation (Cox et al., 2019). MPs could be detected at
various samples such as mussel, fish, table salt, sugar and bottled water (Karami et
al., 2017; Li et al., 2016; Liebezeit & Liebezeit, 2013; Neves et al., 2015; Omann
et al., 2018). In a study conducted in China, MP content was found to be 550-681
particles / kg, 43-364 particles / kg, 7-204 particles / kg in sea salt, lake salt and rock
/ hollow salt respectively. The higher MPs abundance in sea salts is an indication that
marine products are also contaminated with MPs (Yang et al., 2015).

MPs in the cirgulation could cause pulmonary hypertension, inflammation,
vascular occlusions, blood cell cytotoxicity, and increased coagulability (Prata et al.,
2020).

Conclusion and Recommendations

MP pollution caused by the disintegration of plastics and it has become a global
environmental problem. As a result of increasing interest in recent years, studies have
shown that MPs are ubiquitous. Excessive use of plastic as a material due to the
low cost and functional use and inadequate recycling pose a threat for ecosystem.
Preventing exposure with necessary prohibitions, raising public awareness about
MPs sources and giving up disposable plastics will raise awareness on this issue.
In recent years, studies on the negative effects of plastic wastes have increased. In
many countries, including our country, disposable plastic bag tax was designed to
decrease the use of the plastic bags. Because cosmetics also contain MPs, in some
countries cosmetics containing microbeads for preventive purposes are prohibited.
It is known that the pollutants of MPs in the aquatic environment are transported to
the living organisms via the food chain as vectors. Consequently, studies should be
carried out in order to prevent excessive plastic consumption in terms of protection
of water resources, units to hold these pollutants in treatment plants should be added
and measures should be taken for better management of these wastes.

According to the results of the literature review, there are many studies carried
out in the marine environment. It is recommended to increase the number of studies
on pollution caused by MPs in the river, lake and soil environment.
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Extended Turkish Abstract
(Genisletilmis Tiirkce Ozet)

Cevresel Ortamlarda Mikroplastikler ve Canhlara Etkileri

Plastikler hafif, ucuz ve kolay islenebilir olmasi sebebiyle ¢ok farkli alanlarda (paketleme,
otomotiv, insaat, elektrik vd.) kullanilmaktadir. Yiiksek 1s1 ve elektriksel yalitim 6zelliklerine sahip,
giiclii, ve korozyona dayanikli olmalar1 sebebiyle ¢ok yonlii malzemelerdir. Bu &zelliklerinden
dolay1 gliniimiizlin vazgegilmez iiriinii haline gelmistir. Plastik {iretimi ve buna bagli olarak tiiketimi
katlanarak her gecen giin ciddi oranlarda artmaktadir. Uretilen plastiklerin tek kullanimlik ambalaj
malzemelerinde ve kisa 6miirlii tirinlerde kullanilmasi plastik kullaniminin siirdiirtilebilir olmadiginin
bir kanitidir. Insanlarin bilingsiz kullanimi, siirdiiriilebilir olmayan tek kullanimlik uygulamalar
ve uygun olmayan atik yonetimi, alict ortamlarda yogun bir plastik birikimine neden olmakta ve
beraberinde gevre kirliligini de getirmektedir.

Uretilen bu plastikler dogada ki yolculugunu deniz ortaminda tamamlarlar. Yetersiz atik
yonetiminden dolay1 biiyiik miktarlarda plastik kara ortamindan okyanuslara girmektedir. Dolayisiyla
gelismemis iilkelerde mikropastik kirliligi daha fazladir. Plastik malzemelerden geri kazanim
oranimin diisiik olmasi1 sebebiyle deniz ortaminda plastiklerin hizla birikmesine neden olmaktadir.
Giintimiizde plastik ayak izi giderek daha da biiylimektedir. Plastik atiklar uygun ve giivenli bir
sekilde bertaraf edilmediginde ¢evresel ortamlarda birikerek karasal ve sucul ortamlar i¢in ciddi bir
tehdit olusturmaktadirlar. Hatta bazi projeksiyon c¢aligmalarinda 2050 yilina gelindiginde plastiklerin
okyanus ortamindaki balik stoklarmin agirliklarini asacagi 6ngoriilmektedir.

Plastiklerin su, riizgar ve diger ¢evresel etmenler gibi farkl: siireglerle pargalanmasi sonucu
5 mm’den kiigiik boyutlu olan ve mikroplastikler olarak bilinen pargaciklar olusur. Mikroplastikler
kaynaklarma gore birincil ve ikincil olmak iizere iki sinifa ayrilir. Birincil mikroplastikler kozmetik
ve tibbi ilaglarda bulunan polipropilen, polietilen ve polistiren parcaciklarini igerirken, ikincil
mikroplastikler daha biiyiik plastik pargaciklarin riizgar, su ve diger gevresel etmenler gibi farkli
stireglerle pargalanmasi sonucu olusurlar. Kisaca birincil kaynaklar yikayicilar, asindiricilar ve peletler
gibi kasith olarak tiretilmis olup ikincil kaynaklar ise fragmanlar ve lifler gibi daha biiyiik pargalarin
bozulmasi sonucu olugurlar.

Plastik parcaciklarin pargalanmasi sonucu olusan mikroplastik kirliligi kiiresel bir gevre
sorunu haline gelmistir. Son on yilda mikroplastik kaynakli ¢evre sorunlart ve bu konu hakkinda
yapilan ¢aligmalar ilgi odagi olmaya baslamistir. Bu c¢alisma kapsaminda incelenen makalelerle
mikroplastiklerle ilgili bilimsel literatliriin gézden gecirilmesi ve insan sagligina olan etkilerinin
derlenmesi amaglanmustir.

Atmosferik serpintinin 6nemli bir mikroplastik kaynagi oldugu bildirilmistir. Atmosfer
ortaminda bulunan bu pargaciklar riizgarlar ile su ortamina tasinabilir veya karasal ortamlarda
birikebilir. Riizgar, sel, gelgitler ve yiizeysel akis gibi fiziksel etkenler mikroplastiklerin farkli cevresel
ortamlardaki dagilimmi etkilemektedir. Yapilan c¢alismalar mikroplastiklerin deniz, g6l sediment
toprak, nehir ve atmosfer gibi ¢esitli ortamlarda bulunduklarini kanitlamistir. Atiksu aritma tesisleri de
sucul ortamlar igin dnemli bir mikroplastik kaynagi olarak bildirilmistir. Kisisel bakim ve kozmetik
tirinlerinin ¢ogunda mikroplastik pargaciklart bulunmaktadir. Ve bu firiinler tiim diinyada giinliik
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olarak c¢ok fazla kisi tarafindan kullanilmaktadir. Kullanim sonucunda olusan mikroplastik parc¢aciklar
ve plastik atiklar yolculugunu kentsel atiksu aritma tesislerinden sonra alict ortamlarda tamamlarlar.
Mikroplastiklerin farkli kaynaklardan alici ortamlara karigmasi sonucu suda yasayan canlilar, cevre ve
insanlar i¢in tehdit olusturmaktadir.

Nehirler plastik tasiniminda 6nemli bir rol oynamaktadirlar ve karasal plastigin onemli bir
kismi nehirler araciligiyla denizlere tasinmaktadir. Lifler deniz ortaminda en ¢ok bulunan tekstil
kaynakli mikroplastik tiiriidiir. Onemli bir mikroplastik kaynagi olan elyaf camasir yikanmasindan
kaynaklanmaktadir. Plastiklerin yutulmasi sonucunda hayvanlarin enerji dengesini bozabilir,
davraniglarin1  etkileyebilir ve bagirsaklarini tikayarak oOliimlerine neden olabilir. Tarimsal
uygulamalarda aritma ¢amurunun kullanilmasi ile toprak ortamia mikroplastik ilavesi yapildigi
bilinmektedir. Ayrica mikroplastikler karadan riizgarla taginirken daha yogun plastikler topragin daha
derin katmanlarina gémiilerek kalmasi muhtemeldir.

Mikroplastiklerin hidrofobik yapida olmalari nedeniyle sucul ortamda bulunan diger organik
kirletici maddelerle birlikte PBDE’leri, endokrin bozucu bilesikleri, kisisel bakim tirtinleri ve ilaglari
absorme etme egilimi gosterirler. Mikroplastikler ¢evresel ortamlarda oldugu kadar canli yasami igin
de kayg1 uyandiran kirleticilerdir. Mikroplastikleri yutan canlilar tarafindan bu kirleticiler besin zinciri
yoluyla insanlara kadar ulagmaktadir. Yapilan ¢alismalar ile mikroplastiklerin balik, midye, sofra
tuzu, seker ve siselenmis sularda oldugu bildirilmistir. Mikroplastiklerin ¢evresel ortamlar ve tiiketici
rtinler gibi her yerde olmasi sonucunda insanlarin mikroplastiklere maruz kalmasi kagmilmaz bir
durumdur. Mikroplastik iciren gidalar1 yeme, havanin solunmasi ve dermal temas gibi yollarla
maruz kalinmaktadir. Bu maruz kalmanin sonucu olarak parcacik toksisitesi, oksidatif stres, iltihap,
translokasyon ve kanser gibi ¢esitli insan sagligina etkileri bulunmaktadir.

Plastiklerin ucuz, dayanikli, hafif ve islevsel olmasindan dolay1 gereginden fazla kullanimi ve
yetersiz geri doniisiimii sonucu 6nemli bir ekolojik tehdit olusturmaktadir. Son yillarda plastik atiklarin
olumsuz etkileri iizerine artan calismalar beraberinde gerekli tedbirleri de getirmistir. Ulkemizin de
dahil oldugu bir ¢ok iilkede tek kullanimlik plastik posetlerin ticretli hale getirilmesiyle asir1 plastik
tiiketiminin 6niine gegilmeye calisilmaktadir. Ayrica bazi iilkelerde tedbir amagli mikroplastik i¢eren
kozmetik tiriinlerde yasaklanmistir. Gerekli yasaklamalar ile asir1 tiiketimin 6niine gegilmesi ve halkin
bili¢lendirilmesi bu konuya olan farkindaligi arttiracaktir. Su kaynaklariin korunmasi ve siirdiiriilebilir
bir yasam i¢in gereginden fazla plastik tiiketiminin 6niine gecilmeli, aritma tesislerine bu kirletici
tutacak tiniteler ilave edilmeli ve plastik atiklarin daha iyi bir atik yonetim plani ile yonetilmesi i¢in
gerekli 6nlemler alinmalidir.
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