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MuKpoONNacTUKa Y })KUBOTHOj CPeAUHU U KPY}KHA eKOHOMMja

Hatawa Mapwh, lnjaHa lprac

Caxcemak: Ynompeba naacmuyHux ripeomema U CUHMemMUuYKUX meKCmusaHUxX
8/10KAHA Y CBAKOOHEBHOM XUB0MY Y3pOK je nojase naacmu4yHoz omnada u
MUKponAacmuke (MUKPOB/AAKAHA) y UBOMHOj cpeduHu, wmo je nocreeduya
npumjeHe nuHeapHe ekoHomuje (npomoka mamepujana). lpenasak ca AuHeapHe
Ha UUPKYnapHy (Kpy#HY) eKOHOMUjy cmampa ce KAMEHOM meMesrbyem y
obesbjehusarby oOpxcusuje byoyhHocmu 30 NompowHry naacmuke, mekcmus u
Opyaux mamepujana. @DOKyc je Ha 3a0puasarby mamepujana y AGHUY
spujedHocmu wmo je Oyxce mozyhe u cMarerHa NPUMUCKA MUKPONAACMUKe Ha
MwueomHy cpeduHy. La 6u ce pujewuo osaj npobaem nompebHU cy Hanopu o0
uHosauyuje y 0usajHy, npowupera 002080pHOCMU rfpoussohaya, ynompebe,
peyuknaxce, 6omez ynpasmarwa ommnadom. Kako 6u ce cmaruna
MUKPOMAGCMUKa y #U80mMHoj cpeduHu, Esponcka yHuja je 2024. yceojuna HU3
mjepa u nponuca. Y yusey cnpeyasarsa U CMarberba MUKPONAAacmuKe y HUeomHoj
cpeduHu nompebHe cy ceeobyxeamHe mjepe, 00 UHOBauuje y mexHoso2uju,
dusajHy U u3padu npoussodd 00 Huxoee ynompebe. [lompebHo je
nobosswiasamu ynpassmake omnadoM, passujamu oopicuse anmepHamuse
naacmuyu u padumu HA UHOBAUUjU U Ou3ajHy npou3sodd y yusby sawmume
HUBOMHe cpeduHe U 30paesba /byou.
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Unuh I, Mpxyse H (ypedHuyu) KpyxHa ekoHomuja

9.1. YBoa

Y caBpemeHOM ApyLITBY NAacTUKa 360r cBOje pa3HOBPCHOCTU YNHU HE3aMjeH B
MaTepujan Koju ce KOPUCTU Y PasHUM CEKTOPMMA, o4, pobe LMPOKe NOTPOLLHE,
€/1eKTPOHUKE, CUHTETUYKOI TeKCTUNa, ambanake 3a XpaHy Ao rpaheBuHCcKor
maTepujana. Y 2019. roanHun nponsseneHo je oko 370 MMAMOHA TOHA NAACTUKE U
0Ko 70 MMIMOHA TOHA CUHTETMYKUX BNIaKaHa rnobanHo, og Tora oko 50 munmoHa
TOHa je nopujeknom us Espone. MNnactuka Hanpas/beHa oA GocUAHMX pecypca y
XMBOTHO] CpeAuHW ONCTaje AyXM HU3 FroAMHA U HEHOM YTULAjy Ha YKUBOTHY
cpenuHy ce noknarba cBe Beha naxma. Mpoujeryje ce aa 6—-15 MnanMoHa ToHa
NnaacTuKe, WTO NpeacTaB/ba 2—4 npoueHTa rnobasHe NponsBoaHe, CBake roanHe
yhe y npupoaHoO okpyKeke n YnHu 80 oacTto mopckor oTnaga. Mog ytuuajem
CyHYeBe CBjeT/IOCTH, BjeTpa, Tanaca M APYrMx MexaHUYKMX yTuuaja MaacTUYHU
OTMag, ce MOXKe pPasrpaguTv Ha Mane pparmeHTe y MUKPOMIACTUKY BeUUYUHE
0,001-5 munumetapa (mm) uam Yyak marbe, HaHonnactuke < 0,001 mm (Velis
2017). Heka MMKpONAacTMKa, Kao LUTO Cy MUKPOMNEpAe UAN NAACTUYHU FpaHynaTH
Yy KO3MEeTMUM, HaMjepHO ce Npou3BOAE M MOTOM HaMjepHO WAM HEeHamjepHO
ucnywTajy y oTnagHe soge. ipyre ce popmumpajy Tokom ynotpebe nponssosa, Kao
WTO je xabarbe ryma mnam ocnobaharbe MMKpOBAAKaHa TEKCTMUAA TOKOM Npakba.
MuKponaacTMka NpeKko TrpagCcKMX MOBPWMHA M WUCMYWTakbeM ca OTnagHMMm
BOJAma 3aBplaBa Yy pujekama, Mopuma, oKeaHuma. [loc/beawunx rogmHa
3abpuHyTOCT 360r 3araherba MUKPOMANACTUKOM je MOopPacna, ca UCTPAKMBAHEM
KOje npoujersyje Aa ce Hajmarbe 14 MMAMOHA TOHA MUKPONAACTUKE aKyMyAMpano
y CBjeTCKMM OoKeaHuma (Barret 2019). Npema Crtpaternju EBponcke yHuje (EY) 3a
NAacTUKy Yy  KPYKHOj eKoHomuju (2019) npoumnjerseHo ocnobaharbe
MMKPONAACTUKE Y }KUBOTHY cpeamnHy y EY je 75.000-300.000 ToHa cBaKe roanHe
(EK 2019). MukpoBnaKkHa ce Mory UcnywwTaTi v y Basayx NpuUankom Hollera num
cywerba oajeBHUx npegmeta (OECD 2020a). CMHTETUYKM TEKCTMN ce cmMaTpa
BaXHMM M3BOPOM MJIACTUYHUX MUKPOB/IAaKaHa U NpoLjerbyje ce Aa je CUHTETUYKM
TEKCTUA OAroBOpPaH 33 wucnywTtarwe wsmehy 0,2 u 0,5 muavoHa ToOHa
MUWKPOMIACTUKE Yy OKeaHe cBake rogmHe (Eunomia 2016). TekcTua 1 naacTuKka cy
ABa K/by4yHa NaHLa BpMjesHOCTM NpPou3BOAa KOju ce cmaTpajy npuopuTeTom y
AKumoHom nnaHy EY 3a KpyHy ekoHomujy (EC 2020b). Kao pesyntat Tora
EBponcka areHumja 3a 3alWITUTY KMBOTHe cpegmHe (eHrn. European Environment
Agency, EEA) nocseTuna je nocebHy nNaxKkby NAACTULM M TEKCTUAY Y KPYKHOj
eKoOHOMMjU, rpagehn 3Hartbe 6asMpaHO Ha CUCTEMMMA MAACTUKE U TEKCTUAA U
FOUXOB EKONOWKN W APpYWTBEHW YTULA] M NOTeHUWjanHe nyTeBe npema
OO PUBMJUM U KPYXKHUM cucTemmma. M3sjewTaju EEA n3 2021. rogmnHe Mnactmka
M KpY»KHa eKoOHOMMja 1 *KMBOTHa cpeanHa EBpone, 3a aKUMjy NCTAKao je orpomaH
3HA4aj NacTMKe y CBAaKOLHEBHOM }KMBOTY M OFPOMAH M3a308B NAaCTUYHOr 0TNaaa
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KOjU yna3n y KUBOTHY cpeauHy. MHOMM nnacTUYHU NPOM3BOAM, KAo LWITO je
ambanarka, KOpUCTe ce camo jeAHOM W 3aBpLUaBajy y oTnagy. HaBeaeHo ykasyje
Ha noTpeby Aa ce ca cagallker IMHeapHOr cucTtema npehe Ha KpyXKHU cucTem,
omoryhasajyhu 4y»Ky U NOHOBHY ynoTpeby M peuukanpare, YUMe ce CMmakbyje
YTULA] Ha XMBOTHY cpeaunHy. Mako je npobnem 3araherba MUKPOMNIACTUKOM
NPUBYKAO BE/INMKY MaXky, jOW YBMjEK MOCTOje Hemno3HaHuLe M HMU3 M33a30Ba.
MpoujeHa ocnobaharba M akymysaumje MUKPOMIACTUKE je W3a30BHa jep ce
MeTOoLEe Mjepetba jow yBUjeK passujajy. Y nucto spujeme dbaktopu Koju ogpehyijy
ocnobaharte MUKponaacTMke cy cnabo cxsaheHu, a AyropoyHun edekTn Ha eko-
CUCTEM W JbYA,CKO 34 paBJ/be cy jow yBujek HejacHu (Cesa 2017).

9.2. MukponnacTmka

MuKponnacTMKa HacTaje og, nnacTuke n Aa bu ce 3Hana keHa GM3nUKa M XeMujcKa
CBOjCTBa NOTPEOHO je No3HaBaTK HEKA OCHOBHA CBOjCTBA NAAacTUKe. Y XeMUjCKOM
CMUCAY, NAACTUYHE Mace Cy OpraHcKa, BEAMHOM CUHTETUYKA, MAaKPOMOJIEKYCKA
jeantserba. lpomssoama naactvke nodvyena je novyetkom 20. BMjeKa Kada je
cuHTeTMcaH npsu noammep (Chia 2022). MpegHocT nonMmepHe ambanaxke cy:
peunkampa ce, jepTUHa je, mane je Mmace, a He4OCTaLM Cy ja BPEMEHOM CTapu Nog,
yTULajemM cnosbHUx GakTopa.

dusmonoLwKa cBOjCcTBa NOIMMeEpPHEe ambanae:
— 04 aAaMTVBa MOXKE MNOTMLATU TOKCUYHOCT,
—  CyNnCTaHUe 33 MeKLLakbe ca NoJIMMEPOM He NoBE3Yjy ce XeMUjCKU, Mory
MWUIPMPATH Ha MOBPLLMHY,
— boje He cmujy cagp:kaBaTu Tewwke metane (Pb, Hg, Cd, Be, Se) nsHag,
[l03BO/bEHUX FPAHULLA U HE CMUjy MUTPUPATM U3 MOMMEPHE ambanarke u
— He CMUWjy cafprKaBaTi apoMaTCcKe aMUHe.

CyncTaHue Koje Mory MUrpupaTti us noammepHe ambanae cy:

—  oCTauM MOHOMEpa M KaTa/nsartopa,

— cTabunumsartopu,

—  CyncTaHUue 3a MeKLatbe,

— nnacTMdMKaTOpPK Koju CTBapajy Hacnare Ha NoBpwKHKM ambanaxe,
— agutveu 3a ouspwhaBatbe U

—  Tewku meTtanu uta. (Bajsi¢ 2017).

Benuka naxkka ce nocsehyje murpaumju moHomepa (CTMpeHa, BUHMA-XA0pMAa)
CYNCTaHUM 32 MeKLIakbe M aHTMOKCUAAHCa.

249



Unuh I, Mpxyse H (ypedHuyu) KpyxHa ekoHomuja

PeoyKunjom noaMmepHOr matepujana ca Makpo Ha MUKPO BENIMYMHY, HAacTany Kao
pesyntat pasanuntux ¢usmndykmux (abpasuja, eposuja, paa Tanaca), XemMUjCKUX
npoueca (poTooKcugaumja, okcugopeayKumjcku npouecu), UV  3padersa,
KOpOo3uje, W3/I0}KEHOCTU BUCOKMM TemnepaTypama, HacTaje CceKkyHAapHa
MWKPOMIACTUKA Y KMBOTHO] cpeanHun (Othman 2021).

[eTepueHTr 1 xemurKanuje Ha 6asu HaTPUjyM-XMNox0puaa ce He npenopyuyyjy 3a
nparbe 1 TpeTupare 360r KaTaMTUYKOr AjenoBarba Ha M3aBajarbe bucheHona
KOju cy NOTeHLMjasiHa OnacHoCT 3a 3apassbe (Olsson 2004).

Mnactmka je nonMmepHa ambanaxka, Koja ce npekomjepHo ynoTtpebsbaBa y
CBAKOAHEBHOM }KMBOTY Y BUAY ambanarke npeameTa onwTe ynotpebe, Ko3meTuKe
W Apyrux pasHux npeameta. Oabaumearbem oBe ambanaxke y Buay otnaga, oHa
3aBpllaBa Yy MBOTHO] OKOAMHW. Pasrpagvsu 6uononvmepw, nonyTt noau-B-
XuAapokcmbyTtupart (PHB) n nonMmanjeyHe KucenmHe (PLA), mory ce KOPUCTUTU Kao
anTepHaTUBHU U3BOPM Yr/beHWKa (Brozincevic¢ 2024).

Kaga ce 3Hajy ¢u3MuyKa CBOjCTBA MN/AaCTUKe, XeMMUjCKa CBOjCTBA M/acCTUKe
(nonnmepa) n nnactmyHe ambanaxke Koja 40Na3N Yy AOAUP Ca XPAHOM, MOry ce
NPUMUWJEHUTU U HA MUKPOMJIACTUKY.

Cn. 9.1. UnycTpaumja KpyrKere Boae y npmpoam
Fig. 9.1. lllustration of the water cycle in nature

CMHTETUYKA BNAKHA, MHAYCTPUjCKE CUPOBUHE, MPOU3BOAM 3@ JIMUHY XUTUjEHY U
HeogroBapajyhe opnaratbe o0Tnaga UMHE jegaH o4, rNaBHMX  M3BOpa
MWKPONIACTUKE Y CIAaTKOBOAHUM CUCTEMMMA.

3a ouyBarbe KMBOTHE cCpeAuHe, MOBPLUMHCKMX M noaszemHux sBoga (Cn. 9.1),
HEeOnxo4HO je NPOBOAUTM MOHUTOPUHT BoAa. Y Be3n ¢ TUM EY je goHujena nnaH
ynpas/batba Bogama 2022-2035. u okBupHe aupektuse: 2000/60/EC o
ynpas/batba Bogom 1 2006/118/EC o 3aiTMTK Noa3emHUX Boda o 3arahera u
noropliiaka CTakba, Koje cy obasesyjyhe 3a cBe unaHuue EY.
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9.2.1. NMopjena n U3BOPU MUKpONIACTUKE

l'yCcTUHa, BeAnYKMHa U 06/IMK YecTuLa MUKponaacTuke ogpehyjy Aasbyu TpaHCnopT
Kpo3 aTmochepcKe, BOAEHE W KOMHEHE eKo-cucteme, Tako dopmupajyhu
KOMMJIEKCAH U AMHAMMUYAH LMKAYC MUKPOMIACTUKE Y KUBOTHOj cpeauHu (Chen

2020).

NPUMAPHA

MUKPOMNACTUKA ’

CEKYHOAPHA

NHAYCTPUIA

e

KO3METUKA U NMPOM3BOAU
3A INYHY HErNY

CUHTETUYKM TEKCTUN

e

CAOBPATRAJ (ABPASUIA TYMA,
JTAKOBU U TIPEMA3U CA
CAOBPARAJHMX 3HAKOBA)

e

TPABEBUHCKA NHAYCTPUIA,
TPABEBUHCKU MATEPUIAN

MIACTUKA (KECE,
MAACTUYHW OTNAL)

Cn. 9.2. MukponnacTuka (Ha ocHoBy www.europarl.europa.eu/mikroplastika)
Fig. 9.2. Microplastics (on the basis www.europarl.europa.eu/microplastics)

Mopea pasnnumMTnX 061MKa MMKPONAACTMKa Ce NojaB/byje Uy pasiMuntum 6ojama
— upseHa, bujena, nnasa, 3eneHa, UpHa, /bybuyacTa, Xyta, cmeha n nposuaHa
(6e3bojHa) (Cn. 9.3) (Zhang 2018). Y 3aBWCHOCTM Of HaAuyMHA HaACTaHKa,
MWKPONAacTUKa MoKe BUTU NpumapHa nam cekyHgapHa (Cn. 9.2).
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MpumapHa MWUKPONAACTUKA je HacTana o MajiMXx YecTuua MNpousBedeHuX 3a
KomepuunjanHy ynotpeby, Kao Ha npumjep ctabunmsaTopu cjaja y KO3MeTuum,
abpasuBHe nepae, rpaHyIMpPaHN MaTepujann 3a CNopTCKe TepeHe (MUKPOBIAKHa,
KO3MeTUKa, MoAneTUNeH M noaucTupeH). EBponcka areHuuja 3a xemukanuje
(eHnrn. European Chemicals Agency, ECHA) npoujetbyje aa ce 145.000 ToHa
HamjepHO NpounsBeaeHe MMUKPOMNIacTUKe KOPUCTU cBaKe roaunHe (Cn. 9.4).

MprMapHa MUKpPONAACcTUKa ce AoAaje y NPoOU3BOAE M TaKO UCMYLUTA Y MUBOTHY
cpeamHy, Te UmHm 15-31% mmnkponiactuke y mopmma. lnaBHU N3BOPU Cy TPOLLEHE
cuHTeTUYKe oajehe (35% npuMmapHe MUKPONIACTUKE), TPOLWEHE ayTo-ryma (28%),
npov3BoOAM 3a hery avua u Tvjena (MMUKporpaHysae Koje ce ynoTtpebsbasajy 3a
nuauHr 2%) (Campanale 2022).

CeKkyHZ,apHa MUKPOMN/IACcTMKA HAcTaje pacnagarbem, O4HOCHO pasrpagtom Behunx
KOMaga nnacTMKe Kao WTo cy Kece, pnawe, pubapcke mpexe, N YmHN 69-81%
MWKPOM/IACTUKE Y MOpY.

JegHOM Kafila ce MMKPONIacTUYHE YecTuLEe UCMYCTE Y Y KUBOTHY CPeaUHY, OHe ce
pacnpLuyjy Ha pasiMymTe HauyMHe — nomohy BjeTpa, OTMLaHEeM ca NyTeBa, NyTem
OoTNaZHMX 1 NOBPLUMHCKUX BoZa. Hajsehu ano octaTtaka xabarba ryma, 03HaKa Ha
KOJ/I0BO3Y U rpajcKe NpallmHe cnupa ce ca rpagckux nospwnHa. Octaum TeKCTuaa
KpO3 Nparbe Bewa U KO3METUYKMX MPOU3BOAA 3a Hery U XUrMjeHy Aocnnjesajy y
oTnagHy Boay (Boucher 2017). YpbaHa muKponaacTMka ycsbes seher TpaHcnopTa,
xabarba ryma, Behe noTpowre NAacTUKe U CTBapakba OTNaga TPaHCMnopTyje ce
KpO3 OTMLake M KaHaAn3aumjy y MHcTanaumje 3a npeunwhasarbe oTnagHMX Boga
WU SUPEKTHO Y pujeke. CHEeXHU U leleHM NOKPUBAYM Takohe mory Aa AenoHyjy
MMKponaacTuky. CBa MMKPOMIACTMKA HA Kpajy 3aBpwM y Hacnarama uam
NoHOPUMa OKeaHa, 3eM/bULLTUMA U CegUMEHTMMA.

M3BopyM NpMMapHe MUKPOMAACTUKE:

— BehuHa nnacTMyHMX npousBofa je Hanpae/beHa 04 MWHAYCTPUjCKUX
NAACTUYHUX Nenfeta Koju cy TUMMYHO NeT MUIMMETapa Yy MPEeYHUKY.
NHUMAOEHTV TOKOM NPOU3BOAHE, TPAHCMNOPTA U PELMKNAaXKe MOry M3a3BaTK
CNlY4ajHO UCMyLWITakbe NeseTa y OTNagHy BOAY WU KUBOTHY CPeaMHY.

— Abpasuvja ryma Bo3uia TOKOM BOXhe ocsiobaha rymeHe Yectuue Koje ce
cactoje of, MjellaBuHe NPUPOLHE U CUHTETUYKE F'YMe, CTUpeH—byTaameH
Kay4yKa, Koju 06MYHO YMHM OKo 60 NocTo ryma Bosuia. OBe YecTumLe ce Mory
PaLIMPUTM Ca MyTEBA BjETPOM WM KULIOM, T€ 3aBpPLUABAjy Y 3eM/bULLTY
nopeg, nyTa y oTnaZHMM BoAama Uin AUPEKTHO Y NOBPLUMHCKMM BOSAMA.

— OsHaKe Ha nyty — 60ja, TepmonaacT, NoJiMMepHa Tpaka M enoKkcua Mory
0CN1060ANTM MUKPOMIACTUKY Kao pesynTaT aTmocdepcKux yTuuaja nam
abpasuje of cTpaHe BO3WAA.
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— [papcKa npawmnHa je reHepuYKM HasmB rybutaka MMKpPONAacTUKe Koju ce
jaB/mbajy y ypbaHum cpeamHama yoben Kopuwhera UM ofpiKaBarba
objekata M UHPpacTpyKkType, YyK/bYy4dyjyhn xabare HoHa wumnena,
BjeLUTaYKMX CNOPTCKUX TEPEHA U TpOLLerbe 3rpaja.

—  CMHTETMYKM TEeKCTUN — npatbem CUHTETUYKOr TeKcTuna ocnobahajy ce
MMKPOMIACTUYHA BNaKHA KOja Ce He 3aAprKaBajy Y MallMHama 3a nparbe
Bella M 3aBpLIaBajy y oTnagHMm Bogama. OBa BlakHa ce 06M4YHO cacToje
oA, nosvectepa, NOANETUNEHA, aKpUAa UAN eNacTUHa.

— [MomopcKM npemasu cy 3alTUTHU npemasun u 6oje. HanpaB/beHu cy oa
nosvypeTaHa, enokcuga wam BuHuna. Ocnobahajy mMukponnactuyHe
yecTuue y MOBPLUMHCKY BOAY WAWM KPO3 OTULAte TOKOM W3rpajme
Yamaua, ymwhera, nonpaskKe.

— [pounsBoam 3a NYHY Hbery, KOSMETUYKN NPOU3BOAMN CaAPKe NNACTUUHE
MUKpOMNepne Koje ce HaMjepHO A043jy, Kao LWTO Cy, Ha npumjep,
copbeHTH. HakoH ynoTpebe npousBoga 3a pubare U Cjaj
MMKPOMIACTUYHE YecTuLLe AOCMMjeBajy Y OTNaAHY BOAy.

CeKkyHAapHa MMKPOMIACTUKA HacTaje o Behnx Komaaa naactuke u GparmeHTULLEe
ce yobes PUNUKMX, XeMUjCKMX nam buonowkux npoueca, UV 3pavera, Tanaca
uTa. JeaaH of 3HayajHUX Npobaema y Besn ca MUKPOMNIACTUKOM jecTe YNHEeHULA
Aa ce He pasrpahyje nako. 3a HeKe of, OBUX YecTuLa cy noTpebHe CTOTUHE MUK
XWU/bafe roanHa Aa ce pasrpage, 36or yera ce cMaTpajy 3Ha4ajHMM 3arahuBaunma
*KnBoTHe cpeaunHe (Akdogan 2019). Y cBojoj ctyaumju Meijer (2021) npoujemnyje aa
je 80 oacto rnobanHUX emMucuja NNACTUKE Yy OKeaH Y3POKOBAHO MCMyLITateM
Buwe og 1.000 pujeka (mane pujeke Koje TEKy KpO3 rycto Haces/beHa ypbaHa
noapydja, nocebHo y Asuju, HajsaraheHuje cy NNacTUYHMUM OTNALOM).

Cn. 9.3. boja mukponnactuke (Zhang 2018)
Fig. 9.3. Mikroplastic color (Zhang 2018)
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Mpema wuctpaxkuBarwbmma YjeamrbeHnx Haumja (YH), y mopuma ce Hanasum 52
TPUNMOH YeCcTnLa MUKPOMNIacTuKe, WwTo je 500 nyTa BULLE HErO WTO MMa 3BUje3aa
y ranakcmnju. MMKpOnIacTUKY MOy NOjecTu HEKe 0, MOPCKUX }KUBOTUHA N TaKO
OHa JocnujeBa y npexpambeHn naHal, u xpaHy 3a sbyge. OHa je npoHaheHa y
XpaHu, nuhy, ykbyyyjyhu nuso, mes u sogy. Mako ce jow He 3Ha Ta4HO Kakee
noc/beguue Moxe ga Mma no 34paB/be J/byAMu, jJaCHO je Aa NAaCTUKa CagprKu
004aTKe KOju Mory 6UTHK LUTETHU 33 KMBOTUHE U Jbyae.

Y 3aBMCHOCTM 0Of, y3pOKa Aerpagauuje, Tj. pa3rpagre, passimkyje ce:

— MexXaHW4Ka gerpagaumnja, nof yTuuajemMm MexaHMYKor Hanpesama,
n3a3BaHoOr aTMochepCcKMm yTuLajemM BjeTpa, eposunje Uam Tanaca,

— ynTtpasbybuuacta (UV) gerpagaumja — nog ytmuajem cyHYeBe CBjeTN0CTU
MaKponaacTMYHM OTNag, ce pasrpahyje y marbe pparmeHTe, ctBapajyhu
CEeKYHAAPHY MUKPOMNIACTUKY AN Makby HAHOMNACTUKY,

— BuopasrpagHba Koja ce oaBKja nomohy MUKpPOOpPraHM3ama,

— TepmasHO pas/fiarakbe Koje ce o4Buja Npu BUCOKMM TemnepaTypama,

—  XMAPOJNTUYKA pasrpafHa Kao pesyTaT peakumje MUMKPOonaacT1Ke ca
BOAOM, U

— TepMOOKCMAATMBHA pa3rpagHba, Koja NpeacTas/ba CNopy OKCUMAATUBHY
pasrpagmy (Cole 2011).

XeMujcke ocobnHE MMKPONAACTUKe NOTMYY 04 ocobuHa nnacTuke. N3noxeHocT
YKMBOT CBMjeTa OBOM TNy 3arahera 40BOAM A0 CMETHNW Y Pa3Bojy, PENPOAYKLUMNjK
M NOBULIEHOM CTeneHy CMPTHOCTU. KpeTare NAacTUYHUX YeCcTULa Y KUBOTHO]
CPeANHM je CNOXKeHO M BOheHO MHOrMM GaKTopMMma, yK/bydyjyhu BjeTap, mopcke
CTpyje, T'YCTUHY YecTuua, BeAnYMHY M 0baunK. Tywha MUKponnacTMKa ce moxKe
aKyMyAnpaTu y cCeAMMEeHTMMA Ha AHY OKeaHa, WTO MOXe O0BeCcTU A0 HUXoBe
akymynaumje y naHal wucxpaHe (Boucher 2017). Kao pesyntat Tora
MMKPOMIACTUKA je rNobanHo pacnopeheHa No pujekama, BOAEHUM TUjeanMa U
OKeaHMMa, Ha obanama pujeKa U Mopa, Y KMBOTUHCKMM BpCTama. MaacTuka
noToHe 360r Tora WTo je rycTMHa noanmepa Beha og, ryctuHe Boge, anun y cayyajy
MMKPOMIACTUKE TYCTMHA Ce MOXKe NoBehaTu afcopnumjoM TELWKUX MeTana Koju
MMajy BUCOK adUHUTET Npema OpraHCKMM NOIMMEPUMA U3 OKOIMHE, HAPOYUTO Y
NAacTMUM Koja ce KOPUCTU Yy eNIeKTPOHULMN U eNeKTPUYHO] ONpemMU, BO3UIMMA,
rpahesuHapctey. OTnywTakbe MMUKPONNACTUKE je M3a30B 33 Mjeperbe U
npoujerbyje ce ga ce 40 Cafa Y CBjETCKMM OKeaHUMA HaKynmao Hajmamwe 14 ToHa
MUKponaacTuKe (Barrett 2020a, 2020b).

AHanM3a MMKPOMNIACTUKE Yy PasAnYUMTMM MeAujMMa Kao LITO Cy y3opuu BoAe,
My/ba, CEAUMEHTU, KOMMOCT, 3eM/bULLTE, Ba3ayX, KMBOTUHCKO TKMBO, 06MYHO
3axTvjeBa pasanuute meTtode u moaudukaumje ytepheHux metoga. MeToae
cenapauuje 3a MMKPONAacTUKY 06MUYHO YK/byuyjy GMATPpUpPatbe UAU NPOCUjaBatbe,
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OOK ce wnaeHTuduKaumja M KBaHTUPMKaumja Bplie Kopuwherem LWUPOKOr
CMEeKTPa XeMWUjCKMX aHaNM3a, Yy30pPKOBaHE je M33a30BHO M OCjeT/bMBOCT CTyAMja
06MYHO 3aBUCK 0pf CNOCOBHOCTM oOfBajatba M UAEHTUPUKAUMje Hajmarbux
yectnya. Moxe 6UTM TEWKO MNPeunsHo KBAaHTUOMKOBATM M MAEHTUOUKOBATH
NaacTUYHe YecTuue, UX0B TUM NOJMMEPA U NOTEHUMjaHN M3BOP, NocebHO Kaga
Ce aHaNM3Mpajy N3a30BHU MegMju KO WTOo ¢y BMoPMIMOBM, KOjU MOry M3a3BaTU
cMeTHe Yy meToan getekumje (WHO 2019).

OetasbHa ctyamja Mporpama YjeaumbeHux Hauuja 3a XKUBOTHY cpeauHy (eHra.
United Nations Environment Programme, UNEP) n3 2018. roguHe yTBpamna je aa
Ceé OKO TPM MU/IMOHA TOHA NMPUMMapPHE MUKPOMAACTUKE FogMLIHbe MUCIYCTU Ha
rnobasHOM HUBOY Y XUBOTHY CpeaunHy, nopes 53 MUAMOHA TOHA MaKponiacTuKe
YrNaBHOM M3 fIOLLET ynpaB/bakba OTNAA0M, Koju he ce BpemeHOM Aerpaampatu u
nocrtatM  NOTeHUWja/HM  M3BOPU  Herno3HaTe  KOJIMYMHE  CeKyHZapHe
MUKponactuke. [lpyru aytopm cy MManu candHe npoujeHe aa ce og 3,2 MUANOHA
TOHA NPUMapHe MMKPOMIACTUKE KOjy roaulikbe MucnywTajy AomahuHCTBa M
KOoMepLMjanHe akTMBHOCTKM, 1,5 MUIMOHa TOHA UcnycTK y okeaH (Boucher 2017).
HaBegeHo y npocjeky oaroBapa rnobanHom ocnobahawy oko 400 rpama
NpMMapHe MMKPONIACTUKE Koja Ce UCMYLUTA Y KMBOTHY CpeanHy no ocobu ceake
roguHe, WTO je ekBMBaneHTHO 80 NIACTUUYHMX Keca, 04, KOjUX NON0BMHA 3aBpLUN Y
OKeaHy.

Abpasunja ryma je A4OMUHaAHTM M3BOp ocnobahara MUKponnactuke, npaheHa
O3HaKama Ha MyTy M FPagCcKoOM MPAWKMHOM BE3aHOM 33 M3rpaheHOo OKpyKerbe.
Mpupoaa ncnywTtama NAacTuKe Bapmpa y pasindymtum permoHnma ceujeta. LWto
ce TM4ye NpUMapHe MUKPOMIACTUKE, N'YCTUHA HAaCe/bEHOCTM U NOTPOLW HA NAACTUKE
no ocobu cy rNaBHU NOKpeTayumn rybutaka MUKponaacTuke, Wro y KMHM unHmn 20%,
CjesepHoj Amepuum 16%, Asunju 6e3 KuHe 14% wn 3anagHoj Esponu 11%
OArOBOPHMX 33 BehUHY MMKponaacTMKe. 3em/be Ca HeaJeKBAaTHUM CUCTEMUMA
ynpaB/batba OTMNAZAOM, KAO LWTO Cy OTBOPEHO W HEKOHTPOJIMCAHO OAJarakbe,
NAacTM4HM OTNaA KOjUM Ce JolWe YMpaB/ba, FIAaBHW CYy W3BOP MCNyWwTama
naacTMke AUMPEKTHO Y OKeaHe UAN MHOMPEKTHO KPO3 pujeKe. Y permoHnma raje je
yano gomahumHCTaBa NPUK/bYYEHUX Ha TPETMAH OTNAAHUX BOAA HU3aK, 3HAYajHO
je ocnobaharbe MMKpPONNAcTUKe, AOK je Y PErMOHMMA raje je TpeTMaH OTnagHuX
BoZa Yewhu, Behu je yamo MuKponaacTuke 3apobsbeHe y Mysby NOC/IMje TpeTMaHa
oTnagHux soga (Boucher 2017).

Oganaratbe mysba NpeacTaB/ba BE/IMKM M3a30B 3a NOCTPojerbe 3a npedunwhasare
oTnagHux Boaa. EY ynarke Hanope y uUM/by CMarbera KOIMMMHE OPraHCcKuX
maTtepuja (Grgas 2023a). AepobHu rpaHynnpaHu mysb (eHrn. Aerobic Granular
Sludge, AGS) npeacrtae/ba obehasajyhy TexHo0OrMjy y TpeTMaHy oTnagHMx Boaa
u3 pomahuHcrasa n uHayctpuje (Fprac 2021).
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Esponcka areHuuja 3a xemuKkanuje (ECHA 2021) uspauyyHana je roauilrbe
ocnobaharwe op 176.000 ToHa HeHamjepHO doOpmMUpaHe MUKPOMIACTUKE Y
€BpOMNCKe MNOBPLIMHCKE BOAe yc/ben abpasvje M BpeMeHCKMX YyTuuaja Ha
nnacTuyHe npoussoae. TepeHn of BjeluTauyKe Tpase Cy AOMUHAHTHU U3BOP, KOju
nm3Hocu 16.000 ToHa, aanTUBM 33 KOSMETUKY, AeTepLieHTn u hybpuea ucnywrajy
Ce y }KMBOTHY CpeauHy CBaKe roavHe. [leta/bHUM Mmofennpatem Koje cy pagnam
Eunomia u ICF 2018. rogvHe npouujerbeHe cy roguiitbe eBpOorcKe emucuje
npumapHe MUKpOMAacTUKe y NOBPLUMHCKe Boae U nsHoce 72.000-280.000 ToHa.
MNako ce npoujerbyje Aa Cy CTBapHe M3BOPHE eMUCUje MUKPOMJIACTUKE MHOrO
Behe, 670.000-940.000 TOHa roauwe, He 3aBpwaBa cBa ocnoboheHa
MWKPOMJIACTUKA Y OKeaHy.

Cn. 9.4. Mukponaacmuka (wseokuye) (Www.balkangreenenergynews.com)
Fig. 9.4. Microplastics (tinsel) (www.balkangreenenergynews.com)

Benunkun 1Mo MMKPONANACcTUKe, Ha NPUMjep U3 ayTOMOBUICKMX F'yMa M NyTeBa, OCTaje
Y 3eM/bULLTY, MAKO C BPEMEHOM MOXKe A0CMjeTV Y BOAY UK Ce KaHAIM3aLUMOHUM
CUCTEMMMA MM NOCTPOjerMMA 33 NpeynwhaBakbe OTNAAHMX BOAA YXBATU Y MyJ/b,
KOju ce 3aTMM Cnasbyje, AeNOHYje NAu NpumMjersyje 3a No/boNpMBPEeAHO 3eM/bULLITE.
MowTo cy cucTemMn ynpas/bakba OTNALOM A00pO ycnocTas/beHU wWnpom Espone,
NAacTUYHM OTNaZ KOjUM ce Jiolwe ynpaB/ba HE CMatpa Ce 1aBHUM W3BOPOM
MAacTUKe y eBPONCKOM OKpYKetby. [JOTOK NAaCTMKe Y OKeaH Koju notudye u3 cmeha
y EBponu ce npoujetbyje Ha 50.000-180.000 ToHa rogmwme (Jambeck 2015).
MpoujeHa rnobanHor ncnywTarba MUKPONIACTUKE U NAACTUKE Y HKUBOTHY CPeaUHY
npwKasaH je y Tabenn 9.1.
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Tab.9.1. MpoujeHa rnobaaHOr UCNyLWTaka NAACTUKE U MUKPONAACTUKE Y XKUBOTHY
cpeanHy (npunaroheHo ca Eionet Report — ETC/CE 2022)

Table 9.1. Estimates of annual global plastic and microplastic releases into the
enviroment (Adapted from Eionet Report- ETC/CE 2022)

BpcTa naactudHor Mpoujena
V3sop ocnobaharba CynbuHa (munnoHa  MoKpuseHoCT
TOHa)
nobanHn 5
Jlowe ynpas/batbe Ha *KnBoTHY 5,3 rno6anHo
oTnagom cpeanHy
UNEP (makponnacTtuka)
2018 Npumapa Ha XnBOTHY
MMKPONIACcTUKa cpeanHy 3,0 no6anHo
Jlowe ynpassbarbe .
0TNagoMm v Ao pujeka u 10,5
pnbonoBHOM onpemom OKeaHa
Boucher (makponnactuka)
2017 MpumapHa Ha »XnBoTHY 3,2 (oncer InobanHo
1,8-5,01
MMKPOMAaCTUKa CpeanHy )
MpumapHa [o oKeaHa 1,5 (oncer
MMKPOM/IACTHKa 0,8-2,5)
Jambeck JNowe ynpassbatbe nobanto
2015 oTnaaom Ho okeaHa 4,3-12,7 (anlMopCKe
A 3emsbe)
Jlowe ynpas/bame .
“ote omazom B e 11524 Tnobanno
(makponnactmka)
Jlowe ynpas/bame 122
i oTnaaom [lo okeaHa ’
Euznoolngla (MakponnacTuka) FnoBano
MpumapHa [0 oKkeaHa 0,5-1,4
MWKPOMAAcTUKa
" JNlowe ynpas/barbe .
M
Zggir otnafom ﬂooizf:: ! 0,8-2,7 rnobanHo
(makponnactuka)

TeKcTMA je NO3HaT Kao jedaH o4 rMaBHUX M3Bopa 3araherba MUKPOMIACTUKOM.
MUKpoNnacTUKa Koja NoTude oA TeKCTUAa 06MYHO MMa 061K BlakaHa, 36or yera
Ce YecTo Ha3nea MMKpoBaakHMMa (Roos 2017). 3HavajaH yanMo MUKpPOBAaKaHa 13
TEKCTMANA je NPUPOAHOTr NopUjeKa, Kao WTO cy NamyK, ByHa, U cBMAa, na Tpeba
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npaBuTU pasanKy uamehy BjellTaykUx BAakaHa, MOMNyT BMCKO3e, anouena wu
nonvecrepa. Buckosa ce He KOpMCTM CaMo Yy MpPOM3BOAHM TeKcTuIa, Beh je
LMPOKO pPacnpocTpakeHa U NpUcyTHa y duatTeprma 3a Npom3BOAHY LiMrapeTa u
NpPou3BoAMMa 33 JINYHY XUTUjeHY. [LOCTYNHU Cy OrpaHUYeHn A0Ka3n O NMOHallakby
M cyabuHM BjellTayke Lenynose, aaum TBpAare aa je buopasrpagmsa Y MOPCKO]
BoAu cy ynutHe (Eunomia 2018).

Peunknarka Tekctuna u ynotpeba peumnmKanpaHux BaakaHa y HOBUM TEKCTUHUM
NpPoM3BOAMMA YECTO Ce MOMMHbY Kao K/bYYHM MYT 33 N06O/bLIake 04PHKUBOCTU U
KPYXKHOCTU cUHTeTMYKor TekcTuna (Gillabel 2021). Moctoju 3abpuHYTOCT OKO
ocnobahatba MMUKpOBAAKaHA W3 OAJEBHUX NpegmeTa HanpaB/beHUX O
peumKkanpaHor npegmuea. lNpamwe CMHTETUYKOr TEKCTM/IA 3HAYajHO AOMNPUHOCU
ocnobahatby MUKpPOMNACTUKe Yy OTNAAHMM BOAAMA, MOBPLIMHCKMM BOAAMA,
OKeaHuma. 3a Espony, raje je BehuHa pomahuHCTaBa NpUK/byYeHa Ha
KaHa/IM3auMoHN CUCTEM M TPeTMaH OTNagHuX Boaa, npoujemyje ce aa ce 13.000
TOHA TEKCTUNHUX MUKPOB/IaKaHa MK 25 rpama no ocobu ncnywwTa y NOBpLUMHCKE
BOAE CBaKe roguHe, WTo YMHMN 8% yKyMNHe UcnywteHe NnpMmapHe MUKPOMNAacTUKe
y Bogy (Eunomia and ICF 2018).

9.3. KoHTamMHauUja MUKPONNACTUKOM

KoHTamuHauuja MOPCKOT M CNAaTKOBOAHOT OKPYXKeHa je pe3yiTaT Kako ANPEKTHUX
eMuncKja y NoBpPLUMHCKE BOAE TaKO M TPAHCMOPTA YeCcTMLa Kpo3 BjeTap, OTULame,
oTNagHe BOAE M oAfarakbe 0Tnaga. TPeHYTHO je HejacHO Koju HUBO 3araherba
MMKPOMIACTUKOM Ce MOXKe cMmaTpaTh npuxsaT/ensum (Mpad. 9.1) — pasmatpa ce
LUMPOK pPacnoH HMBOA KoHUeHTpaumje og 7.990 ao 1.490.000 MMKpONAACTUYHUX
yecTuua no KybHom meTpy Boae. Kaga ce oBM HMUBOM MpeKopaye, MPeTnoCcTaB/ba
ce pa he ce WTETHU edeKTM NOjaBUTU Y GYHKLMjAMA M CTPYKTYPAMa EKO-CUCTEMA,
YK/bydyjyhn uM3MmjeHe HMBOA nonynauuje BpPCTa, FEHETCKOr AuBep3uTeTa MU
eBo/lyUMoHmx nyTteBa (Everaert 2020).

BoZeHM opraHusmu nojegy MUKPOMAACTUKY, LWTO je NpumMjeheHo y LMpPOKoMm
CMEKTPY, Ko4 MOpPCKe dayHe M MHOTMX APYrux BpCTa, Of, 300MNaHKTOHA A0
Knumerbaka (Henry 2019). ok je seha BjepoBaTHoha aa he nayTtajyhy nnactmky
NpOoryTaTi 300N1aHKTOHWN U pnbe, OpraHM3Mm Koju XKMUBE Y CEAUMEHTY, Kao LUTO Cy
pPaKoBU, LPBU U Aarkbe, ryTajy ceMMeHTapHy NAacTUKY. Y30pKoBakbe je NoKasano
[la BMLIE OpraH1M3ama Koju XKu1ee Ha AHY MOopa YHOCE MMKPOMNIACTMKY Koja noTuye
04, TEKCTMNA, KAao LWTO Cy BAAKHAcTU MOJIMNPOMNMAEH, BUCKO3a, Noauectep M
aKkpunHe yectuue (Wright 2013).
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BuwecTtpyke nabopatopujcke cTyauje Ccy w3BMjecTMNe Aa Kada Ccy BOAEHM
OpPraHM3MM U3/0KEHN BUCOKMM HMBOMMA MUKPOMAACTUKE, MNOCTOje 3Ha4vajHu
HeraTMBHM edeKTU Ha NOTPOLLHY XPaHe, pacT, penpoayKLuMjy U ONcTaHaK 3a YMTas
Hu3 BpcTa (Foley et al. 2018; Gerdes et al. 2018). Bjepyje ce Aa cy npeko mopcke
XpaHe /by amn U3N0KEHU MUKPOMNAACTULM, NOCeOHO KaZa ce He YKAOHU AUTeCTUBHM
TPaKT raje 3aspluasa BehnHa mukponnactuke (OECD 2020). YmHuM ce Aa cy LWKO/bKe
nocebHO CKAOHE aKymy/iauuju MUKPOMIACTUKE M Hajropa npoujeHa je Aa ce
KOH3yMauMjom nopumje garkeu oa 225 rpama nporyta 900 yectnua MMKPONAacTUKe
o4 OKOo 7 muKporpama nnactuke (Lusher et al. 2017). EBponcka areHuuja 3a
6e3bjegHocT xpaHe (eHrn. European Food Safety Authority, EFSA) (EFSA 2016)
npouujeHnna je Aa 61 Yak NoTPOLHa je4HOT Aujena garku 1 nog NpeTrnocTaBkama
Hajroper ciayyaja gonpuHuo Marbe of 0,2 0ACTO M3/IOKEHOCTU TOKCUYHUM
XeMMKanvMjama Kao wWTo cy bucheHon A, nonmxnopoBaHu 6udpeHunn (PCB) u
NOSIMLUMKANYHN  apOMaTUYHM  yr/boBodoHMUM (PAHS). MpucycTBo HaBeaeHux
TOKCUMYHUX XeMUKanuja ytepheHo je n y bawoj Jlyun, Ha noapyyjy HeKagalre
dabpuke WHuen (llic 2024). Mep- n nonndnyopakpunHe cynctaHue (PFAS)
,3arahmBaun Koju Tpajy 3ayBujeK” npeacTaB/bajy M3a30B 3a MCTParkMBaye U
Hay4YHUKe Yy uM/by Dosber pasymujeBarba M NpMMjeHa MeToda pemegujaumje u
6uopasrpaame PFAS cycnctaHum (Grgas 2023b).

9.3.1. MukponnacTtuka y Bogm 3a nuhe

Mopepn, NpucycTBa MMKPONIACTUKE Y MOPMMA, PUjeKama U jesepnma, CBe BuLle ce
ckpehe naxkka Ha NPUCYCTBO MUKPOMIACTUKe y BoaM 3a nuhe. MeTogonorujy 3a
yTBphHMBatbe NpPUCYCTBa MUKPOMNIACcTMKe y Boau 3a nuhe nposBoamn 3ajefHUYKM
UCTPaKMUBaUYKK LUeHTap (eHrn. Joint Research Centre, JRC), Koju Npy»Ka He3aBUCHO
3Hakbe M Hay4yHa casHakba 3acCHOBaHa Ha AOKa3suMa, noaprKasajyhu nonntuke EY
42 NO3MTUBHO YTMYY Ha ApywTBo. MeTtogonoruja Kojy je passmo JRC nogprkasa
OnpeKTnBy o Boau 3a nuhe y Ba*KHOM AOMeHY npahera MUKPOMIACTUKE Y BOAM
u3 cnasuHe y EY. [la 61 Tnjeno npaBuMnHO GyHKLMOHMCANo, noTpebHo je aa ce
AHEBHO yHece OKO jegaH M no autap Boge. Kako je onwrenpuxsaheHo aa
MMKPOMIACTUKA MOXKe BUTU NPUCYTHA Y BoaM 3a nuhe, ocTaje HEM3BjECHO KaKBU
CYy HEeHW YyTUUAjM Ha 34paB/be JbyAW, BEAUKUM aujenom 36or nower
pasymujeBarba HMXOBOF NPUCYCTBA M AUCTPUOYUMje. Y TaKBUM C/y4ajeBMMa
€BPOMNCKO 3aKOHOA,ABCTBO BOAM 3anuce M Npy*Ka Ham NpaBHe anaTte 3a yBohere
npahera HoBux 3arahyjyhux matepuja. [la 61 ce aeduHucana meroaonoruja,
Hay4YHuuM 13 JRC ca Ha ocHoBy 6a3e Hay4yHMX Ca3Hakba O MPUPOAHN, SUCTPUBYLINjU
M KOJIMYMHAMaA MUKPOMNAACTMKe, WTO je 06jaB/beHO y M3BjewTajy ,,AHANUTUYKE
MeToAe 33 Mjeperbe MUKpONnIacTUKe y Boau 3a nuhe”. Mokasano ce aa cy HMBOU
MUWKpOMAacTuKe y Boam 3a nuhe reHepasHO HUXKM Of, HEKOJIMKO AeceTMHa vYecTumLa
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no AUTpKW, a HOBWje CTyanje cnposBefeHe y EBponu nokasyjy HUXKe nan suwie
HuBoe (0-0,6 yectmua no antpy). Npaherwe MuKponaacTuke y Boam 3a nuhe je
K/bYYaH KOpPaK y 3alITUTK 34paB/ba /bYAUN U }KUBOTHE CpeaUHe.

Mjeperse MMKpOMNNACTUKE NpeacTaB/ba BEMKU M33A30B, jep Ce Y BE/IMKOj Mjepu
Pa3/INKyjy NO BEAUYUHK, 0BNKY, CacTaBy U XEMWUjCKOM UAEHTUTETY, LITO OTEXKaBa
Hamnope Aa ce NpeLmsHo NpounjeHn uxoso npucyctso (Mpad. 9.2).

Hajuewhn nonumepun y Boam 3a nuhe cy nonnetuneH-tepedtanaT, noamecrep
Koju Huje MET n noamvnponuaeH. 3a ysnmarse y30paka NoTpebHo je Hajmarbe
1.000 nuTapa 3a KBaHTUPMKALMjy MMKPOMJACTMKE. Y30puUM Cce CKynsbajy
Kopuwherem GpuaTepa PasIMUUTUX MUKPOHCKKX BevumHa (og 100 pum 20 ) ga
61 ce NpUKynuae YBpcTe maTepuje y Asuje BennuuHe (JRC 2024).

Bpoj npoHaheHUX MUKPONIACTUYHMX YECTULLA Y TUTPU Y30pPKa

100, 150
il
12, 10

g 0.7,09

q 0.0009, 0.001
: 1.2

0.0001

E E

0.9, 100

12

11, 160, 180

Pawered by Bing

Mpad. 9.1. UamjepeHa muKponnactMka y EBponu u wnpe (npunarohero ca JRC 2024)
Graph 9.1. Microplastic measured in Europe and beyond (Adapted from JRC 2024)

Y30pum ce aHannsnpajy jegHom oz aAsuje moryhe metoge: 6uno nHopaupseHom
nAn PamaHCcKoOmM MUKpocKonujom. Oe TexHuke omoryhaBajy naeHTudukaumjy
TMMa NONMMeEpa, HEeroBe BEINYUHE M Aa /N je YyecTMua uan BnakHo. Cee oBe
nHbopmaumje mory y byayhHocTn 6UTK peneBaHTHe 3a pasymujeBarbe Npupoae
W Halle M3N0XKeHOoCTM MuKponaactuum (JRC 2024).

EBponcka kKomucuja nokpehe pa3sBoj 3aKOHOAABCTBA NOTPEBHOr Aa ce yxBaTH y
KowTal, ca NOTeHLMjaAHOM MPUjETHOM MWKPONAACTUKE NO 34paB/be Jbyau U
MBOTHY cpeguHy. Mehy uHUUMjaTMBama je n npepaga [AunpekTMBe o BoAM 3a
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nuhe. MnaBHM 3aKoH EY o Boau 3a nuhe NoKpuBa U NPUCTYN U KBAa/JIUTET BOAE
HaMujereHe 3a JbyACKYy ynoTpeby 360r 3aTnTe 34paB/ba Jbyam.

Mpema npepaheHoj Aupektnen o Bogn 3a nuhe, Komucuja je osnawheHa aa
YyCrNoCcTaBM METOAO0/IOTUjy 3a Mjepere MMUKponsacTuke y Boau 3a nwuhe.
MeTopaonoruja Kojy je passuo JRC yrpaheHa je y enerapHy oanyky Komucuje u
yceojeHa 11. maprta 2024. roguHe. Komucmja je ycnocrtaBuna npBy AUCTY 3a
npaherbe Koja ce 6aBM CyncTaHLama U jeantberbMMa Koju cy 3abpareHn y Boau
3a JbyACKy ynotpeby. /incta 3a npahere yKasyje Ha OpujeHTaLMOHY BpUjeaHOCT
CBaKe CyncTaHLe U jeanmretba, a raje je notpebHo, Hasogu ce n moryha metoga
aHanuse. Pesyntatm  aHanmse  PamaHoBOr  crnekTpa  MHAMBUAYANHUX
MMKPOMIACTUYHMX YeCcTULLa NPUKa3aHu cy Y rpaduKkoHy 9.2.
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lpagh. 9.2. PamaHoe criekmap UHOUBUOYAAHUX MUKPOMAACMUYHUX Yecmuya
CHUMsbeHuUx y 8oou (Kniggendorf et al 2019)

Graph 9.2. Raman spectra of individual microplastic particles recorded in tap
water streaming (Kniggendorf et al 2019)

9.3.2. MuUKpoNaacTUKa Yy }KUBOTHOj CpeanUHMU
9.3.2.1. MuKponaacTUKa y pyujekama
Y30pKOoBarbe MUKPOMIACTUKE Y PUjEHHOM CUCTEMY PasfiMKyje ce Of, Y30PKOoBakba

Yy MOpcKom. HekonmKo dakTopa, YK/bydyjyhn xuaponoluKe ycaose BogHor Tujena
(Hnp. ryctnHa BoAe, CTpyje, BjeTap, Tanacu), BpemMeHCKM 1 reorpadckn daktopu
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oapeheHn obankom pujeke, MopdosIOrMjoM U METEOPOIOWKOM CUTYaLUjoMm,
yTuuahe Ha nyT muKpooTtnaaa y camsy. OBe npupoaHe enemeHTte Tpeba ysetun y
063u1p NPUANKOM U3paje CTpaTernje y3opKkoBara 1 npahera MMKponaacTuKe.

Ha auctpmbyumjy, 6pojHOCT, TUMN MUKPONAACTUKE Yy BOAEHOM CUCTEMY YTUYY
UxoBa ¢GM3MUKO-XemMUjCcKa cBojcTBa (06MK, BeAnUYMHa, TYyCTUHA), pasanyure
BapMjabUIHOCTN pUjeKe, Kao LWITO CYy AYKUHA pPUjeKe, BEJIMYMHA C/IMBA, TYCTUHA
HacesbeHocTn (Campanale 2022). Ycben MWHUMaNHE BeNUUYUHE, TEXKUHE U
penaTuBHe rycTuHe mmnkponaactuke (obuuHo ce kpehe 0,9-1,5 g/cm?), oHa nayTa
Nno NOBPLUMHU. Y30PKOBaHE je MNOXKE/bHO BPLUUTM NO NOBPLUMHU U F4je je moryhe
y BOgEeHOM CTyby.

Mpouecn Kao WTO Cy BjeTPOBU, XMAPOAMHAMMUUKE NpPOMjeHe, Aerpajaumja,
cegMMmeHTaumMja, ancopnuuja, pecycneHsuja, TryTakbe U U31y4YuBarbe
MMKPOMIACTUKE 04, CTpaHe B1oTe, Urpajy K/by4uHy YAOry Y HbMXOBOM TPAHCMOPTY U
aKyMynaumju, WTO pe3ynTrmpa KOMMIEKCHOM U AMHAMWUYKOM PaBHOTEXKOM KoOja
OOHOCU XOPWU3OHTA/IHO M BEPTUKAZIHO KpeTarbe YecTula, Kao U TasioKere Y
nogpydyjuma Tanoxera. Y3opkoBarbe Tpeba cnpoBOAMTM MapanenHo ca
caKyn/barbem BogeHe dase (NoBpLIMHCKe BoAe, BoaeHW cTyb), ceaumeHaTta U
610Ta, WTO je 3HaYajHO 3a NOCTM3akbe NOTNYHE C/IMKE NPUCYCTBA U AUCTPUbYUnje
MWKPOM/ACTUKE Yy LNjeloM BOAEHOM CUCTEMY M YTULQAj HA KMUBOTHY CpeauHy
(Campanale 2022).

9.3.2.2. MuKponaacTuKa y jesepuma

Y jesepuma cy NpuUcyTHe Be/IMKE KOJNIMYMHE OPraHCKMX maTepuja W jesepa cy
noanoxHa eytpodukaumju, yc/ben, yera A0Masn [0 HaKyM/bakba OPraHCKMX
maTepuja, Tj. bopmupara bUodMaMa Ha YecTMLuama MMKponaacTuke. NMpuankom
yTBphMBatba MMKpPONIAcTMKe Ha Mpexe he ce XBaTaTU Be/MKA KONMYMHA
OpraHcKMx matepwmja (anrm u ca.). a 6u ce gowno Ao mjepogaBHUX NoaaTaka,
noTpebHO je enMMMHMUCATM OpraHcKe maTtepuje U3 y3opka (Masura 2015).
MeTogonornja 3a aHanM3y NPUCYCTBA MMUKPOMAACTUKE Y MOPUMA MOXKe ce
NPUMMUjEHUTU M Ha je3epa.

9.3.2.3. MuKpoBnakHa (MMKpoONnacTuka) y Basayxy

3arahere Basgyxa MUKPOMNACTMKOM jaB/ba Ce Kao MNoc/beauua LUMPOKe
pacnpocTparbeHOCTM U3BOpa. M3BOpPM NpUMapHE MMUKPOMNAACTUKE YK/bydyjy
aeposarahere rpaAckoM npawnHOM, xabarbe CUHTETMYKMX [yma, Anolle
ynpas/batbe AenoHKjaMa, MHAYCTPUjCKe eMUCHje, NPOLLEC PeLMKAANKe NAACTUKE 1
MHCcMHepauuja otnaga (Manyaneza 2022).
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[loKas3aHo je Aa je MMKponaacTMKa NpUcyTHa Y aMbujeHTaIHOM M YHYTpaLlHbem
Ba3ayxy. Behu HMBOM cy y 3aTBOpeHOM MPOCTOPY U HEKe CTyauje noKasyjy aa je
KO/IMYMHA MWKPOBAAKaHa, Ha NpPMMjep, Koja ce mM3aBaja NPUAMKOM HOLEHA U
cywema ogjehe, Kao 1 Kopuwhera TekcTUAa 33 AoMahMHCTBA, AENOHOBAHMX Ha
nospwunHama gomahumHctea, buna nctor pesa Be/IMYMHE Kao OHa Koja ce emuTyje
Kaga ce Tekctun nepe (Henry et al 2019). Kaga ce yaaxHe MUKponaacTUKa M3
Ba3/ZyXa Koja HOCU KOJIOHWje MUKpPoba, NoCcToju pu3mMK aa ce he oBM NaToreHu m
MUKPOBU MHPUMUMpaTH nayhHO Kpuno.

9.3.2.4. MuKpoBAnaKHa y 3eM/b1LUTY

MNopen BoAEHOr W Ba34yLIHOI OKPY)KeHa, MUKPOMIACTMKA je OTKpPMBEHa Y
KOMHEHMM eKo-cucTemmma. MHoru nyTeBu Boge A0 Tora Aa MMUKPOMJIACTMKA
3aBpwK y 3emsbULLTY. MUKpONAacTMKa Koja HacTaje xabarbem ryma, npeHocu ce
Ba34yXOM, AeNOHYyje Ha NyTeBMMA M TPOTOAPUMa, a 3aTUM OTULLAHEM NPEHOCH Y
KaHanusaumjy, U fa/be A0 NocTpojera 3a npeunwhaBakbe OTNagHMX BOAA.
OTnagHn mMy/b KOpUCTU ce Kao hybpmneo Ha nosbMma. TeKCTUAHWU OTNag Koju je
3aTpnaH, Kao LWTO Cy Macke 3a AuLe 3a jeaHOKpaATHY ynotpeby, yKag, uepase,
opjeha, MoxKe ce ferpaampaTti U 0BECTM 0 LypeHa MUKPOB/IaKaHa y 3em/buLuTe
(Henry 2019). MNpeTnocTas/ba ce A3 OPraHM3MM KO LUTO CY KULIHE TNCTe UMajy
CNocOBHOCT Aa TPAHCNOPTYjy 3HAYAjHE KOMYMHE MMKPOMAACTUKE Ca NOBPLUIMHE
Tnay aybsoe cnojese.

MMKpOﬂﬂaCTMKa MOXe YTUUaTU Ha K/by4yHE nNapameTpe 3eM/bUllTa, WTO
pe3yntnpa  CmMmakbeHOM MVIKpO6HOM aKTMBHOLLIhy 3eMm/bnuiTa, CHUXKEHOM
3anpeMmunHoOmMm n nosehaHum KanaunTeTom 3agp*aBakba BOAE. OBO nocebHO Baxu
3a NO/IMeCTapCKa U NO/IMAKPU/IHA BJIAKHA TEKCTUA.

MUKpONANacTUKa y No/bonpuMBPeaHNM 3eM/bULLTMMA NOTUYE 04, HaBOAHaBaHa
oTnagHMm Bogama, ynotpebe KOMMocTa, My/ba 3a0CTajor MOCAMje TPeTMaHa
oTnagHuWXx Boga W ynotpebe NNACTUYHMX NPOM3BOAA 33 MO/LONPUBPEAHY
Npou13BOAHY — CUCTEMM 33 HABOAHABaHe, KyTuje, doaunje, ambanarka, N1acTMuyHu
pesepBoapu, ponnje 3a nnacreHmke u ca. (Galafassi 2019).

9.3.3. YKnawarwe MUKponaacTtuke

MocTpojerba 3a npeuynwhasakbe OTNAAHMX BOAA Ce 0OMUYHO cacToje o4 NpeTXxoaHor
TpeTMaHa MPMMapPHOr, CeKYHAAPHOTr M eBeHTyas/IHO TepumjapHor TpeTMaHa.
YobuuajeH npeaTpeTMaH M NPUMapHU TpeTMaH YKnawbajy Behe nnactuyHe
yecTuue KombuHaumjom npoueca NpocujaBaba, yKNakarba MacHoha v nujecka,
obpahuBarba U Tanoxerba. Onepauuje CeKyHAAPHOr TpPeTMaHa Cy TUMNMYHO
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NpoLLecn aKTUBHOI MyJsba, KOjU nNoApasymujeBajy aepauujy wm ajenosate
MUKpoopraHmMsama. CeKyHZapHM TpeTMaH [A04aTHO CMakbyje cycrneHpoBaHe
pacTBOpeHe YBpPCTE MaTepuje, a MMUKPOMAACTUKA CE MOXE YKNOHUTU
3apob/baBarbeM, CEAMMEHTALMjOM MAM  MUKPOOPraHM3Muma. TepumjapHu
TPETMaHW MOry Ce CacTojaTh Of Pas3/INYUTUX cucTema dunTpaumje, yrbydyjyhu
61oNoLWKe, rPaBUTaLMOHE, YATPAPUNTPALMOHE U TEXHO/IOTUje peBEP3HE OCMO3E.
Kopucre ce n HanpeaHe meToae, YK/bydyjyhu membpaHcKke bruopeaktope (Lares et
al. 2018; Mintenig et al. 2017; Talvitie et al. 2017).

AGS npeactaB/ba obehaajyhy TexHosorvjy y ob6pagu oThagHuMX Boga W3
aomahuHctaBa n mHayctpuje. AGS TexHosorMja Mma noTeHuMmjan Aa CMakeu
MHOPACTPYKTYpy M onepaTMBHE TPOLUKOBE TpeTMaHa oTnagHux Boga (Grgas
2021a, 2021b). EdwukacHoCT 3agp)kaBatba MUKpPOB/AAKaHa Yy npouecy
npeymMwhaBarba OTNAZHUX BOAA Y NPOCjeKy je 72 npoueHTa 33 MpMMapHM
TpeTmaH, 88 npoueHaTa 32 CeKyHAapHM TpeTMaH 1 94 npoueHTa 3a TepuunjapHu
TpeTmaH (lyare et al. 2020). ®duntpaumja ce Nnokasana Kao epuKkacHa meToaa 3a
yKMatbakbe CBUX MOTEHUMja/JIHMX ONacHOCTM U3 BOAe, O, MMKpodecTuua Ao
WTETHUX  MWKPOOPraHusama, y3  MNpuUMjeHy  MeMOpaHCKMX  npoueca
(ynTpaduntpauuje n peepsHe ocMmose).

9.3.4. TpeTmaH oTnagHuX Boga

YrnasHom 80 oAcTO OTMagHMX Boga Ha rnobanHom HuBoy Bpaha ce y wupy
OKOJIMHY 6e3 afeKBaTHOr TPeTMaHa, LWTO AOMPUHOCU CUTyauuju Yy Kojoj 2,2
MUAMjapae JbyAW Hema CcurypaH npucTyn Bogu 3a nuhe M afeKBaTHUM
caHuTapHum ycayrama (UN-Water 2017). Y npoTteKkne Tpu aeueHnje kopuwheHo
je HEKONIMKO PUNYKMX, XEMUJCKUX 1 BUONOLLKUX TEXHONOMMja, KaKO NojeANHAYHO,
TAaKo U y KOMBUHauMju. CBakM TpeTMaH MMa CBOje NMPeaHOCTU U HedocTaTKe Y
nornefy HMBOA ynarakba M TPOLWKOBA paga, eduMKacHOCTWU, M3BOA/bMBOCTU U
yTMUaja Ha XMBOTHY CpeAuHy. TpeHyTHO He MOCTOjU jeAMHCTBEHA MeToAa
cnocobHa 3a apeKkBaTaH TpPeTMaH YriaBHOM 3060r CnoXKeHe npupoae
MHAYCTPUjcKnx oTnagHux Boga (Crini and Lichtfouse 2018).

HoBsuja casHara 0 BaKTepWjcKoj pasrpagrby M pasrpagtbv NPUMjEHOM PasHUX
r/bMBa, Ka0 U eH3MMa YK/bydeHUX y npouece TpaHchopmaumje (pasrpagrbe) y
TpeTmaHy oTnagHux Boga (lprac 2021), npeacras/bajy 3HayajaH AonNpuUHOC Yy
TpeTmaHy oTnagHmx Boga. MMKpoopraHnMamm cy MAEHTUHUKOBAHU Y PA3NNUUTUM
CTAaHMWTMMA Kao WwTo cy bu/bKe, 3em/bUITE M APBO, Ha npumjep Bacilus,
Rhodococcus, Streptomyces 1 Psedomonas).
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EbMKacHOCT yKnarbarba 3aBUCKU Of TEXHOJIOTMje Koja Cce KOpPUCTU M OCOBMHa
MMKPOMIACTUKE, YK/bYUYjyhU bUX0B 001K (BIaKHa, rpaHyne, dparmeHTr, Guam,
njeHa), BeANYMHY YecTuua, macy, XeMWjcKM cactaB (Hajuewhwu nonvmepwu cy:
nonnetunen (PE), moaunponunexd (PP) u noauctupeH (PS) nopujeknom ogp,
nnacTMYHMX npoussoda U HajioH (PA), nonnetunen (PET) u nonnetepcyndoH
(PES) oa TekcTMna M cuHTeTMUYKe oajehe M KoHUeHTpauuje). Hose meTtoae
YK/akbatba YK/byUYjy HanpeaHy oKcuaaunjy, agcopnumjy Ha HEKOHBEHLMOHAHE
yBpcTe MaTepuje, buocopnumjy n 6uomacy v HaHoodunTpaumjy (Crini and
Lichtfouse 2018).

Mako KoOHBeHUMOHasHA MOCTpojera 3a npevnwhaBakbe OTMAAHUX BOAA HUCY
npunpem/beHa g4ay NoTnyHOCTM YKAoHe MUKponaacTuky (Salvador Cesa et al. 2017),
[OCTYMHe cy TexHoorumje 3a nobosbluarbe NepdopMaHcK TpeTMaHa OTnagHuMX BoAa.
YK/byunBarbeM NPUMAPHUX, CEKYHAAPHUX U TEpUMjapHUX KopaKa npevnwhasatba
(MembpaHCKMM npoLecMma) y TpeTMaH 0TnagHuX Bo4a, NpoLjersyje ce Aa ce 4o 98
npoueHaTa MUKPOMNIAaCTMKE MOXeE YKJAOHUTU U3 OTNagHUX BOAA, NAKO je CTBapHa
eduKacHoct y EBponu Bapupa 72—98 npougeHaTa.

9.4. Kpy)XHa eKOHOMMja

YnpKoc 6pojHUM MHULMjaTMBaMa HAacTaIMM TOKOM NOC/beAHbUX FOAMHA Y MOTPasu
3a pjelwerem 0BOr rnob6anHor npobaema, KOAMUYMHA NAACTUKE KOja He3bPUHYTA
3aBPLUM Y }KMBOTHOj CPeANHU Y KOHCTAHTHOM je nopacty (Symberg 2022).

MNpenasak ca mogena nMHeapHe ekoHomuje (Cn. 9.5), 6asnpaHe Ha jeAHOKPATHO]
ynoTpebu npoussoaa, U peamsajHuparbe cuctema Koju he ¢yHKUMOHMCATU Ha
NPUHUMNMMA KpyKHe eKkoHomuje (Cn. 9.6), npeacTaB/ba NpUCTYn Koju 6u
omMmoryhno nposioHrMpare KMBOTHOF BMjeKa Mpou3Boda W pecypca, nosehao
CTENeH peunKnarke n ymamera 3araheHa mukponnactukom (Filho et al. 2019).

EBponcka Komucuja je y aeuembpy 2015. rogmHe ycBojuna OOKYMEHT Moj
Ha3MBOM ,3aTBapatrbe Kpyra — akLUMOHK NaaH EY 33 KpyKHYy eKoHoMUjy“, a y majy
2018. rogMHe NakeT ANPEKTUBA 3a KPYKHY EKOHOMMU]jY KOjuma cy peaedpuHUcaHn
LUM/bEBM HOBE CTpaTernje 3a CKynsbakbe U PeLmKNarKy KOMYHaAHOr oTnaja,
nocebHM TOKOBM OTMNaLa, Kao U HajHUKM A,03BO/bEHM NPOLLEHAT OA/1arakba 0TNaaa
Ha genoHnju. OBO ce OAHOCKU U HA NAACTUKY, ca ummbem ga ce ao 2030. roanHe
peumMkaMpa cBa naacTMyHa ambanaxa, Te 3HATHO CMakbM MJacTUKa 33
jeAHOKpaTHy ynoTpeby 1 orpaHuym mukponnactuka (EBponcka komucunja 2018).

Kako 61 noactakna npenasak eBpONCKe eKOHOMMje Ca SIMHEAPHE HAa KPYXKHY,
EBponcka komucuja je 2014. rognHe goHMjena 4OKYMEHT noA Ha3msom ,lpema
KPYXHO] €KOHOMMWjU, MNpOrpam Hy/ATe cTone oTnaga 3a Espony”. Y oBom
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OOKYMEHTY 0TMag, ce TPeTnpa Kao pecypc, WTO AOMNPUHOCKU KOHLLENTY ,,3aTBapatba
Kpyra“ Koju je cylTUHa KpyXKHe eKoHoMMUje.

MOTPOLLUHA

Cn. 9.5. lInHeapHa ekoHomuja (npunaroheHo ca www.supplychainmovement.com)
Fig. 9.5. Linear Economics (Adapted from www.supplychainmovement.com)

PELIMKAAKA

AOHOBHA
YNOTPEBA

Y

Cn. 9.6. KpykHa ekoHomuja (npunaroheHo ca www.supplychainmovement.com)
Fig. 9.6. Circular economy (Adapted from www.supplychainmovement.com)
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BaxaH MHMuMjaTOp NpOMjeHa y An3ajHY NPOM3BOAA j€ perynatmea Koja uma 3a
UM/b CMakbehe YTULaja NaacTUKe Ha KUBOTHY CPeAMHY KpO3 HU3 3axTjeBa Koje
npou3BoA4 MOpa MCNYHWUTWU Mpuje gocnujeBarba Ha TpxKuwTe — ES JupekTtusa
2019/904 u3 jyHa 2019, Koja MMNIEMEHTMPA W NPOAYXEHY OAroBOPHOCT
npoussohaya uAu T3B. AyXKy naxmwy (,Due Diligence”) wunmM npowwnpeHy
OATOBOPHOCT, OAHOCHO OAFOBOPHOCT CBW Y4YECHMKa Yy faHLy CHabawjeBarba
oapeheHor npousBoga. lpolwmpeHa oAroBOpPHOCT npomsBohadya moxe butu
Ba)KHA 3a O4PKMBY NPOM3BOAHY NAacTUKe. TO je LeHTpanHa mjepa 3a eBporcKe
3aKoHOZaBLLe ¥ Norneay CMakberba NAacTMKe 3a jeAHOKpaTHY ynoTpeby (EBponcku
casjer 2019) M cmaTpa ce K/byyHOM 3a OCUTyparbe Ja nocebHo jedpTuHa U
HeKBaAUTETHA NJIACTUKA, Kao WTo je ambanaxka, byae 3aaprkaHa yHyTap aaHua
BpujegHocT (Elen MacArthur Foundation 2021).

MpowwupeHa oOAroBopHOCT npoussohaya UMHM npousBohaye ambanaxke
OArOBOPHMM 3a Ccya6WHY CBOjUX NPOM3BOAA [0 Kpaja KMUBOTHOT BUjeKa,
€BeHTYya/IHO OJaKllaBa WHOBaUMje NpPou3BOAa, KOjU HUCY HaMUjerbeHW 3a
jeAHOKpaTHyY ynoTpeby, unm ynotpeby naacTuke ca MakbUM YTULLAjEM Ha SKUBOTHY
CpeanHy, y cnydajy Aa ce M3rybu y XuBoTHOj cpegmHu. MIcKycTBa ca NpoLnpeHom
oarosopHowhy npoussohaya AoKasana cy Aa TO MoXe B6MTU BakHa mjepa 3a
npenasak Ha KpyXHy ekoHomujy, 6yayhu ga npoussohaumma npyska CHakHe
noAacTuUaje Aa CMakbe yTULaj CBOjUX NPOU3BOAA Ha MBOTHY cpeauHy, 06UYHO
nobosbliaHUM CUCTEMOM MNoBpaTa, Nobo/bllaHOM MOHOBHOM ynoTpebom u
60/b0M peupknarkom (Filho 2019). MuH 1 capagHuum (Min 2020) npouujeHunn cy
€KO/IOWKY Aerpagaumjy naacTmke Ha ocHoBy $U3MYKMX CBOjCTaBa M cacTaBa W
6UAN y cTarby Aa KaTeropuily pasnuyuTte NAacTUKe Koje Mory [ia ce pasrpage.
Buopasrpagmea nnactMka 61 morna ga 6yae Ano pjellerba, ann je BaXXHoO Aa ce
penpoAayKyjy rpeLlKke okcnaopasrpagmsee nNnacTuke, raje ce nokasasno Aa Hanop Aa
ce NNacTMKa yYMHW Nako pasrpagmMBom M3asmsa Behy 3aBpUHYTOCT 33 XKUBOTHY
cpegmHy (Schiavo 2020).

9.4.1. Cmaremre 1 cnpevyasabe KOHTAMUHALMje MUKPONIaCTUKOM
NPUMjEHOM KpPYXXHe eKOHoMHUje

MpenasaK Ha Kpy*KHY EKOHOMMWjy cMaTpa ce TeMesbeM y 06e3bjehnsarby oaprkmBe
6yayhHoctn (EBponcka Komucuja 2018). doKyc je Ha 3aaprkaBakby MOTPOLLUHE
pecypca. OBaj ¢poKyc he y BEIMKOj Mjepn CMabUTU NPUTUCAK MUKPOMAACTMKE Ha
KUBOTHY CpeauHy, ann NocToje HeKa pa3maTpakba Koja cy BakHa. Mpeo, byayhe
WMHOBaUMje y pasBojy 1 An3ajHY NPoM3BOAa U ynoTpebun HoBMX NoMMmepa Tpebano
61 aga ce ¢doKycupajy Ha To Aa byay TpajHuju y nopehewy ca nocrojehum
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npoM3BoAMMA 33 jeAHOKpaATHy ynoTpeby u Aa cy AusajHuMpaHM nmajyhmn Ha ymy
NOHOBHY YyNOTPebyY W NOTEHUMjaHY PeLMKAANKY.

Lpyro, ocurypaHo je ga Hanopu Aa ce peunKkanpajy nponssoamn Koju ce cactoje oj,
MaKpomnacTuke He pesyatupajy noseharbem ocsobaharba MUKponaacTuke y
KMBOTHY cpeauHy. TaKBe aKTMBHOCTU peuukaaxe Tpeba pa 6yay npeamer
npoLmnpeHe 04r0BOPHOCTM NpounsBohaya.

Tpehe M KOHayHO, cyabMHa M MOHalWake PasNMYUTE NNACTUKE Y KUBOTHO]
cpenmHmn Mopajy ce y3etn y 063mp y gM3ajHy HOBUX MaTepujana M Npom3BoLa KaKo
61 ce ocurypano aa cy oHw, € jeaHe CTpaHe U3APK/bUBMK U Aa UMajy BpuUjeaHOCT
TOKOM LIMjenor }KMBOTHOT UMK/YCa, Te CY HanpaB/beHM 3a NOHOBHY ynoTpeby u
HaKHaZHY peLMKNaxky, a ca gpyre cTpaHe fAa He NpeACTaB/bajy AyroTpajHo
3araheme aKko ce u3srybe y ) MBOTHOj cpeanHu (Syberg 2022).

9.5. 3akmyuak

3araherbe MMKpPONAACTUKOM nNpeactaB/ba 036WbaH W CNOXeH npobaem.
3ajegHUYKMM  AjenoBatbeM BNafa, HALNEKHUX MHCTUTYUMjA, MHCTUTYUM)A
EBponcke yHUWje, Hay4yHMKa, npon3ssohaya 1 noTpoLava cmarbuao 6u ce 3araherbe
MMKpONAAcTUKOM. [penackomM ca J/MHeapHe Ha UMPKYNAUMOHY (KPYXKHY)
eKoHoMMKjy obe3bujeanno 6u ce pjenoBarbe y cBMUM dasama, NOYEBWU Of
npoussoare A0 36purbaBarba MCKopUWheHWX NPou3Boga O MNACTUKE WM
TEKCTUAA, ¥ Hajbosbem CayYajy HUXOBOT PELMKAMPAtba U NOHOBHE ynoTpebe. OBo
61 ce morno noctuhu yHanpeherem noctojehunx 1 passojem HOBUX ePUKACHUX U
€KOHOMMUYHMX Mpoueca W TexHosorvja, Te pa3BOojeM HOBUX WHOBATUBHMUX
Nnpou3BoAa 04, NNACTUKE U TEKCTUAA KOjU BM MManu Ay»Ku BUjeK Tpajarba, Koju 61
Ce MOIIM PEeLMKANPATM U aKo [OCMUjY Y KUBOTHY cpeguHy He 6u M3asmsanu
AyroTpajHo 3arahere MUKpoNaacTMKom. PeumKknarka Tpeba ga byae npoayxeHa
O0AroBOPHOCT npounssohaya. Noseharbem CBMjeCTU O 3HAYAjy NPUMjEHE KpyrKHe
€KOHOMMje He CaMo Kaja je y nNuTarby NAAcTUKA (MUKPOMAACTUKA) UAK TEKCTUA
(mmMkpoBnakHa), Beh W ocTane npousBOAHE [AjeNnaTHOCTM, 3HadyajHoO bu ce
AONPUHMjeNo CMarery 3araherba XUBOTHE cpeamHe MUKponaacTukom. EY je
YCBOjMNA HU3 Mjepa M Nponunca Kako 61 ce cmarbMo 3arahere MUKPONIACTUKOM,
a CMpoBOJE Ce UCTparkMBakba M UCMUTUBAHA KOja MeToaa 6u buna edukacHa 3a
yKNatbakbe MUKPOMAACTUKE U3 XKUBOTHE CpeauHe.
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Microplastics in the Environment and the Circular Economy

NataSa Mari¢, Dijana Grgas
Summary

The use of plastic items and synthetic textile fibers in everyday life is the cause of
plastic waste and microplastics (microfibers) in the environment, which is a
consequence of the application of a linear economy (material flow). The transition
from a linear to a circular economy is considered a cornerstone in ensuring a more
sustainable future for the consumption of plastics and textiles, with a focus on
keeping materials in the value chain for as long as possible and reducing the
pressure of microplastics on the environment. To address this problem, efforts are
needed in innovation in design, extended producer responsibility, usage, recycling,
and better waste management. In 2024, the EU adopted a series of measures and
regulations to reduce microplastics in the environment. Comprehensive measures
are needed to prevent and reduce microplastics in the environment, from
innovation in technology, design, and production of products to their use. It is
necessary to improve waste management, develop sustainable alternatives to
plastic, and work on innovation and product design to protect the environment
and human health.
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