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XapxiscwKiti HayioHanbHuti ekoHomiunul yHieepcumem imeni Cemena Kysneys, Ykpaina

INJIACTUKOBE 3ABPYJIHEHHS - OJJHA 3 'OJIOBHUX EKOJIOTTYHUX
MNPOBJIEM JIIOJACTBA

Haseoeno oanni wjo0o c6imosoeo supobHuymea niacmuKy, 20106HUX cep 1020 6UKOPUCTNAHHS ma Npooaem,
N0G SI3AHUX 3 YMBOPEHHAM NIACMUKOBUX 6i0X00i6. Po3ensnymo ocHOGHI 6uou niacmuxy ma 0coOIueocmi 6Nnaugy
NIACMUKOBUX Mamepianie Ha 00eKiuL I 300p0os s nodunu. [Ipoananizosano cnocobu noooiceHHs 3 8ioxooamu 6

Yxpaini ma ceimi.

Knrouosi crosa: niacmux, 6i0xo0u, 3a0pyOHerH s, 006K, CMIMme3sanuuje, nepepodieHHs.

IMocTanoBKka npodJeMu

OpHi€r0 3 HaWOUTBII AaKTyaJIbHUX EKOJOTTYHMX
npoOiieM CbOTOJCHHS € YTBOPEHHS! Ta HAKOIUYEHHS Y
KUJIBKOCTI  BIIXOMIB, 30KpeMa i

JNOBKIJIJII  BEJIMKOL

IUIACTUKOBUX. IcTOpiss BHMHAXOAy IUIACTHKY Oepe
nouaTok 3 kiHig XIX cr., a MacoBe HOro BUPOOHHIITBO
noyasnocs 3 cepequHu XX CT.

3a ganuMu ToproBoi acorriairii Plastics Europe [1],
CBITOBE BUPOOHHIITBO IJIACTHKY CTAHOBHJIO:

-y 1950 p. — 6nuzbko 1,7 MIIH. T Ha pIK;

- y2010 p. — 303,1 muiH. T Ha piK;

- y2018 p. — 396 MuH. T Ha piK.

Ha cporognimHiii jaeHb BHPOOJCHO OJIM3BKO
9 MIIpJI. T MEPBUHHOTO TJIACTHKY. Maiike MoJIOBUHA BijL
3arajJbHOr0 00CATY MPOAYKTY Y CBiTi OYJI0 BUTOTOBJICHO
3a ocTaHHi 15 pokiB. Y Tenepimniii yac 40 % macTuka
BHKOPHCTOBYETHCS OHOPa3oBo [2].

3 kinng XX CT. IJIACTHK TPHUBEPTAE BCE OLIBIIY
yBary sk CTiliKiii 3a0pyqHIOBaY 0araThbOX €KOJOTTYHHX
HIllI, BiJi TipCbKUX BepUIMH 0 1AHA CBITOBOTO OKEaHy.
3a owuinkamu [3] cranom Ha 2015 p. yrBOpHIOCH
Onu3bKo 6,3 MIIpI. T IUIACTHKOBUX BiIXOMIB, 3 SKHX
61m3pK0 9 % Oyio nepepodieno, 12 % cnaneHo, a 79 %
HAKONMHWYEHO Ha 3BaluIax abo y moBKULIL. SKIo
noAiOHI TeHIeHIT 30epexyThest y cepi BUpOOHHIITBA i
MOBOKEHHA 3 Bigxomamu, To 10 2050 p. OGmu3pko
12 muipA. T TIACTUKY MOTPANKTh Ha CMITTE3BANIHUINA a00
Y IOBKiJLIS.

AHaJIi3 0CTaHHIX JOCJTIKeHb | myOJiKkanii

VY cBiTi mimacThkoBe 3a0pyOHEHHS € YacTHHOIO
rI00anbHOI TPOOIEMH TTOBOKEHHS 3 YyCiMa BHAaMHU
BiIXOMiB, Hacammepen, i3 TBEPAUMH ITOOYTOBUMH
Bimxomamu (TTIB). 3rigHO CBITOBHX aHANITUYHHX 3BIiTiB
mopiuao yreoproetses 2,01 mpa. T TIIB [4]. Yactka
IUTACTHKOBUX BIAXOMIB cKiamae Omm3bko 12 % Bix
3araeHOro 0o0csary (puc. 1), i 1e MOpIBHIAHO HEBEIHKE
3HA4YeHHA. AJyie OCcOONMBICTH 3a0pyIHEHHS MOBKULIA

TUIACTUKOM TIOJIATAaE B TOMY, IO L€ MaTepiall € 30BCiM
HEMIPUPOIHUM 1 MOXKE ICHyBaTH B INEPBUHHOMY CTaHi
BENMUKY KimbKicTh wacy. 3a ominkoro National
Geographic, cepemniifi yac po3KIagaHHSA [UIACTHKY,
BHUPOOJICHOTO 3a PI3HUMH TEXHOJIOTISIMH, KOJIHBAETHCS
Biz 450 pokiB 710 HeCKiHUEeHHOCTI [2].

B Xapuorl Bigxomi - 44 %
BCKI0 - 5%

B M\lerar - 4 %

B [ - 14 %

Bbymara 1a KapToH - 17 %
BTImacTik - 12 %

Tyma-29%

HeperpnHa - 2 %

Puc. 1. CtpykTypa TBepaux moOyTOBUX BIIXOMIB y CBITI

[TnacTrkoBe CMITTS, HIO MOTPAIUISE HA IONITOHH
TIIB, mnoreHuiiiHO He Hece 3arpo3y JAOBKULIIO Ta
3/I0pOB’I0 JIOMUHU. Benukoi mIKoaM 3aBaae IUIACTHK,
SIKUAH MOTPAIUISE 0 CTUXIMHUX 3BauIl, a00, sIKHi caMa
JIFO/IMHA BUKH/IA€ B HEMepeaAOaueHUX s IIbOr0 MICIsX.

Cepiio3HOI0 TPOOIEMOIO /ISl JOBKULISI € TUIACTHK,
sakuil otparuisie 10 Boa CBiToBoro okeany. OCKibKH
OKEaH 3HAXOMUTHCS HIDKYE 3a Te4i€o Maibke Oyiib-
SKOTO Miclss Ha 3emii, BiH CTae mpuiMadeM st
IUTACTUKOBHX BiJIXOIIB, 10 YTBOPIOIOTHCS HA CYIIIL.

[TnactukoBe 3a0pyaHEHHS OyII0O BOEPIIE TOMiYeHO
B okeani y 60-70 p.p. XX cT. BUCHHMH, SIKI TPOBOIHIH
JMOCTIKCHHST TUIAHKTOHY. 3apa3 OKeaHH Ta IDLDKI
MPUBEPTAIOTh HAWOLNBIIYy yBary HAyKOBIB, SKi
3aiiMalOTHCS CKOPOUSHHSIM TIACTUKOBHX BiIXOZIB.

BceraHOBIEHO, IO 3aBISKH OKEAHCHKHUM TEUisiM
[UIaBAIOYMN  IJIACTHK  HAKOMUYYETHCS Yy  II'SATH
CyOTpOMIYHMX KpYroBepTaxX, ski mokpusaoTe 40 %
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wromi  CBiToBoro oxeany. Jlo HHX HamexaTbh
cyOTpomiuHi KpyroBepTi y TIBHIUHIM 1 TiBACHHIN
yacthHi THXOro oxeaHy, CyOTpONiYHI KpyroBepTi

[Miguiunoi i IliBaeHHOi ATJIAHTHMKH Ta CYOTpOIIYHHHA
KpyroBepTh [Hailicbkoro okeany (puc. 2).

Sclentific Visualization Studio
svs.gsfc.nasa.gov

Puc.2. ®opmyBanns cmitreBux misim. NASA
Haiibinpime ckym4eHHs IDIACTMKY Ta  IHIIMX
BIJIXOJIiB CIIOCTEPIraeThCsl y MiBHIYHIA YacTHHI THUXOro
OKeaHy, sKe Mae Ha3By «Bemuka THXOOKeaHChKa
cMmiTreBa mmisMay. Bona Oyma Bimkputa y 1997 p.
[lmomia cMITTEBOI IUIAMH  PI3HUMH  JIOCHIJHUKAMH
omiHoeTsea Bix 700 Tuc. mo 15 muH. kM?. BimburicTs
bOTO CMITTS — TPHU YEeTBEpTI — pUOAJBCBKI CITKH
(705 Ttuc. 1),
MoHiTopr Komi'rorepiB Ta LEGO. Inma wactuHa —
OllHA YBEPTb — YACTUHKU MIKpOIUIACTHKY. bim3bko
54 % cmitTa Hagxoauts 3 cymi IliBHiuHOT AMepui Ta
A3ii, pemrra — 3 HATOBUX MIATHOPM, MACAKUPCHKUX Ta
BaHTAXXHUX CYJICH, SIKi CKUJAIOTh CMITTS LIPSIMO Y BOIY
abo BTpavaroTh oro [5].

[epuwie  riobanmbHEe  MOCHIPKEHHS — KUIBKOCTI
MIPUTIOBEPXHEBOIO IIACTUKOBOrO cMiTTst y CBiTOBOMY
okeaHi Oyino npoBenero B 2014 p. O6’eHaBIIY AaHHI 3
YChOT'O CBIiTY TPO TBEPIi BIAXOJAHW, TYCTOTY HAaCEJCHHS
Ta €KOHOMIYHHMI CTaH, rpyna BUEHHX MiJpaxyBalia, 10
y 2010 p. y 192 npubepexxHux KpaiHaX YTBOPHIIOCS
275 MIH. T IUIACTHKOBHMX BIAXOMiB, a B OKeaH
notpanuio 4,8-12,7 MIH. T.

Benuka KijbKicTh IUIACTHKA MOTPAILISE B OKeaH He
3 €pponn Ta AMeEpUKH — KpaiH 3 PO3BHUHEHOIO
€KOHOMIKOIO, B SKHX 3HayHa 4YacTHMHA BIJAXOIIB
nepepoosieThCsl a00 3HUIYEThCS, a 3 kpaiH CxigHol
A3ii, 0 MMBHAKO pPO3BUBAIOTHCS, MAIOTh BEJIHKY
YHCENbHICTh HACENIEHHS Ta HETOCKOHATY a00 BIACYTHIO
cucremMy 360py cmittst (puc. 3). HaykoBrssmu 3poGiieHO
BHCHOBOK, III0 YHCEIbHICTh HACENCHHA Ta SAKICTH
CHCTEM TIIOBO/DKEHHS 3 BIIXOIaMU 3HAYHOIO MipOr0
BHU3HAYAIOTh, AKi KPaiHM MalOTh HAWOUIBIIY KiTBKIiCTh
IUTACTUKOBHUX BIIXOMiB, IO NOTPAIUITIOTE Y BOIH
CsiToBoro okeany [6].

Y 2017 p. BueHi LleHTpY €KONOTIYHUX JOCTIHKEHb
iMeni 'enpmroneiia B HiMeuunHi BUSBUIHM, IO IECATH
pidok — 1Bi B Adpwui Ta BiciMm B A3ii — ckugarots 90 %
CBITOBOI'O IUTACTHUKOBOI'O CMITTA B OokeaH. OmHa TIIBKA
piuka SIHIBM Tpancnoprtye 1,5 T BigxoxiB Ha pik [7].

IULSIIIKK, [IMaTKd OamriepiB, HaBiTh
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Hewmae manux

Puc.3. KinbpKicTh IJIACTUKOBHUX BiIXOIB,
110 MOTPAIUISIOTH 10 Box CBITOBOTrO OKeaHy, T/pik

Cran chepu  TMOBOMKEHHS 3  TBEPAUMH
noOyTOBMMU BifXonamMH B YKpaiHi TeX KPUTHYHHH. 3a
narumu [8] y 2019 p. yrBopunocs Maibke 53 maH. M3
(abo monax 10 muie. T) TIIB. I3 miei kinbkocti 93,9 %
BimXxoniB 3axopoHeHo, 4,1 % mepepobnerno Ta 2 %
cnasieHo. [loOyToBi  BigXOOM 3aXOpOHSIIOTBCS — Ha
6000 cMmiTTe3BaANIMIL 1 TIOJNITOHAX 3araJbHOIO ILIOLICIO
Maibke 9 Tuc. ra.

Ha cporonni Bu3Ha4uTH MOpP(HOJIOTiYHUI CKIIax
TIIB B YkpaiHi 10CTaTHLO CKJIAJHO, OCKLIBKHA HABEACHI
B JDKepenaax JaHl YacTo Pi3HATBCA Mik coboro. lle
MOXKHA TOSICHIOEThCS THM, IO pi3HI MicTa KpaiHH
BUKOPHUCTOBYIOTh Pi3HI CIIOCOOM OOJIKy cMITTs. Y
3aranbHiid cTpyktypi TIIB minactikoBi BUpOOUM MOXKYTh
cxinanatu 0,6-6 % [9], a 3a neskoro iHdopmaiiero ix
KIJIBKICTh csrae Maiike 25 % [10].

I3 cyxomony VYkpaimum y Boau YopHoro mops
TaKOX MOTPAIUIsiE 3HAYHA YACTUHA MOOYTOBUX BiJIXOIIB.

HaykoBui BCTaHOBWIIM, IO KOXHY TOIMHY pI4KA
BUHOCATH y Mope Bij 6 1o 50 enemeHTiB cMiTTs, 83 % 3
skux — miactak. Cepex  IUIACTHKOBOTO — CMITTS

nepeBakaroth [11]:

-y Bomax pivok: mactmacosi msimka — 20 %,
TUIACTUKOBI KOHTelHepH — 14 %, MIMaTO4KH TUIACTUKY —
14 %; TuTacTUKOBI TAKETH 11 %, mnnactukoBa
ynakoBka — 9 %;

-y MOpPCBKili BOII: IMATOYKH IIACTUKY — 68 %,
IUIACTHKOBI KOHTeHHepH — 9 %, IUIACTUKOBI MAKETH —
8 %, miacrtMacoBi wismky — 3 %, muaomiact — 3 %.

ITopiBHsIBHA XapaKTepUCTHKA IIUIBHOCTI CMITTH,
oo IuTaBae Ha TOBepxHI Boj CBITOBOTO OKeaHy,
HaBezeHa B Tabm 1 [11]. Yopre Mope Mae IOCTaTHBO
BHCOKHH TIOKAQ3HHWK 3aCMI4€HOCTI dYepe3 OOMEKeHHH
BOIOOOMIH 13 BIAKPUTHM OKEaHOM Ta IHTCHCHBHE
BHHECEHHS CMITTS HAUOUTBIIMMU pidykaM# Y KpaiHH.

Bueni mporHo3yroore, 1mo 0€3  TOMIMIICHHS
CHCTEMH YIpPaBIiHHS BIAXOAaMH, CYKYyIHA KiJBKICTH
IDTACTUKOBHX BiIXOMIB, TOCTYITHUX JJISI BUXOAY i3 CyIIi
B OKeaH, 710 2025 p. 3pocTe Ha mopsaok [3].
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Tabmuns 1
[impHICTH CMITTS Ha TOBEepXHi BoJ CBITOBOTO OKEaHY

Boau CBiToBOro okeany . HIU.IBHICTL eMITEL, 2
KUTBKICTh OIMHUIIB/KM

Marnakkchbka MpoToKa 579

[liBHiuHa YacTHHA 459

Tuxoro okeany

YopHe Mope 90,5

CepenzeMHOMOp’ 5t 52

[TiBHiuHe MoOpe 38

[liBneHHU# OKeaH 6

[TiBnenHo-Kuraiicbke 5

Mope

Bpuranceka Konymo6is 2

Trucost — migpo3ain komnanii Standard & Poor's,

3aliMa€ThC  AHANITUYHUMHU  JOCIIDKEHHSIMHU
(iHAHCOBMX  pHUHKIB, TiJIpaxyBaB, IO 3arajbHi
colialbHI Ta EKOJIOTIYHI BHUTPaTH BiJ 3a0pyaHEHHS
JIOBKUJIJISI TUTACTHKOM OLiHIOIOThCs Y 139 mupa. noin. Ha
pik. ITlojoBuHa 1i€i cymMHM TpHNajae Ha KIIMaTHU4HI
BUKHIM TAapHUKOBHX Ta3iB IpH

SIKUH

HACITIZAKK 4epe3
BUPOOHMITBI Ta TpPaHCIOPTYBaHHI IUlacTUKa. [HIa
TPETUHA MoB'sA3aHa i3 BUTpaTaMHU Ha BHUIAJICHHIA
IUTACTHMKOBUX  BIAXOMIB Ta BIUIMBOM
3a0pyAHEHHS TOBITPs, BOAM 1 TIPYHTY Ha 3]0pOB'S
moauHU. be3mnocepeHi BUTpATH BiJi MOPCHKOI'O CMITTSI
CKJIaJaoTh 13 MIIpA. IOJI. Ha piK, 110 Mae Micle 4epes3
HOro HEraTMBHMN BIUIMB HAa pPUOANBCTBO, TYpU3M i
6iopizHoMaHiTTs [7].

HesBaxkatoun Ha BCl 1i UU(PH, BUKOPHCTAHHS
IUIACTUKOBHUX BUPOOIB CcTae BCe OLIBII MOMYJSIpHUM. 3a
OLIHKAMH  EKCIIEPTIB  BUPOOHHUITBO  IUIACTHKA B
Haiommkgi 20 pokiB 301IBIINTHCS BIIBIYI.

CYIIYTHBOI'O

@®opMYyJIIOBAHHA METH CTATTI

Mera craTTi — JOCHIDKEHHS CY4acHOTO CTaHy
BUPOOHMIITBA Ta BUKOPHUCTAHHS IUIACTUKY, a TaKOX
chepr TOBOMKEHHS 3 IUIACTUKOBUMH BIJIXO/aMH;
BU3HAUEHHS TEPCHEKTUBHUX  METO/IB  BHPILICHHS
MpOoOIEMH TUTACTHKOBOTO 3a0pYAHEHHS TOBKIIIIS.

Buxkaa ocHOBHOro marepiaJry

[Tnacrukamu, abo IacTMacaMy, Ha3UBAKOTh TPYITY
MaTepiaiiB CHHTETUYHOTO (IITYYHOT0) a00 IPHUPOIHOTO
moxokeHHs. lLle opraHiuHi  BHUCOKOMOIEKYISPHI
crionykd (momiMepH), IO CKIaJaroThCsA i3 MOJEKYI
OIJBII TIPOCTHX PEYOBMH (MOHOMEPIB), CIONYYEHHX
MDK co0OI0 XIMIYHUMH a00  KOOpIMHAIIHHUMH
3B’s3kaMu. 3apa3 icHye moHan 30 BHIOIB TEpBUHHUX
ITacT™Mac, sKi M Yac MOJaBaHHA PI3HUX IOMIIIOK
TIEPETBOPIOIOTHCST Y THCSAYi IUTACTHKOBUX MaTepialiB.
Big 97 no 99 % muacTUKIB OTPUMYIOTH 3 BUKOIHOTO
najnuBa, a Uil PELITH BHKOPUCTOBYIOTH CHPOBUHY
pocnunHoro moxomkenust [12]. Came cuHTeTHYHI

noiiMepu €  JliJepaMu  3a
CIOXKHMBAHHSAM 1 3apa3 CTalOTh OJHI€I0 3 TOJOBHHUX
nI00ABHUX MPOOIIEM JTFO/ICTBA.

BI/Ip06HI/IHTB oM Ta

[loyaTkoBOIO  CHPOBHMHOIO /ISl IEpPEeBAYKHOI
OimpIIOCTI  BHAIB  IUIACTHKIB  CIY)KaTb  BYTULIA,
npupoaHui ra3z i Hadra. 3 HUX IUIIXOM XIMIYHHX
peakuiii BUAUISAIOTE TPOCTI  (HU3BKOMOJIEKYJISIPHI)
ra3omofiOHi PEUOBMHU — CTWIEH, O€H301, (eHOI,
aleTWwIeH TOIIO, SKI TOTIM IiJ 4Yac peakmii
nosiMepu3anii, TMoJiKoHAeHcail 1 MOoiNpueTHAHHS

TICPETBOPIOIOTHCS Y CHHTETUYHI TIONIMEpH. 3MiHIOIOYH
YMOBH TIPOIIECY CHHTE3y, MOJKHA OTPUMATH TUIACTHUKH 3
MOTPIOHMMH BJIACTHBOCTSIMH: M’sIKi 200 TBEpIi, MPo30opi
a0o0 Herpo30pi Ta iHMI.

3aneXHO BiJ TPUPOTU TOIIMEpY, BHYTPIIIHBOL
CTPYKTYPH 1 BIACTUBOCTEH IMIACTHKH MOIIIAIOTHCSA Ha
JIBl BENWKI Tpymu: TEPMOIUIACTH Ta pPEaKTOIUIacTH
(puc. 3) [13].

BiokpeMITIOIOTh TaKOXK Fa30HATIOBHEHI TUIACTHKH,
TOOTO HAJUICTKI CIIHEHI IUIACTUYHI MacH, SKi OfepKaHi
Ha OCHOBI PI3HHMX CHHTETHYHHX moiiMepiB. Jlo HuX
HaJIKATh  MIHOIUIACT, IOPOJIOH, IIHOMOJICTHPO,
HIHONOJypeTaH, MiHOMOMieTUIICH.

Jlesiki eTany BUPOOHUIITBA MOJIIMEPIB € CKIAIHI Ta
HaJ[3BUYaiiHO HEOE3MeuHi JUIsl JOBKLULIS POLECH, TOMY
OTPpUMAaHHA l'IJ'[aCTI/IKiB MOXKIJIMBE JIMIIEC Ha BI/ICOKOMy
TEXHOJIOriYHOMY piBHi. IIpH 11bOMyY KiHIIEBI IPOLYKTH —
TUIACTUKH y 3BUYAMHMX yMOBaX aOCONIOTHO HEHTpalbHi
1 HE MalOTh HEraTHBHOT'O BILIUBY.

Jlo  mnacTUKiB - NPHPOIHOIO  MOXOMKECHHS
BigHOCATH, Tak 3BaHi, Olomnactuku, sxi Ha 20 % abo
OlLIbIIIE CKIIANAOTHCA 3 BIIHOBIIOBAILHUX O10MOTIYHUX
pecypciB, TakuxX SIK POCIMHHI JKHpM 1 Macia,
KYKYpyI3sHUA KpOXMajb, COJIoMa, Ilena, Tupca,
nepepoOJieHi XapuoBi Biaxomu Tomio. Sk TpaBuIIo,
nepeBaraMu OiOIUIACTHKIB €:

- 3HIDKGHHS CIHOXXWBAHHS BYIJICBOJHIB, sIKi
BIJTHOCSITBCS 1O HEBITHOBITIOBAILHUX PECYPCIB;

- MEHIIMI «BYyIJIeNeBuil ciif», ToOTO o00csr
Bukunie CO, B arMmochepy MEHIIMH HIX IpH
BUPOOHHUIITBI CHHTETUYHHX IJIACTHKIB;

- MEHIIIa TOKCUYHICTh, OCKIJIbKM O10IUTACTHKHU HE
MicTate Oichenon A (BPA), sxwmif Moxe BIUTMBATH Ha
OpTaHi3M JIOIVHI;

- OlmpII MIBUAKE PO3KIIATaHHS.

Cmig 3ayBaxuTd, MO0 OIOIUTACTUKA MOXYTbH
010JIOTIYHO PO3KpajgaTHCS, ale MOXKYTh O10JIOTiYHO 1 HE
po3knaznatucs. Yepes Iie 4acTO BHHHKAE IUTyTaHHHA B
PpOo3061KHOCTSIX TepMiHAMH: OioruracTHKwy;
Olomerpamyroui TUTACTHKW, IUIACTHKH, SKi 3[0aTHI 10
KOMIIOCTYBaHHSI; OKCOAEPTaayroUi riactuku [12].

Biommactnkn — 1me 3aradpHa Ha3Ba IOJIMEpIB,

MDK

BHUTOTOBJICHUX 3 BiJHOBIIFOBAHMX OlOJOTIYHHUX PECypciB,
Halluacrime  pOCIMHHHUX, sSKi abo  0ioJorigHo
po3KiIamaThes, abo Hi.
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TepmoniacTu (TePMOIJIACTHYHI IVIACTMACH)

PeakTomiacTu (TepMOpeakTHBHI IJIaCTMAaCH)

I'pyna miacTHKiB, sIKi P HArPIiBaHHI PO3ILIABIIAIOTECS, &
pu OXOJIOKEHH] MIOBEPTAIOThCA B IIOYATKOBUH CTaH,
30epiralouu CBOIO NEPBiCHY CTPYKTYpy. TakuM 94uHOM,

TEPMOILIACTU MOXYTh BUKOPHCTOBYBATUCS
HEOTHOPa30BO, JUIS IbOTO iX JOCUTH MOAPIOHUTH i
PO3ILIABUTH

I'pyma IacTHKiB, SIKi B I0YaTKOBOMY CTaHI MaloOTh
JiHIHY CTPYKTYpY MaKpOMOJIEKYI, a IIPH ACSKIH
TeMIeparypi 3aTBepiHHs HAOyBaroTh ciTyacty. Poboui
TeMIEpaTypH BHUIIE HK Y TEPMOILIACTIB, ajie IIpU
HarpiBaHHI pYHHYIOTBCS i IPH HACTYITHOMY OXOJIODKEHHI
HE BiIHOBJIIOIOTb CBOIX BUXIJHUX BIaCTHBOCTEH

Haji6ib1m nommupeHi TepMonJIacTu:

noniermwieHrepedranar (PET), noninpominen (PE),
nonieTwieH Hu3bKoi mineHocTi (LDPE), noniernen
Bucokoi mineHocTi (HDPE), monicrupon (PS),
ninononicrupon (EPS), nonisininxnopun (PVC),
nonikapOoHaT, noninpomiieH (PP), monimonoyna
xucinota (PLA), nonirinpokcnankanoaru (PHA)

Haii0inb1u nomupeHi TepmMoniacTu:
noniyperas (PUR), ¢eHONBHI CMOJH, €OKCHIHI CMOITH,
CHJIIKOH, BiHIJIOBHH edip, aKkpHIIOBI CMOIH,
ypeadopmanbaeriaai cmonu (UF)

Puc. 4. OcHOBHI BUIY CUHTETHYHUX IIJIACTUKIB

Biogerpaayroui IIacTHKA — I MarTepiaiu, sKi
3MaTHI  PO3KJIAJATUCS
(Oakrepii, TpubiB, BOMOPOCTEH, OIIOBUX YEPB'SIKIB
touio), yreoprotoun Boay (H20), kapbony oxcuzn (IV)
(CO;) Ta/abo wmeran (CHs) Ta mobGiYHI MPOAYKTH
(3anuIkoBa HOBa Oiomaca).

[Tnactuku, sKi 3AaTHI 10 KOMIIOCTYBAaHHS, — L€
Mmarepianm, ki abo 3
CHpPOBUHH, 200 3 BHKOIHOIO MaJiMBa, ajie OloJIOrivyHO
PO3KJIANAIOTECS B CEPEAOBHINI I KOMIIOCTYBAHHS
(aepobHe cepenoBuile, J€ MiIATPUMYIOTHCS —TMEBHI
TeMIIepaTypy Ta Bojoricts) 3 yrBopenusm H,O, CO; Ta
6iomacu. BASF® Ecoflex® € rapHuM nNpUKIaIoM
KOMIIOCTYBAJIbHOTO IIOJiMepy, SKHH YacTKOBO Ha
Ha(TOBIH OCHOBI, ajie HOro MOXHa KOMIIOCTYBAaTH Ha
CHeLiaIbHUX MiIPHUEMCTBAX.

Okcunerpaayodi  IUIACTHKH  — L€
CHHTETHYHI TMOJIMEpH, SKi MICTITh J00aBKy, sKa
JoroMarae iM pPO3LICIUIIOBATHCS Ha (parMeHTd y
BHUTJISIIII MiKPOIUIACTHKY.

VY3arani, MJIacTUKOBI MaTepiaid JIerki, Tiri€HivHi,
CTIMKI 10 KOpO3ii, KUCJIOT i JYriB, HE MPOIMYCKAIOTh
BOJY, NIOraHO MPOBOMATH €JEKTPUYHHUN CTPYM 1 TeInio.
Ix MoxHa (opMyBaTH pi3HMMH croco6aMH y BUIJIAI
JIMCTIB, IUTIBOK Ta HAWTOHIINX HUTOK. 3aBISKH CBOIM
BJIACTUBOCTSM IUIACTHKH CTalli 3pPYYHOIO 3aMiHOKO
MeTally, CKIy 1 JIE€PEBHHI, CIIPOCTHB JIOACTBY JKHUTTS i
pyumB  mporpec  ymepen. llomimepm  3poOmimu
PEBOITIONIIO Y pi3HUX cepax. 3 MIACTHKA CTAIU POOUTH
OTHOPA30Bi IITPHUIH, TAKETH JJIS TIEPETUBAHHS KPOBi 1
mpote3n. [macTukoBi TpyOM — HOBTOBIYHI 1 IPAKTHUYHI.
[lmactmacoBi gerami JOMOMAaraloTh 3HU3UTH Bary
MaIlIWH 1 JIiTakKiB, a OTKe, JO3BOJISIOTH CKOHOMMTH iX
manmuBo. lepmMermyHa 1 Tpocta 'y BUPOOHHUIITBI
IUTACTUKOBA  YIAaKOBKa cIpocTmia 30epiraHHsA i
TPAHCIIOPTYBaHHSA TPOMYKTIB XapUyBaHHSA 1 BOIH, IIO
KPUTHYHO JUTS 3pOCTAI0YOT0 HACSTICHHS IUIAHETH.

mij  Ji€f0  MIKpOOpraHi3MmiB

BUTOTOBJICHI POCIIMHHOI

3BHYAlHI

TomoBHI  cepu  3acTOCYBaHHS
MmarepiaiiB npeacrapieHi Ha puc. 5 [3]:

TIJIACTUKOBUX

B [romi - 12 %
B TexcTHus - 14 %
IIpommrcaopi Manomr - 1 %o
36 . . ;
B CIIokIEYl ToBapi - 10 %
B Tparcnopt - 7 %
Bymiermmreo - 16 %
ErexTpryuHI Ta eTeKTPOHHL

BHPOOI - 4 %0
IlaxyBaHHT - 36 %o

16

Puc. 5. Cdepu 3acTocyBaHHS IUIACTUKY 32 TATY3SIMU
npomuciosocti (2015 p.)

3asexHo BiJ cdep 3aCTOCYBAHHS TUIACTUKH MAIOTh
pi3Hi TepMiHu ekcruyatamii. Tak Omusbko 36 %
CIIOKHTHX IUIACTHKOBHX BHPOOIB BUKOPHCTOBYIOTHCS
MmeHnre 1 poky — 11ie, nepeaycim, Tapa i ynakoBka; 28 %
BHPOOiB MarOTh TepMiH mpumaTaocTi Big 1 1o 10 pokis
— TOCyZA, MOOYTOBa EJIEKTPOTEXHiKa, IHII CIOXKHUBYI
ToBapH; 36 % BHPOOIB eKCILTYaTyrOThCs oHax 10 pokis
— OyniBenbHI TONIMEpPHI Marepianw, [AeTali, IIo
BHUKOPUCTOBYIOTHCS B aBTOMOO11IE-, CyAHO-,
JmiTakoOynyBaHHI. Y MUIOMY, IIOPIYHO i3 3arajJbHOTO
00’emy momimepiB 10 75 % maTepialiB MOTPAIUISIOTE y
Bigxomu [14].

3apa3 y cBiTi BHpoOONseThes Onu3pko 40 MIH. T
MPONYKTY Ha pik. bimpmie omHiel yBepTi IIACTHKY B
YCbOMY CBITI BHKOPHUCTOBYETHCS IS OTPUMaHHSI
BHAPOOIB OJHOPA30BOTO TMPU3HAYCHHS — OJHOPA30BOTO
TUTACTHKY, MICISA YOro BiH BHKHIAETHCS. SK mpaBwmIio,
OIHOPA30BHU TUTACTHK 3aCTOCOBYETBCS pioiv}
BUTOTOBJICHHS TapH, YMaKOBKH, CTOJIOBHX HPHOOpPIB Ta
nocyny. OCHOBHMMH TMONIMEpaMH I OTPUMAaHHS
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oaHOpa3oBoro Imiactuky € LDPE, HDPE, PET, PS, EPS,
PP. Haiibinpma KiTbKIiCTh IDIACTHKY OJHOPAa30BOTO
npu3HaueHHs1 BUpoOseTbest B [TiBHIUHO-CXimHiN A3ii,
nami  ¥nayre IliBHiuHa Awmepuka, bmmsekmit  Cxin,
€Bpona Ta iHm kpainu (Tadmn. 2) [13]:

Tabmuns 2
Po3nontin BUpoOGHUIITBA OHOPA30BOIO TIACTHKY 32
perionamu (2014 p.)

BupobHuk YacTka BUpoOHHITBA, %0
[TiBHiuHO-CXinHi# A3ii 26
[TiBHiuHa AMepuka 21
Bausekuit Cxix 17
€Bpora 16
AsziaTcpko- 12

TuxookeaHCHKHIA PErioH
Ienrpanpha Ta [TiBHIYHA

Amepuka 4
Kpaian CH/I 3
Adpuka 1

3a/uisi BUpIlIEHHS! TPOOJIEMHU yTBOPEHHS BEIHMKOI
KiJIBKOCTI TBEPIUX MOOYTOBUX BiXOMIB KpaiHAMH CBITY
Oyno po3po0JieHO Ta BOPOBAKEHO Iy HHU3KY
3aKOHOJABUMX aKTIiB y cdepi eKOJIOriyHoro Impasa.
HaiiGinpmmx ycmixiB B LbOMY JOCAITIM KpaiHH
€BpOIeiicbKOro Cor3y, 3aKOHOABCTBO SIKOro y cdepi
MOBO/DKEHHS 3 Biaxogamu (popMyBasioCh MPOTIrOM
OaratboX pokiB. OCHOBHUMH HOro O3HaKaMH €
THYYKICTh Ta CBOEYACHE pearyBaHHsS Ha HOBI MocTaii
npoOJieMH ¥ BUKJIMKU HUISIXOM BHECEHHS BIMOBIJHUX
3MiH Y YHHHI JDKepena npaBa, a TAKOXK PO3pOOJeHHs i
MPUAHATTS HOBUX JOKYMEHTIB. SICKpaBUM MpPHUKIAIOM
LBOTO € eBONIoLisi PaMkoBoi JI[MpeKTHBH MPO BiAXOAH,
npuitaaToi 'y 1975 p. (JdupexktuBa 75/442/E€C), 1i
HactymnHol peaakuii y 2006 p. (Jupextusa 2006/12/€C)
Ta ocranHboi pemakiii y 2008 p. (JupektuBa
2008/98/€C), y SKUX MOCTYIOBO 3MiHIOBATUCH AKIEHTH
— Big Oe3leYyHOro MOBOKEHHS 3 BIOAXOZAMH 10

nepexojly [0 CYCHUIbCTBA pecypcoedeKTHBHOCTI,
PELMKIIIHTY, CTaJIor0 BUPOOHHIITBA I CIIOKHBaHHSL.
AHanorivHMA TPUKIAN  UTIOCTPYE  EBOJIOIIS

JMpeKTHBH TIPO YHNAKOBKY Ta BIIXOAW YINAKOBKH
(mupextuBu 1994/62/€C, 2004/12/€C) 3 ocraHHIMH
3MiHaMH # JONOBHEHHsAMH, BHeceHmmu B 2015 p.
(dupextuBa 2015/720/€C) 'y 3B’S3Ky 3 HOBUM
BUKIIMIKOM IIOJ0 BUKOPUCTaHHS MOJIETHICHOBHUX
OJIHOPa30BHX TakeTiB [15].

Ixepena mpaBa €C BH3HAYAIOTH KUIBKICHI Ta
SIKICHI pe3yiIbTaTH, IKUX Tpebda JOCSITTH KOXHIH KpaiHi
MPOTATOM BH3HAYEHOro mepioxy dacy. OcoOnmBicTO
Hupextne €C € Te, Mo AepkaBW NOBHHHI aJaNTyBaTH
CBOE  3aKOHOJABCTBO  JUIA  JIOCATHEHHS  LIJICH,
BU3HAaYeHHX JlupekTHBamu, aje INpH bOMY cami
BH3HAYAIOTh METOM iX JOCSTHEHHSI.

OcuoBHOtO MeTor0  JlupektuBu  2008/98/€C €
BIIPOBAJPKCHHSI CHCTEMHU YIIPaBIiHHS BIJIXOAaMH, sKa
MaKCHMaJIbHO 3MEHIINTh HETaTUBHHUH BIUIUB BiJXOZIB
Ha 370pOB’Sl JIIONMHMA Ta JOBKULIL W 3a0e3rnednTh
30epeKCHHS TIPUPOIHUX PECYpCiB, a TaKOXK UiTKO
periaMeHTye NWTAaHHS YTBOPEHHS Ta IIOBOJDKEHHS 13
Bigxomamu. JlupekTBa mependavyae BUKOPUCTAHHS
iepapxii ympaBiiHHS BiIXOOaMH, sIKa SIBIISIE COOOIO
MIepEeBEPHYTY MipaMily Ta BifoOpakae I'sITh IiJIXOMIB
JI0 TOBOJKCHHS 3 Bijxonamu [16]:

1. Buganenns (3aXOpOHEHHS Ta
BixoziB Oe3 BUpOOIJIEHHS eHeprii).

CITaJIOBAaHHSA

2. BigHoBneHHs  (cmamioBaHHS — BIIXOMiB i3
BUPOOJICHHSIM €HEepTii).
3. [lepepobnenns  (mepeTBOpPEHHS  BIAXOAIB Y

BTOPHHHY CHPOBHHY JUISl IOBTOPHOT'O BUKOPUCTAHHS).
4. TloBTOpHE BUKOPHCTAHHSI (BTOpUHHE

BUKOPHCTAHHS TIPEAMETIB 03 mepepoOieHHs).
5. 3anobiranHs  (KOMIUIEKC  3aXOIiB

CKOPOYEHHsI 00CSTiB YTBOPEHHS BiIXO/IiB).
BunaneHHss € HaiiMeHII eQEeKTUBHHUM CIOCOOOM

moao

MOBO/KEHHS 3 BIXOJaMH, a 3amo0iraHHs — HaHOUIbII
e(heKTHBHUM.

Mix  1950-1980 pp. MPaKTHKOIO
MOBO/DKEHHSI 3 BigXoJaMu Oyllo iX 3aXOpOHEHHs Ha

OCHOBHOIO

3BANIMINAX a00 BiAKpUTE criamoBanHs. [1iJ yac ropiHHsA
TUIACTUKY B TIOBITPSI BUIUIAIOTHCS OTPYIHI T'a3H, TaKi sK
JIOKCHHH, (ypaHH, PTYyTh Ta HOJIXJIOpPOBaHi OideHinu.
Kpim Toro, cmamioBaHHsS OCTaHHIX TPHU3BOAUTH [0
BUBUIBHEHHSI HEOE3IIEUHUX TaJIOTCHIB, 30KpeMa XJIopy,
HACJIJIKOM 4YOro € 3MiHa KiimMary. TakuM 4YHHOM,
OTpYWHI PEUOBHHH, SIKI YTBOPIOIOTHCS TPH BiJIKPUTOMY
CNIAJIIOBAHHI, CTaHOBIATH 3arpo3y 3A0POB’I0 JIIOIMHH,
pociMHaM, TBApHHAM Ta JOBKI/UIA B Iimomy [17].

Hanpukinni XX cr. mepepoOiieHHs BinxoaiB abo
X CHaJIOBaHHS Ha CIelialbHUX MiANpUEMCTBax (3/0e3
OTpUMaHHs eHeprii) OyJiu BBe/IeHI SIK METOAU OOpOTHOH
3 HACIHiZIKaMU 3a0pyJIHEHHS] IPUPOIAHOTO CEPEOBHUINA.
VY 2015 p. nepepoOieHHs Ta CHATIOBAHHS IUTACTUKOBUX
BigxoxiB pocsriu 19,5 % Ta 25,5 % Bianosiguo. IIpore,
Maiike mosoBuHa TwiacTuky (55 %) Oyno 3axOpoHEHO
Ha cMiTTesBanmmax (puc. 6) [18]:

B 3axopOHeHHT CriamoBaHHA ITepepoGka

100%

80%

60%

40%

Yacrka Bigxoais

20%

0%
1980

1985

1990 1995 2000 2005 2010 2015

Poxn

Puc. 6. Ciocobu moBOIKEHHS 3 INIACTUKOBUMU
Bimxomamu y cBiti, 1980-2015 p.p.
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Taxke 1MOBOPKEHHS 3 BiAX0AaMU MOSICHIOETHCS THM,
mo 10 2016 p. 3Ha4YHa KUIBKICTH CMITTS y CBITI
BuBo3wiacss 10 Kwutaro, ne BOHO TOTpamsio Ha
mepepoOKy abo 3aXOpOHEHHS Ha TONIroHaX. BiTbIIicTh
OCHOBHHUX €KCIIOPTEpiB CMITTSI — KpaiHH 3 BHCOKHM
piBHeM noxoxy. 3a nepioxa 3 1988 mo 2016 p. no Kurato
OyJl0 eKkcrmopToBaHO 168 MIIH. T  BiANpPaIbOBaHOrO
IUIACTUKY, 110 Y CYKYIHOCTI cTaHOBMIIO 78 % cBiTOBOTO
EKCIIOPTY  IUIaCTMAac, CKOHOMIYHa BapTiCTh  SKUX
ekBiBasieHTHa 65 mupa. non. CILA (puc. 7) [18].

YacTka NIACTHKROBHX BiIX0AiB
100%

0% 20% 40% 60% 80%

Tor 10 excrioprepis

78%

ToHKOHT 26,10%

E—. CHIA 12,40%
;_ Stmomis 10.30%
g Hinmeuyrsa 8 G
] Mexcrka 4.90%
= BemnkoGpiraHia 4.31%
Hizeprmasan 3.59%
Dpaniis
Benerig 2,99%
Kanamga 1.81%

Puc. 7. YacTka CyKyITHOTO €KCIIOPTY IJIaCTHKOBHX
BIZIXOZIB y TIEPIIi#i JeCATIII eKCIIOPTEPiB
(1988-2016 p.p.)

VY 2017 p Kuraii BBiB 3200pOHY Ha IMIIOPT CMITT4,
30KpeMa i BIANPaIbOBAHOIO IIACTHKY, YaCTKOBO 4Yepe3
piBeHb iioro 3abpyaneHocTi. ['oyoBHI excriopTepu Oyiu
BUMYLIEHI BIOCKOHAJIOBATH CUCTEMY IIOBO/DKEHHS 3
TBEpJMMU MOOYTOBUMH BIIXO/IaMH y CBOIX KpaiHax.

Haiicepitosnimux ycmixiB y cdepi KepyBaHHs
Bimxogamu jocsriu - kpainm  €C, ge po3ninbHe
30UpaHHs,  BTOPUHHE  TepepoOJIEHHS  TBEpAUX
MOoOYTOBHMX BIAXOJIB Ta X €HEPreTMYHEe BHKOPUCTAHHS
COpHsi€e 3MEHIICHHIO KIJIBKOCTI PO3MIIIyBaHHX Ha
nomiroHax BiaxomiB. Jlocsraetbes 1ie 0arato B 4OMy
3aBIAKU CIICLialbHUM HOPMATHBHO BCTAQHOBJICHHM Ha
nepkaBHoMY piBHi BuMoraMm. Y CIIIA, siki € ogHEMU 13
CBITOBHX «JIiiepiB» 3a yrBopenHsiM TIIB Ha nymry
HacenmeHHa (Omm3pko 3 kr Ha 100y), HaBIIaKH,
pO3MilleHHS TBEepAMX TNOOYTOBMX  BIAXOAIB Ha
3BAIMINAX 1 IMOJNIMOHAX 3aJMIIAEThCS  HaNHOIIbII
TOMYJISIPHOIO MPaKTUKOIO, 110 00YMOBIICHO
€KOHOMIYHUMH MIipKyBaHHAMHU. HasSBHICTD BETUKHX
BiUTPHHX  TepuTopii  mo3omse  CIIA
3aCTOCOBYBAaTH CHCTEMY IIOBHOTO PELHKIIHTY, OTXe

IIOKH  HC

po3nminpHEe  30MpaHHS ~ CMITTA  MPaKTHYHO  HE
3aCTOCOBYETBCA. Y  MHIJIOMY, PO3BHHEHI  KpaiHU
pubmpatots mupix €C abo CIHA. Kpainm 3

OOMEXEHUMH 3EMEJbHHMH IUIONIAMH JIOTPHMYIOTBCS
momitukn €C, a KpaiHM 3 BEIUKAMH BUIBHUMH
IUIOMAMHU  TparHyTh HacimigyBatu mnpukiman CIIA.
Posnozin cnoco6iB moBomxkenns 3 TIIB y pi3sHEX
KpaiHax HaBe/eHO Ha puc. 8 [19].

3aXOpOHEHHS BiJIIpanboBaHUX TUTACTHKIB
BinOyBaeThCI Ha IMOJIrOHaX TBEPAUX IOOYTOBUX
BimxomiB. lle crmemiampHi crmopymau, ski o0xamHaHI
CHCTEMOIO 3aXWCTy JUId 3aro0iraHHs HEraTHBHOI'O
BIDIMBY TPOIYKTIB PO3KIIAJaHHS BiJXOMIB HA JOBKIJUISA
Ta 3J0pOB'S JIOJEH TPOTATOM BCHOTO TEpiomy iX
¢ynkuionyBanns. Ilomironn TIIB ekcruryaTyroTbes
BIIMOBITHO 1O TIEBHUX TMpPaBWI 1 BHUMOT, SKi
PETYIIOIOTHCS 3aKOHO/IABCTBOM KpaiHHW. TakuMm YHHOM,
y 3BHYaWHMX yMOBaX TaKi O0’€KTH € MIJIKOM
OesreyHMMH, aje 3 EeKOHOMIYHOI TOYKH 30py
Hee(heKTUBHIUMH, OCKUTBKHM 3aiMalOTh BEJIUKI TepUTOpii
1 HOTPeOYIOTh EBHUX BUTPAT Ha IX eKCIUTyaTalito.

CkiagyBaHHsS CMITTA Ha TIOJNIrOHAX HAaWOLIBII
npuTaMaHHe TakuM KpaiHam, sik: Bpaswmis (100 %),
Pocis, Mekcuka (o 95 %), Aprentuna, Ykpaina (1o
94 %). [IpakTUYHO HE BUKOPUCTOBYIOTH mojironn TIIB
st yrurizanii cmitts Himewunna (0 %), IlBeris i
Smowist (mo 1 %) [19].

OcoONMBICTIO €KCIUTyaTallii MOJNITOHIB TBEPAMX
noOyToOBHX BiIXOMIB B YKpaiHi € Te, IO i3 3arajbHOi
30% — morpedyroTh
nacroptusaiiii, 16% — He BIINOBIZAIOTH HOPMaM
oesnek, 7,7 % — noTpeOyIOTh pekynbTHBaii, a 4,2 % —

KIJIBKOCTI  CMITTE3BAIHIL]

MePEBAHTAKCHI.

Topkatounch TpodIEMHU CKIIQAYBaHHS CMITTS, CIiJ|
BIIMITUTH, IO MOBEPXHS 3eMJi BKpPUTa HE TUIbKH
nomirodamu  TIIB, ame 1  HECAHKIIOHOBAaHUMH
cMiTTe3BanumamMu. HalOinp 3acMideHHMMH B LIbOMY
cenci € Kuraii, [unis, Tnnonesis Ta Heman. B Ykpaini
KOXXHOTO  POKY  YTBOPIOEThCS  Oumbie 26 THC.
HECAHKI[IOHOBAaHMX 3BAJMIL, M0 3aiMaloTh IUIOILY
0,75 tuc. ra [9].

Henanexxna cucteMu NOBOKEHHS 3 TBEPIUMH
NoOyTOBMMHU  BIAXOAMH  TOCHJIIOE  EKOJIOTIYHY
HeOe3MeKy IUIACTHKOBHX BIAXOIB, OOYMOBIIEHY IX
HEraTHBHHUM BIUIMBOM Ha JOBKIJUIS Ta 30POB’ S JIIOAEH.

[NoTpanuBimM y AOBKULIS TUIACTHK OIOJMOTIYHO He
PO3KJIQIA€ThCs, @ OCTYIIOBO HAKOMUYYETHCS Y BUTIIAAL
BigxomiB. I1ix BIuiMBoM pi3HuX (akTopiB (TeMIepaTypH,
yabTpadioNeToBOoro  BUIPOMIHIOBAHHS,  XIMIYHHX
CMONYK, KOHTAKTYBaHHS 3 piIMHAMH a00 IHIIUMH
mpeaMeTaMu, Tii MOPCHKHX XBHJIb TOIIO) IDIACTHKOBI
BApPOOM TMiANAIOThCA Jerpanmamii, ToOTO MOBITBEHO
pO3MaaloThesi Ha HEBENWKI ()parMeHTH, BIOMI SIK
Mikporuractik. Ilo Mipi pyiHYBaHHS IITACTHKOBHX
YaCTHHOK 30UIBIIYETHCS IUTOMIA ypa>KeHHS IPYHTIB Ta
BOJIOMM.

Hapasi He icHye €mMHOrO HAyKOBOTO BHU3HAYCHHS
MIKpOIUTACTHKY, aJDKe IIsI KaTeropis OXOIUTIOE BEIHKHIMA
CHEKTp MaTepiaiiB i3 pI3HAM XIMIYHHM CKJIAJOM,
(dhopmamu, KombOpaMu, po3Mipamu i mineHICTIO. [IpoTe
Ha 3arajJbHOMY DiBHI BCi YaCTWHKHM IUIACTHKY, MCHIIIE
5 MM TIpUITHATO HA3WBATH MiKPOILIACTHKOM.
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B 3axop oHeHHd

100% - -
90% - I l
80% -
70%
60% -
50%
40%

Yactra TIIB

30%
20%
10%

0%

CHnantoBaHHA

Tlepepofra MInme

Epaim

Puc. 7. CiocoOu MOBOKEHHS 3 BiXOIaMH B PI3HUX KpaiHax

3a MOXOKEHHSIM MIKPOIUIACTHK IOAUISIOTh Ha
MIepBUHHUI 1 BTOpUHHMHA. [IepBUHHUI MIKpOIUIACTUK Y
BIJINOBITHOMY PO3MipHOMY Jiiarna3oHi B KUIbKOCTI Bif 1
10 90 % pomaeTsest O KOCMETHMKH, 3aco0iB TiricHu,
oOyTOBOI XiMii: IOMaJ, KPeMiB, IIAMITYHIB, TelliB s
JyIly, J€30JI0pPaHTiB, CHpeiB Ui BOJOCCs, 3acO0IB st
MHUTTS  TOCYAy, IOpOIIKIB  Tomo. BropuHHMI
MIKPOILIACTHK YTBOPIOETHCS 32 PaXyHOK (parMeHrariii
Il BIUIMBOM Di3HUX YMHHHUKIB. Takoxk 10 BTOPUHHOTO
MIKPOILIACTHKY BiJIHOCSThH MHJI Bl aBTOMOOUIBHUX ILIUH
i BOJIOKHA BiJi CHHTETHYHOT'O OJSTY, SIKMH 3pOOJICHO 3
nakpu, MikpogiOpH, crieKTpa, noiiecrepa, MojicaTiHa,
nomiamiza, QIuicy, akpuily, TEpKYJIOHY, TEKMIJIOHY,
KypaJIoOHYy, pOBLIy, KalpOHY, JIABCAHY Ta IHIIUX BHIB
tkauuH [20].

SIK TITBKU IUIACTHK 3’SIBISIETBCS Yy JOBKULII B
(dbopMi MiKpoIIacTika, BiH HAKOMMYYETHCS B XapUOBUX
JIAHIIOTaX 4epe3 CUIbChKOrOCTIOAAPChKI IPYHTH, BOIY,
TKaHUHU POCIUH 1 TBAPHH, MOTPAILISAIOYMA HATPHKIHII
JI0 OpraHi3My JIFOOWHU. MexXaHi3M HEeraTHBHOI'O BIUIHBY
IUIACTHKOBHUX YaCTHHOK MOXKEe OYTH Pi3HUM:

- TO-mepIlie, MIKpPOIUIACTIK — L€ HEBEeTHKHMA
TBepJMii abpa3uB, Jis SKOrO CXOXKa 31 cKkpabom, TOMY
KOHTAKTYIOYM 3  M'AKUMH  TKaHHHAMH  JKHUBHUX
OpraHi3MiB, BiH MOX€ MOIIKOUTH 1X;

- MO-ApyTe, MIKPOIDIACTIK — IIe TAPHUHN IITYyTHHHA
ancopOeHT, KUl BOUpae pi3HI TOKCHYHI 3a0pyaHIOBadi,
3 SKAMH KOHTaKTye y TpPyHTI abo BOIi, HaIpUKIA,
moixyopoBaHi OideHinm 1 mectunuau. Ilix BrMBOM
OpraHi3My IIi PEUYOBHHH BIUTYTOBYIOTBCS 3 YaCTHHOK i
NOTPAIUISIOTH B OPTaHH, II0 MOXKE BUKIHKATH PEaKLIIo
3 OOKY IMYHHOI Ta pPEPOIYKTUBHOI CHCTEM;

- MO-TPEeT€E, MIKPOIUIACTHK, KU 3HAXOAUTHCS Y
JOBKUIII, BHAUISAE y TOBITPS Ta BOXY TOKCHYHI

PEUYOBHHH,
BUPOOHHUIITBI:

npu  #oro
Oichenon A (BPA) i
epip (PBDE),
poOIstuK 1X AOCTYNHMMU JUIS MPSMOro abo HENpsiIMOro

1110
(ranary,

BUKOPHCTOBYIOThCS

noiOpoMipoBaHHUN AU EHITOBUI
BILUIMBY Ha MBI OpraHi3MHu.

Bueni nyxe 00epeXHO roBOpATH MPO (HaKTHYHY
HeOe3neKy MiKporuiactika Juist roauHu. Ha tenepinnxiii
Yyac MPOBECTH JOCTOBIPHHUM aHai3 JyXKe CKIaJHO, TOMY
IO BiIOMI He BCi JpKepena 3a0pyIHEHHS, MOKH He
3HaW/IeHi  METOIM  BIJACTeXKEHHS  HaANIpiOHIIIMX
YaCTHHOK. Alle € 0e3114 1abopaTOpHHUX JIOCIIPKEHb PO
BJIACTHBOCTI MIKpOIUIACTIKA, SIKI IO3BOJISIFOTh TOBOPUTHU
npo ¥oro moreHniHy HeOe3neky. Tak, MIKpOILIACTIK,
SKAH TMOTpaIuisie B OpraHi3M JIIOAMHHM Wi 4Yac
IPOKOBTYBAaHHS 3 DKo Ta BOJOIO ab0 BIMXaHHS, MOXKE
IPU3BECTH [O CEPHO3HUX YCKIAaTHEHb, BKIIOYAIOYH
PI3HI 3amajeHHs, TeHOTOKCHUYHICTh, OKHCIIOBAIbHUMN
CTpec, amomnTo3 1 HeKpo3, sKi € MPUYUHOK CEepIEBO-
CYAMHHHMX 3aXBOPIOBaHb, JiabeTy, pEeBMAaTOiJHOrO
apTpUTy, HEHpOIEereHepaTUBHUX 3aXBOPIOBaHb  Ta
IHCYNBTY, 3amajieHb KAMKiBHUKA [21].

Kpim ToOro, cmig BigMITUTH, IO I[UIACTUKOBA
YIIAKOBKA, OCOOJMBO IUIACTHKOBI NAKETH, € TOJOBHUM
BIIXOZIOM Ha HECAHKI[IOHOBAHUX CMITTE3BAIMIIAX 1
IUBDKaX Ta PErylspHO  3’iHalOTbCs  YHCICHHUMH
MOpPCBKHMH 1 HaA36MHHUMH TBapHHAMH, IO NPH3BOIHUTH
JI0 CMepTETbHUX HACTIIKiB [6].

[HmmM  cmocoboM  yTmmizalii  BiAmpanbOBaHUX
IDIACTUKOBHUX BHUPOOIB € iX TepMiyHE 3HEIIKOKECHHS
OUISIXOM ~ TIPOBEACHHS  MPOLECIB  CHAJIOBaHHS,
razudikamii Ta mipomizy. TakuM YHHOM MOXKHA
3MEHIINUTU 00csr 6mu3bko 90 % BiIxo/iB, SIKI HE MOXKHA
3amobirtm a6o mepepoburn. CnamoBanas TIIB,
30KpeMa IUIaCTUKOBHX, CEpel IHIMX TepMIUYHHX
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METOMIB 3apa3 Ma€ HaHOUThIIe pPO3MOBCIOPKCHHS.
[porec cnamoBaHHS TPOBOAATH Ha 0a3i MPOMHUCIOBHUX
KOMIUIEKCIB, OCHAIEHUX CIIeliaJbHUMH KOTJIaMH abo
rmeJyaMu Ui TEPMIYHOTO PO3KJIATaHHS MatepialiB 3a
JIOIIOMOT' 010 KHCHIO. I1i)1 yac criaimoBaHHS IUTaCTHKOBUX
BiIXO/IB BiAOyBaeThCs 3HAYHA pEKyIepamis eHeprii y
BUIUIAII TeIUia, Mapu abo eNeKTPOCHEprii, mo MOoxKe
OyTH BHKOPHCTAaHO JUIsI TOOYTOBUX, NMPOMHUCIIOBHX a0bo
TpaHCTIOPTHUX 1OTped. OTpUMaHHS eHeprii 3a paxyHOK
CHAJIIOBaHHS TIONIIMEPIB CTAa€ OCOONMBO aKTYaJbHUM 3
TOYKH 30pYy NMpoOIeMH BUYEPITHOCTI BUKOITHOTO T1aJIUBa.
[Ipu upoMy Hemae moTpeOM B COPTYBaHHI CMITTH,
HEOOXIHO JIUINE TMOAPiIOHIOBATH BIAXOMH IO JOCHTH
BEJIMKUX IIMATKIB, 00 3a0€3MMeunT HEOOXITHUN IS
TOpiHHA AOCTYI KUCHIO. X04a MoJiMEepHi KOMIOHEHTH Y
BiJIX0J]ax 3a MacOI0 CTAHOBJISATH Jikiie 7 %, BOHU JaIOTh
30 % eneprii. Tak, BUKOpUCTaHHS y BUIJIsAI namuBa 1 T
3a3JaNierifib MirOTOBJICHUX 3MIIIAHUX TOJNIMEPHHUX
BigxomiB 30epirae 1,4 1 Byrimus [14].

3a3HaunMo, M0 po0OTa CMITTECHATIOBATHHHUX
HiIPUEMCTB Ma€ 3HAuHI KAIiTaJbHi Ta eKCIUTyaTaliiHi
BUTpATH Ta BHUMarae BUCOKOKBaTi(hiKoBaHUX
CHeliaJicTiB A4  YOPaBIiHHA  TEXHOJIOTIYHUM
npouecoM. lle TOSCHIOETBCS BUCOKOI TMOTEHIIHHO0
€KOJIOTIYHOI HEeOE3MEKOI0 TaKUX 3aBOMIB. TexHomorii
TEPMIYHOIO 3HEIIKOMKCHHS IUTACTHKOBUX BIIXOJIB
NPU3BOAATH 0 BHBUIbHEHHS 3Ha4HOI KibkocTi COp,

BoAsHOI mapu, TokcmyHmx rasiB (CO, NOy,
alleTalb/Ieriay, aleToHy, OEH301y, TOJYOJy, KCHIIOINY,
OeHzanpzeriny, Gopmanberiny, camiluIagbIeriay,

¢ocreny, AioKcuHIB, GypaHiB, CONSHOI KHCIOTH, TOLIO)
Ta YTBOPEHHIO 30JIBHOTO 3QIIUIIKY, L0 MICTHTh BaKi
Mertanu (cBuHENb i pTyTh) [12]. TOKCHHHU BiX BHKHUIB,
JIETIOYA 30J1a 1 IIJIAK MOXKYTh 3a0pyIHIOBATH MOBITPS, &
Jaimi  mepeMillylodMch — Ha  BENHMKI  BiJCTaHi,
HAKOIMYYBATUCS B IPYHTI 1 BOJ, & 3TO/IOM MOTPAILISATH
B OpraHi3M JIFOJIHU 110 XapUYOBUM JIAHIFOTAM

daxiBui  CTBEpMKYIOTh, 10  HaWCydacHim
CMITTECTIANIIOBAJIBHI 3aBOIA € BUCOKOMEXaHI30BaHUMHU 1
ABTOMATU30BAaHMMHU  MANPUEMCTBA, SKI  OCHAILEHI
CKJIaJHUIMH  TPUIAJaMU  KOHTPOJIO  3a0pyJaHEHHS
MOBITPS A 3a0e3MeYeHHs EeKOJIOTIYHOI  Oe3meku
BUKUiB [22].

VY pobori [14] nHaBenmeHo nmami, mo HeGe3meka
3a0pyIHEHHS JOBKUUIL  CYNEPTOKCHKAaHTaMH  TIPH
CHANIFOBAaHHI MONIMEPHHUX BiIXOMIB 3HAYHOI MipOI0
mepebinpIieHa 1 Oimblie BiZHOCHTBCA 1O CTapux
CMITTECTIANIIOBAILHUX YCTAHOBOK. [Ipu TemmepaTtypax
1200-1400 °C, xapakTepHUX IJIsl Cy4aCHUX YCTaHOBOK,
I[i PEeYOBHHH OE3MOBOPOTHO PO3MANAIOTHCS, & YacTKa,
[0 HE pO3KIanacs, MOMJIMHAEThCS B aJCOPOYI0YMX
¢binpTpax. Bukunm qiokcuHy gocsararTh Bekoro 0,6 MKT
Ha | T momimepiB. Ilix gac cmamroBanHs 1 T KaM’sTHOTO
BYruwist Buaisietbes 1-10 MKr giokcuny.

OTKe, CHadrOBaHHSA IIIACTHUKOBUX BIAXOIIB Ha
CHOTO/IHI 3AJTUIIAETHCS OAHMM 3 OCHOBHHX CIIOCO0IB iX

yTuITizanii HaBiTh B €KOHOMIYHO PO3BHHEHMX KpaiHax.
Tak, B Anonii cnamoetbes 80 % cmitrs, y Ieemii —
48 %, y ®panuii — 35%, B Himewumni — 32 %, y
Benukobputanii — 31 % [19].

3apa3 B VYKpaiHi [pamooe  JUIIE  OJUH
cMmiTTecnamoBaibHui  3aBox  «Emnepris» (M. Kuis),
TIOTY>KHOCTI SIKOT'O JIO3BOJISIFOTH crianmtoBaTh Jmie 20 %
TIIB cromuui. Kpim Toro, y m. JltobotiH XapkKiBchbKoi
o05acTi  eKCIUTyaTyeTbCs — OJlHA
M. XapkoBi — JBi MOOUIBHI
ycTaHoBkH [9].

BigmoBimHo €Bpomneicbkoi iepapxii yrmpaBiIiHHS
BiIXOMaMU 110 HaWOUThII e(eKTUBHHX CIOco0iB
MOBO/DKEHHSI 3 BIJXOJAaMHU BIJJHOCATH IX IIOBTOpPHE
BUKOPHUCTaHHS abo TmepepoOJIeHHs 3 OTPUMaHHIM
KopucHol mpoaykuii [12].

[ToBTopHe BHKOpHCTaHHs BimxomiB (Reuse) — e
BUKOPHCTAHHs pedeld 3a X MepBiCHUM NpU3HAYCHHIM
abo /uIsi BUKOHAHHS HOBHUX, HEBJIACTHUBHX 1M paHille,
¢yHKIiH. PeMOHT i MpOJOBXKEHHS TepMiHY CIyXO0H —
OCHOBa TMOBTOPHOI'O BHKOpHCTaHHs. Haiisckpasimi

YCTaHOBKa, a y
CMITTECIIATIOBAIbHI

OpHUKIaau: O0OpOTHA IUIACTHKOBA Tapa s HAroiB,
TOPTIBIJISL B)KUBAHUMHU pPEeYaMH, BiTHOBIICHHS BUPOOIB y
NPOMUCIOBUX yMoBax (remanufacturing) nuisxoM
3aMiHM BY3JIB 1 JeTajeu;
MUCTELTBA 1 IEKOPY 3 JIeTajel 1 pedel, 1o BiACTYKHIH
CBIiil TepMiH.

ITin nepepobaennsim (Recycling) maroTe Ha yBasi
¢iznuHe (MexaHi4He) YM XiMi4HE MEepPETBOPEHHS OY/Ib-
SKAX peueil y HOBI Marepianu ab0 CHpPOBUHY, TOTOBI
MPOMUCIIOBI BUPOOH, B YIIAKOBKY, KOHCTPYKIIT, YH 1HII
TOBapH IIUPOKOro BXKUTKY. Halnommpeninri npukiamu:
BUTOTOBJICHHS TOJIMEPHUX BHPOOIB 3 IUIACTUKOBUX
BiJIXOIiB, (uticoBoro ozsry i cunrtenony 3 PET-musiok.

Ilix wac XiMi4HOro NepepoOICHHs ILIACTHKOBI
BIIXOAM pPO3KIAJAIOTHCS HAa BHXIJHI  MOJEKYIH-
MOHOMEpH, 3 SKUX IOTIM 3HOBY MOXKHAa BHUTOTOBUTH
HOMIMEpPHUH NPOAYKT 3 THUMH X BIIACTUBOCTSIMHU.
Mexaniune nepepoOieHHs — 1ie (i3MIHUI poLIeC, KUt
CKJIAJIA€ThCSl 3 €TaIliB PO3MOJINY IUIACTHKY 332 BUAAMH
MoJiMepiB, TX OYHIIEHHS, MOAPIOHEHHS 1 PO3IUIaBy B
rpaHyaH (K BTOPWHHY CHpPOBHHY) abo Bimpa3y B
KiHIIEB] TOBapH, HAPUKIA B ITiBKY [13].

Ille ommH BapiaHT BHpINIEHHA MpodIEMH
IUIACTHKOBUX BIJXOMIB — CTBOPEHHs IAaKyBaHHS, SKe
010JTOTIYHO PO3KIANAETHCS, 1 MiCTIS BUKOPUCTAHHS MOXKE
OyTH KOMIIOCTOBaHO ab0 MeXaHIYHO MepepoOIeHO B
CHPOBHUHY.

Maitke Bci BUAM IDIACTUKY MOXKHA ITEPEpOOIISTH.
OpHak CTYIHB X TepepOOKH 3aIICKUTh BiJl TEXHIYHHX,
€KOHOMIYHHMX Ta JIOTiICTUIHUX (HaKTOPiB.

CtpykTypa TmoNiMepiB HE TINBKH BU3HAYAE THUIT
3aCTOCYBaHHS IUTACTHKOBHX BHPOOiB, alle TaKOX
BIDIMBA€ HA TEXHOIOTIYHY MOXKIIHMBICTH IepepoOICHHS
TUTacTMAcC MICHA 3aKiHIeHHS CTPOKY iX BHKOPHCTaHHS.
Jleski moniMepy BUXOAATH 3 Jaxy 1 pyHHYIOTbCS ITiJ] 4ac

CTBOPEHHSI IPEAMETIB
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MeXaHiyHOro abo TEepMIiYHOrO BIUIMBY, a L€, B CBOIO
4yepry, OOYMOBIIOE iX 3IaTHICTH J0 NepepoOIeHHS.
Kpim TOro, 0Gararo mIacTHKOBHX BHPOOIB MOXYTb
CKJIaZiaTUCs 3 AEKILTBKOX THIIB IONIMEpIB (BIIOMHUX SK
JIaMiHOBaHI IUIACTMacH), IO POOHUTH iX TaKUMH, IIO
BaXXKO ITEPEPOOIISITH.

Y 1988p B CIIA CHiikow IUIaCTUKOBOL
npomuciioBocti (Society of the Plastics Industry, SPI)
Jutst 3a0e3TedYeHHsT yTUITi3alii OHOPa30BHX IPEAMETIB
OyJIO PO3pPOOMIIO CHCTEMY MapKyBaHHS JJIs BCIX THITIB
IUIACTUKA.  YHIBEpCaJIbHUM  3HAKOM  MOXIIUBOT'O
BTOPUHHOT'O TIepepoOsIeHHsT BUpOOY ab0 MakyBaHHS €
TPUKYTHHK 31 CTPUIOK, KOXXHa 3 SKHX O3Ha4ae (azy

3aMKHYTOIO IIMKIy «CTBOPEHHS — 3aCTOCYBaHHS —
yrumizanis». Huppu (koxm) BeepenuHi TPUKYTHHKIB
O3HAYalOTh THUI Marepialxy, 3 SKOro BHpPOOJIEHO
nponykuito. Ile 3Hakm exomoriuHoro MapkyBasHs 11
tuny [23]. Kogu SPI mmpoko 3acToCOBYIOTbCSA i
MO3HAUCHHSl THUIy MaKyBaJbHOro Matepiaxy. Taka
NpaKTHKa € 000B'SI3KOBOIO B OaraTthox KpaiHax.

3HaK EKOJOriYHOrO MapKyBaHHS Ha IUIACTUKY
MOKa3ye, M MOXKHA TIepepoOuTH IIed BHUpiO, M0 B
HbOMY TIOTEHIIHHO 30epiraerbcst 1 K CHOXHBAY
TOBMHEH BHKOPHCTOBYBATH JaHMH THI TOJIMEpY.
Buniyistore ciM THIIIB MapKyBaHb JUISA IUTACTHKOBUX
marepianis (ta6un. 3) [12]:

Tabmu 3
MapkyBaHHS IIJIACTUKY 32 MOXOIKEHHSM Ta MPU3HAUYECHHSIM
Kon Tun .
. . . ITorenmian
iIeHTU(IKAIT MJIACTUKOBOTO BrnactuBocti Cdepa BUKOpUCTAHHS
. . nepepoOICHHS
11 moaiMepy MOJIIMEPY
1 2 3 4 5
- BHCOKI 0ap’€epHi BJIACTUBOCTI;
- CTIHKICTB 10 COHSIYHOIO
CBITJIa;
- HE PEKOMEHIYEThCS TInacTHKOBI TUISAIIKK JUTS
A PET / PETE narpisaru Buite 60 °C; PO3JIMBY MPOXOJIOHKUX HAIIOIB,
Lu Ionierunen - TIPY HasBHOCTI CNEMIabHOrO | BOJH, COKIiB, POCIHHHOTO Bucoxuit
Tepranar 3HAaKy MOXHA pO3irpiBaTu B Maca Too
MIKpOXBHJIBOBIH Ieui;
- HE PEKOMEH/IYEThCS
BUKOPHCTOBYBATH
6araTopa3oBo
INonieTuneHoBi makerH,
HOJIieTHIICHOBI TUTiBKY,
A PEHD / HDPE - BHCOKA MILHICTb 1 CTilHICTD Kox—xTeP’IHepI/I, TULATITRH Jj14
Ll Hoierien J10 XIMIYHOI'O BIUIMBY; MOJIOKA, .BIZlGIJ]V}OBa‘ilB, JoGpuii
A - JIOITyCTUME TEILIOBE LIaMIIyHiB, MUAHNX T2
06pobnenns 1o 90 °C YUCTSAYMX 3aC00IB, KaHICTP UL
MOTOpHOI Ta IHIIMX MalllMHHUX
OJIUB TOLIO
ITakyBaHHS Xap4oBUX
- Oe3MeYHICTh Y BAKOPHCTAHHI | MPOAYKTIB Ta PiIAMH st
B MOOYTOBHX 1 MPOMHCIOBUX moOyToBoi XiMii, Marepian st
A PVC |V yMOBax; ‘ . BUTOTOBJICHHS JMTAIHX
Lu . - MOYKE€ BUJIUIATH LIKiIJIMB1 Irpamiok, OymiBeIbHIX Huspkuit
IoniBininxaopung . L .
PEYOBHHH TIIBKH IPU MarepiaiB, i30J1TOpIB Ui
LIECTIPSIMOBAHOMY CJIEKTPUIHNX KaOeliB,
CMAIOBaHHI (HEe HAarpiBaHHI) JKOPCTKUX TPYO, BiHIIIOBUX
IUIACTHHOK
- BUCOKa MIIIHICTB 1 CTIHHICTh TlakeTH 1St 3aMOPOXKEHHUX
JI0 XiMIYHOT'O BILIMBY; HPOJIYKTiB, THYYKE IUIACTHKOBE
A PELD / LDPE - HE PEKOMEHTYEThCS MaKyBaHHS I MLy Ta
L-‘A TonieTunex HarpiBati i 30epiraTu rapsay ripyuuLi, IIACTHKOBMX Jobpuit
HU3BKOI LIUTBHOCTI | iXKYy; IUISILIOK, THYYKI KPUIIKA JUTS
- He JIONTyCTUMO BUKOPUCTAHHSA | KOHTelHepiB
B MiKpOXBHIJIbOBIH meui
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[Mponosxenus Tabim. 3

1 2 3 4 5
Bupobu 6aratopazoBoro
BUKOPUCTAHHS JUIs
S MiKpOXBHJIbOBHX HEYeCi,
- BUCOKA MILIHICTb 1 CTiiiHiCTh .
o KyXOHHE IIpUJIaJyLs, EMHOCTI
A pp JI0 XiMIYHOT'O BILIHBY; .
o JUIst HOTYpTy, Maprapu .
5 . . - MOJKHA po3irpiBaTH B rYPLY, MaprapHry, Jo6pwuii
Ioninporminen . . . CHPOIIiB Ta KETYYIIiB,
MIKpOXBIJIBOBI#I T1€ui; N
OZHOPA30BUH MOCY 1S
- MOJKHA 3aMOPOXYBaTH L
posirpiBaHHs y
MIKpOXBHJIBOBHX I€4aX, M'sIKi
KPHILIKH JUISl TUISILIOK
- M IXOJUTH JI0 OTHOPA30BOTO
BUKOPHCTaHHS 3 XOJIOJHOIO SleuHi KOHTEHHEPH,
A TKero; OJIHOPA30BI YalIKH, TapiIIKH,
PS - HE PeKOMCHIYETHCS TaIli, CTONOBI MPHOOPH N
6 . p . Y . 1, . p . PH., OOMexeHuit
IMomnicrupon HarpiBaTH i 30epiratu rapsay OJIHOPa30Bi KOHTEHHEPH Ha
TKY; BUHIC
- HEe JJOITYCTHMO BHKOPHCTAaHHS
B MIKpOXBHIIBOBIH Itedi
OTHER Byrmi st HanoiB, muTsdi
THIIe — MpoxyKIis, MOJIOYHI TUISIIKH, KOMITAKT-
A BUT'OTOBJICHA 3 . N .. JIMCKH, CTaKaHU
- . 3anexuTh Bif moiimMepiB abo ix N .
IHIIIOrO THITA . «HENPOIIMBANKNY, KOPIYCH Huszbkuit
KOMOiHari1 ..
IUIACTHKY a00 CNIEKTPUYHHUX MPHCTPOIB,
OararorapoBe JH3H, OKYJISPU, aBTOMOO1IIBHI
MaKyBaHHS (apw, IUTH, IIAHeN TpUIaLiB
Po3pobneni y  cBiTI  TeXHONOrIl  MOXYTb Ha Ttenepimmiii yac B YkpaiHi nepepoOnsieThes

nepepoOnsTH  OUIBLIICTH THIMIB IUIACTUKY. HaBiTh
peaKkToIIacTh MOXYTh OyTH XiIMIYHO mepepoOIIeHi.
OO0OB’SI3KOBOI0  YMOBOIO €(DEKTHBHOCTI TEPEpOOKH €
peTelbHE COPTYBaHHS CMITTS 3a BHIAMU. 3araibHHUIl
o0csr mepepo0JIEHOr0  TUIACTUKY BU3HAYATUMETHCS
€KOHOMIYHOIO JIOLIITbHICTIO I[OT'O Tpolecy.
[epepobnena mpoayKIist i3 TIUIACTUKOBUX BIAXOJIB
MOBUHHA OYTH KOHKYPEHTO3JaTHOI 3a IIHOK Ta
SIKICTIO 3 aHAJOTIYHOI0 MPOAYKIIEI0, BUPOOJIEHOK 3
aIbTePHATUBHUX MaTepianiB. OTKe, KIHIEBHH PHHOK
nepepoOIICHOr0 TUIACTUKY OBHHEH OyTH CTa0OlIbHUM Ta
KUTTE3TATHUM, MO0 TOKPHUTH BUTpaTH Ha 30ip Ta
COPTYBaHHS IUTACTUKOBHUX BimxoxiB. THII MiIacTUKOBHX
MaTepiaiiB, SKi HepepoONsIOThCS B OKpeMil KpaiHi,
3aJIOKHUTH BiJ| CXeM 300py BIAXOAIB Ta iH(pacTpyKTypH
TIOBOKEHHS 3 BiIXOAaMH.

Jlinepamu y cBiTi 3a mepepobmenasm TIIB e
Himewyunna, sxa yrumizye 68 % cwmitra, ®panmis i
[iBmerna Kopes — mo 59 %, HIemis — 51 %,
Benukobpurasist — 45 %, Itamis — 44 % [19]. Tpuuomy,
srigHo [18] GinmbmricTh TIacTMAac, ki MepepodIIIOThHCS,
NPOXOIATh IO MPOLEAYpY JHMIIe OJWH-IBAa pasH 0
OCTAaTOYHOI iX yTwimizamii, Tomi SK B poboti [6]
migpaxyBanu, [0 Ha ceoromHi Jsmme 10% — me
IUTACTHK, SIKAHA OYIT0 IepepoOJIeHO He OIH pa3.

ommbko 10-12 % mnactuky, mo ckiagae 180 tuc. T 3
338 tuc. 1. icHyroumx moTyxkHoctel [24]. Takwuit
HU3bKHI 0OCST mepepoOJieHHs MJIACTUKOBHX BUPOOIB i
HEJ103aBaHTaXKEHICTh 1 ANPUEMCTB-TIEPEPOOHUKIB
HOSICHIOETHCS TAKUMH YHHHUKAMH:

- BHUCOKAa BapTICTh MEpPEpOOJCHHS IUIACTUKOBY,
MOPIBHSHO 3 HOr0 3aXOPOHEHHSIM Ha CMITTE3BAIUIIAX,
1110 3HW)KYE €KOHOMIYHI CTUMYJIH TTiIIPHEMCTB;

- BIJICYTHICTh KYJBTYpH PO3IUIBHOrO 30MpaHHs
CMITTS cepeJl HaCEeNeHHS,

- HEHAJIeKHO PO3BHHYTa iH(pacTpyKTypa 300py
1 mepeBe3eHHs pi3Hux BuaiB T1IB;

- BIICYTHICTH 3HAKiB €KOJOT19HOTO MapKyBaHHS
Ha JedKMX BHUIAX IUIACTHKOBOI YIIaKOBKH, IO He
JIO3BOJIAE 1 imeHTH(]IKYBaTH;

- HEMOXIUBICTh TEepepoOJIEHHS IUIACTHKIB, SIKi
CKIaalOThcd 3 JEKUIBKOX TMOoNiMepiB abo MaroTh
HAaITMJICHHS TOLIO.

3amisi  BUpIMICHHS TPOONEMH yTBOPSHHS Ta
HaKOIMYEHHS TBEpANX MOOYTOBMX BIAXOMIB, 30KpeMa i
TUTACTHKOBUX, B YKpaini B 2017 p. Oymo cxBaieHO
HamionaneHy cTpaterito yOpaBIiHHA BiIXOZaMH O
2030 p. Crpareris po3po0iieHa Ha MPUHIMIIAX MOTITHKH
€C 3rigHO 3 3000B'sI3aHHAMH, B3STHMHU YKpaiHOK 3a

Yromoto mpo Acomiamito. OmHUM i3 TOJIOBHHX
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npuHouniB  Ctpaterii € BIPOBAa/DKEHHS CHUCTEMH
Po3mmpenoi BimosinansHocTi BupooHuKa (PBB).

[Momituka PBB Bnepmie mowana 3acrocoByBaTucs
Ha modatky 1990-x p.p. cepen HHM3KH €BpPONEUCBKUX
JepkaB, OCOONIMBO Uil BIiAXONIB NAaKyBaHHS, 1 B
nojanenioMy nommupunaca y kpainax €C Tta 3a #oro
Mexkamu. 3 Toro yacy cucremMa PBB crpusiina 3HauHOMY
30UMBIIEHHIO  TEMIIIB  TepepoOJIeHHS  BiJIXOMIB,
JOTIIOMOITIa  36KOHOMHTH  JIep)KaBHI ~ BUTpath  Ha
YIpaBIiHHSA BigXOAaMU 1 CHpHsUIa YHE3aJeKHEHHIO
chepu yUpaBIiHHS BIiIXOHAMHU BiJl CKOHOMIYHHX
KOJIMBaHb 1 HAJXO/PKeHb mojatkiB [24]. 3rimHo 3 PBB
BUPOOHUKHU BiTIIOBIZAIOTh 32 CBOKO MPOAYKIIIO HABITH
mcias  TOro sK TNPOAYKHis Oyaa BUKOpUCTaHa,
BIICHYXWIa CBilf TepMiH, crTaja HENOTPiOHOO
crokuBaueBi Tomo. Llg BiAMOBIMANBHICTH BKJIHOYAE
30KpeMa 30ip, COPTYBaHHSA Ta MiJIrOTOBKY MPOXYKIIii
JUTS TIOJAJTBIIIOTO TIEPEePOOICHHS UM BiTHOBJICHHS.

OcobmuBo Tpeba Big3HauuTh, 1o PosmmpeHa
BIJIMOBITAJIGHICTh BUPOOHHMKA CTOCYETHCS TAKOXK 1
YIIAaKOBKH TOBapiB. Yci JIAHKM BUPOOHMITBA Ta 30yTy
YIIAaKOBKH (BUPOOHUKH, IMIIOPTEpU Ta piTeisiepu)
OepyTb Ha ceOe 3HAUHY Bary BiJIlTOBiJAILHOCTI 32 BILIHB
YIIAKOBKH HAa JOBKIJLISL. Vnerbes i Mpo «IepBHHHHID
BIUIMB, IIOB’S3aHUM 3 BiZOOpPOM MaTrepiamiB  uis
YIIAKOBKH, 1 PO3pOOKOI0 1 BUPOOHUYHMMHU TPOLIECAMH SIK
TakKUMHU. A TakOXK — 1 MPO BIUIMB «HA BHUXOII», SIKHA
BKIIIOYA€ BUKOPUCTAHHS YIAKOBKM Ta ii yTHJII3allifo
micysi BUKOHAHHs Hel cBOiX ¢yHkuid. Tak, 3aBIsku
PBB B kpainax €C y 2016 p. nepepobisinocs Big 40 1o
80 % Biaxomis ymakosku (puc. 8) [24]:
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Puc. 8. Yactka nepepoOiieHHS BiIXO/iB YIIAKOBKU
B KpaiHax €C

3amiss  eeKTUBHOTO MEpepoOJICHHS  TBEPIHX
moOyTOBHX BIOXOMiB, 30KpeMa 1 BiANPaEOBaHOTO
IUTACTUKY, ISSIKAMH KpaiHamMu €Bpomm Ta cBiTy Oyio
BBEIICHO CHCTEMY pO3JAITBHOrO 30WMpaHHS CMITTH,
3aKOHOIABYO 3aKpIiIUIeHy Ime B KiHMm XX cT. 3apas i
VKkpaiHa Hamaraetbcs BIPOBAAUTH TaKy CHUCTEMY.
Hapasi, 3 1ciuas 2018 p. VYkpaima 3000B’s3amacs
COPTYBAaTH BCE CMITTS 3a BuaaMu matepiaiiB. OCHOBHI
3acaau OO BHKJIAJIEHO y cTarTi 32 3akoHy YKpaiHu

«IIpo Bimxomm», A0 sKOi OyB MOJAHWUU BiIITOBITHUIA
nyHKT y 2012 p. [23]. SkicTh mOminy CMITTS 3aJIe)KHTh
BiJl aKTHBHOCTI 1 CBiJIOMOCTI BCIX YUaCHHKIB (TPOMaJIsH,
MICIIEBOI BJa/i, BAPOOHUKIB MPOAYKIIii) HA BCIX eTamax
IIOT'O TIPOIIECY.

Bigmosinno Crparerii ynpaBimiHHS BiIXOZaMHu IO
2030 p. Ykpainoto mianyeTbes [24]:

- mepepobnstu 65 % TIIB BimxoniB, cepen HUX
He meHnre 70 % ynakoBkw;

- BUIOTOBJISITH  IUIACTUKOBY  yIaKOBKY,
TIOBHICTIO IMiJUIA€THCS TIePepoOIIi;

- BHBO3WUTH Ha cMmirre3Banuma He Ounpmre 10 %
TBEPANX MOOYTOBHX BiJIXOIiB.

sKa

BucHoBxku

KoMmruiekcHe BHpimIeHHs T100anbHOI MpoOieMu
TUTACTUKOBOTO 3a0pyAHEHHS JOBKULIS BHMarae Bij
KpaiH cBiTY, YKpaiHM B TOMY YHCJi, BIPOBa/KECHHS
HOBOi TMONITUKHM YIpaBiiHHA Biaxoxamu. OCHOBOIO
IbOTO MOXKE CTATH €KOHOMiKa 3aMKHEHOT0o IUKiy. Taka
MO/JIeITb BITHOCHH Tependaydae mepeTBOPEHHS JiHIHHOro
KHUTTEBOTO IMKJIY HPOMHCIOBOI MPOAYKIII, TOBapiB,
pedyell y 3aMKHEHHMH 0araTtopa3oBHi J>KUTTEBHH IIMKIL.
[MopiOHMK  migXig  MOXIMBHHA TPH  HIUPOKOMY
3aCTOCYBaHHI HPOIECIB NEPEpOOIEHHSI Ta TOBTOPHOTO
BUKOPHUCTAHHS TPOAYKIII, 1110 Oy/ie KOPUCHUM, SIK IS
JIOBKIUJIJIS 1 3IOPOB’ ST JIFOJMHH, TaK 1 I CKOHOMIKH.

[MpiopurerHrMuU HarpsiMamMmu peadizarii
CKOHOMIKH 3aMKHEHOT'0 LIUKITY €:

- CHOpPUWSIHHS HOBTOPHOMY BHKOPUCTAHHIO
MPEeIMETIB;

- MIJBUILEHHS KYIBTYPH PO3IUILHOTO 30MpaHHs
BIJIXOIIB cepell HaceICHHS,

- TPUINUHEHHS BUBE3CHHS PO3AUILHO 3i0paHHX
BigxoxiB Ha nomironu TIIB;

- PpO3BHHEHHS  EKOHOMIYHHX
3aBISKA SIKUM 3MEHIIYEThCS BHBI3
3BAJIMILA,;

- CHOpOIEHHS Ta  TapMOHI3aIlisi  METOIB
po3paxyHKy TapudiB Ha CMITTS sl ITiJBHIICHHS
KOHKYPEHTO3JIATHOCTI MepepoOIeHOT MPOLYKIIii;

- CTHMYNIOBaHHS  HPOMHCIOBOIO  CHUMOi03y:
MIEPEeTBOPEHHS TOOIYHOTO TPOMYKTY OIHI€l Tamy3i y
CHpOBHHY JUISI 1HIIION;

- BiIMOBIIEHHS NP BUTOTOBJICHHI MPOAYKIIi Bif
MaTepialiB, sSKi He MOYKHA MTepepoOIIATH;

- CEKOHOMIYHE CTHMYNIIOBaHHS  €KO-JU3aiiHy
YIIAKOBKM 1 CXEMH BIJHOBIICHHS Ta MEPEPOOIICHHS
TIPEAMETIB BIKUTKY.
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PLASTIC POLLUTION IS ONE OF THE MAIN ENVIRONMENTAL PROBLEM OF HUMANITY
E. Mykhailova
Simon Kuznets Kharkiv National University of Economics, Ukraine

The article is devoted to the global environmental problem of plastic waste pollution. Now, about 9 billion tons
of primary plastic have been produced. Of this amount, 6.3 billion tons is plastic waste, of which 9 % was recycled,
12 % incinerated, and 79 % accumulated in landfills or in the environment. The main feature of plastic materials is
their stability. Once in the environment as waste, plastic can be in its original state for more than 450 years.

The purpose of the article is to study the current state of production and use of plastics, as well as the field of
plastic waste management; identification of perspective methods for solving the problem of plastic pollution.

Plastics are organic macromolecular compounds that have high quality characteristics. Due to this, they

became widespread. There are different types of plastics: thermoplastics, thermosets, foams and bioplastics.
Currently, 40% of plastic is used once, after which it is discarded. Under the influence of various factors in the
environment plastic slowly breaks down into small fragments, known as microplastics. Microplastic particles get
into the soil, water, and through food chains can enter the human body. Potentially microplastics can negatively
affect the human body.

To solve the problem of accumulation of plastic waste in the environment, many countries around the world,
including Ukraine, are implementing a waste management system based on the European waste management
hierarchy. The hierarchy reflects five approaches to waste management: Removal (waste disposal and incineration
without energy production), Recovery (waste incineration with energy production), Recycling (waste conversion
into secondary raw materials for reuse), Reuse (waste reuse without recycling) and Prevention (waste amount
minimization). Disposal is the least efficient way of waste management, and recycling and prevention are the most
effective ways.

Keywords: plastic, waste, pollution, environment, landfill, recycling.
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