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ANALISE DO CICRO\DE VIDA . oouseecanon

INSTALACAO -
'H Energidtilizada

FUNCAO
® REPAROS e H Agudltilizada

o RECICLAGEM ANALISE DO CICLO chuAcia
® MATERIAS PRIMAS DE va @

) b Toxicidade
® PROCESSO DE FABRICACAO
® TRANSPORTE e EMBALAGEM H Eutrofizacao
& ©
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ANALISE DO CICLO

h "N d RElicacogsba aguaiglternativasiglasticasaautilizadas
emargascalasplasticasxaminadosstelocumerapresentamma
contribuiciatal de GEE (gasefeitie stufanaidbaix@mcomparacao
com aalternativasnl3 de 12sdS |

tamboresdustriais

h le®onomide GBEAriamde 10 a 90%¥gnsiderandato oiclade
vidaloprodutquantoimpactdeus® |

OS PLASTICOS SAO MAIS SU
>90% DOS CASOS

Relatéridelmpact€limaticdos lasticoév2), McKinsey & Company, 2022
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ANALISE DO
CICLO DE
ACV

hVariogstudomostraramuemuitosnateriaisisadosomalternativagoplasticemembalagersomo
algodawidrg metabubioplasticoEemumimpactaignificativameneioemtermosieemissade CO2
ouusadeaguamcomparac@mmembalagepsasticasEnmeédigemrelaca@sembalagemasimentares
atuaissubstituiembalagepdasticaporalternativasumentaria peso dambalageem3,6vezesouso
deenergi@m2,2vezes aemissOadedioxidalecarbonem?2,7veze® |

N. Voulvoulis et al., Examining Material EBMider@arbon Footprint, Centre for Environmental Policy, Imperial College London & Veolia UK, A
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ANALISE DO CICRO\DE VIDA

Oplastic@® maissustentavegue outrasateriais

Materials and the EnvironmbrforEmm Material ChiéeditBon, Michael F. Ashby, Buttirwentiann / Elsevier, Oxford, page 232, UK, 2021

Massa do PegaddeCarbonc Pegadde

Recipient€ipo e Materic  Recipiente Rececipiente Cafbonpor ReciTc?;(gedr(eP %)
(gramays (kg/kqg) fluida(g/L)

+ PE+ Al + PP 22 3.55 0
1LGarraf@®EAD 30 2.8 8
500miGarraf®ET 25 2.7 21
440ml Lata disco 45 2.3 235 42
750mGarrafaeVidro 325 0.76 247 24
440ml Lata dduminio 20 12 545 43

ADistracadoglasticos



TUBOS DE AGUAAPORTAVEL

Tubosdeplastic@aocosmaissustentaveis

D.Sanjuadelméet al., Environmental assessment of different pipelines for drinking water transport and distribution
network in small to medium cities: a case from Betanzos, Spain, Journal of Cleandsdtdelubtion, 66, pp 588

Comparagdo Impacto Ambient@alaséeeConstruc&ivil de 200 mnDdgmetro W HDPE B PVC B DI B GFRP
PEAD, PVC, Ferro ductil, FReforgesdontibra de Vidro

Ll =
(OOHI\.)

Relatcato PEAD

O L N W N OO O y ®

kg Sb eq kg SO2 eq kg Po4 eq kg CO2 eq kg CFC-11eq kg C2H4 eq
ADP AP EP GWP OLDP PCOP CED
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ANALISE DO CICLO DE VIDA

Asubstituicadeembalagegravaimpacto

Produto ImpactoRelativo

Sacolas 28 Raper Cotton Bioplastic
Embalagext Paper Glass Metal

Canudos?2 Paper Glass Metal

Tubog 13 Copper Iron

Cédulas x 2 Cottorpaper

Téxteix 2 Cotton

Frascos 5 Aluminium Glass Paper

Maiotmpacto
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USO DO PETROLEC

Plasticopoupamaigpetroleao gueonsomem

Combustivé&tesidual

o 2% Oleadeaquecimento
Gasesiquidos 204

4%

Querosene
9%

QOutros
Quimicagsedicament
plastico43%

Gasolina
45%

Diesel
25%

https://www.breakthroughfuel.com/blog/uitderel
https://elements.visualcapitalist.com/visutideprgductandfuelsmadgromcrudeoil/
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USO DO PETROLEO

Aproducadeplasticosequemenogetrdlealo que outrosateriais

N. G. McCrum. C. P. Buckley & C. B. Bucknall, Principles of Polymer Engineering, Oxford University Press, UK, 1988

700 B Combustieétroleosadparanerg)a

Magneésio

500 B Matérimrimapetrélensadoomaonatérigrima)
AluminieundicsolPresséo
500
ZincéundidsolPresséo
400 Aco
POM / Acetal
300 PPO Nylon 6
Nylon 6,6
PET  Ppolycarbonato
200 Acrilico  polipropileno
ABS PV
Poliestireno
PEAD
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IMPACTO DA EMBA

Embalagem
~3%

Producae
Distribuicaale Alimentos
97%

Food Packaging SustainatAliguide for packaging manufacturers, food processors, retailers, political institeissatt NAO 25 d

ADistracatod’lasticos

Participacaodasembalagens
na pegadade carbono

Manteiga 0.4 %
Rosbife 0.5%
Cortes de Carne 0.6 %
Presunto 2-4 %
Queljo 1-3 %
Pepino 2%
Ovos 2.5 %
Pao 3%
Leite 4 %
Cerveja 4%




GAS DE EFEITO ES

Osplasticoseduzern GEE

h N b oshendfifiestimadawusdorand a Yezes
maioreso que amissog@sovenientdadasesieproducao
recupera¢@o

h N B osbgnefigigstimadawuspoderiaser de 9 a 15
vezemaioreso que asissogsevist&® n

h substituic@i@produtqdasticgsoroutrosnateriajna
maioridosasqg@aumentacconsundeenergia aemissaie
gases ddeitay 5 DANjS € O/

The impact of plastics on life cycle energy consumption and greenhouse gas emissions in Europe, denkstatt G
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A RECICLESSFTENTAVEL?

AReciclageMecanicproporciongueosplasticosejanaindanaissustentaveis

M Producédo M Transporteocal Exportacao
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PlasticoVirgem PlasticoReciclado

Life Cycle Impacts of Plastic Packaging Compared to Substitutes in the United States and CanadRlatics kinigisaarfidtesfoneFivan Chemistry Council, 2018 C. Wong, A Study of Plastic Recycling @uapty0Chain, University
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SUBSTITUICOES DE EMBALAGENS PLA

Asubstituicadeembalagegravaimpacto

100000
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0

TaxaAtual de Reciclagem Plasticos MateriaisAlternativos
de Plasticos ZeroReciclagem paraEmbalagens

kt CQEquivalent@srano

Denkstatt The impact of plastic packaging on life cycle energy consumption and greenhouse gas emissioSsnm&nyr dpb/, 2Rddutive
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PEGADA DE CARBC

Pegadale Preco
Carbondkg/kg $/ton

Ouro 27,000 67,000,000

Slating 15,000 40,000,000 Materiammaigcologicos
siver 100 800,000 tendemm semaibaratos,
Aluminio 11 2300 portantgsaomalpropensas
Plastico 2310002000 sererdescartadosmiixoe
Papel 07 10002000 economicamardaos

Madeira 05 700 atraentepara coleta e
Concreto 0.12 60 reCiCIagem

Material

Calcareo 0.02 35

Materials and the Environmerinféomed Material Choté&dition, Michael F. Ashby,
ButterwortliHeinemann / Elsevier, Oxford, page 232, UK, 2021
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USO DE MATERIAIS

Polimeros
(predomirdoyPE, PP, PVC, PET)

Metals 1%

(predomirdoacgd
6%

Natural
(predomirda madeira)

9%

Ceramica
(predomirdoconcrejo
84%

Materials and the Environmenrnféomed Material Choice, Michael F. Ashby, Biltteirveondmn / Elsevier, Oxford, pddi€, 209
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Oconsumoundiaemateriasde
90bi déoneladga®rano

Oconsunmundiaeplasticosde
370mi denelad@a®rano

Avaliac@mUsdVundial (Recursofmabordagesistémigaara a
eficiénciderecursaasreducadapoluiciGtefaBringezet al., UNEP, 2017

Produca@dundial e®asticds9502019, Published by M. Garside, Statis
Dec 11, 2020

Ogplasticorepresentaapenas
-0,4%npeso e <dffiolume
dosnateriaguelisamos



USO DE MATERIAIS e CRESCIMENTO

1.2
~ 10- Biomass
2 !
9 0§ Other (for example, plastic)
o B |\etals (metais)
n il [ Asphalt (asfalto)
3 0.6 B Bricks (tijolos)
S_) 04— BN Aggregates (for example, gravel) Anthropogenic
| B Concrete (concreto) (P11 Mass
0.2 -
0
1900 1920 1940 1960 1980 2000 2020
Year

E Elhachaghal., Global humatie mass exceeds all living biomass, Nature, Vol 588, p442, December 2020
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RESIDUOS SO
URBANOS

? Pplasticoaugergaraquas@&4x entre 1960
a 201&ntauafitnalotalderesiduosolcitos
urbanoRSUdumentoeim?2.9x

Oaumentdosresiduoglasticosoincide com a
diminuicadousadevidron D n D2 B OOC

https://www.epa.govAactiguresboumaterialwasteand
recycling/natienakrvievactsandiguresnaterials

*D. Alsiamid. Torres, \MastaldRole of plastics in decoupling
municipal solid waste and economic growth in the U.S., Waste
77, 14755, 2018
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Geracao de Residuos Plasticos, 2010

Geracao total de residuos plasticos por pais, medida em toneladas por ano. Esta medida
considera a geracao total de residuos plasticos antes da gestao e, portanto, nao representa

a quantidade de plastico em risco de poluir cursos d'agua, rios e o ambiente oceanico.

Paises de alta renda geralmente tém fluxos de residuos bem gerenciados e, portanto, niveis

0 tonnes 2.5 million tonnes 10 million tonnes >50 million tonnes
No data 1 million tonnes 5 million tonnes 25 million tonnes
|
Source: OWID based on Jambeck et al. (2015) & World Bank CCBY

Hannah Ritchie and Max Roser{20@% & 5 D {PublisBes brilijizzat@arWorldinData.org Retrieved fromwaittgsid/ata. or g/plaspiollution’
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Parte dos residuos plasticos que sio inadequadamente gerenciados, 2010

A parte dos residuos plasticos que € inadequadamente gerenciada refere-se aos residuos que nao T
sao formalmente gerenciados e incluem a disposi¢cao em aterros ou depositos a céu aberto e nao
controlados, onde nao sao totalmente contidos. Os residuos inadequadamente gerenciados tém um

alto risco de poluicéo dos rios e oceanos. Isso nao inclui os residuos plasticos "espalhados” (littered),

gue representam aproximadamente 2% do total de residuos (incluindo paises de alta renda).

No data 0% 10% 20% 40% 60% 80% 100%
' t l

Source: Jambeck et al. (2015) cCcBY

Hannah Ritchie and Max Roser{20@% & 5 D {PublisBes brilijizzat@arWorldinData.org Retrieved fromwaittgsid/ata. or g/plaspiollution’
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LIXO NA PRAIA

hOhanhistasiasprinciparesponsavpealdixonapraiaCacessiacil
€0 principalotivpara aumerdevisitanté3

"Nossasstudasmbénmdicamque aaioridogesiduatespejados
maiproveérmasareasircunvizinhasqupodesclarecaorigemos
plasticasonceanoaléntdisspacoecaisagossivelmeawnais
eficazgzaraliminua entrada asidugsovenient@s terra no mar."

Pessoasoduzenhxo, naamsmateriais

K. Willis et al., Differentiating littering, urban runoff and marine transport as sources of marineigeénsiio moasitsl, &l @ttt
Scientific Reports, 7, 44479, 2017

M. C. B. Araujo et al., Anthropogenic Litter on Beaches With Different Levels of Development and Bsaaf Bunep $Bed nif)a Coast i
Frontiers in Marine Science, 5 (233), 2008
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LIXO

)

P. W. Schultz et al., Littering in Context: Personal and Environme 14
of Littering Behavior, Environment and Behavioh94520), op 35 |

Dos 1.962siduamtalogadosmaigrequentssias
cigarros (N=348pmisturadtl=337)mapelzt . r [ r tSi

h + G caGlPan e 1% dasodelixoregistrado
ocorrerade formatencional
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ACUSACAO INJUSTA

A 8Bilhdeinpressporanopordécadas
A Quanta®c&iunaprais?
A Quantosasestradas

A Quantomsua8

dixoécausadsolucionagelo
comportamehtonano
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LIXO DEGRADAVEL

h O 0 0O DpEsHegpratade PEbrantescartadesmdixocom
mendirequéncit que ambalagelnagaiddtipd’caixdetrapak
papeldop

Somen&6% dagarrafaBEToranencontradadixqQenquantpe
5,8% dammbalageinagaiddpapelddoranencontrada® O |

h Adbnlsspl6 daampadestacaveiae mbalagetapapeldoram
encontradesmdixqenquantuenenhuntilagampadagarrafade
PEToiencontragdaparadamehte

O volumepapallescartaao
duasezesmaiogue plasticb

R. Wever et al., Influence of Packaging Design on Littering and Waste Behaviour, Packaging Technalstyy2aad Science, 2
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LIXO no OCEANO

h Pproblemambientdblixgespecialmentequdizespeitaos
plasticof decertdorma, uproblemacal guiecorrdos
comportamendedescarte!

hPortantomanmaneiraficadereduzinsmpactagolasticas de

outroiposielixonossistemasquatic@sdentificastratégiakegestao
guepossaseraplicadasrescaldscaiparaeduzée 5 ndDz é L e 5

Pessoasoduzehxo,
naamsmateriais

E. Carpenter & S. Wolverton, Plastic litter in streams: The behavioral archaeology of a pervasive environmental problem,
Applied Geography, 84;1j192017
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PLASTEEGRIOS e OCEANOS

h escoamemtolesejaderesiduageradas dalescarieadequadm
terra ousejaresidugaasticanabdministradddPWfoiinicialmente
identificaddoma@ principal causa panaissadeplasticaooceano
com umotencidetransferén@auale 4,8 a 12ilhdedetoneladas
metrica@Vit) Ogiossdaeconhecidamnosprincipaigeiculafessa
transferéngia

"Com baseumaeanalissstatisticprofundade dadatualizados
sobrenicroplasticasmdracaoletamanhmara a qual tanto a
amostragemoceanguanta dogosautilizarmécnicasquivalentes
demonstrantpe agvaliacbatuaislofluxalogiosestéo
superestimadaziuas mésordens n B é s du DANjL n O

Plasticogogiosparabsoceanos
100 a 10@¥esenado gue [gensaya
apenax00neladgsorano

L. Weiss et al., The missing ocean plastic sink: Gone with the rivers, Scieht®, 2823 (6550), 107
J. Rlambee€k al., Plastic waste inputs from land into the ocean, St&nteZ®AB 768
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