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OAL

To carry out an LCA for the calculation of the
Environmental Footprint of five recycled
plastic products in PET and LDPE from
recovered industry scrap and urban waste

- PET: flakes, granulate, sheet

- LDPE: granulate, film
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r-PET flakes

r-PET & r-PE
granulate
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Step 1 2 Goal & Scope definition:

d Application: EF calculation for
marketing and communication

dTarget audience: general public

QLCIA methodology: European EF v3

OQLCA approach: attributional cut-off
(polluter-pays principle)

QFunctional Unit (FU): 1 kg product

QdSystem boundaries: cradle-to-gate,
r-PET & r-PE materials/products,
ALIPLAST site in Istrana (VE)
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Goal and Scope
Definition

Inventory .
Analysis -4—— [nterpretation
Impact
Assessment -

LCA framework
(ISO 14040/44)
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COPE — SYSTEM BOUNDARIES

RIFIUTO IN POLIETILENE RIFIUTO IN POLIETILENE
PE TEREFTALATO PET
3 y
Included Upstream & Downstream
processes (G2G LCA) ! .
LAVAGGIO LAVAGGIO
UPSTREAM CORE DOWNSTREAM
Rac:c_-lta_e pres.s?r.ura » Trasporto » Cernita . 4
rifiuti plastici
MACINAZIOMNE MACINAZIOMNE
Macinazione » VENDITA MACINATO
L L
hpprowigitlammento > Trasporto >
chemicals ESTRUSIOME ESTRUSIOME
Lavaggio
= VEMDITA GRANULO
- . v v
ﬁ\pp?:wwglonam-enm » Trasporto : 3 Estrusione - Smaltimenta rifiuti
polimero vergine COESTRUSIONE CALANDRATURA
Filmatura L y
. PRODUZIOME E VEMDITA PRODUZIOME E VEMDITA
REIE > FILM LASTRA
Calandratura
Energia » Confezionamento
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LIFE CYCLE INVENTORY
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Step 2: INVENTORY ANALYSIS

Goal and Scope
O Foreground system (Core processes): Definition

primary data (2019)

O Background system (Upstream &
Downstream processes): secondary data
(Ecoinvent v3.6, ISPRA):

Inventory
Analysis

Interpretation

» Electricity, virgin PE/PET granulate..

» Proxy processes: e.g. peracetic acid >
acetic acid;

Q Cut-off criterion: infrastructure and minor Impact
material inputs excluded (<0.1%), e.g. Assessment
filters, additives

LCA framework

[ : -off
Q Allocation: cut-off, mass based (ISO 14040/44)
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LIFE CYCLE INVENTORY
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Step 2: INVENTORY ANALYSIS

Goal and Scope
O Onsite water treatment - mud treatment Definition

included, waterborne emissions excluded
(wastewater analysis according to
regulation)

O Transport of plastic waste (input) and
process waste (output): lorry size +
distance (t*km)

Inventory
Analysis

Interpretation

U Waste:

» Discarded plastics, dirty materials:

Impact
incineration Assessment

o

> Wastewater muds: treatment (sludge)

LCA framework

» Packaging & other plastic waste: (ISO 14040/44)

recycling
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RESULTS

Contribution analysis: r-PET granulate

100+

95+

90- @ Granulo PET_OI
[ Scaglia PET_OI

854 [ Polyethylene terephthalate, granulate, amorphous {RER}| production| Cut-off U
[} Diesel, combusted inindustrial equip WUsS

30 B Electricity, medium voltage {IT}| market for | Cut-off, U
@ Natural gas, combusted inindustrial equipment/RNA

75- B LPG, combusted inindustrial boiler, at pulp and paper mill (EXCL)/I/RNA

704

65-

60-]

| > r-PET flakes

55+

50- .
2> Energy (electricy &

45

# G)

35- . .
- Virgin PET

304

2 granulate

204

15-

10-

S

Climate Ozone lonising Photochem Particulate Human tox Human tox Acidificatio Eutrophicat Eutrophicat Eutrophicat Ecotoxicity Land use Water use Resource Resource
change depletion radiation ical ozone matter icity, non icity, cance n ion, freshw ion, marine ion, terrestr , freshwate use, fossils use, miner
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RESULTS

Contribution analysis: r-PET flakes

100 — = —
95
B Scaglis PET_OI
Sodium nydroxide, without water, In 50% solution state (GLO} market for | Cut-oftL U
85 B Toner, colour, powder (GLO)| production| Cut-oft §
) Steel wire rod/EU
3 @ £UR-NMatpaliet RERY production| Cut-oft U
B Transport freight. lormy 3.5-7.5 metric ton, EUROS (RER} transport, freignt, lorry 3.5-7.5 metricton, EUR
% B Transport freight, lorry 16-32 metric ton EURO4 {RER}| transport, freight, lorry 16-32 metric ton EURG
B Transport treight lorry > 32 metricton EUROM [RER]| transport, frelght, lorry > 32 metric ton, EURO4 | C
w0 B Cepuratore_FET
[l Discel combusted inindustrial equipmentUs
65 @ Electricity, medium voltage iITH market for | Cut-oft. U
B Natural gas combusted inindustrial equipment RNA
60 B PG, combusted inindustrial boiler, at pulp and pager mill [EXCLYIRNA
) waste plastic mnzure {ITH market for waste plastic mixture | Cut-oft U
55 B Waste oil to special waste incinerator S
@ Disposal, sludge from pulp and paper production 25% water, to sanitary landfillCH S
® S0
43
. > Wast ter t t t
35
30 H
> Energy (electricy & NG)
25
» 2> Sodium hydroxide
15
10
5
P ! ] 1 i : 2 | i 2 i : ] ] )

Climate Ozone lorising Photoche  Particuiat Human Human Acagficati  Eutrophic  Eutrophic  Eutrophic  Ecotoxick  landuse  Wateruse Resource  Resource
change depletio rad:ation mical ozo & matter toxicity toxicity on ation, fres ation ma ation terr v, freshw use fossi use, min
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RESULTS

Step 3: LIFE CYCLE IMPACT ASSESSMENT: Selected EF results: r-PET granulate

100 — = =

@ Granulo PET_OI
@ Granulo PET vergine_2
85- 1 - [@ Granulo PET vergine

Climate Ozone lonising Photoche Particulate Human to Human to Acidificati Eutrophica  Eutrophica Eutrophica Ecotoxicity Land use Water use Resource Resource
change depletion radiation mical ozon matter xicity, non xicity, canc on tion, fresh tion, marin  tion terres , freshwate use, fossil use, miner
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RESULTS

Contribution analysis: r-PE film

[=====]
95
90 @ Film PE
@ Toner, colour, powder {GLO}| production| Cut-off S
85. @ Polyvinylidenchloride, granulate {RER}| production| Cut-off, U
[ EUR-flat pallet {(RoW}| production | Cut-off S
80- B Transport, freight, lorry 3.5-7.5 metricton, EURO4 {RER}| transport, freight, lorry 3.5-7.5m
@ Transport, freight, lorry 16-32 metric ton, EURO4 {RER}| transport, freight, lorry 16-32 mef
75 B Transport, freight, lorry > 32 metricton, EURO4 {RER}| transport, freight, lorry >32 metric’
@@ Polyethylene, high density, granulate {RER}| production | Cut-off, U
70- B Polyethylene, low density, granulate {RER}| production | Cut-off, U
@ Granulo PE
65 @ Chemical, organic (GLO}| production| Cut-off U
60- B Diesel, combusted inindustrial equipment/US
@ Electricity, medium voltage {IT}| market for | Cut-off,U
55 [ LPG, combusted inindustrial boiler, at pulp and paper mill (EXCL)Y/I/RNA
B Waste plastic, mixture {IT}| market for waste plastic, mixture | Cut-off, S
50- @ Waste oil to special waste incinerator S
[0 Disposal, sludge from pulp and paper production, 25% water, to sanitary landfillCH S
45
a0 > Electricity (light grey)
35
50 2> Virgin & r-PE granulate
25-
(dark purple & dark
20- )
. grey
10 . H
2> Toner (colorant): light
5
Climate Ozone lonising Photoch Particulat Hu1"nan Human Acidificat Eutrbphi Eutrophi Eutrophi Ecotoxici Land use Water Resource  Resource
change depletio radiatio emical oz e matter toxicity toxicity ion cation, cation, cation, ty, fresh use use, foss use, min 9 M a n d r | n | i n P V C
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RESULTS

Contribution analysis: r-PE granulate

100-
95.
%0 @ Granulo PE
[@ Toner, colour, powder {GLO}| production| Cut-off, S
8 @ Steel wire rod/EU
[0 EUR-flat pallet {(Row}| production | Cut-off, S
0. @ Transport, freight, lorry 3.5-7.5 metricton, EURO4 {RER}| transport, freight, lorry 3.5-7.5 metric ton, EURC
@ Transport, freight, lorry 16-32 metric ton, EURO4 {RER}| transport, freight, lorry 16-32 metric ton, EURO4
7 B Transport, freight, lorry > 32 metricton, EURO4 {RER}| transport, freight, lorry >32 metricton EURO4 | Cu
@ Depuratore_FE
7 @ Diesel, combusted inindustrial equipment/US
@@ Electricity, medium voltage {IT}| market for | Cut-off U
5- @ LPG, combusted inindustrial boiler, at pulp and paper mill (EXCL)/I/RNA
@ Waste plastic, mixture {IT}| market for waste plastic, mixture | Cut-off U
60 [@ Waste oil to special waste incinerator S
[0 Disposal,sludge from pulp and paper production, 25% water, to sanitary landfilllCH S
5
5
“ > Electricity (dark
) ectricity (dark grey)
3
-> Wastewater treatment
3
. (red) & disposal sludge
" (light grey)
15-
10-

Climate lonising Photoche Particulat Human Human Acidificati  Eutrophic  Eutrophic  Eutrophic  Ecotoxicit Land use Water use  Resource Resource
change depletlo radiation  micalozo e matter toxicity toxicity on ation, fres  ation, ma ation terr vy, freshw use, fossi use, min
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RESULTS

Step 3: IMPACT ASSESSMENT: Selected EF results: r-PE granulate & film

1004 SERIE  Same o=
95]
90|
85
80
75
70

@ Film PE
@ Film PE vergine

65+
60-
55-
® 50
45-
401
35+
30
25
20+
15
104
5.

Climate Ozone lonising Photoche Particulate  Humantox Humantox  Acidificatio Eutrophica Eutrophica Eutrophica Ecotoxicity Land use Water use Resource Resource
change depletion radiation mical ozon matter icity, non icity, cance n tion, fresh tion, marin tion, terres , freshwate use, fossil use, miner
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Main conc

v r-PE and
than the

lusions:

r-PET products show much better environmental performance
different virgin, fossil-origin counterparts (virgin PET & PE from

either Plastics Europe or Industry Data 2.0)

v The main contribution sources to the EF of r-PE and

> % of
> Wast

r-PET products are:

virgin granulate

ewater treatment process

> Energy use (diesel & electricity)
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Improvements:

v Circular Footprint Formula as second allocation approach

v Process optimization analysis to reduce further the EF

v Improvement potential

through acquisition/investment on RE sources for

energy provisioning; chemical use minimization; virgin granulate input

v Evaluate the possibility to go C-neutral in the future:

> RE certified electricity or on-site RE production, e.g. solar PV

» Offsetting via local
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forestry projects, e.g. FSC Italy

() eambiente



GRAZIE! ©

) eambiente

Torre Hammon | Via delle Industrie, 5 | VEGA, 30175 Marghera (VE)

Tel. 041/5093820 | Fax 041/5093886

info@eambientegroup.com | eambientegroup.com
eAmbiente | azienda certificata:
‘fo‘.‘e DI s1g; r%% dvo‘& oI SIS T&t,“% €SCo
K 1 S L DNV-GL

o
4
<
]
r

" ALIPLAST N N Nt _) eambiente

Societa del Gruppo Herambiente



