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INTRODUCTION
This report is part of the set of reports from the REAP Program - Recycling and Reimbursement of Aluminum
and PET Packaging - pilot system, and is intended for:

a) describe in detail the progression of work for each program activity;
b) demonstrate the activities and their impact.

DETAILED DESCRIPTION OF ACTIVITIES

The activity was designed with the purpose of significantly expanding the dissemination and participation
of students, as well as other members of the academic community and partners, aiming to significantly
increase the number of packages deposited in the collection machines.

To achieve this ambitious goal, we have undertaken a multi-faceted approach, implementing a series of
strategic activities. This included the integration of the project in several events promoted by the
University, where we sought to engage and raise awareness in the community about the importance of
recycling and active participation in this environmental initiative.

In addition to publicity actions, our team was also dedicated to dealing with administrative issues crucial to
the continuity and effectiveness of the project. This involved managing payment requests, ensuring
financial resources to sustain operational activities, and requesting an extension of the project deadline, a
strategic measure that was granted to us, extending our efforts for these last 3 months, which are covered
in this report.

The extension allowed us to consolidate and expand our awareness and packaging collection initiatives,
reinforcing our commitment to sustainability and environmental awareness. As we move forward, we feel
the academic community's increasing commitment to continuing to improve and diversify engagement and
sustainability strategies.

We recognize that the success of this project will depend not only on the quantitative increase in packaging
collected, but also on building a culture of environmental responsibility and active participation throughout
the university community. We are confident that, with perseverance and continued collaboration, we will
achieve our goals and leave a lasting impact on the sustainability landscape within our institution.

ACTIVITY 0 — MANAGEMENT
STATUS: concluded In December of 2023 | EXECUTION RATE: 100%

We strategically adjust the processes on the various campuses where the collection machines are located,
so that, after the financing ends, the project can continue generating transformations in the culture of
sustainability and the circular economy.

Adjustments were made to the execution of the project to take into account its extension, meaning that all
activities that had changes in execution time could be better worked on. It also focused on the approval of
the budget adjustment by the SGA in relation to the project activities.

The consortium meeting and technical visit were held at the headquarters of Infinitum SA (Norway), with
the aim of technology transfer and preparation of the University team for the changes in recycling
legislation that will occur in Portugal in 2024.
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ACTIVITY 1 - DEFINITION OF THE PILOT STUDY
STATUS: concluded in January of 2021 | EXECUTION RATE: 100%

ACTIVITY 2 — PILOT IMPLEMENTATION
STATUS: concluded in March of 2022 | EXECUTION RATE: 100%

ACTIVITY 3 - MONITORING AND EVALUATION OF PILOT IMPLEMENTATION
STATUS: concluded in December of 2023 | EXECUTION RATE: 100%

This is one of the activities that was carried out constantly during the project and that will go beyond the
scope of the project, that is, it will continue to be worked on after completion, being absorbed by the
University's technical management services. To this end, learning was shared and adjustments were made
to fit within the team, thus generating a consolidation of the culture of sustainability within its services,
which is an added value that REAP brought to the academic environment.

Monitoring and collection data can be analysed at the end of the report and in the Excel document attached
to this report, where you can see the project's progression month by month.

The collection of quantitative data allowed the assessment of pilot effectiveness and calculation of
operating and performance indicators, on a temporal basis.
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Figure 1 - Packaging deposited between April 2022 and November 2023.

Figure 1 shows the evolution of the quantity of packaging deposited during the pilot period, with a growing
trend towards adherence to the project, between April 2022 and November 2023, with more PET packaging
being deposited than cans. aluminum.

For the same period of time, Figure 2 shows the fraction of packaging deposited in the six RVM machines,
relative to a total of 200 thousand units of PET and 47 thousand units of aluminum cans

Figure 3 presents the estimated ratio of packaging deposited to packaging sold on UA campuses, based on
packaging sold in 2019, being higher for PET packaging (51%) than aluminum packaging (49%).
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Project monitoring data made it possible to estimate some indicators relating to the operation of the six

RVM machines, see Figure 4.
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Figure 2 — Fraction of packaging deposited in the six RVM machines, between April 2022 and November 2023.
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Figure 3 — Estimated ratio of packaging deposited to packaging sold on UA campuses, using 2019 as a reference.
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Figure 4 — Indicators relating to pilot operation.

Assessment of the pilot from the point of view of its environmental sustainability, through a life cycle

analysis.

The environmental assessment targeted the management of PET packaging and aluminum cans and had as
its functional unit phase considered: 1 ton of PET or aluminum beverage packaging waste sent for recycling.
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Two scenarios were considered: Scenario 1 or Base scenario and Scenario 2, with implementation of a

Deposit and Refund System (SDR), with analysis for two return rates, 40% and 80%.

Figures 5 and 6 represent the management models considered for Scenario 1 and Scenario 2.

90% das embalagens recebidas na E@
unidade de triagem Unidade de
«
reciclagem
—————— — — — — — — — — — — — — ———— — — — — — — | —
85% das garrafas PET
I 60,7% das latas de aluminio I
I — I
I -@- Unidade de Triagem I
*
18 Residuos 4 * ] 10% das embalagens recebidas na I
Garrafas PET i i unidade de triagem
Indiferenciados [ 2-0) Parque de Residuos I
Latas de aluminio I Com b Ade / Armazenamento
Académica I
I Recolha I
seletiva '
10% de garrafas PET
39% de latas de aluminio 1 Unidade de Tratamento I
I Mecénico e Biolégico I
| »
»
98% das embalagens recebidas na I
I unidade de TMB. Aterro
5% das garrafas PET sanitério I
I 0,3% das|atas de aluminio
l 2% das embalagens recebidas na unidade de TMB I
S S S |

Dispersono
ambiente
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Figures 6 - Management models considered for Scenario 2.

The methodology followed in Life Cycle Analysis is shown in Figure 7 and the results can be found in Figures

8 and 9.
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Recursos

Normas ISO 14040:2006 e ISO 14044:2006

Software OpenLCA (versdo 1.10)

Base de dados Ecoinvent (versdo 3.9.1 - Cutoff LCI).

Inventario de Ciclo de Vida (ICV)
Modelo gate-to-gate

Avaliagao de Impacto de Ciclo de Vida (AICV)
Metodologia CML (baseline - versdo 4.4, janeiro 2015)
Categorias de impacto:

> Potencial de acidificagdao (AP)

> Potencial de aquecimento global (G\WP 100)

> Potencial de esgotamento de recursos
abiodticos naturais (ADP (naturais))

> Potencial de esgotamento de recursos
abioticos fosseis (ADP (fosseis))

> Potencial de eutrofizagdo (EP).
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A analise nao incluiu:

» A produgéo e distribuicdo das embalagens
de bebida de PET e de aluminio.

« O processo de reciclagem das embalagens
de bebidas.

» A produgdo e fim de vida de equipamentos
das unidades de tratamento.

A analise considera:

6 Maquinas de Venda Reversa (MVR)

+ Vida atil: 10 anos

« Fim de vida: desmantelamento, separagdo
e valorizagdo material

Figures 7 — Summary of the life cycle analysis methodology.
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Figures 8 — Summary of the life cycle analysis methodology.
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Figures 9 — Summary of the life cycle analysis methodology
These allow us to conclude that:

e  The implementation of SDR reduces, for PET and aluminum beverage packaging, the production
of packaging waste requiring treatment (sorting units and TMB) and landfill disposal.

e The increased impact associated with the production and use of RVM machines highlights the
importance of regular use of the equipment and the importance of adequate maintenance and
cleaning.

® Improving the environmental performance of this system is possible by increasing the return rate.
The deposition rate is a social aspect, for which it is essential to invest in the academy's
environmental awareness and continue the implementation/operationalization of the system.

ACTIVITY 4 - INNOVATION IN PET RECYCLING
STATUS: concluded in September of 2023 | EXECUTION RATE: 100%

Activity 4 of the REAP project presents itself as an innovative activity in the reuse and valorization of PET
bottles collected by the collection systems spread across UA Campi and ESAN. The strategy for valuing
collected post-consumer bottles focused on two distinct aspects:

i) Production of PET bottles with high incorporation of recycled PET (rPET)
ii) Production of filaments with high incorporation of rPET for 3D printing

The preparation of rPET flakes followed a mechanical recycling approach, without any addition of chemical
agents, in order to guarantee the direct reuse of PET bottles, without compromising the sustainability of
the process. Briefly, obtaining rPET flakes went through several stages, namely: (1) separation of bottles by
brand; (2) removing the covers; (3) washing bottles with water to disinfect and remove the label; (4)
removing the glue from the label with acetone; (4) drying and; (5) mechanical recycling. The execution of
the various steps is quite time-consuming, thus affecting the amount of rPET produced. Step (1) is
fundamental, since bottles with different amounts of rPET are available on the market, with 0%, 25% and
30% being the most common amounts. In this sense, different nomenclatures were defined according to
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the amount of rPET initially present in the rPET flakes: flakes coming from bottles with 0% rPET (rPETOR),
flakes coming from bottles with 25% rPET (rPET25R) and flakes coming from bottles with 30% rPET

(rPET30R). The non-spherical geometry of the flakes is limiting during the feeding phase of industrial
equipment.

For strategy i), different formulations containing different concentrations of rPET were initially prepared.
The formulations tested are described in Table 1.

Table 1. Composition of the formulations (VPET — virgin PET).

. VvPET rPETor rPETa2s¢ rPET30r

Formulations % (W) | % (wiw) | % (wiw) | % (wiw)
100vPET 100 0 0 0
50rPETor 50 50 0 0
50rPET2s 50 0 50 0
50rPETaor 50 0 0 50
75(PET 25 25 0 75 0

After preparing the mixtures, they were studied and the injection molding (IM) conditions suitable for the
production of preforms were defined. The optimal conditions are listed in Table 2.

Table 2. M conditions (Kraus Maffei 80T injection molding machine).

Parametros de Mi VvPET e rPETs
Perfil de temperatura (°C) 295 — 290 — 285 — 275 — 265
Presséo de injecdo (bar) 110
Velocidade de injecdo (mm/s) 35
Contra-pressao (bar) 10
Temperatura do molde (°C) 20
Tempo de arrefecimento (s) 10

Next, the blow molding (MS) conditions of the injected preforms were also studied and defined (see Table
3).

Table 3. MS Conditions

Parametros de MS VvPET e rPETs
Perfil de temperatura (°C) 0-0-20-35-35-110
Temperatura do forno (°C) 60
Presséo de sopro (bar) 20
Tempo de sopro (s) 1,2

In Figure 1 it is possible to see examples of bottles blown with different amounts of rPET, using the
conditions defined in Table 3.

A qualitative and comparative analysis was carried out between the various bottles, evaluating different
parameters, as illustrated in Table 4.

It is visible from Table 4 that the formulation that presented the best performance and evaluation after the
MS process was 75rPET25r. This formulation will then be evaluated by CESAM regarding its performance

as packaging, namely regarding its chemical, mechanical and structural behavior, in accordance with the
guidelines for food packaging.

In the case of strategy ii), filaments containing 100% rPET were developed. Before the filament extrusion
process, the thermal behavior of VPET and recycled materials was evaluated using differential scanning

Interim n? 7 / Final Report
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calorimetry (DSC) analysis. Figure 2 presents the DSC curves obtained, where it is possible to observe that
the melting temperature does not change and the crystallization temperature is slightly anticipated for
recyclates from different origins. The extrusion conditions for filaments containing 100% recycled content
can be found in Table 5. It is also possible to view the surface of the extruded filaments.

SOrPETOr  SOFPET25r  5O0rPET30r

Figure 1. Image of bottles obtained with different amounts of rPET.

Table 4. Comparative analysis between bottles with different rPET contents.

Parametros vPET 50rPETor | 50rPET25r | 50rPETs0r | 75rPETa2s,
Transparéncia v v v v v
Brilho v v v v v
Uniformidade da espessura da v v v v v
parede
Vitrificacdo v +/- v +/- v
Numero de garrafas descartadas v 1 v 1 v

rPETOr

EXO rPET25r
rPET30r

I/, S

LA s S B s e S B B e T
25 50 75 100 125 150 175 200 225 250 275

Temperature (°C)

Figure 2. DSC curves of vPET and rPET flakes from bottles with different amounts of rPET.
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Table 5. Extrusion conditions for producing filaments with 100% recycled content.

Filament vPET rPETy, rPET s, rPET3,
T1(°0) 258 266 264 264
T2(°0) 250 255 255 250
3(°0) 255 255 255 255
T4 (°C) 263 260 260 260

S d
pile 50-5.2 3.8-4.0 3.8-4.0 48-50
(rpm)
@ G ——
Image > OE\_// 5 e \\‘s
— —

Filament

. 1.75+0.1 1.75+0.2 1.75+0.35 1.75+0.1
thickness (um)

Image

A complementary study was also carried out to evaluate the reprocessing limit (number of cycles) of VPET
filaments. This study concludes that vPET filaments could only be reprocessed once, without compromising
their performance. The addition of another reprocessing cycle results in the degradation of the PET chains,
impacting both the rheological and thermal properties, and, consequently, the mechanical properties. The
main results of this study are summarized in Figures 3 —5 and Tables 6 — 8 (1 reprocessing cycle: vPET_1C;

2 reprocessing cycles: vPET_2C)

~
S

I PET
I vPET_1C
Il vPET_2C

IS o @
S 3 3
1 1 1

MFI (g/10min)
g
1

20

250 255 260
Temperature (°C)

Figure 3. Fluidity Index (MFI) results.
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Table 6. Extrusion conditions for producing vPET filaments after different reprocessing cycles.

Extrusion parameters vPET_1C vPET_2C
T1 258 243
T2 250 242
T3 255 240
T4 263 250

Screw speed (rpm) 50-5.2 9.8-10.0
Cooling fan speed (%) 50 90

Filament
(diameter: 1.75 £ 0.05 mm)

7 \ 7 g

\}‘; {
k, 4
\\;:// Se—

Constant diameter Irregular diameter

Filament surface
(SEM image)

Yellowish material -
degraded

Grinding filament

;rCoId crystallization !

)

Melting

VPET_2C
—— VPET_1C
VPET

Heat Flow (W/g)
Heat Flow (W/g)

200
Temperature (°C)

50
Temperature (°C)

Table 7. DSC parameters (Tg: glass transition temperature; Tm: melting temperature; Tcc: cold crystallization
temperature; Tc: crystallization temperature).

Amostra Tg (°C) Tm (°C) Tee (°C) Tc (°C) Xe (%)
VvPET 78.7+£21 251.6+£0.2 136.3 £ 0.1 179.5+£0.1 56.5+£0.7

vPET_1C 79.6+1.8 2546 +0.3 141.0£0.1 191.4+£0.3 61.6+0.9

vPET_2C 71.2+£3.3 254.3+0.3 117.7£0.2 205.5+0.5 713122

Interim n? 7 / Final Report
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Table 8. Tensile mechanical properties (TS: tensile strength,; SB: elongation at break: YM: Young's modulus).! values
from the technical sheet

TS SB Y™
Samples (MPa) (%) (GPa)
VPET' 70 -75 65— 75 276 -3.10

vPET_1C 47.8+4.6 121 £0.7 0.65 +0.05

VvPET_2C 524 +21 10.1£1.0 0.71 £0.09

VPET_1C

"WPET_2C

Figure 5. SEM images of the fracture surface of the tensile specimens.

Some examples of parts printed with filaments developed within the scope of the REAP project can be seen
in Figure 6.
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Figure 6. Examples of printed parts.

During the project's closing event, research conclusions regarding the quality of recycled PET were
presented. Completing the technical demonstration of its quality and closing the activity in question with
technological developments and technology transfer between University units and strategic partners.

Several works were also presented before and by the year 2024 they will be defended and presented at
several conferences in the materials area.

Researchers presentation

Research results presentation:
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THE REAP PROJECT - Goals

REAP - Recycling and Refund of Aluminium and PET packaging

Studied strategies to reuse the collected bottles

AR 1. Production of water bottles with high incorporation of recycled PET (rPET)
E REEMBOLSO!
DE EMBALAGENS!
DE ALUMINIO

E I1. Development of filaments with a high incorporation of rPET for 3D printing

=Y C study: Evaluate PET limits

MECHANICAL RECYCLING

1. Production of bottles with high incorporation of rPET

(a) Definition of the adequate IM conditions

s @ 0 © 4o 0 o) @ fi0) () M)
s s 2 s ol 5ol [of [So] s el
o o o % Gu B8 Po A0 [ 4 3
i ]
3£ 3T 3% 1

Figure 1 M il o defne th adequate M conditons

1M parameters VPET and rPETs

Temperature profile ( C) | 295-290-285-275-265

Injection pressure (bar) 110
Injection speed (mm/s) 55
Counter pressure (bar) 0

Mould temperature (O 0

Cooling time (s)

I. Production of

ottles with high incorporation of rPET

(¢) Evaluation of the produced bottles

Table 3 - Qualitaive analysis of the prepared bottles with rPET content.

Parameters VPET | SO/PET, | SOPET., | SOPETy, | 75PET,
Transparency v v v v v
Gloss. v v v v v
Wall thickness accuracy v v v v v
Vitrification v v v
# Discarded bottles v v D v

The packaging quality is being tested in terms of chemical, structural and thermal performance,

according to specific regulations for plastic food packaging.
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OUTLINE

* The REAP project - goals
* Main achievements

* Project Dissemination

THE REAP PROJECT

k =
3
etors ot ser oo
o (o)
e T ke |
" postconsumer) m \
e, e, {0
1PET hamens Pr—
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I. Production of bottles with high incorporation of rPET

(b) Definition the adequate BM conditions

Table 2 Bt lofined RM parameters

BM parameters VPET and rPETs

Temperature profile (* ) [ 0-0-20-35-35-110

Oven temperature (* C) 60
Blowing pressure (bar) 20
Blowing time (5) 12

Figure 2. Botlesprepared with the best defined IM and BM parameters

Il. Development of filaments with a high incorporation of rPET for 3D printing

Table 4 - Talored extrsion conditions o 100% rET faments
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) ) 250 % )
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ACTIVITY 5 - DEMONSTRATION OF THE QUALITY OF RECYCLED PET
STATUS: concluded in December of 2023 | EXECUTION RATE: 100%

The demonstration of the quality of products obtained with recycled PET (rPET), bottle-to-bottle, within
the scope of the project, considered the scheme for the tested samples in Figure 10.
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Figures 10 — Products obtained by incorporating recycled PET, bottle-to-bottle.
The study was based on chemical, structural and thermal analyses.
The chemical analysis was based on the determination of Bisphenol A and Terephthalic Acid, applying:

e  Global migration tests, in accordance with European Standard 1186-1;
e  Specific migration tests according to European Standard 13130-2,13130-13.

In global migration tests, given the global migration limit of 10 mg/kg, all samples are below the detection
limit (= 0.1 mg/kg).

In the specific migration tests, by ion chromatography, the presence of bisphenol A or terephthalic acid
was not detected in any of the rPET fractions and for two different simulants.

It was concluded that no significant changes were detected in the quality of bottles produced with 50%rPET
and 75% rPET in the first recycling cycle.

The structural analysis was carried out by FTIR analysis on bottles produced in the project (50%rPET and
75%PET) and commercial bottles (0%rPET), Figure 11.

She.1/ien i B TAVAS

——50% rPET

75%rPET

0% rPET

550 750 950 1150 1350 1550 1750 1950 550 750 950 1150 1350 1550 1750
Wavenumber [cm™ ] Wavenumber [cm™ ]

Figure 11 - FTIR analysis comparison on commercial bottles 0% rPET, bottles 50% rPET and 75% rPET, produced within
the scope of the REAP project.

Thermal analysis was carried out using thermogravimetric analysis (TGA) of the same samples, to evaluate
the mass variation according to the temperature variation, Figure 12.

120
50% rPET

0% rPET

100 75%rPET

80

60

Mass [%]

40

20

o) 100 200 300 400 500 600 0 100 200 300 400 500 600
Temperature [°C] Temperature [oC]

Figure 12 - Comparison of TGA analysis on commercial 0% rPET bottles, 50% rPET and 75% rPET bottles, produced
within the scope of the REAP project
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These two analyzes were carried out for comparison, with the aim of evaluating the possible change in
structure/chemical modification of PET when adding recycled PET.

No significant changes were detected in the quality of bottles produced with 50%rPET and 75%rPET in the
first recycling cycle, compared to 0%rPET bottles.

No significant changes were detected in the quality of bottles produced with 50%rPET and 75%rPET in the
first recycling cycle.

The results highlight the importance of selective collection and the recycling method bottle-to-bottle.

During the project's closing event, research conclusions regarding the quality of recycled PET were
presented. Completing the technical demonstration of its quality and closing the activity in question with
technological developments and technology transfer between University units and strategic partners.

Several works were also presented before and by the year 2024 they will be defended and presented at
several conferences in the materials area.

Researchers presentation

]

]

Research results presentation:
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ACTIVITY 6 — PROJECT COMUNICATIONAL PLAN
STATUS: concluded in December of 2023 | EXECUTION RATE: 100%

Following the work previously carried out in activities 3 and 5 of the Project (“Monitoring and evaluating
the implementation of the pilot” and “Demonstration of the quality of recycled products”), three
communications were written, resulting in three presentations and a poster, presented in three scientific
events, referred to below:

e  CEST 2023 — 18th International Conference on Environmental Science & Technology

A scientific article was submitted to the CEST 2023 conference entitled “Reimbursement of aluminum and
PET packaging project at a University Campus: a case study”. This was accepted and presented at the
conference held in Athens, Greece between August 30th and September 2nd, 2023. This article is published
and accessible through https://doi.org/10.30955/gnc2023.00116. A poster was also created and displayed
during the event's poster sessions.

&@I’é@u}; R )

| ii iE I

e WASTES 2023: Solutions, Treatments and Opportunities - 6th International Conference

A scientific article was submitted to the WASTES 2023 conference, entitled “Quality assessment of PET
bottles produced through bottle-to-bottle recycling” (Annex 3). This was accepted and presented at the
conference held in Coimbra between the 6th and 8th of September 2023 where the project and the work
carried out were presented. The article is compiled in the Book of Proceedings pp 299-301, ISSN 2183-0568
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e 13th International Waste Technical Conference (13th JTIR) - under the theme “Singularities and
Opportunities”

A scientific article was submitted to the 13th JTIR conference, entitled “ENVIRONMENTAL PERFORMANCE
OF A DEPOSIT AND REFUND SYSTEM IN ACADEMIC CONTEXT. CASE STUDY: UNIVERSITY OF AVEIRO”. This
was accepted and presented at the event that took place from 15 to 18 November 2023, in Braganca. The
communication is referenced in the Summary Book. E-Book ISBN: 978-989-54301-4-7.

The results related with Activity 4 are listed below:

e  Participation on International Conferences:

International Additive Manufacturing Conference (I-AM 22)
OCT 19 - 20, 2022 https://event.asme.org/IAM

MATERIALS 2023 — Sustainability for a Future

APR 3 —6, 2023 https://congressomateriais.pt/

International Conference on Additive Technologies (iCAT 23)
APR 19 —22, 2023 https://www.icat.si/

Materials Science and Technology in Europe (EUROMAT 23)
SEP 3—7, 2023 https://euromat2023.com/

Polymer Connect 23

OCT 23 — 25, 2023 https://polymersconference.yuktan.com/

e  Participation on National Conferences and press:

Moldplas — 3D ADDITIVE fair
NOV 9 — 12, 2022 https://exposalao.pt/pt/feira/3d_additive

Interview, Investigadores da Universidade de Aveiro querem dar um nova vida as garrafas de

agua, TVI
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SET 13,2021

On December 18th, the closing event of the REAP project was held, where the packaging deposit and refund
system was discussed. With the recent approval by the government of the legislation that defined the
framework for the packaging Deposit and Refund System (SDR), we promoted a conference that brought
together entities at the table to discuss the future system that should be implemented and come into
operation in 2025.

The conference was moderated by journalist Carlos Vaz Marques and was part of the closing program of
the REAP project. The initiative took place in the Renato Araujo Auditorium (Central Building of the
Rectory), with free entry and was opened with the inauguration of “Reciclophonia”, created especially for
the UA, which gave life to materials found on the campuses, abandoned and unused, to promote music in
an interactive way.

The conference was attended by Miguel Aranda da Silva, general director of SDR Portugal, the entity that
should take over management of the system in the future, Ana Carrola (Portuguese Environment Agency),
Pedro Gomes (General Secretariat for the Environment) and Tor Guttulsrud, financial director of Infinitum,
a Norwegian company partnering with the UA for the project.

The project's closing event also served to publicize the results of the research projects and award prizes to
the winners of the “Recicla & Ganha” competition, which awarded the students who deposited the most
PET and aluminum packaging in reverse vending machines. (RVM) spread across campuses.

|SESSAD DEAEERTURA
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An artistic musical installation was planned and executed with the aim of creating an interactive orchestra
that generates interactivity with people. It gave new life to materials that would be discarded by the
University of Aveiro through recycling and constituted an invitation to create other works with creative
reuse.

After a temporary stay at the entrance to the University Rectory, it was placed close to the student bar and
study room 24 so that it had free access and could be shared among the community.

Presentation video link: https://www.youtube.com/watch?v=A70WAzqfkDO

Esta Instalacdo artistica musical € uma orquestra
interativa e, com pessoas, € geradora de interatividade.
Explora e divulga a sua existéncia. Ela deu nova vida aos
mateniais que iriam ser descartados pela Universidade de
Aveiro através da reciclagem e constituiu um convite a
criagé@o de outras obras com reutilizag&o criativa.

Autor: BitOcas Fernandes
5 Através do QR code a0 ado podes:
O 1710 Rripoeptuso -
o Detar e
* C futuros na
Através do emall podes:

* Partiinar fotos 8 Videos para partihamas no album do projeto

Jl" RCAP - RECICLAGEM
Soaland | [3{[7100 SODC

Linchtenstein  CMBALAG!
Norway garts ALU‘!IWOCPU
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The Recicla e Ganha Awards were awarded to the students who collected the most aluminum and PET
packaging within the scope of the project and we were successful with record participation and collection
in the same months (September, October, November and December).

ICh, jand 42
[ S,
e

|NFINITUM o

Prémio

Recicla & Ganha_s

Interim n? 7 / Final Report
09_CALL#1/SGS#X — REAP - Recycling and Reimbursement of Aluminum and PET Packaging - pilot system

24



. .REPGBLICA
Iceland PORTUGUESA {’ SECRETARIA-GERAL

Liechtenstein EACAO CLIMATICA DO AMBIENTE
Norway grants

REAP

RECICLAGEM E REEMBOLSO
DE EMBALAGENS DE
ALUMINIO E PET

Pmnbesber Adviame Luss (05 300) | Dioviar Adviame Colle Lacan | Suract dubuoner o ooy e o e+ o Mg s Bewn

ROTUNDAS NO ACESSO
A A1 EXIGIDAS PELOS ==
MUNICIPES DA MEALHADA =

Asserntiens murscipal vas remeter 3 Infraestnturas de Portugal um abeso asenado da pogrdag bo. 1o gual
& rervindic ads & st 3O Bon Cruzamentos ra Pedrua e peto 3 portagem da stoetr ads Phgina 28
Eolicas no mar \ i

geram receios
na Ria de Aveiro

Aminents | Pt

o 0 s g

O Natal

Turismo Centro
de Portugal
...,..',..“""“',,,, de embalagens na UA

e i e £55000 Guiaingere reckiadis dorum descant s Cartings ¢ bves Piginns [ |

Ouro 800

Gatrs emos [ 1%

PHONETS |

S SUPRACAR 10 MRS
Swag |
n

Interim n? 7 / Final Report

09_CALL#1/SGS#X — REAP - Recycling and Reimbursement of Aluminum and PET Packaging - pilot system
25



@&ﬁo

lceland [P[ﬂ:'

Liechtenstein
Norway grants

REPUBLICA
PORTI.IGUESA

E ACRO CLIME’E‘ICA

Jormel de Notholms 30 32 Seorxke

SECRETARIA-GERAL
DO AMBIENTE

Mealhada

quer rotundas
no acesso a Al

Assembleis Municipal vai pedir  IP para

Mais de 250.000
embalagens deram
descontos na UA

Sustentabilidade Prodelo de reciclagem permitiu recolher 4.5 toneladas
ados valiosos no que respeita a disseminagdo de praticas
sustentiveisy, referiu Pedro Gomes, da Secretaria Geral do Ambiente

de embalagens, «resul

Carta Real (com Lisa)

Maks de 251000
b e e emsem
0 usadonas cartieas, barese
[
Universicade de fetm (LALde
ko e o
tem dhviga

Oprchtn pi REAP e e
sy ¢ el de -
balaers d abamisio ¢ PEN
v coerayns o sheid e 207
penith: recober 20000 am-
Taabggron suien bl b 450
nebdac

No i destc preget S5
ram netabacke. em viros e
i ca cih s, i
s cie e, 2 e e ot
busdhum abx adesetar om

Adeaandra Oumiron (3 ¥ 6 FaTe T ) TR

Irem lerese pugeberea

frw 0 Seterres e Do v

3o do sstema & recoha

cven membcie Ny

ook Lrbésm, & ok 4 o
i s prds en-
VoM ¢ por wutriul
2 v b, oA -
tereabtidade ¢ desde ha i -
e s, wan e o
damereal pera a UA. tarm my
[p— -

SINISTRALIDADE A Assers
bleis Municipal da Mes
1had) Vi remecerd Infraes-
trumumsde Poctog

te3, ios quais se regista uma
“elevida sinisteaidade”.

O municipe pediv o con-
tributo do Assembleia Mu-
nicipel da Mealhada

azen
dochegaroabaixo-assinado

BIRIE
VES

Coimbra
iluminag#o publica

De acordo com o m
oo
populagio da Pe-

10m & Iangamento ¢ um coneurso pava um
contrato de eficincia energéeica que preve &
subsrituigio d tods & luminitia
Pox tecnclopia LED. Maia do 0% da uciae

4 publica éoconcelbo ainda ¢ Ramindria con

vencional (23 mil Mmpedis), A PIOpOsTs passs
POC UM CONLEILO e CDOESE30 COM U3 empre-
53, que fica responsivel pelo icvestimento
(substicuicio d lumininia), recebendo umz.

atae, armbeer-
tak 0rren Rt 8 ek
Indxce catvienca, em ey
com as polkicas dretivas
UresaFarpees. semsevrtons
aviereta

Teckhotonla’ intalada
a Reitoria
Newanin Qoo
o s com O fato & s ey
g exwentrn bem -
o8 quesi & merbobate
e ek bvar s cveres
e moadmaca u sdene o
pu—

e sy 75 per exnt e
PET secdadh, sem adicio de
i, oo o gar

0jweptn REAP s apronsala
P frenciamento ek Pro-
panm Anbicrte. do o

n
mercads coaTkd e e
PSS ——

dores.
A ik rwrihus e ermleds-
pens,

Expon Ecunimio Biopea
(FAGewng o G om
eprescrtacho da Soortarka Ge-
Al iy A referi o

Prende b anedigaca g

FEAC -

£m sw e
Toe Gatubaial. g Eabous 195
exemplo c Norvega o que
opels i g Se dei
xammos 3 w2 Ny dw

ks e, o e
an < swtentab

Mais de 250 mil
deram desconto em A

UNIVERSTDADE Mals 6¢ 250 mi embolagens,
<ujo valor dew descoato em cartio usede nas
cantivas, bizes € papelazias, foram secolbidas na
Universidade d Aveit, foi ontem divalgado.
© projeta-piloeo REAP de recicligsm e reem.-
balsode emhalagens de shminioe PET, coloca-
dis e miquings espolbiacas pelo campus, co-
‘megoaem 2022, peemitiu recolkes 250 700cm:
baligens, num: total de 4,5 tonclads.

Sodk andsertad res
U, subitrbaon, reakmdo ox

& rrevs ornte tmer v
a ko bddads, dcfendla.
ey e i et
.56 depoks, penser na recchr

oo

a0 o do cha de onte o
A, and catreges oo

- -
Rer 7 e et 3 Chne
nagho de pedicns cadk vex

= .
s

bk Queida, Vi
e para aw Pobtics € o 3
Culturs ¢ & Vida s Camgd

rpoetoeies pora 3 L ma e
e g s pemkem -

Fahar e e peoptiss s

Astiex e oceferema foi

Zona industrial de

Formariz ampliada

PAREDES DE COURA A 2014
industaial de Formariz, e

Festival Barcelos muda

de Jardins de ano com
miisica

11 propostas haile e foguetes

FONTEDELIMAO ey~ FESTA Barcelos ji tem

tival de Jardins de  programa para a en

Ponte do Lima, que

vai decorrer entre  AutArqia informon

maio ¢ outubto de  ontem que 2024 vai

2004, rbes i po- et w s e -
o

i inabages s Fiod
Aok’ da utort do arsets
B0 Fomando, olads o

parna LA dndn

GoemmnethiOmiy. —Pememstplemine enpm e e o it Wkt < merts crccemra
W seve

‘shtorna derecolha que oRtrard pres) NOCDGIIC 'Mhn ko Peportante, Jyaves da s, para promoverem masdc)

o xS g e

RESULTS ACHIEVED

sdesmpiscioe

imaginariona are dos
Jirding”, Akem de Por-
tugal hi propostzs &
Poldniz, Franga, Bea

anmnm mmm
TICUI0 5 A0ontecer em
plend Centro Histéci-
€, junto 10 Templo

Bom Jesus da Craz,

ngria, Diramar
<a, Espanhs, Alema  com entrada livie e

o,

2 de povos Lotes, no-

centragso das

marlz val “perm

com: ligs

The project results are presents in Tables 9 and 10.
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Table 9 - Collection numbers — October; November; December 2023

Total out 2023

21520

5829

2194

23714 482,5

Total nov 2023

19955

5886

1825

21780 458,5

Total dez 2023

14522

3521

1241

15763 316,7

Total do periodo

55997

15236

5260

61257

1257,7
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Table 10 - Project execution rate
Activity Executing valor médio Executionirate A lated A lated Hotal ifotal
D Name of Activity ity Indicator Unit | Target |out/23 |nov/23| dez/23 out23-dez2023 out23- S Sism——
dez2023 (Kg) (ton)
Quantity of packages (PET and
aluminium) sent forrecycling | Kg/month | 232 | 4825 | 4585 | 3167 419,2 100% 2251 97% a721,6 473
per month
Quantity of Pet packaingsent |\ o/ onn | 15, | aos | 3885 | 2724 355,3 100% 195,1 100%
. K th| a4 7, 740 | 433 63,9 100% 30,0 68%
2 |implementation - UA 8/mont : - . g g g
Priority area A
2125 | 1854 | 1240 1739,8 - 1079,8
Quantityof packagessentfor' (oo oo 023 | 025 | 026 02 - 02
recycling per user (RVM users
Quantity of packages sent for
recycling per user (13400 Kg/month | 0,015 | 0,036 | 0,034 | 0,024 0,0 100% 00 100%
students and non-students)
Project execution

The execution of the UA corresponds to 97.29% of the Promoter's budget (percentage without Indirect
Costs). Considering the value of € 13,503.03 of expenditure contained in the excel file made available by
the Partner, the execution of INFINITUM corresponds to 62.80% of the Partner's budget.

Therefore, under the above assumption and aggregating the UA data (email below), compared to the global
budget, it will correspond to an execution of 96.42% (percentage without Indirect Costs).

os d Outp Outp Outp Outp Outp Outp Lo
Buda £ g Outp Outp Output/A Outp Outp Outp D D
2 0
| 10863228(1 2923624 (1 3521038 (1 265700 (1 641095 |1 S65MM|1 1500585 | 521365,12
1 - - - - - - |1 2556888 1 25568,68)
1 1 1 1 1 1 1 !
1 - |1 74085481 | 55%50(1 96785921 - - 176 467.90
1 1 1 1 1 1 1 1
| 2395341 - - - |1 3m21082(1 088484 |1 996518 | 1 58 455,98
1 - - 833915 |1 - - 53056 [ 1 - 886971
1 212m50 |1 1 1 1 ! 1 1 2121750
1 78 204,77]
5 1A 2 VAR bl WA oo P W I r ol WA ol WA et WA ool WA o g 90 149,68}
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