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Goals

AGRIMA aims to foster universities’ capacity building for

the green transition through innovative practices and

higher education curricula updating in agri-food waste

management for the circular bioeconomy.

AGRIMA addresses:

1. Advancing pedagogical methods for industrial agri-food waste valorisation based on business-academia

synergies.

2. Integrating citizen science in bio-economy-enhanced waste valorisation as a means of civic engagement and

environmental advocacy.
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Not
everything
that looks
sustainable...
actually is.
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~_What s Life Cycle Assessment (LCA)?

Compilation and evaluation of the inputs, outputs and the potential environmental
impacts of a product system throughout its life cycle (ISO 14040)

System Boundaries

Materials Products, by-products
Energy Emissions to Atmosphere
(electricity, heat, fuel, etc.) SYSTEM

Emissions to Water

Water

il

Solid Waste

Land

System Boundaries

INPUTS OUTPUTS
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~_The Product Life Cycle

2. Production

1. Extraction and Processing of
Raw Materials

5. Recycling / Incineration / Final
Disposal

3. Transport and Distribution

4. Use / Reuse / Maintenance
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“Do not design products!

Instead design product cycles that are .
Life cycle  compatible with sustainable development.” N\
Thinking
T\ —PRé Consultants

Scenari (\)
Thinking

Design
Thinking
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EcoDesign: Shaping Sustainable Products

Decisions made
during the
development

phase influence
up to 80 % of
a product's
environmental
impact.

Ecodesign integrates environmental considerations into
product design, aiming to minimize impacts across the

entire life cycle.

Select low-impact materials

Design for durability and
reparability

Reduce energy and resource
consumption

Optimize production processes

Facilitate reuse, recycling and
end-of-life recovery
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Glass Bottle vs. PET Bottle - a life cycle perspective

=B~ﬁ~ﬁ

Raw Material

: Manufacturing Distribution Use End-of-life
Extraction
Sand, soda High energy Heavy weight — Reusable Recyclable, but
ash, limestone consumption more transport (if system in place) energy-intensive
(melting glass) impact
Crude oil 3 > 5 =
rude ol Lower ener Lightweight — -
(petroleum-based) consum tiogly Iegs trang t Single-use Recyclablg, -
p por (mostly) downcycling
than glass impact common
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~ System Boundaries in LCA

System boundaries define what is included in an LCA study, and can strongly influence the final results

Cradle-to-Grave

Extraction

' Cradle-to-Gate Gate-to-Grave |
X W 1 -R /‘\ i
X vy, = mas) rgumly! mmm) ) i
X Raw Material _ X
¥ Manufacturing Distribution Use End-of-life |
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__LCA Methodology

Definition of Goal and Scope
Definition of the aims, context and
boundaries of the study, identifying and
describing the system to be analyzed,
the functional unit, the reference flows
and the data quality requirements.
Impact Assessment
Quantification of the
environmental impacts
associated with input and

\ output flows.
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Inventory Analysis

Compilation of an inventory of inputs

(raw materials, water and energy)

and outputs (emissions, waste, etc.)

associated with each stage of the
system's life cycle.

/

Interpretation

Interpretation of the results,
according to the goal and scope of
the study, identifying the main
sources of environmental impact, as
well as potential for improvement. /
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LCA & Sustainability

o
m Profit  Life Cycle Costing
(LCC)
OAGAOGAS, . .
People and Social Life Cycle Assessment
Society (S-LCA)
BIOSPHERE
Planet Life Cycle Assessment
@ (LCA) - Traditional E%
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Environmental Impact Categories

e § o2 i

Acidification Climate Change Ecotoxicity Eutrophication

>

(aka Carbon Footprint)

i A B

Human Toxicity lonising Radiation Land Use Ozone Depletion

R, T ‘

ol
Resource Use Photochemical Ozone Water Consumption
(fossils; minerals and metals) Formation

Impact Assessment Method: ReCiPe 2016 (Midpoint, Hierarchist perspective)
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~ LCA Softwares
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~_Databases
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Production of Biochar from Agri-Food Waste for

Environmental Applications

Cradle-to-Gate

| 10
1 1B
: Electric L
i " Car Energy Paper Bag |
| 5= (gaso”ne) x kWh / kg 378 g / kg 1
: 180 km biomass biochar :
| |
1 Basil ________]__. 1
: Waste | Y Biochar :
. ’ 10 k ! . R 1kg
! Production of Collection and ’ : Biochar Production ) ! Fig.1 - Biochar produced from basil waste.
I'l Agri-Food Waste T it ‘ '| (Biomass Pyrolysis - heating ‘ Packaging I
: (e.g.: basil) ranspo ! to 500°C for 8h) :
| ! |
|
1 e R e G B |
| |
| Air Emissions, from Biochar Gaseous Bio-0i3| Heat Packaged 1
. Emissi ~ )
: Combustion 1 ?%0/ (corp !?%ggj om 18;30705 akrg :
| n=1W% ~oms ) :
| |
| |
| Raw Material Production | Functional Unit: 1 kg of biochar
L - ) ' produced from basil waste
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Production of Biochar from Agri-Food Waste for

Environmental Applications

Gate-to-Grave
re=—/""" TS 1
: Contaminants: :
I Electric Contaminated ~ Trazodone (TRZ) Methanol I
I Fuel Energy Wastewater ~ Fluoxetine (FLX) 50ml/g I
I x km x kWh / kg ~200 L / kg biochar biochar I
I I
: Packaged Packaged Remaining Treated I

Biochar Biochar Biochar Biochar :
p 1.378 kg 1.378 kg x kg x kg |l
: ‘ Customer ‘ Wastewater Treatment ‘ Biochar ‘ Soil :
| Distribution (Adsorption + Degradation) Regeneration Fertilization |1 ;
I I
I '
I I
I 1)
I I
: Air Emissions, from Packaging Treated  Biochar Mass Methanol :
: Combustion Waste  Wastewater Loss Effluent : Fig. 2 - Laboratory degradation tests.
I (paper)  (with residual X mg |
I 378 g/kg  contaminants) :
| blochar | Functional Unit: 1 kg of biochar, if the
I Use | Monlicat i aim is to evaluate biochar as a soil

se ication - .
: . °p N . fertilizer / 1 m3 of treated wastewater, if
L e e e e e e e e e e e e — — — — — — — — — e ——————— I the aim is to evaluate water treatment
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@
"£< DO YOU HAVE ANY

QUESTIONS?

THANK YOU!
@ 1242186@isep.ipp.pt
https://www.linkedin.com/in/adriana-
beatriz-alves-706749198/
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