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LCA methodology

* Using the LCA, LGI provides recommendations :

 To identify hotspots in the process that need intervention to
improve environmental performance

* To enable choices between different process parameters based on
their environmental impact

* To compare the environmental impacts of the technology with those
of current processes.
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ION4RAW Process

Mined ores recovery journey through the ION4RAW process

1st recovery journey
First mineral treatment pveparallon stage

HOW? Comim
methods are appled to (.wwr- !hc min cv;yh
o foe Deep Eutesis DES) processng
IONSRAW ores prima 50

First metal recovery stage

HOW? Tho oto rriree s aro first cbs d'l\t\)
imto De

bedore bog recovwed using an

2nd recovery journey
WHY? The metal-pregnant ligukd
DES trom tha tirst recoverny ourmay
st containe matals Not recovered

Second mineral treatment preparation stage

HOW? A grysical filsratioe thod 6 used 10
oMite the Meta pregaant fguid DES from the
IGO0 metals. Inoluble Metals are st asice

Second metal recovery stage
HOW?T Difturunt approsches .m*qu ar c-’rﬁ‘vl'ah"g

wm sxvaction® are apglled |n recover tha m«nl
present ir the lnua DFS solution

DES recovery & cleaning
WHYT For 8 more sustamabie process,
the xhaustied DES s recaoverss snd
Chuaradd 10 DE reusid wathen th procaes

Eutectic Solvenits (€ X m = Temeeseees

the mats, namaty o

Recovered by-products

. targeted in ION4ARAW

In ‘CoGe Pt 'Bi 'Sb
‘Cu'Ag Au

Bl IONZRAW



LCA methodology

End-of-life
phase

é—fﬂ Extraction

s
(,g Processing

~—

Manufacturing

Scope & Goal

* To recover 1kg Cu with its by-
produts

* Economic allocation is used for the
recovery of copper, bismuth,
antimony, tellurium, silver, iron,
lead and zinc.

e ReCiPe MidPoint method.

* The software OpenLCA 1.10.2 was
used with the database Eco-invent
v3.6.

* Scope : the project chose to focus
on El Porvenir, Cu/Pb concentrate.
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Impact Categories

Climate change

Resource depletion

Freshwater ecotoxicity

Freshwater eutrophication

Human toxicity
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ION4RAW — LCA collaboration

Lab-scale

0 1 » Data collection
» Preliminary assessment

* Process parameters comparison

Upscaling

» Data collection
02

* Preliminary assessment

* Process parameters comparison

Pilot-scale

» Data collection
% * Preliminary assessment
03 * Process parameters comparison
o Uncertainty analysis

» Comparison with state-of-the
art processes
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Hypotheses

* Hypotheses: technology transferred to Europe

* The chemicals' origin remains unknown, so their environmental footprint was
based on a worldwide estimation in ecoinvent.

e The project’s ambition is to offer a mine-to-metal solution, where mineral
processing is expected to take place at the mine site. Thus, no transportation is
considered during the different steps of the process.

* The 93% DES recovery was not accounted

e Other hypotheses will be available in the upcoming deliverable.
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DES Leaching focus

Climate change
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Main conclusions in Litterature

Use of Deep Eutectic Solvents (DES) in ION4RAW
* In ION4RAW, the DES is recovered and reused at 93% .

DES physiochemical characteristics

* DES production is easier than other lonic Liquids (IL) (Smith et al., 2014)
and other conventional solvents (Murugan et al., 2021; Vanda et al., 2018).

* Instability in use phase (ljadar et al., 2022) & difficulties with recycling and
reuse (Lanaridi, 2021) are common.

Upscaling for metallurgy and Life Cycle Assessment (LCA)
* DES metallurgy upscaling faces many issues (Jones, 2023; Jovell et al., 2022).

e There isn't enough LCA of DES usage (del Mar Contreras-Gamez et al., 2023;
Yuan et al., 2022).
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Main conclusion from the preliminary results

 Data collection: important to have strong communication with
partners to anticipate and evaluate impacts with relevant hypotheses

* Freshwater toxicity & human toxicity: results not always available in
the litterature

 Laboratory results greatly differ from hypotheses
e Upscaling results differ from laboratory results
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Path forward

e Recommendations to decrease additive concentrations to reduce freshwater
ecotoxicity and eutrophication

* The 93% DES recycling will need to be proven effective and accounted in the
LCA

* The LCA is being performed for upscaling stage
* Uncertainty analysis to be performed
 Communication with partners

* Hypotheses/decision-making on available data
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Thank you. Get in touch for more

information!

Follow the progress of the project on the ION4ARAW
website.

Project coordinator: Maria Tripiana, IDENER
Contact us: contact@ion4raw.eu

Visit our website: www.ion4raw.eu

@ION4RAW_EU

Mathilde Legay
mathilde.legay@Igi.earth

Follow us on LinkedIn!
ION4ARAW H2020
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https://twitter.com/ION4RAW_EU
https://www.linkedin.com/company/ion4raw-h2020/
mailto:Yasmina.dkhissi@lgi-consulting.com

