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INTRODUCTION

Integrating life cycle thinking into early-stage research is key to
identifying potential hotspots and to help steering sustainable
design. Prospective Life Cycle Assessment (pLCA) enables the
evaluation of emerging technologies under future industrial-scale
scenarios. By identifying potential environmental hotspots and
trade-offs, pLCA can guide material selection, cell design, and
process development. This work aims to identify good practices
and methodological recommendations from the literature and to
collect life cycle inventories at lab-scale to support the robust
implementation of pLCA for emerging Li-S battery technologies
within a life cycle thinking framework.
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BACKGROUND

The Horizon Europe-funded project TALISSMAN focuses on the
development of next-generation lithium-sulfur (Li-S) batteries,
integrating technological innovation with eco-design, circularity,
and recyclability principles. From material sourcing to end-of-life
recycling, the project will embed life cycle thinking from the
earliest stages of development. This approach aims to support the
design of batteries that are resource-efficient, safe, and alignhed
with EU sustainability targets.

TALISSMAN investigates two Li-S battery architectures:

* GPB (Gel polymer battery): ¢ SSB (Sulfur solid-state
Li-=S cell employing a quasi-  battery): Li-S cell employing a
solid gel polymer electrolyte  sulfide-based solid-state
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METHODOLOGY

STEP 1
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developed for each cell component. These

flowcharts

Polyvinylfluoride, film
{GLO} market for
polyvinylfluoride,

the specific battery configurations investigated.

illustrate the main manufacturing f N s/caor D\ ss/cBor (0 Y |
steps, material inputs, energy requirements, and - CNT/;:P — — I
outputs. Separate process routes were defined for Czbsbﬁ;‘ e gﬁif N o j Lo
the anode, cathode, and gel polymer . | ; process - - ﬂ
electrolyte/solid state electrolyte, accounting for | N y 'H\ p N P - ﬁ] —
Ine {GLO}| market for

0,277 kg
Mucleated S8 (CB)
0,274 kg CO2 eq [

0,0797 kg
Carbon black {GLO}Y
market for carbon
black | Cut-off, 5

0,192 kg CO2 eq

0,637 kg CO2 eq

matrix I

———————————————————————

0,0199 kg
Zinc sulfide {GLOY|
market for zinc
sulfide | Cut-off, S

0,0481 kg CO2 eq

0,177 kg
Sulfur {GLO}| market
for sulfur | Cut-off, §

0,0341 kg CO2 eq

|
: * Lab-scale

: ¢ Method: Environmental
: Footprint 3.1

: * Impact category: Climate
|

CONCLUSIONS

NEXT STEPS

_______________________

 The limited availability of literature data for emerging |
Li—S technologies highlights the need for a systematic ! > Complete the industrial-scale inventory
screening of materials and manufacturing processes. :9 Refine energy and material consumption using scale-
* Life Cycle Inventory (LCI) was developed for the Li—S 1up assumptions
cell, covering materials and manufacturing processes :9 Complete the full-cell pLCA
* A systematic assessment supports the definition of ;= Identify environmental hotspots
guidelines for future industrial-scale production, |- Extend the assessment from cradle-to-gate to cradle-
considering both cell performance and the raw :to-grave, including circularity scenarios
materials involved |
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