Q\'@ Universita
ég@"’;ﬁ Ca'Foscari
e Venezia

Valorizzazione termochimica dei rifiuti plastici:
utilizzo del char come vettore per |l
reinserimento del carbonio in filiera.
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Mechanical extraction

Anaerobic digestion
Fermentation

Pelletizing . :
Dictillation Enzymatic hydrolysis
— O ~o
. Combustion
Hydrolysis Gasification
Transesterification Liquefaction

Solvent extraction



Dipartimento di Scienze
Molecolari e Nanosistemi

(400-800°C).

The distribution and composition of the
products depend on:

waste composition
Heating temperature

Heating speed

WWW.UNIve.it

Gaseous product

L|qU|d product (oil)

Solid product (Char)
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6000 t/y secondary
raw material from
plastic waste

10 % w r-GAS

80 % w r-OlL

10 % w r-Char
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FEEDSTOCK PYROLYSIS
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MIXED PLASTIC WASTE REACTION
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STEAM CRACKING PLANT




Uses of char
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Catalysis

Waste chars can be used as catalytic supports, as
anodes for lithium batteries, in cosmetic applications
and more... Agricolture
The trick is to find the best pyrolysis and activation
conditions in order to ad hoc modulate the
characteristics of the final material depending on the
use you want to make.

Food indust
The fact that the characteristics of char are also a
function of the waste itself opens up a lot of

possibilities for using it not only as a recycled material
but also as a starting material for the creation of new
products.

Water treatment

Construction Cosmetic



SWM: Smart Waste
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Comparison of the

v" The applications of GOAST carbons as ANODE for LIBs . physical/chemical and
Theree carbon materials were tested: electrochernical performances of
R|CHPOROUSCABON - GOAST biOChal" ( ) GOAST carbons
b TANNED SKIN '. g - BlOChaT aCthated Wlth Steam (LSW'ACS)
) g ‘ - Biochar activated with CO, (LSW-ACC)
‘ ACTT‘?:TION Aa m‘ " j::;; e R G SR R TSR 100

* LSW-ACS (CE)
LSW-ACC (CE)

o
Coulombic Efficiency / %

Carbons derived from GOAST shaving waste as a
sustainable material alternative to graphite in half-cell of - _ =
and full-cell lithium batteries

Specific Discharge Capacity / mAh g

Cycle number

Signoretto et al., Green Chem., 2022, 24, 4119;
Signoretto et al. Energy and Environmental Materials 2024,7(2), e12567; HIGH STABILITY
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Advanced and Chemical Recycling Facilities in Europe

\

Planned and installed recycling and steam cracker capacities (Updated 2025-12)  Fraunhofer
WEDEN . UMSICHT
+
B
¥ NE
AZAKHST

B Pyrolysis 2.419 kt/a
[l solvolysis 286 kt/a
[ solvent-based 68 kt/a
3 B Gasification 400 kt/a
& UZEKIS B Enzymatic 50 kt/a
. TURKMENISTAN [ Hydrothermal 90 kt/a
B Cracker 25.050 kt/a

i Learn more about
%, Fraunhofer Research o (RIA
i Activities and Services INISK ' AFGHANIST Circle size = capacity (linear scale)

[J Facilities in Operation

m Chemical Recycing. Researched, compiled, and visualized by

MOROCCO Fraunhofer UMSICHT Sulzbach-Rosenberg
PAKISTAN Sy
== | eaflet | Tiles © Esri — Esri, DeLorme, NAVTEQ

https://websites.fraunhofer.de/surol/crmap/chemrec_map_interactive_Online_Alt_Map.html
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How was born the collaboration between Versalis and Ca’ Foscari University

Lunch before of GIC best doctoral thesis award ceremony
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The Boudouard’s Reaction
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Factors determining the reactivity of chars

CO,

CO,+C--2CO
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time of said char in said reactor producing an outflow gas strcam (cfflucnt) comprising CO in addition to unrcacted CO;, and possibly
My, (C) sending at least a part of the gas stream (efTluent) leaving the reactor
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