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* Data are based on corporate analysis

A TECHNOLOGICAL APPROACH TO GREEN ENERGY
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DEFINING THE GREEN PERIMETER: NEXTCHEM INCEPTION
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M WORLD MUNICIPAL SOLID WASTE PRODUCTION 2016-2050

1076 Mtons/year
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WORLD PRODUCTION OF WASTE IS CLOSED TO 2 BILION MTONS PER YEAR.
DUE TO GROWTH OF POPULATION AND GDP, IT IS EXPECTED TO REACH 3,4 BILION MTON PER YEAR IN 2050 (WORLDBANK).

M East Asia and
Pacific

i Europe and
Central Asia

B South Asia

M North America

M Latin America
and Caribibbean

M Sud-Saharan
Africa

H Middle East and
North Africa

0.74 kg per day per capita

(but ranges widely,
from 0.11 to 4.54)

What-a-waste. World data bank. https://datatopics.worldbank.org/what-a-waste/trends in solid waste management.html
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32-55% w
5-8% w
20-28% w
0.5-3% w
0.5-1.5% w
0.1-1% w
10-20% w
5-20% w

47-61%
5-7%
14-20%
0.8-1.5%
0.2-0.5%
0.02-0.3%
5-9%
7-20%


https://datatopics.worldbank.org/what-a-waste/trends_in_solid_waste_management.html

@Y WASTE MANAGEMENT ENTERING IN ETS SCHEME

PROPOSED INCLUSION OF MUNICIPAL WTE IN ETS
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ZWE_Delft_Oct21 Waste Incineration EUETS Study.pdf (zerowasteeurope.eu)

EU ETS CO2 PRICES

&0

G0

Frice (EUR/tonnas)

a0

208

ne L e e e
Mar 2021 May 2021 Jul 2021 Sep 2021 Nov 2021

Carbon Price Viewer - Ember (ember-climate.orq)

PROPOSED WTE INCLUSION IN ETS

As the official procedures at the European Parliament are moving
towards the Committee votes on the revision of the EU Emissions
Trading System Directive, ESWET — the European Suppliers of Waste to
Energy Technology reflects on the necessity to safeguard the efficiency
and sustainability of the waste management sector.

In his draft report, MEP Peter Liese has proposed the inclusion of
municipal waste incineration in the ETS from 2028.

ESWET understands the proposal for inclusion, albeit they find there is
room for improvements.

EU suppliers of WTES are aiming to technology improvement to reduce
CO2 emissions by WTE (i.e. carbon capture) to keep competitiveness
outcoming impact of inclusion in ETS scheme.

WTC TECHNOLOGIES PERMIT MUCH LOWER CO2 EMISSION
PER TON OF WASTE FEEDSTOCK BY CAPTURING PART OF

THE CARBON IN THE PRODUCT.



https://zerowasteeurope.eu/wp-content/uploads/2021/10/ZWE_Delft_Oct21_Waste_Incineration_EUETS_Study.pdf
https://ember-climate.org/data/carbon-price-viewer/

CHEMICAL CONVERSION OF WASTE, HIGHLIGHTS

Stabilization
& ¥ W generation throughout the ood supply Zone

Re-use: prsumpt » Re-use surplus food for human consumption

" Feed use of certain food no longer intended for human
; EC (EC, 2018)

>

Prevention

L >

» Revalorise i) by-products from food processing and ii) food
waste into sdded-value products by that kesp the
high value of the molecule bonds of the material

- SYNGAS

» Recovery of substances mtalr;ed in FW for low added-value wses
B rom

such as o

s

e P —
02+ CH4

Incineration of FW with energy recovery

Reaction Zone
600-800°C

RDF, PLASMIX

1600-2000°C Melting Zone

02+ CH4

y#®\ Ceramic Industry

Vetrified inert fraction (granulate)

INERTS

~ 10% in mass
~ 1% in volume

METALS

~ 1% in mass
~ 0,15% in volume

/' Steel production
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@Y WASTE TO CHEMICAL TECHNOLOGY - OVERALL BALANCE
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Waste composition

38,88 %
5,38 %
21,54 %
N 0,85 %
0,20 %
Cl 0,93%
Moisture 15,70 %
Fly ashes | 16,52 %

Syngas

Feeding
system

== Residual part of
waste becomes
S Syngas and Water

Quench

R N~
Acid scrubber  Dedusting

Reactor Sedimentation tank

Waste to
Granulation tank treatment
Granulate Concentrated Sludge
16,5% (20% wet)
on waste feedstock 4,0% on waste feedstock



INERT VETRIFIED GRANULATE

Studies carried out by the University of Modena and Reggio Emilia "UNIMORE" have shown the following results:

),

v' Chemical analysis classified the granulate as an INERT AMORPHOUS MATERIAL (vetrified)

*\y\\ Mug,, ‘,

v Elution test passed. It can acquire the qualification of “product”. 1T IS NOT A WASTE.

caSITAS .,
SRS I
A 00,

P
"|r" \‘3'
\ﬁ.,l,_nl 1A L

Uy o

v" The material is suitable for use in the field of bricks, steels, cements and abrasives 75

UNIMORE

UNIVERSITA DEGLI STUDI DI
MODENA E REGGIO EMILIA

GRANULATO VETRIFICATO

ANALISI CHIMICA
FORTE ETEROGENEITA’
Metodo Parametro Valore Metodo Parametro Valore
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* ELEMENTI PRINCIPALI
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I UNI14346 Residuo 105°C (%) 100 UNI13657+UNI11885 Manganese (mg/kg) 2500
Qo

% FRAZIONE 4-8 mm IRSAQ64 Residuo 550°C (%) 100 UNI13657+EPA6010 Mercurio (mg/kg ) <1
§ UNI13657+UNI11885 lluminio (mg/kg) 75000 UNI13657+UNI11885 Nichel (mg/kg) 1300
= UNII3657+UNI11885  |Antimonio (mg/kg) <5 UNII3657+UNI11885  [Piombo (mg/kg) 290
[}

£ UNI13656+APAT3130A f[Calcio (mg/ke) 94000 UNII3657+UNI11885  |Rame (mg/kg) 6000
= — I

3 UNII3657+UNI11885  |Arsenico (mg/kg) 8 UNII3657+UNILI885  [Silicio (mg/ke) 260000
o

3 UNI13657+UNI11885  |Bario (mg/kg) 1800 UNII3657+UNI11885  [Selenio (mg/kg) <5
3 UNII3657+UNI11885  |Berillio (mg/kg) <1 UNII3657+UNI11885  [Stagno (mg/kg) 160
5 UNII3657+UNI11885  fFerro (m 130000 UNII3657+UNI11885  |Titanio (m 3300
5 FRAZIONE UNI13657+UNII 1885 Cdm'( (g[kggi) <s UNII3657+UNI11885  |Vanad; (( g:;i)) B
g 1-2 mm DZSGSmm e e e mee

5 -‘_1 e~ UNI13657+UNI11885 Cobalto (mg/kg) 76 UNI13657+UNI11885 Zinco (mg/kg) 2200
£ ' # ® ‘ h}ﬁ UNI13657+UNI11885  |Cromo totale (mg/kg) 3100 EPA3010+APAT3240A |Potassio (mg/kg) 2100
2 k ‘ = ., IRSAQ64 Cromo VI (mg/kg) <5 EPA3010+APAT3270A |Sodio (mg/kg) 8100
*g w :- ak ' UNII13657+UNI11885  |Fosforo (mg/kg) 3900 EPAS050+EPA9056A | Cloro totale (%) 0.23
3 s L l i I UNII3657+UNI11885  |Magnesio (mg/kg) 8100 EPAS0S0+EPA9036A | Zolfo totale (%) 0.10
e

=
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WASTE CONVERSION TO
H2, CHEMICALS, FUELS, FERTILIZERS, GREEN STEEL

/7; \ MyRechemical
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Almost all kind of WASTE,
SLUDGES, BIOFEEDSTOCKS (WOOD)

i.e. RDF (refused derived fuel)

Chemical Conversion

Fully integrated technology
SINGLE POINT ACCOUNTABILITY
from license to EPC

NH3 synthesis

ﬁ NH
Stamicarbon —| 3

re knowledg

FT synthesis

. Urea,

Fertilizers

and unrecyclable plastic litl __— 4 4 ——
Methanol synthesis gy Olefins
GaSiﬁcatiOn JM ﬂgt]ngiggﬁgzggﬁ q Methanol |
Fermentation p— SAF
Lanzalech —, FEthanol e
Methanation
== SYNGAS
ﬂ p——)  \|ethane — =——

Membrane Sep.

Circular
B [ tyoroen

e Chemicals

=)  Heating

g Green STEEL
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EU MARKET DRIVERS- FUELS REGULATION

v" ReFuelEU Aviation v ReFuelEU Maritime v Amendment of the*
sustainable aviation fuels green European maritime space Renewable Energy Directive
(14.07.2021) (14.07.2021) (RED)

2022; RES IN TRANSPORT @ 2030
Min target for SAF D m
@05
@5 O =)
@035 38%
7 ADVANCED BIOFUELS
® 5030 '
2025
2% Target for GHG RFNBO (eFUELS)

emission reduction vs
shipping 2020

CARBON RECYCLE FUELS

11



WASTE TO METHANOL AND H2

)

M meChe /1 \NextChe JM JohpsenMatthey

Over the fence Maire Tecnimont for Energy Transition Maire Tecnimont far Energy Transition
1
__éf.u__.! GASIFICATION AND PRELIMINARY SYNGAS SYNGAS
E 0,+N, GAS CLEANING PURIFICATION CONDITIONING SYNTHESIS
1
1
\.

\ 4

[ NG _ﬂ
WASTE g

Metals/Chlorine

METHANOL

removal
ceeas | Shift reaction
Gasification | Fy
& cleaning steps
Hydrolysis
Inerts COS (HCN) Methanol
== | ethano
Sludge Hg removal
———-}l
I >

Alkaline scrubber,
subcooling and WESP H,S

Removal
I Syngas
Syngas storage
H,S

Methanol
synthesis

P -

——
ﬁ deep polishing £ c i
Syngas compression e &
' = 5 1
L H
' R
Condense | v
i Purge gas
|
. i I
Highly pure CO2 e mmm==  H
ready for sequestration and utilization 2
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WASTE TO METHANOL + ELECTROLYSIS
a NextCher \ kextcnem JM ehmson Matthey

Malre Tecnimont far Energy Transit Maire Tecnimont for Energy Transition
2
é GASIFICATION AND PRELIMINARY SYNGAS SYNGAS
o
2 GAS CLEANING PURIFICATION CONDITIONING SYNTHESIS
5 02
3 >
CELL > —_‘
o
53 O—
g % Waste Metals/Clorine METHANOL
g2 removal
‘; g HT - Gasification |
cQ .
8 & cleaning Hydrolysis
o H20 COS (HCN
_§§ Ine::s__ : ) Methanol r'Y
c .6 H .pe .
3 Electrolysis | o ____ Purification o
g2 lud Hg removal
o8 Power Sludge »
© o
%3 l |
gg Alkaline scrubber, |
g *“é subcooling and WESP H2S Methanol .
g & Removal sinthesis I
§ E Syngas storage l |
=] H2s Syngas --Y
?8' 5 deep polishing >A \
o8 Syngas compression
2T
£x Purge gas
T O
==
&g
@ E >
B H2
% b Condense 1
% g Demi Water ‘___P_lil‘_g_G_gaS v
23 NG Boiler N
o o . [ T
S8 >
o




WASTE TO ETHANOL -> SAF
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IPCEI - HY2USE

GRANT OF €194 MILLION ASSIGNED TO NEXTCHEM AS PART OF THE
“IPCEI Hy2USE” EU PROJECT FOR THE DEVELOPMENT OF THE FIRST
WASTE TO HYDROGEN PLANT IN THE WORLD

Waste to Chemicals

ntract or proposal of this compan

NextChem's Waste to Chemicals technology, commercialized
through MyRechemical, represents the state of the art for the
recover of non-recyclable waste.
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The recent award of €194 MN grant by the IPCEI EU Project for the
Hydrogen Valley of Rome has demonstrated how Waste to
Chemicals overcomes waste-to-energy.
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The European Commission has decreed that Waste to Chemicals
and the H2 produced through this technology are perfectly
compatible with European decarbonization policies and
therefore considered Taxonomy Compliant.
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CONCLUSIONS

Robuste and commercially proven process units for gasification, purification and chemical
synthesis.

CO2 NextChem W2C technology represents a process economically competitive with a low
gowmm carbon footprint.

Waste is a valuable source of carbon for replacing traditional fossil feedstocks

The chemical conversion of solid waste is a valid alternative to conventional landfill
or thermal valorization.

The proposed technology fits perfectly into the concept of Circular Economy, which
promotes the use of waste as a feedstock for the synthesis of new products.

Integration of waste to chemical scheme with hdyrogen produced by electrolyzers can increase
overall yields and further reduce carbon foot print down to ZeroCO2
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NextChem S.p.A.

Registered Office:
Via di Vannina 88/94
00156 Rome - Italy
P +39 06 9356771

Operating Offices:

Via Gaetano De Castillia 6A
20124 Milan — Italy

P +39 02 63131

via Guido Polidoro 1
67100 L’Aquila - Italy
P +39 0862 763411
F +39 0862 763547

www.nextchem.com

SIS N v o

PRESENTATION TITLE | TITLE A

s B ralr la
i / NextChem MyRechemical

> i znimontiar Energy Trarsiti




ﬂ? \NextChem ﬂ? \MyRechemical

Maire Tecnimont for Energy Transition



	Foliennummer 1
	MAIRE TECNIMONT GROUP
	A TECHNOLOGICAL APPROACH TO GREEN ENERGY
	DEFINING THE GREEN PERIMETER: NEXTCHEM INCEPTION
	WORLD MUNICIPAL SOLID WASTE PRODUCTION 2016-2050
	WASTE MANAGEMENT ENTERING IN ETS SCHEME
	CHEMICAL CONVERSION OF WASTE, HIGHLIGHTS
	WASTE TO CHEMICAL TECHNOLOGY – OVERALL BALANCE
	INERT VETRIFIED GRANULATE
	WASTE CONVERSION TO �H2, CHEMICALS, FUELS, FERTILIZERS, GREEN STEEL
	EU MARKET DRIVERS- FUELS REGULATION
	Waste to methanol and h2
	Waste to methanol + electrolysis
	Waste to ethanol  SAF
	Project development
	IPCEI – Hy2use
	WASTE TO CHEMICAL, MAIN INITIATIVES IN BUSINESS PIPELINE 
	WASTE TO CHEMICAL, MAIN INITIATIVES
	conclusions
	Foliennummer 20
	Foliennummer 21

