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OUR IMPACT S GRADEL

All our Activities contribute to solve
global problems

L
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NUCLEAR Global Warming

QO

Responsible Consumption

LIGHTWEIGHT

==

SPUTTERING TARGETS v \

\ Good Jobs & Economic Growth

SPACE & DEFENCE \\ g?

Innovation & Infrastructure



MARKET & REVENUE FORECAST 6 GRADEL

Official Market Forecast for GRADEL’s
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Lightweight will dominate for the next decades our activities.



GRADEL

LIGHT WEIGHT

Sustainable Lightweight
Solutions for multiple
Market segments

GRRAM

Gradel Robotic Additive Manufacturing

» enables to build extremely light and sustainable 3D structures
with weight savings up to 70%

» recyclable materials in combination with a simulation driven
process technology powered by Al



OUR PATENTED GRAM PROCESS TECHNOLOGY O GRADEL

| how GRAM works |

PRINCIPLE
L MA
PRIMARY TOPOLOGY WEIGHT SAVINGS 188 g TOTA SS Form connection by winding

DESIGN OPTIMIZATION UP TO 70% 9300 kg Breaking Load around points > 5 x stronger




THE 4 PILLARS OF GRAM TECHNOLOGY

S GRADEL

LIGHT WEIGHT

[ Fully simulation driven, Al powered DIGITAL PROCESS CHAIN.

R&D project funded 80% by LSA, functional in 2027
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Z BREAKTHROUGH ¥ Self-healing
n resin enabling ¥ Reshaping
L circularity ¥ Reprocessing
= - v" Recycling
N\ (R&D prOJect) long fiber )

Al powered software
developed with Data
Design Engineering Sarl
(data scientist experts)

¢ |

Al powered
Software

GRADEL Core Knowledge
(to be kept confidential,
developed inhouse)

Process
Methods &
Parameters

Innovation

Sustainable
Materials

Sustainable Material

R&D project with LIST
Access to IP rights

Applicator
QEIWETE)

GRAM production cell,
developed and
manufactured in-house
Patented IP



UNIQUE BENEFITS OF OUR GRAM TECHNOLOGY TO

TRANSPORTATION SECTOR

S GRADEL

LIGHT WEIGHT

SPECIAL VEHICLE IN ﬁ 5 /9\
TRANSPORTATION P> S N ey <](> /
SECTOR
SPACE DEFENCE LOGISTICS SPECIALVEHICLES SEAT AVIATION
PROBLEM SOLUTION {CUSTOI\/IER VALUE
4 N 3 (

i

* Increasing fuel & energy
cost

* Increasing carbon

footprint

 |Intensive use of natural

resources and metals

« Composite parts end up in

landfill

v" Significant weight reduction up
to 70%

» Y2 mass requires %2 energy
» Massive reduction of
emissions

v Responsible use of Resources:

» During manufacturing, use
phase & end-of-life

v Recycling of fiber & resin

v GEO space launch: 1 kg less
weight saves $ 5000 cost

v Aviation: 1 kg less weight saves
$95 in fuel and 350 kg of CO,
per year = $75 taxes per ton

v Automotive: 100 kg less weight
saves 4% of fuel

v 70% reduction in resources
(manufacturing + recycling)




Confidential USE CASE « AERONAUTICS» SO GRADEL

LIGHT WEIGHT

USE CASE 1: European Airline 2 o

Adjustable tension strut case study
22% lighter compared to industrial standard

FEM Analysis

30% cheaper compared to actual solution

80 parts/aircratft ; total fleet = 710

Cumulated Gain on CO, savings (tons) & Original part
— Cumulated cost savings (MM€) =
CO,) (fuel + 30% savings on spare parts) 39 8
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Confidential

Expandable Polypropylen (EPP)-EURO-PALLET éGRFIDEL

FULL CIRCULARITY:
v' EPP removed with a solvent for new
EPP structures
v' The structure is re-used for a new
EPP-EURO-Pallet
v If mechanically damaged, the
reinforcement structure is recycled:
v Dry long fibers chopped fibers
v" Resin for being reprocessed by
the resin manufacturer

14.2 kg mass reduction compared
to a wooden Euro-Pallet (20 kg).

IMPACT potential
onroad and in air

Impact on cost and CO2 savings when
using 33 EPP pallets on a5 years lifetime
of a pallet during the use-case

e
Bl 7

Assumptions

1100 take-off /

200,000 km/year landings per year

fuel cost + CO2
taxes savings

2.8 k€ 293 k€

CO2 savings

5.8 ton 660 ton

Increase of
stiffness by 35%

Filament reinforcement
structure

Shock resistant Operator health-promoting

Cleanliness criteria RFID tagged

EPP Foam

GRHM Structure inside



USE CASE «SEATS»

S GRADEL

LIGHT WEIGHT

M WINNER 2024
x:\

The Altair
Enlighten Award

Automotive industry’s
only award dedicated to
lightweighting and sustainability

O\ ALTAIR

AUTOMOTIVE INDUSTRY’S ONLY AWARD DEDICATED TO
LIGHTWEIGHTING AND SUSTAINABILITY

GRADEL Lightweight supplied the GRAM structure for the BMW
M Visionary Material Seat, which was awarded on 6th of August
2024 with the Altair ENLIGHTEN AWARD 2024 in the
“Sustainable Process” category during the "Centre for
Automotive Research” seminar in Michigan USA.

Statement by BMW M GmbH:

The seat’s CO,e footprint is 90%
lower than a BMW M carbon
bucket seat made today.

10



CONCLUSION S GRADEL

Our innovative end-to-end
solutions of all our activities are
focusing on sustainable solutions
by bringing Economy with Ecology
Into Harmony.

Innovation is the only
chance to face current

global problems.

Contact: _ |
Claude M k Join us to master this

e challenge.
CEO

+352 661 39 00 44
c.maack@qgradel.lu www.qgradellw.com

11
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“SUSTAINABILITY ENABLERS IN LUXEMBOURG™
BRITISH CHAMBER OF COMMERCE
25™ SEPTEMBER, 2024

SUSTAINABLE
COMPOSITE MATERIALS & MANUFACTURING
INNOVATION GENTRE

LUXEMBOURG
INSTITUTE OF SCIENCE »
AND TECHNOLOGY

SUSTAINABLE COMPOSITE
MATERIALS & MANUFACTURING MR NRe




THE LUXEMBOURG INSTITUTE OF SCIENCE AND TECHNOLOGY
AREFERENCE IN RESEARCH AND INNOVATION FOR A DIGITALIZED, RESILIENT & SUSTAINABLE SOCIETY

Human resources in 2024 R&D projects in progress in 2023

+ Q -
137 65
ENVIRONMENT  INFORMATICS
+ +

220 120

employees employees

740 3 4 OA) 55 national competitive Z 40 2
employees O women nationalities competitive European

f> projects projects total of RDI projects & contracts

17% 80+ 6,42% 150

resea_rchers or PhD students collaborative
Innovation experts hosted projects

& similar

of income
from services

Science and transfer in 2023

147

scientific articles in 1%t quartile journals

MATERIALS | SPI-\CE
220 e o 25

employees 4 z‘; employees

“Pushing the frontiers in
8 research for

spin-offs (existing for 3 years or more)

+140 high-impact innovation”

filed patents in Materials since 2015 24
SUSTAINABLE COMPOSITE

August 2024 Figure paid licences
) [ MATERIALS & MANUFACTURING INNUVATH]N CENTRE

LUXEMBOURG
INSTITUTE OF SCIENCE
AND TECHNOLOGY




SCMM MISSION

ACCELERATE THE ADOPTION OF INNOVATIVE SUSTAINABLE & LIGHTWEIGHT
COMPOSITE MATERIAL TECHNOLOGIES IN THE TRANSPORT SECTOR




Sc M M c 0 N c E PT RAP;I;;;EGHATION OF NOVEL RESEARCH OUTCOMES INTO

MEETING THE NEEDS OF THE VEHICLES OF THE FUTURE

SCMM DEMONSTRATOR INTEGRATING LIST =« ~ 1

AND MEMBERS TECHNOLOGIES
Production and testing by LIST

TECHNOLOGY BRICKS DEVELOPED
AND TESTED IN LAB / RELEVANT
ENVIRONMENT
Material technologies, provided by LIST /

SCMM members, customized to reach
performance requirements

Demonstrator specified by OEM/ Prime Contractor
Project team with LIST and partners active throughout the
whole composites value chain

RAW FI;EQAHII-ED T %il:ﬂ“j':l
MATERIALS | propucts A *UPPHERS I conTracTOR
RECYCLING

MATERIALS CRITICAL FUNCTION /
EXPERIMENTAL PROOF-OF-CONCEPT

Material technologies developed by LIST in the
context of low-TRL research projects




DEFINITION OF DEMONSTRATORS THROUGH TOP-DOWN APPROACH

Integrate rapidly the research outcomes into critical demonstrators triggering innovations
S

veco  AIRBUS e

GROUP
Modular Lightweight load-bearing i
“ part for road, rail and logistic
DRD applications

Source: Airbus

Sustainable automotive parts made of
secondary or bio-based materials

Easy assembling / repairable satellite panels

Recyclable panels for interior
applications

— —-—

Sustainable body panels (Natural Fiber)

S RADEL

LIGHT WEIGHT

LUXEMBOURG
INSTITUTE OF SCIENCE
AND TECHNOLOGY

SUSTAINABLE COMPOSITE
[ MATERIALS & MANUFACTURING Mkt RS

Ultra-lightweight bracket

E - 5 GRADEL for aeronautic {f
LIGHT WEIGHT . .
and space applicationai

ARKE/MA

KORDGD

Recyclable high-
pressure tank




RESEARCH PILLARS

High-Level View

PROCESSING

* Advanced Manufacturing
* Collaborative & adaptive
Manufacturing

\

MATERIALS SUSTAINABLE “

* Bio-based Materials
* High-performance
nanocomposites

LIGHTWEIGHT - 7 ’/
RSl  COMPOSITES /

circularity

P
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ey

/

DESIGN

» Materials, Structure Design
& Virtual Testing, Process
Simulation

LUXEMBOURG
INSTITUTE OF SCIENCE
AND TECHNOLOGY

LISTS)

SUSTAINABLE GOMPOSITE
[Eﬁ MATERIALS & MANUFACTURING Mkt RS




A ONE-STOP SHOP FOR THE DEVELOPMENT OF
SUSTAINABLE & LIGHTWEIGHT COMPOSITES PARTS

A

.

POLYMER
MODELING
SYNTHESIS ;" POLYMER CAD/CAE
ﬁ PROCESSING AN - :
? " “

—
| 4

3 COMPOSITE
FILLER G MANUFACTURING

FIBRE T
ENGINEERING /&

)

DISASSEMBLING
U RECYCLING

ADVANCED
CHARACTERIZATION
& TESTING




RESEARCH EXCELLENCE IN I.IST Bio-based benzoxazines resins

1. Sustainable _ _ 2. Sustainable
Composite processing

components design & (re-)

manufacturing

Monomers &
resins

f : )7”{*‘ /' \

) § [ v

LUXEMBOURG
INSTITUTE OF SCIENCE
AND TECHNOLDEGY

LISTED

SNREERE Recycling & Disassembly
Reinforcement recovery on demand /

— ‘»Na!nx intact
\ o Inexpensive, safe,
| i—

> fibrematnix

bio-based recycling
Flne > Matrix removed debonding

agents
chemicals ‘

3. Regeneration of high value components




il - e S : ) ' : : . : ‘ ﬁ
Development of Processing of Advanced From materials & : l '

novel polymers and polymeric characterization process modelling to -
formulations materials and testing CAD to CAE ' ‘

Discrate voxel
3D image

Advanced Composites
Manufacturing

Continuous solid
textile model

+ Experience required => high "R&D" costs

LUXEMBOURG
INSTITUTE OF SCIENCE
AND TECHNOLOGY

LISTS)

SUSTAINABLE COMPOSITE
[ MATERIALS & MANUFACTURING Mkt RS

Twinscrew extruder




WURKING ALL | PROPOSE / DEVELOP
TOGETHER o T —

| SCMM MEMBERS

MAT. & TECH. PROVIDERS, TIER
SUPPLIERS, OEMS

Q\ STRATEGIC RESEARCH & INNOVATION % IQ

AGENDA

SUPPORT INTEHNATIUNAI. GED BYYST
PROMOTION ‘ < g 2 ; ’

Total investment:

11 M€ for 6
“ ¥ demonstrator
ENDORSE THE SRIA ' projects

@ ~ CO-FUND SRIA RDI PROJECTS




LUXEMBOURG
INSTITUTE OF SCIENCE

AND TECHNOLOGY

SUSTAINABLE COMPOSITE
MATERIALS & MANUFACTURING INNOVATION CENTRE
LET'S WORK ALL TOGETHER

Contacts

Dr. Thierry Girot

Dr. Levent Kirkayak

An initiative co-funded by

LE GOUVERNEMENT 3 Co-funded by
DU GRAND-DUCHE DE LUXEMBOURG <

ok Jod -
Ministére de I'Enseignement supérieur Ministére de I'Ecanomie the European Unlon
et de |3 Recherche
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Luxembourg, 25-09-2024 - British Chamber of Commerce

REMONDIS Luxembourg Sarl — Sustainability Enabler REMONDIS®

IM AUFTRAG DER ZUKUNFT
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2/ REMONDIS Luxembourg Sarl

3/ Focus on Sustainability action

REMONDIS®
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The REMONDIS Group

raw materials/year ‘JAI\-‘
. Promoting sustainable development. locations in ‘=='
Thinking ahead - far into the future over 30 countries <gp»
around the world

'ii' >30mtonnes| The REMONDIS Group | = 1,000

Family-run company

> 11,00 (] ® & L

commercial vehicles
t / / / p Recycling Services Water public private
o (¢)
2 80 a0

>300  firenitinie

O 06 06 0 0 o
water management
> 40,000 """ facilities >30m
employees @ @ people benefit

worldwide

Type of enterprise: . ‘

REMONDIS®

25 25.09.2024 REMONDIS LUXEMBOURG S.AR.L. IM AUFTRAG DER ZUKUNFT
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REMONDIS
Recycling

_ Alkalis
Batteries
_ Chemical gypsum
Construction waste
FGD gypsum
Hazardous waste
IBA slag
_ Light sales packaging
Metal slag
Old glass
_ 0Old paper
_ Old plastic
Organic waste
_ Photographic chemicals
_ Residual waste
_ Scrap metal
_ Waste electrical devices
_ Waste electronic devices
_ Waste wood

(these groups are just a selection of the materials we process)

© REMONDIS SE & CO. KG, 07/2017

25.09.2024 REMONDIS LUXEMBOURG S.AR.L.

nduj <

> Qutput

Calcium sulphate binders
Composts

Energy

Fertilisers

Glass

Iron

Mercury

Metal salts
Non-ferrous metals
Paper

Plastic

Plastic pellets
Precious metals
Recycled aggregate
Refuse-derived fuel
Solvents

Stainless steel
Steel

Substrates

Timber

REMONDIS®

IM AUFTRAG DER ZUKUNFT
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REMONDIS Luxembourg Sarl - An international team of 52 employees

— Sustainability Enablers in Luxembourg REMONDIS

IM AUFTRAG DER ZUKUNFT



Remondis Luxembourg Sarl: ,Sustainability Enabler”

28

What are we doing ?

We recover raw materials and recycle them
or send them to the most appropriate recycling facility

We take care of more than 130.000 to of waste per year. We are a major actor
in the Luxembourg circular raw material economy

Who are our customers ? Who relies on us ?

Many companies and firms (of the private sector)
and lots of councils and their local residents (in the public sector)

,We offer innovative, sustainable products and solutions for nearly all kinds of waste
- Let’s say, solutions for all types of waste, except radioactive and explosive waste”

REMONDIS®

25.09.2024 REMONDIS LUXEMBOURG S.AR.L. IM AUFTRAG DER ZUKUNFT



Key information about Remondis Luxembourg Sarl

Authorization:

Main activities:

Team / Stuff :

ISO Certifications:

29 25.09.2024 REMONDIS LUXEMBOURG S.AR.L.

,Collection, Transportation, Storage, Recovery and Treatment of waste, Destruction of
confidential documents” Positive-Catalog: around 650 EWC codes

Waste separation + Waste conditioning + Waste (pre-)treatment + Waste recycling
Notification and shipment to the best adapted recycling facility (into neighbour countries)
- Container-Service with 30 special trucks (for all different types of waste)

- Hazardous Waste

- Resources / recyclable waste

- Contaminated soil

- Organic waste (Refood)

- (Mobile-) Destruction of data and confidential documents & Recycling

- Household waste collection in Luxembourgish communes

70 people (End of 2024)

ISO 9001 - ISO 14001 - 1SO 50001
REMONDIS®

IM AUFTRAG DER ZUKUNFT



New Facility in Luxembourg - Foetz with 2,2 ha — started in January 2022
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REMONDIS®
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March 2024: Photovoltaic System - Company use of own produced energy = 25 %

Electric excavator and shredder
Solar collectors on the roofs of the buildings
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REMONDIS®

IM AUFTRAG DER ZUKUNFT
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Photovoltaic System - Electrification of our Vehicle Fleet

Household waste collection with the first Electric company cars: customer service
electric truck - Start in January 2025
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REMONDIS®
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Thank You !

REMONDIS Luxembourg S.a r.l.
Dirk-friedrich.knaepper@REMONDIS.Iu

REMONDIS®

IM AUFTRAG DER ZUKUNFT
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