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Why Hydrogen?

* Hydrogen will be the key to energy storage because
of two main reasons:

* Hydrogen is the fuel with the highest gravimetric
energy density — 3 times the density of gasoline

* Hydrogen combustion only releases water vapor
—no CO, or any other harmful emission

* The key challenge for the wide-scale application of 1
hydrogen resides in the storage of this gas H
Latest findings

Hydrogen

1.01

Hydrogen is an increasingly
important piece of the net zero
emissions by 2050 puzzle

www.ieda.org/energy-system/low-emission-fuels/hydrogen, 21.6.2024
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Metal Hydrides Technology grzz

Hydrogen Molecule Metal Hydride
25°C, 1atm

Factor 16.6 in Distance = Factor 2300 in Volume

Ph. Mauron, M. Bielmann, A. Ziittel EMPA, Switzerland
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From Lab to Market

Certifications
LMER, Laboratory of Safety

Materials for Renewable C_OStS_

Energy headed by Prof. Tlm.elm.e

Andreas Zuttel Validation .
Documentation
Durability
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GRZ’s products tested and
deployed globally




The Hype Cycle

EXPECTATIONS

TROUGH OF DISILLUSIONMENT
SLOPE OF ENLIGHTENMENT

TIME
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The Start

GRZ Technologies - Providing H, Laboratory and Industrial
Solutions

Startup Project Presentation
October 5th, 2016

Dr. Noris Gallandat, Claudio Ruch, Prof. Andreas Ziittel

Year 2017 2018 2019 2020
Tools and Equipment 67 20 20 20
Engineering Labor Cost 180 408 408 408
Office & Lab Space 39 60 60 60
| o
Travel and Sales 45 20 20 20 .- l-
Units Sold HyCo 1 8 30 40
(Small, Average, High Revenue 2 12 45 55

Cases) 4 16 60 60 Ehe a r
Units Sold AGAS 5 5

2 3 \
(Small, Average, High Revenue 3 5 7 7
Cases) 5 8 10 12
-228 -92 -9 74

Net Cash Flow
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The Start

Year 2017 2018 2019 2020
Units Sold HyCo 1 8 30 40
(Small, Average, High Revenue 2 12 45 55
Cases) 4 16 60 60
Units Sold AGAS 2 3 5 5
(Small, Average, High Revenue 3 5 7 7
Cases) 5 8 10 12
Year 2017 2018 2019 2020
Units Sold HyCo (REAL) 0 1 5 2
Units Sold AGAS (REAL) 2 0 0 0

First contract: scale-up by a

factor 25 compared to the
laboratory HyCo

PRE-4552 (Rev01)

On 27.08.18 11:01, Jihye Park wrote:
Dear Noris Gallandat,

Thank you for the e-mail. My presentation at the conference in Zurich has been canceled, so there is no need to fix the schedule in September. If you do not mind,
| would like to visit GRZ in October instead of September. Could you tell me your opinion about changing the meeting schedule?

In addition, | would like to discuss the agenda before the meeting. | am very interested in GRZ's hydrogen storage system and MH compressor. | would appreciate
it if you give me more details regarding GRZ’s products and advanced technology.

| am also interested in purchasing MH compressor for stationary application. Would you kindly provide information of specification and price?

| am looking forward to hearing from you.
Thank you.

Best regards,
Jihye Park

@& HYUNDAI

Jihye Park, Ph.D Senior Research Engineer | Hydrogen Energy Development Team
Automotive | Strategy & Technology Division
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Intermediate Conclusion gr13

 The market for laboratory accessories is limited * Industrial applications should be pursued —
larger market, more potential

< |/
=

e FHexi huco ® ® @
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GRZ’s Portfolio of Industrial Solutions

* Qur products transform low-pressure
hydrogen into lasting value:

* On-demand hydrogen
 On-demand electric power
* High-pressure hydrogen

e Carbon-neutral methane

> Electrolyzer

o
—“—

| | 9 | I

DASH M DASH Power HyCo HRS UPSOM
(coming soon) (coming soon)
A 4 l l

Modular H, Storage Containerized H, Storage On-demand Power High-pressure H, High-pressure H, Refueling ~ Carbon-neutral Methane

@ ® 6 O @
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Company Development

Key ingredients for success:

02

Funding

01

Technology

04

PRE-4552 (Rev01)



Technology

e Easy part — state-of-the-art technology from EPFL/Prof. Zittel
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Funding

Milestones:

Schweizerische Eidgenossenschaft
Confédération suisse

e 2020: first round led by Hyundai SRS i
e 2023: second round led by fischer Suiss Fderal Offce o Eneray SFOE
[ ]

+ many opportunities for non-dilutive funding:
SFOE, Innosuisse, EU projects, Technologiefonds

HYUNDAI

ﬁscheﬁ)

group

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Innosuisse - Schweizerische Agentur
fiir Innovationsférderung

Press Release: fischer Power Solutions becomes
sales partner for GRZ Technologies AG in Germany

European
Innovation

Hyundai invests in GRZ Technologies

Hyundai Motor Company invests in Swiss-based GRZ Technologies S.A.
GRZ Technologies, a spin-off of Ecole Polytechnique Fédérale de
Lausanne (EPFL), specializes in energy storage in hydrogen form. The
investment in GRZ strengthens Hyundai’s hydrogen leadership and
accelerates the company’s efforts to commercialize hydrogen
infrastructure for greater accessibility to customers.

Lenz & Staehelin advised Hyundai Motor Company. The team includes
Tino Gaberthiiel (lead, Corporate and M&A) and Astrid Waser
(Competition) as well as Alessandra Laser and Xavier Grivel (both
Corporate and M&A), Lukas Staub and David Hitz (both IP, IT), Nicole
Frey (Employment) and Sandro Travaglini (Competition).

PRE-4552 (RevO

Achern, 11 August 2022 - With the further expansion of renewable energies, strong growth
is predicted for the hydrogen market. To support the development of the market and meet
the growth, the strategic partners fischer group from Achern and GRZ Technologies AG from
Switzerland have agreed that fischer Power Solutions GmbH, as the main partner, will take
over the sales agency of GRZ DASH H2-to-Power Modules in the German market. The
fischer group already supplies stainless steel tubes which are installed in GRZ thermal
hydrogen storage tanks and compressors. The fischer group has been a shareholder in GRZ
since the middle of the year. The sales cooperation will now be further expanded.

GRZ's product portfolio is based on several decades of research work in the field of
hydrogen. The products are used wherever hydrogen is produced and further utilized with
renewable electricity. In combination with Hyundai fuel cells and electrolysers from third-
party suppliers, modern energy storage systems in the MWh range are created for the power
grid of the future. In addition, the same technology is also used to realize thermal hydrogen
compressors, for example for industrial filling stations. GRZ also develops and
manufactures plants for the production of green methane, which is chemically similar to
natural gas.

"The expansion of the cooperation is a logical next step following fischer's investment in
GRZ," says Guido Eckenwalder, Sales Director for Battery Systems and Hydrogen
Technology, at fischer. "We are pleased to be able to build up the key market together with
GRZ. As a large medium-sized group of companies, we have the strength to develop the
market with determination.”

Refer to protection notice ISO 16016.
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* Building the team is the most critical part

 GRZ has built up capabilities in the following areas:

Engineering & Design Commercial
* Materials science e Sales
(with industrial focus) * Marketing
 Thermal engineering
* Process engineering
* Mechanical design
* Electrical engineering
e Controls & software
A\ Operations ® Corporate
ﬁﬁ  Manufacturing @Eﬁ/ﬁ * Administration
* Certification * Finance
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* Once we have the technology, funding, and team,

sales remains is the critical element for success

* GRZtargets the global hydrogen market and '
positions itself as a leading OEM manufacturer T+ g
United Stat North . "Js;
* A network of 26 official partners has been set 7 g - '
up—including EPC companies, integrators, project gl e
developers, and equipment manufacturer \
(complementary to GRZ’s solutions) o e e
e N""";'(':’l Madag, Ion dian
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Remaining True to our DNA

* Grounded in deep scientific findings

1. Scientific publications
2. Patent portfolio

b International Journal of Hydrogen Energy
ELSEVIER Volume 202, 21 January 2026, 152993

Mechanistic understanding of key steps in
Ru/Al,03 catalyst synthesis for CO,
methanation

Liping Zhong ° ® €, Thi Ha My Pham ©® & &, Zohreh Akbari ®®, Youngdon Ko ° ®,
Solaimon Mohamad ° ?, Yasemen Kuddusi ®®, Noris Gallandat @ ® ¢, Andreas Ziittel ®®

“ Laboratory of Materials for Renewable Energy (LMER), Institute of Chemical Sciences and
Engineering (ISIC), Basic Science Faculty (SB), Ecole Polytechnique Fédérale de Lausanne
(EPFL), Energypolis, Rue de L'Industrie 17, Valais/Wallis, CH-1951, Sion, Switzerland

- Empa Materials Science & Technology, CH-8600, Dubendorf, Switzerland

¢ GRZ Technologies SA, CH-1580, Avenches, Switzerland

a2 United States Patent
Gallandat

(10) Patent No.:  US 12,228,247 B2
(%) Date of Patent: Feb. 18,2025

US012228247B2

(54) HYDROGEN STORAGE SYSTEM

(71) Applcsnt: GRZ TECHNOLOGIES SA. Awenches
(CH)

(72) lavesior: Noris Gallandat. Schwarzsee (CH)

(73) Assignee: GRZ TECHNOLOGIES SA. \wenches
(CH)

(*) Noticee  Subject to any disclaimer, the term of this
patent is extended or adjusted wnder 35
US.C. 154(b) by 702 days.

(21) Appl. No. 17/603,665

(22) PCTFiled:  Apr.7, 2020

(86) PCT No. PCT/EP2020/059860
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(2) Date: Oct. 14, 2021

(87) PCT Pub. No.: WO2020212197
PCT Pub. Date: Oct. 22, 2020

(65) Prior Publication Data
US 202210299167 Al Sep. 22, 2022

(30) Forcign Application Priority Data
Ape 1720019 (EP) o 19169845
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OTHER PUBLICATIONS

Machine pencrated English translation of JP HIM-270872 A, pub-
Esbod Sep. 28, 1992 (Year: 1992)*

Isscrmational Search Report and Wiitiea Opision issued by the
Eusopean Pasest Office. dated Aug. 18, 2020, for Intersational
Paseat Application No. PCT/EP2020.039860; 21 pages.

Primary Examinzer — Frank M Lawrence, Jr.
(73) Amormey. Agent. or Firm — Facgre Drinker Biddle &
Reath LLP

(ty) ABSTRACT

Hydrogen stoeage system for passive discharge of hydrogen
g without cmploying beater, comprising a plurality of
hydrogen stormage tanks cach containing at Jeast one metal
Brydride (MH) storage material, a hydrogen gas flow circuit
connected o the storage tanks and 3 control system inclod-
ng presure sensors (P) and temperature sensors (1)
amaaged for measuring the pressure and temperature in each
storage bk the gas flow circuit compeising valves
(V. VL. . .. Vi) coupling ssid plurality of storage tanks to
an imlet. respectively an outlet of the hydrogen storge
system. wbereby the inlet and outlet masy be common of miy
be separate. Al kst a finst material storage tank comprises
a first metal hydride (MHI) of a fint composition and at
least 3 second matenial storage tank comprises a second
metal hydnde (MH2) of a second composition.

25 Claims, 8 Drawing Sheets
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e Letting our vision drive our mission

VISION

A world fueled by renewable energy—
day and night, summer and winter.

MISSION

Replace fossil-based energy systems
with safe, cost-efficient, and
sustainable hydrogen solutions.
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Thank you for your attention

Contact: noris.gallandat@grz-technologies.com
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