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How to achieve more efficiency and throughput in
Solid Oxide Fuel Cell & Electrolyzer Cell production
with ONEJOON’s L2P Program
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L2P PROGRAM —

SCALING FROM BATCH TO CONTINUOUS PRODUCTION
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What’s L2P?

L2P — lab to production — is a unique program that we have devel-
oped for the upscaling of your process from the lab to fully-fledged
industrial production. It is based on over 125 years of experience
in industrial kiln construction and our rich expertise obtained from
numerous experiments for customers worldwide in our Test Cen-
ter. Not only do we provide you with individual furnaces and plants
tailored to your needs, we also serve as your partner and guide in
taking on your upscaling process by exploring its feasibility and de-
livering relevant data as well as equipment.

Who can benefit from L2P?

The lab-to-production process is directed towards producers of
Solid Oxdide Fuel Cells (SOFC) and Solid Oxide Electrolyzer Cells
(SOEC) or subcomponents. More specifically, producers who are
considering scaling up their process by using continuous kilns and
plant equipment. Our customers in this industry are producing large
power generators using SOFCs or use SOECs to generate emission
free and carbon-free hydrogen.

Overcome limitations & challenges of batch kilns

The mass production of SOFC/SOEC cannot be implemented with
simple chamber furnaces and a few cubic meters of usable space.

CURRENT
EQUIPMENT
LIMITATIONS &
CHALLENGES

Most SOFC/SOECs are debindered / sintered in
batch kilns with:

— Limited throughput

— Long processing times cold-to-cold

— Poor binder / gas removal

— Limited explosion limit control

— High energy consumption in relation to throughput

This then raises the following question: How to scale up efficiently,
effectively and sutainably? Our answer to this challenge is the ONE-
JOON L2P program — a proven process to overcome this challenge
and providing you and your team the support you need at any time.

Benefits of the L2P program

Here’s why ONEJOON is the right partner if you are considering scal-
ing up your process:

= Technological innovation: You don’t want any technology. You
want advanced technology that sets new standards in your
industry. We provide you with this technology.

= Process technology: Individual air distribution concept and tem-
perature homogeneity

= Process quality: Energy efficiency and product quality are key
factors. Individually developed processes guarantee first-class
performance.

= Effective & cost-efficient: You need a plant that gives you a com-
petitive edge.Thus, the project must reliably result in a continu-
ous plant that produces a high-quality and reproducible product
on a large scale.

= Early stage risk identification & development of alternative solu-
tions: Overcome pitfalls in the initial phase of the project, when
there’s still time to maneuver around them.

= Perform tests under realistic & ideal testing conditions without
investing in test kilns: We have the equipment you need for
detailed tests in our on-site Test Center at our German headquar-
ters.

= Enable personnel to continue process optimization throughout
continuous production: We transfer the know-how required to
your employees.
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OUR COMPANY
About ONEJOON GmbH

ONEJOON is the technology and market leader for thermal process-
ing solutions for SOFC and SOEC components as well as other ce-
ramic components. The company also holds a prominent position
in the future markets of cathode and anode material production, as
well as carbon fiber production lines.

We are a globally operating team of specialist for the development
and scaling of innovative processes as well as turnkey solutions of
up to 100 million euros. ONEJOON’s core competence is the develop-
ment of high-quality furnaces and optimized processes. First-class
system availability, reliability and temperature homogeneity create
added value to our customers’ production.

This makes ONEJOON a reliable partner for our customers in our core
markets of Advanced Materials, Carbon Fiber and Battery Materials.

More information can be found at
www.onejoon.de
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KEY FACTS

We are your partner for thermal production systems
— Represented in 6 countries with 11 locations worldwide

— Approx. 500 employees worldwide, more than 250
design engineers, researchers & developers

— Test Center as well as R&D department

— Factories in Germany, Korea, China & Poland

— Experienced project management team with project
sizes up to 100 millions euros

— Thermal process equipment up to 3000 °C
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"< THE L2P CORE PROCESS

EVERY STEP AT A GLANCE

BATCH OR LAB
PROCESS

Limited throughput

Lower temperature uniformity
(quality)

Long process times

Poor binder / gas removal
Restricted explosion limit control
Higher energy cost

AS-1S ANALYSIS
= Existing thermal process &
kiln furniture

= Product specific require-
ments

= Customer specification &
requirements
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DEVELOPMENT

= Process optimization &
adaptation

= Kiln furniture development
= Heating concept
= Gas distribution system

VALIDATION

= Early stage risk mitigation
= Test runs at ONEJOON Test

Center

= CFD simulation of pilot &

mass production
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NEXT-LEVEL
GW PRODUCTION

START OF
PILOT PRODUCTION |,
TRANSFER :

= Documentation of developed process | ([’ | s
specification é / v

= Calculation of Total Cost of Ownership

= Showcasing upscaling potentials
= Service concept
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FOCUS AREAS OF DEVELOPMENT

There are three main areas of development throughout the
, process:

= Plant: The equipment you need to successfully run your
plant.

= Process: An exact characterization of the heat treatment
process you want to reproduce.

= People: The necessary capabilities for your employees
to run the continuous production plant without external
help.
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MEET OUR TEAM

You would like to learn more about our solutions for SOFC/SOEC producers?
We would be pleased to show you in a personal appointment what we
can do for you.

Simon Schurr

ETtE]
Vice President -ﬂ;ﬂ_\

ONEJOON Fl

Advanced Materials and Processes #“\r_,

E-Mail: simon.schurr@onejoon.de
Phone: +49 70312 38 09 - 16 42
Mobile: +49 15118 97 05 78 SCAN ME

Ulrich Fischenich

Senior Key Account Manager &
Project Engineer

E-Mail: ulrich.fischenich@onejoon.de
Phone: +49703123809-13 11
Mobile: +49 151 46 47 2615

Ruben Gfrorer

Senior Account Manager &
Project Engineer

\ E-Mail: ruben.gfroerer@onejoon.de
Phone: +49 7031238 09 - 15 82
Mobile: +49 151 46 76 52 80
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ONEJOON Inc. lﬁ:“';_d-;.lil

E-Mail: jan.schmiing@onejoon.us
Phone: +1 470 6 08 75 15

Jan-Philipp Schmiing
CEO

SCAN ME
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Maik Fischer EWE,_

oNEJoONpE
Senior Process Engineer & Aﬁ‘r"‘
Technical Consultant #‘* L

E-Mail: maik.fischer@onejoon.de
Phone: +1470 2 63 46 14 SCAN ME
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E ! Andreas Scharf
A""Em E Head of Technology
1-1:- " Advanced Materials & Processes

LA L"l E
E-Mail: andreas.scharf@onejoon.de
SCAN ME Phone: +49 70312 38 09 - 13 66
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: ‘ Simulation & Process Engineer

S E-Mail: daniel.hipp@onejoon.de
. . . SCAN ME Phone: +49 7031238 09 - 2131
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I“‘Aans.’oonf, Dr. Jessica Blath

| e
i #-ﬁ' Process Engineer

E-Mail: jessica.blath@onejoon.de
Phone: +49 70312 38 09 - 13 25

Julien Walter Dornhuber
Process Engineer

E-Mail: julien.dornhuber@onejoon.de
Phone: +49 7031238 09 - 13 46
Mobile: +49 1753 54 97 75

Nils Zimmer
Expert Ceramic Applications

E-Mail: nils.zimmer@onejoon.de
Phone: +49 7031238 09-13 93
Mobile: +49 151 58 70 65 42

Joachim Horvath
Expert Ceramic Applications & Refractory

E-Mail: joachim.horvath@onejoon.de
Phone: +49 7031238 09-12 87
Mobile: +49 1753 7154 25
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ONEJOON GmbH
Leinetal/Auf der Mauer 1, 37120 Bovenden, Germany
Phone: +49 551 820 830-0, E-Mail: info@onejoon.de

www.onejoon.de
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