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Introduction



JenaBatteries GmbH
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Laboratory and prototype facility:

Microgrid Tailored solutions

Pilot projects:

PV application



JenaBatteries GmbH
• Founded in 2012, JB holds global patents for organic redox-flow batteries.
• In August 2016 we welcomed two new investors with outstanding expertise in 

R&D, Engineering and Business Development. This speeds up the transformation 
towards an economically successful company.

• JB is an innovative company that produces and develops large-scale energy storage 
systems from 100 kWh upwards. 

• We are currently building a global partner network with project 
developers/technology partners and we are delivering selected pilot plants.

• Our award-winning Batteries avoid heavy metals and aggressive materials like 
sulphuric acid.

• JB is currently supported by: 

• www.jenabatteries.com
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Idea



A great idea …

25/10/2018 Autumn School Flow Battery 7

… can loose
you a lot of

money!



First things first
The Need

Expertise

Discipline

Competition

Networking

Resources

Location

Future
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Idea



Organic radical batteries
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Conventional RFB
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- +

Membrane

Electrode Electrode

Electrolyte Electrolyte

Pump PumpPower source/load

Vanadium, iron, chromium, bromine, …

- A solid mature foundation -



JenaBatteries’ metal free aqueous RFB
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Sustainable and easy-to-handle:
A water-based electrolyte replaces highly corrosive, acidic, vanadium-based electrolytes.

- +

Membrane

Electrolyte Electrolyte

Pump PumpPower source/load

Aqueous
electrolyte

New Material



Resources
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Energy need in 2040: 110 TWh per day
 Need for 55.000 GWh storage

(plus batteries for electric vehicles)

Lithium

• Estimated reserves ca. 16 Mio. t

• Annual production ca. 0,1 Mio. t

• 55.000 GWh storage require
– 5,3 Mio. t Li

– 1/3 of known reserves

– plus Co, Ni, etc. for cathode

Organic RFB

• Estimated reserves ca. 240.000 Mio. t

• 4.400 Mio. t oil in 2016

• 55.000 GWh storage require
– 1.000 Mio. t oil

– 23% of one year‘s production

– Including cathode and anode

International Energy Agency, wikipedia.de, 2018; pictures: wikipedia.org.



Metal-free RFB stands for …
• Safe & easy

– Free and independent scalability of power and capacity
– Non-flammable and non-explosive
– Turnkey energy storage system

• Clean energy
– No heavy metals or aggressive acids 
– Resource-efficient
– Near-neutral pH

• Economical
– Inexpensive raw materials without raw material 

bottleneck 
– Low maintenance and excellent stability > 10.000 cycles
– Flexible and sustainable investment
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Requirements for Success

To determine whether your idea meets the basic 
requirements for a successful business, you must 
answer at least one of the following questions 
with a “Yes!”

– Does the business address an underserved need?

– Does the business serve an existing market in 
which demand exceeds supply?

– Does the business have a significant advantage
over competitors (price, location, etc.)? 
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Picture: wikipedia.org



Major Flaws
A “yes” response to any of these questions means 
your idea has little chance for success:

– Are capital requirements for entry or continued 
operation excessive?

– Are there factors that would make financing hard 
to obtain?

– Are there potential detrimental environmental 
effects?

– Are there factors that prevent effective marketing?
– Are there zoning, licensing, or other restrictions?
– Are there factors that restrict the availability of 

resources (raw materials, skilled personnel, etc.)?
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Picture: wikipedia.org
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Market & need



Conventional RFB
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- +

Membrane

Electrode Electrode

Electrolyte Electrolyte

Pump PumpPower source/load

Vanadium, iron, chromium, bromine, …

- A solid mature foundation -



Vanadium-RFB

• Demand exceeds supply 
(80,000 t vs. 75,000 t, 2016)

• China and South Africa are 
closing down polluting mines

• China introduces stricter 
standards for structural steel 
(higher V share) from 
November 2018

• High cost of extraction as by-
product from coal, …
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U.S. Geological Survey; www.vanadiumprice.com.

- An unpredictably expensive system -
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Vanadium demand
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IFBF, 2018.

3.400 t per 
1 GWh
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Production of Li-ion batteries

25/10/2018 Autumn School Flow Battery 20

ft.com, 2018.

174 GWh



Li-ion batteries – They are for cars!
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Li-ion batteries
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McKinsey, 2018.

Cobalt from Congo and substitute nickel: A bottleneck



Diverging markets
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Mobile

• Energy density

• Co-based, but 
low Co-content 
(NMC 811)

• <2000 cycles

The divergence that appears to be occurring between the EV 
and stationary battery markets is similar to the divergence 
that occurred in the past between batteries for consumer 
electronics, such as phones and laptops, and EVs, according 
to Christopher Robinson, an analyst with Lux Research.

https://www.utilitydive.com/news/batteries-
for-electric-vehicles-and-stationary-storage-are-
showing-signs-of/528848/

Stationary

• Cycle life

• No Co

• LFP, LMO

• Lower energy
density



RFB market
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Primus Power, Vionx Energy, EnSync Energy Systems, Redflow, ViZn Energy, ESS

GILDEMEISTER, redT Energy, SCHMID, Sumitomo Electric, UET, Sumitomo, H2 Inc

Entspricht 1 GWh in 2023

Entspricht 1 GWh in 2023

Alternative RFB

ca. 1 GWh

ca. 1 GWh

25/10/2018

MarketsandMarkets, 2018.



Organic flow battery companies
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• Country: Italy
• Materials: Bromine + quinones
• Status: First small prototype presented

• Country: France
• Materials: Organic
• Status: 10 kW prototype presented

• Country: USA
• Materials: Metal-organic
• Status: 250 kW/500 kWh prototype presented

• Country: Canada
• Materials: Quinones
• Status: Early stage
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Business plan



Business plan
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https://questfusion.com/how-to-create-a-startup-business-plan/



Business model
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www.startplatz.de/wp-content/uploads/2013/05/business-model-canvas.pdf



25/10/2018 Autumn School Flow Battery 29

www.startplatz.de/wp-content/uploads/2013/05/business-model-canvas.pdf



Metal-free RFB stands for …
• Safe & easy

– Free and independent scalability of power and capacity
– Non-flammable and non-explosive
– Turnkey energy storage system

• Clean energy
– No heavy metals or aggressive acids 
– Resource-efficient
– Near-neutral pH

• Economical
– Inexpensive raw materials without raw material 

bottleneck 
– Low maintenance and excellent stability > 10.000 cycles
– Flexible and sustainable investment
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The European answer to lithium 
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Li (cobalt) battery

+ Advantages
– High energy density
– High efficiency

- Disadvantages
– Intensive battery management for 

durability and safety
– Limited resources (lithium, cobalt, nickel) 

with increased price sensitivity 
– State of charge from 20-80%
– Fire hazard

Organic RFB

+ Advantages
– Independent scalability of power & capacity
– Avoids heavy metals and aggressive acids
– All battery components can be made in EU
– Non-flammable and non-explosive
– Long lifetime
– Wide SOC window

- Disadvantages
– Lower energy density
– Average efficiency

Both battery systems have their advantages and which one to use depends ultimately on the application 
and environmental situation such as operational temperature, availability of space, power vs. capacity 

requirements etc.
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www.startplatz.de/wp-content/uploads/2013/05/business-model-canvas.pdf



Our markets
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Lazard, 2017.



Our markets
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Company grids

Self-sufficiency

Peak demand

EV charging stations

Peak shifting

Emergency power

Applications

Lazard, 2017.



25/10/2018 Autumn School Flow Battery 35

www.startplatz.de/wp-content/uploads/2013/05/business-model-canvas.pdf
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www.startplatz.de/wp-content/uploads/2013/05/business-model-canvas.pdf



Customers: Project developer

37

Energy provider

Energy exchange

System operator
Utility/service company

Management fee

rem
u

n
eratio

n

Electricity
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www.startplatz.de/wp-content/uploads/2013/05/business-model-canvas.pdf



System price breakdown
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https://www.jcesr.org/estimating-the-system-price-of-redox-flow-
batteries-for-grid-storage/

McKinsey, 2018.

V-RFB
Li-ion
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www.startplatz.de/wp-content/uploads/2013/05/business-model-canvas.pdf
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Next steps



Legal structure 

• Important decision! 

• Defines taxes

• Amount of paperwork 

• Personal liability 

• Ability to raise money
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§



Legal structure

GmbH

• Gesellschaft mit 
beschränkter 
Haftung

• Min. capital stock 
25 TEUR

• Limited personal 
liability

• No shelf company

S.L.

• Sociedad de 
responsabilidad
limitada

• Min. capital stock  
3 TEUR

• Shelf company
possible and fast

Ldt. (UK)

• Limited Company

• Limited by shares

• Limited by
guarantee

• No min. capital
stock 

• Fast (24 h)
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Funding
• You 

• Friends and family

• Loans (banks, microlenders, 
government-guaranteed)

• Private / angel investors

• Venture capital firms

• Public grants

• Crowdfunding
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Picture: wikipedia.org



Financing cycle
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https://blog.adioma.com/how-funding-works-splitting-equity-infographic/

https://startupxplore.com/en/blog/wp-
content/uploads/2014/10/startup-financing-cycle.png?e934a9

https://www.nanowerk.com/nanotechnology/investing/fu
nding_nanotechnology_companies_1.php



Financing cycle – first steps
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Public funding of R&D projects

Idea Proof of concept Product

Business angel

Founding partners

?



Public funding of R&D
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1,1 Mio. € - RFB/Smart Grid

140 T€ - innovative materials

340 T€ - photo-electrochemical RFB

1,75 Mio. € - Basic research on organic RFB



Organizational structure
• What expertise do we need?
• How many people? – Avoid being a 

one-person team, recruit talent
• Cost? – Running costs add up fast!
• Is working at a start-up company 

attractive?
• How much formalism is needed? 

When to change? 
• Leadership skills – Do we need an 

experienced manager? 
• Conflicts!
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https://online.pointpark.edu/business/types-of-organizational-structures/



Infrastructure

• Offices & labs, collaborative 
spaces, …
 business incubator

• Professional accounting

• Legal counselling

• Avoid heavy investments at 
an early stage
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https://www.hindiapost.com/what-are-incubators/



Intellectual property

25/10/2018 Autumn School Flow Battery 50

http://www.wipo.int/pct/en/faqs/faqs.html



Make yourself known
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Market reports: Lux Research

Clients should view JenaBatteries as the leading player in
organic molecule flow battery commercialization […]

Inflight Magazin „Discover Germany“

IQ Innovation award 2015

TV: 3sat - nano
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Development



JenaBatteries’ metal free aqueous RFB
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Sustainable and easy-to-handle:
A water-based electrolyte replaces highly corrosive, acidic, vanadium-based electrolytes.

- +

Membrane

Electrolyte Electrolyte

Pump PumpPower source/load

Aqueous
electrolyte

New Material



• Aqueous solutions are favored due to cost, safety and conductivity
• TEMPO/viologen-system uses a great part of water stability window

Organic active materials
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J. Winsberg et al., Angew. Chem. Int. Ed. 2017, 56, 686-711.

O2 evolutionH2 evolution water stability

0.0 V

Viologen

TEMPO

-0.42 V

54



How to chose organic active materials
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• 2,2,6,6-Tetramethylpiperidinyloxyl (TEMPO) derivatives
• Persistent radicals
• Cheap educts (acetone und ammonia)
• Simple synthesis routs for various R-groups

R

Active part

Molar mass N-O: 30 g/mol

Molar mass TEMPO: 156 g/mol

R R

Assumption: 
100 USD/kWh

R. Dmello et al., J. Power Sources 2016, 333, 261-272.



Development
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Laboratory and prototype facility:

Microgrid Tailored solutions

Pilot projects:

PV application



Go and sell! – Testing the market
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If you are not embarrassed about the 
first version of your product when 
talking to potential customers, you 

have launched to late!



Organizational growth & scale up

25/10/2018 Autumn School Flow Battery 58
https://www.innovativedutch.com/the-lean-scale-up-innovation-entrepreneurship-for-new-ventures-infographic/



Organizational growth & scale up
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https://upscalability.com/lean-startup-and-customer-development/



Failure
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https://www.cbinsights.com/research/startup-failure-reasons-top/



Don’t be afraid!
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https://yourstory.com/wp-content/uploads/2014/12/fundersandfounders_18-Mistakes-That-Kill-Startups.png

Don’t be afraid 
of failure. 

If you don’t start, 
who else will?
If necessary, 

launch again!
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Summary



Summary
• Metal-free, aqueous RFBs as safe, non-

flammable alternative for lithium-ion batteries 
in stationary storage

• Organic molecules provide "unlimited" raw 
material availability

• Predictable costs allow for projectability, 
bankability, insurability

• JenaBatteries offers metal-free, aqueous RFBs 
starting at 100 kW for industrial customers
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