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ABOUT ENHANCED BATTERY SOLUTIONS
Enhanced Battery Solutions GmbH is a young startup company with a strong focus
on developing new products. It is our goal to use disruptive technologies to support
the battery market in reaching its ambitious target to increase the performance
and cost-efficiency of lithium-ion batteries.

Enhanced Battery Solutions GmbH
Am Hahnweg 8 I 01328 DRESDEN I GERMANY
E-Mail: office@ebsl.biz
Sales:

+49 (0) 151 5515 0784

To achieve that, we rely on innovative thin-film treatments and technologies as well
as novel vacuum coating systems to modify surface conditions of Li-ion battery
materials and components in a specific way.
Beyond that, as a member of the VON ARDENNE Group, EBSL offers the
corresponding equipment for the coating of current collectors in R&D, pilot
production or production scale.

www.ebsl.biz

ABOUT VON ARDENNE
VON ARDENNE develops and manufactures industrial equipment for vacuum
coatings on materials such as glass, wafers, metal strip and polymer films. These
coatings give the surfaces new functional properties and can be between one
nanometer and a few micrometers thin, depending on the application.

VON ARDENNE GmbH (headquarters)
Am Hahnweg 8 I 01328 DRESDEN I GERMANY
Sales: +49 (0) 351 2637 189 I sales@vonardenne.biz
Service: +49 (0) 351 2637 9400 I support@vonardenne.biz

Our customers use these materials to make high-quality products such as
architectural glass, displays for smartphones and touchscreens, solar modules
and heat protection window film for automotive glass. We supply our customers
with technologically sophisticated vacuum coating systems, extensive expertise
and global service. The key components are developed and manufactured by
VON ARDENNE itself.
Systems and components made by VON ARDENNE make a valuable contribution to
protecting the environment. They are vital for manufacturing products which help to
use less energy or to generate energy from renewable resources.
Photos © VON ARDENNE GmbH

www.vonardenne.biz
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XPRIME
FUNCTIONAL LAYER
FOR LITHIUM-ION
BATTERIES

XPRIME

FUNCTIONAL LAYER FOR LITHIUM-ION BATTERIES

Current Collector

Electrode

THE NANO REFINEMENT
Electrode

< 100 nm

Current Collector

EXPERIENCE
▪▪

High-throughput electron beam PVD and sputter coating of
steel substrates with carbon, metals and oxides

▪▪

Plasma pre-treatment for surface activation and cleaning and
removing of native oxide

▪▪

R&D, pilot and production equipment for the coating of
current collectors

▪▪

Flash lamp annealing as post-treatment technology

CURRENT STATUS
Development of technology and carbon based XPRIME
layer systems optimized for
▪▪

Improved conductivity and mechanical adhesion

▪▪

Increased power density and lifetime of battery cells

▪▪

Increased electrochemical stability

OUR OFFER
Assessment of your battery coating requirements:
▪▪

Discussion of your coating requirements, assessment of
manufacturability

▪▪

Adaptation or development of coater concept

▪▪

Cost of ownership calculation

▪▪

Proof of principle tests

▪▪

Sample coating on sheets and on rolls

ENABLING PASSIVATION

INCREASED POWER-DENSITY AND LIFETIME OF
LITHIUM-ION BATTERIES BASED ON

PASSIVATION OF THE CURRENT COLLECTOR

▪▪

Good adhesion of active material

▪▪

Reduced through-plane resistance of current collectors

▪▪

Increased through-plane conductivity of the electrode

Through-plane conductivity measurement of current collectors
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Al foil (reference)

XPRIME on Al foil

▪▪
▪▪
▪▪
▪▪

Homogeneous, dense and non-particulate characteristics
Increased electrochemical stability
Supports innovative electrode processing approaches
Enables next generation cell concepts, such as high-voltage and allsolid state batteries

The use of alternative electrolyte systems is an important approach to
circumvent existing challenges and to enable next-generation lithium-ion
cells. While most commonly used LiPF6-based electrolytes show a high
compatibility with the aluminum foil as a current collector, the use of
other promising electrolyte systems lead to a corrosive decomposition of
aluminum substrates.

electrolyte systems. In these cells, the current density correlates with
the electrochemical reactions of aluminum foil and the electrolyte. While
the chemical properties of LiTFSI generally predestine it for the use in
lithium-ion batteries, the oxidation of aluminum at upper voltages is still
a problem. The results have been compared to measurements with blank
aluminum and commercial primered foil.

LiTFSI-based electrolyte system
The electrochemical stability of the aluminum-based current collector could drastically be increased by the XPRIME refinement. Thus, the surface corrosion of the
aluminum foil in electrolytes with LiTFSI salt can be avoided by the XPRIME.

To demonstrate the passivating properties of XPRIME, cyclic voltammetry
measurements of refined aluminum foil as a cathode current collector
vs. lithium have been performed using state-of-the-art and LiTFSI-based

CONDUCTANCE INCREASED BY 28 TIMES
Through-plane conductivity measurement of calandered NMC cathodes
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XPRIME on Al foil
*depends on electrode processing

CONDUCTANCE INCREASED BY 2.75 TIMES
 Next step: testing in cells
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XPRIME on aluminum after CV measurement in LiTFSI-based electrolyte:
no visible corrosion

Blank aluminum foil after CV-measurement in LiTFSI: completely corroded
surface
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LiPF6-based electrolyte system
The reactivity between XPRIME on aluminum foil and the electrolyte is minimized
due to the passivating properties of the PVD functional layer compared to blank
aluminum foil and a commercial, particle-based carbon primer. In detail, the in-situ
formation of the fluoride containing passivation film on the aluminum is avoided by
the XPRIME layer.

Current [μA/cm2]

Furthermore, our novel technology opens promising paths to
circumvent existing challenges. It also enables next-generation
batteries and alternative production processes.

INCREASING CONDUCTIVITY

Current [μA/cm2]

Using the in-depth expertise of VON ARDENNE in applying thin
films, we have identified different approaches along the production chain of lithium-ion batteries to improve their performance
and cost-efficiency by functionalizing cell component surfaces.

Commercial, particle-based
carbon primer on Al foil

The XPRIME is a refinement for current collectors in lithium-ion
batteries to enhance their interfacial conductivity and passivate their
surface.

Interfacial Contact
Conductance [kS*cm-²]

We are a member of the VON ARDENNE Group and work on
different emerging technologies and approaches to improve the
performance and cost-efficiency of lithium-ion batteries.

Very dense & homogeneous layer: XPRIME on Al foil

Interfacial Contact
Conductance [kS*cm-²]

Enhanced Battery Solutions GmbH is a young startup company
with a strong focus on developing new products.
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