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Executive Summary
The global economy is currently undergoing the process of electrification. There is  a 
significant and immediate opportunity to create a more sustainable future by accelerating 
the production of 100% renewable energy, EV adoption and other electrification processes 
that are underway today. The common denominator that will enable all of these efforts 
to succeed at scale is the production of more efficient, cost effective and safer batteries.

Over the last decades, billions of dollars have been spent to create next generation batteries, 
mainly by focusing on battery chemistry. While there have been substantial improvements 
in performance, costs, and safety, further progress is required in order to meet the 
projected exponential growth in demand for batteries.

Most of the research in the rechargeable battery industry has focused on improving battery 
materials, but the structure of how these materials are physically put together in a battery 
cell has often been overlooked.

The way to unlock the next battery revolution is to bring new technologies to battery 
physics and change the physical design of the battery cell. By doing this and creating a 
new battery architecture, significant performance improvements across a variety of 
dimensions can be achieved, without requiring any change in battery chemistry. 

Addionics has developed a technology that changes the architecture of battery cells to 
create Smart 3D Electrodes. By taking the existing 2D layered structure of electrodes and 
replacing it with an integrated 3D structure, Addionics has created a chemistry-agnostic 
solution to the problems plaguing the battery industry and improved battery performance 
dramatically, presenting a low-cost, drop-in solution that creates a high power and high 
energy battery.

There are two fundamental technical challenges in the battery industry that are stunting the 
proliferation of batteries throughout the economy. The two problems are: 

1. Energy / Power Tradeoff: All batteries being manufactured today face an energy / power 
tradeoff: batteries can store more energy or they can charge/discharge more quickly. In 
the world of electric vehicles, this means no single battery can provide both long range 
and fast charging.

2. Anode-Cathode Mismatch: The most promising high energy battery technologies today 
improve the energy density of battery anodes, the negative electrode of the two electrode 
pair  that makes up  every lithium ion battery cell. Yet, anodes are already higher energy 
than their positive counterpart, the cathode. Cathode capacity needs to eventually match
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that of the anode, as without breakthroughs in increasing cathode energy density, many 
of today’s most exciting battery technologies will not be able to deliver on their full 
potential. 

Without addressing these two critical problems, the battery industry cannot fully enable 
an electrified economy. Addionics solves both of the key problems by redesigning the cell. 
Addionics Smart 3D Electrodes are built to allow high power rates, while still loading sufficient 
levels of active material to be high energy, severely minimizing the energy / power tradeoff. 
Similarly, the Addionics solution is applicable to both anodes and cathodes, meaning thicker 
and higher energy cathodes can be built using advanced architecture. Cathodes with these 
3D structures can be higher energy and match the capacity of emerging high energy anode 
technologies. 

There is no question we need longer-lasting and faster-charging batteries throughout our 
economy, from smartwatches to electric vehicles - and the demand is growing exponentially. 
Addionics’ smart 3D cell design is making the next generation of batteries possible. 3D 
electrode structures are the only way to yield high energy and high power performance in 
both the anode and cathode for every battery chemistry, and Addionics has developed the 
only low cost, drop in solution for making 3D Electrodes. 

Annual Lithium-Ion Battery Demand Forecast

Figure 1: Annual Li-ion battery exponential growth in demand 
Forecast by Bloomberg NEF

E-buses

Consumer
electronics

Stationary
storage

Commercial
EVs

Passenger
EVs

https://seekingalpha.com/article/4289626-look-top-5-lithium-ion-battery-manufacturers-in-2019


Addionics Technology 
3D battery structures have been 
proven in research settings to 
significantly improve energy density, 
charge rates, and cell lifetimes 
in lithium-ion batteries. However, 
no commercial approach to 
manufacturing 3D structures has 
emerged to date, because of several 
missing elements - all of which are 
present in Addionics’ intellectual 
property portfolio.      

First and most critically, there has never been a cost-effective process to manufacture 3D 
metal structures at a battery-grade level. Addionics has developed an innovative approach 
to manufacturing which not only yields 3D structures at a market-competitive cost, but 
actually lowers costs. A second key ingredient required to make 3D battery electrodes is a 
methodology for optimizing the design of the 3D metal structure. To solve that 
approach, Addionics has developed an advanced AI-based battery modeling software 
that guides the manufacturing process to create optimal structures. Finally, to 
successfully implement 3D battery structures at scale, new coating processes need to be 
developed to properly coat 3D metal structures. Addionics has developed these 
methodologies and managed to do so using existing manufacturing equipment, making 
Addionics technology drop-in ready with existing manufacturing facilities. Combining the 
proprietary, low-cost manufacturing process with AI algorithms and optimized coating 
techniques is the key to delivering this known and effective approach to the market.

Chemistry Agnostic
The world is in desperate need of improvements in battery performance, as demand 
is booming. Every company is trying either to squeeze greater performance from their 
existing batteries or are looking for new alternatives, and that typically refers to new battery 
chemistries. The traditional approach to new chemistry discovery is by synthesizing novel 
materials with high energy capabilities and/or adding additives to known chemistries to 
improve performance. The process of optimizing and stabilizing chemistries takes years, and 
it is extremely challenging to predict which chemistries or materials will be implementable 
at scale. 
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Addionics Smart 3D Electrodes

Figure 2: Watch Addionics technology video 

https://www.addionics.com/technology
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One of the key advantages of the Addionics approach to developing 3D battery structures 
is that it is “chemistry agnostic”. We use this term to indicate that we can enhance any 
battery with any chemistry when implementing Addionics’ new 3D electrode design.  
Existing battery chemistries can have their performance improved with 3D electrodes and 
emerging advanced chemistries can have implementation challenges overcome through 3D 
structures.

Addionics has already demonstrated the advantage of 3D electrodes with various types of 
chemistries.

The Science Behind Smart 3D Electrodes
The scientific principle behind 3D electrodes in lithium-ion batteries is replacing today’s 
widely accepted electrode structure, that has a flat metal foil with active chemical material 
coated on top (figure 3), with a porous metal structure that has active chemical material 
embedded inside the metal structure during the coating process (figure 4).  

Traditional Battery Structure  Addionics 3D Structure
)3D Electrodes(

Figure 3: Conventional battery structure 
- Active material (black and purple) is
coated onto 2D metal foil in the anode
and cathode structures

Figure 4: Addionics 3D cell design (3D 
Electrodes) - Integrated electrodes with 
active material embedded inside 3D 
metal 

By moving to 3D electrode designs, batteries can achieve three key performance 
improvements: increased energy density, lower internal resistance, and safer and longer 
lasting performance due to better heat dissipation and higher mechanical stability.

Electrode active 
material 

Copper foil

Aluminum foil
Addionics 
3D Electrodes
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Increased Energy Density 
Addionics’ smart 3D cell design enables significantly higher loading of active material (the 
chemical material that serves as the source of energy, which results in a significant increase 
in volumetric and gravimetric energy density.

Traditional battery architecture consists of an anode and cathode with active material coated 
on metal current collectors, and a separator between the anode and cathode to prevent short 
circuits and allow ion transfer. The more active material added per unit area with respect to 
other (non-active battery components, the higher the energy density. Because Addionics 3D 
Electrodes contain a porous metal structure to hold the active material, there is more space 
for active material in a given volume. With greater amounts of active material, higher 
energy densities can be achieved using 3D electrodes, while keeping the battery size and 
chemistry the same. 

3X Times Higher Areal Capacity

Figure 5:  Comparison between conventional foil (black) and Addionics (green) 
3D silicon-based anodes demonstrated more than triple loading of the active 
material 
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Lower Internal Resistance
While higher active loading yields higher energy density, lower internal resistance leads to 
faster charging and discharging of the battery. 3D battery structures have lower internal 
resistance because of the homogeneous distribution of pores and materials through the 
electrode. This is especially critical in multilayer battery cells. With 2D structure, electrolyte 
transport is restricted, as it cannot pass through the current collector (a physical barrier. 
With the electrolyte limited to use in one layer, the output current is limited and resistance is 
higher. However, Addionics porous metal structures enable the electrolyte to move between 
the layers of electrodes across the whole battery cell.

Moreover, in existing 2D structures, heat is generated at the interface between metal and 
active material, creating a gradient within the electrode with higher temperatures as you 
move closer to the metal. With 3D structures, the interface between metal and active material 
occurs throughout the entire electrode, meaning that temperature is consistent within the cell. 
With improved thermal characteristics, the battery can operate in more extreme conditions, 
with higher efficiency in charge and discharge rates at higher temperatures. Addionics cells 
have demonstrated a 50% lower internal resistance compared to reference cells that 
are built with 2D architecture as opposed to Addionics 3D Electrodes. 

50% Lower Internal Resistance

Figure 6:  50% reduction of internal resistance demonstrated in the 1st Addionics 
(green) pouch cell prototype (Graphite and NMC 622) compared to Cu Foil (black) 
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Safer and Longer Lasting Batteries
A consistent struggle for battery manufacturers and users is contending with battery 
degradation and failure. “Thermal Runaway” is suspected of having caused battery failure 
in a series of recent incidents. This process occurs when the thin membrane that separates 
anode and cathode is damaged, resulting in both electrodes short-circuiting. The high 
energy stored in the battery is released during a very short time period causing the internal 
temperature to rise and to ignite the volatile mixture of flammable gases produced by 
electrolyte and oxygen. This leads to battery fire and even explosion.

Current approaches to mitigating Thermal Runaway risk include: using safer - but less energy 
dense -  chemistries (such as LFP - Lithium iron phosphate battery), preventing overheating 
by using battery cooling systems, and restricting battery operation via algorithms.

Increased Lifetime

Figure 7: >2000 cycles with only 20% capacity degradation demonstrated in the 1st  
Addionics (green) pouch cell prototype (Graphite and NMC 622) compared to standard 
cells based on foil (black)

https://en.wikipedia.org/wiki/Lithium_iron_phosphate_battery
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Just as with energy density and internal resistance, changing the design of the battery cell 
provides a more efficient route to enhancing safety than current approaches. The 
Addionics 3D Electrode design results in many improvements in the battery for the below 
reasons:

Improved heat dissipation and thermal uniformity

The 3D architecture allows homogeneous temperature distribution throughout 
the electrodes and provides more efficient heat dissipation within the battery, thus 
reducing battery degradation rate.

Reduced dendrite formation 

Dendrites, tiny needle-like structures, may develop on battery anodes after a high number 
of charging cycles. This happens when metallic lithium deposits in irregular patterns. 
Dendrites are dangerous and can cause short circuiting, which can lead to fire. The 
unique porous architecture of 3D electrodes mitigates this adverse phenomenon.

Excellent handling of shrinking and expansion 

Expansion and contraction of battery electrodes during charge and discharge can 
reduce battery life. Addionics’ 3D materials are uniquely designed to tolerate 
shrinking and expansion by using the metal structure as a rigid framework to hold the 
electrode structure together. For emerging anode technologies that include high energy 
silicon chemistries, this material swelling limits mechanical stability and is a major barrier 
for wider market adoption. By using 3D metal frameworks to hold silicon-based anode 
chemistry, the 3D electrodes can accommodate silicon swelling and shrinkage and 
improve battery longevity, ultimately allowing for faster market adoption of this emerging 
chemistry. 
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Enabling AI Software 
To design improved battery architectures, Addionics developed a unique AI-based 
optimization software that integrates into a battery’s manufacturing process to create a 
smart, complete solution. The software uses structure optimization algorithms that can 
predict battery performance that will result from specific structures, and determine the best 
3D structure according to the application requirements. 

Improving batteries has always been hampered by slow experimentation and discovery 
processes, ultimately raising the cost of technology development. Machine learning speeds 
up the experimentation and discovery process by orders of magnitude. While AI software 
has previously been used in the battery industry to predict lifetime, determine the optimum 
methods to distribute energy within multiple batteries or packs, and for materials discovery 
for new battery chemistries, it has not been used to determine battery structure at the cell 
level before Addionics. 

Designing cell battery structure to optimize performance is an overlooked, but critical AI 
role. This can be done by using software to understand structure-property relationships 
within the cell and at the electrode level, and then designing and producing the best battery 
structure for a given application. This process provides key insights into unique designs, and 
allows for discoveries that are potential game-changers for the entire field’s understanding 
of drivers of battery performance. Indeed, users could specify their requirements and be 
met with what is possible now with given chemistries, and the AI can then be adapted to 
suggest possibilities based on emerging technologies before they mature. In effect it can be 
considered a digital prototyping factory that offers great value savings in time and costs.
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 Addioincs’ AI Optimization Software

Figure 8: Designing different geometries and optimizing performance. Developing AI 
for batteries and improving performance through new architectures is the future. An 
example of a previous key paper for guidelines in fuel cell designs by the Addionics 
team. A. Bertei, F. Tariq, V. Yufit, E. Ruiz-Trejo et al, Journal of the Electrochemical 
Society, 164 (2), F89-F98, 2017

Scalability Across the Battery Market
The Addionics process has two key defining characteristics when it comes to manufacturing 
and scalability: it is a low-cost solution and it is drop-in ready. 

A Novel and Cost-Effective Manufacturing Process
Better performing batteries will undoubtedly power the world, but only when they are 
accompanied by inexpensive manufacturing on a mass scale.

3D architectures and porous electrodes are not unknown within the world of battery 
manufacturing. The problem, as mentioned before, has been finding a scalable, cost-effective 
solution in the manufacturing process for mass production. Addionics is at the forefront of 
innovation in 3D battery technologies and manufacturing to provide Smart 3D Electrodes on 
a giga scale.
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Lithium-Ion Battery Price Outlook

Figure 9: Electric vehicle battery prices near $100/kWh watershed; A BloombergNEF 
survey shows the average price of Lithium-ion battery packs at $137/kWh. At $100/
kWh, EVs are as cheap to make as gas cars. Expect battery makers to hit $101/kWh 
in 2023.

Addionics owns several patents for a scalable 3D metal fabrication method that enables 
creating 3D porous metal structures that are battery grade. Given that shifting to 3D structures 
yields significant advantages across several performance metrics, the only barrier is cost. 
When the cost of manufacturing 3D structures reaches a comparable cost with 2D ones, the 
smart battery design revolution will truly take off.  

How Does Addionics Increase Cost-Competitiveness? 
The company’s core IP centers on the manufacturing process, which is market-competitive 
at reduced levels of production and can reduce the costs of the battery when at high-volume 
manufacturing. This revolution is already underway as Addionics has reached a milestone 
of continuous manufacturing, a process that is key for manufacturing at the high volumes 
required for giga factories. 

https://about.bnef.com/blog/behind-scenes-take-lithium-ion-battery-prices/
https://about.bnef.com/blog/behind-scenes-take-lithium-ion-battery-prices/
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Several factors contribute to cost reduction:

1. Reduction of layers and material costs: With 3D structures in place, a given energy 
density can be achieved using fewer electrode layers. With fewer layers in the cell, the 
following advantages are achieved, which combine to result in direct cost savings:

a. Fewer layers means fewer pairs of anodes and cathodes, with each pair requiring a 
separator. The cost of separators is about 7.3% of the total cell cost. Addionics 3D 
batteries will have 20-50% fewer layers, leading to a direct cost savings of 1.5-3.7%

b. Fewer layers means that coating, drying, calendering and slitting need to be done 
fewer times, which reduces manufacturing costs

c. Each layer has some amount of yield loss, and more layers results in more yield 
loss. Having fewer layers increases the production yield which leads to cost 
reduction on a per kWh basis.

2. Faster drying cycles with less rigid temperature constraints: The 3D structure improves 
the adhesion between the current collector and the electrode material, enabling the use 
of different binders, with fewer temperature restrictions than binders used by the market 
today. This allows the drying temperature to be increased, ultimately reducing the drying 
time and subsequent costs.

3. Savings from binder materials: Thanks to the 3D structure design and better 
adhesion between the electrode material and the current collector, Addionics cells 
require less binder material and can use lower cost binders.

4. Cost of complementary systems & additional cost benefits:

a. With the higher energy density of Addionics cells, fewer battery cells are required 
to achieve a given pack capacity, reducing the total cost of the pack

b. Accordingly, the overall weight of the pack is reduced which also decreases costs 
and creates indirect benefits throughout the system

c. With better heat dissipation and more even temperature distribution, lower cost 
and simplified cooling and management systems may be used

d. The flexible cell design allows for customized structures and optimized form 
factors that saves space in end products

e. Lower cost of ownership - enabled by longer lifetime
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Drop-In Solution
Addionics’ solution can be integrated into any battery assembly line. Unlike other solutions, 
there is no expensive integration required and no new battery factories need to be 
built. Despite being a new structure with substantially different characteristics, 3D 
electrodes can replace the existing 2D foil in a 1:1 replacement. This means that to 
build batteries and to demonstrate the advantages of the technology, no new capital 
equipment is required at the manufacturing facility. To date, all Addionics cells were 
produced in a conventional manufacturing process without any additional tooling or steps.  

Solving the Battery Market’s Biggest 
Challenges 
A High Power and High Energy Solution
The tradeoff between high energy and power has been a paradigm of the battery industry 
for many years. Thinly coated electrodes can achieve high power, but are lower in energy. 
They are also more expensive. Thickly coated electrodes provide high energy, but have lower 
power and their lifetime is shorter. 

2D Layers Battery Cell: Thin and Thick Electrodes

Figure 10: Comparison of thick and thin electrodes, being used for high power and high 
energy application. Anode and cathode are layered on top of the current collectors

For the two extreme cases of “thin” electrodes (ca. 20 μm) and “thick'' electrodes (ca. >100 μm) 
Addionics will increase the performance of each. In the case of high-power “thin” electrodes, 
Addionics’ ability to increase active loading can raise the energy density by ~20% and can 
lower costs by reducing number of battery electrodes, separators,  and non-active material. 

With “thick” electrodes, the lower internal resistance of Addionics 3D Electrodes allows a 
significant reduction in charging time. In parallel, the lifetime of the cell can be doubled as a 
result of its higher mechanical stability with a 3D design. Furthermore, using the Addionics 
modelling software, structure design can be optimized according to the end-user’s 
specifications, providing higher and even double the accessible capacity to the user, as the 
projected energy-power ratio can be matched to specific use cases.
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3D Layers Battery Cell: Thin and Thick Electrodes

Figure 11: Comparison of Addionics 3D thick and thin electrodes, being used for 
high power and high energy application. Anode and cathode are embedded inside the 
porous current collectors

Cathode Energy and Thickness Limitation  
The cathode energy is a limiting factor in emerging high energy battery technologies. 
No matter how high the anode energy, the cathode must match it for the technology to 
achieve maximum effectiveness. For emerging anode chemistries, such as silicon or solid-
state lithium metal, increasing the thickness of the cathode by adding more active material 
would be required to match the anode energy. However, in conventional batteries, very thick 
cathodes have low mechanical stability (delamination, cracks, separation and significant 
performance limitations due to restricted lithium ion diffusion, ultimately leading to low 
power density.

Today, there is a practical limitation on how thick cathodes can be made. This means, 
regardless of how much the anode is improved, corresponding improvements to cathode 
performance are required to avoid it being the limiting factor in battery performance. 
3D electrodes can overcome this limitation as cathodes can be made thick, but still having 
the required mechanical stability for a long lifetime. 

While much fanfare has been made over emerging high energy anode technologies, without 
improvements in cathode performance, many of the gains from these technologies will not 
be properly utilized. By shifting to 3D electrodes, high energy anodes can be put into batteries 
with cathodes that can match their energy density levels and deliver a safer and more stable 
battery operation. 
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Addionics’ 3D Anodes

Figure 12: SEM micrographs of calendered 3D anodes based on Si/Graphite active material

Top view Cross-sectional view

Addionics’ 3D Cathodes

Figure 13: SEM micrographs of calendered 3D cathodes based on NMC811 active material

Top view Cross-sectional view

Figures 12 and 13 show images of capacity matched high energy anodes and cathodes 
with active materials embedded into 3D metal framework. The images show no indication 
of cracks, delaminations, or material separation, indicating a high mechanical stability after 
electrode fabrication.
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 Addionics Presents the World’s First LiB Pouch Cell  Battery with
 Smart 3D Architecture

Figure 14: Assembly process of high-performing 3D anodes based on Si/Graphite 
active material, as part of a co-development collaboration with an American 
automotive tier 1supplier

Merging 3D Electrodes with Existing and 
Emerging Technologies
Solid-State Batteries
Battery researchers have championed the solid-state battery as the holy grail of battery 
technology due to its ability to achieve high energy density and increased safety. However, 
until recently,  the technology has fallen short in practice.

Solid-state batteries have significantly higher energy density and are potentially safer as they 
do not use flammable liquid electrolytes. However, the technology is still nascent and has 
a long way to go to achieve full commercialization. The manufacturing process has to be 
improved to reach competitive costs, especially for the automotive industry which aims to 
achieve a cost under $100/kWh in the coming years. 
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The other substantial challenge to implementing solid-state is the limitation of total energy 
that can be stored in the cathodes per unit of volume. As discussed in the previous section, 
the obvious solution to this dilemma would be to have batteries with thicker cathodes. Yet, 
having a thicker cathode will affect the mechanical and thermal stability of the battery. 
That instability leads to delamination, cracks, and separation, all of which cause premature 
battery failure. In addition, as the thickness of cathode increases, challenges with diffusion 
limitations and low power capabilities emerge. The result is that there is a practical limit to 
the thickness of cathodes, which means that there is an upper limit on the power of 
anodes.

Addionics Smart 3D Electrodes have higher mechanical stability because of how they 
are designed: as a one-piece structured network where the solid electrolyte is embedded 
in the current collectors. Cathodes and anodes produced by the new manufacturing 
process of 3D architecture have shown up to a 14X increase in mechanical stability. 
These resulting advantages remove the present day limitation on the thickness of 
cathodes, allowing them to match the anode capacity of solid state batteries. 

Additionally, high energy solid state batteries can receive an increase in power with 
a 3D electrode structure. The lower internal resistance present in Addionics 3D 
Electrodes increases the operational current by increasing the electrical conductivity, while 
keeping the same voltage. Complementing the high energy solid-state anode with both a 
cathode that can match its capacity and a structure that allows for  high power charge 
and discharge rates, will bring the full potential of solid-state batteries to the market. 

With these advantages, Addioncs has partnered with Saint Gobain to develop a longer 
range, fast charging solid-state battery. The French material company will integrate 
Addionics Smart 3D Electrodes with Saint Gobain’s new solid state technology, co-
developing high performance batteries targeted for the EV market. The development 
provides significant improvements in capacity, charging time, safety, lifetime and cost of 
the battery. 

Lithium-Ion Silicon Anode Batteries
Another emerging battery technology involves adding a considerable amount of silicon 
to the graphite based anodes of lithium batteries. The advantage of using silicon in the 
battery anode is that it is a very energetic material (its specific capacity is up 10 times 
higher than graphite’s, resulting in increased battery energy per weight and volume. In 
addition, replacing graphite with silicon at scale might also reduce production costs, a 
crucial parameter for the automotive industry.

In most cases, companies that are developing silicon-based batteries are mixing up to  

https://www.energy.gov/articles/department-energy-announces-eight-new-projects-through-bird-energy-partnership-israel
https://www.energy.gov/articles/department-energy-announces-eight-new-projects-through-bird-energy-partnership-israel
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30% silicon with graphite to obtain more energy. The batteries made by Sila Nano 
technologies are an illustrative example of using a silicon mix to obtain more energy. Sila 
Nano technologies produces and uses its own silicon powder for battery production. 
Another approach is to use 100% pure silicon anodes, which are limited by very thin 
electrodes and high production costs, to generate even higher energy density, like Amprius’ 
approach. 

While silicon provides considerably higher energy, there is a significant drawback that 
has limited its adoption until now. The material undergoes volume expansion and shrinkage 
while charging and discharging, limiting battery life and performance. Silicon is also 
mechanically less stable, which leads to degradation issues that manufacturers need 
to solve before commercial adoption.

Despite those challenges, some silicon-based batteries are already being 
deployed commercially, including in the automotive sector, where Tesla leads in 
silicon adoption for EVs. 

Smart 3D Electrodes can mitigate silicon chemistry’s greatest drawback: the swelling of 
the silicon, which reduces the life cycle and safety of the battery. Addionics’ 3D metal 
structure can handle and accommodate silicon expansion within its metal framework1.

Addionics is collaborating with an American Automotive Tier-1 supplier to develop a 
high-energy silicon-anode based battery, using some of the advantages described.

1 "a) Si based anode tomography cell construction and X-ray direction ...." https://www.researchgate.
net/figure/a-Si-based-anode-tomography-cell-construction-and-X-ray-direction-b-3D-reconstruction_
fig1_262563618.

Figure 15: Silicon swelling simulation captured by Addionics 3D structure

https://silanano.com/
https://www.amprius.com/
https://www.researchgate.net/figure/a-Si-based-anode-tomography-cell-construction-and-X-ray-direction-b-3D-reconstruction_fig1_262563618
https://www.researchgate.net/figure/a-Si-based-anode-tomography-cell-construction-and-X-ray-direction-b-3D-reconstruction_fig1_262563618
https://www.researchgate.net/figure/a-Si-based-anode-tomography-cell-construction-and-X-ray-direction-b-3D-reconstruction_fig1_262563618
https://www.researchgate.net/figure/a-Si-based-anode-tomography-cell-construction-and-X-ray-direction-b-3D-reconstruction_fig1_262563618
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LFP Batteries
Lithium iron phosphate (LFP is a battery chemistry that is seeing higher levels of deployment 
of late thanks to the rise of residential and industrial energy storage solutions, and even 
as part of the automotive sector. LFP technology has significant advantages in terms of 
longevity, price and safety properties: LFP batteries are much safer than those based on LMO 
or NMC/NCA. The relatively weak parameter of LFP is its low energy density. Additionally, 
LFP material is characterised by a very low electronic conductivity requiring usage of non-
active conductive materials thus reducing energy, but Smart 3D Electrodes can mitigate this. 

By using the 3D design, it is possible to increase the amount of the active material and reduce 
the inactive material. This increases the contact between the metal and the active material, 
which is essential for high conductivity and performance improvements in LFP batteries.

Leading companies are beginning to adopt LFP outside of residential and grid storage: Tesla 
is using LFP in China to eliminate the costly and supply-constrained nickel and cobalt that 
are being used today in state-of-the-art Lithium-Ion batteries. Apple is using LFP batteries 
as well, relying on a completely new monocell design, which should provide plenty of space 
and lower weight.

It seems that LFP could be one of the leading cathode chemistries in the near future. Smart 
3D battery structures overcome the main limitation that causes the relatively lower energy 
density of LFP chemistry. 

Addionics is developing an advanced performance LFP battery in collaboration with a global 
engineering and materials conglomerate. This LFP battery is targeted for electric 2 and 3 
wheelers, focusing on the Asian market.

The Green Impact of the Technology
Addionics’ chemistry agnostic approach makes the company adaptable to environmentally 
friendly materials and regulations, and can allow battery manufacturers to quickly adopt 
new chemistries that use fewer rare materials, an issue that has become a challenge 
throughout the industry. An additional feature of the proprietary Addionics 
manufacturing process is that it is more environmentally friendly than existing 
approaches. Manufacturing of Addionics 3D Electrodes can be done at room temperature, 
which greatly reduces energy costs and emissions, and involves a process without the use 
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of hazardous chemicals. Advanced AI abilities increase the efficiency of the whole 
process. Thus positioning Addionics at the forefront of innovative battery development and 
as one of the most promising approaches both in terms of performance and environmental 
impact.

Addionics has already won several sustainability awards, such as 1st place in the Movin’On 
Michelin Startup Challenge in the Preserving Resources category. Addionics also received 
a €2.3M grant from the EU Horizon2020 for its Environmental Impact: "The innovation is 
disruptive and potentially a game-changer in the energy storage market."

A Better Battery, a Better Future
The electrification of the economy, from consumer electronics, to aviation, to mobility is an 
inevitable change that is rapidly happening both with escalating market adoption, and with 
exponential growth in investments in new technologies. The winning technologies in the 
battery domain will be the ones that have the most significant impact on performance, lower 
costs, and will be compatible with existing manufacturing infrastructure. The Addionics 
Smart 3D Electrodes solution is one of these unique approaches. 

The battery industry has been slow-moving  when it comes to cell architecture, making 
batteries in the same way for decades. The true potential of battery technology will only 
be unlocked once new structures are implemented with improved chemistries. Additionally, 
improving cell design is a lower risk endeavour than attempting to incorporate new chemistries 
and one that can be implemented at market scale more quickly. Once 3D architectures can be 
manufactured in a low-cost manner, it is an obvious win-win for the sector. It is only a matter 
of time and the right technology before it becomes the default approach to manufacturing 
every battery in the world. 

Addionics offers a low-cost drop-in solution that creates a high power and high energy 
battery, without cost compromises. The opportunity is huge as trillions of dollars are and 
will be invested to create better batteries. Utilizing our Smart 3D Electrodes technology, we 
will fulfill our vision of allowing the next step-change in battery performance to enable the 
global clean energy transition. 

Contact us to learn more about Addionics’ Smart 3D Electrodes for Next-
Generation Batteries.

https://www.michelin.com/en/press-releases/movinon-startup-challenge-2020-the-future-of-sustainable-mobility-shaped-by-inspiring-winners/
https://www.michelin.com/en/press-releases/movinon-startup-challenge-2020-the-future-of-sustainable-mobility-shaped-by-inspiring-winners/
https://cordis.europa.eu/project/id/954593
https://lp.addionics.com/addionics-simulation
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