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Commercialising revolutionary battery technologies   
Materials 

Altech Batteries Ltd (ASX: ATC) is a specialty battery technology company based in 

Perth, Western Australia. Altech is concurrently progressing two revolutionary battery 

technology projects towards commercialisation in Germany. Although still speculative 

from an investing point of view, Altech’s revolutionary projects put it among the 

pioneers in commercialising innovative battery technologies, which are in soaring 

demand as the global push towards decarbonisation of economies continues to change 

the way we live. 

Silumina AnodesTM - Altech’s path to boost Li-ion battery’s energy capacity 
Altech has successfully combined silicon particles with regular battery grade graphite 

to produce a lithium-ion battery electrode that can hold > 30% energy compared to a 

conventional graphite-only anode material. Due to the escalating demand for EVs and 

the rivalry between EV manufacturers to produce higher range EVs, Research Nester 

projects the silicon-based anode market to experience a compound annual growth rate 

(CAGR) of approximately 48% from 2024 to 2036, reaching a massive size of US$137 

billion by the end of 2036. ATC completed a Definitive Feasibility Study (DFS) for The 

Silumina AnodesTM project in December 2023 to construct an 8,000tpa silicon alumina 

coating plant in the state of Saxony, Germany. The DFS demonstrates compelling 

project economics, a pre-tax NPV10 of €684m with an estimated Capex of only €112m. 

CERENERGY® Battery: the solution to the burgeoning grid storage market  

Solid-state batteries use solid electrolytes instead of the liquid electrolytes found in Li-

ion batteries, therefore potentially solving many problems of Li-ion batteries, such as 

flammability, limited voltage and poor cycling performance. Altech’s Sodium Chloride 

CERENERGY® Solid State (SCSS) Battery technology uses common table salt (sodium 

chloride) and nickel granules as cathode materials. Therefore, it does not use copper, 

cobalt, graphite or lithium, which are expensive and prone to supply chain 

uncertainties while offering higher energy density, higher durability, resistivity to 

ambient temperature changes, and being explosion proof, making the CERENERGY® 

battery highly suitable for grid storage application. According to Statista, the 

worldwide market for battery energy storage is projected to grow by a CAGR of more 

than 30% to 2028 as the rapidly expanding renewable energy capacity demands 

greater grid storage capacities to bring stability and reliability to the power grid. 

Valuation range of A$0.15–0.21 per share 

We have valued ATC at A$0.15 per share in a base-case scenario and A$0.21 per share 

in a bull-case scenario using a DCF approach. It is of utmost importance to note that 

our valuation of Altech is solely based on the value of the Silumina AnodesTM Project, 

and we have not included any valuation from the CERENERGY® Batteries Project, 

which offers substantial upside potential to our current valuation range. Our DCF 

model for is broadly based on the assumptions of Silumina AnodesTM DFS and net of 

AAM’s 25% interest in the project. The key risks to our investment thesis include 

uptake risk, competition risk, exchange rate risk, and funding risks. 

ATC DCF Valuation (A$m)  Base case Bull case 
Total Equity Value             568            784  
Minority interest             127            175  
Equity attributable to ATC shareholders             442            609  
Diluted shares number (post-financing)          2,888         2,888  
Implied price (A$)            0.15           0.21  
Current price (A$)          0.063         0.063  
Mid-point Target Price (A$) 0.18 
Upside (%) 188.8%  
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Business description 

Altech Batteries Ltd (ASX: ATC) is a 

specialty battery technology company 

that has a joint venture agreement with 

world leading German government 

battery institute Fraunhofer IKTS to 

commercialise the revolutionary 

CERENERGY® Sodium Chloride Solid 

State Battery. Altech is completing a 

Definitive Feasibility Study (DFS) to 

construct a 120 MWh production 

facility on Altech’s land in Saxony, 

Germany. In addition, Altech has 

licenced its proprietary high purity 
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Investment Rationale 

Altech Batteries Ltd (ASX: ATC) is a specialty battery technology company based in Perth, 

Western Australia. Altech is concurrently progressing two revolutionary battery technology 

projects towards commercialisation in Germany. One project is set to increase the energy 

capacity of EV batteries by ~30% through introducing silicon to lithium-ion battery anodes, for 

which the company has already completed a successful Definitive Feasibility Study (DFS) to 

construct an 8,000tpa silicon alumina coating plant in the state of Saxony, Germany.  

Altech’s other flagship project is targeting another lucrative market, the grid storage battery 

market.  The company is currently completing a DFS to commercialise its revolutionary 

CERENERGY® Sodium Chloride Solid State (SCSS) Battery technology, potentially providing a 

much better solution to the rapidly growing grid storage market. CERENERGY® batteries are fire 

and explosion proof, have a life span of almost twice that of lithium-ion batteries, can operate in 

extreme weather, and are much cheaper to produce as they use table salt instead of the many 

expensive metals used in conventional lithium-ion batteries. 

There’s a race to increase the energy density of lithium-ion batteries 

EVs equipped with Li-ion batteries can cover about 200-300km on a single charge, way short of 

the 500km goal. Therefore, the development of innovative advanced materials geared towards 

high-energy-density battery systems is deemed essential. Due to the theoretical limit of 

graphite’s energy density as an anode material, researchers have been looking for alternative 

anode materials to achieve the aim of a 500km EV range with a single charge. Amongst various 

alternatives tested, Silicon has long held promise as a medium for anodes. Silicon can hold 10 

times as many lithium ions by weight as graphite. This means the mass and volume of anode 

material required to construct an equivalent kWh battery pack is significantly reduced with 

silicon. In the meantime, silicon is cheap and abundant on Earth. However, the utilisation of 

silicon has been hindered by technical hurdles, such as the volume expansion of the anode when 

loaded with lithium ions and the subsequent material fracture that occurs during the expansion 

and contraction of the anode. But now Altech has cracked the code to successfully incorporate 

silicon into conventional graphite anodes. 

Silumina AnodesTM — Altech’s path to boost li-ion batteries energy capacity 

Altech, led by its research and development team based in its Perth laboratory, has successfully 

combined silicon particles that had been treated with its innovative proprietary technology, 

with regular battery grade graphite to produce a lithium-ion battery electrode containing 10% 

metallurgical silicon in the anode of the battery. When energised, these materials held greater 

than 30% more capacity compared to a conventional graphite-only anode material. Due to the 

escalating demand for EVs and the rivalry between EV manufacturers to produce higher range 

EVs, Research Nester projects the silicon-based anode market to experience a compound annual 

growth rate (CAGR) of approximately 48% from 2024 to 2036, reaching a massive size of 

US$137 billion by the end of 2036. 

The Silumina AnodesTM DFS demonstrates compelling project economics 

ATC completed a Definitive Feasibility Study (DFS) for The Silumina AnodesTM project in 

December 2023, to construct an 8,000tpa silicon alumina coating plant in the state of Saxony, 

Germany. The DFS demonstrates compelling project economics, a pre-tax NPV10 of €684m with 

an estimated capital cost of only €112m. To support the development of the project, Altech’s 

75%-owned subsidiary, AIG, has nearly completed the construction of a pilot plant adjacent to 

the proposed project site to produce enough Silumina AnodesTM products for qualification by 

potential strategic customers. AIG has signed NDAs with German and North American 

automakers and battery material supply chain companies. Altech has executed a non-binding 

Memorandum of Understandings (MoU) with Ferroglobe, a leading producer of high purity 

metallurgical silicon in Europe, to secure the future supply of sustainable silicon feedstock. The 

project has also been assessed as a ”Green Project” by the independent Norwegian Centre of 
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International Climate and Environmental Research (CICERO). This makes the project eligible to 

apply for financing through green bond markets to fund the construction of the 8,000tpa 

Silumina AnodesTM plant. The project is also eligible to apply for various governmental grants 

and financing from the European Investment Bank (EIB). Altech is now in the process of 

applying for the required permissions to commence the project construction while actively 

evaluating its financing options. 

CERENERGY® Battery: The solution to the rapidly growing grid storage market 

A solid-state battery uses solid electrodes and a solid electrolyte, instead of the liquid or 

polymer gel electrolytes found in lithium-ion batteries. For that reason, solid-state batteries can 

potentially solve many problems of liquid electrolyte Li-ion batteries, such as flammability, 

limited voltage, unstable solid-electrolyte interphase formation, poor cycling performance, and 

strength. Many solid-state batteries still use lithium in some regard. However, Altech’s 

CERENERGY® battery technology uses common table salt (sodium chloride) and nickel granules 

as cathode materials. Therefore, Altech’s CERENERGY® battery technology does not use copper, 

cobalt, graphite, or lithium, which are expensive and prone to supply chain uncertainties. A 

number of CERENERGY® battery benefits, such as higher energy density, higher durability, 

resistivity to ambient temperature changes, and explosion-proof, make the CERENERGY® 

battery highly suitable for grid storage applications.  

Altech is advancing CERENERGY® battery towards commercialisation  

Altech is currently completing two working prototypes of 60 KWh battery packs. Each battery 

pack is composed of 240 CERENERGY® cells, each rated at 2.5 V. The completed prototypes will 

be used for cycling and long-term performance tests while the company is working on a DFS to 

construct a 120 MWh CERENERGY® battery plant on Altech’s site in Saxony, Germany. We 

expect the DFS to be completed in the short to medium term. Altech has also come up with a 

pre-installation solution to produce 1.0 MWh GridPacks, destined for renewable energy and 

grid storage market. Each GridPack will have up to twenty 60 KWh battery packs installed and 

connected to the pack power management system. Altech’s 1.0 MWh GridPacks are designed to 

be stackable to minimise their footprint, have no moving parts to make noise or to add to 

maintenance costs, they are ready to be installed and function without the need for any shelter 

in any weather condition, and they can be easily transported by container ships. 

Grid-scale storage capacity is set to catapult in the next several years 

Global electricity demand is expected to almost double in the next three decades with 

renewables expected to become the largest source of global electricity, necessitating effective 

grid storage technologies for addressing the hourly and seasonal fluctuations in renewable 

electricity output. According to Statista Research Department, the worldwide market for battery 

energy storage was approximately valued at 5.4 billion U.S. dollars in 2022, with projections 

indicating a surpassing of 17.5 billion U.S. dollars by 2028, representing a Compound Annual 

Growth Rate (CAGR) of more than 30%. 

The DCF Valuation approach indicates substantial upside Potential  

We value Altech at A$0.15 per share in a base-case scenario and A$0.21 per share in a bull-case 

scenario. Our target price range indicates a substantial upside potential of almost 200% to the 

current share price of A$0.063 per share. It is of utmost importance to note that Our valuation 

of Altech is solely based on the value of the Silumina AnodesTM Project, and we have not 

included any valuation from the company’s other flagship project, the CERENERGY® Batteries 

Project. We expect Altech to release a DFS for the CERENERGY® Batteries Project in the short to 

medium term, which will potentially add substantial sums to the company’s valuation. Although 

still speculative from an investing point of view, Altech’s revolutionary projects put it among the 

pioneers in commercialising innovative battery technologies, which are in soaring demand as 

the global push towards decarbonisation of economies continues to change the way we live. 

Our DCF model for is broadly based on the assumptions of Silumina AnodesTM DFS released in 

December 2023. We have used an equity-to-debt ratio of 30% to 70% to fund the construction 
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of the Silumina AnodesTM plant. Our valuation of Altech is net of Altech Advanced Materials’ 

(AAM) 25% interest in the Silumina AnodesTM Project. We have assumed a discount rate 

(WACC) of 9.3%, using a cost of equity of 11.5%, a cost of debt of 12% and a tax rate of 30%. 

The modest WACC in our model is mainly due to the tax savings of the assumed 70% debt 

potion of the capital required to build the plant. We think this is a safe assumption given that 

the Silumina project has been assessed as a green project and is eligible for green bond 

financing and various government grants. 

The key risks to our investment thesis include the uptake risk. There is no guarantee that the 

end customers will be able to integrate the Silumina AnodesTM products into their batteries 

successfully and at a large scale. The products from the nearly completed Silumina AnodesTM 

pilot plant will be used by strategic customers to potentially address this risk. There’s also 

competition risk as other companies may commercialise superior products. The other risks are 

exchange rate risks and funding risks.  

 

 

There’s a race to increase the energy density 

of lithium-ion batteries 

Lithium-ion batteries (LIBs) have long been recognised as efficient energy storage systems, 

thanks to their notable attributes such as energy density, power density, reliability, and 

stability. LIBs find widespread use in portable electronic devices and are playing a pivotal role 

in powering electric vehicles and smart power grids. 

However, with the growing demand for advanced energy storage solutions, the highest energy 

storage potential of Li-ion batteries, even when fully developed to the maximum theoretical 

energy density of current commercial systems, falls short of meeting market requirements. This 

is particularly evident in the rapidly expanding electric vehicle market. For instance, extended-

range electric vehicles aim to achieve a driving range of approximately 500 km on a single 

charge. Nevertheless, existing mainstream electric vehicles equipped with lithium-ion batteries 

can only cover about 200–300 km on a single charge, falling significantly short of the 500 km 

goal. This limitation is closely tied to the restricted capacity of commercial lithium-ion batteries, 

which is approximately 250 Wh/kg, 770 Wh/L. At the same time, there is a growing need for 

high-energy-density lithium-ion batteries with enhanced quick discharging and charging 

performance. Therefore, the development of innovative advanced materials geared towards 

high-energy-density battery systems is deemed essential. 

The crucial determinants of energy density, voltage, capacity, and cycle life lie primarily in the 

structures and properties of bulk electrode materials. Given the escalating demands for high 

energy density, there is a notable focus on researching high-capacity anodes, such as Silicon (Si) 

and Lithium (Li), as well as high-capacity and high-voltage cathodes, including lithium-rich 

cathodes, high-nickel cathodes, and high-voltage LiCoO2. These investigations have garnered 

widespread attention in both research and industry. 

 

EVs equipped with 
Li-ion batteries can 
cover about 200-
300km on a single 
charge, way short 
of the 500km goal, 
necessitating the 
development of 
advanced battery 
materials with 
significantly higher 
energy density 
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Figure 1: (A) Schematic of the principle of insertion and disinsertion in electrode materials (B) Structure of lithium-ion batteries 

 
 Source: Frontiers.org 

Beyond the challenging frontier of achieving higher energy density in lithium-ion batteries, two 

alternative considerations emerge: lithium–sulphur batteries (Li-S batteries) and lithium–air 

batteries (Li-O2 batteries). These two battery technologies use alternative cathode materials of 

sulphur and O2. The theoretical specific energy of Li-S batteries and Li-O2 batteries stands at 

2567 and 3505 Wh/kg, respectively, signifying a significant leap from conventional Li-ion 

batteries to these counterparts. However, it's important to note that the practical energy 

densities of lithium–sulphur and lithium–air batteries experience substantial reductions 

compared to their theoretical energy values. 

The problem with Li-S batteries is that Sulphur undergoes a series of compositional and 

structural changes during cycling. This results in too few recharge cycles and severe self-

discharge. Although researchers have made significant progress on rechargeable Li–S batteries 

in the last decade, these cycle life and efficiency problems prevent their use in commercial 

cells1. The lithium–air (Li–air) battery utilises infinite oxygen in the air to store or release 

energy through a semi-open cathode structure2. Although some achievements have been made 

in materials’ design and cell configurations, critical challenges still remain in the field of the 

solid electrolyte separator, its related lithium stripping/plating at the lithium anode, and 

catholyte design. 

Given the critical issues with the practicality of Li-S and Li-O2 batteries, It will be a long shot for 

Li-S batteries and Li-O2 batteries to be commercialised, especially in electric vehicles or hybrid 

electric vehicles3. On the other hand, currently commercialised lithium-ion batteries have been 

applied in the production of practical electric vehicles. However, lithium-ion batteries still 

need further increases in energy density to overcome electric vehicle range anxiety and 

charging anxiety. 

Incorporating silicon in anodes is the future of Li-ion batteries 

Novel high-capacity cathodes and anodes, as well as novel electrolytes, are required for lithium-

ion batteries used in electric vehicles with ranges beyond 500 km. Among these, cathode and 

anode, where chemical reactions occur, are the most important factors determining the energy 

density of a single battery cell, as well as the manufacturing costs.  

 

1 https://pubs.acs.org/doi/10.1021/ar300179v 

2 https://www.frontiersin.org/articles/10.3389/fchem.2022.1035691/full 

3 https://onlinelibrary.wiley.com/doi/10.1002/eem2.12450 

Although 
alternative battery 
technologies with 
higher energy 
densities have been 
introduced, such as 
Li-S and Li-O2 
batteries, the 
practical challenges 
of their usage in 
EVs have left the 
lithium-ion batteries 
the only 
commercialised 
batteries, especially 
in EVs. 
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Graphite has remained the most widely used anode material since its debut in the first 

commercial lithium-ion battery (LIB) with a graphite anode back in 1994. This is attributed to 

its cost effectiveness, widespread availability, and ability to operate at a low voltage (around 

0.1V compared to the Li/Li+ reference). In the procedure of lithiation, lithium ions insert 

themselves into the empty spaces between the layers of graphene, creating a lithium-rich phase 

in the graphite structure. Graphite possesses a theoretical specific capacity of 372mAh/g and a 

volumetric capacity of 850mAh/cm3.  

Nonetheless, there are drawbacks to using graphite as an anode material. Its performance drops 

at low temperatures, retaining only 12% capacity at −20 °C4. But more importantly, as the 

continuing research and development in the field is closing the gap between the practical 

capacity of graphite electrodes and their theoretical upper limit, the necessity for an alternative 

anode material has become clear to reach the 500km driving range in EVs with a single charge. 

Although a large number of different materials have been tested for alternative anode materials, 

noteworthy anode materials have been sourced from carbon, silicon composites, transition 

metal oxides and alloys. (Figure 2) provides an overview of the pros and cons of these 

significant anode materials. 

 

Figure 2: An overview of the pros and cons linked with significant anode materials 

Material Pros Cons 

Carbon • Enhanced safety • Limitation of capacity 

• Excellent structural integrity • Irregularities in safety 

• Superior conductivity characteristics • Extended lifespan 

• Prolonged lifespan • Reduction in discharge rate 

Silicon • Enormous energy storage capability 
(3579 mAh/g) 

• Sudden alteration in 
volume surge (300 %) 

• Isolated   

•Abundant and inexpensive 
  

Transition 
metal 
oxides 

• Enhanced specific capacity (600–
1000 mAh/g) 

• Low Columbic efficiency5 

• Adequate level of stability 
• Maximum achievable 
hysteresis6 

Alloys • Excellent energy storage capability (400–
2300 mAh/g) 

• Reduced conductivity 

• Adequate level of security 
• Significant volume 
fluctuation 

• Impressive durability over multiple cycles • Decrease in capacity 

• Columbic efficiency achieved to the 
satisfaction 

  

Source: Sciencedirect.com 

 

 

4 https://www.sciencedirect.com/science/article/pii/S2666821123001266 

5 Coulombic efficiency is a measure of the efficiency with which charge is transferred in and out of a battery during each charging and discharging cycle. A coulombic efficiency of 100% 
would indicate that all the charge put into the battery during charging is recovered during discharging. 

6 Hysteresis refers to the difference in voltage between the charging and discharging cycles. 
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As you can see in the above table, the biggest drawback to the commonly used carbon-based 

anode materials (graphite) is the small energy storage capability of these materials compared to 

other significant anode materials. This is exactly where silicon comes in with an enormous 

specific capacity of 3579 mAh/g that dwarfs its competitors when it comes to energy storage 

capability. Silicon also has a very high volumetric capacity of ~ 2100mAh/cc, much higher than 

that of graphite with ~700mAh/cc. This means same capacity li-ion batteries with silicon-based 

anode materials can potentially be made significantly lighter and smaller in size. 

In addition, silicon is way cheaper than its competitors. More than 90% of the Earth's crust is 

composed of silicate minerals, making silicon the second most abundant element in the Earth's 

crust (about 28% by mass), after oxygen7. In fact, sand is just silicon dioxide. Therefore, silicon 

should be cheaper and less susceptible to supply-chain issues. As things stand, nearly all 

graphite anode material is processed in China. 

For those reasons, Silicon has long held promise as a medium for anodes. Indeed, silicon's initial 

application as a lithium battery anode predates graphite by seven years. However, the 

utilisation of silicon has been hindered by technical hurdles, such as the volume expansion of 

the anode when loaded with lithium ions and the subsequent material fracture that occurs 

during the expansion and contraction of the anode. 

Nevertheless, after approximately 15 years of incremental advancements and occasional 

setbacks, silicon has now emerged as a pivotal material in battery technology. 

Some silicon anode startups around the world, with support from carmakers, have been 

developing new ways to produce higher capacity li-ion batteries for the use in long-range EVs. 

These companies are mainly using two methods to solve the problem of silicon-based anode 

materials. One is to design different material structures to alleviate the volume expansion 

problem. Reducing the size of silicon particles to the nanoscale, such as silicon nanoparticles, 

silicon nanowires, silicon nanotubes, silicon nanosheets, silicon thin films and porous silicon 

can effectively alleviate volume expansion. However, using this method is not without its 

challenges. For example, when the size of silicon particles is reduced to the nanometer scale, 

agglomeration easily occurs between the particles, and the reactivity of silicon increases, 

leading to various problems and inefficiencies8. These are in addition to the high costs of 

producing Nanostructured silicon. 

Nanostructured silicon, however, is not the only way that startups are trying to put silicon in 

anodes. Combining highly conductive materials and leveraging the synergistic effects among 

various materials represents an additional approach to enhance the electrochemical 

performance of silicon-based materials. Forming composite materials by incorporating either 

an active or inactive material with superior conductivity and minimal volume impact serves to 

mitigate the volume expansion of silicon, concurrently enhancing its conductivity. Notable 

examples include silicon-carbon composites and silicon-metal composites, both of which have 

demonstrated effective results. Some companies are currently blending relatively small 

amounts of silicon into existing graphite anode products to achieve relatively modest capacity 

increases. Tesla has reportedly added up to 5 per cent silicon in its batteries’ anodes. But silicon 

anode startups want to go much further. 

 

 

 

7 https://en.wikipedia.org/wiki/Silicon 

8 https://www.sciencedirect.com/science/article/abs/pii/S2405829722006547 

Silicon can hold 10 
times as many 
lithium ions by 
weight as graphite. 
This means the 
mass and volume of 
anode material 
required to 
construct an 
equivalent kWh 
battery pack is 
significantly 
reduced with silicon 
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Silumina AnodesTM Battery Materials Project — 

Altech’s path to incorporate silicon into 

lithium-ion batteries 

Altech, led by its research and development team based in its Perth laboratory, in Western 

Australia, has been able to crack the silicon barrier and has successfully produced and tested a 

series of lithium-ion battery anode materials that have ~30% higher retention capacity 

compared to conventional lithium-ion battery anode materials.  

To achieve this breakthrough, Altech successfully combined silicon particles that had been 

treated with its innovative proprietary technology, with regular battery grade graphite 

to produce a lithium-ion battery electrode containing 10% metallurgical silicon in the 

anode of the battery. When energised, these materials held greater than 30% more 

capacity compared to a conventional graphite-only anode material. The materials were 

then subjected to a series of tests over a period of time, including charge and discharge cycling. 

From laboratory testing, the previously unresolved impediments for using silicon in lithium-ion 

battery anodes, which are silicon particle swelling, prohibitive first-cycle-capacity-loss of up to 

50%, and rapid battery degradation, appeared to have been substantially overcome during 

Altech’s testing of the composite graphite/silicon batteries, according to Altech. 

Altech’s lithium-ion battery anode material averaged an energy retention capacity of ~430 

mAh/g, compared to a normal lithium-ion battery anode at around 330 mAh/g, being 30% 

higher while demonstrating good stability and cycling performance. Phase 2 of Altech’s planned 

research and development program will see the Company strive to improve on the 30% energy 

increase achieved in this first phase. 

Altech’s alumina coating process to further enhance the 

performance of Li-ion batteries 

High Purity Alumina (HPA) is commonly applied as a coating on the separator sheets used 

within a lithium-ion battery, as alumina coated separators improve battery performance, 

durability and overall safety. However, there is extensive research and literature in the field that 

demonstrates the use of alumina coatings in anode applications. Alumina-coated graphite has 

been shown to improve battery cycle and safety performance.  

In a lithium-ion battery, lithium ion losses initially present as inactive layers that form during 

the very first battery charge cycle, the losses then compound with each subsequent battery 

usage cycle. Typically, around 8% of lithium ions are lost during the very first battery charge 

cycle. This "first cycle capacity loss" or "first-cycle irreversibility" is a long recognised but as yet 

poorly resolved limitation that has plagued rechargeable lithium-ion batteries. 

First cycle capacity loss in a lithium-ion battery is because of the consumption of lithium ions 

within the battery during the initial battery charging cycle. This forms a layer of material on the 

anode termed a "solid electrolyte interphase" (SEI). The test results show that alumina coating 

forms an artificial SEI layer and prevents 8-10% of lithium ions from being inactive at the 

commencement of battery life. Altech has applied this technology to coat metallurgical silicon 
9with nano-layer alumina coatings. Such films need to be ultrathin to have high Li+ and electron 

conductivities while excellent conformality is needed to be sufficiently protective. The coatings 

serve as an artificial SEI, and can reduce lithium loss during each battery charge and 

discharge cycle, and also retards the silicon expansion and degradation of battery 

capacity throughout battery life. 

 

9 Silicon is extracted from silica in electric furnaces using carbon electrodes at high temperatures. During the process of production, liquid silicon is collected at the 

bottom of the furnace. Drained and cooled liquid silicon is called metallurgical-grade silicon and this sort of silicon is at least 98% pure. (Source: Semi.org) 

Altech’s alumina 
coatings of Li-ion 
battery anodes 
increase the battery 
life, while slowing 
down the silicon 
expansion in anode 
materials that 
contain silicon. 
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According to Altech, There are several methods by which alumina coating can be applied to a 

graphite or silicon surface. This includes atomic layer deposition (ALD), solid method and 

hydrothermal method. In general, it has been suggested that ALD is costly and complex, and not 

suitable for mass-production processes. Other coating methods such as hydrothermal and 

mechano-chemical processes have been developed but have significant drawbacks such as low-

yield or poor coating uniformity. However, some liquid coating methods such as the Altech 

coating technology have demonstrated a simple and low-cost treatment method. The Altech 

process utilises the use of aluminium chloride solution to coat sub-micron metallurgical silicon 

particles and then calcine insitu to form nano layers on the surface of the silicon. The technology 

was developed by Altech and is protected by a series of worldwide patents. Altech has launched 

and registered the product name Silumina AnodesTM for its alumina-coated silicon lithium-ion 

battery anode material. 

Figure 3: Alumina layer coating (2 nanometre) of metallurgical silicon and graphite under 

Scanning Electron Microscope (SEM) 

 
 Source: Company 

Altech is progressing with the commercialisation of its silicon 

anodes and alumina coating technology 

Altech has acquired a ~14-hectare industrial site within the Schwarze Pumpe Industrial Park in 

Saxony, Germany, for the battery materials project. The site will house a battery materials 

coating pilot plant, as well as a proposed 8,000tpa battery materials project, designed to 

produce Altech’s silicon anode using its proprietary HPA coating technology. The land location 

is highly strategic to the European lithium-ion battery and EV market.  

Figure 4: Location of the Schwarze Pumpe Industrial Park in Germany and the ~10Ha industrial plant site 

 
 Source: Company 
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The Schwarze Pumpe Industrial Park is located in north-eastern Saxony and is well serviced by 

existing infrastructure including reticulated electricity and natural gas, rail and roads. The 

industrial park is 120 km from Berlin and 78 km from Dresden. This area, in the eastern part of 

Germany, is considered the new automotive nucleus in Europe and hosts production sites for 

Volkswagen, BMW, Porsche, Daimler and Tesla, as well as a number of key resource and 

technology players within the value chain of lithium-ion batteries. The region is a leading 

engineering training ground and has excellent research facilities, including the Fraunhofer 

Institute for Electronic Nano-systems, which is very focused on ceramic (HPA) nanotechnology 

in energy storage. 

 

Figure 5: Map of European Gigafactories: announced Lithium Ion Battery Cell Production Sites 

 
 Source: Company 

 

A Germany-based battery materials pilot plant is nearing 

completion 

Altech has appointed German engineering firm Kuttner GmbH & Co to construct the pilot plant 

in Germany, to demonstrate Altech’s proprietary battery materials alumina coating technology. 

Construction has now commenced. The pilot plant is designed to produce up to 36,680 

kilograms of anode grade coated battery material per year (120 kg per day). Altech Industries 

Germany GmbH (AIG), which is 75% owned by Altech and 25% owned by Frankfurt Stock 

Exchange listed Altech Advanced Materials AG, holds the exclusive rights for the use of Altech’s 

battery materials coating technology within the European Union. 

The pilot plant design is intended for installation in the Dock3 facility adjacent to Altech’s 

designated site at the Schwarze Pumpe Industrial Park. Altech has secured approximately 

300m2 of floorspace within the Dock3 where the pilot plant will be located. Also, an on-site 

analytical laboratory is planned for the pilot plant. The laboratory will allow for the rapid 

assessment of pilot plant product purity and monitor physical parameters which will enable 

changes in processing parameters and operational setpoints to be modified quickly, as required. 

The Dock3 space is already connected to all required utilities and includes office space for the 
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project and operations team. Based on the company announcement dated 21 December 

2023, the pilot plant’s construction is nearing completion and is expected to be 

operational in mid-2024. 

Production from the battery material pilot plant shall be used to confirm Altech’s process 

consistently achieves product purity requirements, optimise equipment design and process 

parameters for a full scale 8,000tpa production plant, and to produce qualification samples for 

any potential joint venture offtake partners and end users. Altech has executed non-

disclosure agreements (NDAs) with prominent automotive conglomerates in Europe and 

the US, who have shown keen interest in Altech’s Silumina AnodesTM technology. They 

have requested commercial samples for their testing and qualification procedures. NDAs are 

executed with two German automakers, two US automakers, one US battery materials supply 

company, and one European battery maker. Considering the limited production capacity of 

Altech’s R&D laboratory in Perth, the larger samples will be procured from the pilot plant in 

Saxony to support the qualification process for the Silumina AnodesTM product. 

 

Figure 6: Altec’s battery materials pilot plant in Germany 

 
 Source: Company 

 

Silumina AnodesTM Battery Materials Project is certified as a 

Green Project and suitable for green bond financing 

Altech, as part of its preliminary feasibility study (PFS) in relation to the German battery 

materials coating plant project, engaged the Centre of International Climate and Environmental 

Research (CICERO), based in Oslo, Norway, to conduct an independent evaluation of the 

Company’s proposed battery materials coating plant. The plant is being designed with a specific 

focus on minimising environmental impact, and in accordance with prevailing German, 

European and International environmental standards. 

CICERO’s review resulted in the rating of “Medium Green” being awarded to the project. This 

positive project evaluation, formally termed a “Green Bond Second Opinion”, confirms that the 

project, which has already completed a Definitive Feasibility Study (DFS), would be suitable for 

future green bond financing. 

Altech’s Silumina 
Anodes Battery 
Materials Project 
has been assessed 
as suitable for 
future green bond 
financing 

Large European 
and US automakers 
and battery 
materials suppliers 
have shown keen 
interest in Altech’s 
Silumina AnodesTM 
product 
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A CO2 footprint assessment of the proposed 8,000tpa plant determined that, when compared to 

the incumbent lithium-ion battery technology that uses a graphite-only anode, coated silicon 

anode material could result in a CO2 emissions reduction of ~35% where 10% coated silicon is 

used in a battery anode, and a reduction of up to ~52% if 20% coated silicon was used (refer to 

Figure 6). We think this is a significant consideration as the company is actively applying for 

various government grants and green bond financing. 

 

Figure 7: Estimated reduction in CO2 footprint from the use of 

coated silicon in Lithium-ion battery anode 

 
 Source: Company 

 

Future feedstock of Silumina AnodesTM Battery Materials Plant 

to be sourced from sustainable EU producers 

While CICERO recognises that the project is in the developmental stage, it has recommended 

that, in evaluating governance and transparency aspects, Altech should "implement and enforce 

a robust supply chain sustainability policy." CICERO suggests engaging with suppliers to 

address sustainability impacts, especially considering that over 90% of the plant's carbon 

footprint is linked to plant feedstock, such as silicon. 

As such, Altech has executed a Memorandum of Understandings (MoU) with Ferroglobe 

Innovation S.L. (Ferroglobe), a leading producer of high purity metallurgical silicon in Europe.  

The executed non-binding Memorandum of Understanding (MoU) outlines the partnership 

where Ferroglobe is set to provide silicon anode material to the battery material plant located 

in Saxony. As a prominent producer of silicon metal, Ferroglobe has demonstrated its capacity 

to innovate using cutting-edge technology. The company possesses technologies for 

manufacturing high-purity silicon and is specifically working on customised silicon powders 

tailored for lithium-ion battery anodes. Notably, Altech has exclusively utilised silicon supplied 

by Ferroglobe in its test work conducted at the Perth research and development laboratory. 

By securing high-quality silicon from these leading European material suppliers, there is a 

reduction in transport emissions associated with feedstock shipments. Furthermore, these 

suppliers have the potential to utilise the extensive green electricity market in Europe. 

Importantly, these suppliers will, like Altech, be governed by the same stringent European 

Union (EU) environmental regulations., demonstrating a shared commitment to sustainability 

and minimising environmental impacts. Lastly, opting for EU-based feedstock suppliers is 

anticipated to mitigate potential future supply chain risks when compared to suppliers outside 

of Europe. 
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Silumina AnodesTM’ DFS shows robust project 

economics 

Altech’s 75% owned German subsidiary, Altech Industries Germany GmbH (AIG), finalised a DFS 

for the development of an 8,000tpa silicon alumina coating plant in the state of Saxony, 

Germany in December 2023. The project economics outcome of the study estimated a capital 

investment of €112m with net cash of €105m per annum generated from operations, giving a 

pre-tax project net present value (calculated using a 10% discount rate) of €684m. The internal 

rate of return (IRR) is estimated at 34%, with capital investment paid back in 2.4 years. The 

total annual revenue of alumina-coated metallurgical silicon products at the full nominal 

capacity of 8,000tpa is estimated at €328m. We’ll get to the details of these estimates later in 

this report. 

DFS vs. PFS 

A Preliminary Feasibility Study (PFS) for the Silumina AnodesTM Battery Materials Project was 

completed in April 2022 based on the production of 10,000 tonnes per annum (tpa) of Silumina 

AnodesTM product, comprising 1,000 tpa of high-purity alumina-coated metallurgical silicon 

incorporated into 9,000 tpa of similarly coated graphite (10% silicon mix). Since then, during 

the preparation of the Silumina AnodesTM project DFS, Altech has expanded the project’s output 

by eightfold, increasing the capacity from 15 gigawatt-hours (GWh) to 120 GWh, all with the 

same plant and equipment. According to feedback from potential customers, utilising their 

existing qualified graphite source is a priority. Furthermore, although there is a marginal 

advantage in using alumina-coated graphite, the primary appeal for potential customers lies in 

integrating Altech-coated silicon into their battery products.  

Despite initial considerations regarding the benefits of coating graphite with alumina, such as 

the reduction of first-cycle loss, Altech’s research has demonstrated that the cost-to-reward 

ratio for graphite is relatively minimal. Consequently, Altech’s Silumina AnodesTM plant is now 

solely focused on producing 8,000 tpa of alumina-coated metallurgical silicon product. This 

product will be integrated into the graphite by the customers within their battery plants, rather 

than at Altech’s facility. 

 

Silumina AnodesTM engineering and technology design 

German engineering firm Kuttner GmbH & Co. KG (now Hatch) was awarded the contract to 

conduct the engineering associated with the DFS. Kuttner is a German-based industrial plant 

engineering and EPC contractor, with strong experience in design, procurement, project and 

construction management, and plant commissioning across a range of industries. Kuttner is 

now part of the Hatch Group. They have previously completed metallurgical plant, water, and 

off-gas treatment projects in Germany and bring valuable local knowledge to the execution of 

the project. 

One of the key areas of technology that is required for the coating process is the front-end 

calciners. The calciners, which have been designed in-house, are of the packed bed-type and are 

intended to operate at temperatures around 600 degrees Celsius. These calciners play a crucial 

role in the Silumina AnodesTM process, wherein they facilitate the conversion of aluminium 

chloride present on the surface silicon particles into alumina. This patented and innovative 

coating technology has been developed by Altech. Notably, a distinct feature of these calciners is 

the utilisation of 3D-printed silicon carbide linings. These linings are employed to effectively 

handle the acidic atmosphere during the calcination process. Altech’s process places significant 

emphasis on managing impurities, highlighting its importance in the overall production process. 

 

Altech’s Silumina 
AnodesTM Battery 
Materials Project’s 
DFS estimates a 
project NPV10 of 
€684m using a 
capital investment 
of only €112m 
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Figure 8: Front-end section of Silumina AnodesTM plant design 

 
 Source: Company 

 

Capital costs estimation 

The capital costs for the Silumina AnodesTM project are estimated at €112.5m, based on the 

process design and equipment required to process 8,000tpa of anode materials. Cost estimate 

utilises equipment design and building layouts specifically developed during the DFS. The major 

capital cost component for the project is the construction of the Silumina AnodesTM facility and 

the associated site infrastructure, such as the administration building, maintenance workshop, 

and on-site QA laboratory.  

The basis for the Schwarze Pumpe plant cost estimate is the mechanical process equipment 

required for the 8,000tpa facility. The capital cost estimate has been developed based on 

detailed process equipment costs per the mechanical equipment list, obtained from the detailed 

plant design. Pricing enquiries were sent to equipment suppliers in Germany and Europe for the 

majority of items. Vendor quotations were reviewed and total equipment pricing was compiled. 

Costs associated with the preparation of the site and construction of plant buildings were 

engineered and generated by a local preferred Contractor Arikon GmbH, with extensive local 

design and construction experience. The remainder of the plant’s direct costs have been 

estimated by discipline, as is appropriate for the level and accuracy of the study being 

completed. Altech’s German subsidiary, AIG, has assessed its capital cost estimate for the 

Silumina AnodesTM plant to be accurate to ±15%. 

Indirect project costs have been calculated using factors in line with those typical for chemical 

production facilities of similar size and complexity. A 15% contingency capital cost has also 

been considered to account for variations that may result from minor adjustments to the plant 

flowsheet expected during the detailed phase of engineering, geotechnical conditions of the 

Schwarze Pumpe site or local building regulations that require modifications to the civil and 

structural design, and price fluctuations during procurement negotiations. 
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Figure 9: Silumina AnodesTM Project 

capital cost estimate 

 
 Source: Company 

 

Permitting process for the project has commenced 

Altech has appointed Arikon to manage the application process to obtain all the necessary 

approvals for the project. This includes securing necessary permits and licenses, coordinating 

with local authorities, and arranging utility connections. Arikon has commenced the permit and 

environmental application process. Subject to financing for the project, Altech has decided to 

develop the project concurrently while the funding process is underway. Altech says the process 

will likely take until mid-2024 and it is important that the company keeps advancing the 

project. 

 

Financing of the Silumina AnodesTM Project: The availability of 

multiple options 

Altech has embarked on a preliminary multi-faceted financing process. The Green status of the 

project allows the company to apply for very attractive and non-dilutive financing options, such 

as government grants and green bonds, as well as bank debts.  

 

Grant process 

Saxony State Government Grants 

• State employment grants for a total maximum sum of €7.48m. 

 

Federal German Government Grants 

• Environmental and/or Federal Technology Grants or R&D Grants up to €15m provided 

through Kreditanstalt fur Wiederaufbau (KfW), a German state-owned investment and 

development bank based in Frankfurt. 

• Federal investment funding for special projects referred to as “Resilience and 

Sustainability of the Battery Cell Manufacturing Ecosystem” up to €50m provided 

through KfW with a 50% government guarantee. 

 

Debt process 

Altech has been in discussions with European banks, including the European Investment Bank 

(EIB), for debt financing of the Silumina AnodesTM project. EIB specialises in zero valley special 

economic zone for projects of competitive importance. 

 

Altech is 
concurrently 
developing the 
Silumina AnodesTM 
project while 
undergoing the 
funding process 
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Green Bond Financing 

CICERO has provided a rating of “Medium Green” to the Silumina AnodesTM Project. This 

evaluation, formally termed a “Green Bond Second Opinion,” confirms that the project is 

suitable for future green bond financing. Altech is in the process of considering debt via the 

green bond capital market and has advisers working on this process. 

 

Offtake agreements with potential customers 

Altech has executed NDAs with two German automakers, two US automakers, one US battery 

materials supply company, and one European battery maker. Altech will seek to secure offtake 

agreements with these potential strategic customers once commercial samples can be provided 

through the company’s near completion pilot plant in Saxony, Germany. 

 

There’s a huge market opportunity for silicon-

based anode materials 

According to a research report by Research Nester10, the global market size for silicon-based 

anodes is projected to experience a compound annual growth rate (CAGR) of approximately 

48% from 2024 to 2036. By the end of 2036, the market is forecasted to reach a revenue of 

US$137 billion, witnessing a significant increase from the approximately US$3 billion recorded 

in 2023. A key driver behind this growth is the escalating demand for electric vehicles. In 2022, 

the global sales of electric vehicles surpassed 9 million units, and this figure is expected to surge 

by around 34%, reaching approximately 13 million units in 2024. Consequently, the adoption of 

silicon-based anodes is expected to rise as they are considered the next-generation batteries. 

A large number of organisations are actively working to incorporate silicon-based anode 

batteries into their electric vehicles, aiming to mitigate the emission of greenhouse gases. 

Historically, graphite has been the predominant material used as anode in electric vehicle 

batteries. However, the low energy density of graphite has sent EV manufacturers looking for 

technologies that allow the incorporation of silicon-based anode materials into lithium-ion 

batteries to reach the 500km driving range in EVs with a single charge. Additionally, various 

governments worldwide are actively promoting electric vehicle adoption and implementing 

diverse incentive programs to influence public choices. Consequently, the market revenue for 

silicon-based anode materials is poised for massive growth in the foreseeable future. 

In addition to EVs, significant demand growth is also expected to come from consumer 

electronics and aerospace industries over the upcoming years, driven by the continuous 

development of silicon anode batteries. While the majority of the growth in the silicon-based 

anode market is poised to come from EV manufacturers, consumer electronics currently has the 

largest market share. 

 

 

10 https://www.globenewswire.com/news-release/2024/01/17/2810616/0/en/Silicon-based-Anode-Market-revenue-to-hit-USD-137-Billion-by-2036-says-Research-Nester.html 

The global market 
for silicon-based 
anodes is projected 
to grow 48% 
annually, reaching a 
whopping US$137 
billion by 2036 
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Figure 10: Global silicon anode battery market share by application, 2022 

 
 Source: Coherent Market Insights 

 

Asia Pacific region to remain the largest market for silicon-based anodes 

The Asia Pacific region is anticipated to amass the highest revenue in the silicon-based anode 

market by the conclusion of 2036. The market's growth in this geographical area is expected to 

be driven by the increasing demand for electric vehicles. Notably, China stands as a global 

leader in both road and rail transportation, where vehicle transportation accounts for 

approximately 98% of the nation's passenger traffic and around 83% of its cargo traffic. This 

amounts to nearly 99 billion passengers and over 37 billion tons of cargo traffic annually. 

Consequently, the demand for electric commercial vehicles is predicted to rise. The region is 

witnessing a rise in its urban population, leading to an increased demand for the movement of 

goods. Asia is home to over 2.2 billion people, constituting 54% of the global metropolitan 

population. The urban population in Asia is projected to grow by 50% by 2050, adding an 

additional 1.2 billion individuals. Moreover, the escalating fuel prices in this region have 

prompted a shift from fuel vehicles to electric vehicles. The proliferation of smartphones, 

wearables, and other consumer electronics in the Asia Pacific region is contributing to the 

demand for compact, high-performance batteries. Silicon-based anodes, with their potential to 

enhance energy density, are gaining popularity in the consumer electronics sector, thereby 

contributing to the overall market growth. 

 

Figure 11: Global silicon anode battery market share by region, 2022 

 
 Source: Coherent Market Insights 
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Europe’s silicon-based anode market to witness the fastest growth 

The European market for silicon-based anodes is anticipated to achieve the highest Compound 

Annual Growth Rate (CAGR) by the conclusion of 2036. Europe's dedicated pursuit of 

environmentally friendly transportation aligns with the increasing demand for advanced 

battery technologies. Silicon-based anodes, known for their heightened energy density, are 

becoming indispensable components in lithium-ion batteries. This addresses the expanding 

electric vehicle market and propels market growth within the region. In 2023, electric vehicle 

(EV) registrations in Europe, according to statistics from the European Automobile 

Manufacturers’ Association (ACEA), amounted to a total of 1,538,621, representing a 37% 

growth to the year before.  

The deliberate focus on establishing a self-sufficient battery industry in Europe, backed by 

substantial investments, creates an environment conducive to technological innovation. 

European legislators are supportive of a self-sufficient battery industry on the continent as they 

are witnessing China’s stronghold on the EV supply chain. In 2022, total anode production from 

China accounted for about 90% of the total global production, while the country has about 70% 

of the world’s production capacity of cathodes, according to Bloomberg. Silicon-based anodes, 

with their potential to enhance battery performance, play a pivotal role in achieving the 

objectives of the European Battery Alliance (EBA).  

 

Global Silicon Anode Battery Market: Key Developments 

Currently, silicon anode production stands for a very small percentage of the global anode 

market, 1% by tonne and 3% by MWh in 2022, according to Benchmark. Based on benchmark 

analysis11, the period for a synthetic graphite anode facility to transition from commissioning to 

initial production is estimated to range from one and a half to two and a half years. However, 

the foray from producers into new silicon-based chemistries could see this extend out to 3-4 

years as they simultaneously undergo product development and qualification. 

This is coupled with the substantial capital expenditure (Capex) intensity, which Benchmark 

estimates to be around 85% higher for silicon-based anode projects compared to synthetic 

graphite-based facilities. 

Despite these costs, the performance benefits offered by silicon anodes see continued 

investment and research into the technology. At the end of September 2022, General Motors 

invested US$25m in US silicon anode developer OneD Battery Sciences. This followed other 

investments from automakers, including a Porsche-led US$400m investment in silicon anode 

producer Group14 Technology in the same year. Mercedes-Benz also started a partnership with 

battery material company Sila for deploying silicon anode technology in upcoming EV models. 

In China, companies such as BTR, Guangdong Dowstone Tech and Tianmu Lake, among others, 

have all announced major plans for silicon-dominant anode capacity. 

Overall, the lucrative market for silicon anodes has drawn significant interest from 

numerous silicon anode developer startups from around the world who are being backed 

by prominent automakers, battery manufacturers and battery materials suppliers. 

However, we believe there’s room for all of them as silicon anode batteries are poised to 

take over the entire massive and exponentially growing lithium-ion battery market with 

their significantly higher performance and energy density. 

 

 

 

 

11 https://www.paracleteenergy.com/wp-content/uploads/2022/10/Q3-2022-Benchmark-Anode-Feature 

Numerous startups 
around the world 
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automakers, battery 
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Sodium Chloride CERENERGY® Solid State 

(SCSS) Battery Project: Altech’s addressing of 

another massive market opportunity 

 

Altech Batteries Limited has executed a joint venture agreement with the leading German 

battery institute, Fraunhofer IKTS (“Fraunhofer”), to commercialise the revolutionary 

CERENERGY® Sodium Chloride Solid State (SCSS) Battery. Altech will be the majority owner at 

75% of the joint venture company (Altech Batteries GmbH) and is planning to commercialise a 

120 MWh project to be situated at the site in Schwarze Pumpe, Saxony, Germany. SCSS batteries 

brand name, CERENERGY® Battery, uses high purity alumina for the critical ceramic solid state 

electrolyte which is a strong link to Altech’s core business and competency. 

 

Solid state batteries offer great benefits 

A solid-state battery uses solid electrodes and a solid electrolyte, instead of the liquid or 

polymer gel electrolytes found in lithium-ion or lithium polymer batteries. Solid-state batteries 

can use metallic lithium for the anode and oxides or sulphides for the cathode, increasing 

energy density. The solid electrolyte acts as an ideal separator that allows only lithium ions to 

pass through. For that reason, solid-state batteries can potentially solve many problems of 

liquid electrolyte (i.e. the mainstream type of) Li-ion batteries, such as flammability, limited 

voltage, unstable solid-electrolyte interphase formation, poor cycling performance, and 

strength12. Materials proposed for use as electrolytes include ceramics (e.g., oxides, sulphides, 

phosphates) and solid polymers. 

The immediate benefit of switching from a liquid to a solid electrolyte is that the energy density 

of the battery can increase. This is because instead of requiring large separators between the 

liquid cells, solid state batteries only require very thin barriers to prevent a short circuit. Solid-

state electrolytes are typically less reactive than today’s liquid or gel, so they can be expected to 

last a lot longer and won’t need replacing after just 2 or 3 years. This also means that these 

batteries won’t explode or catch fire if they are damaged or suffer from manufacturing defects, 

meaning safer products for consumers. (Figure 12) provides a summary of the advantages and 

disadvantages of solid-state batteries compared to conventional lithium-ion batteries. 

  

 

12 https://en.wikipedia.org/wiki/Solid-state_battery 

Altech has a 75% 
ownership in a JV 
that aims to 
commercialise a 
120 MWh solid state 
battery project 
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CERENERGY® battery, Altech’s solution to grid energy storage 

There are plenty of solid chemical compounds that could be used in solid state batteries. There 

are several different major categories of soild-state betteries, Li-Halide, Perovskite, Li-Hydride, 

Garnet, Argyrodite and LiPON, to name a few. You’ll probably have noticed that many of these 

types are still lithium (Li) based in some regard because they still use lithium electrodes. 

However, Altech’s CERENERGY® battery technology uses common table salt (sodium 

chloride) and nickel granules as cathode materials. The immediate benefit of this is the 

elimination of the rare and expensive metals of lithium and cobalt from the list of required 

battery materials.  

Here’s an explanation of how a CERENERGY®  battery works: 

The cathode in a CERENERGY®  battery consists of salt (sodium chloride) and nickel. Sodium is 

the next reactive alkali metal on the periodic table under lithium and is equally ideal for energy 

storage in batteries. Salt is not a critical element; it is many times cheaper than lithium and is 

readily available everywhere. CERENERGY® type batteries are also known as “sodium nickel 

chloride” batteries. CERENERGY® technology is different from sodium-ion batteries (has liquid 

electrolyte) or sodium sulphur (sodium sulphur instead of sodium chloride) batteries.  

The other unique feature of the CERENERGY® battery is that it does not contain any graphite or 

copper in the anode side of the battery. In fact, there is no anode in the CERENERGY® battery. 

The anode only forms during the charging process as a molten sodium film between the steel 

electrode and the outer edge of the ceramic electrolyte. Similarly, the molten sodium anode 

dissolves during the discharging process of the battery. Instead of copper as the negative 

collector in the lithium-ion battery, a steel canister acts as the negative electrode in a 

CERENERGY® battery. 

A CERENERGY® battery consists of a ceramic tube (conductive to sodium ions but insulator for 

electrons) with a positive terminal in the centre of it (Figure 13). The solid ceramic tube (solid 

state technology) performs the same function as a liquid electrolyte in a lithium-ion battery, 

allowing sodium ions to transfer through it. IKTS (a ceramics institute) has developed the solid-

Figure 12: Advantages and disadvantages of solid state batteries 

CRITERIA LITHIUM-ION BATTERY SOLID STATE BATTERY 

Energy 
Density 

Moderate (250-300 Wh/kg) High (>500 Wh/kg) 

Production 
Cost 

Lower (Due to scale and 
experience) 

Higher (Newer technology) 

Maturity 
Well-established and widely 
used 

Emerging technology 

Charge Time Generally faster Can be slower 

Weight 
Heavier due to liquid 
electrolyte 

Lighter 

Safety 
Can overheat or catch fire 
under certain conditions 

Safer due to solid electrolyte 
(no leakage/fire) 

Lifecycle 
Can degrade faster due to 
liquid electrolyte 

Potentially longer lifespan 
due to solid structure 

Cold or hot 
Weather 
Performance 

Performance drops 
significantly in cold conditions 

Better performance in 
colder or hotter conditions 

Source: Manly Battery, East Coast Research 
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state technology to produce these large solid ceramic tubes with micro-structures that allow 

fast sodium ion transfer. The ceramic tube is filled with cathode granules consisting of common 

table salt and nickel. To ensure contact between the solid cathode granules and the ceramic 

electrolyte tube, the tube is flooded with sodium aluminium chloride medium. 

The ceramic tube is housed in a steel canister which acts as the negative terminal (Figure 14). 

The positive and negative terminal tabs are installed at the top of the cell for electrons transfer 

and connection to other cells. Each cell operates at 2.58V, and a collection of 40 cells is installed 

in a refractory insulated module casing. Each module is rated at 10KWh and 100 Ah.  

 

Figure 13: Components of a CERENERGY®  

battery cell 

Figure 14: Cross section of a CERENERGY®  

battery cell 

  
Source: Company  Source: Company  

 

When the CERENERGY® battery is being charged, electrons flow from the positive terminal to 

the negative terminal. Sodium ions from the salt (sodium chloride) migrate through the solid 

ceramic electrode towards the negative canister terminal. The remaining chloride ions attach 

themselves to the nickel to form nickel chloride in the cathode medium. The sodium forms a 

molten anode layer on the outside of the ceramic tube, contacting the steel canister (Figure 15), 

and the battery is fully charged. During discharge, electrons flow back, molten sodium is ionised 

into Na+ ions, and transferred back through the solid-state ceramic tube, forming sodium 

chloride. Nickel chloride is reduced back to metallic Nickel. 
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Figure 15: CERENERGY® battery cell when fully 

charged 

Figure 16: CERENERGY® battery cell with positive and negative 

terminal 

 

 

 Source: Company Source: Company 

 

 

 

 

 

 

 

 

 

 

 

 

CERENERGY® batteries are an excellent solution for grid 

storage 

CERENERGY® batteries provide very good performance in terms of energy and power density. 

The energy capacity is around 110- 130 Wh/kg and is comparable to LFP lithium-ion batteries 

(90–110 Wh/kg). CERENERGY® batteries charge over 4-6 hours and discharge over similar 

times which is suitable for the grid storage market. Contrary to electric vehicle applications, 

batteries for stationary storage do not suffer from mass or volume constraints. However, due to 

the large amounts of energy and power implied, the cost per power or energy unit is crucial. 

The relevant metrics to assess the interest of a technology for grid-scale storage is the $/Wh (or 

$/W) rather than the Wh/kg (or W/kg). 

According to Altech, CERENERGY® batteries demonstrate efficient operation within a 

temperature range of -20 °C to +60°C, ensuring consistently high performance and durability 

regardless of the surrounding temperature. The absence of a liquid electrolyte, replaced by a 

Altech’s CERENERGY® battery technology does not use copper, cobalt, graphite or lithium, 

which are expensive and are prone to supply chain uncertainties. This brings inherent 

advantages to CERENERGY® batteries; 

• Copper is in a looming supply crunch as the metal is critical to a variety of green 

energy applications where it has no substitutes, and easily minable deposits of 

copper in Earth’s crust are limited, according to various industry experts. 

• 70% of the cobalt in the world is sourced from the Republic of Congo (DRC) with 

high level of child labour issues and ethical concerns threatening its supply. 

• About 90% of graphite is produced by China, leading to supply chain concerns. 

• Lithium is a rare metal and its mining and production is very expensive and 

environmentally harmful 
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solid ceramic electrolyte, shields the battery from adverse effects related to ambient 

temperature changes. Moreover, CERENERGY® batteries are internally high-temperature 

batteries (operate around 300°C) but are fully insulated, so the external battery module is at a 

“human touch” temperature. Unlike lithium-ion batteries, these batteries are self-sustaining in 

terms of core temperature and do not necessitate external cooling. This makes them well-suited 

for grid energy storage in extreme cold and desert climates, overcoming a primary drawback of 

lithium-ion batteries. 

In contrast to lithium-ion batteries, sodium ion degradation is absent in each charge and 

discharge cycle for CERENERGY® batteries. These batteries exhibit no first-cycle loss, no 

harmful side reactions, no dendrite growth, and no breakdown of anode and cathode structures. 

The substitution of a liquid electrolyte with a solid ceramic ensures minimal sodium 

deterioration in the battery. As a result, the lifespan of CERENERGY® batteries extends beyond 

15 years, according to Altech. 

For these reasons, we believe the CERENERGY® battery has its own specific market of grid 

storage without any serious competition from lithium-ion batteries, should the technology get 

into mass production.  

 

Altech is progressing with the commercialisation process of 

the CERENERGY® Battery 

The CERENERGY® battery technology has been developed by the German company Fraunhofer 

IKTS for the last several years and through spending about €35m in research and development 

costs. The company currently operates a €25m pilot plant in Hermsdorf, Germany (Figure 17).  

The world‘s largest CERENERGY®-type batteries in terms of capacity have already been 

successfully tested in stationary battery modules. 

 

Figure 17: IKTS CERENERGY® pilot plant facility at Hermsdorf, Germany 

 
 Source: Company 

 

According to Altech, Fraunhofer has been searching for an entrepreneurial partner who has 

German land available, has access to funding, is a builder of projects, has a battery background 

and has technology in alumina used in ceramics. Altech fitted the criteria, and the joint venture 

A number of 

CERENERGY® 

battery benefits, 
such as higher 
energy density, 
higher durability, 
resistivity to 
ambient 
temperature 
changes, and being 
explosion proof, 
make the 

CERENERGY® 

battery highly 
suitable for grid 
storage application 
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was formed in September 2022. Altech group will own a majority (75%) of the project with 

Fraunhofer (25%) free carried. The intellectual property will be licensed exclusively to the joint 

venture. (Figure 18) shows the ownership structure of the CERENERGY® batteries project. 

 

Figure 18: ownership structure of the CERENERGY® batteries and Silumina AnodesTM projects 

 
 Source: Company, East Coast Research 

 

The joint venture has elected to develop a 120 MWh CERENERGY® battery plant (Train 1) on 

Altech’s site in Saxony, Germany. The target market is specifically focused on the grid 

(stationary) energy storage market, where CERENERGY® has a clear and substantial advantage 

over other battery technologies. Altech is now working on a Definitive Feasibility Study (DFS) to 

commercialise the project. 

Altech reported in October 2023 that it had finalised the design of the company’s 60KWh 

battery pack following final design collaborations with component suppliers. The battery’s 

casing features a stainless steel exterior and is equipped with a vacuum-sealed, double-sided 

enclosure that provides optimal insulation. Operating at approximately 270 degrees Celsius 

internally, it is crucial to minimise heat transfer losses and ensure the safety of human contact 

with the battery’s exterior.  
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Figure 19: The exterior design of the 60KWh 

CERENERGY® battery pack 

Figure 20: Cross section of the 60KWh CERENERGY® battery pack 

showing vacuum-sealed pack and cell frames 

  

 Source: Company Source: Company 

 

Altech is currently completing two working prototypes of the 60 KWh battery pack. Each 

battery pack is composed of 240 CERENERGY® cells; each rated at 2.5 V. These cells are 

organised in 4 rows, each comprising 12 cells, and stacked 5 modules high. The dimensional 

specifications of the battery packs are 2.6 metres in height, 0.4 metres in length, and 1.0 metres 

in width. Based on the company, as of 6 February 2024 the company had successfully produced 

half of the necessary cells to produce the two prototypes. Whilst cells are being fabricated, the 

company is undertaking heat transfer loss testing and temperature profiling on a completed 

stainless steel casing. Once the required cells are produced, they will be assembled in the pack 

and further cycling and long-term performance tests will be conducted on the battery packs. 

Based on preliminary discussions with potential off-takers and to minimise on site installation 

of individual 60 KWh battery packs, Altech has come up with a pre-installation solution to 

produce 1.0 MWh GridPacks, destined for renewable energy and grid storage market. Each 

GridPack will have up to twenty 60 KWh battery packs installed and connected to the pack 

power management system. Every GridPack has a distinct rating of 600 volts DC and 100 Ah, 

and it can be arranged in series (cluster or array) to achieve the required rating of several 

thousand KWs for grid functioning.  

According to Altech, the company’s 1.0 MWh GridPacks have been specifically engineered to 

adhere to the Ingress Protection (IP) 65 standard (relating to a high level of electrical enclosure 

sealing), ensuring complete protection from both dust and inclement weather. This means that 

there’s no need for any additional shelters or buildings to house the Altech GridPack batteries, 

and they can be installed outdoors in any weather conditions. The Altech GridPacks will be 

constructed using a sea container design, which facilitates their easy transportation by sea or 

road to the installation site and ensures simple installation.  

The containers have been designed to be stackable, which minimises the battery footprint 

(Figure 21). In addition, the Alteck GridPacks do not have any moving parts, such as cooling fans 

which are typically found in lithium-ion battery packs. This is a notable advantage as there have 

been complaints regarding the noise generated by mega packs, preventing them from being 

placed near residential areas. The absence of moving parts also helps with the maintenance 

costs of Altech’s GridPacks. 

 

Altech’s 1.0 MWh 
GridPacks are 
designed to be 
stackable to 
minimize their 
footprint, have no 
moving parts to 
make noise or to 
add to maintenance 
costs, they are 
ready to be 
installed and 
function without the 
need for any shelter 
in any weather 
condition, and they 
can be easily 
transported by 
container ships  
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Figure 21: Altech’s 1.0 MWh GridPacks can be stacked to 

minimise footprint 

 
 Source: Company 

 

A massive growth in grid-scale storage 

capacity is required to achieve Net Zero 

Emissions targets 

Grid-scale storage refers to technologies connected to the power grid that can store energy and 

then supply it back to the grid at a more advantageous time – for example, at night, when no 

solar power is available, or during a weather event that disrupts electricity generation. Different 

technologies are currently being used for grid-scale energy storage, including pumped hydro, 

hydrogen, batteries and thermal storage. According to the International Energy Agency (IEA), 

the most widely used technology currently is pumped-storage hydropower, where water is 

pumped into a reservoir and then released to generate electricity at a different time, but this can 

only be done in certain locations. Therefore, batteries are now playing a growing role as they 

can be installed anywhere in a wide range of capacities. 

According to Statista, Global electricity demand is set to almost double by mid-century, relative 

to 2020 levels. Renewable sources – particularly wind and solar – are expected to account for 

the largest share of power output in the coming decades. The Scenario aiming for Net Zero 

Emissions by 2050 foresees a substantial rollout of variable renewables such as solar PV and 

wind power, accompanied by a significant rise in total electricity demand due to increased 

electrification of various end uses. Therefore, effective grid-scale storage, with a particular 

emphasis on batteries, becomes crucial in mitigating the effects on the power grid. It is essential 

for addressing the hourly and seasonal fluctuations in renewable electricity output, ensuring 

grid stability, and maintaining reliability amid the expanding demand. 

 

Global electricity 
demand is expected 
to almost double in 
the next three 
decades with 
renewables 
expected to become 
the largest source 
of global electricity, 
necessitating 
effective grid 
storage 
technologies for 
addressing the 
hourly and 
seasonal 
fluctuations in 
renewable 
electricity output 
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Figure 22: Projected electricity generation worldwide in 2022 with a forecast to 

2050 by energy source 

 
 Source: Statista 

According to Statista Research Department, the worldwide market for battery energy storage 

was approximately valued at 5.4 billion U.S. dollars in 2022, with projections indicating a 

surpassing of 17.5 billion U.S. dollars by 2028, representing a Compound Annual Growth Rate 

(CAGR) of more than 30%. By 2026, the Asia-Pacific region is anticipated to lead as the largest 

market for battery storage. In our view, it is safe to assume that with the renewable energy 

production expected to grow continuously in the next decades, the rapid growth in the battery 

energy storage market is set to continue for many years in the future. 

Figure 23: Forecast battery energy storage market value worldwide from 2023 to 2028 

 
 Source: Statista 
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Some existing Battery Energy Storage Systems (BESS) can supply cities with the required 

electricity for hours, boosting the reliability of grid power supply as the world moves towards 

variable renewable energy sources. An example of these massive BESSs is the Victorian Big 

Battery (VBB), Australia’s largest lithium-ion battery at the Moorabool Terminal Station, just 

outside Geelong in the state of Victoria. According to Saurenergy13, VBB was the world's third 

largest as of September 2022.  

The Victorian Big Battery (VBB) is powered by a 300 MW/ 450 MWh Tesla battery facility, 

storing enough reserve energy to power over one million Victorian homes for half an hour. The 

VBB operates as a virtual transmission line between November and March each year. It enables 

increased flows of up to 250 MW over the Victoria-New South Wales interconnector, which 

reduces the risk of unscheduled load shedding during summer. The Big Battery also participates 

in energy markets throughout the year, with 50 MW available for this purpose during summer 

and the full 300 MW at other times. This additional capacity will lower electricity prices for all 

Victorians and deliver significant net benefits to Victoria, far outweighing the cost of the project, 

according to the Victoria State Government (VSG) website. According to VSG, the VBB improves 

energy reliability during hotter summer months and contributes to Victoria’s renewable energy 

target of 50% by 2030.  

 

Figure 24: Victorian Big Battery megapacks at Moorabool 

 
 Source: energy.vic.gov.au 

 

Due to the significant benefits of these Battery Energy Storage Systems, an increasing number of 

them are under construction and are projected to be required in the coming years. This trend is 

expected to provide Altech with a ready market once it commercialises its CERENERGY® 

batteries.  

 

 

13 https://www.saurenergy.com/ev-storage/the-top-5-largest-battery-energy-storage-systems 

The Victorian Big 
Battery (VBB) in 
Victoria, Australia, 
is powered by a 300 
MW/ 450 MWh 
Lithium-ion battery 
facility, storing 
enough reserve 
energy to power 
over one million 
Victorian homes for 
half an hour. 
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Figure 25: Capacity of the largest grid-scale battery storage projects in the pipeline worldwide 

as of February 2023 

 
 Source: Statista 

 

 

Valuation: DCF-based approach indicates 

significant upside potential 

 

We value Altech at A$0.15 per share in a base-case scenario and A$0.21 per share in a bull-case 
scenario. Our target price range indicates substantial upside potential to the current share price 
of A$0.063 per share. It is of utmost importance to note that Our valuation of Altech is solely 
based on the value of the Silumina AnodesTM Project, and we have not included any 
valuation from the company’s other flagship project, the CERENERGY® Batteries Project. 
Altech expects to release a DFS for the CERENERGY® Batteries Project in the short to 
medium term, which will potentially add substantial sums to the company’s valuation. Our 
valuation methodology has the following key assumptions: 

 

– Our DCF model is broadly based on the assumptions of Silumina AnodesTM DFS 
released in December 2023. We have assumed the company will successfully secure 
the required financing for the construction of the project by the end of FY25. We have 
assumed a construction period of two years, as per the DFS, and a ramp up period of 
three years. We have estimated the financials of the company for the first 10 years of 
the plant’s operations, after which we have used a terminal growth rate of 2%. 

– We have used an equity-to-debt ratio of 30% to 70% to fund the construction of 
the Silumina AnodesTM plant. We have further assumed that ATC will need to raise 
additional equity to fund its operating costs every year until FY28 when the Silumina 
AnodesTM plant is expected to commence production.  

– Our valuation of Altech is net of Altech Advanced Materials’ (AAM) 25% interest 
in the Silumina AnodesTM Project. ATC has a 10.86% interest in AAM (refer to Figure 
18). We have assumed that AAM will contribute to the required equity funding of the 
project accordingly. 
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– We have assumed a discount rate (WACC) of 9.3%, using a cost of equity of 11.5%, a 
cost of debt of 12% and a tax rate of 30%. The modest WACC in our model is mainly due 
to the tax savings of the assumed 70% debt potion of the capital required to build the 
plant. We think this is a safe assumption given that the Silumina project has been 
assessed as a green project and is eligible for green bond financing and various 
government grants. Our target price is highly sensitive to changes in WACC, as depicted 
in (Figure 26).  

 

Figure 26: Sensitivity of target share price to varied discount rate and terminal growth rate 

  WACC 
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0.5% 0.18 0.17 0.15 0.14 0.12 0.10 0.09 

1.0% 0.19 0.17 0.16 0.14 0.12 0.10 0.09 

1.5% 0.20 0.18 0.16 0.15 0.12 0.11 0.09 

2.0% 0.21 0.19 0.17 0.15 0.13 0.11 0.09 

2.5% 0.22 0.19 0.17 0.16 0.13 0.11 0.09 

3.0% 0.23 0.20 0.18 0.16 0.14 0.11 0.10 

3.5% 0.24 0.21 0.19 0.17 0.14 0.12 0.10 

Source: East Coast Research 

 

Revenue and production schedule: Our revenue assumption is based on 8,000 tonnes per year 
production of Silumina AnodesTM products after a three-year ramp up period from FY28 to FY30. 
We have used the company’s price assumption of €41 per kilogram of Silumina AnodesTM 
products and growing at 3% per year to reflect the inflation impact on prices over time in our 
base case scenario. We have applied a constant exchange rate of 0.62 Euros per Australian dollar, 
which is in line with the 20-year averages. The company has arrived at its Silumina AnodesTM 
products price assumption based on current graphite costs used in conventional anodes and has 
applied a reasonable premium, in our view, due to the significantly higher energy density of 
Silumina AnodesTM compared to conventional battery anodes. 

In our bull case scenario, we have assumed a 4% price increase assumption per year, 1% higher 
than our assumption in the base case scenario. This is to consider a more optimistic scenario 
where the Silumina AnodesTM products see rapidly increasing demand following successful 
commercialisation as the increasing rivalry amongst EV manufacturers sends them competing for 
superior battery materials. 

 

Operating and production costs: Across both scenarios, we have used the Silumina Andes DFS 
cost assumption and applied a constant exchange rate of 0.62 Euros per Australian dollar. In both 
scenarios we have assumed the costs will increase by 3% each year to reflect inflationary impacts 
on costs over time. These costs include production costs of Labour, Electrical Power, Anode 
Feedstock (Silicon), Boehmite, HCL and other reagents and Maintenance costs as well as 
operating costs of Product Selling costs and Miscellaneous, Corporate Overheads (Germany) and 
General and Administration costs. Our product price and cost assumptions have resulted in long-
term EBITDA forecasts of ~29% in our base case scenario and ~37% in our bull case scenario. 

 

Capital costs and funding: Our model assumes a pre-production capital cost of A$181.5m to be 
incurred in two years from FY26 to FY27. We have also assumed a sustaining Capex of A$4.5m to 
be incurred every year after the production commences in FY28. We have assumed that Altech 
will successfully raise additional equity capital of A$100m from FY25 to FY27 to complement the 
debt funding of the Silumina AnodesTM plant as well as paying for its own operating costs until the 
production commences in FY28 and the company becomes cash flow positive.  
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Below is the summary of our final valuation range (Figure 27). The mid-point target price of 

A$0.18 represents a Price/NAV of 0.35x, indicating a substantial valuation headroom of nearly 

200% to the current share price of A$0.063. 

Figure 27: DCF-based valuation for ATC (post financing) 

ATC Valuation (A$m)  Base case 
Bull 
case 

Present value of FCF             315            476  

PV of Terminal FCF             248            303  

Firm Value              563            779  

      

Net debt (cash)* 
               
(5) 

             
(5) 

      

Total Equity Value (A$)             568            784  

Minority interest^             127            175  

      
Equity attributable to ATC 
shareholders             442            609  

Diluted shares no. (post-financing)^^          2,888         2,888  

Implied price (A$ cents)            0.15           0.21  

Current price (A$)          0.063         0.063  

Upside (%) 142.9% 234.8% 

Mid-point Target Price (A$) 0.18 

Upside (%) 188.8%  

Price / NAV (X) 0.35x 

*As of 30 December 2023           

^Altech Advanced Materials (AAM) has a 25% interest in the Silumina AnodesTM 

Project and Altech has a 10.86% ownership in AAM 

^^We have assumed that 1,098m new shares will be issued from FY25 to FY27 

Source: East Coast Research 

 

Re-rating of ATC 

ATC’s stock is currently trading significantly below our mid-point target valuation. This is our 
view that achieving the following milestones will enable a re-rating on the stock, thereby 
narrowing the gap to our target price and increasing the shareholder value: 

 

• A successful announcement of offtake agreements for Silumina AnodesTM products: 
Altech has executed NDAs with two German automakers, two US automakers, one US battery 
materials supply company, and one European battery maker. Altech will seek to secure offtake 
agreements with these potential strategic customers once commercial samples can be 
provided through the company’s near completion pilot plant in Saxony, Germany. Successful 
offtake agreements with large customers will be a testimony of the quality and useability of 
Silumina AnodesTM products for end customers, and it also opens ways to secure project 
financing from these strategic customers. 

• Successful debt funding from green bond markets and/or from government grants: 
CICERO has provided a rating of “Medium Green” to the Silumina AnodesTM Project. This 
evaluation, formally termed a “Green Bond Second Opinion,” confirms that the project is 
suitable for future green bond financing. Altech is in the process of considering debt via the 
green bond capital market and has advisers working on this process. Silumina AnodesTM 
Project is also eligible to apply for state and federal government grants in Germany, as well as 
applying for the European Investment Bank (EIB) loans. Securing funding on favourable terms 
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and in a timely manner will be the biggest catalyst for the share price and value uplift, in our 
view. 

• A successful announcement of the CERENERGY® Batteries Project DFS. The company has 
indicated that they expect the DFS for the CERENERGY® Batteries Project to be completed in 
the short to medium term. An announcement of a DFS indicating robust project economics will 
potentially add substantial sums to ATC’s valuation. 

• Timely achievement of planned milestones: Altech is currently working on multiple fronts. 
It is working on completing a Silumina AnodesTM pilot plant in Germany, as well as completing 
two prototypes of its CERENERGY® battery packs to run test works as part of the project’s 
DFS. It is also working on getting the required approvals for the construction of its Silumina 
AnodesTM Plant in Saxony, Germany. The successful achievement of these milestones in a 
timely manner will reduce operational risks and get the company closer to commercialisation, 
thereby adding significant value. 

 

Risks 

We foresee the following key risks to our investment thesis for ATC: 

• Uptake risk: There is a risk that Silumina AnodesTM may not be able to gain traction in its 
target markets. There is no guarantee that the end customers will be able to integrate the 
Silumina AnodesTM products into their batteries successfully and at a large scale. The Products 
from the nearly completed Silumina AnodesTM pilot plant will be used by strategic customers 
to potentially address this risk.  

• Competition risk: Another risk associated with ATC is that other companies may 
commercialise superior products and gain market share at ATC’s expense. Although we 
believe ATC’s product portfolio is superior to current alternatives, there is room for other 
companies to enter the industry and capture market share. 

• Exchange rate risk: ATC’s earnings will be in Germany's local currency, where it is 
expected to produce and sell its Silumina AnodesTM products. Therefore, currency fluctuations 
can impact the company’s earnings in AUD. We have used a constant exchange rate of 0.62 
Euros per Australian dollar in our model, but fluctuations can impact our valuation. 

• Funding risk: ATC will need to raise substantial sums from both equity and debt markets to 
fund the Silumina AnodesTM plant as well as its own operating activities until the large scale 
production commences and it becomes cash flow positive. Raising these funds on favourable 
terms and in a timely manner is set to be a big challenge for the company. 
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Appendix I: ATC SWOT analysis 

 

Figure 28: SWOT analysis 

Strengths Weakness 

(1) Silumina Anode products can be integrated into 
conventional lithium-ion batteries and increase their 
energy capacity by ~30%. 

(1) Commercialisation risks exist with both 
Silumina Anode products and CERENERGY® 
Batteries as they have not yet been tested by end 
customers. 

(2) There’s potentially a huge market for Silumina 
Anode products as EV manufacturers are in a race to 
increase their EV range per single charge. 

(2) Large funds will need to be raised to fund the 
Silumina AnodesTM plant, which will be 
challenging for ATC. 

(3) ATC is amongst the pioneers in potentially 
commercialising silicon-based anodes. ATC’s Silumina 
Aodes pilot plant is nearing completion.  

 

(4) ATC’s CERENERGY® Batteries technology is a 
superior alternative to lithium-ion batteries for the 
large-scale grid storage market 

 

(5) The market for grid storage batteries is growing at 
a massive pace. 

 

(6) The Silumina AnodesTM Project is assessed as a 
“green Project.” 

 

(7) CERENERGY® Batteries use table salt instead of 
the expensive green metals used in Li-ion batteries. 

 

Opportunities Threats 

(1) The Silumina AnodesTM project is eligible to apply 
for green bonds and various government grants. 

(1) Superior products may be commercialised by 
competitors. 

(2) Growing regulatory and industry support in 
favour of green projects. 

(2) Significant share dilution from raising large 
equity funds at low share prices.  

(3) Potential offtake agreements with strategic 
customers for Silumina AnodesTM products. 

(3) Inflationary pressures increasing the cost of 
the Silumina AnodesTM Project. 

(4) Potential for a favourable CERENERGY® Batteries 
Project DFS. 

 
 

Source: East Coast Research 
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Appendix II: Management team 

     Figure 29: Altech’s management and board members 

 Name and 
Designation 

Profile 

 

 

 

 

 

 

 

Mr. Luke Atkins  

Non-Executive 
Chairman 

• Mr. Atkins is one of the founders of the company. He has 
extensive experience in mining, exploration, and corporate 
governance. 

• Mr. Atkins is also a Non-Executive Director of Bauxite 
Resources (ASX: BRL). 

• Mt. Atkins has had extensive experience in capital raisings and has 
held a number of executive and non-executive directorships of 
private and publicly listed companies, including a number of 
mining and exploration companies. 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

Mr. Iggy Tan  

Managing 
Director and 
CEO 

• Mr. Tan has over 30 years of chemical and mining experience 
and has been an executive director of a number of ASX-listed 
companies. 

• Mr. Tan is an accomplished project builder and developer. He’s 
been involved in the commissioning and start-up of seven 
resources projects in Australia and overseas, including high 
purity technology projects. 

• Mr. Tan previously held the positions of managing director of 
Nickelore Ltd., Kogi Iron Ltd., and Galaxy Resources Ltd. where 
he was responsible for the capital raising, commissioning and 
start-up of the company’s spodumene mine and Jiangsu lithium 
carbonate plant, which was sold in 2014 for $260m. 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

Mr. Martin Stein  

CFO and 
Company 
Secretary 

• Mr. Stein is a finance and corporate executive with over 20 
years’ of international experience. He has held positions of CFO 
and company secretary in several ASX-listed companies where 
he was responsible for capital raisings, financial management, 
shareholder liaison and corporate governance. 

• Mr. Stein has held senior positions with Anvil Mining Ltd., as 
well as with PwC at its London office. Whilst at PwC, Mr. Stein 
provided corporate services for companies listed on the LSE, 
NYSE and AIM, including Colgate-Palmolive, Sony, Heinz, DHL 
Express and Bosch. 

 

 

 

 

 

 

 

Mr. Daniel Lewis 
Tenardi 

Non-Executive 
Director 

• Mr. Tenardi is a highly experienced mining executive with 
some 40 years in the industry, including with a number of 
global resource industry leaders across a range of 
commodities. 

• Mr. Tenardi’s previous experience includes more than 13 years 
with Alcoa, at its bauxite mines and refinery, substantial gold 
mining experience at Roche Mining and Anglo Gold, and 
working as an executive for Rio Tinto. 

• Prior to joining Altech, Mr. Tenardi was Managing Director of 
Bauxite Resources Ltd., where he led the rapid growth of the 
company from its initial to the commencement of trial 
shipments and securing supportive strategic partnerships with 
key Chinese partners. 
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Mr. Peter Bailey  

Non-Executive 
Director 

• Mr. Bailey is a highly experienced and qualified engineer with 
over 40 years’ experience in the mining and industrial mineral 
production industry. 

• Mr Bailey was President of Alcoa Bauxite and Alumina in 1996, 
and was responsible for Alcoa’s eight alumina plants outside of 
Australia. He was also the chairman of the Alcoa Bauxite joint 
venture in Guinea, Africa. 

• Mr. Bailey was chief executive officer of Sherwin Alumina, an 
alumina refinery based in Texas, USA. The Sherwin alumina 
plant was capable of producing 1.4 mtpa of smelter grade 
alumina and 300,000 tonnes of chemical grade or specialty 
alumina per year. 

 

Tunku Yaacob 
Khyra 

Non-Executive 
Director 

• Mr. Khyra is the Executive Chairman of the Melewar Khyra 
Group of Companies (Melewar), a Malaysian based diversified 
financial and industrial services group. He is the major owner 
and shareholder of Melewar.  

• He sits on the Boards of Khyra Legacy Berhad, Mycron Steel 
Berhad, MAA Group Berhad, Melewar Industrial Group Berhad, 
Ithmaar Bank B.S.C. and several other private companies. 

• Mr. has a Bachelor of Science (Hons) Degree in Economics and 
Accounting from City University, London. An accountant by 
training, he is a Fellow of the Institute of Chartered 
Accountants in England & Wales and a member of the 
Malaysian Institute of Accountants. 

 

Mr. Uwe Ahrens  

Alternate 
Director 

• Mr. Uwe Ahrens is the executive director of Melewar Industrial 
Group Berhad and managing director of Melewar Integrated 
Engineering Sdn Bhd. He also sits on the Board of several other 
private limited companies. 

• Mr. Arhen held a senior management position at the 
international engineering and industrial plant supplier, KOCH 
Transporttechnik GmbH in Germany for 12 years. 

• He joined Melewar Group in 2002 and is also currently chief 
technical officer of the Melewar group of companies being 
responsible for engineering, upgrading, modification and 
extension of machinery and plant as well as the overall 
maintenance. 

 

Mr. Hansjorg 
Plaggemars 

Non-Executive 
Director 

• Mr Plaggemars was a previous member of the board of Delphi 
Unternehmensberatung AG and Deutsche Balaton AG (ATC 
major shareholder) and currently acts as their representative. 

• Mr Plaggemars has been a management consultant since June 
2017 and is a board member of various companies within the 
scope of projects. 

• Mr Plaggemars is currently a member of the management 
board of Frankfurt Stock Exchange listed Altech Advanced 
Materials AG. Mr Plaggemars also currently serves as a non-
executive director at ASX listed Davenport Resources Limited 
(now South Harz Potash Ltd), Kin Mining Limited and Azure 
Minerals Limited. 

• He studied business administration at the University of 
Bamberg from 1990 to 1995. 

Source: Company  
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Appendix III: Financial Statements 

 

Figure 30: Financial Statements 

Profit & Loss (A$m) 2022 2023 2024e 2025e 2026e 2027e 2028e 2029e 2030e 

Total Revenue  0.2  14.8  0.0  0.0  0.0  0.0  297.7  460.0  631.7  

Production costs 0.0  0.0  0.0  0.0  0.0  0.0  (184.2) (284.6) (390.9) 

Operating Costs (6.2) (77.9) (13.5) (14.0) (14.5) (15.0) (32.8) (42.8) (53.4) 

EBITDA (6.0) (63.1) (13.5) (14.0) (14.5) (15.0) 80.7  132.5  187.4  

Depreciation (0.3) (0.3) 0.0  0.0  0.0  0.0  (10.7) (15.6) (19.6) 

EBIT (6.3) (63.4) (13.5) (14.0) (14.5) (15.0) 69.9  116.9  167.8  

Tax expense 0.3  0.5  0.0  0.0  0.0  0.0  (15.3) (30.5) (46.9) 

Net Profit  (5.8) (62.7) (13.8) (14.3) (30.0) (32.5) 35.6  71.2  109.5  

            

Cash Flow (A$m) 2022 2023 2024 2025e 2026e 2027e 2028e 2029e 2030e 

Profit after tax (5.8) (61.8) (13.8) (14.3) (30.0) (32.5) 35.6  71.2  109.5  

Depreciation 0.3  0.3  0.0  0.0  0.0  0.0  10.7  15.6  19.6  
Changes in working 
capital (0.3) (2.3) (3.4) 0.0  0.0  0.0  (33.8) (18.4) (19.5) 

Other operating activities 0.9  55.4  0.0  0.0  15.8  17.6  0.0  0.0  0.0  

Operating cashflow (4.8) (8.3) (17.3) (14.3) (14.3) (14.8) 12.5  68.4  109.6  

Payments for PPE (2.4) (3.3) 0.0  0.0  (90.7) (90.7) 0.0  0.0  0.0  

Sustaining capex 0.0  0.0  0.0  0.0  0.0  0.0  (4.5) (4.5) (4.5) 

Other investing activities (1.9) 1.1  0.0  0.0  0.0  0.0  0.0  0.0  0.0  

Investing cashflow (4.3) (2.2) 0.0  0.0  (90.7) (90.7) (4.5) (4.5) (4.5) 

Equity raised  9.9  0.0  15.8  40.4  40.4  20.0  0.0  0.0  0.0  
Proceeds from 
borrowing 0.0  3.1  0.0  127.0  0.0  0.0  0.0  0.0  0.0  

Loans repayment 0.0  0.0  0.0  0.0  0.0  (4.2) (32.1) (32.1) (48.1) 

Other financing activities 3.4  (0.1) 0.0  13.6  0.0  0.0  0.0  0.0  0.0  

Financing cash flow 13.4  3.1  15.8  181.0  40.4  15.8  (32.1) (32.1) (48.1) 

Net change in cash 4.2  (7.4) (1.5) 166.7  (64.6) (89.8) (24.1) 31.8  57.0  

Cash at end of Period 10.9  3.6  2.1  168.8  104.2  14.4  (9.7) 22.1  79.1  

            

Balance Sheet (A$m) 2022 2023 2024 2025e 2026e 2027e 2028e 2029e 2030e 

Cash 10.9  3.6  2.1  168.8  104.2  14.4  (9.7) 22.1  79.1  

Total Assets 98.4  44.9  40.5  207.3  233.4  234.3  253.0  300.3  370.4  

Total Liabilities 0.9  11.0  4.7  131.7  147.4  160.8  143.9  120.1  80.7  

Shareholders' Equity 97.5  33.9  35.8  75.6  85.9  73.5  109.1  180.3  289.8  

            

Ratios 2022 2023 2024 2025e 2026e 2027e 2028e 2029e 2030e 

Total Cash / Total Assets 11.1% 8.0% 5.2% 81.5% 44.7% 6.2% -3.8% 7.4% 21.3% 

Return on Assets (%) -5.9% -139.8% -34.1% -6.9% -12.9% -13.9% 14.1% 23.7% 29.6% 

Return on Equity (%) -5.9% -185.2% -38.6% -18.9% -35.0% -44.2% 32.6% 39.5% 37.8% 

Source: East Coast Research 
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Appendix V: Analyst’s Qualifications 

Behzad Golmohammadi, the lead analyst on this report, is an equity research analyst at Shares in Value (East Coast 

Research). 

- Behzad has a bachelor’s degree in Engineering (Industrial) and a master’s degree in Applied Finance (Investing) from 

Sydney Business School, where he was the top performer in his cohort. He has also passed the first two levels of the 

CFA Program.  

- Behzad has several years of experience working as an Equity Research Analyst and Technical Analyst in Australia and 

overseas and has a broad knowledge of ASX-listed companies. He has been a speaker at the Australian Technical 

Analysts Association (ATAA). 
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