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Why Cobalt Batteries Are
Losing Ground?

Environmental Concerns:

Cobalt mining disrupts ecosystems through deforestation,
soil degradation, and water contamination, harming
communities and wildlife while contributing significantly to
carbon emissions.

Thermal Instability and Safety Risks:

Cobalt-based batteries can overheat and pose safety hazards,
increasing the risk of fires.
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Limited Battery Recharge Cycles:

Batteries with cobalt tend to have a shorter lifespan, with
fewer charge cycles before capacity degrades.

Supply Chain Risks:

With over 70% of cobalt sourced from the DRC, supply

disruptions and price volatility are common, raising
production costs.

Low Energy Density at Higher Voltages:

Cobalt-based batteries struggle to maintain high energy
density at elevated voltages, reducing overall performance.
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Market Trends Driving Cobalt-free
Adoption

Decline in Cost:

Battery prices reached record lows in September
2024, with LFP cells reaching $59 per kWh.

Increased EV Adoption:

Automakers are shifting to cobalt-free options, even
for entry-level EV models.

Investment & Research:

Projects like the European Union's COBRA initiative is
dedicated to developing viable cobalt-free alternatives.
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Looking Forward to Zero-Cobalt

Batteries and Sustainability

Zero-cobalt batteries align closely with global sustainability and
ethical sourcing goals. This shift helps reduce environmental
Impact, enhances responsible sourcing, and supports a cleaner
supply chain.

Future Research Directions:

Emerging materials like organic cathodes and solid-state
technologies offer promising alternatives to cobalt, driving
innovation towards greener, more efficient battery solutions
that prioritize both performance and sustainability.
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Empowering Consumer
Electronics

Cobalt-free batteries are revolutionizing energy storage in consumer
electronics such as smartphones, laptops, and tablets. Companies
like Apple and Samsung are embracing lithium iron phosphate (LFP)
and manganese-rich chemistries as alternatives to traditional
cobalt-based batteries. These innovations not only reduce production
costs but also promote sustainability by minimizing the
environmental impact associated with cobalt mining. LFP batteries
offer improved safety and longer lifespans, making them a reliable
option for high-performance devices. By investing in these advanced
battery technologies, these tech giants are driving the shift toward
greener, more cost-effective solutions, enhancing both device
performance and environmental responsibility.
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As the electric vehicle market grows rapidly, sustainability is becoming a
central focus. One crucial step toward a greener future is the adoption
of cobalt-free batteries. These alternative battery technologies reduce
the environmental and ethical concerns associated with cobalt mining,
such as habitat destruction and human rights issues. By minimizing the
need for cobalt, the EV industry can alleviate the strain on natural
resources, lower the carbon footprint of battery production, and improve
overall sustainability. Additionally, cobalt-free batteries can offer better
performance in some cases, such as faster charging times and longer
lifespans. This shift towards greener, more ethical energy storage
solutions is essential for the long-term success of electric vehicles,
contributing to a healthier planet and a more sustainable future for all.
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Integrating Sustainability in
Aerospace & Defense

Cobalt-free batteries transform the aerospace and defense sectors by
providing lightweight, reliable energy solutions for critical missions.
These batteries, often using lithium iron phosphate (LFP) and
manganese-rich chemistries, offer enhanced safety, efficiency, and
durability, essential for high-stakes environments. The shift to
cobalt-free technologies ensures that aerospace and defense
systems are equipped with longer-lasting, lightweight, and
environmentally responsible power sources, enabling better
performance & maintaining operational efficiency while minimizing
environmental impact.
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Information provided in this document is for information purposes only. Ingenious e-Brain Solutions is not by means of this
presentation rendering any professional advice or services. Under no circumstances will Ingenious e-Brain Solutions or its personnel be
liable or responsible for any direct, indirect, incidental, consequential, special, exemplary, punitive, or other damages, arising out of or in

any way relating to the information contained herein or its interpretation thereof.
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