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Cobalt-Free Batteries: The Future of Electric Cars

Assignment Summary:

Cobalt-free batteries are revolutionizing electric vehicle technology by offering a more
ethical, sustainable, and cost-effective alternative to traditional lithium-ion batteries.
Innovations like MIT's TAQ-based organic cathode materials promise comparable
performance without the environmental and social costs of cobalt, paving the way for a
cleaner, more responsible EV future.
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Electric vehicles are capturing the global market with a promise of cleaner and greener future.
Their sustainability depends on a key component in their batteries. Although cobalt is
essential for enhancing battery performance, but it comes with environmental, ethical, and
economic baggage. Now, the question is whether the cobalt-free batteries can become a
game-changer and ensure high performance despite of the consequences.

Understanding the Role of Cobalt in Current Batteries

Cobalt in the cathodes of lithium-ion batteries boost energy density, thermal stability, and
battery longevity. Hence, it is essential to ensure reliable performance of electric cars. Now,
there are several ethical controversies regarding the supply of cobalt.

Mined cobalt

DR Congo | 72.1%
Russia Il 4.8%
Australia Il 3.2%
Cuba [l 2.4%
Philippines Il 2.2%
Madagascar B 1.7%
Indonesia B 1.6%
China  1.3%

Refined cobalt

China I /6.4
Finland I %.7%
Morway B 2.7%
Japan B 2.6%
Australia il 1.9%
Madagascar l 1.4%
Russia il 1.2%
DR Congo | 0%

Source: US Geological Survey and British Geological Survey
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According to secondary research, US Geological Survey (USGS) and British Geological
Survey (BGS) discovered that about 72% of world’'s cobalt comes from the Democratic
Republic of Congo. It is a region that is known for its hazardous mining conditions, child labor,
and environmental degradation. So, as EV demand increases, the need for cobalt grows
leading to both ethical and logistical concerns. This supply chain issue of cobalt is resulting in
high costs. Hence, the auto industry has to rethink about their battery strategy.

The Chemistry Behind the Shift

Traditional cobalt-based batteries often use cobalt mixed with lithium and nickel. The
structure of cobalt within the cathode lattice stabilizes the battery during the process of
charge and discharge cycles. But researchers have discovered that similar stability and
performance can be achieved with other materials such as - nickel, manganese, and iron at a
significantly lower environmental and-ethical cost.

Nickel-rich and iron-based cathodes are gaining popularity for their ability to maintain high
energy density and long cycle life, without the moral and economic baggage of cobalt.

Source: Engineerine
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Environmental and Ethical Implications of Cobalt

Cobalt mining is a cause of global concern since it leads to deforestation, soil erosion, water
contamination, and hazardous working conditions for the mine workers. It exposes both
children and adults to toxic dust and collapsing mines. Little of no efforts have been made in
the past to stop such unethical practices through certification programs and partnerships
with NGOs. However, these are stopgap measures. The ultimate solution is to eliminate cobalt
dependency altogether—ushering in the rise of cobalt-free batteries.

The Rise of Cobalt-Free Batteries

Cobalt-free batteries are gaining traction as a sustainable and scalable solution. Recent
breakthroughs, especially from MIT researchers, have demonstrated that organic cathode
materials can rival or even outperform cobalt in energy storage capabilities.

For instance, a new organic compound called TAQ (bis-tetraaminobenzoquinone) has shown
remarkable promise according to secondary research. It forms a stable, conductive, and
insoluble matrix that prevents degradation and extends battery life beyond 2,000 charge
cycles.

Luxury automaker Lamborghini has already licensed this technology, signaling strong
commercial interest. The TAQ battery not only avoids cobalt but also nickel, another metal
with environmental concerns.

Performance Comparison: Cobalt vs. Cobalt-Free

The modern cobalt-free batteries are a game changer. Performance wise they are great with
energy density, charge time, safety, and longevity. For example, lithium iron phosphate (LFP)
batteries have low energy density, but are excellent with thermal stability and long-life cycles.
This makes them ideal for urban EVs and commercial fleets.
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Source: Engineerine

Newer innovations like the MIT TAQ battery are pushing performance boundaries even
further. It offers:

Comparable or better conductivity
Faster charging

Longer lifespan

Lower cost

Hence, the gap between cobalt and cobalt-free batteries is closing fast.

www.aiu.edu



https://www.aiu.edu/
https://www.aiu.edu/
https://www.aiu.edu/

Academic Assignments

Cobalt-Free Batteries: The Future of Electric Cars

Economic Implications and Industry Shifts

Cobalt's price volatility, driven by geopolitical instability and supply scarcity, makes it a
financial liability for automakers. Transitioning to cobalt-free technologies means:

e Stabilized production costs
¢ Reduced supply chain risks
¢ Increased market accessibility

Though early-stage cobalt-free batteries may come with higher R&D and manufacturing
costs, economies of scale and material availability are expected to make them more cost-
effective in the long term.

Challenges and Potential Solutions

The following are the challenges of using cobalt-free batteries.

-Matching energy density and power output

-Scaling manufacturing processes

-‘Regulatory approval with market standardization

It is only a matter of time when innovation will be able to overcome these challenges in
cathode chemistry, electrolyte optimization, and cell design. Again, government initiatives

with strict regulations on cobalt sourcing can help to reduce it.

Standardizing battery certifications and fostering international cooperation are also key steps
toward widespread acceptance.
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The Road Ahead

The cobalt-free battery initiative is more than a technological milestone; it will impact the
future of sustainability to a great extent. As EV becomes popular, the need for clean, ethical,
and scalable battery solutions also becomes necessary. Institutions like MIT came up with
cutting-edge research to cater to the sustainability demand.

Hence, cobalt-free batteries are slowly but steadily becoming the new standard for electric
mobility. This continued innovation and collaboration efforts are going to change the global
thought process where the next generation of EVs will become faster, cleaner, and fairer than
ever before.

If this article triggers any interest in understanding how mega solar farms can help in getting
rain in deserts and its nearby areas, then AlU offers a list of Mini courses, Blogs, News articles
and many more on related topics that one can access such as:

Advanced Battery Materials and Chemistry
Autonomous Vehicles and the Future of Transportation
Autonomous Vehicles

AlU also offers a comprehensive array of recorded live classes spanning various subjects. If
any topic piques your interest, you can explore related live classes. Furthermore, our
expansive online library houses a wealth of knowledge, comprising thousands of e-books,
thereby serving as a valuable supplementary resource.

The Future of LFP Batteries in the EV Industry by lkramul H

Silicon Graphite Composite Anode for EV Battery by Ikramul H

Market Trend of Different Battery Technologies by Ikramul Hasan

Existing and next generation batteries by Ikramul Hasan Sohel

Circular economy strategies for mitigating_metals shortages in electric vehicle batteries
under China's carbon-neutral target
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