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By Andrew Swann 
 
The battery has evolved from a high-tech luxury into 
the literal lifeblood of modern society. From the 
smartphone in your pocket to the massive grid-scale 
storage units stabilizing renewable energy, these 
increasingly complex "chemical sandwiches" are 
driving a radical transformation in how we store and 
deploy power. 
 
Here is everything you need to know about the 
technology powering our electrified future. 
 

 

How They Work: The Basics 
 
At its core, a lithium-ion battery is an electrochemical 
device. Rather than simply "storing" electricity like a 
water tank, it stores chemical energy that is 
converted into electricity on demand. This process 
relies on four critical components: 
 

• Anode (Negative): Traditionally made of 
graphite, high-performance models are now 
incorporating silicon-carbon composites. 
This upgrade allows the battery to hold more 
ions, boosting capacity and enabling ultra-
fast charging. 
 

• Cathode (Positive): As the most expensive 
part of the battery, the cathode determines 
the unit's "personality"—dictating its capacity, 
power, and thermal stability. 

 

• Electrolyte: The vital medium that allows 
lithium ions to flow back and forth between 
the electrodes. 
 

 

http://www.sqpt.com.au/


© Copyright 2026 Suitably Qualified Persons Training www.sqpt.com.au 

May 2026  

 

 

The battery market has matured into three dominant 
chemistries. Choosing the right one depends entirely 
on the mission at hand: 

• LFP (Iron Phosphate): Prioritizes extreme 
longevity and high thermal stability, making it 
the top choice for home solar, standard EVs, 
and electric buses. 

• NMC (Nickel/Cobalt): Maximizes energy 
density for superior performance, making it 
ideal for high-end EVs, drones, and power 
tools. 

• Na-Ion (Sodium-Ion): Offers exceptional 
stability alongside low costs and high 
sustainability, making it perfect for budget EVs 
and grid storage. 

 

Safety and Intelligence: The 

Smart BMS Era 
 

While modern manufacturing has made catastrophic 

failures rare, understanding the risks is essential. The 

primary danger is thermal runaway, a chain reaction 

where a cell’s internal temperature rises until it releases 

energy and overheats neighboring cells. 

To combat this, modern batteries utilize AI-driven 

Battery Management Systems (BMS). Instead of 

merely reacting to problems, these predictive systems 

model internal cell health to identify degradation long 

before a failure can occur. 

If you are storing a battery for a long period, keep it in a 

cool environment at roughly a 50% charge. This "middle 

ground" is the most effective way to prevent chemical 

degradation during disuse. 

 

 

The Sustainability Shift: 

Circular Value Chains 

 

 

The "green-ness" of energy storage is no longer just 

about zero-emissions usage; it focuses on the entire 

lifecycle. 

• Advanced Recycling: Modern processes can 

now recover up to 95% of lithium, cobalt, and 

nickel from spent cells, feeding them directly 

back into the manufacturing loop. 

• Second Life Applications: When an electric 

vehicle battery degrades to roughly 70% 

capacity, it is retired from the road but begins a 

highly useful "second life" as stationary storage 

for solar farms, schools, or hospitals. 

• Digital Passports: Emerging industry standards 

now require tracking a battery's carbon 

footprint and mineral origins—from the mine to 

the recycling facility—ensuring total 

transparency in the supply chain. 

 

What’s Next: The Solid-State 

Revolution 
 

The battery industry is currently transitioning toward a 

massive breakthrough: Solid-State technology. By 

replacing the flammable liquid electrolyte with a solid 

ceramic or polymer sheet, these next-generation 

batteries will offer: 

• Zero Flammability: They cannot catch fire, 

even if they are punctured or physically 

damaged. 

• Increased Density: Solid materials allow for 

much smaller, lighter batteries that can hold 

significantly more power. 

• Ultra-Fast Charging: The solid structure allows 

for rapid ion movement without the dangerous 

heat buildup associated with liquid electrolytes. 

 

• Separator: A micro-perforated membrane 
that prevents the anode and cathode from 
touching. If this membrane fails, the battery 
shorts out, which can trigger dangerous 
thermal runaway. 

 

The Current Landscape: 

Choosing the Right 

Chemistry 
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The Verdict 

We are moving away from a world where we "burn" 

energy and moving toward a world where we "bottle" it. 

The battery is no longer just a peripheral component; it 

is the absolute foundation of a decentralized, clean, and 

recyclable power grid. Understanding this technology is 

key to navigating our increasingly electrified future. 

 

 

 

 

About SQPT 

Suitably Qualified Personnel Training (SQPT) was 
founded by industry experts with over 40 years of 
combined experience in Victoria’s waste and 
recycling industry. 
 
The Authors have not only managed operational 
businesses for some of the world’s largest waste and 
recycling businesses, but also in the environmental 
compliance space, helping the waste and recycling 
industry and other waste producing organisations to 
operate both efficiently and compliantly. 

 
SQPT has extensive experience in the compliant 
management and operation of waste and recycling 
businesses throughout Victoria. 

We understand the pressures faced by people 
working in our industry and this is the driver behind 
the creation of courses such as this one, to help you 
improve your knowledge and understand the 
requirements associated with conducting your 
valuable role, compliantly. 
 
Our knowledge comes from hard-earned experience. 
We understand the industry and how it operates. 
 
SQPT believe that sharing our knowledge about the 
waste and recycling industry will help create a 
stronger industry and better prepare participants for 
their work in this vitally important sector. 
 
SQPT produce a range of courses. These can be 
viewed at our website, www.sqpt.com.au. 
 
We thank you for choosing SQPT as your Training 
supplier and remind you to always operate safely and 
compliantly. 

Kind Regards,  

The SQPT Team           
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