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Why Recycle Lithium Batteries?

Let's cut to the chase: lithium batteries power our modern world but create a toxic timebomb. The
EPA reports that only 5% of Li-ion batteries get recycled in the US - the rest? They're either
collecting dust in drawers or leaching cobalt into landfills. Ever thought about what happens when
your Tedas battery pack retires? Well, here's the kicker: arent we just postponing the
environmental disaster?

Highjoule Technologies recently partnered with a Nevada recycling plant that salvaged 92%
materials from a failed grid-scale storage system. The recovered lithium carbonate? It's now
powering 300 residential solar batteriesin Arizona. Talk about full-circle sustainability!

The Hidden Vaue in Dead Batteries
Y ou know what's crazy? A single EV battery contains:

Enough lithium for 1,200 smartphone batteries
Cobalt equivalent to 8,000 laptop batteries
Nickel that could power amicrogrid for 18 hours

Y et we're treating these as single-use items. Makes you wonder - are we mining the earth when the
real treasure'sin our junkyards?

The Recycling Landscape Today

Most recyclers use crude pyrometallurgy - basically melting batteries into sludge. It's kind of like
using aflamethrower to light a candle. The process:
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Shred batteriesinto "black mass"
Smelt at 1,400?7C
Recover base metals (nickel, copper)

But wait - where's the lithium recovery? Exactly. Traditional methods lose 40-60% of lithium
value. That's why companies like Highjoule are pushing hydrometallurgical methods that recover
98% pure LiCoO? cathode material.

A Real-World Success Story

When California's Mesa Verde microgrid needed emergency storage last June, Highjoule supplied
batteries containing 78% recycled materials. The secret sauce? Our proprietary "Battery DNA"
tracking system that ensures material traceability from cradle to reincarnation.

How Battery-to-Battery Recycling Works
Here's the million-dollar question: Can lithium batteries be recycled into new batteries? The
answer's yes, but it's not as simple as melting down aluminum cans.

Our engineers at Highjoule devel oped a 7-stage process.

Safe discharge (neutralizing residual energy)

Mechanical separation (think high-tech battery autopsy)
Hydrometallurgical extraction (chemical baths, not furnaces)
Precision purification (nano-level impurity removal)
Cathode re-synthesis (rebuilding crystal structures)

Cell reassembly (with Al-driven quality control)
Performance validation (matching virgin battery specs)

The results? Our Phoenix facility produces NMC811 cathode material that outperforms mined
equivalentsin cyclelife tests. Who said recycled meansinferior?

Technological Breakthroughs & Challenges
Now, don't get me wrong - we're not claiming it's all rainbows. Battery recycling faces what 1'd
call the"Three-E Dilemma':

Economics (Can it be profitable at scale?)

Efficiency (How much energy goes into recycling?)
Environmental impact (Are we just shifting pollution?)
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Highjoule's R&D team cracked part of this by developing solvent-free electrolyte recovery.
Traditional methods release fluorine gas - ours? It captures 99.8% of electrolytes for reuse in new
batteries. Game changer.

The Solid-State Future

With automakers pushing solid-state batteries, recyclers need to adapt. These batteries use metallic
lithium - extremely reactive when exposed to air. Our containment chambers using argon gas
purging solved that messy problem. Turns out, the recycling tech for next-gen batteries is being
built today.

The Business Case for Circular Systems

Let's talk numbers. The global lithium-ion battery recycling market will hit $24 billion by 2030
(BloombergNEF). But here's the rub: recyclers need batteries to recycle. That's why Highjoule
offers "Battery as a Service" contracts where we retain ownership of battery materials throughout
their lifecycle.

Imagine this: A factory pays for storage capacity, not physical batteries. When cells degrade, we
replace them and haul the old ones for recycling. Clients get predictable costs, we secure feedstock
- everybody wins.

Policy Winds Changing

Europe's new Battery Passport regulations (effective 2027) require 90% material recovery.
Meanwhile, California's SB-615 mandates 75% recycled content in new EV batteries by 2035.
Companies without closed-loop systems will face heavy penalties. Talk about a regulatory wake-
up cal!

Highjoul€'s Role in Battery Reincarnation
Here's where we shine. Our modular Energy Vault systems incorporate recycling-ready design:

Snap-together battery modules (easy disassembly)
QR-coded material passports
Blockchain-tracked material flows

Last quarter, our Texas facility achieved 96% material recovery from residential solar batteries -
beating industry averages by 31%. How? Customized microbial leaching agents that target specific
cathode chemistries without cross-contamination.

Page 3/4



Lithium Battery Recycling: A Sustainable Solution

The Road Ahead

We're piloting direct cathode-to-cathody recycling - skipping the intermediate chemical stages.
Early tests show 40% energy savings compared to traditional methods. Will this make recycled
lithium batteries cheaper than virgin ones? Our COO bets yes by 2028.

The ultimate goal? Create what we call "Perpetual Storage Cells' that get reborn endlessly through
multiple lifecycles. It's not sci-fi - our third-gen prototypes have completed 5 full recycling cycles

without performance loss. The future of energy storage isn't just renewable - it'simmortal.

Web: https://liberalnaedukacja.pl
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