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When Rust Becomes Revolutionary

A battery that breathes oxygen to store electricity, using iron - the same material that makes

garden tools rust. Form Energy's iron-air battery technology is turning this everyday chemical

reaction into a 100-hour energy storage solution for Europe's power-hungry data centers. As EU

countries aim to triple renewable energy capacity by 2030, these batteries could be the missing

puzzle piece in sustainable data infrastructure.

Why Data Centers Need New Storage Solutions

European data centers currently consume 2.7% of the EU's total electricity - equivalent to

Denmark's entire power consumption. Traditional lithium-ion batteries face three critical

limitations:

  4-6 hour discharge limits (like trying to empty a swimming pool with a straw)

  Fire safety concerns in high-density facilities

  Cobalt supply chain bottlenecks

The Iron-Air Advantage in High Voltage Systems

Form Energy's modular design achieves 90% round-trip efficiency at utility scale, making it ideal

for data centers requiring 20kV+ power distribution. Here's how it works:

Technical Breakthroughs

  Oxygen depolarization: Cells "inhale" ambient air during discharge

  Saltwater electrolyte: Non-flammable and EU-sourced

  Self-balancing stacks: Maintains 1,000V DC output across 95% discharge depth

A recent pilot in Frankfurt's data cluster demonstrated 112 consecutive hours of backup power

during a wind drought event - something lithium systems simply can't match.

EU Market Readiness

The EU Battery Directive 2027 mandates 70% recyclability for stationary storage systems. Iron-air

batteries excel here:
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    Parameter

    Lithium-Ion

    Iron-Air

  

  

    Material Cost/kWh

    EUR98

    EUR12

  

  

    Recyclability

    53%

    97%

  

Grid Synergy Opportunities

Dutch operator Equinix recently partnered with TenneT TSO to provide 45MW of grid-balancing

services using iron-air storage - turning data centers from passive consumers to active grid

participants.

Implementation Challenges

While promising, operators must consider:

  Higher upfront space requirements (2x lithium-ion footprint)

  Humidity control needs for optimal oxygen exchange

  Gradual voltage decay requiring smart inverter integration

Spanish energy giant Iberdrola solved the space issue through multi-level racking systems that

increased energy density by 40% - proving innovation continues beyond the battery itself.

Future-Proofing Data Infrastructure

With the EU Taxonomy now classifying data centers as "sustainable infrastructure" when using

LDES (Long Duration Energy Storage), iron-air batteries could unlock green financing benefits.

German operator WindCue achieved 18% lower OPEX through combined usage of:

  Iron-air base load storage
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  Lithium-ion peak shaving

  AI-driven charge/dispatch algorithms

As one Amsterdam CTO quipped during our interview: "We're not just storing electrons anymore -

we're banking oxygen futures." This unconventional approach positions EU data hubs at the

forefront of the energy transition, proving that sometimes, the best solutions come from revisiting

fundamentals - even if those fundamentals are literally rusting in your backyard.

Web: https://onepower.pl

Powered by TCPDF (www.tcpdf.org)

Page 3/3

http://www.tcpdf.org

