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What Are Concrete Batteries?

Imagine pouring a foundation that powers the building it supports. That's the promise of concrete energy

storage - materials that combine structural integrity with electrochemical potential. Unlike lithium-ion

batteries (which, let's face it, have recycling headaches), these systems use modified cement mixed with

conductive additives like graphene oxide.

Wait, no - actually, the latest prototypes from ETH Zurich in 2023 achieved 7 Wh/L capacity. Not

earth-shattering yet, but here's the kicker: What if every bridge, parking garage, and basement floor could

store solar energy? Highjoule Technologies' HEM-Series already embeds such technology in industrial

flooring, showing 12% efficiency in pilot projects.

The Fridge Test

A concrete slab charges from rooftop solar by day. At night, it releases energy through ion exchange between

embedded electrodes - sort of like how your refrigerator runs cycles, but scaled up. The beauty? No extra

space needed. You're literally walking on batteries.

Why Energy Storage Can't Be a Band-Aid Solution

Renewables supplied 30% of global electricity in 2023, yet curtailment remains a ?1.2 billion/year problem in

the UK alone. Batteries help, but existing solutions have trade-offs:

  Lithium-ion: 95% efficiency but fire risks

  Pumped hydro: Geography-limited

  Flow batteries: High upfront costs

Here's where cement-based batteries disrupt the game. They're non-flammable, scalable, and dual-purpose. A

Highjoule client in Texas cut warehouse energy costs by 18% simply by using their factory floor as storage -
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no extra real estate required.

The Alchemy Behind Cement-Based Storage

Traditional concrete's secret? Calcium silicate hydrate (C-S-H). Researchers now dope this matrix with:

  Carbon nanotubes (electron highways)

  Iron oxide nanoparticles (ion storage)

  Polymer coatings (moisture resistance)

But hold on - doesn't concrete's alkalinity corrode metals? Highjoule's solution uses nickel-foam electrodes

passivated through... well, that's proprietary. Let's just say their 2024 patent filing mentions "alkaline-stable

charge transfer interfaces."

It's All About the Layers

Think lasagna. Alternate layers of conductive and insulating concrete create a redox flow cell effect. During

discharge, ions shuttle between cathode and anode layers separated by electrolyte-rich cement. You know, it's

kind of like a Tesla Powerwall, but spread across your building's bones.

How Highjoule Is Building Tomorrow's Infrastructure

Our GridForm(TM) technology integrates storage directly into:

  Retaining walls (up to 40 MWh capacity)

  Precast parking barriers (2 kWh/m?)

  Wind turbine foundations (stores excess generation)

A hospital in Munich using our system survived a 16-hour blackout in January 2024 - their basement slabs

kept emergency lights on. That's the power of structural energy storage done right.

The Cost Equation

Current pricing? About $50/kWh for GridForm versus $150/kWh for lithium-ion. But when you factor in

avoided construction costs (it is the structure), the ROI flips. Our case study with Singapore's Housing Board

shows 22-year lifecycle savings - millennials' "adulting" dream!

Seoul's Smart Highway: A Concrete Powerhouse

The Incheon Bridge retrofit (completed Q2 2024) embeds Highjoule's conductive concrete in crash barriers. It

stores energy from integrated solar noise barriers and powers streetlights at night. Total capacity? 2.4

GWh/year - enough for 700 households. Not bad for what was previously dead weight.

Page 2/3



Concrete Batteries: Energy Storage Reinvented

"We're turning liabilities into assets," says project lead Dr. Ji-Hoon Kim. "The bridge now pays for 30% of its

own maintenance through energy sales."

When Buildings Become Batteries

Architects are rethinking skyscrapers as vertical power plants. Zaha Hadid Architects' Milan project (2025)

uses Highjoule's thermal-regulating concrete to:

  Store summer heat for winter use

  Balance grid frequency via automated dispatch

But here's the kicker: A UK school reported students "feeling prouder" of their "power-generating" basketball

court. Talk about climate education through infrastructure!

The FOMO Factor

Gen Z won't settle for buildings that just stand there. With concrete battery tech, structures become climate

warriors - Instagrammable ones. #PowerSlab anyone? Highjoule's TikTok campaign on "charged architecture"

went viral last month, getting ratio'd by purists but winning youth engagement.

So, are we ready to redefine what construction materials can do? The answer's in the concrete - and it's looking

charged.

Web: https://vbstyl.pl
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