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The Science Behind MOST Systems

Imagine bottling sunlight like you'd preserve summer berries. That's essentially what molecular solar thermal

energy storage (MOST) achieves through photoswitch molecules. These clever compounds undergo structural

changes when exposed to light - sort of like microscopic origami artists folding and unfolding with photon

energy.

Recent breakthroughs at Chalmers University show 18% solar-to-chemical conversion efficiency. You know

what's wild? That's comparable to commercial solar panels, but with built-in storage capabilities. The secret

lies in norbornadiene derivatives - carbon-based molecules that can store energy for decades through

isomerization. When triggered by specific catalysts, they release heat up to 63?C (145?F), perfect for

residential heating systems.

The Molecule That Changed Everything

Let's break this down. A typical MOST setup involves:

  Photoreactive fluid in rooftop panels

  Insulated storage tanks (no lithium needed!)

  Catalytic converters for on-demand heat release

During my visit to Gothenburg's test facility last month, engineers demonstrated how their fluid retains 85%

stored energy after 140 cycles. Not quite Tesla's Powerwall numbers yet, but consider this - unlike batteries,

there's zero capacity degradation from charge cycles.

Why Solar Thermal Storage Matters Now

With Europe's energy prices hitting EUR0.40/kWh this winter, homeowners are getting creative. MOST

systems offer seasonal storage - capture summer excess to power radiators when snow falls. Sweden's first

commercial installation in V?xj? cut natural gas consumption by 62% last year.

Page 1/3



Molecular Solar Thermal Energy Breakthrough

But wait, isn't this just another Band-Aid solution? Actually, no. Traditional solar thermal systems lose

50-70% stored heat weekly. MOST technology preserves over 90% for months through molecular isomer

stability. The UK's Energy Institute estimates widespread adoption could reduce winter peak loads by 18% in

temperate climates.

Storing Sunshine Like Fine Wine

Here's where it gets interesting. While lithium-ion batteries dominate the storage conversation, MOST

operates through completely different chemistry. No rare earth metals, no fire risks, no complex battery

management systems. Just sunlight triggering molecular shape-shifting.

A Boston townhouse uses azobenzene-based fluid in roof panels. The molecules charge through summer UV

exposure, then release heat during nor'easters through simple copper catalysts. MIT's prototype maintained

55?C output for 12 hours straight during January's bomb cyclone.

The Cold Shower Reality

Now, let's not get carried away. Current MOST systems max out at 110?C - great for heating but useless for

industrial processes needing 400?C+ temps. Materials degradation after 5,000 cycles remains problematic.

And let's face it - the upfront costs ($15,000 for residential systems) scare off most homeowners despite

25-year lifespans.

As Dr. Kasper Moth-Poulsen (the Einstein of molecular solar) admits: "We've solved the storage duration

puzzle, but energy density still lags behind gasoline by 100x."

Where Do We Go From Here?

With COP28 pushing for grid decarbonization, MOST systems are getting serious attention. Three key

developments to watch:

  Hybrid systems pairing molecular storage with heat pumps

  NASA testing MOST for lunar night survival

  BASF's pilot plant producing photoreactive fluids at scale

In California's latest net-zero mandates, MOST qualifies for double renewable credits. Not bad for a

technology that was lab curiosity a decade ago. The race is on to boost energy density - Tokyo University's

metal-organic framework approach shows 3x improvements in early trials.

So here's the million-dollar question: Will molecular storage dethrone lithium batteries? Probably not. But as a

complementary technology? That's already happening. Sweden's newest apartment complexes combine PV

panels, MOST tanks, and battery backups for 98% energy independence. The future's bright - and it's stored

molecule by molecule.
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Web: https://solar.hjaiot.com
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