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Revolutionary
Battery Technology
Promises to
Transform Energy
Storage

The world of energy storage is on the cusp of a
significant breakthrough. As society increasingly shifts
towards electrification, from personal devices to
transportation and beyond, the limitations of current
battery technology have become increasingly
apparent. An innovative company in Tallahassee,
Florida, is developing a revolutionary new battery
that could transform how we store and use energy.
The technology, developed by a team of experts at

Piersica Inc, promises to deliver an energy density of

630 watt-hours per kilogram (Wh/kg)—approximately

two and a half times higher than current lithium-ion
batteries. This advancement will extend the range
of electric vehicles, enable long-distance electric
aircraft, and dramatically increase the battery life

of portable electronics.
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The Evolution of Batteries

Lead-acid batteries, first developed in the late 18th century,
maintained an energy density of approximately 40 Wh/kg for over
two centuries. The introduction of Nickel-Metal Hydride (NiMH)
technology in the 1970s-1990s marked a substantial improvement,
achieving around 100 Wh/kg. When Lithium-ion batteries emerged
commercially in 1991, they initially offered 150 Wh/kg. With updates
to the technology and refinements over the last 30 years, today’s
Li-ion cells are nearing 300 Wh/kg. This historical perspective
illustrates a critical trend: over the last 250 years, battery energy
density has increased less than tenfold, progressing through three
major chemistry transitions. Each new chemistry platform typically
delivered close to twice the energy density of its predecessor.

With this historical development in mind, the evolution of

battery energy density illustrates the significance of Piersica’s
technological advancement. Piersica’s battery is targeted to
improve energy density beyond current Li-ion technology. It is on
track to more than double the energy density of a Li-ion battery
with its proprietary materials and approach. When proven, this will
be a significant technological advancement in battery technology.

Reimagining Battery Design for the
Next Generation

Traditional lithium-ion batteries have seen only incremental
improvements over the past three decades, with energy density
increasing from 150 Wh/kg to 285 Wh/kg. These gains have
primarily come from optimizing existing battery designs rather
than fundamental changes to battery materials. In recent years,
progress has slowed considerably as manufacturers reach the
limits of current technology.

The team at Piersica recognized that achieving a meaningful
increase in energy density would require completely reimagining
battery architecture. They have developed an innovative “all-solid”
battery design that eliminates the need for liquid electrolytes—a
key component in traditional batteries that poses safety risks and
limits energy density.

The new design incorporates several groundbreaking innovations:
a solid three-dimensional lithium metal anode, a highly conductive
solid polymer electrolyte separator, and a solid high-voltage
cathode. These components work together to create a lighter
battery that stores more energy, charges faster, and lasts longer
than current technology.

Revolutionary New Materials Enable
Major Breakthrough

At the heart of Piersica’s innovation is a new type of conductive
polymer that forms the basis of the battery’'s components. For
example, the solid separator component keeps the positive and
negative electrodes apart while allowing ions to flow between
them. Dr. Bucur's team has developed a unique polymer offering
several advantages over traditional materials.

Unlike conventional solid electrolytes, which are often brittle and
difficult to manufacture, Piersica’s polymer is flexible and can

be processed in normal air conditions, eliminating the need to
dehumidify the air. This dramatically simplifies manufacturing and
reduces costs. The material also conducts ions five times faster
than traditional separators and remains stable at temperatures
above 300°C—far higher than the 100°C limit of current separator
technology.



The team has also developed an innovative three-dimensional
lithium metal anode using thin lithium-conducting fiber mats. This
design allows the battery to store more energy while maintaining
stability during charging and discharging cycles. The fiber mat
structure helps prevent the formation of dendrites—needle-like
structures that can cause battery failure—and accommodates
volume changes without physical strain.

Extensive Testing Shows Promising Results

The team has extensively tested their technology, demonstrating
successful operation in various formats, from small coin cells

to larger pouch cells. Importantly, these tests have shown that
the battery components work together effectively at room
temperature without requiring additional pressure or heating—a
significant advantage over other solid-state battery designs.

The testing program began with individual components before
progressing to more complex assemblies. Piersica first validated
its separator design by incorporating it into conventional battery
cells, where it performed comparably to traditional separators.
They then tested various combinations of components, including
anode-separator and cathode-separator pairs, before finally
assembling and testing complete battery cells.

Initial results have been highly promising, with test cells
completing dozens of charge-discharge cycles without significant
degradation. While these early tests used a surrogate cathode
material, the team is now transitioning to their target high-voltage
cathode material, enabling even higher energy density.
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Manufacturing Innovation Promises
Cost Advantages

One of the most significant advantages of Piersica’s technology

is its potential for cost-effective manufacturing. The team has
developed its own proprietary materials and components with
scalability in mind, using proven manufacturing processes already
widely used in commercial settings.

The polymer material can be manufactured using conventional
bulk free radical emulsion polymerization, while the anode fiber
mat can be produced using established spinning processes.
The separator and cathode layers can be manufactured using
standard blade casting or spraying methods. This approach
contrasts sharply with many competing solid-state battery
technologies, which often require complex and expensive
manufacturing processes.

Perhaps most importantly, Piersica’s batteries may not need

to be produced in specialized dry-room environments, unlike
conventional lithium-ion batteries and many other solid-state
designs. This could significantly reduce manufacturing costs, with
early estimates suggesting a cell cost of less than $70 (USD) per
kilowatt-hour—about half the cost of current lithium-ion batteries.

Future Applications Could Transform
Transportation

The implications of Piersica’s technology extend far beyond
longer-lasting mobile phones and laptops. The combination
of high energy density, fast charging capability, and improved
safety could enable entirely new applications, particularly in
transportation.
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The potential of Piersica’s The
potential of Piersica’s technology
has not gone unnoticed. The
company has received significant
support from government and
industry sources, including six Small
Business Innovation Research/
Small Business Technology Transfer
awards totaling $1.9 million (USD).



Electric vehicles equipped with these batteries could travel

more than twice as far on a single charge compared to current
technology. The improved energy density could also make electric
aircraft practical for the first time, potentially revolutionizing long-
haul air travel. The technology could similarly enable long-range
delivery drones, opening new possibilities for automated logjistics.

Recognition and Support Drive
Development Forward

The potential of Piersica’s technology has not gone unnoticed. The
company has received significant support from government and
industry sources, including six Small Business Innovation Research/
Smalll Business Technology Transfer awards totaling $1.9 million
(USD). Most recently, the company received a National Science
Foundation Phase Il award for $1 million (USD) to support the
development of separator technology.

The company has also caught the attention of energy industry
giant Shell, receiving a grant through the Shell GameChanger
program. This partnership provides funding, expertise, and support
for technology development and scale-up—crucial resources ds
the company works toward commercialization.

Looking Ahead to Commercial Production

Piersica is focused on achieving several key milestones on its

path to commercialization. In the near term, they aim to complete
the transition to their target high-voltage cathode material and
validate various cell prototype configurations. This work will lead to
selecting a final prototype design for pilot line scaling.

The team then plans to construct a pilot production facility and
begin manufacturing demonstration cells. While significant
challenges remain, combining innovative technology, practical
manufacturing approaches, and strong external support
positions Piersica for success in bringing this revolutionary
battery technology to market. If successful, this technology could
be crucial in accelerating the global transition to sustainable
energy, enabling new applications while making existing electric
technologies more practical and less expensive. With commercial
demonstrations planned for 2025, we may not have long to wait to
see the impact of this groundbreaking innovation.

MEET THE RESEARCHER

Piersica Inc.
Tallahassee, FL, USA

Claudiu Bucur, PhD, is the founder and CEO of Piersica, a
technology company developing groundbreaking solid-state
lithium-based batteries to revolutionize energy storage. By
creating new materials and leveraging cutting-edge technologies,
Piersica aims to produce high-performance batteries with higher
voltage, greater storage capacity, and faster charging capabilities
for a wide range of current and future applications. The company’s
innovative approach will enable unprecedented electric vehicle
performance, including more extended range, rapid charging,

and exceptional safety. As a result, Piersica is poised to become

a leading supplier in the battery market, aiding the world's

critical shift away from traditional power sources toward a more
sustainable future.
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