WHITE PAPER 3: ADVANCING MATERIAL
PROCESSING WITH CRYOGENIC GRINDING

THE UNIQUE CHALLENGES OF MATERIAL
PROCESSING

Modern material processing often requires
precision, efficiency, and the ability to handle
complex or heat-sensitive materials. Traditional
size reduction methods can struggle with elastic
or heat-sensitive materials like plastics, rubbers,
and pharmaceuticals, which can degrade or lose
integrity during processing. This is where
cryogenic grinding emerges as a transformative
solution, enabling effective processing while
preserving material properties.

In this white paper, we will explore the science
behind cryogenic grinding, its applications across
industries, and how Schutte Hammermill's
innovative systems are advancing this cutting-
edge technique to deliver unparalleled results.

A LEGACY OF INNOVATION

For over 100 years, Schutte Hammermill has
been at the forefront of size reduction
technology. From pioneering hammer mill
designs to introducing cutting-edge processing
methods, innovation is embedded in our DNA.
This commitment to progress ensures that our
customers stay ahead of industry demands while
achieving their production goals with unmatched
efficiency and precision.
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KEY TAKEAWAYS

e Cryogenic grinding is a transformative solution for processing heat-sensitive and elastic
materials, delivering precision and preserving material integrity.

e Industries like recycling, pharmaceuticals, and food processing benefit from this advanced

technique.

e Schutte Hammermill's cryogenic grinding systems offer unmatched efficiency, durability,

and customization to meet diverse industrial needs.
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WHAT IS CRYOGENIC GRINDING?
Cryogenic grinding involves cooling
materials to extremely low temperatures
using liquid nitrogen or similar agents,
making them brittle and easier to process.
By freezing the material, it becomes less
elastic, allowing for finer and more
consistent particle size reduction without
generating excess heat.

KEY COMPONENTS OF CRYOGENIC
GRINDING SYSTEMS
1. Cryogenic Cooling
System: Introduces liquid nitrogen
to maintain sub-zero temperatures.
2. Specialized Grinding
Equipment: Designed to process
frozen materials with precision.
3. Integrated Recovery
Systems: Ensure efficient use of
cryogenic agents and reduce
waste.

Schutte Hammermill's cryogenic grinding
solutions integrate these components
seamlessly, offering customers robust
systems tailored to their unique needs.

APPLICATIONS OF CRYOGENIC GRINDING
Plastics Recycling
o Challenge: Heat-sensitive plastics
can soften or melt during
conventional grinding, resulting in
clumping or inconsistent particles.

e Solution: Cryogenic grinding allows
plastics to be processed into
uniform particles without
degradation.

o End Uses: Feedstock for
gasification, pyrolysis, or direct
reuse in manufacturing.

Rubber Processing

e Challenge: The elastic nature of
rubber makes it difficult to grind
effectively.

e Solution: Freezing rubber materials
prior to grinding ensures precision
and consistency.

e End Uses: Recycled rubber for new
products, tire-derived materials,
and industrial applications.

Pharmaceuticals and Chemicals

e Challenge: Heat can alter the
chemical composition or efficacy of
pharmaceuticals.

e Solution: Cryogenic grinding
preserves the integrity of active
ingredients, ensuring quality.

o End Uses: Fine powders for precise
formulations and advanced drug
delivery systems.

BENEFITS OF CRYOGENIC GRINDING
1. Preservation of Material
Properties: Prevents heat-related
degradation.
2. Improved Efficiency: Faster and
more consistent size reduction.
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3. Finer Particle Sizes: Achieves
precision impossible with
traditional methods.

4. Expanded Material
Compatibility: Enables processing
of difficult-to-grind substances.

5. Environmentally Friendly: Efficient
systems minimize waste and
energy use.

SCHUTTE HAMMERMILL’S CRYOGENIC
GRINDING SOLUTIONS

At Schutte Hammermill, we recognize the
challenges industries face when
processing heat-sensitive or elastic
materials. That’s why our cryogenic
grinding systems are designed to meet
these challenges head-on. Key features of
our solutions include:

e Custom Configurations: Tailored to
specific materials and applications.

o Integrated Cooling: Advanced
systems for efficient cryogen
delivery and control.

e High Throughput: Designed for
industrial-scale operations without
sacrificing precision.

o Durability: Built to withstand the
rigors of cryogenic environments.

INDUSTRIES BENEFITING FROM
CRYOGENIC GRINDING

1. Recycling: Transforming plastics
and rubber into valuable
feedstocks.

2. Pharmaceuticals: Producing fine
powders for innovative drug
formulations.

3. Food Processing: Achieving
uniform textures and enhancing
product quality.

4. Chemicals: Ensuring consistent
particle sizes for advanced
applications.

WHY CHOOSE SCHUTTE HAMMERMILL?

o Experience: Decades of expertise
in size reduction technology.

¢ Innovation: Pioneering solutions
for today’s material processing
challenges.

o Customization: Tailored systems
designed to fit your specific needs.

o Sustainability: Systems designed
for efficiency and minimal
environmental impact.

LOOKING AHEAD

As industries evolve, cryogenic grinding
will play an increasingly critical role in
meeting the demands for precision,
sustainability, and efficiency. Schutte
Hammermill is dedicated to advancing this
technology to help customers unlock new
possibilities in material processing.
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CONCLUSION

Cryogenic grinding represents a significant
leap forward in material processing
technology. By leveraging Schutte
Hammermill’s innovative solutions,
businesses can achieve greater efficiency,
finer particle sizes, and enhanced material
integrity.

Contact us today to learn how cryogenic
grinding can transform your operations.

ABOUT SCHUTTE HAMMERMILL

Schutte Hammermill has been a leader in
size reduction technology since 1928.
With a focus on innovation, quality, and
customer success, we provide solutions
that empower industries to thrive.

Visit www.hammermills.com to learn more.




