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Introduction | Collagen, primarily sourced from animal fabric, has found increasing demand in various industries,
including pharmaceuticals, food, cosmetics, and medical devices. Recently, the extraction of collagen from fish
waste has gained attention as an eco-friendly alternative, reducing environmental impact, and utilizing by-prod-
ucts of the fishing industry. However, a significant challenge in utilizing fish-derived collagen is the removal of
unpleasant taste and flavor for best use e.g., in food and cosmetics. Traditional methods involving axial columns
with activated carbon have faced operational difficulties, prompting the need for a more efficient purification
process.
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Problematic Scenario | The customer employed activated carbon in axial columns to post-treat collagen ob-
tained from fish waste. This conventional method faced multiple challenges:

e  Pressure Build-Up: Frequent clogging within the columns led to increased pressure, raising safety con-
cerns and risking equipment integrity.

e Uneven Flow: The media’s uneven flow through the activated carbon resulted in inconsistent treatment
and zones of untreated collagen.

e Maintenance: Cleaning and replacing the activated carbon proved labor-intensive and costly, reducing
the process’s overall efficiency.

With the growing market demand for high-quality collagen, these issues underscored the necessity for an alter-
native approach to deodorization and taste removal that could scale effectively.



Innovative Approach | Handtmann, we as a company specializing in process technology, engaged with our cus-
tomer to overcome these challenges. We proposed the use of resin with Radial Flow Columns (RFCs) as an alter-
native to activated carbon treatment. The initiative began with a series of investigations and pilot tests to explore
the feasibility of resins in capturing and removing the undesired taste and odor molecules from the collagen.
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Methodology | The research commenced with a thorough selection process to identify resins with high adsorp-
tion capacities for the target molecules. Following laboratory-scale experiments to ascertain the optimal resin
type, pilot tests were conducted using RFCs designed for a more uniform flow distribution. Radial Flow Columns
differ from traditional axial columns by allowing the medium to flow radially outward or inward, which can re-
duce channeling effects and pressure drop across the adsorbent bed. This configuration was hypothesized to

alleviate the uneven flow and pressure issues observed with axial columns.
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Results | Pilot testing revealed several key outcomes:

e  Pressure Management: The RFCs demonstrated a significant reduction in pressure build-up, enhancing
operational safety and equipment longevity.

e Flow Distribution: The radial flow design ensured a uniform distribution of collagen through the resin,
leading to consistent deodorization across the entire batch.

e Maintenance Efficiency: The resin could be easily regenerated within the RFCs, reducing downtime and
operational costs when compared tot he activated carbon system.

These results indicated that the use of resin in RFCs could successfully replace the existing activated carbon tre-
atment, providing a scalable and more efficient solution.

Conclusion and Implementation | After the successful pilot phase, Handtmann and the customer proceeded to
scale the laboratory system to an industrial level. The transition involved engineering large-scale RFCs capable of
handling the increased volume of collagen while maintaining the operational benefits observed in the pilot tests.

The implementation of the RFC technology not only resolved the previous challenges but also steamlined the
collagen purification process, ensuring a product free from undesirable tastes and flavors. The new method has
set a precedent for the industry, showcasing a potential shift towards more sustainable and efficient processing
techniques for high-quality collagen production.

This case study exemplifies how innovative approached to traditional problems can yield significant improve-
ments in product quality, process efficiency, and environmental sustainability. The success of the RFC system in
collagen purification may inspire similar advancements in other fields where activated carbon treatment is prev-
alent.
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