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Application Overview
A beverage processor developed a ready-to-drink (RTD), powder-based dairy cold brew beverage
intended for premium retail positioning. The product was manufactured in 12,000-liter batches using
a powder mixer with an inline recirculation loop. The formulation required precise fat dispersion of
Whole Milk Powder (WMP) and emulsion stability to maintain visual appeal and product integrity
over a minimum one-month shelf life.

The Technical Challenge: Achieving Sub-Micron Fat Stability
Powder-based dairy beverages present unique homogenization challenges. Unlike traditional fresh
milk processing, powdered systems require complete fat emulsification during mixing to prevent re-
agglomeration. For premium RTD beverages, droplet size must remain below 1 micron to maintain
long-term stability and prevent visible separation. In this application, the existing mixing and
recirculation process produced fat droplet sizes of approximately 7 microns. While sufficient for
initial dispersion, this droplet size allowed gradual re-agglomeration. After approximately one month
on the shelf, visible fat separation appeared. The label required a “Shake before use” instruction,
which conflicted with the brand’s premium positioning and introduced risk of customer
dissatisfaction.

The Traditional Solution — and Its Limitations
In many RTD beverage operations, the typical solution for sub-micron homogenization is a high-
pressure piston homogenizer. However, this approach would have required approximately $200,000
in capital investment, extended lead times exceeding 16 weeks, and significant process disruption.
For a newly launched product, that level of investment and delay can jeopardize market momentum
and return on investment.

The Inline Upgrade Strategy
Rather than recommending a full system overhaul, Fristam proposed a targeted inline upgrade using
the FCM160 Colloid Mill. The objective was to introduce true mechanical size reduction into the
existing recirculation loop without redesigning the process. The colloid mill was installed directly into
the existing loop, requiring no balance tank, no automation redesign, and no major infrastructure



changes. Delivery was completed in less than two weeks, minimizing downtime and allowing the
processor to quickly validate performance. During the trial, the system achieved sub-micron droplet
size — below 1 micron — compared to the approximately 7 microns produced previously. This
reduction in droplet size prevented fat re-agglomeration and delivered stable emulsion performance
through the full one-month shelf-life target. Following successful validation, the customer proceeded
with purchase.

Why the Upgrade Worked
The key difference was the introduction of true mechanical homogenization. While mixing systems
are highly effective at dispersing powders and blending ingredients, they do not always achieve the
droplet size reduction required for long-term emulsion stability. The colloid mill applies high shear
through tight tolerances, mechanically reducing fat particles below the critical threshold required to
prevent separation. By consistently achieving droplet sizes under 1 micron, the processor eliminated
visible fat separation and removed the need for “Shake before use” labeling. The result was a stable,
premium beverage with improved visual quality and brand integrity.

Financial and Sustainability Impact
By avoiding the purchase of a high-pressure piston homogenizer, the processor saved
approximately $200,000 in capital expenditure. The inline solution also avoided extended lead times
and minimized production disruption. From a sustainability standpoint, achieving stable emulsion
performance reduced the risk of finished product waste, potential recalls, and market returns due to
separation issues. The ability to maintain quality without installing energy-intensive high-pressure
homogenization equipment supports lower overall energy consumption and a smaller operational
footprint. Additionally, the solution leveraged existing infrastructure rather than requiring major new
equipment installation, reducing material use and embodied carbon associated with large capital
projects. The processor now produces one 12,000-liter batch per day with improved product
stability, stronger premium positioning, and reduced operational risk.

Applications with Similar Emulsion Challenges
This approach is highly applicable to processors producing ready-to-drink dairy beverages, dairy
alternatives, nutraceutical and functional drinks, sauces and dressings, and cosmetic emulsions.
Applications requiring sub-micron droplet size for long-term emulsion stability may benefit from a
similar inline homogenization strategy.

Conclusion
When fat separation threatens shelf stability in premium RTD beverages, many processors assume
that high-pressure homogenization is the only viable solution. This case demonstrates that a
strategically implemented inline colloid mill can deliver sub-micron droplet size, eliminate separation,
protect brand positioning, and avoid significant capital investment. By focusing on precision size
reduction rather than wholesale system replacement, the processor transformed a shelf-life risk into
a low-cost, low-disruption performance upgrade.
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