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A practical guide to feed coalescer, covering the reader intent, the relationship to
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intended project audience should confirm before taking the next step.
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In industrial process engineering, the separation of immiscible liquids or the
removal of entrained liquid droplets from gas streams is a fundamental
requirement for protecting downstream equipment and ensuring product purity. A
feed coalescer serves as a critical component in these systems, utilizing
mechanical and surface-science principles to merge small droplets into larger
ones, which can then be easily separated by gravity. Whether applied in
hydrocarbon processing, chemical manufacturing, or water treatment, the
efficiency of a feed coalescer directly impacts the operational stability and
cost-effectiveness of the entire facility.

For engineers and procurement specialists, selecting the right coalescing
technology involves a deep understanding of fluid dynamics, material
compatibility, and the specific physical properties of the process fluids. As a
manufacturer specializing in high-precision stainless steel filtration, Kaifil provides
the technical expertise and customized hardware necessary to meet these
demanding separation requirements. You can explore our full range of technical
capabilities on our Main Page.

Understanding the Fundamentals of Feed
Coalescence

Coalescence is the process by which two or more droplets of a dispersed phase
(the liquid to be removed) come into contact and merge to form a single, larger
droplet. In a feed coalescer, this process is facilitated by a specialized
medium—often a multi-layered stainless steel wire mesh or a sintered metal fiber
structure—that provides a high surface area for droplet interaction.

Industrial fluids often exist as emulsions, where tiny droplets are suspended in a
continuous phase. These droplets are often too small to settle out by gravity within
a reasonable timeframe. The feed coalescer functions by forcing the emulsion
through a tortuous path of media. As the dispersed droplets navigate this path,
they are intercepted by the fibers or wires of the media. Once captured, they
travel along the surface of the media, colliding with other captured droplets and
merging. Eventually, these enlarged droplets become heavy enough (in
liquid-liquid separation) or large enough (in gas-liquid separation) to overcome the
drag forces of the continuous phase and settle into a collection sump or rise to a
separation interface.
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Engineering Principles: How a Feed Coalescer
Operates

The performance of a feed coalescer is governed by several physical laws and
engineering principles, most notably Stokes' Law and the concept of interfacial
tension. Stokes' Law describes the settling velocity of a droplet in a fluid, stating
that the velocity is proportional to the square of the droplet's radius and the
difference in density between the two phases, and inversely proportional to the
viscosity of the continuous phase.

By increasing the droplet size through coalescence, the settling velocity increases
exponentially. This allows for smaller separator vessels and higher throughput.
However, achieving this growth requires the coalescing media to have specific
surface properties. The media must be "preferentially wetted" by the dispersed
phase. For example, in an oil-water separation where oil is the dispersed phase, an
oleophilic (oil-attracting) media is used to encourage oil droplets to attach and
spread across the surface, facilitating contact with other oil droplets.

Another critical factor is the "tortuosity" of the media. A feed coalescer must
provide enough surface area and a complex enough path to ensure a high
probability of droplet interception without creating an excessive pressure drop.
Precision-engineered stainless steel wire mesh is often the preferred choice here
because it allows for tightly controlled pore sizes and high structural integrity
under pressure.

Material and Design Considerations for Industrial
Coalescers

In demanding industrial environments, the choice of material for a feed coalescer
is paramount. While polymer-based media are common in some light-duty
applications, stainless steel remains the industry standard for high-temperature,
high-pressure, or chemically aggressive feeds.

Kaifil Reference Guide 3



KAIFIL REFERENCE GUIDE Feed Coalescer

| Stainless Steel Grades and Durability

Kaifil utilizes high-grade alloys such as 304 and 316L stainless steel to manufacture
coalescing elements. These materials offer superior resistance to corrosion, which
is essential when dealing with sour gas, acidic chemical feeds, or high-salinity
water. Unlike synthetic fibers, stainless steel media do not swell, soften, or
degrade when exposed to hydrocarbons or solvents, ensuring a consistent micron
rating and performance over a long service life.

| Structural Configurations

The design of the coalescing element can vary based on the application. Common
configurations include:

- Sintered Metal Fibers: These provide a high porosity and a very fine pore
structure, ideal for breaking down stable emulsions with sub-micron droplets.

- Multi-layered Wire Mesh: By layering different mesh counts, engineers can
create a gradient density that captures larger solids in the outer layers while
performing fine coalescence in the inner layers.

- Knitted Wire Mesh: Often used in gas-liquid coalescers (demisters), this
configuration provides a high void volume, which is excellent for handling high
gas velocities while capturing liquid mist.

| Critical Performance Factors in Phase Separation

When specifying a feed coalescer, several variables must be evaluated to ensure
the system meets the required outlet purity levels. Engineers must consider the
following:

1. Interfacial Tension (IFT): This is perhaps the most critical factor. IFT is the force
that holds a droplet together. Low IFT (often caused by the presence of
surfactants) makes droplets very stable and difficult to coalesce. A feed coalescer
designed for high IFT fluids may fail if the process chemistry changes and
surfactants are introduced.
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2. Viscosity: High viscosity in the continuous phase slows down the movement of
droplets toward the media and their subsequent settling after coalescence. This
usually requires a larger coalescer surface area or a lower flow velocity.

3. Specific Gravity Difference: The greater the difference in density between the
two phases, the faster the separation. If the densities are very close, the coalescer
must produce significantly larger droplets to achieve effective separation.

4. Particulate Loading: A feed coalescer is not a primary solid filter. If the feed
contains high levels of solid contaminants, the coalescing media can become
plugged, leading to a rapid increase in differential pressure. In such cases, a
pre-filtration stage using stainless steel filter cartridges is highly recommended to
protect the coalescing element.

| Maintenance, Monitoring, and Operational Longevity

To maintain the efficiency of a feed coalescer, a robust monitoring strategy is
required. The primary indicator of a coalescer’s health is the differential pressure
(AP) across the element. As the media captures fine solids or if the dispersed
phase becomes highly concentrated, the AP will rise.

- Pressure Drop Monitoring: A steady increase in AP usually indicates gradual
solids loading. A sudden spike might indicate a process upset or a change in
fluid rheology. Most industrial systems are designed with a "terminal AP" at
which the elements must be cleaned or replaced.

- Cleaning Cycles: One of the significant advantages of stainless steel coalescers
is their cleanability. Depending on the nature of the contaminants, elements can
often be backwashed, ultrasonically cleaned, or chemically treated to restore
original flow characteristics. This significantly reduces the total cost of
ownership compared to disposable polymer elements.

- Replacement Cycles: While durable, coalescing media can eventually suffer
from permanent fouling or mechanical wear in high-vibration environments.
Regular inspections during scheduled turnarounds help prevent bypass—where
the fluid flows around rather than through the media—which would result in
contaminated downstream product.
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Selecting a Feed Coalescer for Specific Industrial
Applications

The application of feed coalescers spans a wide range of sectors, each with unique
challenges:

- Petrochemical and Refining: Removing water from jet fuel, diesel, or gasoline
is essential for meeting ASTM standards and preventing turbine damage. Feed
coalescers are also used to remove amine or glycol carryover in gas processing.

- Chemical Processing: Separating organic and aqueous phases in solvent
extraction processes requires high chemical compatibility. Stainless steel
coalescers are vital here to withstand aggressive solvents.

- Hydraulic and Lubrication Systems: Water is a major contaminant in hydraulic
oils, leading to oxidation and component wear. A feed coalescer integrated into
an oil purification loop can maintain water levels below the saturation point.

- Produced Water Treatment: In oil and gas production, removing oil from water
before discharge or reinjection is a regulatory requirement. Coalescers help
reach the low parts-per-million (ppm) targets required by environmental laws.

| Conclusion: The Value of Precision Engineering

Investing in a high-quality feed coalescer is not just about purchasing a
component; it is about ensuring the reliability of an entire industrial process. A
poorly designed coalescer can lead to off-spec products, damaged downstream
catalysts, and increased maintenance downtime. By focusing on material integrity
and precise engineering, manufacturers like Kaifil help technical teams achieve
optimal separation efficiency.

When evaluating options, engineers should prioritize suppliers who can provide
customized solutions tailored to the specific viscosity, temperature, and chemical
makeup of their process stream. Customization allows for the optimization of wire
diameters, mesh weaves, and housing designs to fit existing footprints while
improving performance.
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For more information on how custom stainless steel filtration and coalescing
solutions can be integrated into your facility, or to discuss specific technical
requirements with our engineering team, please visit our Main Page. Our
commitment to quality and durability ensures that your filtration systems perform
reliably in even the most demanding industrial environments.
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