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Sintered Filter Elements

A practical guide to sintered filter elements, covering the reader intent, the
relationship to sintered filter elements, key evaluation criteria, common risks, and
the information the intended project audience should confirm before taking the
next step.
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In the landscape of industrial filtration, the requirement for components that can
withstand extreme temperatures, corrosive chemicals, and high-pressure
differentials is paramount. Sintered filter elements are engineered to meet these
rigorous demands, offering a level of structural integrity and filtration precision
that polymer-based or disposable media cannot achieve. As a specialized
manufacturer, Kaifil produces these components through a process of diffusion
bonding, creating porous metal structures that serve as the backbone of critical
filtration systems across the chemical, pharmaceutical, and food and beverage
sectors.

Understanding the technical nuances of these elements—from the morphology of
the metal powder to the specific sintering parameters—is essential for engineers
tasked with optimizing process efficiency and ensuring the longevity of industrial
equipment.

| The Engineering Behind Sintered Filter Elements

Sintered filter elements are produced by taking metal powders or multiple layers
of wire mesh and subjecting them to a sintering process. This involves heating the
material in a controlled-atmosphere furnace to a temperature just below its
melting point. Under these conditions, molecular diffusion occurs at the contact
points of the particles or wires, fusing them into a rigid, porous structure without
the need for binders or adhesives.

This process results in a filter medium that is mechanically robust and chemically
stable. Unlike pleated paper or fabric filters, which may shed fibers or collapse
under pressure, Sintered Metal Filters maintain their pore geometry even when
subjected to significant mechanical stress. The resulting porosity is highly
controllable, allowing for the creation of filter elements with specific micron ratings
tailored to the needs of the application.

| Sintered Powder vs. Sintered Mesh

There are two primary types of sintered filter elements used in industrial
applications:
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1. Sintered Metal Powder Elements: These are formed from spherical or irregular
metal powders. They provide a tortuous path for the fluid, which is ideal for depth
filtration and capturing fine particulates. They are known for their high filtration
accuracy and excellent pressure resistance.

2. Sintered Wire Mesh Elements: These consist of multiple layers of stainless steel
wire mesh (often ranging from 2 to 5 layers) that are sintered together. This
construction combines the fine filtration of a square weave mesh with the
mechanical strength of a coarser support mesh. These are typically easier to clean
and offer higher permeability.

| Material Selection and Chemical Compatibility

The performance of sintered filter elements is heavily dependent on the metallurgy
of the base material. While stainless steel is the most common choice due to its
versatility, other alloys are utilized for specialized environments.

316L Stainless Steel: This is the industry standard for most filtration applications.
The "L" denotes low carbon content, which improves weldability and resistance to
intergranular corrosion. It offers excellent resistance to organic acids, sulfates, and
various chemicals found in pharmaceutical and food processing.

304 Stainless Steel: Suitable for less aggressive environments, 304 provides a
cost-effective solution for water treatment and general industrial air filtration
where high-level corrosion resistance is not the primary concern.

Specialty Alloys (Hastelloy, Monel, Inconel): In applications involving highly
concentrated acids, seawater, or extreme temperatures exceeding 500°C,
nickel-based alloys are employed. These materials prevent premature failure due
to pitting or stress-corrosion cracking.

Engineers must evaluate the pH levels, presence of halides, and the operating
temperature of the process fluid before selecting the material. Failure to match the
alloy to the chemical environment can lead to pore enlargement or structural
failure of the filter element.
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Filtration Performance: Micron Ratings and
Permeability

When specifying sintered filter elements, two metrics are critical: filtration
accuracy (micron rating) and permeability (pressure drop).

| Absolute vs. Nominal Ratings

In industrial filtration, it is vital to distinguish between nominal and absolute
filtration ratings. A nominal rating refers to the ability of the filter to retain a
certain percentage of particles of a specific size. However, for critical applications
like catalyst recovery or sterile gas filtration, an absolute rating is required.
Sintered metal media can achieve absolute ratings as low as 0.5 microns, ensuring
that 99.9% of particles above that size are captured.

| Pressure Drop (AP)

The pressure drop across a filter element is a function of the fluid's viscosity, flow
rate, and the filter's pore structure. Sintered elements are designed to provide a
balance between high dirt-holding capacity and low initial pressure drop. Because
these elements are rigid, they do not suffer from "channeling"—a phenomenon
where high pressure forces pores to open wider, allowing contaminants to pass
through. This stability ensures consistent performance throughout the filter's
service life.

| Customization and Structural Design

Industrial systems rarely accommodate "off-the-shelf" solutions without some level
of modification. Kaifil specializes in the custom design of sintered filter elements to
fit existing housings or to meet the requirements of new OEM equipment.
Customization options typically include:

Kaifil Reference Guide 4



KAIFIL REFERENCE GUIDE Sintered Filter Elements

Geometric Configuration: Elements can be manufactured as cylindrical cartridges,
flat discs, conical strainers, or pleated structures. Pleating the sintered mesh
significantly increases the effective filtration area, which reduces the flux rate and
extends the time between cleaning cycles.

End Fittings: To ensure a leak-proof seal, filter elements are equipped with various
end caps and connectors. Common configurations include Double Open End (DOE),
222/226 O-ring plugins, NPT/BSP threaded connections, and flange mounts.

Reinforcement: For high-pressure applications (exceeding 200 bar), internal or
external support cores (perforated tubes) are integrated into the design to prevent
the sintered media from deforming.

| Maintenance, Cleaning, and Total Cost of Ownership

One of the primary advantages of sintered filter elements over disposable
alternatives is their cleanability. While the initial capital expenditure for a stainless
steel filter is higher than that of a polypropylene or glass fiber cartridge, the total
cost of ownership (TCO) is often lower due to the extended service life.

| Cleaning Methodologies

Depending on the nature of the contaminant, several cleaning methods can be
employed to restore the element's permeability:

Backwashing/Backpulsing: This is often performed in-situ by reversing the flow of
the fluid or using a high-pressure gas pulse to dislodge particles from the surface
of the media.

Ultrasonic Cleaning: The element is submerged in an ultrasonic bath where
high-frequency sound waves create cavitation bubbles that remove fine particles
lodged deep within the porous structure.

Chemical Cleaning: Soaking the elements in solvents, caustic solutions, or acids
can dissolve organic or inorganic deposits that cannot be removed mechanically.

Thermal Processing (Burn-off): For elements used in polymer filtration, heating the
element in a controlled furnace can carbonize and remove organic residues.
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| Replacement Cycles

While sintered elements are durable, they are not infinite. The replacement cycle
is typically determined by the "terminal pressure drop"—the point at which
cleaning no longer restores the pressure drop to an acceptable level. Regular
inspection for signs of mechanical wear or chemical erosion is recommended to
prevent bypass or system failure.

| Key Industry Applications

Sintered filter elements are utilized in sectors where process reliability is
non-negotiable:

Chemical Processing: Used for the filtration of aggressive solvents, polymer melts,
and the recovery of expensive catalysts from liquid streams.

Pharmaceutical & Biotechnology: Employed in steam filtration (SIP), vent filtration
for fermentation tanks, and the removal of carbon or cell debris from active
pharmaceutical ingredients (APIs).

Food and Beverage: Ideal for filtering steam used in direct contact with food, as
well as for the carbonation of beverages through fine-pore sparging elements.

Hydraulics and Lubrication: Protecting high-precision valves and pumps from
particulate wear in high-pressure hydraulic circuits.

| Selection Criteria for Engineers

When evaluating Sintered Metal Filters for a specific project, engineers should
confirm the following parameters with the manufacturer:

1. Operating Temperature: Both the steady-state and peak temperatures, as this
affects the mechanical strength of the metal.

2. Fluid Characteristics: Viscosity, density, and chemical composition (including
trace impurities).
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3. Contaminant Profile: The concentration and particle size distribution of the solids
to be removed.

4. Flow Requirements: Maximum and minimum flow rates to calculate the required
surface area.

5. Cleaning Constraints: Whether the system allows for in-place cleaning or
requires the elements to be removed for external processing.

By addressing these technical variables during the design phase, purchasing teams
can ensure they acquire sintered filter elements that provide the optimal balance
of filtration efficiency, mechanical durability, and long-term cost-effectiveness.
Kaifil's engineering team works closely with global clients to develop these
customized solutions, ensuring that every filter element is precisely matched to its
intended industrial environment.

Kaifil Reference Guide 7



