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Sintered Glass Filter Discs

A practical guide to sintered glass filter discs, covering the reader intent, the
relationship to sintered glass filter discs, 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, selecting the appropriate media requires a
balance between chemical compatibility, thermal stability, and mechanical
integrity. Sintered glass filter discs, often referred to as fritted glass discs,
represent a specialized solution for applications where high-purity and extreme
resistance to corrosive agents are paramount. While stainless steel and other
metallic options dominate high-pressure and high-impact environments, sintered
glass provides a unique set of properties essential for analytical chemistry,
pharmaceutical processing, and fine chemical production.

This guide examines the technical specifications of sintered glass filter discs, their
relationship to broader Filter Discs & Packs configurations, and the engineering
criteria necessary for successful implementation in industrial systems.

| The Fundamentals of Sintered Glass Filtration

Sintered glass is produced through a process called sintering, where crushed
borosilicate glass particles are heated to a temperature just below their melting
point. This causes the particles to fuse at their contact points, creating a rigid,
porous structure. Unlike woven wire mesh or perforated plates, the resulting disc is
a depth-filtration medium with a complex, tortuous path for fluids.

| Material Composition

Most industrial-grade sintered glass filter discs are manufactured from Borosilicate
Glass 3.3. This material is favored for its exceptionally low coefficient of thermal
expansion and high resistance to chemical attack. It is virtually inert to water,
neutral and acid solutions, concentrated acids and their mixtures, as well as to
chlorine, bromine, iodine, and organic matters. Only hydrofluoric acid, very hot
phosphoric acid, and alkaline solutions with high pH values significantly attack the
glass surface.
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| The Sintering Process and Structural Integrity

The manufacturing process allows for precise control over the pore size. By
selecting specific grain sizes of the glass powder and controlling the temperature
and duration of the sintering cycle, manufacturers can produce discs with highly
uniform porosity. This uniformity is critical for ensuring consistent flow rates and
retention efficiency across the entire surface of the disc.

| Porosity Classifications and Selection Guidelines

One of the primary technical hurdles for engineers is selecting the correct porosity
grade. Sintered glass filter discs are typically classified according to international
standards such as ISO 4793. These grades determine the maximum pore size and,
consequently, the filtration efficiency.

Porosity Grade Pore Size Range (am) Typical Applications

P 250 (GO0) 160 - 250 Gas distribution in liquids,
coarse filtration.

P 160 (G1) 100 - 160 Coarse filtration, gas
dispersion, support for other
media.

P 100 (G2) 40 - 100 Preparative fine filtration,
crystalline precipitate
collection.

P 40 (G3) 16 - 40 Analytical filtration, fine
precipitates, mercury
filtration.

P 16 (G4) 10-16 Analytical fine filtration, very
fine precipitates.

P 10 (G5) 4-10 Ultra-fine filtration, bacterial
filtration (specific grades).
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When evaluating Filter Discs & Packs, engineers must consider that as pore size
decreases, the pressure drop (differential pressure) across the disc increases. It is
essential to calculate the required flow rate against the available pressure to avoid
premature clogging or structural failure of the glass medium.

Material Comparison: Sintered Glass vs. Stainless
Steel Filter Discs & Packs

Choosing between sintered glass and stainless steel filtration components often
depends on the specific chemical environment and mechanical stresses of the
application. As a manufacturer specializing in custom stainless steel filtration, Kaifil
provides a perspective on when each material is most advantageous.

| Chemical Resistance

Sintered glass is superior in environments involving strong acids (excluding HF)
where even high-grade stainless steels like 316L might experience pitting or
localized corrosion. However, in alkaline environments, stainless steel is
significantly more durable, as glass is susceptible to caustic etching.

| Mechanical Strength and Durability

Stainless steel Filter Discs & Packs are preferred for high-pressure systems and
applications subject to mechanical shock or vibration. Glass is brittle and has low
tensile strength; it can shatter if subjected to sudden pressure surges or physical
impact. For industrial-scale operations where equipment is frequently handled or
moved, the robustness of metal filters often results in a lower total cost of
ownership due to reduced breakage rates.

Kaifil Reference Guide 4



KAIFIL REFERENCE GUIDE Sintered Glass Filter Discs

| Thermal Properties

Borosilicate glass can withstand temperatures up to approximately 450°C, but it is
highly sensitive to thermal shock. Rapid heating or cooling can lead to stress
cracks. Stainless steel filters can operate at similar or higher temperatures
(depending on the alloy) and are much more resilient to rapid temperature
fluctuations.

Engineering Considerations for High-Purity
Applications

In pharmaceutical and semiconductor industries, the primary concern is often
extractables and leachables. Sintered glass filter discs are excellent in these
contexts because they do not introduce metallic ions into the filtrate.

| Surface Interaction and Adsorption

Because glass is a polar material, it may exhibit adsorption characteristics for
certain proteins or specialized chemicals. Engineers must verify that the target
molecules in the fluid do not bind to the glass surface, which could lead to yield
loss in high-value pharmaceutical processing. In contrast, stainless steel can be
passivated or electropolished to minimize surface reactivity.

| Sealing and Integration

Integrating sintered glass discs into industrial housing requires careful gasket
selection. Because glass does not deform, the sealing mechanism must
compensate for any irregularities without applying excessive point pressure that
could crack the disc. Common sealing materials include PTFE or Viton, depending
on the chemical compatibility requirements of the process.
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| Operational Risks and Mechanical Constraints

Using sintered glass in a B2B or industrial setting requires a rigorous
understanding of its failure modes. Unlike metal filters that might deform or bypass
when overloaded, glass fails catastrophically.

1. Differential Pressure Limits: Most sintered glass discs are designed for vacuum
use or low-pressure filtration. Exceeding a differential pressure of 1 bar (14.5 psi) is
generally discouraged unless the disc is specifically reinforced or housed in a
high-pressure assembly.

2. Clogging and Irreversibility: Because of the depth-filtration nature of sintered
glass, certain types of particles (especially gelatinous or colloidal substances) can
become permanently lodged within the pore structure. If the cleaning protocol
cannot remove these internal blockages, the disc must be replaced.

3. Thermal Gradient Stress: When sterilizing or processing hot fluids, the
temperature gradient across the disc must be minimized. A common rule of thumb
is to limit temperature changes to less than 5°C per minute to prevent thermal
stress fractures.

| Maintenance, Sterilization, and Cleaning Procedures

To maintain the performance of sintered glass filter discs, a standardized cleaning
regimen is necessary. The choice of cleaning agent depends on the nature of the
contaminant:

Organic Contaminants: Concentrated sulfuric acid with a small amount of
potassium nitrate or other oxidizing agents can be used to dissolve organic
residues.

Inorganic Deposits: Hydrochloric acid or nitric acid is effective for removing metal
oxides or mineral scales.

Proteinaceous Matter: Enzymatic cleaners or specialized alkaline detergents (used
briefly and at low temperatures) are typically employed.

Kaifil Reference Guide 6



KAIFIL REFERENCE GUIDE Sintered Glass Filter Discs

| Sterilization

Sintered glass can be sterilized via autoclaving (typically 121°C or 134°C) or dry
heat sterilization. It is crucial to ensure that the cooling phase of the autoclave
cycle is controlled to prevent thermal shock. For many industrial users, the ease of
sterilizing stainless steel Filter Discs & Packs makes them a more practical choice
for repeated-use cycles in sterile environments.

Procurement and Customization for Industrial OEM
Projects

When sourcing filtration components for new equipment designs, engineers should
confirm several factors with their supplier to ensure the longevity of the
component:

1. Dimensional Tolerances: Ensure the diameter and thickness of the disc match
the housing specifications. Even minor deviations can lead to bypass or
mechanical stress during assembly.

2. Edge Treatment: For many industrial applications, the edges of the sintered
glass disc should be "fire-polished" or ground to a specific finish to prevent
shedding of glass particles and to improve the seal integrity.

3. Validation Documentation: For regulated industries (FDA/EMA), procurement
teams must request certificates of conformity that verify the glass grade and the
pore size distribution.

4. Total Cost of Ownership (TCO): While glass discs may have a lower initial unit
price than complex multi-layer stainless steel mesh packs, the costs associated
with breakage, specialized handling, and limited pressure tolerance should be
factored into the long-term budget.
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In conclusion, sintered glass filter discs remain a vital tool for specific high-purity
and acidic filtration tasks. However, for the majority of heavy-duty industrial
applications requiring durability, high flow rates, and high-pressure resistance,
stainless steel Filter Discs & Packs offer a more robust and versatile alternative. By
understanding the technical boundaries of both materials, engineering teams can
optimize their filtration processes for both performance and cost-efficiency.
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