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i096_0918Coalescing Filters
High effiency 0.01 micron filters

Reading Technologies, Inc. high-effiency 
0.01 micron coalescing filters
Reading Techonologies, Inc., the original manufacturer 
of the Eliminizer®, the absolute rated (99% efficient @ 
0.9 micron and 99.9% efficient @ 1.0 micron) dryer/filter, 
introduces a radical 0.01 micron coalescing technology 
that will compound the effectiveness of the Eliminizer®. 
RTi’s Eliminizer®/0.01 micron coalescing combination 
has been developed to create the industry’s newest, most 
unique, highest efficiency, longest lasting dryer/filter and 
0.01 micron coalescer combination to date.

RTi’s advanced 0.01 micron coalescer
What does coalescing filtration mean and why is it 
important? Coalescing, by definition, means “to come 
together”. It is a continuous process where smaller 
aerosols collide with a matrix of fibers and other 
aerosols within the filter media, eventually growing and 
gaining enough mass so that they can emerge on the 
downstream side of the media to be drained out of the 
air stream via gravity. Since 50% of the contaminants by 
weight alone in a typical compressed air system operating 
at 100 psig are less than 1.0 micron, applications 
requiring oil free, moisture free, and particulate free air, 
0.01 micron coalescing filtration is paramount. Removal 
of liquid aerosols and solid particulates down to this 
size range occurs through one of four mechanisms of 
filtration. See FIG. 1.

GRAVITATIONAL SETTLING: Due to their relatively large 
mass and low velocities, particles greater than 10 micron 
essentially drop out of the air stream.

INERTIAL IMPACT: Particles 1 micron and larger 
approach the fibers with mass and velocity (inertia) as 
they are carried by the gas stream. Due to their relatively 
large mass, they have enough momentum to remain on 
their original course and are unable to change direction 
and simply strike the fiber’s surface.

DIRECT INTERCEPTION: Removing particles in the 0.3 
to 1.0 micron range relies primarily on this mechanism 
of filtration, and occurs when the particle passes within 
½ of its diameter to the fiber. How well a filter media’s 
interception mechanism performs is primarily a function 
of the filter’s pore structure. The smaller the pores, the 
more effective the media’s interception capacity is. RTi 
maximizes the interception efficiency of 0.3 to 1.0 micron 
particles by creating ultra-fine pore structures.
DIFFUSION: Effective for the removal of particles less than 
0.3 micron in diameter. In this size range, particles has 
such little mass and inertia, they are basically unaffected 
by the flow of gas and move about at random within 
the air stream. By definition, diffusion is the migration 
of particles from a higher concentration to a lower 
concentration. Therefore, these size particles migrate and 
adhere to the fibers where the concentration gradient is 
zero.

The Result
Up to 99.99998% of all oil and water aerosols are dirt 
particles down to 0.01 micron are captured and removed. 
At this point, the air is technically oil, water and dirt-free.

RTi’s coalescing media advantages
We’ve talked about how the coalescing process works 
and how we can remove sub-micronic particles with the 
highest efficiencies, but why is RTi’s coalescing media the 
most advanced in the world?

Unlike many conventional filter manufacturers who 
may wrap a flat stock media around a center core, RTi 
manufactures a seamless tube of filter media. We begin 
with raw synthetic borosilicate glass microfibers and 
combine them with precisely controlled manufacturing 
processes, media formulations and quality control to 
provide consistency from batch to batch. Using fibers 

FIG. 1 The Four Mechanisms of Coalescing
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with the finest diameters creates a large surface area 
of fibers within a media that is highly porous, with 95% 
void volume or open area in which to flow air through 
and to capture liquid and solid contaminants. A binder 
is then added to create a fixed pore configuration 
which adheres the fibers to one another to prevent 
contamination unloading (which can occur with loosely 
bonded or binderless media) during pressure or flow 
surges. Finally, a true tapered pore structure is created 
whereby, our unique manufacturing process actually 
produces a pore structure that yields fine pores toward 
the inside wall of the media and larger pores toward the 
outside wall of the media. See FIG. 2. This tapered flow 
structure in important when flowing inside to out, because 
aerosols are in their smallest state before entering the 
filter media. While traveling through the first depth of 
smallest pores, the tiny liquid aerosols collide with the 
fibers and eventually coalesce and come together with 
other smaller aerosols to form larger droplets. As the 
larger droplets continue to coalesce and gain even more 
mass as they move through the media, it is important 
to have pores that become larger (taper) as well, so as 
to reduce the surface tension between the pores and 
the larger aerosols. By reducing the surface tension, we 
dramatically reduce the “wet” or operating differential 
pressures of our elements. This means less energy 
consumption by your compressors. When the droplets 
have grown and gained enough mass they will emerge on 
the downstream surface of the media and be removed 
by gravity. In order for gravity to effectively remove the 
coalesced liquids on the downstream surface of the 
media, and for the liquids not to be re-entrained back 
into the air stream, RTi has developed and incorporated a 
sophisticated non-wicking drain layer that resists holding 
moisture unlike any drain layer in the industry, and allows 
gravity to have its maximum effect on the larger aerosols 
so they may drain to the bottom of the filter housing. Also, 
unlike many conventional foam drains, our drain layer is 
compatible with synthetic lubricants.

The coalescing filter element construction
RTi’s coalescing elements are designed to have high 
efficiencies, low pressure drops, high contaminant 
loading through depth media construction, extremely high 
chemical compatibilities, and other advanced features 
such as our unique injection-molded, fusion bonded 
endcaps. See FIG. 3. This proprietary process of endcap 
sealing was developed with one purpose in mind, to 
eliminate particle and aerosol by-pass which can occur 
with conventional methods of attaching endcaps to media 
with glue or some other adhesive. Our fusion bonding 
process virtually fuses the endcap and media together 
as one. The use of polymeric support cores and retainers 
not only enhances the fusion bonding process, but it also 
assures that there will never be any rust or corrosion from 
our filter elements in your air stream.

The Eliminizer®

RTi’s patented multi-stage, high-efficiency separator 
removes all bulk liquid and 99% of solid sub-micronic 
contaminants from the air stream. A final stage built-in 
absorber removes smaller sub-micronic droplets through 
a friction, drying action.

FIG. 2 The Coalescing Process
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Eliminizer® Combo – the ultimate combination
In the past, 0.01 micron coalescing filtration was a 
stand-alone line of defense against compressed air 
contamination. Bulk liquids from compressor lube 
oils and atmospheric humidity, not to mention solid 
particulates, previously pushed conventional 0.01 
micron coalescers to their limits. Common were higher 
differential pressures, shortened element life and high 
costs typically associated with high-efficiency coalescing 
elements. The future of 0.01 micron coalescing is RTi’s 
combination Eliminizer® Combo/0.01 micron coalescer. 
Installed upstream, the Eliminizer® will remove all 
bulk liquids and 99% of sub-micronic particulates. 
Used downstream of the Eliminizer®, our 0.01 micron 
elements can focus on only the remaining sub-micron 
particles and oil aerosols to yield the highest efficiencies, 
longest life, lowest pressure drops, and highest chemical 
compatibilities for your most critical applications.

RTi Standard Coalescer: Grade 2 Media, 99.99998% at 
.01 micron, .015 PPM oil carry over

RTi Fine Grade Coalescer: Grade 1 Media, 99.99999+% 
at .01 micron, .010 PPM oil carry over

CONTAMINANT REMOVAL: The removal of a solid or 
liquid contaminant from the air of gas stream occurs via 
one of four filtration mechanisms. See FIG. 4.

GRAVITATIONAL SETTLING relies on low air velocities and 
large particl sizes (greater than 10 micron) to be most 
effective.

INERTIAL IMPACTION collection results from a change 
in direction of the gas flow. Particles 1 micron and larger 
in diameter tend to remain on their original course and 
strike the fiber’s surface due to their relatively large mass 

and inertia.

DIRECT INTERCEPTION of a particle occurs when the 
particle passes within ½ of its diameter of a fiber’s 
surface. It is the mechanism used to capture particles 
in the 0.3 to 1.0 micron range. The interception 
effectiveness of a filter media is primarily a function of 
pore structure. The smaller the pores, the greater the 
effectiveness of the media to intercept particles.

DIFFUSION is most effective for particles less than 
0.3 micron in diameter. It depends on the existence 
of a concentration gradient. Particles diffuse from the 
gas stream to the surfaces of the fibers where the 
concentration is zero. Diffusion is favored by low gas 
velocities and high concentration gradients.

While solid particles are captured and retained in the 
filter media, liquid aerosols are captured by the media but 
are removed from the air or gas stream via the process of 
coalescing.

Coalescing, by definition, means “to come together”. It 
is a continuous process by which small aerosols come 
in contact with the fibers in the filter media, uniting with 
other collected aerosols and growing to emerge as a 
droplet on the downstream surface of the media which is 
capable of being gravitationally drained away. See FIG. 5.

UNIFORM MICROFIBER FILTER MEDIA: Porous Media’s 
UniForm filter media is a precision matrix of synthetic 
microfibers designed to maximize efficiency and dirt 

FIG. 4 Filtration Mechanisms

FIG. 5 The Coalescing Process
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holding capacity while minimizing pressure drop. See FIG. 
6.

High quality borosilicate glass microfibers are formed into 
a seamless tubular configuration by a proprietary Porous 
Media process. The media is highly porous, with 90% to 
95% of its volume being void, or open, and available to 
hold contaminants. Precisely controlled manufacturing 
conditions and media formulations ensure reliable 
performance and exceptional quality in all PM media.

The pore size structure in a media and, therefore, the 
efficiency of that media, is a function of the relative 
surface area (fiber surface area per unit volume) which, 
in turn, is a function of the median fiber diameter and 
fiber packing density. The larger the relative surface area, 
the smaller the pore size and therefore, the higher the 
efficiency.

The proper ratio of various fiber diameters are combined 
to produce the desired pore size, media thickness 
and void volume for each media grade. The media is 
manufactured so as to provide a gradient density matrix 
of microfibers with a “tapered” pore structure which 
allows for true depth loading of contaminants through the 
entire media.

The microfiber matrix is then secured into a fixed-pore 
configuration by the introduction of a binder which 
adheres adjoining fibers together within the media. 
This fixed-pore configuration gives the media structural 
stability and ensures that solid contaminants which are 
captured by the media are not released back into the gas 
or liquid stream because of pressure or flow surges, as is 
common with un-bonded or loosely bonded media.

Not all applications are alike. Gases, pressures, 
temperatures, contamination levels and element size 
requirements vary from one application to the next. It is 
for this reason that Porous Media has developed different 
media grades to offer “matched filtration efficiency” for 
the requirements of the applications. See FIG. 7.

Specialized binders and fibers are available for resistance 
to corrosive gases, chemicals and extreme temperatures. 

FIG. 6 Scanning Electron Micrograph of Porous Media’s 
UniForm Microfiber Filter Media (500x magnification)
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Various end caps and support structures can be added 

for additional support and positive sealing. For high-
efficiency coalescing applications, polyurethane or glass 
drain layers are added for positive drainage or coalesced 
liquids.

Custom shapes, sizes and proprietary configurations can 
be manufactured for O.E.M. applications. See FIG. 8.

FIG. 8 Various Element Configurations using UniForm Media


