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Introduction

Diatomaceous earth (DE) filters, sometimes called Kieselguhr, pres-
sure leaf, or primary filters, are one of the most prevalent filters
found in modern breweries. Virtually all beers, pasteurized or not,
will pass through a DE filter.

One of the drawbacks with DE filters however, is that they can
shed DE fines into the beer, resulting in unacceptable turbidity in
the beer and a sediment in the bottom of the beer bottle once al-
lowed to settle. To prevent this, DE trap filters are installed down-
stream of the DE filter, just before the bright beer tank.

This Application Brief discusses the benefits of the CUNO
PolyNet cartridge filter including:

e absolute retention that provides consistent
performance

e anovel media construction that results in a
robust fast flowing, high retention filter

DE Filter Construction and Operation

Diatomaceous earth is composed of the
skeletal remains of microscopic plants,
diatoms, that lived millions of years ago [REI4IENEVET]
(see Figure 1.). The structure has an ex-
tremely high surface area, making it
ideal for filtration purposes.
Diatomaceous earth is mined, purified,
and graded according to filtration char-
acteristics, and sold to breweries in bulk
powdered form.

The DE filter’s job is to clear the re-
cently fermented and conditioned beer
of any residual yeast and insoluble
colloid material. This results in “bright
beer”. DE filters are usually composed
of a pressure vessel containing septa of
horizontal or vertical screens, or “can-
dles” on which a diatomaceous earth
slurry is deposited.
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This deposition is accomplished by two methods, pre-coat and body-feed. The filter septa is first
pre-coated with diatomaceous earth and/or cotton fibers, usually using degassed water or beer as the car-
rier fluid. The pre-coat provides the initial support for the deposition of the remaining DE during
body-feed operation. When the beer is ready to be filtered, a small, measured amount of DE is continu-
ally mixed with the beer prior to passing through the filter. This “body-feed” allows the yeast and other
undissolved particulate to become trapped and retained as the DE forms a cake on the pre-coated septa,
thus allowing “bright” beer to pass through the filter.

The Process: D.E. and D.E. Trap Filtration
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DE filters are typically located in the cellar operations area, downstream from the conditioning tanks and
prior to the bright beer tanks. DE filtration systems can run the gamut from manual operations to full au-
tomation monitored from a remote control room. Mixing, pre-coat, and body feed tanks are omitted from
the above schematic for clarity. DE trap filter housings are typically installed just downstream and adja-
cent to the DE filter. An optional back-flush loop is occasionally present to run water in the reverse direc-
tion through the DE trap filter. It is important that this water line also employs a filter to remove particles
in the water before the water reaches the DE trap filters. If not filtered, water used to back-flush the DE
trap filter can foul the downstream or “clean” side of the DE trap filter, compromising it’s performance.

The Problem:

DE filters can occasionally allow DE fines into the filtrate. This release usually occurs gradually, but in
some instances, a great quantity of DE fines may enter the filtrate. The latter condition is usually the re-
sult of a ruptured or bypassed screen, or a sudden change in hydraulic pressure in the system. Gradual DE
fine release is usually a function of 1. the type and age of DE filter employed, 2. the grade(s) of DE used,
and most importantly, 3. the skill of the operator as well as the design of the system.
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The DE fines, ranging in size from 1 — 50 um, once in the filtrate can cause a variety of concerns to the
brewer. Among them are:

e Excessive and unacceptable turbidity in the beer

e DE sediment in beer bottles

e A poor perception of the beer quality by the customer
e DE fine contamination in downstream operations

The CUNO Solution:

CUNO PolyNet filters provide the consistency
of absolute rated filtration, as well as the high
DE fine holding capacity needed in the brewery.
For most brewery operations, the PolyNet 10
um absolute rated filter is recommended, al-
though a brewery may choose to employ either
the 5 um or the 20 um, depending on local pro-
cess conditions.

PolyNet filter construction combines a unique

polypropylene filter media with fluid distribu-

tion netting to form multiple layers. Critically

positioned media flow channels allow greater

movement of fluid from layer to layer (Figure

2.). Three distinct media sections, made from multiple media/netting layers, are combined to form a filter
cartridge (Figure 3). The outer and middle sections contain multiple layers of interleaved filter media and
fluid distribution netting. Within each media layer, a portion of the fluid travels through the media while
the balance of fluid is delivered directly to the next distribution layer through the flow channels. The fluid
distribution netting provides longitudinal and latitudinal flow paths to evenly distribute fluid flow across
the surface of each successive filter media layer.

Absolute Ratings Figure 3 - Cut-away of the PolyNet filter

Unlike commons string-wound or melt-blown cartridge showing the three sections
filters, PolyNet filters are absolute rated at the
stated micron rating. Absolute removal ratings
for PolyNet filters are determined using a filter
performance method complying with the gen-
eral procedures outlined in ASTM STP 975.
The absolute ratings are defined as the particle
size (x) providing an initial Beta Ratio (Bx) =
1000. At this Beta Ratio, the removal efficiency
is equal to 99.9%. Additionally, CUNO defines
an absolute rating as being maintained over the
life of the filter, even as differential pressure
builds across the filter as DE fines are captured.

This aspect is particularly important in retention
of DE fines by trap filters, since the filters can
remain in service for months at a time and are
required to operate consistently over the life of
the filter. Common string-wound or melt-blown



