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CUNO Application Brief

D.E. Trap Filtration with  CUNO® PolyNet™
Filter Cartridges

Introduction

Diatomaceous earth (DE) fil ters, some times called Kie sel guhr, pres -
sure leaf, or pri mary fil ters, are one of the most prev a lent fil ters
found in mod ern brew er ies. Vir tu ally all beers, pas teur ized or not,
will pass through a DE fil ter.   

One of the draw backs with DE fil ters how ever, is that they can
shed DE fines into the beer, re sult ing in un ac cept able tur bid ity in
the beer and a sed i ment in the bot tom of the beer bot tle once al -
lowed to set tle.  To pre vent this, DE trap fil ters are in stalled down -
stream of the DE fil ter, just be fore the bright beer tank.

This Ap pli ca tion Brief dis cusses the ben e fits of the CUNO
PolyNet car tridge fil ter in clud ing:

& absolute retention that provides consistent

performance

& a novel media construction that results in a

robust fast flowing, high retention filter 

DE Filter Construction and Operation

Diatomaceous earth is com posed of the
skel e tal re mains of mi cro scopic plants,
di a toms, that lived mil lions of years ago 
(see Fig ure 1.). The struc ture has an ex -
tremely high sur face area, mak ing it
ideal for fil tra tion pur poses. 
Diatomaceous earth is mined, pu ri fied,
and graded ac cord ing to fil tra tion char -
ac ter is tics, and sold to brew er ies in bulk 
pow dered form.

The DE fil ter’s job is to clear the re -
cently fer mented and con di tioned beer
of any re sid ual yeast and in sol u ble
colloid ma te rial.  This re sults in  “bright 
beer”.  DE fil ters are usu ally com posed
of a pres sure ves sel con tain ing septa of
hor i zon tal or ver ti cal screens, or “can -
dles” on which a  diatomaceous earth
slurry is de pos ited.  
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Figure 1. Diatom



This de po si tion is ac com plished by two meth ods, pre-coat and body-feed.  The fil ter septa is first
pre-coated with diatomaceous earth and/or cot ton fi bers, usu ally us ing de gassed wa ter or beer as the car -
rier fluid.  The pre-coat pro vides the ini tial sup port for the de po si tion of the re main ing DE dur ing
body-feed op er a tion.  When the beer is ready to  be fil tered, a small, mea sured amount of DE is con tin u -
ally mixed with the beer prior to pass ing through the fil ter.  This “body-feed” al lows the yeast and other
un dis solved par tic u late to be come trapped and re tained as the DE forms a cake on the pre-coated septa,
thus al low ing “bright” beer to pass through the fil ter.  

The Process:  D.E. and D.E. Trap Filtration

DE fil ters are typ i cally lo cated in the cel lar op er a tions area, down stream from the con di tion ing tanks and
prior to the bright beer tanks.  DE fil tra tion sys tems can run the gamut from man ual op er a tions to full au -
to ma tion mon i tored from a re mote con trol room.  Mixing, pre-coat, and body feed tanks are omit ted from
the above sche matic for clar ity.  DE trap fil ter hous ings are typ i cally in stalled just down stream and ad ja -
cent to the DE fil ter.  An op tional back-flush loop is oc ca sion ally pres ent to run wa ter in the re verse di rec -
tion through the DE trap fil ter.  It is im por tant that this wa ter line also em ploys a fil ter to re move par ti cles
in the wa ter be fore the wa ter reaches the DE trap fil ters.  If not fil tered, wa ter used to back-flush the DE
trap fil ter can foul the down stream or “clean” side of the DE trap fil ter, com pro mis ing it’s per for mance.

The Problem: 

DE fil ters can oc ca sion ally al low DE fines into the fil trate.  This re lease usu ally oc curs grad u ally, but in
some in stances, a great quan tity of DE fines may en ter the fil trate.  The latter con di tion is usu ally the re -
sult of a rup tured or by passed screen, or a sud den change in hy drau lic pres sure in the sys tem.  Grad ual DE 
fine re lease is usu ally a func tion of 1. the type and age of DE fil ter em ployed, 2. the grade(s) of DE used,
and most im por tantly, 3. the skill of the op er a tor as well as the de sign of the sys tem.
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The DE fines, rang ing in size from 1 – 50 µm,  once in the fil trate can cause a va ri ety of con cerns to the
brewer.  Among them are:

& Excessive and unacceptable turbidity in the beer

& DE sediment in beer bottles

& A poor perception of the beer quality by the customer

& DE fine contamination in downstream operations

The CUNO Solution:

CUNO PolyNet fil ters pro vide the con sis tency
of ab so lute rated fil tra tion, as well as the high
DE fine hold ing ca pac ity needed in the brew ery. 
For most brew ery op er a tions, the PolyNet 10

µm ab so lute rated fil ter is rec om mended, al -
though a brew ery may choose to em ploy ei ther

the 5 µm or the 20 µm, de pend ing on lo cal pro -
cess con di tions.

PolyNet fil ter con struc tion com bines a unique
poly propy lene fil ter me dia with fluid dis tri bu -
tion net ting to form mul ti ple lay ers. Critically
po si tioned me dia flow chan nels al low greater
move ment of fluid from layer to layer (Fig ure
2.).  Three dis tinct me dia sec tions, made from mul ti ple me dia/net ting lay ers, are com bined to form a fil ter
car tridge (Fig ure 3).  The outer and mid dle sec tions con tain mul ti ple lay ers of in ter leaved fil ter me dia and 
fluid dis tri bu tion net ting.  Within each me dia layer, a por tion of the fluid trav els through the me dia while
the bal ance of fluid is de liv ered di rectly to the next dis tri bu tion layer through the flow chan nels. The fluid 
dis tri bu tion net ting pro vides lon gi tu di nal and lat i tu di nal flow paths to evenly dis trib ute fluid flow across
the sur face of each suc ces sive fil ter me dia layer.   

Absolute Ratings

Un like com mons string-wound or melt-blown
fil ters, PolyNet fil ters are ab so lute rated at the
stated mi cron rat ing.  Ab so lute re moval rat ings
for PolyNet fil ters are de ter mined us ing a fil ter
per for mance method com ply ing with the gen -
eral pro ce dures out lined in ASTM STP 975. 
The ab so lute rat ings are de fined as the par ti cle

size (x) pro vid ing an ini tial Beta Ra tio (βx) =
1000.  At this Beta Ra tio, the re moval ef fi ciency 
is equal to 99.9%.  Ad di tionally, CUNO de fines
an ab so lute rat ing as be ing main tained over the
life of the fil ter, even as dif fer en tial pres sure
builds across the fil ter as DE fines are cap tured.

This as pect is par tic u larly im por tant in re ten tion 
of DE fines by trap fil ters, since the fil ters can
re main in ser vice for months at a time and are
re quired to op er ate con sis tently over the life of
the fil ter.  Com mon string-wound or melt-blown 
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Figure 3 - Cut-away of the PolyNet filter
cartridge showing the three sections

Figure 2 - PolyNet filter media cross-section.


