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Beer filtration

Professional filters not only for big breweries
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The Bilek Filtry company covers all your needs for
the filtering and sanitizing process

Filtration, stabilization and sanitation processes are key pillars for beer making
in breweries. They are decisive for the qualitative factors such as taste, clarity,
microbiological and colloidal stability, and shelf life of beer.

We produce and provide a comprehensive range of filters, covering all the needs
of the filtration process, from the primary filtration of beer through water to the
sterile filtration of technological gases.

We supply CIP units and systems for sanitation and regenerative processes.

Various methods of beer making and its strategic focus on the specific market
require different methods of filtration and microbial stabilization. The best brew-
eries today utilise several types of filters in the filtration of top beers to achieve
the highest quality at the lowest possible financial cost.

We use three types of filters for the primary filtration. You can choose between
a traditional sheet (frame) filter with cellulose cartons.

An FKS kieselguhr filter with steel candles of coiled wire (with a trapezoidal
profile) is a more effective solution. This provides a high filtration efficiency and
capacity at moderate costs. It also allows dosing of aids (loss type) for colloidal
stabilization.

The crossflow membrane filter FCB is the most advanced solution. Its filtration
efficiency is high and operating costs are the lowest. It works with a permanent
filter media - membrane modules, which can be regenerated. Thus, there are no
demands on the filtering waste.

Crossflow filters can be used also for filtration of product and process water. By
regeneration and recycling of water, the breweries are able to achieve significant
economic savings in its purchase and disposal process. We install FTR safety
trap filters on the outlets of the primary and colloidal filtration.

The original expressive characteristics of the finished beer is an essential argu-
ment for the business success. The characteristics are largely influenced by an
established thermal pasteurization. It forms negative flavour tones and reduces
the oxidation resistance of beer.

Production assortment of Bilek Filtry:

® FKS kieselguhr filters of candle type

® FTRsafety - trap filters

® FD, FKL sheet and cloth filters

® FCB membrane crossflow filters (hydrodynamic)

® FMS membrane cartridge filters (cartridge - hydrostatic)
® FTS stabilisation filters — modules (colloids)

® Gasfilters

® (IPsystems

A secondary microfiltration using microbial mem-
brane filters is an advanced solution, which guar-
antee an absolute detection of yeast and bacteria.
This guarantees the microbiological stability and
storage life. Thus there is no need for pasteuriza-
tion. An excelling taste originality of beer is created
and the energy costs are significantly reduced.

We install the FMS membrane candle filters in the
pipeline for microbiological water filtration and gas-
es for various purposes throughout the entire plant.

The line of filter technology includes also the FST
stabilizing filter, which provides colloidal stability of
beer and storage life. Our production assortment
includes the CIP sanitary units, which are essential
to ensure flawless results of filtering and a com-
plete technological purity of operation without any
contamination.

All products are undergoing a constant technolog-
ical development, which is closely linked with the
analysis of the results from the top brewing plants
and research facilities.

Excellence in beer making is necessarily associated
with controlling the filtering quality. Therefore, we
offer variety of the control and analytical instru-
ments. These include for instance turbidity meters,
integrity testers for microfiltration cartridges.
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Scheme of filtration and sanitation in breweries

.......................................................................................................................................................................... .

O Primary filtration of beer
@ Colloid filtration of beer

© Microbiological filtration
(guaranteed filtration)

O Water filtration (5]
(4)

@ Gas and steam filtration

O Sanitation Microfiltration and sanitation system

(3]

Microfiltration filter
A/‘/

CIP sanitation system

Stabilization ﬁlter

Sheet filter > \
\ Trap fllter

Cross-flow filter

Kieseguhr candle filter
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Beer filtration

............................................................................................................................................................................

FKS - Kieselguhr filter of candle type

o Established technology

® Good capacity performance

® Good sensorial capabilities

® Very low consumption of sanitation aids
® Long filtration cycles

FCB - Crossflow for beer

® Polymer and ceramic capillary membranes

© Allows absolute detection of microbiology

® Excellent sensorial characteristics of beer

© Minimum exposure to oxygen and no exposure to minerals
© Without the burden of environmental waste

FMS - Depth and membrane filtration

© (Cold beer stabilization without pasteurization
© Absolute guarantee of microbiology

® Very low cost of filtration

o Without pasteurization aftertaste

o Significantly extended shelf life of beer

® Zero oxygen content
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FKS beer filtration

A time-proven technology



FKS filtration principles

The filtering layer consists of a filter material
(mostly of kieselguhr, pearlite, etc.) floated onto
the filtering carriers - filtration candles from steel
of a special spiral structure for high deformation
resistance and long life of these carriers, resulting
in high efficiency of filtration.

The filtering agent — suspension — (mostly
kieselguhr) is prepared in a mixer vessel. The basic
filtering layer is floated onto the candles by means
of a so-called “quick floating’, or a circulation with
a circulation pump. A liquid fluid is flown across
the candles and the kieselguhr therein will cling to
the candle surfaces, making a filtering layer there.

The liquid to be filtered is forced through this filtering
layer by action of the circulation pump. The turbid-
making particles will remain caught up there.

Vr 8
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To make the filtration cycle sufficiently
powerful in the capacity and cost-saving,
additional kieselguhr is continuously supplied
onto the candles in controllable amounts
during the filtration, driven by a dosing pump.
Hereby, the filtration cake is maintained
in a permeable condition with a relatively
constant flow rate and filtration effect for a
predefined period of time.

The filtration cake is removed from the
candles either manually or by means of a
semi-automatic rinsing once the filtration
ends up.

Very low operating costs per unit of volume
and high productivity and efficiency are
typical for this kieselguhr filtration.

A detail of the candle slots between
the turns of the trapezoidal wire
(slot width 50 micrometres)

A sample of the uniformly
floated individual layers of
kieselguhr on the candle.
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Efficiency comparison: FKS filter versus sieve filter

.......................................................................................................................................................................... .

Pre-filtration beer
Impurities #54
Layer of kieselguhr *..
Supporting filtration sieve @
Draining sieve @
Fixed support [

Post-filtration beer

In the event of the sieve filters, the growths or changes in the filtration flow rate or pressure will cause deformation
of the bearing sieve (fabric from fine wires), and thus also of the kieselguhr filtration layer. Imperfect compactness
of the layer will then cause a leakage of kieselguhr and caught up impurities into the filtrate. The filtration efficiency
is dependent on the rate and amount of pressure changes.
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Post-filtration beer

Being strong, the cylindrical filtration candle of steel will prevent the filtration layer deformations, given normal
pressure conditions during the filtration. The stable filtration layer shows a high efficiency in capturing the impurities.
As such, the candles from trapezoidal wires will allow even the fine filtration of beer with microbiological impacts.
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Greater filtering capacity
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.......................................................................................................................................................................... .

/—| Maximum diameter/filtration surface of the continuous layer

ey | Base layer diameter/filtration surface

Steel candle diameter/supporting surface

The candlefiltration surface grows with growing
amounts of the floated kieselguhr and captured
impurities, resulted in a prolonged filtration
cycle and increased volumes of filtered beer.

Kieselgubhr filter construction and efficiency: Comparlson

..........................................................................................................................................................................

FKS FILTER

PLATE FILTER OF SIEVE TYPE

low purity of filtered beer

for coarse/primary filtering only

mechanical rinsing of plates — slower cleaning method
low sanitizing ability of sieve plates

lowver filtering capacity — filtration surface of a sieve
plate is constant during filtration

low life of the filtration sieve

* + 4+ + %+

high purity of filtered beer
all the filtration levels are mastered

quick cleansing by a reverse pressure surge (firing) —
shorter pre-filtration phases

excellent sanitization of the filtration candles

higher filtration capacity due to growing active surface
during the filtration process

long life of the filtration candle
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Cost savings when matched against the sheet filtration

.......................................................................................................................................................................... .

100 =

80 =
70 —
60 —

50 =

* The diagram reflects the beer filtration

cost savings during the actual operation.
The resulting savings depend on the beer
making technological processes.

30 =

20 -

Litres of filtered beer x 1,000

10 =

20 40 60 80 100 120 140 160 180 200

Cost savings in thousands CZK

Overall comparison of filtration efficiency

.......................................................................................................................................................................... .

SHEET FILTRATION FKS FILTRATION

= reduced body, aroma, taste, and colour &k will preserve body and enhance aroma, taste and colour
= high expenses for sheet filters &k filtration with kieselguhr is 10-times to 50-times cheaper
= open hydraulic system — risk of external infections ik closed hydraulic system = sanitizable system

and dripping losses & A fixed steel candle will guarantee the same filtration
= Impurities may infiltrate into beer should the efficiency at any pressure

recommended pressure level be exceeded
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FCB Crossflow
Future technology f or be EI’



Filter functions diagram

.....................................................................................

Non-filtered beer

Concentrate (circulation loop)

e B

Conventional system - one-way flow

In the tangential flow circulation in one direction
only, there is uneven fouling of the membrane filter
surface, lower efficiency of backwashing and hence a
reduced filtering performance.

A system with reverse flow

With automatic changing of direction of the tangential
flow, the entire filter surface is utilized more evenly.
Backwashing is therefore more efficient and the
membrane is cleaned better.
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Cross-Flow principle

Filtered beer

Backwashing using
filtered beer

Backwashing the membrane The membrane after
backwashing
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== Direction and intensity of reverse flush ‘ Direction of the loop flow
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Cold microbiological
stabilisation of beer



Microfiltration provides
cold microbiological
stabilization of beer

Introduction

Microbiological stabilization is crucial for the shelf life
of botled beers. Along with this, as the producers are
currently focusing on the new and faraway emerg-
ing markets, there is a critical question about how to
ensure that the end users receive beer with desirable
characteristics.

It has been proven that beer which has undergone a fil-
tration under the cold stabilization, retains its unique and
desirable characteristics better and longer than beer sta-
bilized by a flash pasteurization. For a cold stabilization,
beneficial effects on taste characteristics throughout the
life of beer have been proven as well.

Main benefits of microbiological filtration

Cold stabilization preserves the unique original
characteristics of beer by preventing major
changes in taste.

The line of Parker domnick hunter membrane
filters allows achieving a fresh and natural taste
compared to the flash pasteurization.

Cold stabilization ensures unique characteristics
of beer throughout its shelf life.

For BEVPOR filters, it is possible to easily test
their integrity before each filtering and thus verify
their effectiveness.

The material properties of the PES membrane
are characterized by low adsorption and thus
minimize the loss of desirable beer components
and preserve foaming.

BILEK FILTRY

The line of BEVPOR microfiltration products from the Park-
er domnick hunter company not only performs the micro-
bial stabilization of beer, but also retains its unique sensory
characteristics.

The line of membrane filtration BEVPOR products, i.e. filter-
ing, which employs the PES membrane, minimizes adsorption
of beer components compared with polyamide membranes.

Microfiltration removes all microorganisms;
Microfiltration is also effective against microorganisms
stages that are heat-resistant during pasteurization,
such as spores and cysts.

The filters with the BEVPOR membrane can be
repeatedly regenerated effectively to achieve its longer
life.

domnick
hunter
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Introduction

When deciding on the method of filling beer into bottles and kegs it is necessary to en-
sure the microbiological stability of the finished product that leaves the brewery gates,
and thus guarantee its adequate shelf life. \When shipping beer, the increasing distance
from the brewery, there is an increased emphasis on the shelf life of beer.

Brewers carefully select and tune the character components of beer so that their brand
had unique and distinctive characteristics. These unique characteristics, which include
colour, brightness and taste, as well as bitterness and sweetness, should remain un-
changed after treatment by the microbiological filtration and stabilization.

Cold stabilization is a method of final microbial beer filtration using a microporous mem-
brane, in which the yeasts and typical organisms causing spoilage are removed from beer,
thereby achieving a longer shelf life. In the case of conventional methods of beer stabili-
zation, i.e. the flash pasteurization, there is no removal of yeast and microorganisms by
separation unlike in the microfiltration; instead, they are deactivated by the action of heat.

Comparison of cold stabilization vs. flash pasteurization

The final stabilization of beer using microfiltration is a generally accepted method of a
more gentle stabilization and getting ,a cleaner, fresher, more natural flavour in com-
parison with the flash pasteurization.

BILEK FILTRY

Flash pasteurization also requires a higher relative
consumption of water and energy, which makes
the method of cold stabilization more attractive to
micro-breweries, as well as large manufacturers.

In the past, the flash pasteurization was the pri-
mary method of beer stabilization. When using
this method, however, due to heating, cooling and
use of chemical additives, there might be changes
in taste (the so-called pasteurization flavour) and
thus changes in the unique characteristics of beer,
which have been previously selected with such
care.

The line of microfiltration filters from the Parker
domnick hunter company warrants the microbi-
ological stabilization of beer while preserving its
unique characteristics.

The effect of flash pasteurization and cold stabiliza-
tion using the BEVPOR microfiltration line from the
Parker domnick hunter company has been studied
through a series of independent tests.

6
8
T
g0
£
[15]
a
k]
gz 4
€
D Flash 2
pasteurization
3
D Cold
pasteurization
2
1 +—
0
Metal More bitter Crisper Sweeter Softer Sulphur
Taste characteristics

Figure 1 - Triangular taste test using three glasses, which was conducted by one of the leading brewers in the UK

The above study conducted by a UK’s leading brewery shows that on the basis of the trian-
gular taste test, beer packed after the cold stabilization becomes a product that protects
the profiles of a desirable, crisp and bitter taste, compared to the pasteurization (Figure 1).

In this test, carried out by a panel of experienced taste panel, the same batch of beer was
tested after the cold stabilization and the flash pasteurization.

Bilek Filtry s.r.o0., 696 21, Josefov 135 |

The objective was to determine whether a method
of stabilization influences the beer characteristics of
the finished product. In this case, the obtained data
of the brewery helped choosing cold stabilization as
a preferred method of microbial stabilization.
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The conducted studies found not only the instantaneous changes in the char-

Does the Stabilizatian acteristics of beer after pasteurization, but also helped determining that the

method of stabilization affects the characteristics of beer throughout its shelf

method dffect the '"Fe=2>:

In this work it was found that the cold stabilization through BEVPOR filtration pro-
Sh e I Ii e 0 b ee r? longs the period during which the beer shows the characteristic signs of staleness
] / oxidation. Microfiltrated beer showed the signs of oxidation not only after a longer

period; they were also much less pronounced in that 12-month test.
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Figure 2 - The taste during the shelf time after pasteurization with signs of staleness / oxidation
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Figure 3 - The taste during the shelf time after microfiltration with signs of staleness / oxidation

Another brewery in the south of England performed another test, which studied both the flash pasteurizati-
onand the cold stabilization, in order to determine which of these methods will be used for bottling premium,
high quality beer. The same brew of beer was sent to two different contractors for packaging, where one of
them bottled beer after the flash pasteurization and the second one after the cold stabilization.

According to the brewing team, microfiltration proved as a gentler process that preserves the
late hoppy properties of beer.

Microfiltration membrane system with CIP
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Does cold stabilization change the characteristics of beer?

The cold stabilization has an effect on beer properties of the finished product, however,
upon the correct choice of the filter materials this impact can be minimized, thus pre-
serving the unique characteristics of beer.

The line of BEVPOR microfiltration products utilises a polyether sulfone (PES) membrane,
which has been carefully selected because of its excellent performance characteristics in
the applications of beer stabilization. One of the major job requirements laid on the PES
membrane was to ensure that the unique characteristics of beer are preserved, while
guaranteeing the elimination of yeasts and typical spoilage organisms.

The microfiltration elements are designed to eliminate spoilage organisms according to
their size, but also remove the other substances, such as suspended solids, proteins, po-
lysaccharides and colour through adsorption. Depending on the extent of adsorption, the
final characteristics of beer may change.

PP
Polysulphone

Polyamide Gamma Globulin

Membrane Material HSA

Figure 5 - Adsorption of proteins on microporous membranes (Source: Akzo Nobel)
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Conclusion

Studies were conducted on the adsorption of
protein components of foam during the mem-
brane microfiltration using two commonly used
membrane materials, polyethersulfone (PES) and
polyamide (PA), in both cases of 0.45 and 0.65
micron ratings. (1) (2) The results showed that the
membrane material had an impact on the protein
content in the filtrate. PES decreased the protein
content less than the PA membrane. It has also
been found that the micron rating has influence on
the adsorption of proteins, wherein the effect of
0.65 micron filtersis lower than 0.45 micron filters.

One more study was conducted to demonstrate
the low degree of protein adsorption expected
with PES membrane in comparison with the oth-
er materials that are used for filtration of beer,
and demonstrates functional advantages of PES
in terms of multiple aspects (Figure 5). Primarily
due to its lower adsorption of proteins in the case
of PES, the filtration has a negligible effect on the
physical and sensory properties of the first run
brew, which means that the quality, such as the
foaming capacity, colour and flavour remain un-
changed.

Secondly, due to the low adsorption affinity the
PES membrane does not get clogged as easily as
the PA, and can be easily cleaned using the CIP
processes, so that the system can be regenerated
and reused. Both of these qualities were observed
by different brewers who reported the related
functional benefits of using the BEVPOR filters.

We offer a team of specialists from the Parker
domnick hunter company, which can help deter-
mine the correct filtration system based on a se-
ries of tests and investigations.

Based on understanding the application and the
critical issues for the business, Parker domnick
hunter can help arrange such a filtering solution
that will increase the value of your business.

©® Itwas demonstrated that the final stabilization of beer preserves the unique properties of beer over the

lifetime of the product in comparison with the flash pasteurisation.

©® Gentle effects of the microfiltration cold stabilization and the low adsorption properties of the PES membrane

prevent significant changes in taste.

©® BEVPOR filters can be routinely and reliably tested in terms of integrity to guarantee the microbial

stabilization of beer filled into bottles or kegs.
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