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Abstract

Reasonable filtration costs and reliable process conditions are
the main requirements from the brewing industry. Sartorius
Stedim Biotech was asked to provide a new benchmark for the
final filtration step upstream of the bottling machine.
Customer requirements for this project are:

- Extended Service Life Performance
- Minimizing Filtration Cost to Minimum
- Reduction down times costs

Filtration studies were performed onside

at a Brewing Company in Japan. Best results were achieved with
the product Sartocool® PS 0.65 pm. Based on the test results

a B-side test with forty-eight membrane filter cartridges was
performed at one bottling plant in Japan.

Finally the competitor’s PES product formerly used in the filtration
step has been replaced with Sartocool® PS 0.65 pum. Sartocool® PS
installed upstream of the bottling machine has become state of
the art for the Brewing Companies in Japan.

Background

The filtration line upstream of the filling machine consists of a
prefilter (polypropylene depth filter) and a final membrane filter
(PES membrane). The final filtration step upstream of bottling

Picture 1: Structure Sartocool® PS Membrane.

The membrane convinced by an asymmetrical configuration. Resulting to
the membrane structure highest service life performance has been achieved
without any negative influences by B- glucan.

must ensure that the beer is free of yeast cells to guarantee a beer
shelf life of several months. The filtration process has to be per-
formed without affecting the taste or the odor of the beer itself
and, on the other hand, filtration costs need to be kept under control.

Application

To ensure that all beer brands attain the company's high quality
standards, all beer must be filtered upstream of the bottling
machine. The customers requirements are as follows:

- Beer must be free of yeast cells.

- lIts taste and odor may not be affected by filtration.

- Filtration costs must be kept within an acceptable range.

- The filtration process and integrity testing must be reliable.

The brewery plants are equipped with fully automated filtration
lines. Each of these lines consists of a prefilter housing and a
membrane filter housing. Daily filtration processes are controlled
automatically by PLC software. Regular sterilization cycles with
hot water are performed to ensure optimal process conditions.
Following sterilization, the membrane filters are integrity-tested
and the test results are documented in a process database.
Regeneration with caustic soda and citric acid is performed at
regular intervals to increase the total throughput of the mem-
brane filter cartridges. This additional regeneration step ensures
reliable process conditions and keeps filtration costs low.

Product

Sartocool® PS filter 0.65 um cartridges feature a single-layer poly-
ethersulfone membrane (PES). Based on the membrane structure
an extended total throughput and high flow rates are achieved.

The key features of a PES membrane, which is used in Sartocool® PS,
is its excellent chemical compatibility with caustic and acic CIP
solutions over the entire pH range of 1 to 14. Using caustic,

which is available in any plant, ensures effective regeneration of
Sartocool® PS, extending the service life. Moreover, regeneration
lowers filtration costs.

The integrity of Sartocool® PS membrane filter cartridges can be
easily checked by performing an integrity test before and after
filtration. In combination with a regular sterilization process, the
highest microbiological standards are achieved. The microbiological
retention rate for Saccharomcyes cerevisiae yielded a log reduc-
tion value (LRV) of = 7.

Results | Filtration Costs

The Japanese Brewing Company selected one bottling plant for the
initial B-side test using the Sartorius Stedim Biotech filter
cartridges. Forty-eight Sartocool® PS 0.65 pm membrane filter
cartridges were installed in one filter housing. The objective of the
trial run was to raise the benchmark for the total throughput up
another notch. Up until the trial run was due to take place, the
plant's total throughput had been around 300,000 liters of beer
per cartridge.



The test run with Sartocool® PS was performed over several weeks.
During the initial trial, no pressure increase was determined.

This phenomenon is based on the cartridges' specific membrane
asymmetry. The B-side test at the bottling plant confirmed the
results obtained by the company's R&D center. At the end of the
filtration trial, the total throughput attained with Sartocool® PS
was approximately 500,000 liters of beer per cartridge. This means
that Sartocool® PS achieved an increase of 60% in total through-
put, considerably outperforming the company's former bench-
mark. Accordingly, Sartocool® PS cut filtration costs as it does not
have to be changed so often. During the entire run, all beer batches
were checked for their microbiological quality and other quality-
relevant parameters. However, none of the batches showed any
contamination with yeast cells, and each batch was released for
sale. All of the customer requirements were successfully met and
a new filtration benchmark was defined for brewing company.
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Graph 1:To increase the total throughput regeneration cycles were
performed with caustic soda. After every cycle the differential pressure
revert back close to zero bar. The membrane was regenerated and the
build-up blockage compounds were successful removed.

That 's an indicator about the positive regeneration effect. The total
throughput for the filter cartridges has been enhanced accordingly.

Integrity Testing

Membrane filter cartridges are regularly integrity-tested to ensure
that they will continue to perform properly under process condi-
tions even after undergoing multiple sterilization and regeneration
cycles and to prevent microbiological contamination.

An integrity test must be performed after sterilization of the filter
cartridges and of the system before starting a filling process to
guarantee that the entire production lot will be free of yeast cells.

Conclusion

Based on the good cooperation among the Japanese Brewing
Company, Alfalaval and Sartorius Stedim Biotech on the highly
successful completion of the trial filtration runs, Sartocool® PS
filter cartridges were installed at the end of the filtration trial runs
at all of the other brewery plants in Japan. The outstanding results
achieved during first run have been confirmed since then. So far,
Sartocool® PS has garnered nearly 100% of market share at the
Japanese Brewing Company, which therefore no longer uses the
competitor products.

Sartocool® PS membrane filter cartridges provide improved oper-
ating reliability. The pressure drop increased only at the end of the
filtration trial. The filtration process with Sartocool® PS runs
smoothly without entailing any interruption of the filling process.
From ongoing test trials at other brewery companies we expected
equal feedback and as well additional turn over in the future.

The enormous increase in the total throughput has had a strong
impact on reducing filtration costs for the Japanese Brewing
Company. The customer is highly satisfied with its new filtration
process and the consistently excellent quality of the beer produced
thanks to Sartocool® PS.
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Graph 2: The pressure drop, results from the regular performed integrity test,
were stable over several weeks until the membrane filter cartridges were
replaced. Until the end of the B-side test no increase of the pressure drop
was detected. That's the indicator for a robust membrane filter cartridge,
which is used in a long term application. Pressure shocks and regeneration
cycles have no negative influence on the product performance.



Sales and Service Contacts

For further contacts, visit www.sartorius-stedim.com

Europe

Germany

Sartorius Stedim Biotech GmbH
August-Spindler-Strasse 11
37079 Goettingen

Phone +49.551.308.0
Fax +49.551.308.3289

www.sartorius-stedim.com

Sartorius Stedim Systems GmbH
Schwarzenberger Weg 73-79
34212 Melsungen

Phone +49.5661.71.3400
Fax +49.5661.71.3702

www.sartorius-stedim.com

France

Sartorius Stedim Biotech S.A.
ZI Les Paluds

Avenue de Jouques - BP 1051
13781 Aubagne Cedex

Phone +33.442.845600
Fax +33.442.845619

Sartorius Stedim France SAS

ZI Les Paluds

Avenue de Jouques - CS 71058
13781 Aubagne Cedex

Phone +33.442.845600
Fax +33.442.846545

Austria

Sartorius Stedim Austria GmbH
Franzosengraben 12

A-1030 Vienna

Phone +43.1.7965763.18
Fax +43.1.796576344

Belgium

Sartorius Stedim Belgium N.V.
Leuvensesteenweg, 248/B
1800 Vilvoorde

Phone +32.2.756.06.80
Fax +32.2.756.06.81

Denmark

Sartorius Stedim Nordic A/S
Hoerskaetten 6D, 1.
DK-2630 Taastrup

Phone +45.7023.4400
Fax +45.4630.4030

Hungary

Sartorius Stedim Hungaria Kft
Kagylé u. 5

2092 Budakeszi

Phone +36.23.457.227
Fax +36.23.457.147

Italy

Sartorius Stedim Italy S.p.A.

Via dell'Antella, 76/A

50012 Antella-Bagno a Ripoli (FI)

Phone +39.055.63.40.41
Fax +39.055.63.40.526

Netherlands

Sartorius Stedim Netherlands B.V.

Edisonbaan 24
3439 MN Nieuwegein

Phone +31.30.6025080
Fax +31.30.6025099

Poland

Sartorius Stedim Poland Sp. z 0.0.

ul. Wrzesinska 70
62-025 Kostrzyn

Phone +48.61.647.38.40
Fax +48.61.879.25.04

Spain

Sartorius Stedim Spain SA
C/Isabel Colbrand 10,

Oficina 70

Poligono Industrial de Fuencarral
28050 Madrid

Phone +34.90.2110935
Fax +34.91.3589623

Switzerland

Sartorius Stedim Switzerland AG
Ringstr. 24 a

8317 Tagelswangen

Phone +41.52.354.36.36
Fax +41.44.52.354.36.46

U.K.

Sartorius Stedim UK Limited
Longmead Business Park
Blenheim Road, Epsom
Surrey KT19 9 QQ

Phone +44.1372.737159
Fax +44.1372.726171

America

USA

Sartorius Stedim North America Inc.
5 Orville Drive

Bohemia, NY 11716

Toll-Free +1.800.368.7178
Fax +1.631.254.4253

Sartorius Stedim SUS Inc.
1910 Mark Court
Concord, CA 94520

Phone +1.925.689.6650
Toll Free +1.800.914.6644
Fax +1.925.689.6988

Sartorius Stedim Systems Inc.
201 South Ingram Mill Road
Springfield, MO 65802

Phone +1.417.873.9636
Fax +1.417.873.9275

Argentina

Sartorius Argentina S.A.
Int. A. Avalos 4251
B1605ECS Munro
Buenos Aires

Phone +54.11.4721.0505
Fax +54.11.4762.2333

Brazil

Sartorius do Brasil Ltda
Av. Dom Pedro |, 241
Bairro Vila Pires

Santo André

Séo Paulo

Cep 09110-001

Phone +55.11.4451.6226
Fax +55.11.4451.4369

Mexico

Sartorius de México S.A. de C.V.

Circuito Circunvalacion Poniente No. 149
Ciudad Satelite

53100 Naucalpan, Estado de México

Phone +52.5555.62.1102
Fax +52.5555.62.2942

Asia | Pacific

Australia

Sartorius Stedim Australia Pty. Ltd.
Unit 5, 7-11 Rodeo Drive
Dandenong South Vic 3175

Phone +61.3.8762.1800
Fax +61.3.8762.1828

China

Sartorius Stedim Beijing

Representative Office

No. 33, Yu'an Road,

Airport Industrial Zone B, Shunyi District
Beijing 101300

Phone +86.10.80426516
Fax +86.10.80426580

Sartorius Stedim Shanghai
Represantative Office

Room 618, Tower 1, German Centre,
Shanghai, PRC., 201203

Phone +86.21.28986393
Fax +86.21.28986392.11

Sartorius Stedim Guangzhou Office
Room 704, Broadway Plaza,

No. 233-234 Dong Feng West Road
Guangzhou 510180

Phone +86.20.8351.7921
Fax +86.20.8351.7931

India

Sartorius Stedim India Pvt. Ltd.
#69/2-69/3, Jakkasandra
Kunigal Road, Nelamangala Tq
Bangalore - 562 123

Phone +91.80.4350.5361
Fax +91.80.4350.5253

Japan

Sartorius Stedim Japan K.K.
KY Building, 8-11

Kita Shinagawa 1-chome
Shinagawa-ku

Tokyo 140-0001

Phone +81.3.3740.5407
Fax +81.3.3740.5406

Malaysia

Sartorius Stedim Malaysia Sdn. Bhd.
Lot L3-E-3B, Enterprise 4
Technology Park Malaysia

Bukit Jalil

57000 Kuala Lumpur

Phone +60.3.8996.0622
Fax +60.3.8996.0755

Singapore

Sartorius Stedim Singapore Pte. Ltd.
1 Science Park Road,

The Capricorn, #05-08A,

Singapore Science Park 2

Singapore 117528

Phone +65.6872.3966
Fax +65.6778.2494

Specifications subject to change without notice. Printed in Germany on paper that has been bleached without any use of chlorine. W - G.

Publication No.: SGK4002-e10042 - Order No.: 85032-535-93 - Ver. 04 | 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU (Weckner-Goltze Einstellungen)
  >>
>> setdistillerparams
<<
  /HWResolution [3386 3386]
  /PageSize [595.276 850.394]
>> setpagedevice


