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4OPTECHNOLOGYWITH
CERAMICMEMBRANEFILTER�

4HE ½LTRATION WITH CERAMIC
MEMBRANES DURING THE DISINFECTION
PROCESS OPENS NEW PERSPECTIVES FOR
FULLYBIOLOGICALSEWAGETREATMENT�

!FTER MANY YEARS OF DEVELOPMENT WORK� ±"ERGMANN
5MWELTTECHNIK² FROM 3AXONY IN COLLABORATION WITH
±)T. .ANOVATION !'² FROM 3AARBR~CKEN SUCCEEDED
IN INTEGRATING A UNIQUE MEMBRANE ½LTER SYSTEM INTO
THE 73"� PROCESS� 4HE STIPULATED TESTS WERE PASSED
SUCCESSFULLY AND THUS THE INNOVATIVE SOLUTION NOW HAS
GENERAL TECHNICAL APPROVAL FROM THE ±$EUTSCHES )NSTITUT
F~R"AUTECHNIK²�$)"T	ASWELLASTHE#%MARK�$UETOTHE
UNIQUEOPERATIONANDCONSTRUCTION�THEMANDATORYANNUAL
EXCHANGEOFTHEMEMBRANESTAGEBECOMESOBSOLETEFOR
THE½RSTTIME�

-ILLIONSOFPARTICLESFORMECHANICALBARRIER�

4HE INDIVIDUAL MEMBRANE IN THE DISINFECTION STAGE
CONSISTSOFCERAMICSWHICHAREAPPLIEDTOTHESUPPORTING
BODYINSEVERALLAYERS�4HEAPPLICATIONOFTHISSEPARATION
LAYER OCCURS IN AN IMMERSION PROCESS IN THE �M RANGE�
4HE FOLLOWING MATERIALS ARE USED FOR THE SUPPORT AND
SEPARATIONLAYERS�

#ARRIERMATERIAL�SUPPORT	�
α!L�/��!LUMINA	

!CTIVESEPARATIONLAYER
α!L�/��!LUMINA	
4I/��4ITANIUMDIOXIDE	
:R/��:IRCONIUMOXIDE	

!POROUSSURFACESTRUCTUREARISESINTHESUBSEQUENT½RING
OFTHEPLATES�4HEPORESHAVEASIZEOF���NM�4HE½LTER
PLATES HAVE AN EFFECTIVE ½LTER FACE OF APPROX� ���� M 
WITH �� HORIZONTAL RUNOFF CHANNELS EACH� ! DE½NABLE�
MECHANICAL BARRIER ARISES� THAT ALLOWS FOR A STABLE
MICRO¾ITRATION� !LL WASTE WATER COMPONENTS� WHICH ARE

LARGERTHANTHISPOREDIAMETER�AREHELDBACKATTHE½LTER
SURFACE�4HEPERMEABILITYOFSUCHAPLATEIS�����L�M  
H BAR�!½LTERMODULE�INTURN�EXISTSOFTENPLATESAND
HAS A TOTAL ½LTER AREA OF ���� M � 4HESE CERAMIC ½LTERS
SETTHEMSELVESAPARTFROMPREVIOUSMEMBRANESYSTEMS
THROUGH THEIR HIGH MECHANICAL� CHEMICAL AND THERMAL
RESISTANCE�

&IRST MEMBRANE FILTER SYSTEM FOR USE
DOWNSTREAM�

&ORA�2%PLANT�THE½LTRATIONUNITISMADEUPOFTHREE
MODULES WHICH TOGETHER HAVE A ½LTER AREA OF ���� M �
3ITUATED BELOW IT IS AN AERATION UNIT COMPRISING THREE
MEMBRANETUBEAERATORSINASTAINLESSSTEELFRAME�4HE
ENTIRE UNIT IS THEN SIMPLY HUNG INTO THE CLARI½CATION
CHAMBER OF THE EXISTING 73"� SMALL WASTE WATER
TREATMENT PLANT� )T CAN� HOWEVER� ALSO BE USED IN A
BIOREACTORORATANKDOWNSTREAM�4HEMEMBRANE½LTER
MODULES ARE DESIGNED FOR SMALL SEWAGE TREATMENT
PLANTSANDSEWAGETREATMENTPLANTSFORUPTOASIZEOF
���2%�

#ERAMICMEMBRANE½LTRATIONUNITSWITH
ONE½LTERMODULEEACH�0HOTO�)T..ANOVATION
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.OVELCLEANINGPROCESSPROLONGSSERVICELIFE�

!S OPPOSED TO THE UP UNTIL KNOW KNOWN SYSTEMS�
ADDITIONAL CLEANING OF THE ½LTER SURFACE OCCURS WITH
ABRASIVEBODIES�4HECARRIERMATERIALWHICHISPRESENTIN
THEBIOLOGICALSTAGEOFTHE73"�PROCESSISUTILIZEDFOR
THAT�4HEDISTANCEBETWEEN½LTERPLATESISCHOSENSUCH
THATA¾OWOFABRASIVEBODIESFORSURFACECLEANINGCAN
OCCUR�"LOCKAGEISAVOIDEDPERMANENTLY�

&OR PERMEATE REMOVAL WITH A DRAINAGE PUMP� EACH
MODULE HAS TWO CONNECTION BRANCHES� 0ERMEATE IS
PUMPED INTO A RESERVOIR TANK� FROM WHICH IT CAN ¾OW
AWAY FREELY� #ONTROL OF THE PERMEATE PUMPS OCCURS
WITHTWO¾OATSWITCHESWHICHAREDIRECTLYATTACHEDTO
THE½LTRATIONUNIT�4HESECOND¾OATSWITCHSIGNALSAHIGH
LEVELANDINITIATESAHIGHER¾OWRATEOFTHEWITHDRAWAL
PUMP�4HEMEMBRANEPLATESCANBERINSEDWITH½LTRATE
FROM THE RESERVOIR TANK THROUGH A CHANGE OF ROTATION
DIRECTION OF THE PERMEATE DRAINAGE PUMPS� 4HIS ½LTER
WASHUSESUPTO���OFTHE½LTRATE�

-AINTENANCEWITHSIMPLESTMEANS�

! FUNCTIONALITY CHECK OF THE FILTRATION UNIT IS SIMPLE�
THE RUNOFF CHANNELS OF THE MEMBRANE FILTER PLATES
ARE ON BOTH SIDES STUCK INTO A PLASTIC END CAP �0%3	
WITH 05 CASTING RESIN AND ARE SLOTTED ONTO A CARRIER
FRAME IN PARALLEL TO EACH OTHER� 4HIS CONSTRUCTION HAS
THE ADVANTAGE� THAT AN EXCHANGE OF INDIVIDUAL PLATES
IS POSSIBLE WITHOUT MUCH HASSLE� 4HE FILTER PLATES ARE
TESTEDFOR LEAKSWITHAN INCREASEDBACKFLUSHPRESSURE
¯ BEFORE INSTALLATION� "LOCKAGES ARE REMOVED WITHIN
MINUTES BY RINSING WITH HOT WATER OR A CLEANING
AGENT� )F NECESSARY� THE MODULES CAN ALSO BE CLEANED
MECHANICALLY� FOR EXAMPLE� WITH SPECIAL BRUSHES�
&OLLOWING THIS MAINTENANCE� THE FLUX CAPACITY OF THE
MODULESISTESTED�)NFUTURE�ATIMEDEPENDENTPRESSURE
DROP CONTROL WILL ALSO BE INTEGRATED INTO THE CONTROL
SYSTEM IN ORDER TO IMMEDIATELY RECOGNIZE POSSIBLE
BREAKDOWNSSUCHASAMEMBRANEBREAKAGEORLEAKSIN
THEHOSESYSTEM�)NITSENTIRETY�THECERAMICMEMBRANE
MODULESAREALOWMAINTENANCEANDLOWSERVICESYSTEM
�,OW -AINTENANCE 3YSTEM	� !S A FIRST ONE OF ITS KIND�
THE ANNUAL EXCHANGE OF THE MEMBRANE STAGE IS NO
LONGER NECESSARY� 3IMILARLY� THE NORMALLY STIPULATED
HAZEMEASUREMENTISDROPPEDWITHINTHEFRAMEWORKOF
MAINTENANCE�

-EMBRANEFILTERSCONVINCEPERMANENTLY�

5)N ORDER TO CHECK PERFORMANCE OF THE NEW ½LTER
SYSTEM IN A STEADY LOAD SITUATION� A PLANT WORKING
WITH THE 73"� PROCESS AND CLASS # � ( WITH THREE
MEMBRANEMODULESANDTENCERAMIC½LTERPLATESEACH
INTHE½NALSEDIMENTATION�WASINSTALLED�4HEEXPANDED
CLARI½CATIONSYSTEMISINOPERATIONWITHOUTINTERRUPTION
AND WITHOUT CLEANING SINCE *ULY ����� #HARACTERISTIC
FORTHISINSTALLATIONISAPULSED¾OWOFABRASIONBODIES
THROUGH THE GAPS BETWEEN CERAMIC ½LTER PLATES� !T
THETIMEOFINSPECTIONBYTHEAUTHOR���TH!PR�����	�
THE INSTALLATION WORKED WITH A ¾OW RATE OF �� LITERS
PER HOUR AND A NEGATIVE PRESSURE OF ��� MBAR AT THE
PERMEATE PUMP� 4HE PUMP WAS AT A LEVEL OF ���� M

&ILTRATION5NIT$ETAIL�
0HOTO�"ERGMANN5MWELTTECHNIK
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ABOVETHELEVELINTHE½NALSEDIMENTATIONTANK�&ORTHE
¾UXOF�����L�M� H�ATRANSMEMBRANEPRESSUREOF
���MBARISDERIVED�!PERMEATESAMPLEFROMTHE½NAL
SEDIMENTATION TANK AS WELL AS FROM THE ASSOCIATED
RESERVOIRTANK��LITERS	FORTHE½LTERWASHSHOWEDAVERY
SMALLAMOUNTOFTURBIDPRECIPITATE�4HISWASTOBEPUT
DOWN�HOWEVER�TOASECONDARYPOLLUTIONOFTHETANK�

"ACTERIOLOGICAL LOAD IS REDUCED
PERMANENTLYANDEFFECTIVELY�

)NASTEADYLOADSITUATION�THEADVANTAGESOFDISINFECTION
WITHCERAMICMEMBRANE½LTERSHAVEBEENCON½RMED�)T
ENABLESANEFFECTIVEDECREASEINBACTERIOLOGICALLOAD¯
WASTEWATERISTURNEDINTOBATHWATERQUALITY�3IMILARLY�
THE½LTERSYSTEMCAUSESANALMOSTCOMPLETEREMOVALOF
PARTICULATEMATTERUPTOTHELIMITVALUEOFTHEDRINKING
WATER REGULATION ���� &.5	� 4HE ±-ATERIALFORSCHUNGS
UND PR~FANSTALT �-&0!	 7EIMAR² WAS CHARGED WITH
THE PRACTICAL TEST OF THE MEMBRANE MODULE� !FTER
A SUCCESSFUL END OF THE TEST� THE GENERAL TECHNICAL
APPROVAL WAS AWARDED BY THE ±$EUTSCHE )NSTITUT F~R
"AUTECHNIK²�$)"T	FORTHEDISCHARGECLASSES�0AND�(
TOGETHERWITHTHECORRESPONDING#%MARK��9OUCAN½ND
THERESULTSOFTHETESTONPAGE�	�

±73"�CONTROL²CONTROLSYSTEMFROM����
ONWARDS�

#URRENTLYFURTHERDEVELOPMENTWORKONTHE½LTERMODULE
IS BEING DONE� &UTURE� THE TECHNOLOGY FOR RINSING THE
MEMBRANE ½LTERS IS SUPPOSED TO BE CHANGED SUCH THAT
NOSECONDARYCONTAMINATIONTHROUGHBIO½LMFORMATION
OR OTHER FACTORS CAN OCCUR� 4HE RESERVOIR IS POSITIONED
IN THE PLANT´S CONTROL CABINET IN SUCH A WAY THAT IT IS

EVENSIMPLERTOREACHITFORMAINTENANCE�CLEANINGAND
DISINFECTION�&ROM����ONWARDS�DATATRANSFERANDTHE
INTEGRATIONOFTHEPROVEN±73"�CONTROL²CONTROL INTO
THEMEMBRANETECHNOLOGYWILLBECOMPLETED�

-EASUREMENTRESULTSOF
THEPLANT±#�(²UNDER
STEADYLOAD�SIMPLE
RANDOMSAMPLE	

0ARAMETER 5NIT &INALSEDIMENTATION
TANK 0ERMEATE

P(VALUE ���� ����

ELECTRICALCONDUCTIVITY �3�CM ����� �����

4URBIDITY�SETTLEDSAMPLE &.5 ����� ����

#/$SETTLEDSAMPLE MG�L ��� ����

"/$�SETTLEDSAMPLE MG�L �� �

4OTALPHOSPHATE MG�L ���� ����

.(�. MG�L ���� ����

#ONTROLCABINETOFTHE½ELDEXPERIMENTALPLANT�
0HOTO�$IPL)NG�"�'OLDBERG
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0OSSIBLEAPPLICATIONSINSMALLSEWAGE
TREATMENTPLANTSWITHBIOLOGICAL
CLARIFICATIONSTAGE�

!NEW�PROMISINGTECHNICALSOLUTIONFORTHEDISINFECTION
OF BIOLOGICALLY CLARI½ED WASTE WATERS EXISTS WITH THIS
MEMBRANE½LTRATIONPLANT�!PARTFROMTHEUSEINPLANTS
WITHBIOLOGICALWASTEWATERTREATMENTACCORDINGTOTHE
73"�PROCESS�THECERAMICSMEMBRANESYSTEMCANALSO
BE USED IN SMALL SEWAGE TREATMENT PLANTS WITH OTHER
BIOLOGICALCLARI½CATIONSTAGES�&OREXAMPLE�INTRADITIONAL
ACTIVATED SLUDGE� TRICKLING ½LTER� ROTATING DISK ½LTERS OR
PACKEDBEDPLANTS�)TCANALSOBEUSEDASASTANDALONE
CLEANINGSTAGEFORATEMPORARYPARTIALSTREAMTREATMENT
OFDISINFECTEDWASTEWATERAFTERBIOLOGICALCLARI½CATION
TREATMENT�4HESUITABILITYHASALREADYBEENCON½RMEDTO
±"ERGMANN5MWELTTECHNIK²BY±-&0!7EIMAR²INATEST
REPORT�ACCORDINGTOPR%.�����PART��

3TRUCTURALFLEXIBILITY�

)NSTANDALONEPLANTS�THEMEMBRANE½LTRATIONUNITCAN
BE INSTALLED IN A SEPARATE TANK WHICH IS EITHER INSTALLED
INTHEGROUND�JUSTASTHESMALLSEWAGETREATMENTPLANT�
OR FREE STANDING� &OR THAT IT HAS TO BE EQUIPPED WITH
A PUMP FOR PUMPING SECONDARY SLUDGE INTO THE PRE
CLARI½CATION OF THE RESPECTIVE SMALL SEWAGE TREATMENT
PLANT� )FAGROUNDINSTALLATION ISCARRIEDOUT�THESYSTEM
CAN BE DESIGNED WITH AN OUTLET FOR THE INTRODUCTION
INTOSURFACEWATERSORGROUNDWATER�ACCORDINGTOWATER
QUALITY DISCHARGE CONSENTS� JUST LIKE AN ADDITIONAL ½NAL
SEDIMENTATION�! LEVELDEPENDENTDISCHARGINGFROMTHE
½NALSEDIMENTATIONTANKVIAAPUMPISTHEOBVIOUSCHOICE
FORASTANDALONETANK� �"'	

#ERAMICMEMBRANE
½LTRATIONUNITSWITHTHREE
½LTERMODULES�
0HOTO�"ERGMANN
5MWELTTECHNIK

$IPL�)NG�"ERND'OLDBERG

4HEENGINEERFORWATERMANAGEMENTHAS
COMPREHENSIVEPRACTICALEXPERIENCEINTHEAREASOF
DRINKINGWATERSUPPLYANDWASTEWATERTREATMENT�&OR
EXPERTSINTHERESPONSIBLEAUTHORITIES�ASWELLASFOR
OWNERS�HEPUBLISHESIMPORTANTINFORMATIONONTHE
TOPICOFSMALLSEWAGETREATMENTPLANTSIN�

±+LEINKLiRANLAGENHEUTE²�3MALL3EWAGE�
4REATMENT0LANTS4ODAY	�SECONDEDITION����
±$ICHTHEITSPR~FUNGVON'RUNDST~CKS�
ENTWiSSERUNGSANLAGEN²�)MPERMEABILITY4ESTS
FOR'ROUND$RAINAGE3YSTEMS	�����
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&yRSTEREISTEIG�
�����7ANDLITZ�/4"ASDORF

4ELEFON���������������
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!BRASIONBODY�"ODIESWHICHAREUSEDFOR
ABRASIONANDTHUSFORCLEANINGTHE½LTERSURFACE�

&LUXPERFORMANCE�&ILTRATIONPERFORMANCE

0ERMEATE�7ASTEWATERFROMWHICH�FOREXAMPLE
OFBACTERIA�HAVEBEENREMOVEDBY½LTRATION�

2ETENTATE�4HEMATERIALWHICHHASBEENHELDBACK
ATAMEMBRANEAFTER½LTRATION�

3USPENSA�3OLIDPARTICLESANDTHEHAZEFRACTION
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