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4OP฀TECHNOLOGY฀WITH฀
CERAMIC฀MEMBRANE฀FILTER�

4HE฀ ½LTRATION฀ WITH฀ CERAMIC฀
MEMBRANES฀ DURING฀ THE฀ DISINFECTION฀
PROCESS฀ OPENS฀ NEW฀ PERSPECTIVES฀ FOR฀
FULLY฀BIOLOGICAL฀SEWAGE฀TREATMENT�

!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	฀AS฀WELL฀AS฀THE฀#%฀MARK�฀$UE฀TO฀THE฀
UNIQUE฀OPERATION฀AND฀CONSTRUCTION�฀THE฀MANDATORY฀ANNUAL฀
EXCHANGE฀OF฀THE฀MEMBRANE฀STAGE฀BECOMES฀OBSOLETE฀FOR฀
THE฀½RST฀TIME�

-ILLIONS฀OF฀PARTICLES฀FOR฀MECHANICAL฀BARRIER�

4HE฀ INDIVIDUAL฀ MEMBRANE฀ IN฀ THE฀ DISINFECTION฀ STAGE฀
CONSISTS฀OF฀CERAMICS฀WHICH฀ARE฀APPLIED฀TO฀THE฀SUPPORTING฀
BODY฀IN฀SEVERAL฀LAYERS�฀4HE฀APPLICATION฀OF฀THIS฀SEPARATION฀
LAYER฀ OCCURS฀ IN฀ AN฀ IMMERSION฀ PROCESS฀ IN฀ THE฀ �M฀ RANGE�฀
4HE฀ FOLLOWING฀ MATERIALS฀ ARE฀ USED฀ FOR฀ THE฀ SUPPORT฀ AND฀
SEPARATION฀LAYERS�

#ARRIER฀MATERIAL฀�SUPPORT	�฀
α
!L�฀/�฀�!LUMINA	
฀
!CTIVE฀SEPARATION฀LAYER฀฀
α
!L�/�฀�!LUMINA	
4I/�฀�4ITANIUM฀DIOXIDE	
:R/�฀�:IRCONIUM฀OXIDE	

!฀POROUS฀SURFACE฀STRUCTURE฀ARISES฀IN฀THE฀SUBSEQUENT฀½RING฀
OF฀THE฀PLATES�฀4HE฀PORES฀HAVE฀A฀SIZE฀OF฀���฀NM�฀4HE฀½LTER฀
PLATES฀ HAVE฀ AN฀ EFFECTIVE฀ ½LTER฀ FACE฀ OF฀ APPROX�฀ ����฀ M ฀
WITH฀ ��฀ HORIZONTAL฀ RUN
OFF฀ CHANNELS฀ EACH�฀ !฀ DE½NABLE�฀
MECHANICAL฀ BARRIER฀ ARISES�฀ THAT฀ ALLOWS฀ FOR฀ A฀ STABLE฀
MICRO¾ITRATION�฀ !LL฀ WASTE฀ WATER฀ COMPONENTS�฀ WHICH฀ ARE฀

LARGER฀THAN฀THIS฀PORE฀DIAMETER�฀ARE฀HELD฀BACK฀AT฀THE฀½LTER฀
SURFACE�฀4HE฀PERMEABILITY฀OF฀SUCH฀A฀PLATE฀IS฀�����฀L฀�฀M ฀ ฀
H฀ ฀BAR�฀!฀½LTER฀MODULE�฀IN฀TURN�฀EXISTS฀OF฀TEN฀PLATES฀AND฀
HAS฀ A฀ TOTAL฀ ½LTER฀ AREA฀ OF฀ ����฀ M �฀ 4HESE฀ CERAMIC฀ ½LTERS฀
SET฀THEMSELVES฀APART฀FROM฀PREVIOUS฀MEMBRANE฀SYSTEMS฀
THROUGH฀ THEIR฀ HIGH฀ MECHANICAL�฀ CHEMICAL฀ AND฀ THERMAL฀
RESISTANCE�

&IRST฀ MEMBRANE฀ FILTER฀ SYSTEM฀ FOR฀ USE฀
DOWNSTREAM�

&OR฀A฀�฀2%฀PLANT�฀THE฀½LTRATION฀UNIT฀IS฀MADE฀UP฀OF฀THREE฀
MODULES฀ WHICH฀ TOGETHER฀ HAVE฀ A฀ ½LTER฀ AREA฀ OF฀ ����฀ M �฀
3ITUATED฀ BELOW฀ IT฀ IS฀ AN฀ AERATION฀ UNIT฀ COMPRISING฀ THREE฀
MEMBRANE฀TUBE฀AERATORS฀IN฀A฀STAINLESS฀STEEL฀FRAME�฀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฀
BIOREACTOR฀OR฀A฀TANK฀DOWNSTREAM�฀4HE฀MEMBRANE฀½LTER฀
MODULES฀ ARE฀ DESIGNED฀ FOR฀ SMALL฀ SEWAGE฀ TREATMENT฀
PLANTS฀AND฀SEWAGE฀TREATMENT฀PLANTS฀FOR฀UP฀TO฀A฀SIZE฀OF฀
���฀2%�

#ERAMIC฀MEMBRANE฀½LTRATION฀UNITS฀WITH฀฀
ONE฀½LTER฀MODULE฀EACH�฀0HOTO�฀)T.฀.ANOVATION
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.OVEL฀CLEANING฀PROCESS฀PROLONGS฀SERVICE฀LIFE�

!S฀ OPPOSED฀ TO฀ THE฀ UP฀ UNTIL฀ KNOW฀ KNOWN฀ SYSTEMS�฀
ADDITIONAL฀ CLEANING฀ OF฀ THE฀ ½LTER฀ SURFACE฀ OCCURS฀ WITH฀
ABRASIVE฀BODIES�฀4HE฀CARRIER฀MATERIAL฀WHICH฀IS฀PRESENT฀IN฀
THE฀BIOLOGICAL฀STAGE฀OF฀THE฀73"�฀PROCESS฀IS฀UTILIZED฀FOR฀
THAT�฀4HE฀DISTANCE฀BETWEEN฀½LTER฀PLATES฀IS฀CHOSEN฀SUCH฀
THAT฀A฀¾OW฀OF฀ABRASIVE฀BODIES฀FOR฀SURFACE฀CLEANING฀CAN฀
OCCUR�฀"LOCKAGE฀IS฀AVOIDED฀PERMANENTLY�

&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฀
WITH฀TWO฀¾OAT฀SWITCHES฀WHICH฀ARE฀DIRECTLY฀ATTACHED฀TO฀
THE฀½LTRATION฀UNIT�฀4HE฀SECOND฀¾OAT฀SWITCH฀SIGNALS฀A฀HIGH฀
LEVEL฀AND฀INITIATES฀A฀HIGHER฀¾OW฀RATE฀OF฀THE฀WITHDRAWAL฀
PUMP�฀4HE฀MEMBRANE฀PLATES฀CAN฀BE฀RINSED฀WITH฀½LTRATE฀
FROM฀ THE฀ RESERVOIR฀ TANK฀ THROUGH฀ A฀ CHANGE฀ OF฀ ROTATION฀
DIRECTION฀ OF฀ THE฀ PERMEATE฀ DRAINAGE฀ PUMPS�฀ 4HIS฀ ½LTER฀
WASH฀USES฀UP฀TO฀��฀�฀OF฀THE฀½LTRATE�

-AINTENANCE฀WITH฀SIMPLEST฀MEANS�

!฀ FUNCTIONALITY฀ CHECK฀ OF฀ THE฀ FILTRATION฀ UNIT฀ IS฀ SIMPLE�฀
THE฀ RUN
OFF฀ 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฀
TESTED฀FOR฀ LEAKS฀WITH฀AN฀ INCREASED฀BACK฀FLUSH฀PRESSURE฀
¯฀ 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฀
MODULES฀IS฀TESTED�฀)N฀FUTURE�฀A฀TIME
DEPENDENT฀PRESSURE฀
DROP฀ CONTROL฀ WILL฀ ALSO฀ BE฀ INTEGRATED฀ INTO฀ THE฀ CONTROL฀
SYSTEM฀ IN฀ ORDER฀ TO฀ IMMEDIATELY฀ RECOGNIZE฀ POSSIBLE฀
BREAKDOWNS฀SUCH฀AS฀A฀MEMBRANE฀BREAKAGE฀OR฀LEAKS฀IN฀
THE฀HOSE฀SYSTEM�฀)N฀ITS฀ENTIRETY�฀THE฀CERAMIC฀MEMBRANE฀
MODULES฀ARE฀A฀LOW฀MAINTENANCE฀AND฀LOW฀SERVICE฀SYSTEM฀
�,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฀
HAZE฀MEASUREMENT฀IS฀DROPPED฀WITHIN฀THE฀FRAMEWORK฀OF฀
MAINTENANCE�฀

-EMBRANE฀FILTERS฀CONVINCE฀PERMANENTLY�

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฀
MEMBRANE฀MODULES฀AND฀TEN฀CERAMIC฀½LTER฀PLATES฀EACH฀
IN฀THE฀½NAL฀SEDIMENTATION�฀WAS฀INSTALLED�฀4HE฀EXPANDED฀
CLARI½CATION฀SYSTEM฀IS฀IN฀OPERATION฀WITHOUT฀INTERRUPTION฀
AND฀ WITHOUT฀ CLEANING฀ SINCE฀ *ULY฀ �����฀ #HARACTERISTIC฀
FOR฀THIS฀INSTALLATION฀IS฀A฀PULSED฀¾OW฀OF฀ABRASION฀BODIES฀
THROUGH฀ THE฀ GAPS฀ BETWEEN฀ CERAMIC฀ ½LTER฀ PLATES�฀ !T฀
THE฀TIME฀OF฀INSPECTION฀BY฀THE฀AUTHOR฀���฀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฀

&ILTRATION฀5NIT฀$ETAIL�฀
0HOTO�฀"ERGMANN฀5MWELTTECHNIK
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ABOVE฀THE฀LEVEL฀IN฀THE฀½NAL฀SEDIMENTATION฀TANK�฀&OR฀THE฀
¾UX฀OF฀�����฀L฀�฀M�฀ ฀H�฀A฀TRANS
MEMBRANE฀PRESSURE฀OF฀
���฀MBAR฀IS฀DERIVED�฀!฀PERMEATE฀SAMPLE฀FROM฀THE฀½NAL฀
SEDIMENTATION฀ TANK฀ AS฀ WELL฀ AS฀ FROM฀ THE฀ ASSOCIATED฀
RESERVOIR฀TANK฀��฀LITERS	฀FOR฀THE฀½LTER฀WASH฀SHOWED฀A฀VERY฀
SMALL฀AMOUNT฀OF฀TURBID฀PRECIPITATE�฀4HIS฀WAS฀TO฀BE฀PUT฀
DOWN�฀HOWEVER�฀TO฀A฀SECONDARY฀POLLUTION฀OF฀THE฀TANK�

"ACTERIOLOGICAL฀ LOAD฀ IS฀ REDUCED฀
PERMANENTLY฀AND฀EFFECTIVELY�

)N฀A฀STEADY฀LOAD฀SITUATION�฀THE฀ADVANTAGES฀OF฀DISINFECTION฀
WITH฀CERAMIC฀MEMBRANE฀½LTERS฀HAVE฀BEEN฀CON½RMED�฀)T฀
ENABLES฀AN฀EFFECTIVE฀DECREASE฀IN฀BACTERIOLOGICAL฀LOAD฀¯฀
WASTE฀WATER฀IS฀TURNED฀INTO฀BATHWATER฀QUALITY�฀3IMILARLY�฀
THE฀½LTER฀SYSTEM฀CAUSES฀AN฀ALMOST฀COMPLETE฀REMOVAL฀OF฀
PARTICULATE฀MATTER฀UP฀TO฀THE฀LIMIT฀VALUE฀OF฀THE฀DRINKING฀
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	฀FOR฀THE฀DISCHARGE฀CLASSES฀�0฀AND฀�(฀
TOGETHER฀WITH฀THE฀CORRESPONDING฀#%
MARK�฀�9OU฀CAN฀½ND฀
THE฀RESULTS฀OF฀THE฀TEST฀ON฀PAGE฀�	�฀

±73"�฀CONTROL²฀CONTROL฀SYSTEM฀FROM฀����฀
ONWARDS�

#URRENTLY฀FURTHER฀DEVELOPMENT฀WORK฀ON฀THE฀½LTER฀MODULE฀
IS฀ BEING฀ DONE�฀ &UTURE�฀ THE฀ TECHNOLOGY฀ FOR฀ RINSING฀ THE฀
MEMBRANE฀ ½LTERS฀ IS฀ SUPPOSED฀ TO฀ BE฀ CHANGED฀ SUCH฀ THAT฀
NO฀SECONDARY฀CONTAMINATION฀THROUGH฀BIO½LM฀FORMATION฀
OR฀ OTHER฀ FACTORS฀ CAN฀ OCCUR�฀ 4HE฀ RESERVOIR฀ IS฀ POSITIONED฀
IN฀ THE฀ PLANT´S฀ CONTROL฀ CABINET฀ IN฀ SUCH฀ A฀ WAY฀ THAT฀ IT฀ IS฀

EVEN฀SIMPLER฀TO฀REACH฀IT฀FOR฀MAINTENANCE�฀CLEANING฀AND฀
DISINFECTION�฀&ROM฀����฀ONWARDS�฀DATA฀TRANSFER฀AND฀THE฀
INTEGRATION฀OF฀THE฀PROVEN฀±73"�
CONTROL²฀CONTROL฀ INTO฀
THE฀MEMBRANE฀TECHNOLOGY฀WILL฀BE฀COMPLETED�

-EASUREMENT฀RESULTS฀OF฀
THE฀PLANT฀±#฀�฀(²฀UNDER฀฀
STEADY฀LOAD฀�SIMPLE฀฀
RANDOM฀SAMPLE	

0ARAMETER 5NIT &INAL฀SEDIMENTATION฀
TANK 0ERMEATE

P(
VALUE ���� ����

ELECTRICAL฀CONDUCTIVITY �3�CM ����� �����

4URBIDITY฀�฀SETTLED฀SAMPLE &.5 ����� ����

#/$฀SETTLED฀SAMPLE MG�L ��� ����

"/$�฀SETTLED฀SAMPLE MG�L �� �

4OTAL฀PHOSPHATE MG�L ���� ����

.(�
. MG�L ���� ����

#ONTROL฀CABINET฀OF฀THE฀½ELD฀EXPERIMENTAL฀PLANT�฀฀
0HOTO�฀$IPL
)NG�฀"�฀'OLDBERG
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0OSSIBLE฀APPLICATIONS฀IN฀SMALL฀SEWAGE฀
TREATMENT฀PLANTS฀WITH฀BIOLOGICAL฀
CLARIFICATION฀STAGE�

!฀NEW�฀PROMISING฀TECHNICAL฀SOLUTION฀FOR฀THE฀DISINFECTION฀
OF฀ BIOLOGICALLY฀ CLARI½ED฀ WASTE฀ WATERS฀ EXISTS฀ WITH฀ THIS฀
MEMBRANE฀½LTRATION฀PLANT�฀!PART฀FROM฀THE฀USE฀IN฀PLANTS฀
WITH฀BIOLOGICAL฀WASTE฀WATER฀TREATMENT฀ACCORDING฀TO฀THE฀
73"�฀PROCESS�฀THE฀CERAMICS฀MEMBRANE฀SYSTEM฀CAN฀ALSO฀
BE฀ USED฀ IN฀ SMALL฀ SEWAGE฀ TREATMENT฀ PLANTS฀ WITH฀ OTHER฀
BIOLOGICAL฀CLARI½CATION฀STAGES�฀&OR฀EXAMPLE�฀IN฀TRADITIONAL฀
ACTIVATED฀ SLUDGE�฀ TRICKLING฀ ½LTER�฀ ROTATING฀ DISK฀ ½LTERS฀ OR฀
PACKED฀BED฀PLANTS�฀)T฀CAN฀ALSO฀BE฀USED฀AS฀A฀STAND
ALONE฀
CLEANING฀STAGE฀FOR฀A฀TEMPORARY฀PARTIAL฀STREAM฀TREATMENT฀
OF฀DISINFECTED฀WASTE฀WATER฀AFTER฀BIOLOGICAL฀CLARI½CATION฀
TREATMENT�฀4HE฀SUITABILITY฀HAS฀ALREADY฀BEEN฀CON½RMED฀TO฀
±"ERGMANN฀5MWELTTECHNIK²฀BY฀±-&0!฀7EIMAR²฀IN฀A฀TEST฀
REPORT�฀ACCORDING฀TO฀PR%.฀�����฀PART฀��

3TRUCTURAL฀FLEXIBILITY�

)N฀STAND
ALONE฀PLANTS�฀THE฀MEMBRANE฀½LTRATION฀UNIT฀CAN฀
BE฀ INSTALLED฀ IN฀ A฀ SEPARATE฀ TANK฀ WHICH฀ IS฀ EITHER฀ INSTALLED฀
IN฀THE฀GROUND�฀JUST฀AS฀THE฀SMALL฀SEWAGE฀TREATMENT฀PLANT�฀
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�฀ )F฀A฀GROUND฀INSTALLATION฀ IS฀CARRIED฀OUT�฀THE฀SYSTEM฀
CAN฀ BE฀ DESIGNED฀ WITH฀ AN฀ OUTLET฀ FOR฀ THE฀ INTRODUCTION฀
INTO฀SURFACE฀WATERS฀OR฀GROUNDWATER�฀ACCORDING฀TO฀WATER฀
QUALITY฀ DISCHARGE฀ CONSENTS�฀ JUST฀ LIKE฀ AN฀ ADDITIONAL฀ ½NAL฀
SEDIMENTATION�฀!฀ LEVEL
DEPENDENT฀DISCHARGING฀FROM฀THE฀
½NAL฀SEDIMENTATION฀TANK฀VIA฀A฀PUMP฀IS฀THE฀OBVIOUS฀CHOICE฀
FOR฀A฀STAND
ALONE฀TANK�฀ �"'	

#ERAMIC฀MEMBRANE฀
½LTRATION฀UNITS฀WITH฀THREE฀
½LTER฀MODULES�฀฀
0HOTO�฀"ERGMANN฀
5MWELTTECHNIK

$IPL�
)NG�฀"ERND฀'OLDBERG฀

4HE฀ENGINEER฀FOR฀WATER฀MANAGEMENT฀HAS฀
COMPREHENSIVE฀PRACTICAL฀EXPERIENCE฀IN฀THE฀AREAS฀OF฀
DRINKING฀WATER฀SUPPLY฀AND฀WASTE฀WATER฀TREATMENT�฀&OR฀
EXPERTS฀IN฀THE฀RESPONSIBLE฀AUTHORITIES�฀AS฀WELL฀AS฀FOR฀
OWNERS�฀HE฀PUBLISHES฀IMPORTANT฀INFORMATION฀ON฀THE฀
TOPIC฀OF฀SMALL฀SEWAGE฀TREATMENT฀PLANTS฀IN�฀

±+LEINKLiRANLAGEN฀HEUTE²฀�3MALL฀3EWAGE฀�฀
4REATMENT฀0LANTS฀4ODAY	�฀SECOND฀EDITION฀����
±$ICHTHEITSPR~FUNG฀VON฀'RUNDST~CKS
�฀
ENTWiSSERUNGSANLAGEN²฀�)MPERMEABILITY฀4ESTS฀
FOR฀'ROUND฀$RAINAGE฀3YSTEMS	�฀����฀
฀

#ONTACT฀
฀
$IPL�
)NG�฀"ERND฀'OLDBERG฀
&yRSTEREISTEIG฀�฀
�����฀7ANDLITZ฀�฀/4฀"ASDORF

4ELEFON�฀���฀�฀��฀��฀�฀�฀��฀��฀
GOLDBERGBERND ARCOR�DE฀

!BRASION฀BODY�฀"ODIES฀WHICH฀ARE฀USED฀FOR฀
ABRASION฀AND฀THUS฀FOR฀CLEANING฀THE฀½LTER฀SURFACE�

&LUX฀PERFORMANCE�฀&ILTRATION฀PERFORMANCE

0ERMEATE�฀7ASTE฀WATER฀FROM฀WHICH�฀FOR฀EXAMPLE฀
OF฀BACTERIA�฀HAVE฀BEEN฀REMOVED฀BY฀½LTRATION�

2ETENTATE�฀4HE฀MATERIAL฀WHICH฀HAS฀BEEN฀HELD฀BACK฀
AT฀A฀MEMBRANE฀AFTER฀½LTRATION�

3USPENSA�฀3OLID฀PARTICLES฀AND฀THE฀HAZE฀FRACTION
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