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(57) ABSTRACT 

The invention relates to a membrane ?lter for Water treat 
ment, comprising a head piece (1) consisting of a permeate 
collecting chamber (2) With a permeate outlet (3), and at 
least one ?ber bundle (4) made from capillary membranes, 
Which are poured into the head piece (1) With an end that is 
open toWards the permeate collecting chamber (2) and 
sealed on the opposite end thereof. The head piece (1) 
contains an air duct (16) to Which the mouth piece (10) that 
protrudes into the ?ber bundle (4) is connected With at least 
one air outlet (11). At its other end, the ?ber bundle (4) 
terminates in freely movable manner in the untreated Water 
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MEMBRANE FILTER FOR WATER TREATMENT 

[0001] The invention relates to a membrane ?lter for Water 
treatment, comprising 

[0002] a head piece consisting of a permeate collect 
ing chamber With a permeate outlet, 

[0003] at least one ?ber bundle made from capillary 
membranes, Which are poured into the head piece 
With an end that is open toWards the permeate 
collecting chamber and sealed on the opposite end 
thereof, and 

[0004] a gasi?cation device With a mouth piece that 
has at least one outlet for air and extends essentially 
parallel to the capillary membranes, Within the ?ber 
bundle, 

[0005] Whereby the capillary membranes of the ?ber 
bundle that are surrounded by the untreated Water to be 
treated are attached, in a dense packing, to a connecting 
surface of the head piece, and clari?ed liquid can be With 
draWn in the capillary membranes, to the permeate collect 
ing chamber. The capillary membranes possess a diameter of 
less than 5 mm and preferably have the permeability of 
micro?ltration membranes or ultra?ltration membranes. 
HoWever, the use of capillary membranes for reverse osmo 
sis or nano?ltration is not supposed to be precluded. Cap 
illary membranes in a diameter range betWeen 0.5 and 3 mm 
are preferred. The driving force for the membrane ?ltration 
is a pressure difference that can be implemented on the 
untreated Water side by means of an excess pressure and/or 
on the permeate side by means of a pressure reduction. A 
pressure reduction on the permeate side is a particular 
possibility if the membrane ?lter is supposed to be used in 
immersion operation and is suspended in a basin that con 
tains the untreated water, eg the activated sludge basin of 
a seWage treatment plant. 

[0006] A membrane ?lter having the characteristics 
described initially is knoWn from WO 98/28066. The cap 
illary membranes of the membrane ?lter that can be used in 
immersion operation are clamped betWeen tWo head pieces 
at their ends. A gasi?cation device is connected at the one 
head piece, Which is the loWer one in operation. The other, 
upper end contains the permeate collecting chamber. It 
forms a displacement body, Which has the effect of displac 
ing the rising air bubbles toWards the outside of the mem 
brane ?ber bundle. Effective gasi?cation is no longer guar 
anteed in the upper region of the ?ber bundle. Here, no 
membrane movements are possible either, or only slight 
membrane movements are possible. As a consequence, the 
formation of membrane cover layers and of gross dirt 
deposits occurs in the upper region of the ?ber bundle. 

[0007] In a membrane ?lter knoWn from DE 198 11 945 
Al, the ?ber bundle of capillary membranes is set into a 
pressure-resistant mantle pipe, through Which the How 
passes in the lengthWise direction of the capillary mem 
branes. The capillary membranes are poured into an in-?oW 
base at their ends, Which base has a plurality of bores 
uniformly distributed over its cross-section, to alloW the 
untreated Water to How through. In order to prevent cover 
layers from forming on the outside of the capillary mem 
branes, and to prevent the micropores of the capillary 
membranes from becoming blocked, a uniform ?oW through 
the membrane ?lter chamber, at a de?ned ?oW velocity, is 

Feb. 26, 2004 

required. In order to improve the material exchange, the 
untreated Water can be gasi?ed With air before it enters into 
the membrane ?lter chamber. Suf?cient air distribution 
Within the ?ber bundle is not guaranteed. The air is essen 
tially guided along the outside of the membrane bundle, With 
the untreated Water ?oW, and does not make any effective 
contribution to the membrane puri?cation effect. 

[0008] The invention is based on the task of indicating a 
membrane ?lter for Water treatment in Which effective 
gasi?cation over the entire length of the ?ber bundle is 
guaranteed, and an effective transport to remove membrane 
deposits that come loose from the membrane surfaces is 
assured. 

[0009] Proceeding from a membrane ?lter having the 
structure described initially, this task is accomplished, 
according to the invention, in that the head piece contains an 
air duct to Which the mouth piece that protrudes into the ?ber 
bundle is connected, and that the ?ber bundle terminates, at 
its other end, Without being clamped in place, in freely 
movable manner in the untreated Water. The air that exits 
from the mouth piece ?oWs through the ?ber bundle from 
the inside to the outside, and partially ?oWs aWay in the 
lengthWise direction of the capillary membranes. The air 
feed is preferably supplied intermittently, With the goal of 
cleaning off cover layers that have formed on the membrane 
surface during membrane ?ltration. The air introduction into 
the ?ber bundle, according to the invention, alloWs surpris 
ingly effective cleaning, independent of the How velocity of 
the untreated Water. In this regard, the membrane ?lter 
according to the invention can also be used in immersion 
operation. 

[0010] The mouth piece possesses a pipe-shaped section, 
for example, With bores on the circumference, or is struc 
tured as a ring gap noZZle, from Which the air exits radially 
or at least With a radial movement component. The air can 
be introduced into the ?ber bundle in targeted manner by 
means of siZing the length of the mouth piece and by the 
arrangement of the exit bores or exit noZZles. It also proves 
to be advantageous if the mouth piece has a kick-back valve 
that closes if the pressure of the air feed drops. 

[0011] The ?ber bundle is attached to a connecting surface 
of the head piece, in a dense packing; in case of immersion 
operation of the membrane ?lter, this connecting surface is 
not penetrated by How channels for the untreated Water. The 
capillary membranes, Which are sealed at their free ends, 
move in the untreated Water to be ?ltered, since they are only 
clamped in place at one end. To limit the lateral movements 
of the ?ber bundle, a basket can be set onto the head piece. 
The basket can be made of rods or, for example, can consist 
of a pipe that has been provided With openings on its 
circumference. The head piece can furthermore have con 
necting devices for attachment to a frame, Which can be 
loWered into a basin that contains the untreated Water. It lies 
Within the scope of the invention to structure the head piece 
in block shape, Whereby the permeate run-off takes place at 
a narroW side surface or at the bottom. Several of these units 
can be arranged next to one another, in the form of a ?lter 
package, Whereby it is practical if the permeate outlets are 
connected With one another by means of a collecting line. 

[0012] If the membrane ?lter is used in immersion opera 
tion, no devices are required for making the untreated Water 
?oW against the capillary membranes. It also lies Within the 
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scope of the invention to structure the membrane ?lter With 
a ?lter chamber through Which liquid ?oWs. It is practical if 
the How through the ?lter chamber takes place in the 
lengthwise direction of the capillary membranes, Whereby 
the untreated Water enters into the ?lter chamber through 
bores in the head piece that are arranged concentrically 
around the gasi?cation device, according to the invention. 
The capillary membranes are poured into the head piece on 
a ring-shaped connecting surface betWeen the gasi?cation 
device and the bores that carry the liquid. According to 
another, particularly advantageous embodiment, the con 
necting surface of the head piece, into Which the capillary 
membranes that form the ?ber bundle are poured at their one 
end, is star-shaped, Whereby the connecting surface ?lls up 
the ring-shaped area betWeen the gasi?cation device and the 
concentrically arranged bores, and extends into the regions 
betWeen the channels for liquid. According to the invention, 
a ?ber bundle is provided that contains the capillary mem 
branes in a very dense packing, Whereby the untreated Water 
is guided past the ?ber bundle on the outside, and air is 
introduced Within the ?ber bundle. Preferably the ?ber 
bundle is arranged vertically in the untreated Water in all the 
embodiments, Whereby the capillary membranes are ?xed in 
place on the head piece at their loWer ends, and their upper 
end can move in the stream of liquid. The air bubbles rise to 
the top essentially Within the ?ber bundle, and they are not 
entrained, or only entrained to a slight extent, by the liquid 
that ?oWs past the ?ber bundle on the outside. 

[0013] In an embodiment of the membrane ?lter according 
to the invention With a ?lter chamber through Which ?oW 
takes place, it is practical if the head piece is releasably 
connected With a pipe-shaped mantle, Which forms the ?lter 
chamber. In another embodiment, it is provided, according 
to the invention, that the head piece can be connected With 
the pipe-shaped mantle of another, identically structured 
membrane ?lter, at the face that faces aWay from the ?ber 
bundle, and that the permeate outlet is arranged on the 
circumference of the head piece. In the embodiment 
described, several membrane ?lters can be sWitched in 
series, one behind the other, as modular units. In this Way, 
the ?lter area can be variably adapted to an application case. 
The permeate outlets on the circumference of the head 
pieces can be connected With one another by means of a 
collecting pipe. 

[0014] According to another embodiment according to the 
invention, several bundles of ?bers are connected With the 
head piece, Whereby a gasi?cation device as Well as bores 
through Which liquid ?oWs, Which concentrically surround 
the gasi?cation device, are assigned to each ?ber bundle. 
The head piece has separate distributor chambers for Water 
and air, into Which bores for Water or air ducts, respectively, 
empty. Chambers that each contain a ?ber bundle of capil 
lary membranes and through Which the untreated Water 
?oWs in the lengthWise direction of the capillary membranes 
are connected With the head piece. This structure alloWs a 
parallel circuit of ?ber bundles in a very compact arrange 
ment. 

[0015] In the folloWing, the invention Will be explained in 
greater detail, using a draWing that merely represents an 
exemplary embodiment. The schematic draWing shoWs: 
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[0016] FIGS. 1 and 2 membrane ?lters for Water treat 
ment, according to the invention, Which can be used in 
immersion operation, in lengthWise cross-section, in each 
instance, 

[0017] FIGS. 3 to 5a membrane ?lter according to the 
invention, With a ?lter chamber through Which liquid ?oWs, 

[0018] FIGS. 6 and 7 other embodiments of the mem 
brane ?lter according to the invention. 

[0019] The fundamental structure of the membrane ?lters 
according to the invention as shoWn in the ?gures includes 
a head piece 1, Which has a permeate collecting chamber 2 
With a permeate outlet 3, and at least one ?ber bundle 4 made 
up of capillary membranes 5, Which are sealed at one end 
and are poured into the head piece 1 at their other end, With 
an open end toWards the permeate collecting chamber 2. The 
capillary membranes 5 are preferably ultra?ltration mem 
branes or micro?ltration membranes, the diameter of Which 
is less than 5 mm. Preferably, the capillary membranes 
possess a diameter betWeen 0.5 and 3 mm. The capillary 
membranes 5 are surrounded by the untreated Water 6 that is 
to be treated. Filtration takes place on the basis of a 
trans-membrane pressure difference, Which can be generated 
by means of an excess pressure on the untreated Water side 
and/or by a reduced pressure on the permeate side. The 
clari?ed liquid ?oWs off toWards the permeate collecting 
chamber 2 in the capillary membranes 5. 

[0020] The capillary membranes 5 of the ?ber bundle 4 are 
attached, in a dense packing, to a connecting surface 7 of the 
head piece, Which surface is not penetrated by How channels 
for the untreated Water. A gasi?cation device 8, from Which 
air exits, is arranged Within the ?ber bundle 4. The air feed 
preferably takes place intermittently, With the goal of clean 
ing off cover layers that have formed on the membrane 
surface during membrane ?ltration. In the embodiment 
shoWn in FIG. 1, the gasi?cation device 8 has a protruding 
mouth piece 10 provided With at least one air outlet, Which 
mouth piece extends essentially parallel to the capillary 
membranes 5 Within the ?ber bundle 4, and is connected to 
an air duct 16 that is arranged in the head piece 1. The mouth 
piece 10 has a pipe-shaped section With bores 11 on the 
circumference, but can also be structured as a ring gap 
noZZle, for example, from Which the air exits With a radial 
alignment. The capillary membranes 5 poured into the head 
piece 1 at one end are freely movable at their other, sealed 
end, and perform more or less marked lateral movements 
under the effect of the turbulence that prevails in the 
untreated Water and/or the ?oWs that occur in the untreated 
Water. To limit the lateral movements, a basket 12 is set onto 
the head piece 1, Which is formed from rods and rings in the 
exemplary embodiment. A pipe that can be provided With 
perforations can also be used as the basket 12. 

[0021] In the exemplary embodiment of FIG. 2, it is 
indicated that the head piece 1 can be structured as a 
block-shaped element. In the lengthWise direction of the 
head piece 1, a plurality of gasi?cation devices 8 is arranged, 
in order to introduce air into the ?ber bundle 4. The ?ber 
bundle 4 consists of a dense packing of capillary membranes 
5. The head piece 1 is suitable for immersion operation and 
can have connecting devices, not shoWn, for attachment to 
a frame, Which can be loWered into a basin containing 
untreated Water. The permeate outlet 3 is provided at the 
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narrow face. In this regard, it becomes clear that a plurality 
of the head pieces 1 can be arranged parallel, neXt to one 
another. 

[0022] In the embodiments shoWn in FIGS. 3 to 7, the 
membrane ?lter has a ?lter chamber 14, through Which the 
untreated Water to be treated ?oWs. The in-?oW to the ?lter 
chamber 14 takes place through bores 15 in the head piece 
1, Which are arranged concentrically around the gasi?cation 
device 8. FIG. 3 shoWs a top vieW onto a head piece 1 that 
has a centrally arranged duct 16 for the feed of air, and bores 
15 that concentrically surround the air duct 16, for the 
untreated Water. The connecting surface 7 of the head piece 
1, into Which the capillary membranes 5 that form the ?ber 
bundle 4 are poured at their ends, is structured in star shape, 
Whereby a ring area betWeen the air duct 16 and the bores 15 
that carry the liquid is ?lled out and the connecting surface 
eXtends into the regions betWeen the channels 15 for liquid. 
It is also evident from FIG. 3 that the capillary membranes 
5 are arranged in a very dense packing. The untreated Water 
is essentially guided past the outside of the ?ber bundle and 
?oWs off in the lengthWise direction of the capillary mem 
branes 5. Furthermore, the ?ber bundle 4 is gasi?ed from the 
inside With air. 

[0023] FIG. 4 shoWs a lengthWise cross-section through 
the membrane ?lter in the section plane A-A; FIG. 5 shoWs 
the lengthWise cross-section in the section plane B-B of 
FIG. 3. It is evident from the illustrations that the head piece 
1 is releasably connected With a pipe-shaped mantle, Which 
forms the ?lter chamber. The connection betWeen the head 
piece 1 and the connection of the mantle 17 can be estab 
lished by means of conventional quick-clamp connectors, 
not shoWn. 

[0024] By means of a suitable structure of the head piece 
1, it is possible to arrange several membrane ?lters in series, 
one behind the other, as shoWn schematically in FIG. 6. The 
head piece 1 can be connected With the pipe-shaped mantle 
17 of another identical membrane ?lter, at the face that faces 
aWay from the ?ber bundle 4. The permeate outlet 3 is 
arranged on the circumference of the head piece 1. It is 
understood that the permeate outlets of the membrane ?lters 
can be connected to a common collecting line. 

[0025] In the embodiment shoWn in FIG. 7, several ?ber 
bundles 4 are connected With the head piece 1, Whereby each 
?ber bundle 4 has a gasi?cation device 8 as Well as bores 15 
that concentrically surround the gasi?cation device and have 
liquid ?oWing through them assigned to it. The head piece 
1 has separate distribution chambers 18, 19 for Water and air, 
into Which bores 15 for the untreated Water or air ducts 16, 
respectively, empty. Chambers that each form a ?lter cham 
ber 14 and contain a ?ber bundle 4 made up of capillary 
membranes 5, and through Which the untreated Water ?oWs 
in the lengthWise direction of the capillary membranes 5, are 
connected With the head piece 1. 

1. Membrane ?lter for Water treatment, comprising 

a head piece (1) consisting of a permeate collecting 
chamber (2) With a permeate outlet (3), 

at least one ?ber bundle (4) made from capillary mem 
branes, Which are poured into the head piece (1) With 
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an end that is open toWards the permeate collecting 
chamber (2) and sealed on the opposite end thereof, and 

a gasi?cation device (8) With a mouth piece (10) that has 
at least one outlet (11) for air and eXtends essentially 
parallel to the capillary membranes (5), Within the ?ber 
bundle (4), 

Whereby the capillary membranes (5) of the ?ber bundle 
(4) that are surrounded by the untreated Water (6) to be 
treated are attached, in a dense packing, to a connecting 
surface (7) of the head piece (1), and clari?ed liquid can 
be WithdraWn in the capillary membranes (5), to the 
permeate collecting chamber (2), characteriZed in that 
the head piece (1) contains an air duct (16) to Which the 
mouth piece (10) that protrudes into the ?ber bundle (4) 
is connected, and that the ?ber bundle (4) terminates, at 
its other end, Without being clamped in place, in freely 
movable manner in the untreated Water 

2. Membrane ?lter according to claim 1, characteriZed in 
that for immersion operation, the connecting surface (7) is 
not penetrated by How channels for the untreated Water. 

3. Membrane ?lter according to claim 1 or 2, character 
iZed in that a basket (12) is set onto the head piece (1), Which 
limits the lateral movements of the ?ber bundle (14) [sic]. 

4. Membrane ?lter according to claim 2 or 3, character 
iZed in that the head piece (1) has connecting devices for 
attachment to a frame, Which can be loWered into a basin that 
contains the untreated Water. 

5. Membrane ?lter according to claim 1, characterized in 
that the head piece (1) has bores (15) that alloW the untreated 
Water to How through, Which are arranged concentrically 
around the gasi?cation device (8), and that the capillary 
membranes (5) are poured into the head piece (1) on a 
ring-shaped connecting surface (7) betWeen the gasi?cation 
device (8) and the bores (15) that carry the liquid. 

6. Membrane ?lter according to claim 5, characteriZed in 
that the connecting surface (7) of the head piece (1), into 
Which the capillary membranes (5) that form the ?ber bundle 
(4) are poured at their one end, is structured to be star 
shaped, Whereby the connecting surface (7) ?lls up the 
ring-shaped area betWeen the gasi?cation device (8) and the 
concentrically arranged bores (15), and eXtends into the 
regions betWeen the channels for liquid. 

7. Membrane ?lter according to claim 5 or 6, character 
iZed in that the head piece (1) is releasably connected With 
a pipe-shaped mantle (17), Which forms the ?lter chamber 
(14) through Which How can take place in the lengthWise 
direction of the capillary membranes 

8. Membrane ?lter according to claim 7, characteriZed in 
that the head piece (1) can be connected With the pipe 
shaped mantle (17) of another, identically structured mem 
brane ?lter, at the face that faces aWay from the ?ber bundle 
(4), and that the permeate outlet (3) is arranged on the 
circumference of the head piece 

9. Membrane ?lter according to one of claims 5 to 8, 
characteriZed in that several ?ber bundles (4) are connected 
With the head piece (1), Whereby a gasi?cation device (8) as 
Well as bores (15) through Which liquid ?oWs, Which con 
centrically surround the gasi?cation device (8), are assigned 
to each ?ber bundle (4), and that the head piece (1) has 
separate distributor chambers (18, 19) for Water and air, into 
Which the bores (15) for Water or the air ducts (16), 
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respectively, empty; and that chambers that each contain a 
?ber bundle (4) of capillary membranes and through Which 
the untreated Water ?oWs in the lengthwise direction of the 
capillary membranes (5) are releasably connected With the 
head piece 

10. Membrane ?lter according to one of claims 1 to 9, 
characteriZed in that the mouth piece (10) has a pipe-shaped 
section With bores (11) on the circumference. 

Feb. 26, 2004 

11. Membrane ?lter according to one of claims 1 to 9, 
characteriZed in that the mouth piece (10) is structured as a 
ring gap noZZle, from Which the air eXits radially. 

12. Membrane ?lter according to one of claims 1 to 11, 
characteriZed in that the mouth piece (10) has a kick-back 
valve that closes if the pressure of the air feed drops. 

* * * * * 


