Office de la Propriete Canadian CA 2693474 C 2014/03/25
Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 693 474
Un organisme An agency of 12) BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2008/06/25 (51) Cl.Int./Int.Cl. BO1D 61/16 (2006.01),
T T _ B01D 61/14 (2006.01), B08B 3/14 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2009/01/22 CO2F 1/44 (2006.01)
(45) Date de delivrance/lssue Date: 2014/03/25
(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 2010/01/08 NISSEN, MARTIN, DE:
(86) N° demande PCT/PCT Application No.: EP 2008/005156 WASMUHT, KLAUS, DEJ
. - - STIPPLER, KURT, D
(87) N° publication PCT/PCT Publication No.: 2009/010164 FOLZ. CORNELIA DE
(30) Priorite/Priority: 2007/0//16 (EP0/7013905.0) MOMS =N, JAN, DE;
KIRCHHOFF, TIMIVI, DE
(73) Propriéetaire/Owner:
KRONES AG, DE
(74) Agent: RICHES, MCKENZIE & HERBERT LLP

(54) Titre : DISPOSITIF ET PROCEDE DE FILTRATION D'UN LIQUIDE NETTOYANT
(54) Title: DEVICE AND METHOD FOR FILTERING A CLEANING LIQUID

to brewery CIP system from brgwery CI_P systgm
to main caustic solution from main caus}nc solujtlon
to post caustic solution : from post caustic solution
f Y "
T ' T
: 10 | RO
| ' |
( : |
16 Y l ' | i
7 ) l
| - 4 |
| |
| | ’
! | ‘
: > * : :
| 6 Drain tp PWde's |
| pretreatrdent o o . |
| l
I v :
| | |
e e R ]
Membrane filtration Prefiltration
(57) Abrege/Abstract:

The Invention relates to an improved device and a method for processing cleaning fluids, the device comprising: at least one
flushable coarse filter for coarsely filtering the cleaning fluid, a cross-flow filter for finely filtering the coarse filtrate from the at least
one coarse filter, a return line through which the coarse filtrate I1s fed through the cross-flow filter in a circuit, a flushing device for

flushing the coarse filter, a drain branching off from the circuit and connected to the flushing device for flushing the coarse filter with
the coarse filtrate fed through the cross-flow filter in the circuit.

<o
SoTEEN S /7

e

' A

3 '_{,-.Tl'.
o~

‘ l an a d a http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




009/010164 A1 0L HVF) ARV 0 AR 00 V0 T 0 0 R 0

e

=

CA 02693474 2010-01-08

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

(43) Internationales Veroffentlichungsdatum

22, Januar 2009 (22.01.2009)

(51) Internationale Patentklassifikation:
BOID 61/16 (2006.01) CO2F 1/44 (2006.01)
BOSB 3/14 (2006.01) BOID o61/14 (2006.01)

(21) Internationales Aktenzeichen: PCT/EP2008/005156

(22) Internationales Anmeldedatum:
25. Juni 2008 (25.06.2008)

(25) Einreichungssprache: Deutsch

(26) Veroffentlichungssprache: Deutsch

(30) Angaben zur Prioritat:

07013905.0 16. Juli 2007 (16.07.2007) EP

(71) Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme

von US): KRONES AG [DE/DE]; Bohmerwaldstrasse 5,
93073 Neutraubling (DE).

(72) Erfinder; und
(75) Erfinder/Anmelder (nur fiir US): NISSEN, Martin

(10) Internationale Veroffentlichungsnummer

WO 2009/010164 Al

[DE/DE]; Dorfstrasse 8, 24986 Riide (DE). WASMUHT,
Klaus [DE/DE]; Matthias-Binder-Strasse 15, 91792
Ellingen (DE). STIPPLER, Kurt [DE/DE]; Lauberg 1,
85417 Marzling (DE). STUMPE, Cornelia [DE/DE];
Hemauerstrasse 19a, 93047 Regensburg (DE). MOMSEN,
Jan [DE/DE]; Bismarkstrasse 61, 24943 Flensburg (DE).
KIRCHHOFF, Timm [DE/DE]|; Moorweg 1, 24977
Langballig (DE).

Anwalt: SCHUSTER, Thomas; Griinecker, Kinkeldey,
Stockmair & Schwanhdusser, Leopoldstrasse 4, 80802
Miinchen (DE).

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiigbare nationale Schutzrechtsart): AE, AG, AL,
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY,
BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ.,

(74)

[ Fortsetzung auf der niichsten Seite]

(54) Title: DEVICE AND METHOD FOR PROCESSING CLEANING FLUIDS

(54) Bezeichnung: VORRICHTUNG UND VERFAHREN ZUM AUFBEREITEN VON REINIGUNGSFLUSSIGKEITEN

2ur Braverei-CIP-Anlage A

1 von Brauerei-CiP-Anlage D

2uf Hauptlauge ¢ B 4 4, von Haugtiauge E
2ur Nachlauge C von Nachlauge F
CTTTTT T T T T T T 1o
|

22 §>~g
l 10 130 ¢ 13 W11
; _b I S PN | A
B N 23 |
L S A | Plialy |12
{ e : l : - g : -+ _:LF—:——-
|
| b | |
i 'f L 145 18 29 26 27 |
Il A —o‘i,l--im’:—cb : H o) :
FIG. 1 {5~ Abflul zur G | Spiuft 29 u
: Vorbehandlung : }
l =) |
| | |
L B A A
Membsaniiltration Vorfiltration

to brewery CIP system
to main system

to post-brining

from brewery CIP system
from main system

from post-brining

drain for pretreatment
flush air

membrane filtration
pre-filtration

- T T O T mgO WD

J

(57) Abstract: The invention relates to an improved device and a method for processing cleaning fluids, the device comprising: at
least one flushable coarse filter for coarsely filtering the cleaning fluid, a cross-flow filter for finely filtering the coarse filtrate from
the at least one coarse filter, a return line through which the coarse filtrate is fed through the cross-flow filter in a circuit, a flushing
device for flushing the coarse filter, a drain branching off from the circuit and connected to the flushing device for flushing the coarse
filter with the coarse filtrate fed through the cross-flow filter in the circuit.

(57) Zusammenfassung: Die Erfindung betrifft eine verbesserte Vorrichtung und ein Verfahren zum Aufbereiten von Reinigungs-
fliissigkeiten, wobei die Vorrichtung umfasst: mindestens einen riickspiilbaren Grobfilter zur Grobfiltration der Reinigungsfliissig-
keit, einen Cross-Flow-Filter zur Feinfiltration des Grobfiltrats aus dem mindestens einen Grobfilter, eine Riickfiihrleitung, durch

die das Grobfiltrat durch
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den Cross-Flow-Filter im Kreis gefiihrt wird, eine Riickspiileinrichtung zum Riickspiilen des Grobfilters, eine Ableitung, die von
dem Kreis abzweigt und mit der Riickspiileinrichtung verbunden ist zum Riickspiilen des Grobfilters mit dem durch den Cross-Flow-
Filter im Kreis gefiihrten Grobfiltrat.
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DEVICE AND METHOD FOR FILTERING A CLEANING LIQUID

The invention relates to a method and a device for processing cleaning liquids which in
particular occur in bottle cleaning or in CIP systems, e.g. in brewhouse cleaning In

breweries.

However, the method according to the invention and the device according to the
invention are in particular also suited for cleaning liquids that occur in food processing

businesses, pharmaceutical businesses or in plastics recycling businesses.

In breweries, brew vessel cleaning is, just as bottle cleaning, accomplished by means of
caustic solutions. Bottles are for example cleaned with a bottle cleaning system. Such
bottle cleaning systems for example comprise a pre-caustic bath, a main caustic bath as
well as a post-caustic bath as a first rinsing zone as will be described below in detail. In
bottle cleaning, however, the condition of the caustic solution deteriorates in spite of the
concentration being increased, as an increasing amount of sludge deposits and soluble,
insoluble or colloidally dissolved components are contained in the caustic solution.
These include among others paper fibers from defibrated labels, coloring pigments,
binders from labels, wet strength agents, gluing agents, precipitated sludge from lime
components, adhering dirt from bottles, etc. During the cleaning of brewhouse vessels,
among others major spent grains and trub residues as well as deposits from the cooking

vessels for mash and wort boiling occur.

However, not only caustic solutions are used as cleaning liquid. In particular in CIP
systems, acids and disinfectants are also used as cleaning liquids which have to be

cleaned: above all, the sludge that deposits at the bottom of the CIP containers must be
drained to the channel before each cleaning step.

The processing of the corresponding cleaning liquids is today increasingly accomplished
by filtration. In the cleaning systems employed in prior art, however, the problem arises
that the filter areas get clogged within a short time, in particular due to the high amounts
of impurities, such as paper fibers from label residues, spent grains and trub residues.
Such cleaning systems therefore require frequent maintenance and cannot be operated

continuously. In particular in the cross-flow filtration of cleaning liquid, large volume
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feedback containers are used to avold a concentration of soiling in the cross-flow filter
circuit. This has the disadvantage that at the end of the week, the large tank volume has
to be discarded. The large volumes in the filtration unit lead to increased heat radiation
and reduced availability as it is necessary to fill up the caustic tanks of the bottle cleaner
when the filtration system is put into operation, which means considerable downtimes in

filling.

Starting from this, the object underlying the present invention is to provide a device and
a method for processing cleaning liquids to clean the extremely soiled cleaning liquids
easily, environmentally-friendly and continuously.

In one aspect, the present invention resides in a device for filtering a cleaning liquid,
comprising: at least one coarse filter for coarse filtration of the cleaning liquid to produce
a coarse filtrate, one cross-flow filter for fine filtration of the coarse filtrate from the at
least one coarse filter, whereby the coarse filtrate is separated into fine filtrate and
nonfiltrate portions, one return line through which the nonfiltrate portion is fed in a circuit
(C) through the cross-flow filter, one flushing means for flushing the at least one coarse
filter, one drain branching off from the circuit (C) and connected to the flushing means
for flushing the at least one coarse filter with a portion of the nonfiltrate portion fed in the

circuit.

In another aspect, the present invention resides in a method for filtering a cleaning
liquid, wherein the cleaning liquid is coarsely filtered by means of at least one coarse
filter to produce a coarse filtrate, the coarse filtrate is fed through a cross-flow filter for
separating the coarse filtrate into fine filtrate and nonfiltrate portions, and feeding the

nonfiltrate portion that passes through the cross-flow filter in a circuit (C), and a portion
of the nonfiltrate portion fed in the circuit (C) is branched off and supplied to a flushing

means for flushing the at least one coarse filter.

The combination of a coarse and a fine filter or micro filter, respectively, resuits in the
advantage that the filter arrangement, in particular the cross-flow filter (fine filter) does
not get clogged so quickly. In a skillful way, a cross-flow filter is used to this end. The
term cross-flow filter is a technical term and designates filters in which the nonfiltrate
flows in parallel to and along a filter membrane. A portion of the nonfiltrate penetrates
the membrane transversely to the flow direction of the nonfiltrate and can be discharged
as filtrate. In the process, solids of the nonfiltrate deposit at the membrane of the filter.
With the paraliel flow against the membrane, the depositing solids are continuously
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entrained by the liquid flow, so that a balance between new deposits and cleaning of the

membrane Is achieved on the membrane.

In accordance with the invention, a return line is provided which passes the coarse-
filtered cleaning liquid, i. e. the coarse filtrate of the coarse filter, in a circuit through the

cross-flow filter. Thus, sufficient flow and high filter efficiency can be ensured. To now

~ prevent the concentration of impurities of the coarse filtrate fed in a circuit in a skillful
way, a drain is provided which branches off from the circuit, in particular from the return
line, and is connected to a flushing means. Thus, the cleaning liquid concentrated with
impurities can be used in a skillful way for flushing the coarse filter. This means that on
the one hand a concentration of soiling can be prevented by discharging the coarse
filtrate, while on the other hand this discharged coarse filtrate is efficiently used for

flushing and does not have to be discarded. The present invention makes it possible
that no further tank for buffering the accumulation of concentrate is required. This has

the further advantage that at the end of
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the week, no large tank volume has to be discarded. By the system not comprising any large
tank volume, the whole system can be pressurized resulting in minimized pumping power.
Small filling volumes offer the additional advantage that the availability, for example of a
bottle cleaner, increases as refilling of the bottle cleaner is not required when the filtration
system is put into operation. It is furthermore advantageous that for example for the
processing of post-caustic solution as well as for the processing of main caustic solution of a
bottle cleaner the same flow chart is applicable. This permits facilitated production where,
depending on the application, only the cross-flow filter, i. e. the pore size of the
corresponding membrane, has to be adapted. Cleaning liquids are meant to include caustic

solution as well as cleaning acid or disinfectant.

Advantageously, the device comprises at least two coarse filters arranged in parallel which
can be flushed alternately. Thereby, a continuous process can be guaranteed as even if one
of the coarse filters is being flushed and cleaned, the second coarse filter is in use. As the
coarse filtrate fed in the circuit is used for flushing, flushing can thus be frequently performed

thus improving filter efficiency. The process does not have to be interrupted.

Advantageously, the coarse filter filters particles having a size of > 50 ym. Depending on the
application, the cross-flow filter has a pore size within a range of <= 2 ym, preferably <= 0.4
um. According to a preferred embodiment, a disk filter can be employed as coarse filter.

Such a disk filter can be easily flushed.

According to a preferred embodiment, the device processes as caustic solution main caustic
solution from a main caustic bath of a bottle cleaner and comprises a fine filtrate line which
supplies the fine filtrate from the cross-flow filter again to the main caustic bath. The device
according to the invention is simultaneously also suitable for processing post-caustic
solution from a post-caustic bath of a bottle cleaner and then comprises a fine filtrate line

which supplies the fine filtrate from the cross-flow filter again to the post-caustic bath.

In the processing of main caustic solution, the circuit can comprise a further branch line for
discarding a portion of the coarse filtrate fed in the circuit. That means, if the concentration
of impurities in the cross-flow filter circuit becomes too high, a portion of the coarse fiitrate

fed in the circuit can be branched off and discarded in addition, so that the concentration of

impurity is reduced. Thus, an excessive gel layer formation on the membrane surface of the
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cross-flow filter and premature clogging can be prevented.

In the cleaning of post-caustic solution, the circuit can also comprise a further branch line for
supplying a portion of the coarse filtrate fed in the circuit to a pre-caustic bath. Thus, the
concentration of impurities in the membrane filtration circuit can be prevented in an

advantageous manner, where the coarse filtrate can be simultaneously used for the pre-

caustic bath as the caustic solution in the pre-caustic bath does not have to be filtered so

thoroughly.

According to the present invention, caustic solution or acid or a disinfecting liquid from a CIP
system can also be processed as cleaning liquid, wherein the fine filtrate is then supplied to

a corresponding caustic solution or acid or disinfecting liquid tank.

In the method according to the invention, a certain portion of the coarse filtrate fed in the
circuit can be continuously discharged. The discharged portion of the coarse filtrate can also

be discharged at certain intervals in a clocked manner during the filtration process.

The present invention will be illustrated below in greater detail with reference to the following

figures.

Figure 1 schematically shows the flow chart of a device according to the present invention.

Figure 2a schematically shows a section through a disk filter which is used in the device

according to the invention.

Figure 2b schematically shows a plan view of a disk of the disk filter shown in Figure 2a.
Figure 3 schematically shows the different stages of a bottle cleaning system.
Figure 4 roughly schematically shows a section through a cross-flow filter.

Figure 5 shows a section along line I-1 in Figure 4.

Figure 6 shows, in a perspective representation, a multitube membrane filter candle which is
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employed, for example, in the filter shown in Figure 4.

Figure 7 schematically shows the basic diagram of a CIP system.

According to the present invention, a flushable coarse filter, for example a disk filter 2, is
used in combination with a cross-flow filter 3 for processing the soiled cleaning liquids

occurring in breweries.

A disk filter is shown, for example, in Figures 2a and 2b. The disk filter comprises a filter
housing 20 as well as a nonfiltrate supply 21 and a coarse filtrate outlet 22. According to the
present invention, the cleaning liquid is supplied to the disk filter 2 via the supply 21. The
disk filter 2 comprises a plurality of filter disks 17 arranged one upon the other. As can be
taken from Figure 2b, the filter disks 17 are designed as filter rings. The disks 17 are
pressed together by the spring force of the spring 19. The disks comprise a ribbing 18 at
least on one side. Advantageously, the grooves or elevations 18 extend essentially radially
outwards. The ribbing of the stacked disks 17 thus forms the filter pores through which the
nonfiltrate passes the filter. Preferably, plastic disks are used for this. The nonfiltrate is
introduced for filtration via the supply 21 for example tangentially from outside and passes
the pores between the individual filter disks 17 as indicated by the arrows. The filtrate is then
discharged from the interior 23 of the disk filter via the outlet 22. During flushing, for
example an air-liquid mixture is passed into the interior 23 and pressed out of the filter
between the filter disks opposite to the direction of arrow. Simultaneously, the squeeze of
the disks 17 is released by reducing the spring force. The filter pores are thereby enlarged
and the individual disks are simultaneously rotated by the flushing. Thereby, an optimum

cleaning of the filter area is ensured.

Preferably, the filter fineness is about 50 um. With a filter fineness of 100 um, about 50% of

the fibers are still separated during caustic filtration.

As is illustrated in connection with Figures 4 - 6, a cross-flow filter 3 is used for fine filtration
or micro filtration. For the continuous operation with small cut-offs, surface filtration with
membranes as a filter layer forms a reasonable initial combination. In cross-flow filtration,

the liquid to be filtered, that means here the coarse filtrate from the coarse filter 2a/b, flows

in parallel along the filter membrane. The overpressure prevailing in the system provides for
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the penetration of a portion of the nonfiltrate, here the coarse filtrate, through the membrane
transversely to the flow direction of the coarse filtrate. In the process, the entrained solids of
the nonfiltrate, i.e. the coarse filtrate, deposit on the membrane. With the parallel flows
against the membrane, the depositing solids are continuously entrained by the liquid matter,
and a balance between new deposits and cleaning of the membrane is achieved on the
membrane. The depositing matters on the membrane which are not entrained by the liquid

flow form the so-called gel layer.

In Figures 4 - 6, one possible embodiment of such a cross-flow filter 3 is shown, where the
filter here comprises a pressure housing 42 as well as at least one multitube membrane filter
candle 40. Between the membrane filter candle 40 and the pressure housing 42, a filtrate
chamber 43 is formed. The multitube membrane filter candle 40 comprises several tubes 21
extending in the longitudinal direction through the filter candle 40, as shown in Figures 5 and
6 more in detail. The filter candle can be embodied of a ceramic material, where a
membrane layer of only a few uym can be arranged on the inner surface of the tube. The
pore size is within a range of <= 2 um, preferably <= 0.4 um, depending on the application.
In filtration, nonfiltrate, here coarse filtrate from the coarse filter 2a/b, enters the tubes 21 of
the filter candle 40, passes through the membrane in the tubes 21 as well as the ceramics of
the filter candle and leaves the surface 41 of the filter candle 40 as filtrate and enters the
filtrate chamber 43 where it can be removed as filtrate. The nonfiltrate which flows through
the tubes 21 leaves the cross-flow filter 3 and can be supplied again to the cross-flow filter in
the circuit to maintain a nonfiltrate flow through the filter as will be illustrated below. As in the
cleaning in breweries hot cleaning liquids having temperatures of up to 90°C are also used,

a cross-flow filter arrangement of ceramic material is particularly suited.

The device according to the invention and the method according to the invention can be
used, for example, for cleaning liquids from CIP systems, e.g. for brewhouse cleaning or for

cleaning in the bottling department.

The method according to the invention as well as the device according to the invention will

be illustrated more in detail below in particular in connection with the bottle cleaning system

represented in Figure 3.

Figure 3 shows the main stages of a bottle cleaner with a bottle infeed 53. After the leftovers
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have been emptied, the bottles subsequently pass the pre-soak 34 and the pre-soak 35 and

then pass the pre-caustic bath. Then, the longest and most intensive processing is effected
iIn the main caustic bath 28 where most of the dirt and most of the impurities loosen. This is
also true for the labels and the iabel glue. In a post-caustic bath 37, i.e. in a first rinsing
zone, the bottles are again cleaned inside and outside and can then be sprayed with warm
water inside and outside by a spraying means 38/39. Subsequently, a treatment with cold
and fresh water is performed in a corresponding means 50. At the end, the bottles are

discharged via a bottle discharge 54.

The device according to the invention for processing cleaning liquid, here e.g. main caustic

solution or post-caustic solution or a cleaning liquid from a CIP system, is represented in

Figure 1.

Below, the invention is described for caustic solution, e.g. main caustic solution or post-
caustic solution. The method or the device described in connection with Figure 1, however,

Is also suited for another cleaning liquid, e.g. a brewery CIP system.

The device according to the invention is connected to a reservoir for the caustic solution, for
example a main caustic bath or a post-caustic bath, via a line 24. Furthermore, the device
comprises a pump 9 via which the caustic solution can be pumped into the device according
to the invention. Moreover, the device 1 according to the invention here comprises two
coarse filters 2a/b which are arranged in parallel to each other. The coarse filters 2a/b are
for example disk filters as they have been illustrated more in detail in connection with
Figures 2a/b. The coarse filters 2a/b filter out particles of a size of > 50 ym. Though it is not
shown here, several coarse filters can also be arranged in paraliel to each other and be
alternately operated for cleaning purposes. Though it is not shown here, several coarse
filters 2a could also be connected in parallel and in series to several coarse filters 2b in

series.

After coarse filtration, the coarse filtrate is passed to the membrane filtration as shown by
arrow G. A pump 10 is arranged upstream of the cross-flow filter 3 which has been
llustrated for example in connection with Figures 5 - 6. The cross-flow filter 3 comprises a

filtrate drain 7 in which in turn the valve 16 is arranged. The device further comprises a

return line 4 through which the coarse filtrate is fed through the cross-flow filter 3 in the
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circuit C. A control valve 15 is provided for adjusting the flow. Thus, the coarse filtrate moves
at the membrane or the membranes through the cross-flow filter 3, leaves the filter 3 and is
supplied again to the cross-flow filter 3 in the circuit via the pump 10 together with new
coarse filtrate from the coarse filters 2a/b. The device further comprises a flushing means 5
for flushing the coarse filters 2a/b. As a rinsing liquid, the coarse filtrate circulating in the
circuit C is here advantageously used. For this, a drain 6 is provided which is connected to
the flushing means 5. Thus, a predetermined portion of the nonfiltrate or coarse filtrate fed in
the circuit is passed into a rinsing container of the flushing means 5. The flushing amounts
are about 0.1% - 0.5% of the throughput, e.g. with a filter amount in a size range of 1 - 10 m’
caustic solution per hour. By draining the coarse filtrate from the cross-flow filter, a
concentration of impurities is prevented, while this drained coarse filtrate can be used for
flushing in a skillful way. The flushing means 5 further comprises a supply for purge air with
a corresponding valve 25. The air-coarse filtrate mixture can then be pressed backwards
into the coarse filters 2a/b via the pipeline 26, whereupon the same is conveyed to the
drainpipe 27 together with the dirt. For this, corresponding 3/2-way valves 13, 14, 11, 12,

are provided which can be adjusted such that one filter each is being flushed while the other

one is in operation.

Upstream and downstream of the filters 2a, b, corresponding pressure sensors can be
arranged which detect the differential pressure upstream and downstream of the
corresponding coarse filters 2a, b which is compared to a set value. If the measured

differential pressure exceeds the predetermined set value, a flush process is initiated for a

corresponding filter.

The drain 6 here branches off from the circular return line 4. However, it would also be
possible for this drain 6 to be directly connected to the outlet of the cross-flow filter.
Advantageously, the drain 6 is arranged in an area from the rear end A of the cross-flow
filter 3 to the point B where new coarse filtrate is supplied to the circuit C from the filters
2a/b. The device can comprise a further branch line 8 for discarding a portion of the coarse
filtrate fed in the circuit. If during cleaning of the main caustic solution for example the
concentration in the circuit C is too high, a certain portion can be additionally discarded via
the drain 8. The valve 29 is provided to this end. Upstream and downstream of the cross-
flow filter module, pressure sensors (not shown) can be arranged which measure the

pressure differential, i.e. the transmembrane pressure. This differential pressure is
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compared to a set value. If the detected differential pressure exceeds the set value,

coarse filtrate fed in the circuit C is branched off.

In the processing of post-caustic solution, the coarse filtrate fed in the circuit can also be
passed to the pretreatment, i.e. for example to the pre-caustic bath, via the branch line
8. Coarse filtration is sufficient for the quality of the caustic solution in the pre-caustic
bath. Moreover, it is here advantageous that the surfactants have not been filtered out
and remain in the caustic solution in the coarse filtrate. The branch line 8 is here
connected to the return line 4, however, it can also be adjacent to the cross-flow filter as

described above.

The method according to the invention will first be illustrated in connection with the
cleaning of main caustic solution of a main caustic bath 28 of a bottle cleaner 100. First,
soiled caustic solution from the main caustic bath 28 is pumped into the device 1
according to the invention via a pump 9 via the line 24. In the process, soiled caustic
solution passes the coarse filters 2a/b, the valves 11/12, 13/14 being adjusted such that
the caustic solution flows through the filter to the line 30 in the direction of arrow. The
coarse filters 2a/b are here uncoupled from the rinsing line 26. The coarsely filtered
caustic solution is then pumped into the cross-flow filter 3 via the pump 10. Transverse
to the flow direction of the coarse filtrate, the coarse filtrate passes through the
membrane and is thus finely filtered. The fine filtrate is returned to the main caustic bath
28 via the line 7 with the valve 16 being open. The coarse filtrate which passes the
cross-flow filter 3 is fed in the circuit C via the return line 3, new coarse filtrate being
added to the circuit at point B. To prevent a concentration of the impurities in the circuit
C, a certain portion of the coarse filtrate is supplied to the flushing means 5 or a rinsing

container of the flushing means 5 via the line 6. In the process, a certain portion can be
continuously removed from the circuit C, or else a certain amount of coarse filtrate can
be removed at certain intervals in a clocked manner. This removed coarse filtrate which

is then stored in the container of the flushing means 5 can then be advantageously used

for flushing one of the two coarse filters 2a/b.

To flush the coarse filter 2a/b, the valve 13 is for example adjusted such that the flush
line 26 is connected with the coarse filter 2a, the coarse filter 2a, however, is no longer
connected with the line 30. Furthermore, the valve 11 is adjusted such that the coarse
fiter 2a is connected with the drainpipe 27, however no longer with the line to the pump
9. For flushing, air is blown into the rinsing container. The air-coarse filtrate mixture is

then pressed
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backwards through the pipeline 26 through the filter 2a and then conveyed to the drainpipe
together with the dirt. While the coarse filter 2a is being flushed, the valves 12/14 remain in
a position in which the filter 2b takes over coarse filtration, while the caustic solution is
guided in direction of arrow into the line 30. After flushing has been performed, the valves
11/13 are returned to their working position so that coarse filtration can be again also
accomplished via the filter 2a. Subsequently, the coarse filter 2b can then be flushed in the
same manner by correspondingly adjusting the valves 11/12/13/14. As described above, the
flushing process for a coarse filter 2 can be initiated if the measured pressure differential
upstream and downstream of the coarse filter exceeds a predetermined set value. It is thus
ensured that the caustic solution can be continuously processed and the process does not
even have to be interrupted during flushing. By the fact that a concentration of the caustic
solution in the cross-flow filter circuit C is simultaneously prevented, the cross-flow filter
does not get clogged, so that continuous operation is possible. If the concentration in the
circuit C becomes too high, coarse filtrate can be additionally removed from the circuit C via

the line 8 by correspondingly opening the valve 29. This removed coarse filtrate is then

discarded.

Advantageously, concentration can here be prevented without any large feed container
being necessary. Thus, small volumes can be realized in the filtration unit resulting in
minimized heat radiation. Furthermore, the complete system can be pressurized resulting in
minimized pumping power. Small filling volumes have the additional advantage that the

availability of the bottle cleaner is increased as refilling of the bottle cleaner is not required

when the filtration system is put into operation.

During the cleaning of post-caustic solution, the method as it was illustrated in connection
with the main caustic solution is performed. Here, too, coarse filtrate from the membrane
filtration circuit is used for flushing as was illustrated above. In difference to the previous
embodiment, however, coarse filtrate is, if necessary, removed via the line 8 and not

discarded, but fed to a pre-caustic bath 32.

Figure 7 shows the basic diagram of a balance tank CIP system (Cleaning in Process). Such
a system 70 comprises a fresh water tank 71, a balance water tank 72, a disinfecting liquid
tank 73, an acid tank 74 as well as a caustic solution tank 75. Furthermore, a CIP system

can also comprise a supply for caustic concentrate 76, for acid concentrate 77 and for
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disinfecting concentrate 78. The detergent concentrates 76, 77, 78 are diluted with the
cleaning water to obtain the corresponding concentration in the corresponding disinfecting
liquid, acid and caustic solution tanks 73, 74 75, respectively. Via the line 79, the
corresponding cleaning liquid can be supplied from the tanks 73, 74, 75 to the object to be
cleaned (tanks with cleaning apparatus, pipelines, etc.) and returned to the corresponding
tanks via the return line 80. Via a non-depicted line 24, the corresponding cleaning liquid
can then be supplied from the tanks 73 or 74 or 75 to the device shown in Figure 1. The fine
filtrate can then be again supplied to the respective tank 73, 74 or 75 via the fine filtrate line

7 shown in Figure 1. The coarse filtrate discharged via the outlet line 8 in Figure 1 can be

discarded.

It is advantageous that the same flow chart can be used for the main caustic and post-
caustic cleaning of a bottie cleaner 10 and for CIP systems 70. This brings about
advantages in terms of manufacture as for all applications the same device can be built
which only differs in the pore size of the membrane of the cross-flow filter 3. Thus, the
cleaning liquid can be cleaned by an inexpensive device. By the coarse filtrate discharged in
the membrane filtration circuit not being completely discarded but used for flushing, process

media as well as energy can be saved.

The previous embodiments have been described in particular in connection with cleaning
liquids which in particular occur in bottle cleaners and CIP systems in breweries. The
method according to the invention and the device according to the invention, however, can
also be used for processing cleaning liquids in other food processing businesses (e.g. milk
or juice). Cleaning liquids occurring in pharmaceutical businesses can also be processed
~according to the present invention. In plastics recycling businesses, in particular for cleaning

cleaning liquids occur which can be processed according to the present invention.

In plastics recycling, for example: in the first stage of wet cleaning, the previously crushed
bottles (flakes) are soaked in process water and supplied to hot caustic washing. There, the
PET is washed hot with caustic solution and surfactants and freed from adhering dirt, labels

and glue residues. The detergent caustic solution is processed according to the invention.

Then, the PET can be repeatedly rinsed hot in a further stage. In this process stage as well

as for the detergent caustic preparation, demineralized fresh water is used, otherwise,
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processed process water is used. In this step, too, processing according to the invention is

possible.
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We Claim:

1. Device for filtering a cleaning liquid, comprising:

at least one coarse filter for coarse filtration of the cleaning liquid to produce a

coarse filtrate,

one cross-flow fiiter for fine filtration of the coarse fiitrate from the at ieast one
coarse filter, whereby the coarse filtrate is separated into fine filtrate and

nonfiltrate portions,

one return line through which the nonfiltrate portion is fed in a circuit (C)

through the cross-flow filter,
one flushing means for flushing the at least one coarse filter,
one drain branching off from the circuit (C) and connected to the flushing
means for flushing the at least one coarse filter with a portion of the nonfiltrate
portion fed in the circuit.

2. Device according to claim 1,

characterized in that

the at least one coarse filter includes at least two coarse filters which are

arranged in parallel and are operable to be flushed alternately.

3. Device according to claim 1 or 2,

characterized in that

each of the at least one coarse filter filters off particles of a size of greater than

50 um.
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Device according to any one of claims 1 to 3,

characterized in that

the cross-fiow filter has a pore size of less than or equal to 2 um.

Device according to claim 4, wherein the pore size is less than or equal to 0.4
Mm.

Device according to any one of claims 1 to 5,

characterized in that

the device iIs connected to a main caustic bath of a bottle cleaner and
the cleaning liquid comprises a main caustic solution from the main caustic
bath of the bottle cleaner, and the device further comprises a fine filtrate line

which feeds the fine filtrate portion from the cross-flow filter to the main caustic
bath.

Device according to any one of claims 1 to 5,

characterized in that

the device is connected to a post-caustic bath of a bottie cleaner and

the cleaning liquid comprises a post-caustic solution from the post-caustic bath
of the bottie cleaner, and the device further comprises a fine filtrate line which

feeds the fine filtrate portion from the cross-flow filter to the post-caustic bath.

Device according to claim 6,

characterized in that

the circuit (C) comprises a further branch line for discarding another portion of
the nonfiltrate portion fed in the circuit.
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Device according to claim 7,

characterized in that

the circuit (C) comprises a further branch line to supply another portion of the

nonfiltrate portion fed in the circuit to a pre-caustic bath of the bottle cleaner.

Device according to any one of claims 1 to 5,

characterized in that

the at least one coarse filter is a disk filter.

Device according to any one of claims 1 to 5,

characterized in that

the device is connected to a caustic solution or acid or disinfecting liquid tank

and

the device filters caustic solution or acid or disinfecting liquid from a cleaning in
process CIP system and further comprises a fine filtrate line which supplies the
fine filtrate portion to the corresponding caustic solution or acid or disinfecting

liquid tank.

Method for filtering a cleaning liquid, wherein

the cleaning liquid is coarsely filtered by means of at least one coarse filter to

produce a coarse filtrate,

the coarse filtrate is fed through a cross-flow filter for separating the coarse
filtrate into fine filtrate and nonfiltrate portions, and feeding the nonfiltrate

portion that passes through the cross-flow filter in a circuit (C), and
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a portion of the nonfiltrate portion fed in the circuit (C) is branched off and
supplied to a flushing means for flushing the at least one coarse filter.

Method according to claim 12,

characterized in that

the cleaning liquid being filtered is main caustic solution from a main caustic
path of a bottle cleaner, and the fine filtrate portion is supplied from the cross-
flow filter to the main caustic bath.

Method according to claim 12,

characterized In that

the cleaning liquid being filtered is post-caustic solution from a post-caustic
bath of a bottle cleaner, and the fine filtrate portion is supplied from the cross-
flow filter to the post-caustic bath.

Method according to claim 12,

characterized in that

the cleaning liquid being filtered is caustic solution or acid or disinfecting liquid
from a cleaning in process CIP system, and the fine filtrate portion is supplied
from the cross-flow filter to a corresponding caustic solution or acid or

disinfecting liquid tank.

Method according to claim 13 or 15,

characterized in that

another portion of the nonfiltrate portion fed in the circuit is furthermore

branched off from the nonfiltrate portion fed in the circuit and discarded.
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Method according to claim 14,

characterized in that

another portion of the nonfiltrate portion fed in the circuit i1s furthermore
branched off from the nonfiltrate portion fed in the circuit and supplied to a pre-

caustic bath.

Method according to any one of claims 12 to 15,

characterized in that

another portion of the nonfiltrate portion fed in the circuit is continuously

removed by removal means.

Method according to any one of claims 12 to 17,

characterized in that

another portion of the nonfiltrate portion is removed in a clocked manner by

removal means.

Method according to any one of claims 12 to 18,

characterized in that

the at least one coarse filter includes at least two coarse filters arranged in

parallel and

the cleaning liquid is filtered alternately by means of the at ieast two coarse

filters.
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Method according to any one of claims 12 to 18,

characterized In that

the at least one coarse filter includes at least two coarse filters arranged in

parallel and

the cleaning liquid is filtered simultaneously by means of the at least two

coarse filters.
Method according to any one of claims 12 to 21,
wherein the cleaning liquid comprises a cleaning liquid for use in breweries, In

food processing businesses, pharmaceutical businesses or in plastics recycling

businesses.
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