0 4 OCT 2005 1 Use of polyners conprising thernoplastic polynmers as filter
aids and/or stabilizers 5 The present invention relates to the USﬁ of

pol ymers conprising thernoplastic polynmers as filter aids and/or iy OCT 2005
stabilizers for the filtration and/or stabilization of aqueous |iquids.
Separation of solid-liquid mixtures of lsubstances by filtration 10 is an

i nportant process step in many industrial production processes. The term

filter ai dugacefmpasiserera BUNPElsidly RhedHss Sastiti pb1ghersisad dinthwl Kids

pul verul ent, g&argg%tiqng gfibrous form as precoat nmaterial in filtration.
15 Filter aI%S can be applied, before the start of filtration, as auxiliary
filter layer (precoat filter) to the filter aid, to achieve a |ooser cake
structur @, The RERFSIE ddUedttontieddsas! yothe tuse SEuPPiYMer HEMPFEE+RE. 20
Known filteheadopldates ppiymdny asxdnpter alidd amddeoust&@ailigersndbuar ghe

products resuttddidd a@/bhesealiaiination &f dHuabasl tequilde. main constituents
are anor phous Si 02 nodifications, acconpanied by oxides of alumnum iron

and ot her elenents, and als hei.r. si]icate conmpounds. Perli.tes are
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shoul d, duging ddiddy dtiepiaf ofdNe 1RELOUS, ENVi ronment  which takes up the
i mpurities tcr:lg%e elim naté%l andf?Lac?litates the outflow of the liquid

phase. The additives shoul d have an el evated porosity and should also 35

not def d°nfthtRr a¥le &PPeBe #APldedsshPECTS Fi5ddrFbnCt Hel Si5sti8ReedS shoul d
be, chem cakhyilivemt faddesadaysr ri@ceveptbfieltemdr tPi therfnigdreaid . ctprently,
pr edom nanttyidieseliguBer pe&looaitrutkhter sormrdndept added teirs ianeussedto | n

precoat fikheadiy kefeeerdidag.start of filtration, a kiesel guhr precoat
is applied to a support surface (filter cloth). After this precoat is

appl ied,.a m'xttu.re of fine. and coarse Kki esell uhr,.is added to thg beer to be
11t er ed( FErYrt e sERhc e GFBauttt ot B BeoP i BoM GRS 8T “heonsunpt i on
of 150 to R@BuRFhIPredupserrefisitipg &xpecthed cad5irpese? fithrdiadopate: cthear|y
proven formpimocuatstfithenasi are keoapbeus €i0,080d 2ONG: 2 onaf, Rtsohpayi eab by
vol ume, itexiqee Wi kidensihy,iddnS aRbgbthabsuepehes, Capacdllspy anditts high
specific syfffce AlR@pounds. Perlites are calcined, ground and selected
25 expanded clays of volcanic origin (rhyolites). The structure may

be described as sheet-like and chemically as a sodium, potassium

or aluminum silicate. Bentonites are clay minerals having high

swelling capacity and absorption capacity.

30 Filter aids should, during filtraticn, form a porous environment
which takes up the impurities to be eliminated and facilitates
the outflow of the liquid phase.

The additives should have an elevated porosity and should also
35 not deform under the effect of pressure. In addition the
substances should be chemically inert and easily recoverable.

For filtering beer, currently, predominantly kieselguhr precoat
filters and depth filters are used. In precoat filtration, before

40 the start of filtration, a kileselguhr precoat is applied to a
support surface (filter cloth). After this precoat is applied, a
mixture of fine and coarse kieselguhr is added to the beer to be
filtered (filter feed). In the production of beer, a kieselguhr
consumption of 150 to 200 g/hl of beer must be expected.

45 Kieselguhr is particularly proven for precoat filtration because



A di sadvant age of the use of kieselguhr is that, after a nunber 5 of
filtration operating hours, its effectiveness is exhausted due { Vooq;ptC@?S\
solids material and it nust be renmoved fromthe filter support sur and
repl aced. Landfilling exhausted kiesel guhr, owing to | egal regulations, is
10 only possible with great difficulty2 and cost. Attenpts to regenerate the
ki esel guhr owhi € Highupysabbelase f iikkeLowateni alenshaye Dos wiqved to be
feasibl e 'Qb@é?&l&ecakgc§g}d'éﬂd)rlrts ki gr ek g’y shag  Pegne under . di scussion for
sone time because of possi bl e carCinongenic activity. 15 The renoval of
materi al s cau5|n haze, such as dissol ved _ pol yphenols or proteins, is also
an i npor t aftt 3pF Véé@@?eﬂflwedﬁﬁyo et ef 3 Prroddcthah p'?%‘bee%saeé’umbéﬁause
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preci pitate; ofed et WRYSad&Me thgi1s@derials causing the haze fromthe
medi um These substances incl ude for exanple, silica gel, which binds or
precipitates proteins, or 25 yvi nyl pyrrol i done, _which bi nds pol yphenol s.
Filter ai d52R%H Skidg prhapst \)@eﬁfi‘éw 5|9 PGk Ouiela s epRFHtad PR sor 15
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when 35 poP9 cﬂaﬂﬁf{PPB? G §Vﬂl§§d alone, it is difficult to adjust

t he ads r5pt| on. US 4344846 describes a nethod for precoat filtration using
filter ai Ubebesed adn oéxpaneleih jxolcpstynensa 240 sw@h964 3849501desicr i bes
regener abl gbi{peeri1@s ok Oprétdimy,i ngaahsquisl p@direEnti process step in

parti cul ar 4 I nt IGO0 I lymer s
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a 0SI t r
is an _og ett %?arﬁ f)Lregsgn? ih \(}loﬁltge% E‘ofg]rlgv?de%a% evera%? "and/ or
stabi | i Z8 which can be used instead of kieselguhr in the
The beverages can be stabilized by adding substances which bind,
precipitate or in other ways remove the materials causing the
haze from the medium. These substances include, for example,
silica gel, which binds or precipitates proteins, or
25 polyvinylpyrrolidone, which binds polyphenols.

Filter aids and stabilizers have previously been used separately
or together. In the first case, however, this means increased
equipment requirements, and in the second cise the joint disposal
30 is a problem; in addition, in the case of the substances
previously used, it is not possible to regulate the adsorption.

EP 351 363 describes highly crosslinked polyvinylpolypyrrolidones
(PVPP) as stabilizers and filter aids. However, when

35 polyvinylpolypyrrolidone is used alone, it is difficult to adjust
the adsorption.

US 4344846 describes a method for precoat filtration using filter
aids based on expanded polystyrene.

40
WO 96/35497 describes regenerable filter aids for filtering a
liquid medium, in particular beer, which comprise granules of
synthetic or natural polymers that form a filtercake having a
porosity from 0.3 to 0.5.
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filtration and/or stabilization of aqueous liquids, in particular in beer
and beverage production. It should not only be usable 5 solely §iiipgT ?@
filter aid or as stabilizer, but also for both functions as well. It guld
be insol uble and scarcely swellable, chemcally inert and of high surface
area, and should be sinple to produce3in accepable reaction tinmes. In

addi tion, ittt shouhdobgectpassitheeptossed invenadsHrd igrdviidet ar gelesk raaner
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80 to 5% bysadeilgheivhentad dfdadttegneid ot leer ssabsirre gl edsedidry dmthhe
group consifiridijoat aslwekdi.egt enoboMaieeInsodubIESandidcagaelel swkilasekguhr,
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i nvention fRASHEICr EPatdls tE 295PBREER™ iy AT FEEFT YA/ 6P 3% A i zi ng
an aqueol@® B4 queggnewhAtehle.onpri ses using as filter aid or stabilizer a

pol ymer conprising (a) from20 to 95% by wei ght of at |east one

t her mopl asty&L hRQl ¥BBAA SthdtPnfik0Bh §htt @ SURYeVEd INurPfrid8tinheRsth PR
further suQ;tan ged fronlthe}%{%y lggg§é55¢%¥%ép;_5|Ilcates,
elguhr, C

el ec
car bonat es, =X dgg,iyrg?fl ca éll,SlR?ets rg I ato eous earth, further
polymers or mxtures thereof, 40 with the proviso that the thernoplastic
pol yner husthenginvigatipp|sahatesnso The Yyreo@dsBotarele COMPAREdANBUt I n such a
manner that in each case 45 only filtration or stabilization of the aqueous
medi um t akega )pl edn 20r toi M5 Rds) tic@gnt 0ot he: fliebbk abh®nthexin®p1tzangeus OCT 2005
4 stabilizati ffﬂg%s pl ace. Preferably, in addition to the filtration,
stabilization also takes place. During the filtration, the precoat

filtration technique is 5 preferably used. Surprisingly, by neans of the
i nventiv%P[ﬁfnyn%ﬁQﬂ 8ph§oa@§changﬁht of at least one further substance

selected from the group consisting of silicates, carbonates,
oxides, silica gel, kieselguhr, diatomaceous earth, other
polymers or mixtures thereof

25 as filter aids and/or stabilizers for filtering and/or
stabilizing an aqueous liguid, with the proviso that the
thermoplastic polymer must not be polystyrene.

" The invention further relates to a process for filtering and/or
30 stabilizing an aqueous liguid, which comprises using as filter
aid or stabilizer a polymer comprising

(a) from 20 to 95% by weight of at least one thermoplastic
polymer
35
(b) from 80 to 5% by weight of at least one further substance
selected from the group consisting of silicates, carbonates,
oxides, silica gel, kieselguhr, diatomaceous earth, further
polymers or mixtures thereof,
40
with the proviso that the thermoplastic polymer must not be
polystyrene.

The process can be carried out in such a manner that in each case
45 only filtration or stabilization of the aqueous medium takes
place, or, in addition to the filtration, simultaneous



of the constituents causing haze in beverages, for exanple, can be adj ust ed
inatargeted manner. 10 If, for exanple in the case of beer, ghe(QC guﬂlj
pol yphenol s present therein are conpletely renoved, the beer also Io es by
this measure its flavor conpounds. 15 A further advantage of the use of the
inventive polyners is their regenerab4|ity For the purposes of the

invention thepiNerWRIAShkEs POl AN Pre@brab Dyt NidindRR ti8h & e r@mor phous
noncr ossl i @ﬁgr%{‘ﬁorparstt'aﬁkﬂpg@ oq{yslggl k &S NPNGIL osslinked polyners. They
y

are neltabl'e an processed ex rusi-on, |nject|on molding or in a
spinning process. They are frequently soluble in organic solvents. They
cont ai n noPuBANY *é:fl‘f%/sftl&ltlf?‘ﬁéo%utt% $5 eanrdt phblisr atdgnofR§chirheue rigcr ol ecul ar
chai ns her prpéssatbty aisghd.a plurality of regions 25 and thus produce the
cohesion of the polynmer (see also Handbuch der Techni schen Polynerchenie

[ Handbook qf, | Pg%fﬁd’l'}ﬂl gg#ggg ofmc%'é“ §¥‘\{‘7¥%<t1\5% éa%nngrrlérslshcrﬁd%&éo%uéﬁg?’

VCM Wi nhei
vi nyl pol ym8fsthe p%?”f&rhta tsp%?‘i/'selé}ge?‘ zepb?%ecve?tra?tg&:’, 88¥y‘f:’é?“ﬂﬁ)]ﬁat &8"or el se

30 pol yur ebRapBiusiRe iiSoRetar IEied @e@PPY: the partially crystalline
t her nopliastics are pol yet hyl ene, pol yoxynet hyl ene or pol ypropyl ene. The

anor phous trher pp| Sadnipls anet s edeablcy bpet y i iy lpcilpbaehdes Oprestnt
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the invention In % 2
to 90% by WEFGHES ¥ % P PEuf APP lVjéjfserabl y from60 to 90% by 40 wei ght,

based on the total anount of fllter aid. For the purposes of the invention
t he car BGnat ésrumeteradviaptage ofltdal iuseetll tharborateyeopodykets e ¢aetih
met al carbeegersrabalikal.i metal hydrogencarbonates or al kaline earth netal
45 'hydr ogencar bonat es, preferably cal ci um carbonate, sodi um

e, Rnehe A oS50 GFS8, erOe 8 Sl 200 ©

oxi de or afGRFRUMIMSBE dé&) SF?l%’&‘?’%fg‘oé’Fe“ﬂﬁfﬁ?%ﬁ Jéﬂ‘t? aF‘PFf PeFatékhiy i cates not
expl i ci t3% crysteibinedonsrapeolmkach@ed YaLE®- i Thayudgeningetakle jant egnsbeh as
al um nosi | pcatessed bl sgtresion esinjegttiberm@podiymeos dnderspimniarge preferably

pol yam de @koc&s9sStidikade Pty yidhtiyasbanbaddiPlomR@nY ¥ Byl dERte. They

contain not only crystalline but also amorphous regions. The
macromolecular chains here pass through a plurality of regions

25 and thus produce the cohesion of the polymer (see also Handbuch
der Technischen Polymerchemie [Handbook of industrial polymer
chemistry)], A. Echte, 1lst edition, 1993, VCM, Weinheim). For
example, these are taken to mean polyolefins, vinylpolymers,
polyamides, polyesters, polyacetates, polycarbonates or else

30 polyurethanes and iscmers.

Preferably, the partially crystalline thermoplastics are

polyethylene, polyoxymethylene or polypropylene.

The amorphous thermoplastics are preferably polyvinyl chloride or
35 polymethacrylate.

The thermoplastic polymers (a) are used in the context of the

invention in amounts of from 20 to 95% by weight, preferably from

40 to 90% by weight, in particular preferably from 60 to S0% by
40 weight, based on the total amount of filter aid.

For the purposes of the invention the carbonates under (b) are
alkali metal carbonates or alkaline earth metal carbonates,
alkali metal hydrogencarbonates or alkaline earth metal

45 hydrogencarbonates, preferably calcium carbonate, sodium
hydrogencarbonate or potassium hydrogencarbonate. Oxides are



10 Pol yvi nyl | act am and/ or pol yvi nyl am ne preferably used are:

pol yvi nyl pyrrol i done, polyvinyl pi peridone, polyvinyl caprol actanmf § (CT 2005
pol yvi nyl i m dazol e, pol yvinyl-2-nmethyli m dazol e,

pol yvi nyl - 4- et hyl i m dazol e, polyvinylformam de. Particular preference is
given to highly crosslinked 15 pol yvi ngl pol ypyrrolidone, for exanple that
obt ai nabl e J4idek BPemlﬁééﬂﬁﬁl@EE Bk VaIHIARD) 4 For Tty roapCyst gpd#d.lap19bt ai ned

by what is roed p rizatl Th|S|saponner|zat|on met hod
in which thel% gﬁum QP poI %(r%e%g%ﬁnélonxsldger osslink with one another. This can

take place in the presence or absence of a crosslinker. Crosslinkers are
conpounds \Wilédkhatent afe naturedsend wartidtilrghréns thldaresnsatuenpbicitly

non- conj wateddrdodbte dmnds ithebbealdp Mokeade emi¥efsaniedtes ossdh rdeers are
di vi nyl benzang:inobi Ncshiod Ry e byl gnaunea, N N -divinyl propylurea,

al kyl enebi sacryl am des, al kyl ene gl ycol di (neth) acr yl ates. The end product

of popcorn polymerization is a foamed, crusty giranul ar pol ynmer having a

caul i f | oweFUEtRET SPO LR H%e UPHEE AR aFfe tpﬁéﬁ?rﬁléﬁé vFehAghotegr ee of
crossl i nki myosgopobed polwrivys laseam gadeoal pglynsuilapiaeand scarcel y

swel | abl xo Pm@veﬁylb@eeansmﬂ/ﬁkeﬂowxﬂh&fyl(ab).neagsté)&mmseﬁgea natdwe filter aid
35 either gioq %19{:1 b 501 M dReXt 6 @Q‘é‘lhbi‘?éo%e%g% %igg‘@é%ﬁﬂ&%ﬁb' y
crosslinke OQS,I fyL nyl pyLrold dog yuild qt o K N"’}E silica gel,

ki esel guhr Haceous ear’t e, Jb f"e refera

Iy mxtures of

crossl i nke@oﬁéfwgrwﬁy?mﬁ%g}rlwa PR VPSP)’YH?WaFPG‘E ReFier®? L agdcos,
CaC03, sil irFgfgekPncki esediighy to4bighlat ewasedyrkedrth or bentonite or

m Xt ur eslHpdigkCORl ps 1l KHCA® 1 idbhd, CGaB0 & xamp0e, tisdt icbaadgebbl&i esid g uhe,

di at omaceous a@ahbile Obivd¥efr®nist e or el se m xtures of Ti02 w th NaHCGS,
KHCO3, CaC03, silica gel, kieselguhr, diatomaceous earth or bentonite are

used. |nked oI V|n | po rr ne (S partlcularl referably 45
used. OCT%r 56 ngg}r/réesé)&geﬁ Bhn*He- T %gprocesses known

per se. sm%mﬁééesse%n arTéuéeséri* uedlmea#zeka%u@ethoﬁ An He:thRand- buch
der Tech2f sioennBopghyrexheriag né Hanokdxdakkoithdorst rarmthepol Phes cdrerdager y] ;
VCH, Wi nheilmcel®83thd pregeheduse dberpel yaes @aydiariskethe thernopl astic
polymers and at |east one further substance are corrpounded in an extruder.

Conmpoundi ng. I S _genera m Xxin %h at ﬁ' ast .o 10 additive
( Der Doppe%scﬁngc gn S)’(ta}r/ruederompg@%%df% et €25t B0
ethylenically unsaturated non- conjugated double bonds in the
25 molecule. Preferred crosslinkers are divinylbenzene,
N,N’-divinylethyleneurea, N,N’-divinylpropylurea,

alkylenebisacrylamides, alkylene glycol di(meth)acrylates.

The end product of popcorn pulymerization is a foamed, crusty,

30 granular polymer having a cauliflower-like structure. Because of
their generally high degree of crosslinking, popcorn polymers are
generally insoluble and scarcely swellable.

The epitopes specified under (b) can be present in the filter aid
35 either alone or else in mixtures. Additives used alone are
preferably crosslinked polyvinylpyrrolidone, TiO,, KHCOj3, NaHCOs3,
CaCO3, silica gel, kieselguhr, diatomaceous earth or bentonite.
Preferably, mixtures of crosslinked polyvinylpolypyrrolidone
(PVPP) with TiO,, NaHCO3;, KHCO3, CaCOs, silica gel, kieselguhr,
40 diatomaceous earth or bentonite or mixtures of NaHCO3; or KHCO;
with CaCOiz, TiO,, silica gel, kieselguhr, diatomaceous earth or
bentonite or else mixtures of TiO; with NaHCO;, KHCO;, CaCoOs,
silica gel, kieselguhr, diatomaceous earth or bentonite are used.
Crosslinked polyvinylpolypyrrolidone is particularly preferably
45 used.



dungsgebi ete [ The doubl e-screw extruder: principle and areas of _
application], edited by: VDI -Gesellschaft Kunststofftechnik - Dl és@@ﬁo}l}ﬂ'i
VDI - Verl ag, 1995, chapter 7 and Aufbereiten von Poly- neren mt neuartigen
Ei genschaften [ Conpoundi ng pol ynmers having 15 novel properties], edited by:
VDI - Gesel | schaft Xunststofftechnik - @©usseldorf: VDI -Verlag, 1995, pp. 135
ff.). Conpetadtmgrmdpilaghecs byed idadn by pRepdRidfyr pirbgesSesaddwedpedt in the
case of pglLyokeii nsridspel yod YisReintal £anRlewn1bor igPeCiddie ;| BREQVeENENt

of the properti d.tq_reduce the manufacturi 0'costs. The fillers may
be differ e%f’f:}ét(g%r glgeccc}frn Tgﬁgg!t’ oﬁcfllt'ré"lerlfg%sgﬁiHlaé]dé%g%e?rgyl%@u% relaalspect ratio.

| f the val Bely@er ¢emisiny/10VCH h&ediBstBnck’4%s a pure filler (extender),
and a reitnforcing action is usually only achieved at higher values. This

ef fect canTobpré@idd aheedobymeyr Qevideged aldetiermobebeesc hed Werirsadditave and
25 polyner 1 ELll s Aureauentlysuged are &%;&‘dl ecah RORAT &y {Ghalk) and

tal cum Because of its approval for food, Tcalciumcarbonate-filled
pol ypropyl ene has_al so been wi dely used for food packages (injection

y )
nol di ng, ~ t REPRBFRFIRNGS. IPRST &M MIGARI #iPIIMETp ULy Pr dpyteA™E WPeh sawdust
i s descrlifbeddf bive0( Ere oprahs cinenkenagtduder gutcawpbilkgeronytd dariean. O her
custonmary dbhbkesisi evee (GhasSodsh y-sexanpéet rrddreagrioecnp]e ashesireas sfl i cates
(for exa_rmlag M&%@ﬁér%' ) e K v@@abés@ﬁﬂscgfﬁ&hbeﬁstg\célﬁﬂaécmfiw Ler
content s uﬁ_sg_?a/%zazy %Vepﬂg ; t19(§%n 9{7%%%% MRy OA%?L{%relP?yenr Q)O.I;]]f 95%—”9
t her nopl astregsw fi'br oUS SUbstancés e nmec sm ca %&o%ertl es e
i mproved, PRTBACTYCASKETFE G A7 SRR 2 hET UNEEPOHPERBI pPASIRTS TRELRY ber s
cust omandidl yousédrrareryligssd, €d@ads byearBbrtdsddisshadt eBunst Pt tgalindk ami d
fibers. By-mRiisigelddrf:edsr-vewlqy,as3vbss, phl eddi i . pol gompsurhdvigng a
di fferent ppioperd boyrrafinkegadfs elliakpedind e Waxtrie@SosanihaHeorRIENSOUS,
40 heter 00gBeQYEe Al PlanBAPb Al Horlel MebE LMY, | BT Lyecinial | cases the

use of ext el Samdrl P rg gul ar tw.n-screw extrude IS eferred. In
addi ti on, NOREVEREolde 0 IR LBCEN! U GUre ik BRYS % eiSoar i 1y,
during &%t FASF®N thaferldenr iaake FrédetrrsiadCurceRRithd 9 t¢diti on to the
purely phypetticle xdaugpetcanbyretke aspest bt &tio.cHdnitbal vabaetioni,esshabans to
say a chenmioal tehadigstafcet be Hiparkel Bl tonpanarngerd, Fand thediwtpesesg of the
invention, Jkeagh i QN UsHad1P’ OB dheVWBEChe 1BlgH8a5h15¥0. SHDS! 3G caken
react ed MAEQ PthfH%@é%eEypB¥§Aé¥§Je% adhesion forces between additive and
25 polymer. Fillers frequently used are calcium carbonate (chalk)
and talcum. Because of its approval for food,
calcium-carbonate-filled polypropylene has also been widely used
for food packages (injection molding, thermoforming). In
addition, filling polypropvlene with sawdust is described for
30 sheets which are used in auctomobile construction. Other customery
fillers are glass (for example in bead form), asbestos, silicates
(for example wollastonite), mica, spars and graphite. A usual
filler content is 20-80% by mass, but it can also be up to 95%.
By reinforcing thermoplastics with fibrous substances the
35 mechanical properties are improved, in particular rigidity and
hardness of the plastic. The fibers customarily used are glass
fibers, carbon fibers, steel fibers and aramid fibers. By mixing
at least two plastics, blending polymers having a different
property profile are obtained. The mixtures can be homogeneous,
40 heterogeneous or of partiel or limited compatibility.

In all cases the use of extruders, in particular twin-screw
extruders, is preferred. In addition, however, cokneaders also
occur.
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and/or chemcally. 10 The reaction can al so take place by the custonmar
processes for processing thernoplastics, in particular m xing, dﬁ$p6€¥|mm5
filling, reinforcing, blending, degassing, and reactive conpoundi ng by
rolling, kneading, casting, sintering, pressing, conpounding, cal endering,
extrusion or conbination of these 15 nkthods. However, preferably, the

pol ymer powdetSmaf £1£,0 M@ AE ekt Fuk idh eéhpgﬂ@rure%oranahgreym%%e%c@trt he

i nvent i on, B&Lﬁra{A%dI; BASEL bR puSUIReRS) ONL S hULE¥) Consishing of a
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sol i ds paFPPcF‘é%ftalrréJ G@B@§P?’é’650n the filter nediumand the filtered
liquid (fSiltrate) leaves the filter mediumin a clear state. An applied

pressure dirbketpacauneisesheretrs aivedxtiennatedien tie 25ppyes£Om® thech
resistance 4oLl Q. | stuBEtBhééé aéx' '}e‘a@%é‘t dl% ofnlén?ﬁggﬂ%?léﬁﬁ/sq'ca&ﬂ" ng

solids separ 9t| on, %[a?tgl sns can be observe Chi ef ese "‘are surface

filtration28f 25ake"$ 14 a¥ion, depth filtration and screening 30 filtration.
Frequently, filtration involves a conbination of at |east tw processes. In
t he casdaoofrheuréaceior ceakeléo | tald ipdacewbhnt tiar euseépmedy preoosesf fbrers in

various enbediaBaisy anterusplaforchever pger Bbuldd tiatingh &Kepaesinggl f gang,
Technol ogi ¢ @a%er laa)qlfwgﬁa 4 R0 800a4dd Nankeebaolagyl . 71

edi tion, hat the sol i ds

stels s ?
present i n PH‘B"“’P‘F v, §oBALPY T ved e ST e SERLERETOndT 1y Sdded
sol i ds (fFPt“@Pu’é‘?HB‘») Sreepeehitbd SRFTHSEPR RN SRFHGATIAN T of t@BS@ake 40
bui | di ngSupetihés s p@mveironpreferddlow theopghyndy powder hearourampoupfied
filtrationini anagteitidyr.to the filter medium Filtration of this type is
al so terned precoat filtration. 45 OCT 2005 8 For the purposes of the

nventi on, ALOVLIS, Lo el bt ehed AAkaDy SEAIIAR sLeoliiiy i ces of

f er ment ed gevera i nventl ve

process is SH§88“$30‘?“ (fsillutréVl) nﬁo%fcf/thgsPﬁb?l‘?’zﬁ%@tﬁééP“SSPw i nventivel y
prepar e®% i(Biepersers samgtences hiind AeconhiruoWH Fthasguil Shepehsiayl ggdium)
wet t abi | i t yhwbtgh watprroand £ ¢bbet anetd ifumewbur &t taiitsh opatat ben saamd idsne, good

filtrationpgkti€l@Ncadre WBpdBeLdd IdrLrhai d5106€ e TimNUhadt pé t £11ddieam xi ng
process byliquid (filtrate) leaves the filter medium in a clear state. An
applied pressure difference acts here as an external force to
25 overcome the resistance to flow.

In the filtration operation, fundamentally differing solids
separation mechanisms can be observed. Chiefly, these are surface
filtration or cake filtration, dep:ih filtration and screening

30 filtration. Frequently, filtration involves a combination of at
least two processes.

In the case of surface or cake filtration, what are termed
precoat filters in various embodiments are used for beverage

35 filtration (Kunze, Wolfgang, Technologie Brauer und Mialzer
[Brewing and malting technology], 7th edition, 1994, p. 372). all
precoat systems share the fact that the solids present in the
liguid to be filtered and also the intentionally added solids
(filter aids) are retained by a filter medium, a filter cake

40 building up. The suspension must flow through this in the course
of filtration, in addition to the filter medium. Filtration of
this type is also termed precoat filtration.
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pel l eti zing, shredding and/or grinding, preferably by a sequence of
pelletizing and grinding. Under the tenperature conditions of a '

col d-grinding process, water may remain in the final product. 15 The

resul tant powders have a nean particle size of from1 to 1000 nﬁ bdﬁﬂéqg&%y
from2 to 200 m They have either an irregular or regular structure, whic
may be spheroidal or nonspheroidal. Hwever , preferably, the resultant
powder s ar eomahepherpeosia .cf20h&Fhenexamoinges 1 bel bids arce bientfe hdeded cardeser i be
the inventigyadinigedeardetraiik, jRute MIMFermesesd i BdVdtGgels, t BEERT &S whAhe

Production gf gaalynmer powder, ar25tﬁétii}ﬁ{e%9lr?§&1%c%§) %Il s@Qdsat | east one

further substance tot$} aqp§nﬁ.a8$rq¥lnate are conpounded in an
ext r uder . CEXTPUBR ST S$EBSH&H T Tt er bath and pel |l etized. The
resultant® pellets are comminuted in an inpact disk nmill and screened using
30 a vi bratThyy inyebt eveky egepaThe fwel gt andsi agdior wtiabh 1ihers hareropl asti c
pol ynmer andiidtesgecthy® Bddiighvest{siskaneetl, walhe endppoaptaat ef lahkso

substance 2),ihave-heem: capaundedhs, Yoban epyridie dratdeg shebpuy 35 The sanpl e
identification is given in brackets after the weight ratio. 40 45 0 It OCT

2005 9 5 10 # Thernopl astic Substance 1 Substance . polymer 2 1 pol ypropyl ene
ki esel guh? D3Ry HRHPIHENSTCaEOBNILES REEBPY A TFIIES PAOEREF FBpyl ene PVPP
Rati o of themliepliashgc Puledgdeng subsirameending wheres eapplypby at eseggisseance
2) 20:80 (l&f ;pel0eb0z{dd)andBar2Rd{ds.) ;unAer10hé djempda4Qre2adpnd BicHy ©2Zb)

60: 40 (3a);, 8Q120E 3 inPFrdlebdd)waldy 28y( #0haiBhi2Qne52) na B0 2lRa)

15 The resultant powders have a mean particle size of from 1 to
1000 um, preferably from 2 to 200 um. They have either an
irregular or regular structure, which may be spheroidal or
nonspheroidal. However, preferably, the resultant powders are
nonspheroidal.

20
The examples below are intended to describe the invention in more
detail, but without restricting it thereto.

A) Production of polymer powders
25
A thermoplastic polymer and at least one further substance (total
amount approximately 10 kg) are compounded in an extruder. The
extrudate is cooled in a water bath and pelletized. The resultant
pellets are comminuted in an impact disk mill and screened using
30 a vibrating tumble screen.

The weight ratios in which the thermoplastic polymer and
respective additives (substance 1, where appropriate also
substance 2) have been compounded is given by the table below.

35 The sample identification is given in brackets after the weight
ratio.

40
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70:25:5 (7a); 70:28:2 (7b) 50:50 (8a): 80:20 (8b): 90:10 (8c) 60:40 (9a):
80:20 (9b) 60:40 (10a); 80:20 (10b) 60:40 (11 a); 80:20 (11 b) 82 C'(lms
80:20 (13a) 70:25:5 (14a); 70:28:2 (14b) 20:80 (15a); 50:50 (15b); 80:20
(15c); 90:10 (15d) 60:40 (16a); 80:20 (16b) 60:40 (17a); 80:20 (17b) 9

pol yet hyl ene CaCO8 8 pol yet hyl ene ki es®l guhr 5 pol ypropyl ene silica gel - 6

pol ypropyl €ne hentonite - . 7 polypropyl ene PVPP siT1ca gel 15 10 pol yet hyl ene
Tio 11 pol’ge%B ?lw%[’rluaé”cP\/%ﬁ“Tge Lo@ﬁé‘ﬁ%ﬂ ene &P f’f(s:t e”@%‘iqas PSIYFET ftR'Vf ne
bentonite 20 14 poiet hyl ene PVPP $ilica gel I&npelypaspiisde kiseselguhr 16

pol vam de ol yam ge_110_, (N ——denot es
Novol en, BASF pqle‘i”}g?%ylkﬁ?f@”hrdenot‘es LupoF&f &) ER8KIL)FY Py ah UED denot es
Utram dfr) Q@ BAPopessel gutws denot es ki esel guhr 0:4dkp45k80:264%) No.

68855-54-9; Ca . denotes_cal cium carbonate (precipitated, ultrapure),
Merck, CAS NoPO'PrPY8H 1. ¥Prp: deriotes titani um @9:‘@%?2’6@80'(2@??5 mesh, 99%,
Al drich, CAS 3&ypNpylede317-pR@P0; PVPP: denotes D vergam)fo 2Bk, CAS No.
9003- 39-8; NaHCO3: denotes sodi um hydrogencarbonate (ultrapure), Merck, CAS
No. 144-55-8 &N Hel Sf2Bdtes Silica gel, Merck, SEASORb. 63231-67-4; 40
Bent oni t1€:  denedigsophRit Ondefitnite Al dri-ch. B) Applicatiosobegks Filtration of a

standard turbidity solutiqn 45 The filtration efficiency is essed in
precoat filtfraPygreP3lE™ ¢ h%vﬁgsi s8R & arificati 0{9'%1‘5 (Za%’sﬁoe%gaz‘ﬁ’ turbidity

sol ution, th&at polyethylene  kieselguhr - 50:50 (8a); 80:20 (8b): 90:10 (8c)
9  polyethylene CaCOs5 - 60:40 (9a): 80:20 (9b)

15 10  polyethylene TiO» - 60:40 (10a); 80:20 (10b)
11 polyethylene PVPP - 60:40 (11a); 80:20 (11b)
12 polyethylene silica gel - 80:20 (12a)
13 polyethylene bentonite - 80:20 (13a)

20 14 polyethylene PVPP  silica gel 70:25:5 (14a); 70:28:2 (14b)
15 polyamide kieselguhr - 20:80 (15a); 50:50 (15b); 80:20 (15c); 90:10 (15d)
16 polvamide CaCOs | - 60:40 (16a); 80:20 (16b)
17 polyamide TiO» - 60:40 (17a); 80:20 (17b)

25

In the table:
Polypropylene: denotes Novolen, BASF
_Polyethylene: denotes Lupolen®, BASF
Polyamide: denotes Ultramid®, BASF
Kieselguhr: denotes kieselguhr, Merck, CAS No. 68855-54-9;
CaCO3: denotes calcium carbonate (precipitated, ultrapure), Merck,
CAS No. 471-34-1;
TiO,: denotes titanium dioxide (<325 mesh, 99%), Aldrich, CAS
35 No. 1317-70-0;
PVPP: denotes Divergan ¥, BASF, CAS No. 9003-39-8;
NaHCO3: denotes sodium hydrogencarbonate (ultrapure), Merck,
CAS No. 144-55-8;
Silica gel: denotes silica gel, Merck, CAS No. 63231-67-4;

40 Bentonite: denotes bentonite, Aldrich.

30

B) Application tests

Filtration of a standard turbidity solution

The filtration efficiency is assessed in precocat filtration on
the basis of clarification of a standard turbidity solution, that
is a formazine solution of defined turbidity which is known to
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is a formazine solution of defined turbidity which is knowmn to 0 F, OCT 2005
10 those skilled in the art for characterizing filter aids for thg : UCTT 5
beverage industry. The criteria of a good test result are constancy bf |39\9
rate and 5 of precoat pressure and the filtration efficiency, that is to
say clarity of the filtrate: the preddat pressure upstream and downstream
of the fil tierodes skheledaire teenrt heof lowarkheredghindh e iflitktrerids gnRodhet hat is
to say thes& draghoipheaiyng of the filter. Turbidity is determned by a 10
standard EBC test. A liquid is judged to be clear when the EPC turbidity
values are < 1. Bel ow, ggudies are described using the polynper sanples
described THF SELEFBR® T 1BFROpFeier syt £Re RITENNY PEabtPdFatsvitRg a 15
particl e Biofe Aressat heresEoTenang weedilthatian| «f Sivdwachel et efortos sele
val ues afterlgrdsyagé ofe filvobkuae of 5 1, 10 1 and 15 1 for selected
tsarrE! g_si ?;)cr@' lpreabh @MpRffsuGlee Byt At fan@Wa bl Otk urd I&% fthlﬂ?fl&?ﬁ'sethg?c?,)
urbidity r v,ql u - wrate
(1 h-1) Prs%%a??lg?eté%&?%s%ggggr &(%eﬁ??ég%?d?ﬁ%r%éa%h# }goﬁgj er body)
[cilb | 2. SPFEFRik BG PHEGNGIBE TR GAIIER) THEHGY. 56) $o593ANGSPY £ EAC
Eur opean! ®reviddpréoRerftason. A2} iqwid Agr gudgpdeto thtarcliegrt ghemyth&PFal ue of
t he standarthrbidity values are < 1.

Below, studies are described using the polymer samples described
in section A. Here, preferably, the grinding fraction having a

15 particle size less than 100 um is used.

The table shown below reports the values after passage of a
volume of 5 1, 10 1 and 15 1 for selected samples.

20 Filtration efficiency and flow through the filter

Sample lc 11b
EBC turbidityl) 2) after
passage of a volume of

25 51 2.51 1.78

10 1 1.41 1.25

15 1 0.92 0.76

Flow rate3d) (1 h-!1) 404) 404)
Precoat pressure>) (bar)

(upstream/downstream of 1.54)/1.54)|1.54)/1.54)

30 filter body)

1) EBC: European Brewery Convention.
2) The zero value, that is to say the value of the standard
35 turbidity solution is 20 EBC.
3y  The flow rate without a filter aid is 40 1 h-1!.
4y  The measured value is constant during the entire filtration
period.
5) The precoat pressure of the pure liquid, that is to say
40 without filter aid, is 1.5 bar.
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35 turbidity solution is 20 EBC. 3) The flowrate without a filter aid is 40
1 h-1. 4) The nmeasured value is constant during the entire filtrat igop CT 2005
period. 5) The precoat pressure of thejpure liquid, that is to say 400

wi thout filter aid, is 1.5 bar. 45 11 We claim 1. The use of pol yner
powders conprising 5 0 ); OCT 2005 (a) from20 to 95% by wei ght of at |east
one thernoplastic polynmer fromthe group consisting of polyolefins and

pol yam des, 40 lt%)l from80 to 5% by weight of at |east one further substance
sel ected fromthe group consisting of silicates, carbonates, oxides, silica
gel, kiesel guhr, diatomaceous earth and crosslinked pol yvi nyI | act ans, or

m xtures t her ecthelB1sgs Of | PREYMeL] @OVAREF STORTASLPBzers for filtering and/ or
stabilizing an aqueous |iquid, the polyner powders being obtained by
conpoundi ngdt he czatgerfmﬁ{ ast ik6 9?!; wp:smlgai ancht kastubhdethatioplanees (b)
in an extruder. U s i rein, in
addition to the fil tr i %?Igb*l;kfg)zgﬁg:agn gﬁs%h%rgégg)gog g'(?ljl'écFull]ms }tégges pl ace
si mul t aneously. 25 SpaJ’P'l?gl 1988 of pol ymers as clainmed in claiml or 2,
wherein the substance set forth under (b) is selected fromthe group

consi sti npoof al Kal i fret &0 tar bt ewightadkadt Neasdr bhe nbiatiherc snbehanas,

al kali netal hydrogesiadieaatesm ofhedlgsahpneoesidtingmekak i hiliteggncar bonat es,

the oxides or m xed @3%%%@& 39x§dmrgwléa0§e1nameg@9y9h§ &lra%ﬁge@&?@
pol yvi nyl | actans or yne S. c alnmed in

one of claims 1 to 32 rt\?\h Pgsﬁr?shﬂmkﬁgtg c}éVane‘{SﬁTag rm(xb

crosslinked 35 pol y'?)}erﬁﬂoﬁol ypyrrolidone (PVPP). 5. The use of poI yrrers as
clained ih50ne of clains 1 to 4, wherein the substance set forth under (b)
is selected froms tfia tgroapd< angi/ekri Bgaibilifeasslforketlltering and/or

pol yvi nyl pol ypyrg«Qldid@Beng48n TdRoubaite®; d KHEB po b3S pstidelr&@b8€hqg
ki esel guhr, obtained by compounding the thermoplastlc_polymers (a) and
the further substances (b) in an extruder.

20
2. The use of polymers as claimed in claim 1, wherein, in
addition to the filtration, stabilization of the aqueous
liquid takes place simultaneously.
25 3. The use of polymers as claimed in claim 1 or 2, wherein the

substance set forth under (b) is selected from the group
consisting of alkali metal carbonates or alkaline earth metal
carbonates, alkali metal hydrogencarbonates or alkaline earth
metal hydrogencarbonates, the oxides or mixed oxides of

30 subgroup 4 or main group 3, crosslinked polyvinyllactams or
mixtures thereof.

4. The use of polymers as claimed in one of claims 1 to 3,
wherein the substance set forth under (b) is crosslinked
35 polyvinylpolypyrrolidone (PVPP).
5. The use of polymers as claimed in one of claims 1 to 4,

wherein the substance set forth under (b) is selected from

the group consisting of crosslinked polyvinylpolypyrrolidone,
40 TiO,, NaHCO3, KHCO;, CaCOj3, silica gel, kieselguhr,

diatomaceous earth, bentonite or mixtures thereof.

6. A process for filtering and/or stabilizing an aqueous liquid,
which comprises using as filter aid or stabilizer a polymer
45 powder comprising



di at omaceous earth, bentonite or m xtures thereof. 6. A process for
filtering and/or stabilizing an aqueous liquid, which conprises using as
filter aid or stabilizer a polymer 45 powder conprising 12 GCC T Zﬁﬁ?é( %?5
from20 to 95% by weight of at |east qgne thernoplastic polyner frgn%t ]
group consisting of polyolefins and polyamdes, 5 (b) 80-5% by wei ght of at
| east one further substance selected fromthe group consisting of
silicates, carbanatfaom QRi €€s955sidyl eaiget ,okiaasebgsbhronditic@nmpiosisiceart h,
crosslinked polyvinyld13akanB: & tHXLYbEs ddMyi@Rfing bhepdQloiRRinRONEIEr s bei ng
obt ai ned by conpoun Wg] aingg 40 t hernopl astic polymers (a) and the further
substances (b) in an éxtruder. 7. A process as clainmed in claim6, wherein,
in addition to the filtration, sinmultaneous stabilization of the mediumto
be 15 fil%ered takeplkabe. valghh pfosbsteass @ngi fedther siublsépnee clains 6
and 7, wherein, durdelgctbe fidr ridlel ghoup heomieeaaty &f |dinaica@est echni que i s
used. 20 9. The procgs$oaatéd a'dﬁdiets? e hal RBefeidul, WHEEEhICAAE
aqueous liquid is aliquid selected, égf‘%iheyﬁ{%%%amgoé‘é'n%t 10Ol rlld
juice drinks or fernmented bever ages. }i ) process as clainmed In oné of
claims 6 to 9, wher dilf PRAYMSERBIFSTE| BetRe P38 BY CORPOMHELRE HRe | ai med
in one ofl®&l ai ns 6 ttherophastid polly@erpol am@ndpoieef er ihead shhvtarcermdlp)
particle size of fraim knt extd3@dell00 m 12. A process as clained in one of
clainms 6 to 11, wherein the particles of the polyner powders used are not

spheroi dal . f%5 4§)§%%cess as claimed in claim 6, wherein, in addition to the
filtration, simultaneous stabilization of the medium to be

15 filtered takes place.

8. A process as claimed in either of claims 6 and 7, wherein,
during the filtration, the precoat filtration technique is
used.

20
9. The process as claimed in one of claims 6 to 8, wherein the

aqueous liquid is a liquid selected from the group consisting
of fruit juice drinks or fermented beverages.

25 10. A process as claimed in one of claims 6 to 9, wherein the
agueous liquid is beer.

11. A process as claimed in one of claims 6 to 10, wherein the
polymer powders used have a mean particle size of from 1 to

30 1000 pm.

12. A process as claimed in one of claims 6 to 11, wherein the
particles of the polymer powders used are not spheroidal.

35
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