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cel l ul osi ¢ suspensi ons produced from processes for recycling waste
cellulosic material, such as deinkihg processes and novel cationic
polynmeric materials, which may be used in said processes. It is well known
t hat reprocessed pul ps produced from dei nki ng processes and ot her waste
paper rﬁ%@ﬁ@%&@s@ﬂ@ﬂpﬁb@%@@mﬁaﬁbntf@nmeeldn‘resic6usaah$ianszd with coll oi dal

hydr ophobi ¢ synthetic material which has a tendency to aggregate and be
deposited as sticky residues. These residues nay be deposited on apparatus
uti i sethe gresehitdehiin roietePs) felAPRhisaSH 6f hfItoPABISE sYRHCRE rddshider y
utilising the reprocessed pulp. The synthetic resinous particles are often
r ef er r @griclesisandstprekiests' dsgocistesuivdtht lselulosinosilispensionse peathicedettomi t h

nat ural __resi nouys nat er.i al s §UChILﬂS .gi tch.. IThese s%{nt etic particles tend
to ori rRETECP QM §HENE Sraste Sellvigsitmatgtale SHER &S f#RKINg RIREeEssS thetic
pol ymeroger&tiontISely FIFB rdteBAISSHhRARRIY E@ﬁéé@gﬁsaﬂﬁé@sb& _reprocessing
wast e paper which conprises nmagazi ne grade paper can result in the
formation these sticky particles. The presence of synthetic hydrophobic

eer R R PO R S SitRng SO EER S Rno T RGeS ang.gyber PP
manuf acidste papee regiocessing prefskdes /18R 2BAtandRRRY Witk bollbBal

machi nery as sticky deposits this can seriously affect the paper naking

oper at ilyArophobiksyrilegiissinaterighwhinh hassa tendenento @ggr@ﬁateﬁam: he degb$itads, f ﬁl ts
Ny di tact with t ] t
can § s pOCKTRERENIGR, e ™o s et b fiioRite i B lfced W06,

cause lagdksg ahe tets bégel’i hehdPaPh el . maRirng) Mhéhinas Mliding Marn t hat
t he paper nachi ne has to be stopped
reprocessed pulp.

The synthetic resinous particles are often referred to as “stickies” but should they
should not be confused with natural resinous materials such as pitch. These
synthetic particles tend to originate from the reprocessing of waste paper that
contains synthetic polymeric coatings, such as gloss paper coatings. Typically
reprocessing waste paper which comprises magazine grade paper can result in the

formation these sticky particles.

The presence of synthetic hydrophobic resinous particles can present serious
operational problems to the paper maker when deinked paper pulp containing
stickies is used in paper manufacture. The particles tend to agglomerate and
deposit on the machinery as sticky deposits this can seriously affect the paper
making operation. Sticky deposits on for instance the paper machine rollers, felts or
other components that are in direct contact with the formed paper sheet can impair
the quality of the paper that is formed. Deposits can even cause breaks and tears in
the paper sheet, which will normally mean that the paper machine has to be stopped
and cleaned. In certain cases sticky deposits can actually damage the paper

machine components, such as the felts.



and cleaned. In certain cases sticky deposits can actually damage the paper
machi ne conponents, such as the felts. WO 02/10508 PCT/ EPO1/08115 2

Vari ous tweart/msng s are known for mnimsing contam nati onP€T/BRVISISIKI esS.
For instance it is known to treat a thick stock with bentonite for this
purpose. Bentonite is a naturally %ccurring material of variable quality.
It would be desirable to be able to achieve reduction of stickies

contam nation using synthetic material of controllable quality. It wll

al so be desirable to obtain better results than are obtainabl e using
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will normally be treated in a clarification stage. Ink and resinous

parti clP8BONE. r erpved as a sludge. The clarified water may then be
returned to the deinking process, for instance the pul per or alternatively
may be used to dilute the treated cellul osic suspension prior to use in a
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build up of sticky synthetic resinous parficleés in the deinking process
where the clarified water is returned to the dei nking process, with the

| hevi t?‘Pslugxlly in deinking processes, the waste paper is formed into a pulp containing
deinking chemicals. The pulp is normally subjected to one or more treatment stages,
which may be an initial air flotation stage, optionally followed by a washing and/or
thickening stage. The process water from the separation stage or any subsequent
washing stage and/or thickening stage will normally be treated in a clarification
stage. Ink and resinous particles are removed as a sludge. The clarified water may
then be returned to the deinking process, for instance the pulper or alternatively
may be used to dilute the treated cellulosic suspension prior to use in a paper or

board making process.

Since the clarified process water will be usually returned to the pulping stage of
the deinking process and/or used to dilute the pulp in the paper making process, if
insufficient synthetic resinous particles are removed there is a risk that these will
lead to a build up of sticky synthetic resinous particles in the deinking process
where the clarified water is returned to the deinking process, with the inevitable
increased likelihood that the treated pulp may contain unacceptable levels or the
synthetic resinous particles are passed directly to the paper making process
where the clarified water is used to dilute the treated pulp prior to paper making. In
either situation the result would be that the hydrophobic resinous materials could

adversely affect the paper making operation.



i ncreased likelihood that the treated pul p may contai n unacceptable | evels
or the synthetic resinous particles are passed directly to the paper

maki ng pvogeeyssosvhere the clarified water is used to di | ureT/ERa/ 81 Bat ed
pul p prior to paper making. In either situation the result would be that

t he hydrophobic resinous materials %ould adversely affect the paper naking
operation. WO 02/10508 PCT/ EP01/08115 3 Although clarification of the
process water will renove sonme of the synthetic hydrophobic sticky
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conbined with the treated pulp,
passing the cellulosic suspension to a separation stage in which particles of ink

and/or synthetic hydrophobic resinous materials are separated from the cellulosic
suspension,

and optionally subjecting the cellulosic suspension to a washing stage and/or
thickening stage,

to provide a treated pulp,

in which process water from the separation stage and/or washing and/or
thickening stages is clarified in a clarification stage in which suspended solids,
comprising synthetic hydrophabic resinous particles are removed,

and the clarified water is fed to the pulping stage in a clarification loop and/or
combined with the treated pulp,

wherein a water soluble cationic polymer is added to the process water at or prior
to the clarification stage,

characterised in that the water soluble cationic polymer formed from a monomer
blend comprising,

a first water soluble cationic monomer selected from the group consisting of diallyi
dialkyt ~ ammonium  halide, dialkylaminoalkyl  (meth)acrylamide  and
dialkylaminoalkyl (meth)acrylate, including quaternary ammonium salts and acid
addition salts thereof,

and a second water soluble cationic monomer comprising a hydrophobic moiety.



wherein a water soluble cationic polyner is added to the process water at
or prior to the clarification stage, characterised in that the water

sol ubl e o®®boNi5e8 pol yner formed from a nmononer bl end conpeT/EPOYS1IE fi r st
wat er sol ubl e cationic nonomer selected fromthe group consisting of
diallyl dialkyl ammonium halide, gialkylan noalkyl (neth)acrylam de and
di al kyl am noal kyl (nmeth)acrylate, including quaternary amonium salts and
acid addition salts thereof, and a second water sol uble cationic nonomer
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passed through a cleaning stage where extraneous heavy objects aré& renoved
from t BB ieclade ame of calkalisl sdicatess usgidinisigonoimponndsmbogp Eilsaime to a

separ at.i | i S . not necessarily all ink and resinous
nateri§%§HQ%%%E§%§$3¥@5&PV€§§hﬁ%&@blIulosic fibres. The separation stage
may be a washing stage but generally the separation stage i.nvolves an air
flotation treatnent, wherein the suspension is passed to a flotation cel

i n whi fhmany deibkings planés pas sellulppic aushensionsissprsasidothrough kecleahing
stage where extraneous heavy objects are removed from the suspension. The
cellulsosic suspension is normally passed to a separation stage in which most but
not necessarily all ink and resinous materials are separated from the cellulosic
fibres. The separation stage may be a washing stage but generally the separation
stage involves an air flotation treatment, wherein the suspension is passed to a
flotation cell in which air bubbles are passed through the suspension in the cell
and particles of ink and/or resinous materials are floated to the surface of the cell.
The floated ink and/or resinous materials are separated to form a sludge, and
process water contaminated with resinous solids and/or ink is passed to a

clarification stage.

Following the separation stage the cellulosic suspension may be subjected to
further treatment stages. For instance the cellulosic suspension may be treated
further in a washing stage which removes residual ink and/or hydrophobic
resinous particles from the cellulosic suspension. The cellulosic suspension may
also be thickened in a thickening stage in order to increase the solids of the

cellulosic suspension.

The treated cellulosic suspension from which ink and hydrophobic synthetic
resinous materials have been removed may then be used for example in paper

and board manufacture.



and particles of ink and/or resinous materials are floated to the surface
of the cell. The floated ink and/or resinous naterials are separated to
form a swagy10sehd process water contam nated with resi npOVEBalG8ds and/ or
ink is passed to a clarification stage. Follow ng the separation stage the
cel lul osic suspension may be subjegted to further treatnent stages. For

I nstance the cellul osic suspension may be treated further in a washing
stage whi ch renoves residual ink and/or hydrophobic resinous particles
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sludge., The clarified water may then be returned to the deinking process,
for i nSYEHEEPHATESPul per or alternatively may be used to dilute the treated
cel lul osic suspension prior to use in a paper or board making process. W

have found that the renoval of hydrophobic synthetic resinous particles is
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hal i de, dial kyl am noal Kyl (neth)acrylam de and
monomer blend comprising,
a first water soluble cationic monomer selected from the group consisting of diallyl
dialkyl ammonium  halide, dialkylaminoalkyl  (meth)acrylamide  and
dialkylaminoalkyl (meth)acrylate, including quaternary ammonium salts and acid
addition salts thereof,

and a second water soluble cationic monomer comprising a hydrophobic moiety.

The cationic polymer of the invention may be applied to the cellulosic suspension
or water from the washing and/or thickening stage. Preferably the cationic
polymer is added to the clarification stage. Optionally other flocculants and/or
coagulants may also be used in the clarification process. Alternatively the cationic
polymer may be to the water prior to the clarification stage. Typically other
flocculants include a water soluble polymeric flocculants of intrinsic viscosity at
least 3 dl/g.

Desirably the water soluble cationic polymer of the present invention is a
copolymer in which the second cationic water soluble monomer contains aryl,
alkaryl, aralkyl and alkyl containing at least 6 carbon atoms. Thus the copolymer
would carry pendant groups selected from the group consisting of aryl, alkaryl,
- aralkyl and alkyl containing at least 6 carbon atoms. Preferably the water soluble
second monomer is benzyl chloride quaternary ammonium salt of either

dialkylaminoalkyl (meth)acrylate or dialkylaminoalkyl (meth)acrylamide.



di al kyl am noal kyl (neth)acrylate, including quaternary amonium salts and
acid addition salts thereof, and a second water soluble cationic nononer
conpri si mgo a2/pols ophobi ¢ noiety. The cationic pol yner of PCVEPOWISErsti on may
be applied to the cellulosic suspension or water fromthe washi ng and/ or
thi ckening stage. Preferably the cgionic polynmer is added to the
clarification stage. Optionally other floccul ants and/or coagul ants may

al so be used in the clarification process. Alternatively the cationic
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al kyl #@feafning at | east 6 carbon atons. Preferably the water sol uble
second nmonomer is benzyl chloride quaternary amonium salt of either
di al kyl am noal kyl (neth)acrylate or dial kyl am noal kyl (neth)acrylam de. WO
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preferably derived froma first water soluble cationic nononer sel ected
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10 to 1588 30% by weight of the second monomer. More preferably the polymer

comprises 75 to 95% by weight of the first monomer and 5 to 25% by weight of the
second monomer. Most preferably the cationic polymer consists of the first and

second cationic monomers.

In a particularly preferred for of the invention the first monomer is diallyldimefhyl
ammonium chloride and the second monomer is benzyl chloride quaternary

ammonium salt of dialkylaminoalkyl (meth)acrylate.

The cationic polymer used in the present invention is desirably of relatively low
molecular weight. For instance it has an intrinsic viscosity of below 3dl/g
(measured using 1M NaCl buffered to pH 7 at 25°C). Preferably the polymer has
an intrinsic viscosity between 0.5 and 1.5 dl/g.

The cationic polymer will normally be applied to the process of the present
invention in the form of an aqueous solution. The polymer may be prepared by
aqueous solution polymerisation and then diluted to the appropriate strength for
application. Preferably the polymer is formed as a solid polymer particles, for
instance by suspension polymerisation and the aqueous polymer solution is

formed by dissolving the polymer particles.



by weight, nore usually not nore than 5% or 1% by weight. Preferably the
wat er sol ubl e cationic polynmer conprises 70 to 99% by wei ght of the first
nononer awva 02/10509 30% by wei ght of the second nononer. MpPpeT/prai@iebl y t he
pol ynmer conprises 75 to 95% by weight of the first nmononer and 5 to 25% by
wei ght of the second nononer. Mst; preferably the cationic polyner
consists of the first and second cationic nononers. In a particularly
preferred for of the invention the first nmononer is diallyldinmethyl
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(rreasu%% Qi 35'1 M NaCl buffered to pH 7 at 25C). Preferably the pol yner
has an intrinsic viscosity between 0.5 and 1.5 dl/g. The cationic pol yner
wll normally be applied to the process of the present invention in the

f or m of heuseague @spesivdithieonventien pelbiaseo ampvélepgympacethpositionq Téass

sol uti 0ol ' ion and.t he iluted.to the ropr.i ate strength for

app! i ctﬁfgi 'ﬁﬁ?xﬁi@%lv ?I‘f‘gatﬁrcf@ffgle FtGNi Hg@na%rafgprgg PR WQP"?%TH i cles,
for imsitarceomyprisingRemst %t@%dtﬁ@léi%’bhw}néﬁgmb%e%ﬂﬂﬁpﬁénpﬁlgg%h sol ution
is fornmed by dissolving the pol articles. WD 02/10508 P EP81/ 08115
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wat er sol uble cationic polymer formed froma nononmer m xture conprising a

first fiRmebesgyLmhorids | Gaternasyoammenitmctsell of osithere dilsylpminoalkyl
(meth)acrylamide or dialkylaminoalkyl (meth)acrylate,
characterised in that the polymer has an intrinsic viscosity of below 3dl/g and is in
the form of solid particles.

Preferably the cationic polymer may be formed from the first and second
monomers and optionally other suitable ethylenically unsaturated monomers.
Generally where other monomers are present, they are present in an amount less
than 10 to 15% by weight, more usually not more than 5% or 1% by weight.
Preferably the water soluble cationic polymer comprises 70 to 99% by weight of
the first monomer and 1 to 30% by weight of the second monomer. More
preferably the polymer comprises 75 to 95% by weight of the first monomer and 5
to 25% by weight of the second monomer. Most preferably the cationic polymer

consists of the first and second cationic monomers.

Most preferably the first monomer is diallyldimethyl ammonium chloride and the
second monomer is benzyl chloride quaternary ammonium salt of
dialkylaminoalkyl (meth)acrylate.

Desirably the polymer of the present invention is formed by suspension
polymerisation of the first and second monomers. Thus an aqueous blend of first

and second monomers is dispersed in a water immiscible liquid and



consisting of diallyl dialkyl amonium halide, dialkylam noal kyl

(met h)acryl am de and di al kyl am noal kyl (neth)acrylate, including

guat er nawo annsné um salts and acid addition salts thereoPCHEHOIZ8SEBCONd
wat er sol ubl e cationic nononer selected from benzyl chloride quaternary
ammoni um salt of either dialkylaniqﬁalkyl (et h)acryl am de or

di al kyl am noal kyl (meth)acrylate, characterised in that the polyner has an
intrinsic viscosity of below 3dl/g and is in the formof solid particles.
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|l ess than 10 to 15% by wei ght, nore usually not nore than 5% or 1% by
weight. Preferably the water soluble cationic polynmer conprises 70 to 99%
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nononmer. More preferably the polynmer conprises 75 to 95% by wel ght of the
first foihgeheandps theteaf5% by wei ght of the second nononer. Most
preferably the cationic polynmer consists of the first and second cationic
nmononers. Most preferably the first nononmer is diallyldi nmethyl amoni um
chloride and the second nononer is benzyl chloride quaternary anmoni um
salt of dial kyl am noal kyl (meth)acrylate. Desirably the polynmer of the
present invention is formed by suspension polynerisation of the first and
second nmononers. Thus an aqueous blend of first and second nononers is

di spersed in a water immscible |iquid and WD 02/ 10508 PCT/ EPO1/ 08115 8
polynmerisation is effected enploying suitable initiation techniques. The
polymeric particles formed by this process will generally be in the form
of beads. The follow ng exanples illustrate the invention but should not be
construed as



limting the scope thereof. WO 02/10508 PCT/EPO1/ 08115 9 Exanple | 180g of
nmononmer sol ution consisting of 20:80 wt% r ratio of the benzyl chloride

guat er nawo amnné um sal t of di net hyl am noethyl acryl ate POMREAgB2GlI ) and
di al Iyl di met hyl amroni um chl ori de (DADMAC) is prepared with a nononer
concentration of 60% 300 ppm of etgpyl enetriam ne penta acetic acid and
2,000 ppm amoni um persul phate are each added to this nononer sol ution.
The nononmer pH was adjusted to 5.0. In a reaction flask contai ning 300g of
an oi | mpBawfe ghydrocarbon solvent) and 3g of stabiliser, nitrogen is fed
to deo the oil phase for a mninumof 30 mnutes. After degassing
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contents are then heated to abou 5 C at ich point a vacuumis applied
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mai nt ai ned. Once a stea state has been established all the nononer is
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fl ask, m&eRfphé ev\;%”réa)@[@{elartg g1gi nt ai ned between 70-75 C. After the 1/2 hr

nmonomer feed t k contents are mmintained at about 75C for 1 hr.
After the hii diregctpsr flask chrdainingg8@0g of aeafl phhase (hpdmearbBOsddDtand t he

contents djstilled to renove, r resent | n the bead polynmer. After
di stil Iaﬂg%l@no t§i@PHes P'tmﬁ%'ﬁﬁgégq gegwe@a&eaﬂ@ ‘P’E@ha?ﬁegﬁ apG%VWHF" Pecover ed,
washed gpimpaggione to renove residual solvent & stabiliser, filtered and

then dried. The polynmer has an intrinsic viscosity of 1.0 dl/g
After degassing the nitrogen feed is removed and replaced with a

condenser. The flask contents are then heated to about 75° C at which point a
vacuum is applied so that the oil phase gently refluxes (whilst the reaction flask
contents are maintained at 75° C). The reaction flask contents are under vacuum
throughout the monomer feed, holding period and distillation. Throughout the
polymerisation process agitation employing a heidolph + stirrer is maintained.

Once a steady a state has been established all the monomer is fed
dropwise (at a steady rate) over a 30 minute period into the reaction flask, reaction
temperature maintained between 70-75° C. After the 1/2 hr monomer feed the
flask contents are maintained at about 75°C for 1 hr. After the holding period the
flask is heated to between 80-85°C and the contents distilled to remove water
present in the bead polymer. After distillation the flask contents are cooled and the
bead polymer recovered, washed in acetone to remove residual solvent &

stabiliser, filtered and then dried. The polymer has an intrinsic viscosity of 1.0 dl/g

Example 2
A 70:30 newsprint:magazine furnish is placed in a laboratory disintigrator and

pulper for 2000 counts at 4,5% consistency with the following additions:

sodium hydroxide 12.5 % weight on fibre (w/f) (10%)
sodium silicate 4.16 % w/f (42%)



Example 2 A 70: 30 newsprint: magazine furnish is placed in a | aboratory
disintigrator and pul per for 2000 counts at 4,5% consistency with the

fol | ow ngvadziiaspons: sodi um hydroxi de 12.5 % wei ght on fi PCPEPWWdS)Y15( 10%)
sodiumsilicate 4.16 %w f (42% WD 02/10508 PCT/ EPO1/08115 10 Hydrogen
peroxide 3.33 %wf (30% Serfax 90 (soap) | % w f CalciumChloride

6- hydrate to 250ppm wat er hardness (as CaCO38) The pulp is diluted to 1%
consi stency (with water adjusted to 250ppm hardness (as CaCd3)) and

t hi cke 1&4&, Q vvhi | st collecting the backwater for
clari flﬁggt Ig%rr\] pur)ﬁcc)jgeg8 §% ,Q%/F‘{é I aboratory flocculator, clarification
st udi eSedax MIr(:(sozipdni "/&'kméf requi red dosage of polyner is added and
stirre t 20 m for 30 seconds, settlenent is allowed to occur and the
t ur bi df ?@'LBT‘ é}'ﬂ%&i’%gf ratenore dApREUWater handness (asveagOsbl yrers are produced
by a solution polynerisation process to provide polyners of given agueous
concentration and nol ecul ar wei ght. Mononers DADMAC

gi al | IyTluiei;}lr;uarlpln}"sl diturtedi mﬂ%ﬁbomisﬁenm:ﬁzﬁbr chaiiigted aéajrizs@pd plgyhaﬁ;meygba':]el
enzyl , chlor tern um sal t DVAEMAgBzCl dnet hyl am noet hy
met h @Sypapﬁ@egﬂa wﬁge“%gt/ wwaayﬁ%m%ﬁw&ﬁﬂswhﬂstp@n ing Ahe
(conp paters; SRRVAC 40% concentration, average nolecular
wei gh%%%“v%%%r@ol ymnme ,C\éﬂgﬁ pg‘ép 10 DADVAC: DMAEAgBzCI 60. 3% concentrati on,

aver age
By use of a laboratory flocculator, clarification studies are undertaken. The
required dosage of polymer is added and stirred at 200 rpm for 30 seconds,

settlement is allowed to occur and the turbidity of supernatant then measured.

The following polymers are produced by a solution polymerisation process to

provide polymers of given aqueous concentration and molecular weight.

Monomers
DADMAC diallyldimethylammonium chloride
DMAEAgBzCI dmethylaminoethy! acrylate benzyl chloride quaternary

ammonium salt
DMAEMAgBzCl dmethylaminoethyl meth acrylate benzyl chloride quaternary

ammonium salit

Polymer A (comparative) homopolymer of DADMAC 40% concentration, average
molecular weight 99,000.

Polymer B: 90:10 DADMAC:DMAEAgBzCl 60.3% concentration, average
molecular weight 115,000.

Polymer C: 90:10 DADMAC:DMAEMA@BzCl 61.1% concentration, average
molecular weight 104,000.

Polymer D: 80:20 DADMAC:DMAEA@BzCl 61.4% concentration, average
molecular weight 99,000.



nmol ecul ar wei ght 115, 000. Polynmer C. 90: 10 DADVAC. DVAEMAgBzCl 61. 1%
concentration, average nolecular weight 104,000. Polyner D. 80:20

DADVAC. DWaAyBis@® 61. 4% concentration, average nol ecul ar PeRERN089SH, 000. WO
02/ 10508 PCT/ EPO1/08115 11 Polyner E: 80: 20 DADVAC. DMAEAgBzCl 61. 0%
concentration, average nolecular i ght 91,000. The turbidity results are
shown in Table 1 Table | Dosage Polynmer A Polyner B Polynmer C Polynmer D
Pol ymer E ppm (conparative) 10 531 559 464. 1319 642 15 104 97 99 215 79
20 83 76e.7 7 o044 8

Tur bi dllﬁﬁyﬁ%rql t@s ?roe@A%i%A%ﬁgﬁ%%%ﬁl t§6 ]6? /35(@)@?%—g t@ﬁe %é%é ts show

t hat puoblacetar wéighh@1,008sent i nventi on, show i nproved performance over the
conparative polyner. Exanple 3 Exanple 2 is repeated except the chem cal
addi tions are added: sodium hydroxide 12.5% w f (10% sodiumsilicate

4. 16%1hd By results are shown in Table 1

Table 1
Dosage Polymer A Polymer B | Polymer C | Polymer D | Polymer E
ppm (comparative)

10 531 559 464 . 1319 642
15 104 97 99 215 79
20 83 64 60 76 72
25 75 59 80 50 68
30 72 62 44 60
35 95 85 57 70

Turbidity Units are FAU

The blank turbidity is 3595 FAU.

The results show that polymers of the present invention, show improved

performance over the comparative polymer.

Example 3
Example 2 is repeated except the chemical additions are added:

sodium hydroxide 12.5% w/f (10%)

sodium silicate 4.16% wif (42%)

Hydrogen peroxide 3.33% w/f (30%)

Soap (ar) 1% wif

Calcium Chloride 6-hydrate to 250ppm water hardness (as CaCO,)



Hydr ogen peroxide 3.33% w f (30% Soap (ar) 1% w f Cal ci um Chl ori de

6- hydrate to 250ppm wat er hardness (as CaC03) WD 02/ 10508 PCT/ EPO1/ 08115
12 d ari Weariosn st udi es are undertaken by addi ng the regbeCT/RBIIdB$EgE Of
polymer to 400 ml of inky washwater and stirring at 20 rpmfor 30 seconds.
The coagul ants are then allowed tqgssettle, the supernatent renoved and
assessnent of turbidity by use of @ Hach 2010P spectrophot oneter The test
enpl oys DADMAC copol yners with DVAEAB or DMAEMAB produced as pol ynmer beads

byt hecRirieaion 48afcs %?@uha?ﬁéﬁéwlb e?ddu;@‘%é?e (¥ Go bR BPLANAIE: ot est ed

in this exanple yner conparative)” hono yner
concem@@mloof, inkptwashsvater and stisirig/abD26 rght fpr %qum*rdsG'l'(l're)w@glﬂamee)
hom)polly r of  DADMAC 4 |§v;!\oncent rat ion, intrjnsic viscosit 3.dl/g

Pol ymeF s SR lEAGHEEIT oA vy Grd @ssP3men, oh g Pol y rer
| : WUQ@%@MW@Z geciré‘ Fibc?tBFdeQ piscosity 1.1 dl/g. The turbidity

results are shown i n tabl sage Pol ymer F Pol ynmer G Pol yner H
Pol ymer | (ppr’r) (conpar ative) (conparative) 0 848 848 848 848 1.25 150

124 1019h ?est employs DGA\%IaACS copogiyr%grsss\?vitﬁﬁl\ﬂREi% or5 DK/PAEQT\%A%Oel%%uced as

polymer beads by the process described in Example 1. The following polymers are

tested in this example:-

Polymer F (comparative) homopolymer of DADMAC 40% concentration, intrinsic

viscosity 0.3 dl/g.

Polymer G (comparative) homopolymer of DADMAC 40% concentration, intrinsic

viscosity 1.3 dl/g.

Polymer H: 90:10 DADMAC:DMAEAqBZzCI, intrinsic viscosity 1.5 dl/g.
Polymer |:  80:20 DADMAC:DMAEAQgBzCl, intrinsic viscosity 1.1 dl/g.

The turbidity results are shown in table 2

Table 2
Dosage Polymer F - | Polymer G Polymer H | Polymer |
(ppm) (comparative) | (comparative)
0 848 848 848 848
1.25 150 124 109 102
2.5 83 66 57 54
3.75 80 54 40 36
5 79 38 30 26
6.25 74 43 37 48
7.5 80 53




6.25 74 43 37 48 7.5 80 53 WO 02/10508 PCT/ EPO1/08115 13 Turbidity Units
are FAU The results clearly denonstrate that the cationic polyners, in form
of solidw@azri1ise$ es of the present invention, outperform PORERNMSMSSt andar d
coagul ants. Exanple 4 Exanple 3 is repeated except using polynmer J a 80:20
DADVAC. DMAEMAB copol yner prepared @/ aqueous sol ution pol ynerisation and
polymer K a 80:20 DADVAC. DMAEMAgBz copolyner- in the formof solid bead
particles prepared according to the process described in exanple | and

havi ng i | ASI osity of below 1.5dl/g. The turbidity results are
shown ITE]’P@QE?Q:‘@@ #%\5@3 Dosage Pol ynmer J Polynmer K (ppm) 0 2457 2457

2.5 150 106 5 60 44 754536 10 41 39 12.5 45 Exanple 5 Exanple 4 is
repeat ed except using L a 90:10 DADNVAC: DVAEAgBzCI  copol yner
pr epar @%W%@eé’@@”%o@%%ﬁtr ale Mr t@apamman@plwmewrem orn 9rf: galid

DADNACpQW@Fﬂ &QQQIthlﬂ%nflcgh torﬂﬁpér%rm 91 \A'/ndst%%%g rd %cr)ég'u gr?tsé prepar ed

Example 4
Example 3 is repeated except using polymer J a 80:20 DADMAC:DMAEMAB

copolymer prepared by aqueous solution polymerisation and polymer K a 80:20
DADMAC:DMAEMAQgBzCI copolymer-in the form of solid bead particles prepared
according to the process described in example 1 and having an intrinsic viscosity
of below 1.5dl/g.

The turbidity results are shown in table 3

Table 3
Dosage Polymer J | Polymer K
(ppm)
0 2457 2457
2.5 150 106
5 60 44
7.5 45 36
10 , 41 39
12.5 45
Example §

Example 4 is repeated except using polymer L a 90:10 DADMAC:DMAEAqBzCI
copolymer prepared by aqueous solution polymerisation and polymer M a 90:10
DADMAC:DMAEAgBzCI copolymer in the form of solid bead particles prepared
according to the process described in example 1 and having an intrinsic viscosity
of below 1.5 dl/g.



according to the process described in exanple 1 and having an intrinsic
viscosity of below 1.5 dl/g. WO 02/10508 PCT/ EP01/08115 14 The turbidity
results aveoyhsom in table 4 Table 4 Dosage Pol yner L PobpgmePoOSs1(5ppm) O
2457 2457 2.5 85 62 5 42 41 7.5 40 41 10 47 39 12.5 44 The results of
exanples 3 and 4 show t hat althoug 4 he polynmers produced by solution

pol yneri sation give good results, e pol ymers prepared as solid particles
for the sane co-nononer ratios by conparlson gi ve superior results. WO

02/ 10508 eRGHidRPASURS Hre sl,@wﬂ iAitaBle 41. A nethod of renoving synthetic

hydr ophobi c resinous particles froma waste treatnent process in which an
aqueous cellul osic suspension is formed fromwaste cellulosic material in
a pulpgggef%age, passi ng the cellul osic suspension to a separation stage in

whi ch |l es of ink and/or synthetic hydrophobic resinous materials are
separ aW&gﬂhbHLos'%l FEeRENYi on, and optionally subjecting the
cel l ul psic Suspemsion to a vvas%i ng stage and/ or

(ppm)

0 2457 2457

2.5 85 62

5 42 441

7.5 40 41

10 47 39

12.5 44

The results of examples 3 and 4 show that although the polymers produced by
solution polymerisation give good results, the polymers prepared as solid particles

for the same co-monomer ratios by comparison give superior results.



t hi ckening stage, to provide a treated pulp, in which process water from
the separation stage and/ or washi ng and/or thickening stages is clarified
in a clawdobrasion stage in which suspended solids, conpPCHER@/BSYIH hetic
hydr ophobi ¢ resi nous particles are renoved, and the clarified water is fed
to the pulping stage in a clarificgiion |oop and/or conbined with the
treated pul p, wherein a water soluble cationic polyner is added to the
process water at or prior to the clarification stage, characterised in
that tpgjw@ter soluble cationic polyner formed froma nononmer bl end
conprising, a first water soluble cationic nononer selected fromthe group
consi sfli ng Af méithod yof refnavikgl synthetid inydrephotés resiabuiy | partideal kgin a

th | ani d__dial kyl am noal kyl t ylate, includj
quat o Hary BRabRpiProsesd SRR 87 iac Forobdrait SiBeashh Hnltiedocons

wat er  §ehlhSteCliLRIYIE nROMER aGRIMMRY Staye, a hydrophobic moiety. 2. A nethod
according to claiml in which the waSte treatnent process is a deinking

pr ocespassing AhersieHolsin sespinsipn o al séparatian stdge in which paiticlest dieinkqueous
cel I ul osi su nsion is f.ormed by cqonbining the te cellulpsic materi al
w th T sYHTRER I anoriR i oy nEFBuE AtC DRI e o dhe SaldpE ng.of
al kal i syspdrlsigipt es,  oxi di zi ng conpounds, soap al kaline earth nmetal salts
and m xtures thereof. 4. A method according to any of clainms 1 to 3 in
whi ch ané aiieanally | sibjectinge the eepulosiessegpensian 4 i washind Btagss @gd/or
PCT/ EPQ1/,0 5. A nmethod according to any of clains 1 to 4 in which
hydr opﬁ‘i@ie%}'ﬁﬁttaégt I C

to provide a treated pulp,

in which process water from the separation stage and/or washing and/or
thickening stages is clarified in a clarification stage in which suspended solids,
comprising synthetic hydrophobic resinous particles are removed,

and the clarified water is fed to the pulping stage in a clarification loop and/or
combined with the treated pulp,

wherein a water soluble cationic polymer is added to the process water at or prior
to the clarification stage, |
characterised in that the water soluble cationic polymer formed from a monomer
blend comprising,

a first water soluble cationic monomer selected from the group consisting of diallyl
dialky! ammonium  halide, dialkylaminoalkyl  (meth)acrylamide  and
dialkylaminoalkyl (meth)acrylate, including quaternary ammonium salts and acid
addition salts thereof,

and a second water soluble cationic monomer comprising a hydrophobic moiety.

2. A method according to claim 1 in which the waste treatment process is a
deinking process.

3. A method according to claim 1 or claim 2 in which the aqueous cellulosic
suspension is formed by combining the waste cellulosic material with water and
treatment chemicals selected from the group consisting of alkalis, silicates,
oxidizing compounds, soap alkaline earth metal salts and mixtures thereof.

4. A method according to any of claims 1 to 3 in which the separation stage

comprises air flotation.



resinous particles are renoved fromthe water in the clarification stage.

6. A nethod according to any of clains 1 to 5 in which a water sol uble

pol ymeri ové bvose ant of intrinsic viscosity at | east 3 dl PQT/EBIABASD | nt o
the clarification stage. 7. A nethod according to any of clains 1 to 6 in
whi ch the hydrophobic noiety of tRhg water soluble cationic polyner

consi sts of pendant groups selected from aryl, alkaryl, aral kyl and al kyl
containing at |east 6 carbon atons. 8. A nethod according to any of clains

1 to 75i n WA gltidteadedréingsiol 4t} 6f clare® o PWRICH 1Syd?EPRIbic FYhaidire
quat ernary ammoni um salt of either dial kyl am noal kyl (neth)acrylate or
di al kyfesinqvsapaiiclesrareipave diana ehe wates indhenclarificatinndstaget o any of cl ai ns

or oup Fonsi ay (s ddcemiod ¥ ang St Brfias, D10 i TRRA R B sSiBie ol
(et h) pslyenisi dlocemdntli ol nthasic nwabwia/i ﬁtfgréa)sﬁca Ydiaf 95 addé&d Uigtd Othe

guat ernary ammoni um salts and acid ad n salts thereof. 10. A nethod
accor dflagfieaihgtage. clains 1 to 9 in which the water soluble cationic

pol ynmer conpri 7 990, i t first n nd | . 30% by
wei ght ‘?'of Fﬁ‘eﬁ]égbﬁogn%cér?gg\lgﬁé{er) %ﬂéﬁ @%ﬁ%gﬁb%‘@ tﬁgq}ygj@éhyoabdﬁgn%%&cl ai rr?s I
to 10 onthehinehet beluble s;tati@macm;rmet gofsigld ¥ PeABamty hroriFEOSEIéEearom de and
t he second nononer is benzyl chloride quaternary amoni um salt of

di al kyRavhigieaiylyaralkieand atkyleentaininmat Iaagtl Radoacaionsi ng to any of clains 1
1 e Ui - . L o
o ot yPhas Anetied SREGRGRE 1 Ay of Bigs § B NTHnERTRE! G5 Sl P! ©

1. 5dl / gecokidl mometierd isicbenil nghibeidenyjuatersagi mnfohiind 2salt whi eithéhe wat er
soluble cationic mer has been prepared in the formof solid particles.

|
14. A Q\iail%/}ar@mqaﬂwg?reéth)eww@%@rQi?élfylaram%&yi (BeaaGRRENER- i xt ur e
compriging & fhbfiitfy 4Nyt P of BhIMEM G B PRI Rl PlatdCBIbBR 97 oup

cationic monomer selected from the group consisting of diallyl dialkyl ammonium
halide, dialkylaminoalkyl (meth)acrylamide and dialkylaminoalkyl (meth)acrylate,
including quaternary ammonium salts and acid addition salts thereof.

10. A method according to any of claims 1 to 9 in which the water soluble
cationic polymer comprises 70 to 99% by weight of the first monomer and 1l to
30% by weight of the second monomer.

11. A method according to any one of claims 1 to 10 in which the first monomer
is diallyldimethyl ammonium chloride and the second monomer is benzyl chloride
quaternary ammonium salt of dialkylaminoalkyl(meth)acrylate.

12. A method according to any of claims 1 to 11 in which the water soluble
cationic polymer comprising a hydrophobic moiety has an intrinsic viscosity of
below 3dl/g, preferably 0.5 to 1.5dl/g.

13. A method according to any of claims 1 to 12 in which the water soluble
cationic polymer has been prepared in the form of solid particles.

14. A water soluble cationic polymer formed from a monomer mixture
comprising a first water soluble cationic monomer selected from the group
consisting of diallyl dialkyl ammonium halide, dialkylaminoalkyl (meth)acrylamide
and dialkylaminoalkyl (meth)acrylate, including quaternary ammonium salts and
acid addition salts thereof and a second water soluble cationic monomer selected

from benzyl chloride quaternary ammonium salt of either dialkylaminoalkyl



consisting of diallyl dialkyl amonium halide, dialkylam noal kyl

(met h)acryl am de and di al kyl am noal kyl (neth)acrylate, including

guat er nawo annsné um salts and acid addition salts thereoPCHEHOIZ8SEBCONd

wat er sol ubl e cationic nononer selected from benzyl chloride quaternary
anmoni um sal t of either dialkylam ddal kyl WO 02/ 10508 PCT/ EPO1/08115 17
(met h)acryl am de or dial kyl am noal kyl (meth)acrylate, characterised in that
the polyner has an intrinsic viscosity of below 3dl/g and is in the form

of sol {rhefiuaenyiaraigde OIESj'a'KV'ﬁBT"W\@W'a(HI%'?BP%a €0 claim 14 in which the first

0
TonOTeE RoBLRSE 18 HRSholRRPRES N KLHGE, LRAIuATUL SSURELRd pom 70 o
anount thef formt of stfitbpaytiolesght of total nononer. 16. A polynmer according to

clainms 14 or claim15 in which the first nonomer is diallyldinethyl
ammoni it chPoRelY@es AgCeRINGIEAIN Addowbich thefisponemesis peesest it Senar y

ammoni g Rald- Akl ikyARmameahk Kbt Mot 20 3 %9% by weight of total

monomer and the second monomer is present in an amount of 1 to 30% by weight
of total monomer.

16. A polymer according to claims 14 or claim 15 in which the first monomer is
diallyldimethyl ammonium chloride and the second monomer is benzyl chloride

quaternary ammonium salt of dialkylaminoalkyl (meth)acrylate.



