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WO 2004/ 076743 PCT/ EP2004/ 001426 Modification of

Paper Coating Rheology This invention relates to paper
waeoakiong4dand nore particularly the nodificati oPCDEP2004/001426

paper coating rheology. 5 Various types of polyneric

t hi ckeners are well docunented in the prior art.

Often these are in the form of aqueous enul si ons which

are either alkali soluble or alkali swellable. 10

WO A- 00/ 34361 descri bes a conb pol yner conprising a

MbaiikhiurecfP apdnCliipli Rfieplenyi t s and di hal ogeno
conmpounds and a noi ety contain pendent hydrophobe,
being particularly suited as a thickener for |atex

Tﬁ@'irﬁﬁaﬁtioﬁ *P?latéévt%f P Bb &g sHiPmbofe phitieGRAY themodfication of
backbone of the preformed polyner. 15 WO A-02/12360
pafeercoatieg rizgolegieous di spersi on of copol yneric
m croparticles, useful as an associative thickener in
coati ng conpositions such as paints. The thickeners
VensuEnlybes efl pbipaierideniskenetaste Weldbygumenightin the prior art.

associ ative nononer. 20 US 5478602 descri bes, coati
OBgRdn7sR oy tap BN HfFAMROUE BEIROE WICH @3%5@%‘?%913"'9
ofQRLPERLIMhi@n al kali swel | abl e conpl ex hydrophobe

assocl attve thickener. Since the polyner is alkali

swel | abl e i It must be so substantially cross-Ilinked
¢ . . .
20425587 SEBlbass B DOV orfbrihlq & patRidnaioy
hyciirsphiﬁd::w\itz ahd siitelbgatasaesountisendoamoigty sogiairependent
econom ¢ .advant L oth ) f [
PR BB oY Sl B R AL AR T
h?tirt%ﬁﬁbﬁb'gf@us% [ sHleRnBH 3o tie Bdtkbohb ey tHy prefattepiquilymatt er

tention. So the econonic advantage of associative
thickeners is nornmally only obtained in 30 conditions

VWHEL §2BR8h defEASEd AN abSediR disR8ioht copolymeric

microparticles, useful as an associative thickener in coating compositions such
as paints. The thickeners exemplified include at least 10% by weight
associative monomer.

US 5478602 describes coating a substrate by applying an aquaous cozting
composition containing an alkali swellable complex hydrophobe associative
thickener. Since the polymer is alkali swellable it must be so substantially

cross-linked that the polymer is not soluble.

it is well known that associative thickeners bring about low high shear viscosity
at small dosages. They can thus give an economic advantage over other types
of synthetic thickeners. However an equally well known problem with
associative thickeners is that they provide poor water retention. So the
economic advantage of associative thickeners is normally only obtained in

conditions where water retention is not important.
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WO 2004/ 076743 PCT/ EP2004/ 001426 2 Water retention of
coating col ours has a profound influence on the

wo wmabis ty of the paper coating process. ThRCT/BPRI00#0P1426
colour loses a large proportion of the water that it
contains as soon as it cones into contact with the
surface of the paper owing to capillary action, the
extent of which depends on tée absorbency 5 of the
substrate. The pressure in the nip and under the bl ade

VYatep refeniinn efcoaiiagnoinurs has amsofound infkiepte wattbe rmreahbility of

' A |_Qwi .
the Bai8 kR R, TR lfia eyt BieeR A iaths propationt the
Waierrtba‘siéso?ﬂairtsl"amsmb' f aeit cohesrimtealongact _Witﬁ tﬂ;ﬁ sulglgc;% of the
{ It I nt gntact with the ade.
PEREL REMAdp SEPUABEATHRE. e PGHTAAICh PR o t1e, absorbency
of EEdibstratd. | ITherprésdige ir\MHeCr'ﬂg &R tﬁﬂ:‘é?%]éﬁlé@é"é‘ls’bgpr‘a%tes
m ght even cause the web to break. The water taken up
deyateringp adier releasecs wateeiiomsithe goating eelouncas have the following

' 5 strength which causes it to tear nore
nggs%d%g‘ﬁ%%{'er tension. The solids content of the

coating colour re-circulated fromthe coater head can

i b % and re,.over a periqd of a few hours
ThR R SomEnt e YR G Mreamzs Y NGy SIS e yivsoay o
thd€otPRIDSTEreGPEOMES iirfto RbARICEWRR thoBREBe 20ni the WRPsTBAEE the
water is released. This phenonmenon is often observe

cgéting,gan foracd gl dmetokie filler cake’onaish wensause sireaking eod
KR LRLEIS ARb BDrbdle solids content of the

coat | ng coFour i ncreases.” The bl ade pressure often has
to be increased in 25 order to nmamintain a constant

t el ght. | h facture of .paper there is a
T B e R P L G el bl S
strengthn@sich exggedit @htesipaiie éb@igﬁlﬁd@f-teﬁ%iérﬁlpugh I ow hi gh
shear viscosity can be provided by associative

t hi ckeners the | ow water retention of
The solids content of the coating colour re-circulated from the coater head can

increase by 5% and more over a period of a few hours because the
conceniration of water soluble polymer in the coating colour is also much lower
if too much water is released. This phenomenon is often observed ai the

precoating stage.

It becomes more difficult to apply an even coat as the solids content of the
coating colour increases. The blade pressure often has to be increased in
order to maintain a constant coat weight.

In the manufacture of paper there is a tendency to seek ever higher coating
speeds and this requires lower high shear viscosity. Although low high shear
viscosity can be provided by associative thickeners the low water retention of
those thickeners can result in water from the coating permeating the paper thus
weakening the paper. This in turn can place an unacceptable limit on the
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30 those thickeners can result in water fromthe

coati ng perneating the paper thus weakening the
w@a@aenze7dhi s in turn can place an unaccept abl ePCT/EP1000001426

t he WD 2004/ 076743 PCT/ EP2004/ 001426 3 coati ng speed.

In addition rapid rel ease of water fromthe coating

may prevent the desired snoothing of the coating.

When the coating conpositiof does not exhibit |ow high

shear viscosity the rod 5 pressure of the coating
cagtipgrspead. daraddiiongapid relagsefof waign fiom te eorting may prevent

hand. when the cpati osition results i
thﬁéé@Feqémq'%ogﬁﬁﬁ%tﬁggppr essure tends tonbgoor

unstable. In both instances in this can result in

danage to the coated paper and/.or paor bil it f
e
s Be RS BG%@%ré&s%nﬂﬁ’ﬂ%gse iRaRicARtly. WOhAhé Beher hand

associ ative ers and the econom c advant age of
whbndtee codtingkeamepasition nesultingenor svateri igtentionprrtierad we

are awar 0, proposal s . i I QVil
piseu Bofe R bEHRSRER o R nebiRBs T b o afthoe to
tHeARSted papérshdibr funitrutebilitg of tHecroatdr. an addi ti onal

water retention aid so as to 15 obtain the economc

benefits of using associative thickeners for paper
- B | | derdse haded der
O e B e et o1
tdgether With theassdeidtive thicksoers arththesConemi¢ alvaniage Ogtbmse
r.heol ogy of, pape in i Si i ati
o e L e
b&E8R neitle fof inifrevingiwatenmstentionbehamuding@ssbeating thitkeaers in

wei ght of the thickener is bel.ow abo ] L
Pﬁﬁ@rg g@t@gdwﬂwh%h% %dfﬁ*FOW 8%%'? a‘%@i@%’@ Wﬁlﬁéﬁ J&hﬁmtk’bfq@@" #o
oRRNS 11l SCMLRhi€Bchbt df heingdskatiar thidkehbes fohpeper coating.
paraneters, associative content, nolecular weight and

acid content wwthin the limts defined above provides

T@\%tpﬁgg% iiﬁ\}eg}\ﬁigntlﬁis%%ﬂ%a&é)mg IR NBES thid B, 1N

According to the invention there is provided a composition for modifying the
rheology of paper coatings comprising an associative thickener characterised in
that the associative content of the thickener is below 10%, the molecular weight
of the thickener is below about 1 million, and the acid content is at least 10% by
weight.

We have discovered that the adjustment of the three parameters, associative
content, molecular weight and acid content within the limits defined above
provides an associative thickener composition which results in both low high
shear viscosity and good water retention without the necessity for the addition of

a water retention aid.
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shear viscosity and good water retention w thout the
necessity for the addition of a water retention aid.

wWQeR0Mre2@94/ 076743 PCT/ EP2004/ 001426 4 |t nusPCDEP2004/001426
understood that while the three above nentioned
parameters are seen as essential for obtaining the
desired conbi nati on of |ow high shear viscosity and
good water retention the do@age of the thi ckener Wil |
al so have an effect on the performance of th

It mbstheennderstand thatwhicethedias a@vgfmgw@drﬁﬂr@@gteﬁ are

seff i BRI AL TEd ol A R fich sticel

vnsicﬁgmtr Eﬁa kbbe vmemktewnbanhe dasag@okthetthickenerivdil glseyhaveran
i ckener so

criet s oaamaRee toe HAiehc e RARRPBIN B Pt e

m{: BEu @Pg’é% 'n?éyereagiré' shiikdtbade FOfe Yosagawithe desicad wscosity

unt experimentation in order to
is tdn be dbtdinedl 10 adé@gn,t lOWAE@@J m%@@q Sopiené kA Q”‘?r&é‘? e%f'%lency

in k
of?ﬁ%g‘n%qp%{s%ﬁwmﬁ 5 n¥ H5 %%%ﬁégﬁ%gl yégg%trﬁsfh
dﬁégr g@ﬁ@gl rcav{eaie”én‘a{ipregatednhe appmpdlete:a@uatmenﬂb@comes a
obic term
mafter gt PATHh e B SXRRAE NGy SR FLofist B hial Ffegirec
resl)gy can be joined to the hydr ophi l'i ¢ pol yner

adkbone by means of a hydrophilic spacer so that they
remain flexible. Their structure is simlar to that of

ASd &ng,tea(ﬁlcge%é f %Efnﬂ'@ lo \Aﬂﬁ%dﬁ §ﬂeér*\ﬁs$@éﬂ{/ @Rah%ll &nown.

ai ns is considered provi de
Tfﬁ@&f comaphisd hymophmc osatey sdt!bleml)g’he@rwnhrhwr@pacpt@c terminal

oo Y 3 St P BLR LR Bl GHERSEROE et or
2R Ny drocBBohd and afey drerwarer iheolablet theyl tambkyoined to the
hfﬁéﬁﬁégéﬁ%%?%%%% b1 nesen ! VAR SRECer &b Uit daey

\ _ j Y
rérﬁ&ﬁ?@kfbl&c iT‘Preir structure is similar to that of surfactants. Interaction
between the hydrophobic groups or side chains is what is considered to provide
for very high viscosity at low shear. There are various types of associative
thickeners but those which are generally useful for the purpose of the present
invention are formed from ethylenically unsaturated monomers such as (meth)
acrylic acid, (meth) acrylates, maleic acid or anhydride, maleates, itaconic acid,
itaconates, allyl ethers and vinyl esters. ldeally the choice of monomers is such
that the polymer is insoluble in water and at neutral pHs, but dissolves under
alkali conditions, for instance pH 8 to 10 or higher. The polymers are typically
made by aqueous emulsion polymerisation of the monomers to form an
aqueous emulsion of a polymer. Polymers of particular interest in connection
with the present invention are the hydrophobic alkali-soluble emulsions in which
the hydrophilic polymer backbone comprises an alkali-soluble polyacrylate
derived from monomers such as alkyl acrylates for example ethyl acrylate,
acrylic acid and methacrylic acid. The hydrophibic side chains are attached to
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itaconates, allyl ethers and vinyl esters. Ideally the
choice of nononers is such that the polymer is

wo p@alondshe i n water and at neutral pHs, but di BEDERHES4/001426
under 25 alkali conditions, for instance pH 8 to 10 or
hi gher. The polynmers are typically made by aqueous
enul si on pol ynmerisation of he nmononers to form an
aqueous emul sion of a poly . Polyners of particular
interest in connection mnth t he present invention are

the helymed bagkieneabyi fRaexansple ® Pelyem@v%ﬂ% oXieFREERT t he

A PR OB RIS pirpang oty

urtsuﬁjirat@ﬂ rabhotheacthgt edrdainftoe hgdr@ﬁbbbuc&d‘@d:h&;\@ yTypieally the

T L. A oS08 TE L Yo 708 A HGRIELE s
ch%ﬂh’éfé%&’ B4h %@%@ed 5% ehfylrmianyeinsaredted m@nmoneﬁts"such as

exa pol yoxyet d

adnanmqm @bnﬁtem@l%hw é&eﬁf%gfﬁ(ﬁl*@ﬁi'weﬁffs pac%;t CAR @ﬁﬂrﬁrﬂa daby*
B SRR o e PRRoHEs 4 RIS ﬁ%’*&%ﬁ%@??e
as%bdratm@ &hldﬂeer@rs u@d as pamt Kytkemeos) ;ymntln'@ pesterand the like are

A SRR, LR LB SO PO i

thi%?%ﬁé@faré%séﬁ’ééd e m@um‘o@m Patant Bpeclt’batuﬂre@ omg 836
ect can be adjusted b terln therat

Atrand @ k1 86 A1t hi §e$egc%¥q: ugeQ rthe gﬁ%ﬂté@y ion SUbJeCF to
th%ffso%ﬂgﬁ@o&ﬁe r?ﬁ ke @%?ﬁcé‘ﬁ/ﬁﬁ RS dBHifdn biheksngition as set out

pastes an e are disclosed in
afsueopean Patent Specification 0 216 479 Al. O her
associ ative 10 thickeners are described in detail in
Eur opean Patent Specification 0 013 836 Al and 0 011

V\?é)ﬁa\/é fouhB Qﬁ& é’s@ﬁcuéﬁv@lﬁmkeherﬁ rlmasplna@me sp&aahcwmhlnailon of
ubject to heir bei ng

ap Iaélddéiﬂ’it@ﬂttqf @h legst Q% WW@'BN %W? g4 %é?c'%{}fe "‘888’\"}‘8F cqafent
%’ﬁe@@% oh % r#;@ér i ﬁt%éréwwwlmm keBRESIaFWsighevEbelow

€ Speci a an acid content of at
700,860 th%deyenvEetho maa@nulagx suitahle J@r YRSDITRS PERSEPENT

invention. An especially preferred molecular weight range is 70,000 to 150,000,
and most preferably 70,000 to below 100,000.

The polymers may be made by the inclusion of branching or cross-linking
agents and/or chain transfer agents. However, it is preferred that the amounts
of branching or cross-linking agents are used in amounts such that the polymer
is substantially soluble in at least in alkali. Thus the polymer may be
substantially linear, branched or slightly crossdinked. Nevertheless, the
polymers desirably should not be so cross-linked that it is insoluble. The
amount of cross linking agent is generally below 2000 ppm (by weight) and
preferably below 1000 ppm. Typically the amount of cross-inking agent will be
below 500 ppm, for instance in the range of 1 or 2 ppm up to for instance 100
ppm, preferably 5 ppm up to 20 or 30 ppm. The cross-linking agent can be a
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of bel ow 10% of nol ecul ar wei ght below I mllion.

Mol ecul ar wei ghts of below 700,000 have been found to
wheopard7uzul arly suitable for use in the presePCT/EP2004/001426

invention. An especially preferred nol ecul ar wei ght

range is 70,000 to 150,000, 20 and nost preferably

70,000 to bel ow 100, 000. The polyners may be nade by

the inclusion of branching & cross-1inki ng agents

and/or chain transfer agents. However, it is referred
polyathylemicaliywnsatirater raeroTen fy dstaeeomethylens E

ofet dfitiachy GREAR Bt s Aokl RGBT, 25T'hﬁs the

pol ymer may be subst antr ally linear, branched or

ht | I
ST T LI R

hRSbadbeethyinryiapainty i Ridstbhiith N0 riagRthdglate allyl
egenerg%) bg ov'vyz ppr( by we Sght) and pref e)fyaablealy

eb‘tar@ndjrmymgo@ molatgqjﬁrc\aergl}t beélew dnibillian @1d prederablyi iR rth% fange

1?53@40%0 0 @Pg@ﬁé gr%f?r%% PR'he dHad ﬁggrg&?zb@ obB%r

280608x, ahd ynd'st preferablyt 70,200 @and36 bplom 100608, r@msllrnh@srayd

ent can be 04/ 076743 PCT/ EP2004/ 001426 6
lfﬂ@@%ﬁﬁﬂ%%ﬁ#@ﬁ &SI at ed mononer, for instance

met hyl ene bis acrylanide, butane di ol di acryl ate and
tetra allyl amoni umchloride. Preferred thickeners
Tiese polymers aie Mildlyearsosiatiye éhell aspocialive Ganenhabe Lpéeferab'y

I d/ h
RSB Al TP b IR A EolE R i ng & ol ecul ar
vvce)r ggt :Jel gw 1ogr'ol [ gn and pre]t erably in the range
: 0 n
5 S50 30985 A oS5 oRs L ek A i e <
abPyIRUiPOL: Hixtord Swrdsih refrast Mhakeidcantdnt can be from
initiators can be included i f desired.

{hoyiith sprafasaty DAty 5056 e iy doats o1 KESHEBRE PRDIVMeN).
ALYy iRGLALARRE LR Yalues of the above parameters are chosen -

having regard to the viscosity and water retention that the particular coating
operation demands and to the dosage of the thickener in the coating

composition.

In use the thickener of the invention is included in a conventionally formulated
coating composition for a pre-coat or top coat. The dosage of the thickener of
the invention in the coating composition is kept as low as possible consistent
with the required viscosity being obtained. For example, in many top coat
formulations a dosage of thickener of 0.2pph will give a target Brookfield
viscosity of about 1000 to 1400 mPas at 100 rpm (typical for “roll and blade”
coating method) in combination with good water retention of the order of 100
g/m? or lower. Unless otherwise stated the viscosity is measured at 25°C.
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woreaohani7yd i ¢ aci d,

not above 5% and nore preferably below 2.5% The acid

functionality nmay be provided by any suitable acid,

15 acrylic acid or a m Xt UPET/EP2004/001426
t hereof being preferred. The acid content can be from
10 to 70% preferably 20 to 50% by wei ght (based on
the wei ght of polyner). As_already indicated the
preci se val ues of the above/paraneters are chosen
having regard to the viscosity and water retention

The fargehwseesity will iasorpe gxiany be shesei Naying &agarddo dhgicesfing

t ki i i . I

oot BB Re B dotf ThRE i et ¥ L OF} oK wissosiis o

thenaridedefl7 0 0htoad GO WEaEE ivdvesbdsy for arjeldpplicdtor trumtarget Brookfield

VBR80T B 5 TR eos

mey RS thib alisfek RRbrde td SamsthB 9sGuiRIdevisamsty St @Ntowtbe,
w'th the required viscosi t& bei ng obt ai ned. _For

charging $1e desagery thisienasde obtayt A dasIGAISFOFH G alse
oSBT Bl et Bibiod Bt g bhitor ne

tHickamee abn fin thdseotifcuarsiamiesdbe used it dndgr treseauy dood water
conbi nation with good water retention of the order of

reiBBioTy/ 2 or |1 ower. Unless ot herwise stated the
viscosity is neasured at 25C. 30 WD 2004/ 076743

PCT/ EP2004/ 001426 7 The target viscosity will to so

Viiereused e aegdag CREPPREOR @gaﬁeaerﬁelwrﬂ@xs éﬁ&aﬂ% of {ae HBEE?” of
us tagi

PHPEIN AT P B3 o I3 el hoodBBhARS 4 436 B8 agisted for

erBaplehethessiditon ef grealkalpslidhicas sedivmaydapxjde.

Brookfield viscosity is of the order of 2000 to 2500

nPas. I n sonme instances the dosage 5 may need to be

Taktigvgtliohralsy gielides ok#iod difeodiiing thedhedlegpei eypapef

course, changing the dosage of thickener taq.obt ?}i].n

coptingieampasition semerising @daing tedhe cpalig-Cameosifitn.a thickener

a%ﬁfeﬁﬂé&%ﬂovéﬁbwever adj ustnment of the acid content of

the

Further the invention provides a paper coating method comprising coating paper
or paperboard with a paper coating composition, said comnposition including a
thickener as defined above.

The thickeners of the invention can be used in all methods of paper coating and
at all possible coating weights for example from 2 to 25 g/m?. The thickeners
can be used in coating compositions for pre-coat, middle coat and top coat and
can be used with any pigments and binders.

The following examples further illustrate the invention:
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t hi ckener can, in those circunstances, be used in
order to secure good water retention. 10 When used
W0 b@4ooasd ng conposition is preferably m | dly et REPion€)01426
of the order of pH 3 to 10, preferably 3.5 to 9.5.
Where necessary the pH can be adjusted for exanple by
the addition of an alkali gch as sodi um hydr oxi de. 15
The invention al so provides®a nethod of nodifying the
rheolo?y of a paper coating conposition conprising
to the coating conposition a thickener as
defi ned above. Further the invention provides a paper
coati ng nmethod conprising coating paper 20 or
P eaea tiomesfcassotiative frdglkenecoat i ng conposi tion, said
conposition including a thickener as defined above.
The thickeners of the invention can be used in al

mf@tafmlm o&sin pREfittaP@ith BB @herﬁtor@étbr mmgelni inlet ant ioadet,
ights for exanple from2 to 25 E‘écken rg
cqmamﬁr ped frasiines wasaplaged &éﬁﬁgg Qﬁl@ﬂ@ W8 Saﬁ gms
E%ﬁé}sq@ha used th
Dﬁ"gﬂ@ﬁ%a@g&n ers. éél’f Lgﬁm%ﬁgﬁexaﬁpl \clems fu??%er
illustrate the invention: 30 WO 2004/ 076743
CT/ EP2004/,001426 Ex I 3 ' .
The Eobieaty seneiran entrer RS 1 s At HefBefisser win.

nWothni’eéﬂSG ﬁi‘nutééler noneter, nitrogen inlet and outlet,
condenser and feed |lines was placed 157.62gns

dei oni sed water and 10.5gns D sponil FES993

fﬂc{@ébﬁé REfuISioh Wé%t fRepd eg oy g 8t Mot 143 7 6@11@ @tﬁﬁﬁé@la@é

he'resin pot were asse
100 08gms methacrylic acid, 6.25gms steareth- 10 ethoxylate a yl ether and

1.25gms n-dodecyl mercaptan into 10.5gms Disponil FES993 in 162.62gms

deionised water.

An initiator feed was prepared by dissolving 0.50gms ammonium persulphate in
37.5gms water.

After degassing, 0.25gms ammonium persulphate dissolved in Sgms water was
added to the reactor followed by the start of the emulsion and initiator feeds

over 2 and 3 hours respectively.

The contents of the reactor were held between 83 and 87°C during the feed
time and held for a further 1 hour at 85°C to reduce residual monomer content.

The contents were then cooled to <40°C and filtered.

This resulted in an aqueous emulsion polymer having a molecular weight of
about 150,000 with a solids content of 41.0%.



10 nitrogen for 30 m nutes. An aqueous enul sion was
prepared by m xing 143. 75gns et hyl acryl ate,

wao@400gns net hacrylic acid, 6.25gnms stear et h-RCDEP2004/001426
et hoxyl ate allyl ether and 1.25gnms n-dodecyl
mercaptan into 10.5gnms Di sponil FES993 in 162. 62gns
15 deionised water. An initiator feed was prepared by
di ssol vi ng 0. 50gnms anmoni um@per sul phate in 37.5gns
water. 20 After degassing, 0.25gnms anmoni um

Exampld Bhat e di ssolved in 5gns water was added to the
reactor followed by the start of the enul sion and
initiator feeds over 2 and 3 hours respectively. The

AG8pceat wadprd d aésdr@ihgue tite fedibdireatvipen 83 and 87C
du?i ng thebf edsge 25 ti rrg and held formgefurther 1 hour
at 85C to reduce residual nmononer content. The

5 N@Q@jq?béc&ere then cooled to <40C and filtered. This
resultedin an aqueous enul sion polyner having a

60placts B a0 Oyl arhital®) 30 about 150,000 with a solids
onte of.41. 0% 2004/ 076743 PCT/ EP2004/ 001426 9
4&9&%@3&@9?'@}?{@%% was prepared according to the
10 Pare B thts e @IPY50) S M X @ 1200cps 60 parts CaC03
_ar bit al 952D 40 parts Clay (Suprawhite 95) 10 parts
Sglifs gerirnt DLE6%0)  Sol i ds content: 60% 10 Different

10 t hi ckeners were added to the m x and the pH adj usted
by the addition

Different thickeners were added to the mix and the pH adjusted by the addition
of 1.0% sodium hydroxide solution. The dosages of thickener and the high

shear viscosity and water retention obtained are set out in the following Table 1.

16 Table i
Parity Amount AA- Cone
Sample | Dose | (against|{ pH 1% Brookfield | GWR(gsm) &
(pph) | control) NaOH | Viscosity Water Plate,
(mis) Retention | HSVY
Blank - - 8.57 4.50 148 232 28
Control | 0.60 100 8.67 5.50 1190 155 47
(CMC)
A 0.20 33 8.60 9.00 1150 215 43
B 0.315 53 8.54 11.0 1290 153 40
C 0.33 55 8.62 11.0 1140 153 48
D 0.34 57 8.52 11.0 1160 157 35
E 0.45 75 8.45 13.0 1270 146 41

The composition of the control and samples A to E were as follows (all
percentages by weight):
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of 1.0% sodi um hydroxi de solution. The dosages of
t hi ckener and the high shear viscosity and water
WO ea0e/0td7ah obt ai ned are set out in the foll ow PQI/ERIM0€001426
1. 15 Table | Parity Amount AA- Cone Sanple Dose
(agai nst pH 1% Brookfield GAR(gsm) & (pph) control)
NaOH Vi scosity Water Pl ate, ém s) Retention HSV Bl ank
. - 8.57 4.50 148 232 28 C8ftrol 0.60 100 8.67 5.50
1190 155 47 (CMC) A 0.20 33 8.60 9.00 1150 215 43 B
COnfBdl5 CrinebelallylavzilaBleCatixaxyaethyt celldieses5 8. 62 11.0
1140 153 48 D 0.34 57 8.52 11.0 1160 157 35 E 0.45
75 8.45 13.0 1270 146 41 The conposition of the

Acont C&&nn?é“ré.awavénweﬂhwo&m@ alkas shelihiseniwsibn HASE
per cent ages Ight): WD 2004/076743

BPCT/ Erhzzbmtatnﬂ@% methacpiiie 261d 4% meereii 18 ehoxyiatamlY!
car b%gépgg hyI cellulose A: Commercially avail abl e
hydr ic alkali swellable enulsion HASE B: Et hyl
cacr yEﬂttyEaér’g't%te‘rﬁﬂsa@ methacreli atid d986; ssteareth A0 Bthoxylate allyl
et hox &%C)a 5 ether 5% C. Ethyl acrylate 57.5%
nmet h% i*t?aci d 40% steareth 10 ethoxylate allyl

pet hegwdi &y Rte B9 inetfchliataeidbfGopmastdarety2s metitaclyl4RI2%

st ear eht%h 2@ met hacryl atcy 2% ’ w ’

E: Ethyl acrylate 58% methacrylic acid 40%; steareth 10 ethoxylate allyl
ether 2% '

Compositions B to E also included about 5000 ppm of n-dodecy! mercaptan.

For the evaluation of the results the compositions of the invention were judged
by comparison of their viscosity and water retention with the control sample
where the thickener was carboxymethyl cellulose and HASE thickener A. The
thickeners of the invention gave lower high shear viscosity than control and
about the same water retention. The HASE thickener gave aboui the same
high shear viscosity as the thickeners of the invention, but significantly worse
water retention. Note that the dosage of HASE thickeners and the thickeners

of the invention was about the same.

Water Retention GWR (gsm)
The water retention was measured in gsm on a gravimetric water retention
meter using the parameters of 2 minutes dwell time, 1.5 bar pressure and S5pm

polycarbonate membrane filters.

High Shear Viscosity (HSV)
The high shear viscosity was measured in mPas on a cone and plate
viscometer at 10000s™



10 E: Ethyl acrylate 58% nethacrylic acid 40%
steareth 10 ethoxylate allyl ether 2% Conpositions B
W0 0002478 i ncl uded about 5000 ppm of n- dodecyPCT/EP2004/001426
mercaptan. 15 For the evaluation of the results the
conposi tions of the invention were judged by
conparison of their VISCOSIty and water retention with
the control sanple where t Wd t hi ckener was
car boxynet hyl cellul ose and HASE t hi ckener A. The
t hi ckeners of the invention gave | ower high shear
Evi s%ty than control and about the sane water
on. The HASE t hi ckener gave about the same 20
hi gh shear viscosity as the thickeners of the

i nvention, but significantly_worse ter reten i on.
CRBER BB e SRINGP AR 2 I aE O 2P et
r i i
RpELEOE, *&ﬁﬁ?%%%s B LR VIO AR otolEPére
shewsin t following Tabla2gr avi netric water retention

nmeter using the paraneters of 2 mnutes dwell tine,
1.5 bar pressure and 5pm pol ycarbonate nenbrane

E&mply $. Ddsabe Shear Bfoskisidty (HAMTASO [Thevategh [shetake

vi scosilty was neasured |n nPas |o ne_and .pl gt
vi scongt erPRit 1006%sesity (188 4/@5@'7%’% Retentibn | 3000 1/s

PCT/ EP2004/ 001426 1184zl e |3 Gedsai 0 of/ndzhe mPas

sanpl es used in Exama(ne 2 were ladded tol a Top cqat
S

Confrolsiit i 08.6 The dosag1é‘§0and t He rééul tint 88 scgsi ty42

and—wat-er entH-en—at shewR—jh g Tabt
ASarrpI eoﬂgg’age Br ook?agl d ACAV V\E? Eg"j ph 31

V| 8COSI[Ty P00 npn) 0.19Mol/ s Retenigon 300@0@/5 29
C 0.25 1400 37 93 31

The results confirm the results of Example 2, i.e. with the thickeners of the
invention (B and C) it is possible to get low high shear and good water retention.
On the other hand typical HASE thickener (A) also gives low high shear

viscosity but poor water retention.

ACAV measured with a capillary viscometer in which pressure in a cylinder
forces the sample through a capillary. By measuring pressure in the cylinder
and knowing the flow rate of the sample through the capillary the shear rate and

viscosity of the sample can be determined.

Water retention was measured on a gravimetric water retention meter using the
parameters of 2.0 minutes dwell time, 0.5 bar pressure and 5 micrometer
membrane filters using a 20 mi sample. (Water retention was measured in the

same way in the following Examples 4 and 5).



nPas nPas g/ n2 nPas Control 0.6 1210 43 88 42 A 0.185
1280 38 123 31 B 0.2 1240 36 100 29 C 0.25 1400 37
wO03076Te results confirmthe results of ExanptEER2004/001426

i.e. with the thickeners of the 10 invention (B and C)
it is possible to get |ow high shear and good water
retention. On the other hand typical HASE thickener
(A) also gives | ow high shed®? viscosi ty but poor
wat er retention. ACAV neasured with a capillary

er in which pressure in a cylinder 15 forces

A RERET Rl o5 frepRd g lee® oo Tate o Tt

sanpl e through the capillary the shear rate and

Vi SCOsSi t f the sanple can be determ ned. Water
1p@tp§|4§i0(#¢c&hs measured on a gravinetric water

109JpRigmptset er using the 20 paraneters of 2.0
mnutes dwell tinme, 0.5 bar pressure and 5 m croneter
menbrane filters using a 20 m sanple. (Water

] .was neasured in the sa y in the
S@@#f%‘%"aames 4 and 5). WO 2%%76743
pPCT/ EP2004/ 001426 12 Exanple 4 R pre-coat
or,mul ati o S .prepar as _follows; 00 parts CaCO3
{@efﬁgﬁgbf@q@\éﬁ ﬂgﬁ%éf%?@%ntenyﬁoﬁéﬁb pH 9 The
target Brookfield viscosity (100 rpn): 900 nPas

Samples were added to the pre-coat formulation in the dosages set out in the

following Table 3 which also shows the resultant viscosity and water retention.

Table 3
Sample | Dosage Brookfield ACAV Water Haake
pph Viscosity (100rpm) | 0.6M 1/s | Retention 3000 1/s

mPas mPas a/m? mPas

Control 0.75 805 33 207 44

A 0.18 200 27 202 29

B 0.3 945 26 137 33

C 0.45 1060 27 | 120 38

The results show that the control sample and the HASE thickener A provide a
poor water retention whereas the thickeners of the invention provide the
required viscosity and good water retention.

Example 5

A pre-coat formulation was made up as follows:
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10 Sanpl es were added to the pre-coat formulation in
the dosages set out in the following Table 3 which
w@b®@a/nsdtans the resultant viscosity and water PCT/EP2004/001426
retention. Table 3 15 Sanpl e Dosage Brookfield ACAV
Wat er Haake pph Viscosity (100rpm) 0.6M 1/s Retention
3000 1/s nPas nPas g/ nR rrPaié Control 0.75 805 33 207
44 A 0.18 900 27 202 29 B'0.3 945 26 137 33 C 0.45
1060 27 120 38 The results show that the control
sanpl e and the HASE t hi ckener A provide a poor water
[ ereas the thickeners of the invention
1%%5?& t dgbzo required viscosity and good water
Biparter8B tex Exanple 5 A pre-coat fornulation was nmade
6%{%&%3 fro | ows: WD 2004/ 076743 PCT/ EP2004/ 001426 13
pséﬁf: CaCC83 6 parts SB latex 6 parts starch 5
Solids content: 62% pH 8.5 Target Brookfield

Vi scosi t 100 r : 800 nPas
Solids conter){t: ( Pm 62%

pH: , 8.5
Target Brookfield viscosity (100 rpm): 800 mPas

Samples of thickener compositions were added to the pre-coat formulation in
the dosages shown in Table 4 which also sets out the resultant viscosity and

water retention.
Table 4
Sample | Dosage Brookfield ACAV Water
pph Viscosity (100rpm) | 0.6M 1/s | Retention
mPas mPas g/m?
Control 0.2 810 52 116
A 0.15 840 53 88
B 0.25 840 54 64
C 0.29 800 50 65

The results show better water retention for the control and HASE thickener A
than in the pre-coat formulation of Example 4, which does not contain starch.
However the thickeners of the invention have significantly further improved

water retention.



10

10 Sanpl es of thickener conpositions were added to the
pre-coat formulation in the dosages shown in Table 4
wokioglo7@hso sets out the resultant viscosity aPdI/ERzD€001426
retention. Table 4 15 Sanpl e Dosage Brookfield ACAV
Water pph Viscosity (100rpm 0.6M 1/s Retention nPas
nmPas g/ n2 Control 0.2 810 52 116 A 0.15 840 53 88 B
0.25 840 54 64 C 0.29 800 98 65 The results show
better water retention for the control and HASE
Exémpleher A than in the pre-coat formul ation of
Exanpl e 4, which does not contain starch. 20 However
the thickeners of the invention have significantly
Vatsidesatingifoanadtiongwere prepardd emplowbgab ke ngeabtapositions
PCT/ EP2004/ 001426, 14 e 6 Various ﬁgﬁéitﬁ‘%k d
selgeledifam grompeeial H’bﬁﬁ‘%ﬂc r R FAGTERTE Iekener an
{Hf?iléé RRNE6E.] The ldBBiposition of the
mc% Rgt%ﬁpgglmﬁégégdfﬁ Sgt??u ckener and grh_al n a
coatlrrgdennmlab@mﬁo@shown imdgbledi.ng to the invention. The
conposition of the coating fornulation is a shown in

Table 5. Table 5 Materials 1 2 3 4 8 9 10 14 15 16
TBpeerg er 75 75 75 75 75 75 75 75 75 75

Materials 1 2 3 4 8 9 | 10|14 | 156 | 16
Premier 75 |75 |75 |75 {75 |75 | 75 | 76 | 75 | 75
Hydrocarb 90 25 |25 | 25 |25 125 |25 | 25 | 256 | 256 | 25
Dispex N. 40 0.15 10.15/0.15|0.15{0.15{0.15|0.15|0.15|0.15{0.15
TSPP 0.05 [0.05|0.05|0.05{0.05{0.05|0.05|0.05|0.05|0.05
Dow 620 i6 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16
AZC 02 |o2]02l02]02}102,02|02|02 |02
Glosscole 50 04 (0404041040404 |04,04 |04
Commercial HASE
| thickener 0 0 0 0 0 0 0 0102|026
Commercial ASE

thickener 0 |01]02,04| O 0 0

Sample F . 0. 0 0 0 |01]02 |04

pH 85 |85|85!85|85185|85|85|85 |85
solids 66 | 66 | 66 | 66 | 66 | 66 | 66 | 66 | 66 | €6

Sample F:  Ethyl acrylate 57.5% methacrylic acid 40%; steareth 20
ethoxylate allyl ether 2.5%

The following tests were carried out on the formulations:
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15

Hydrocarb 90 25 25 25 25 25 25 25 25 25 25 Dispex N

40 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
WGERW4070083 0. 05 0.05 0.05 0.05 0.05 0.05 0. 05 OPOBEPR200H001426
Dow620 16 16 16 16 16 16 16 16 16 16 ZC 0.2 0.2 0.2

0.2 0.20.20.20.
0.
1
0

coo
~O A
coo
ook

0.4 0.4
00O00O
0.1 0.2
Mzasue B

2
4
0.
0

0.4 0.4 Conmmerci al
2 0.26 T1Sonmmerci al
00 Sanple F .

0.2 0.2 dosscole 50 0.4 0.4 0.4

HASE t hi ckener

ASE t hi ckener
: _ 0. 0000.10.2
rapkfigldl vis®sity, 208pm, 8100 rgmpatgd B, 5 k8. 8.5 8.5
10 Sanpl e F: Ethyl

Vs SARCMIR 12 i e e LR, st careth 20

et hoxyl ate allyl ether 2.5% The follow ng tests were

e e R T ]

4/ 07
P

R’Lﬂrﬂméb%itlig;ﬁightédéﬁﬁbemééslﬁé@éﬁts?t 2 bar

pressure

viscosity, (FF bob, 6600 rpm 138, 5341/ sec).
twice with 3 m nute del ay between neasurenents.

B5HL LS ALSneNAVA Tidbielgbl € 6 Table 6 Results 1 2 3 4
Tg‘ 3 %l% ﬁﬁlil;1 9@ O/GSO|eI ds 66.57 66.29 66.39 66.37 66.45
66.59 66.2 66.34 66.47 66.67

m nutes Measure Hercul es H gh Shear

5 Run

The

0

804 ises)y

Table 6

Results 1 2 3 4 8 9 |10} 14 | 16 | 16
%solids 66.57/66.29/66.39|66.37|66.45/66.59| 66.2 [66.34(66.47|66.67
pH 8.50(8.79|8.45|8.85|8.78|8.75| 8.3 |8.35|8.37 | 8.32
Brookfield viscosity 4/20 | 804 [1812[5200{10700/1990|3222|75004080 1281012020
Brookfield viscosity 4/100] 289 | 560 [1512|2880| 642 |1022|2244|1626|3480 | 5208
Hercules,cps 64.3|61.3(72.5|91.1 |60.7 |74.8|722|72.8| 69 | 77
nysterisis L L L M M L M | M-H
AAGWR (g/m2) 276.41187.6| 143 |110.7[195.7[164.1] 115 | 234 |173.3{152.4

The results show that sample F provides an excellent combination of low high

shear viscosity and water retention values. In addition sample F exhibits

significantly improved water retention than the conventional associative

thickener (commercial HASE). This is also clear from Figure 1.

Example 7



pH 8.59 8.79 8.45 8.85 8.78 8.75 8.3 8.35 8.37 8.32
Brookfield viscosity 4/20 804 1812 5200 10701990 3222
wa300/02080 1281 1902 Brookfield viscosity 4/ 1BCP8B2086W1426

1512 2880 642 1022 2244 1626 3480 5208 Hercul es, cps
64.3 61.3 72.5 91.1 60.7 74.8 72.2 72.8 69 77
hysterisis LLL ML MML MMH GAR (g/nR) 276.4187.6
143 110.7 195.7 164.1 115 23¥6 173.3 152.4 10 The
results show that sanple F provides an excell ent
Thiokiehencdroposition samplegh wasltusad ivasd is& cpatingi faauiation to
retention va‘l yes In addition sanple F exhibits
CQ?@WQ?%%&H'? ﬁr'ﬁ'br oved water retention than the
DRAEILETthE Bahdifsras&d hiecad folibisckener (commerci al
HASE). This is also clear fromFigure 1. Exanple 7 WO
2004/ 076743 PCT/ EP2004/ 001426 16 Thi ckener
C il-i on sanple F was u s and in a coating

5 Efa%r ﬁ%il gt’i on to coat paperalgg)/dggpi lot trial. Details

of the conditions used are as follows: 5 Base paper.

42 g/ n2 Speed: 1820 mmn at ight: 7 g/n2/side

SP@e ating unit:- Film pr esg‘?gﬁ m\Qfded Reci pes:

Ref erence Sanple F 15 - Pignent m xture 100 parts 100

arts - SB-latex (DL 920) 8 parts, 8,5 parts - Starch
&%M@é@ﬁﬂ 302E) 6 parts 3, % dmefside

10
Coating unit: Film press, one-sided
Recipes: Reference Sample F

15 - Pigment mixture 100 parts 100 paris
- SB-latex (DL 920) . 8 paris 8,5 parts
- Starch (Raisamyl 302E) 6 parts 3,5 paris
- FWA (Blankophor P) 0,6 parts 0,6 parts
-Sample F - 0,2 paris

20

The resulis are shown in Table 7.



- FWA (Bl ankophor P) 0,6 parts 0,6 parts -Sanple F -

0,2 parts 20 The results are shown in Table 7. WO
wQoe4N7e¥ 43 PCT/ EP2004/ 001426 17 Tabl e 7 RePET/EPIE4/001426
Sanple F Coating color properties - Brookfield, at

t he begi nning 556 540 - Brookfield, in the mddle 572
574 - Brookfield, at the end- 574 564 - Solids, at
the beginning 59.3 59.2 - Sdiids, in the mddle 59.5
59.3 - Solids, at the end 59.6 59.4 - Water
Tebleehtion 111 95 - pH 8.8 8.6 - Tenperature 36 33
Rod—pressure;,—bar—istssitde =7at thesibegi nni ng 166 158
- at the end 175 160 Réf%eé’lcgi%mbfé}t t he begi nni ng
150 130 - at the end|160 130| Cbserwvations

Coating color properties

- Brookfield, at the beginning 556 540
- Brookfield, in the middle 572 574
- Brookfield, at the end 574 564
- Solids, at the beginning 59.3 59.2
- Solids, in the middle 59.5 59.3
- Solids, at the end 59.6 594
- Water retention 111 95
-pH 8.8 8.6
- Temperature 36 33

Rod pressure, bar

- st side
- at the beginning 166 158
- at the end 175 160
- 2nd side
- at the beginning 150 130
- at the end 160 130
Observations

1. improved runnability

2. lower high shear viscosity (lower rod pressure)

3. better dynamic water retention (no increase of rod pressure)

4. less misting with sample F

5. It would have been possible to increase solids content of coating color
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1. inproved runnability 2. |ower high shear viscosity
(lower rod pressure) 5 3. better dynam c water

WO edoafoté7ah (no i ncrease of rod pressure) 4. |PGHEP2004/001426
msting wwth sanple F 5. It would have been possible
to increase solids content of coating color WO
2004/ 076743 PCT/ EP2004/ 001426 18 Associ ative
t hi ckener conposition Sanmpl d8F provi des | ow hi gh shear
viscosity which gives |lower rod pressure and better
water retention gives nore stable rod pressure. 5

AR, kB St TP RS 0 skl sy

wh Ved iowes réddpesatirepamebetier watpr eetertinni gigepimlond stable rod
trial. 10 Base paper: Uncoated, 52 g/ nR (base paper
PFSSUGD g/ n2 grade) Pre-coating: Recipe: 100 parts NPS
CaC03 (Covercarb 60-LV) 8 parts SB-latex (DL 920) 15

4 parts Starch (302 ESP) 0.6 parts FWA (Ti nopal ABP-2)
ERempi®8ti ng conditions: pH ca. 8.5 Solids: 62% 20

TR o 55 AR RE rplr wer

used in coating formulations to coat paper in a pre coating pilot trial.

Base paper: Uncoated, 52 g/m2 (base paper for 90 g/m2 grade)
Pre-coating:
Recipe: 100 parts NPS CaCO3 (Covercarb 60-LV)

8 parts SB-latex (DL 920)

4 parts Starch (302 ESP)

0.6 parts FWA (Tinopal ABP-Z)

Pre-coating conditions: pH: ca. 8.5
Solids: 62%
Brookfield: 800 - 800 mPas
Temperature: 29-31C
Method: Sym-sizer (double side)
Speed: 1500 m/min
Coat weight: 9 g/m2/side
Rod diameter: 20 mm
Moisture: 3.5%

The results are shown in Table 8



Coat weight: 9 g/n2/side 25 Rod dianeter: 20 mm
Moi sture: 3.5% The results are shown in Table 8 WO
wQoe4Nne¥ 43 PCT/ EP2004/ 001426 19 Tabl e 8 Hi BEIT/EP2004/001426
Brookfield Water shear Rod Thickener Amount, Solids,
% pH (100 rpm retention viscosity pressure parts nPas
g/n2 1 M1/s bar Start / End Start / End nPas Start/
End CMC 0.2 61.9/62.0 8.4 480 / 470 162 39 1.3/1.3
Commercial 0.1 61.9/62.0 8.5 370 / 395 123 41 1.45/1.5
iy mrercial 0.2 61.9 / 62.1 8.6 545 / 560 103 48

4l.0 ACT Il on N Q A2

24125 T ASESanpte—F 2t 22844301470
108 39 1.3/1.3 The re th shoyvthat _thfe ?ﬁygkener
IBreokfichd| Wdiebi t shedheg bégid

t
according to tijhe prese [
conbi natfi on of| | ow hi shear visclosity and water

TrRiekgnarghmevet| Saidss %ot PEHE? &) rekentian, visgasityy | pressure

can be seﬁéﬂ%hat the CMC gav&lplagw hi#ﬂzs neafy 1/? bar
vi scosi tly ' bui |poor wat et ent’1 on|. € ¢ose O

commer cilal ASE Stért ¢ Eed IStart / Bnavi des | omPrEsghSgdreaEnd

vi-scosi-tly—give t erl retenti-Hon—wheteas—a—dose

and of tihe sa_;’:fthi ckeher pand that| provi des good wat er

rppt | an @30l Iehle) 8901 8.4)) b AORAI ¥ESCPS! e ) 1.3/1.3
[

- - VI
t—i-c-

DU

M+ = =
q
s~ =

Furthernore, tjhe coatin pnposi tijon nmadé using |t he 10
t hi ckene thhe present ihvention| provi ged bettier

r O%
riammaht L it vy o no—or |
Commerciall “0.1 |61.9/762.078.5 |370/395| 123 41 |[1.45/15
ASE

Commerciall 02 [61.9/62.1/8.6|545/560| 103 48 24125
ASE

SampleF | 0.2 [62.1/62.2]84 |430/470| 108 39 13713

The resulis show that the thickener according to the prasent invention exhibils
the best combination of low high shear viscosity and water retention over CMC
or commercial ASE thickener. It can be seen that the CMC gave low high shear
viscosity but poor water retention. The dose of commercial ASE thickener that
provides low high shearAviscosity gives poor water retention whereas a dose
and of the same thickener and that provides good water retention exhibits poor
high shear viscosity. Furthermore, the coating composition made using the
thickener of the present invention provided better runability and no or low
misting.



m sting. WO 2004/ 076743 PCT/ EP2004/ 001426 20 Exanple
9 Thi ckener conposition sanple F and vari ous ot her
W0 hiogkmiTes conpositions were wused in coating PCI/EP2004/001426
fornmul ations to coat paper in a top coating pilot
trial. 5 Base paper: Pre-coated, 52 g/nR (pre-coated
paper for 65 g/nR grade) Recipe: 70 parts fine CaCO3
(Covercarb 85) 30 parts fi n&ld ay (Hydragloss 90) 10
11 parts SB-latex (XZ 96445) 0.6 parts PVA (Airvol
103) 0.6 parts Ca-stearate (Raisacote CAS 50) 0.2
E @ardener (Bacote 20) 0.6 parts FWA (Ti nopal
= 15 Coating conditions: pH ca. 8.5 Solids:
Thidkendrcoigdsition: sahfle F aridbvdriousastherTbigienait conepositions were
28 C 20 Met hod: Opticoat,jet .Speed: 1500 1. Coat
uged kﬁ}ﬁqat'ggé‘i”ﬁ@%@tﬂ%@ toéﬁoﬁﬁéaﬂﬁrd? ﬁﬁoe_cgggngrﬂfgt%é’lst ure:
5.0% 25
Base paper: Pre-coated, 52 g/m2 (pre-coated paper for 65 g/m2 grade)

Recipe: 70 parts fine CaCO3 (Covercarb 85)
30 parts fine Clay (Hydragloss 90)
11 parts SB-latex (XZ 96445)
0.6 parts PVA (Airvol 103)
0.6 parts Ca-stearate (Raisacote CAS 50)
0.2 parts hardener (Bacote 20)
0.6 parts FWA (Tinopal ABP-Z)

Coating conditions: pH: ca. 8.5
Solids: 63%
Brookfield: 1200 - 1500 mPas
Temperature: 27-28C
Method: Opticoat-jet
Speed: 1500 m/min
Coat weight: 9 g/m2/side
Blade width: 0.457 mm
Moisture: 5.0%

The results are shown in Table 9.



The results are shown in Table 9. WD 2004/ 076743

PCT/ EP2004/ 001426 21 Table 9 Brookfield Water

WG b@an7@hnde
retention viscosity pressure

bar

Thi ckener Amount,

Sol i ds,

63.0/62.8 8.2 1180/1220 122 44 *0.99 / 0.99

1.0711. 03 commerci al
44 *0.93 / 0.95 ASE **0.99 / 0.97

commer ci al

Hi gh

* %

0.2 63.29/62.8 8.2 680 / 650 118

0.3

M 1/s

% pH (RODEPIN3/001426
parts nmPas g/ n2 |
Start / BEnd Start / End nPas Start / End CMC 0.6

TGbieH63.0 8.2 985 / 940 111 47 *1.01 / 1.03 ASE **1.10

/108 —SanpleF0-363+0/626-8-3—7501890110-39
x0.95 / 1004 ¥+0 96 / b o5 |+~Bmokfield, T (Vaters High'shearl Blade
| ljils SBOYSp i hat ({0depADS detaHtioME viscosi ressure
f@?@%@ﬁ oun?’1-§8|cl>lrg’sen1 F|)nv an{| on proyided the betgt P
conbi nat{i gartsf | | ow hi gh|shear virsRasity g2 gpddWhse;  bar
retentian. WO 2004/ 076743 PCJ/ EP20Q4/ 001426 PR2
Cainms 1. A thi g%!ﬁgl%”%mpos tﬁé”ﬁ/%cﬂdormdi fyi ngmtptﬁ? Start/ End
rheot ogy| of paper coatings ¢onprisinglan asspciative
t hi ckengr characterisedjin that the asgociatiye
CMC 06 |63.0/628| 8.2 |1180/1220| 122 44 *0.99/0.99
**1.07/1.03
commerciall 0.2 |63.0/628| 82 | 680/650 118 44 *0.93/0.85
ASE **0.99/0.97
commerciall 0.3 |63.2/63.0| 82 985 / 940 111 47 *1.01/1.03
ASE **1.10/1.08
Sample F| 0.3 |63.0/626| 83 | 750/690 110 39 *0.95/0.94
**0.96 / 0.95
* =first side

** = gecond side

This shows that the associative thickener of the present invention provided the

best combination of low high shear viscosity and good water retention.
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30

5 content is below 10% the nol ecul ar wei ght of the
t hi ckener is below about 1 mllion and the acid

w@omueni743 s at | east 10% by weight. 2. A thi ckP€IEFEP2004/001426

conposition as clainmed in claim1l, wherein the

associ ative thickener is a hydrophobic al kali-sol uble
emul sion. 10 3. A thickener conposition as clained in
claim1 or claim2, wherein 2%e thickener has a

nol ecul ar wei ght of from 10,000 to 700, 000, preferably
Clain®0 to 150,000, nore preferably 70,000 to bel ow
100, 000. 15 4. A thickener conposition as clained in

di I wh f t [ it
17 X e OB posoR tornauuna b hPsleker RAeYRAING o
cRRipfisirty é\’?éé?soc?élﬂe"ihlékéﬁeﬁ‘?ch*a%t@fﬁed if thaf the besediative
cormposition as clainmed in any gr ecedi n claim wherein

qontentza)belawdmnetheun@owdarcwe@h of taedfg@ enefie Aelowy ahout 1
recedi n
ohifief e ERRPRRAGS abfeadt R MGREY, DTECPCLNY o6

preferably 2.5% 25 7. A paper coating conposition
whi.ch.includes a:-.thickener conposition as .clai N
Bk BickBber Rssiioh snoaRned BURaE L ey HEGRERERIV4s
tRicREMEds ah /yﬁh%il’f@b?o albIRE@LBletdigulBidni s from 8 to 10.
30 WD 2004 743 PCT/ EP2004/ 001426 23 9. A paper

coating conposition as clained in claim7 or claimS8,

4 0n féweneﬁéomgéaf&osgeratrﬂ&d inISHeh '?Jr*cié‘?mmelﬁfthe

th c ener co resent is chosen to achieve
tBickehér redsoa mmmﬂaartvyelghm frapm)! 0H00tth & 061Uy pesferablyo? Q goo0
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4. A thickener composition as claimed in any preceding claim, wherein the acid
functionality is provided by an acid selected from methacrylic acid, acrylic acid
and mixtures thereof.

5. A thickener composition as claimed in any preceding claim, wherein the
thickener is branched or cross linked.

6. A thickener composition as claimed in any preceding claim wherein the

associative content is below 5.0%, preferably 2.5%.

7. A paper coating composition which includes a thickener composition as
claimed in any preceding claim.

8. A paper coating composition as claimed in claim 7, wherein the pH is from 8
to 10.
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by filmpress, wherein the anount of thickener
conposition present is chosen to achieve a Brookfield

woe@a0%78y (100 rpn) of the order of 700 to 10POI/EPZS4/001426

11. A paper coating conposition as clainmed in claim?7
or claim8, for coating 10 by jet applicator wherein
t he anount of thickener conposition present is chosen
to achieve a Brookfield visé&sity (100rpm of the
order of 2000 to 2500 nPas. 12. A paper coating
9c omppapdricvatiag compositidn ias claiyedfin claim fsorkiaim 8,Ior roll and

olecaRAEs, VihgrEBLITE Aoy o JICheTIo RSB oR ST e

td B&%@&)ﬁ B?Eorarém@r:oﬁfya(ﬂ DO YoRPEPRE drti@rnof ARG 100dnPas.
adding a thickener conposition as clained in any of

clains 1 to 6 to the paper coating conposition.
4 _ . ! . .
1905 ADeE POtRR R o Bl i clgint 18] i 5‘?’%’8@9
by tfilrn Ipaéss, Whepsin theiamolidt ofithiokener ¢dmapasifiarkemeeent is chosen to
onposi tio adde, t he coat it
aFhioyR aveahie yseRte Do BE) B RR ofr ot o FETRET 2"
(100 rpnm) of the order of 1000 to 1400 nmPas. 16. A
method as clainmed in claim13 or claim14, wherein the

1t1h| Aleaper coatgruNpewien as alatmfi inoclaie 7 95 piaim & 591 Gogting

| 5C "[:J"BF T)(S'% Fé?hq t@?MBHgE gfrt ﬁ%’/rec?&g) c%ﬁtﬁﬂé&’e@éﬂ is chosen

t@achieve @OzlrbOR‘lﬁa'{d Slslé(ﬁ' tyE(FPEOMVlmﬁme erdexspf 2p00 Ao 2606 @@P as.
as clainmed in claim13 or claim 14, wherein the
t hi ckener conposi ti on is added to the paper coating

10 MAGsH el @Baﬂlrgg & aé elafadd Ryeny of BaiaekT tet t, wherein
Vi scosity of the order of 2000 to 2500 nPas.
tine afsckemeﬁﬁtaﬁ@es@@n&@ierﬁédﬁ fickener beredigitys 13 to 17,

wherein the thickener

13. A method of modifying the rheology of a paper coating composition
comprising adding a thickener composition as claimed in any of claims 1 to 6 to
the paper coating composition.

14. A method as claimed in claim 13, wherein the pH is adjusted to between 8
and 10.

15. A method as claimed in claim 13 or claim 14, wherein the thickener
composition is added to the paper coating composition in an amount to achieve
a Brookfield viscosity (100 rpm) of the order of 1000 to 1400 mPas.

16. A method as claimed in claim 13 or claim 14, wherein the thickener
composition is added to the paper coating composition in an amount to achieve
a Brookfield viscosity (100rpm) of the order of 700 to 1000 mPas.
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conposition of clains | to 6 is the sole thickener

ingredient. 19. A nethod of coating a sheet of paper
waeommpnieshg appl ying to the surface of the shPEI/ER2004/001426

coating conposition as defined by any of clains 7 to

12. 10 20. A coated sheet of paper obtainable by the

met hod of claim 19. o4

17. A method as claimed in claim 13 or claim 14, wherein the thickener
composition is added to the paper coating composition in an amount to achieve
a Brookfield viscosity (100 rpm) of the order of 2000 to 2500 mPas.

18. A method as claimed in any of claims 13 to 17, wherein the thickener

composition of claims 1 to 6 is the sole thickener ingredient.

18. A method of coating a sheet of paper comprising applying to the surface of

the sheet a coating composition as defined by any of claims 7 to 12.

20. A coated sheet of paper obtainable by the method of claim 19.



