;e3e| @6T pl Aqueous Pol yneric Emul sion Conpositions and their Use for the

Si zi ng of Paper nt invention relates to novel conpositions?1 JUL 2003
conpri sing an #wwEH@BWQWrQ on of water insoluble polynmer particles,
wherein the pol es further conprise at their surface an

‘ol i goneri c compoun®®%He invention allso enconpasses a nethod of sizing

paper and a nethod for inproving the printability of paper. It is known to
produce di spersions of water insoluble polynmer particles by emul sion
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aqueous conti nuous phase to formdroplets of nononmer. |In aqueous enul sion

pol yneri sati on or aqueous suspensjon polynerisation it is standard practice
to uséNSResRE iRYaNties relRjes 4P BRVE! CRPPHloRSBPEPfisEgsan 8aKeeus ant s or

pol yngii : 1 il ' ' Ve Lgh
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pr ef e¢enpriag lay thielr $uréaceae oligomeniciconmsnahase. invention AlsoigndeRpiasks use

ol i gonmeric conpounds as emul sifiers or polynerisation stabilisers in the
enul s? cREtHer\tsizingpaRer afd Rahethqd s ImBIw Inginenrirtasiishobrararyr ene, -
acrylonitrile, ethyl acrylate and butyl acrylate and the |ike. Such
conpositions have been produced as rubber or plastic | atexes fromwhich the
sol i dit jokyowen te prddliceedispé migrexiof Watee frsdlubls woly raenpadicldstisemarstorPr oduced

in order to, provide products that exhibited | ow viscosity and reduced

f oani RYYEISESAEQR P BY SEePER%ICPACIBRESalINe In BUsh PrRcaFsean] wouldihegusuabber or
pl astj-Cq; i : i r i 1 f aper and board
ant S e 3 S Ate! ingollBieTnBAGRIch of Rddr, DBl o A au8hu@ DR RO dont

i mpar¢aontimpdue pihabe ¢o fyrnt dropletspairapnomepdpeaquenasceranididmpolgresisatien
resistance to penetration by liguids, especially water. Internal sizing is
nor et SRR SaSB Y O Y Berse oIy T SEIRAG Ao e NI AR AGAmk ng
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al kersdchsemopoindsawhybdr hake (3ASgh. Hysdsophiba Lipadndlid Balaecdi(Bh8) sedhattheughout

t he cel | ul 03410 shs errt1§i on and Cth Im'.c llé reacts wi.th the cellulose and is

t her GTEPROYEHBPEE gart o8 Bralpe BRIV 48 e 9850 PrRi USSRy agent.
However, due to the reactivity of ASA size, and the ease with which it
easil¥_hydrolé$es t he aqueous sizing enmul sions are normally made up in
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is known to use various hydyrophohic terial uch as waxes a wat er
i nso{hﬁcﬂr}eprﬁ&ugﬁ%@é "4RBsT eée%sse@?éj%ﬁs_,roguwﬁ'%stﬁ%@'@soo&aﬁ@f o&dfhee i ng
Conp%téﬂn%.seeﬁ%%{yas!ddh édfﬁboé%%ﬁ%?de?é Bﬁd@eﬁi igrcﬁgréf t%ﬂ?r%?/jcgﬁqb‘r%‘aﬂéﬁ as

di spersions or enul'sions and are ended w t t material's suc .
st ar dhapexfubitedlavevisgosippane deducadvioapipe chatexseristicstdred petagengradsto It is

i nportant t.o, j rt e right . .degr of hydrophobicity and thus water
r o5 SPARSUIEP A ﬁ“ﬁgﬁr Pl ﬂ[}s IRt ness of the paper. It .mmmmm“"m"m||
case that a product that inparts optinum hydrophobicity signifl

reduces brié;ht ness. Often it is necessary to strike a conproni se begween
hydr dpisciadag pragties ingihenksld ciparehanpboait mamdaciuse ihbséninttsesliynot

(oo g ek MR S8, S DR RE Rl (R BPrPEEGRE S BRTRE paper
t he rgelrioae apll imMPRORS el e tardentl prthateition RoNdELS YedpRcidnp aated.

However, any significant reduction in paper brightness woul d nean that
t her dntas0RIBIENG 65 perravachieysd PydRCHBEIRIES @ RRNthpesntdAt heerfPer 1t woul d

51 oni PREGRCISEN TS OV BEHO: 13 Sl py RS Fiey CRVART &rIPGE co. and
yet deastivinsiz&isabh fscarid, Yut esireausiubity by & sbddiressiod stibe aaiesnyer board.

Thus a nethod of sizin ggé)er or paper board is provided wherein a
conpaeiccindgmanmydrids ]. &bA avaatld pasibt b dispersed Jhrobgheutr thacgllviosig f or ned

. board sh i) Ki | I ul osi
S tepaaPeReBr B i sat ol BRRA s aBE s PR hEA [ si s an
aqueous dispersion of polyneric particles of particle size up to 1 mcron,

wherein the polyneric particles conprise a wat'er insoluble polynmer matri x,
conprising characterised in that an oligoner fornmed



21 JUL 2003 3 froma nononer blend conprised of ethylenically unsaturated
.mononer or ethylenically unsaturated nmononer blend, a) (meth)acryl @riliée,20t)
an organi c mercaptan or organic sul phone and c) an ethylenically

unsat urated nononer conprising either,a tertiary amne group or a

guat ernary anmoni um group is Iocated‘%l the surface of the pol yner
particles. It has been found that the application of conposition (A) to a
paper making stock prior to draining on the machine wire produces effective
I nt er pegandedi sted vegpefficieRb sizingpasitt Howeld), diytobBeaBlLivY FAIAsizeat

pol ymer di spersion as a single addition to the paper neking stock or may be
conbi A8d tptaaspoyith whichnteasilyehydsplyAes 8if aaverumgBing epulsions atengt h ai ds.

cookefotmaPe R BEhs RRSYSRRERERIS AN Adn Bro B e % el o

star cbngafma?}tae$féef\semlaéa @@dtwaietm@@bmdcﬁeean x@b@ﬁﬁﬁ@@b?o&% whigh- 5 wel ght

starch and 2.5 5 wei ght polyner particles, nore preferably 95-9
wei ghwvosid damagedanss fgrm@tmjhan%rp@e\gﬁf@rcaﬁastsm pspebproddcten t ot al dr y

t e canBEDS B4 B oR6e MR Beh i Fatenat P8 SBE L4 Daper v th superior
properties. Conposition (A) is particularly suited for surface sizing of

paper and provi des unjque properties to the paper. incorporated in the
net holf iIHKNEWH tﬁgissa\taétougrhys!mhp%mﬁ@nals@wcgmﬁ wawppmi aa@teninsplebleur f ace

he cBANBE o RDE el PR HorbAP RS PEbHRs il e peld Hpdafifp ™" ¥
for rrutﬁneeamw\wdrdcmn@mne@s afe aﬁapﬁrwal fuqu%oasars&zargmds%r%nwsws @it
pol yrmer gartlcles eferablé 92. 5-97. ight % starch and 2.5-7.5 wei ght
r

poI ynfe Bianded| vt oyhsr engede %hﬁss»%tag:h BriQidpRingRepied Fp HIRP2RS- 5 wei ght

I
ort e Ating sk pRASCR i Oad it 1 iiphR BB gt dBhRICOr IRIOBRSHER), ¢ .
bl endamd ttlh1u§mmrhesistarrwg wiﬂw;tbmpappig tee Eghanesadf theyepes. Yisekerstten of

poly articles. In addition to copbi ni conposition (A), with starch it
may aF%%é)H@ teRiodys! Bat §npars PREMYThEY droﬁg‘%@tﬁ‘t@rﬁ%""mﬁWI BYUEDI i ed during
sur f aggqysine890ER i %Eé@ﬁé%z%fs'trﬂ@ a Bohhbeiid ge t@c{r%bncx Lhgl 1y the
neat conposition is a the size press I n order e maxi mnum
benef btightokss iaedghe|pmgdmIEtthaHscthGEO$i@dshrezte‘npa:r brightrHds tﬁ@@s@rﬂﬁd&rﬁﬁyer ably

in the net r and oard the.co ition conprlses an
Lquenaad St B Kenadi P Thter BUPRRS WBCH SR PR ™S 1 er o,
wher ejyatdriesRednceeol tﬁer%fpblr Cthésre%mﬂérh S irfaded @Dnh@%ﬁhtﬂ% evomd MoRhalfRL i X
and at the surface an oligoner fornmed froma nononer blenhd conprising, (a)

(et hpadnprewedd Elowyer aanosigaificanhisdsiapeain paper @@@htaessjwwﬂqmeaodbwahn

o (o By SRR AR sPRIR e R el Thler “Tonomer o, The

ol igonmer conprised in the conposition used in the method of sizing paper
i ncorporate_any organic mercaptan or organic sul phone but is preferably

Clyzolfd‘fﬁtl|6rﬁf?ﬁfle§0f§tﬁﬁs@¢$'{ﬁté%ltCaP[QM'd%rP@&Gf 8419 campasiHiphivvtal IPaitbst i t ut ed

al kyl g

oot ongl I B0FnpRRELIRE hatas) ha bifane GaORIecs B B8PSty

cycl osigkificastiy pduhroestherbrighitnessad tjnesld@evlou-ubaoti.arorrau ¢ sul phones are
preferred. More preferred are C8_20 al kyl nercaptans, C5-7 cycl oal kyl

mer capt ans, aronmati c mercaptans, C8_20 al kyl sul phones, C5_7 cycl oal kyl
sul ph : | decyl
or balfis adhe BRI An8 WEBROBPDa0BR LA, REbYABL SR itk LorBloLhen (49

i ncl udeap’melddarat(b@smmmomfc acid, 2-nercaptoethanol whil st

2- sulphonyleth%PoI nd 3 o anoic acid,a %e EU|tabIe substituted
al kyl sul phongs! %i %%% é”ﬁﬁ%ﬁ% d §he8k gani ¢ sul phone used in
the ol i goner e nore
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t han one org n andl or ordanic su one I n e preparati on of
t he oWhgoeiethe abtriposgiont (e cmrrbnsleel amoacareqmso:pepensmrsomolpmgeim c

nd h 10 %
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i n thgafaN8Soldble ﬁolgﬁ’i{?? g{/étr& rt‘yénh'ﬁn g?'&ﬁgrélfteﬁééd fhgth@te‘gﬁrohgérntéﬂa%rﬁwéd‘e

ol i goner conpri ses lenically unsaturated tertiary am ne or
guat er nary anmoni um conpounds into the ollgoner but preferred conpounds
are represented by conpounds fornmula (1)



21 JUL Z003 5 CHZ=CR-Q (1) wherein Qis -C(O-2Z-A -CHZ- N\+tR~-R3CHZ WC'E% iﬁm
-or -CHZ NR-CHZCR=CH2 , Zis -0- or -NH , Ais -C-H2n-B~ n is an i
fromlto 4, Bis -NR-R2 or -N+R~R2§3 X-) Ris -Hor -CH3, R-is Cl~ alkyl,
RZis C-.~ alkyl, R3is -Hor C-_8 Ky C5_7 cycl oal kyl or benzyl, and X:
“is anion, referabl hal i de, erst9Preferany chlorlde Preferred

et hy| dFANEaf | ONARAE LF%H‘EQCWFP% Sthvenically o pnsaturateda MIPONIEE afLir at ed

quat erdyRyignicalyRAsa I AEIRRHAAES biBgd,ude for instance di et hyl am noet hyl
(meth)acrylate, acid addition salt or quaternary ammoni um salt thereof,

preferably R fEeet)pemrRitg hyl (et h)acryl ate, methyl chloride quaternary
ammoni um salgy é;,rorgém@},{yé%mr@,{m SiNBhdhedridy | at e, benzyl chloride

guat ernary anmoni um sal t. Nor nmal | evel of ethylenically unsaturated
tertiary am%@no?thﬂﬁmi%'@rﬁf@amf@teﬁWﬁéwpﬂﬂ% @lft%[r%/te&ﬁ'ﬁ%ﬁmﬂﬁ conpounds

to be dr&g&g,p@ﬁ@gtgﬁl,awg,ﬁmbh@npé,bggner 21 JUL 2003 6 is up to 10 nmole %
Preferabl’y these coripounds are present in the oligoner in anmounts in the

r ange i®logatedab the Wa%é’ftﬂelwpé {ef8und nornmal |y contains higher |evels
of acrylam de or methacrylani de conponents. For instance the nolar

o SP TSl (TR AR APIORRA ot Sifhe ACRSS Bl R Ak

(et hypgior td drairdeg oA tbemmm@mrermto@ﬁ'cé's efﬁécﬂv%nnterrﬁllyrﬁiﬂ&p%rfﬁﬂé mol e %
composition (A) may be applied as the neat polymer dispersion as a single addition
to the paper making stock c;r may be E:ombined with for instancé the retention,
drainage aids or strength aids. Often it is preferred to apply the composition as a
formulation in pre cooked starch. Typically the formulation would comprise 90-99.5
weight % starch and 0.5-10 weight % polymer particles, preferably 92.5-97.5 weight
% starch and 2.5-7.5 weight % polymer particles, more preferably 95-97.5 weight %
starch and 2.5-5 weight % polymer particles, based on total dry weight of starch and
polymer particles. It has surprisingly been found that the composition can be used to -
form internally sized paper with superior properties.

Composition (A) is particularly suited for surface sizing of paper and provides unique
properties to the paper. Incorporated in the method of sizing paper or board
composition (A) is applied to the surface of a formed sheet of paper or paper board.
Often it is preferred to apply the composition as a formulation in pre cooked starch.
Typically the formulation would comprise 90-99.5 weight % starch and 0.5-10 weight
% polymer particles, preferably 92.5-97.5 weight % starch and 2.5-7.5 weight %
polymer particles, more preferably 95-37.5 weight % starch and 2.5-5 weight %
polymer particles, based on total dry weight of starch and polymer particles. Although
the composition (A) would be desirably applied as a blend with starch it may also be
applied as a neat aqueous dispersion of polymer particles. In addition to combining
compasition (A) with starch it may also be desirable to combine other ingredients
normally applied during surface sizing, for instance Optical Brightening Agents
(OBA). Normally the neat composition is applied at the size press in order to achieve
maximum benefits of the sizing method disclosed herein.



It,is al so possible incorporate other ethylenically unsaturated rmryopﬁg_sznm
-into the oligomer. In particular it is possible to incorporate up to 1

nole % ethylenically unsaturated carboxylic acid or ethylenically
_unsaturated carboxylic anhydride. Thig may be for instance acrylic acid or
mal efi ¢ anhydride preferably used in an anmount between 2.5 and 5 nole % In
the nmet hod of sizing paper the conposition applied to the surface of the
paper or board sheet further conprises polyneric particles are conprised of
et hyl eni cal | y unsaturated nononmer or ethylenically unsaturated nononer

bl end, noner bl end re subst ially water insaqgluble at
Foom AR R S FiaRhe P RS papShend BEPELoGA e SoPIAURTS ComRtises e
subst gt oner or
ronomer B Grof S eBErslF ol e fe) STPAEle SRe ED | Akier) Wil
mononéhe patynéric partiekesetormprizmaovater mxsob@llet polymesrtrmatrixe dndaat blox gliifaceaci d,
styre a acrylonjtrile, vinyl carboxylate etc.

Typi cél”lg}g(oﬁ%erréf'%ﬁaqmm(@h@ é rkdf)%mpf'%'f"@s are formed from a nononer
or a NoNQEERfm g{@g Bkl sing nononers selected fromthe group consisting
of styrene;, C, | ky I {meth)acrylate, vinyl acetate, acrylonitrile.

Pr eferabl(jb) aheargaltnmmemaptareoporgamsqﬂahome:,l es is fornmed from 25-75 wei ght
% nmonormer end sel ected e acryl onltrlle
vyt acdehae BieRalty RSB i S gl o B Singraiian  teskgy

acryl on| tr 'g{r@up@ r%uatgmg}g%w,hgh@m BRIJpyandicryl ate, ethyl rret hacr yl at e,
vinyl acetate and 75 wei ght % nononer or nononer bl end selected from any
C3_12 al K¢l) optienailyaather mmawmensef erably butyl acrylate, n-hexyl acrylate,
n-octyl acrylate and 2-ethyl hexyf acrylate. Mire preferably the matrix of

t he 21 JUL 2003 7 polyner particles is fornmed from 25-75 wei ght %

pr ef ermraBl Migdbndiocomtp@d # theRmpsafic addy irbPeWakeHtd 8f Sikmgaiderthy25- 75
wei ght % preferably 35-65 weight % nost preferably 50 weight %

2- et hynaesrgrate @nyloaganic Inmergaptaieer pidenisr swrhenpbut istprefeyablyn@raoparti cl es

pet e SRFOBA Th et Reg B Merc PR Ca oftosbll BN 4Py BraBbBr abre 1o
conbi BptienaissslbIikited Gﬂg);f‘@fdfﬁiaIkyih@ertb&tamﬂ@ﬂmdinéllyfmﬁbstlﬂﬂiéd@r@r&%tldzl nki ng
nononer can be any pol yet hél eni cally unsaturated nononer, for 'instance

di vi nmerseﬁtf@ﬁeop malhyew t%@ﬁsm%@ﬁ&wrwlahenw of PPEPNFIY shsiited
Typ' N Ma{lé‘%u@fﬁBH@E a‘?%\g?éf‘éfn%d' Wé@gn%fg%@@é eS8 %%%cgﬁta%' e 1 % by

ased on tot of nmon or in
0 25 Gydﬂﬁauwl @btce%taﬁe,rmrbaidtyc mba:ap(bmmﬂatzb aikysteldhoned; h@s. ﬂtﬁydmdkybf si zi ng
paper or board conpri.ses, pol | es_whi ch hav icle |ze in
the r 8HHEO8ES SHEH aBFéPM %68 E{rﬁrefe{rqcﬁ@e}ﬁ} S %per t he
b' endopaoaé S SHYhe B itEBle %sttn@tb@sgnww%&cgsta%enhbleeet@ the Surface of
formed sheet of paper at a dose of ‘up t 0g/ ., preferably up to

109/ nmercgpﬁod:mn’%ﬂfﬁr aclld(cji 23y, reaplogthenaiewhitsd MUlshQnﬁgthﬂpéﬁgdr paper bOﬁ.I‘ d
{ t t t
ur or S TR prdhAneif BP0 4B Sl bR AR AR bbftetore LA Pe can

convepigiHtit Yndreapiapl orastghRicd b ehd 0@ inethieQdiigodiedls! or@miiaspltewoas 1 to as
high as 12 and still provide acceptable results. A further aspect of the

i nvenMa@ % nlé Malelse ROR8PIOE Wie MAsE NBMENE REIFYE MiesaPIany20d/0A KRR  of

oDt BRR R0 e BRIl S LT Th sty gy 2 comost o
(met hpasgoriond deorddhic ArereAgtan(s) amireentanicaulshgs(syissgdrdrangup te)oan

et hyl enicall y unsaturated nononer conprising either a tertiary am ne group
or a Gle &pnargfesabiyineisvel @Gﬁrg%ﬁﬁl%?aﬁﬂf‘|Oc5r%9?5}'ccﬁ’~ﬂ@?°riﬁ)ﬁ@ﬁﬁ%n S 21 JuL
2003 roving printability of paper the oligoner would
be app 'thEE gg?ry tﬁfotl%g/?f ornmed sheet of paper at a dose of up to 2081n2,
pr ef efraffeymethddofl§iginghagerprdaddry tlee oligem&gtomPrisés ahbe:f rat\Henicalfy

inmproving the printability of a sheet of pa t he oner rised in
the cHRpdsIrate QﬁeﬁW@M?l%éuéFﬁf”BWg%’HWWMB&&@%W @?@meleqw hone,

inet PrAPERER PRIGRARS e B PPy SRl PRSI i ol kyt

mer capt ans, optionally substituted aromatic nercaptans, optionally
substituted C5_7 cycl oal kyl sul phones or optionally substituted aromatic
sul phones are preferred. More preferred are Ce_20 al kyl nercaptans, C5_7
cycl oal kyl nercaptans, aromatic nercaptans, Ce Zo al kyl sul phones, C5 7
cycl oal kyl sul phones or aronmatic sul phones. Particularly preferred is

ei ther dodecyl mercaptan or dodecyl sul phone. In the nethod of inproving
prlntablllty the anDunt of organlc nercaptan or organlc sulphone used |n

T oy A~ o ~ 7 1



21 JUL 2003 9 In the nethod of inproving the printability of paper or board
-the oligoner conprises ethylenically unsaturated tertiary am ne or 91 JUL 7003
guat er nary anmoni um conpounds into the oligomer, but preferred conpounds
are represented by conpounds fornmula §1 ) given before in the specification
and wherein the same preferences apply. Preferred ethylenically unsaturated
tertiary am ne or ethylenically unsaturated quaternary anmoni um conpounds

i ncl ude for instance dinethylam noethyl (nmeth)acrylate, acid addition salt
or qud?@ﬁﬁ R¢3annnn“&n1salt t hereof , preferably dinethyl am noet hyl
(meth)acrylate, nethyl chloride quaternary amoni um salt or

di met hyl am noet hyl (neth)acryl ate, benzyl chloride quaternary amoni um
salt. Wwhetdie nethod of inproving the printability of paper the oligoner
woul d preferably conprise ethylenically unsaturated tertiary am ne or

et hyl enical ly unsaturated quaternary anmoni um conpounds to be i ncor porated

o eoen3% RN, LB AFRbECh, B ool Kl BRRERIRE 5 20 sorer

conmpound normal ly contains higher |evels of acrylam de or nethacryl am de
components. For instance the nolar proportion of (neth)acrylamde is

usual 1415101 edlst-Ng& \nol e % and is preferably at least 90 nole % It is also
possi bl e i ncorporate other ethylenically unsaturated nononmers into the
oligoner. In particular it is possible to incorporate up to 10 nole % ot her
et hyl enigaClp,uBsat urated nononers into the oligoner. In particular it is
possible to incorporate up to 10 nole % ethylenically unsaturated
carboxylic acid or ethylenically unsaturated carboxylic anhydride. This may
be for,j §%f@? | 4 cid or mal efic anhydride preferably used in an
annunf’sgﬁtggﬁ . rﬁﬁh&%@hnle % In a particularly preferred method of
inproving printability of paper the oligoner is conprised in an aqueous

di spersjion ol yrmer . ticlegs. The oligoner would be present at the

surfa '%ﬁ‘Q§@£m ryﬁ&rggéﬂ%icxes wherein the matrix of the pol yner
particles are derived fromethylenically unsaturated nononmer or

et hyl eni cally unsaturated nononer bl end, which nononmer or nononer blend are
subst &his aHl pr watBr i nsol uble at roomtenperature. The nononers pol ynmerise
to provide polyners that are substantially water insoluble at room
tenperature. Typically the matrix of the 21 JUL 2003 10 polyneric

parti gteg @t gafigrned froma nononmer or a nononer blend conprising nononers
selected fromthe group consisting of styrene, C~_~2 al kyl (neth)acrylate,
vinyl acetate, acrylonitrile. Preferably the matrix of the pol yner
partig%gg k§ ERHQEd from 25-75 wei ght % nononer or nononer bl end sel ected
from o] 1§ty$ ne, acrylonitrile, vinyl acetate or ClL_Z al kyl

(meth)acryl ates, preferably styrene, acrylonitrile, nmethyl methacrylate,

nmet hyl_acryl at e, eth¥l nmet hacryl ate, vinyl acetate and 25-75 wei ght %
nononets i6r -Hrehene @il .her §1é¢|@%|¥lé|oprfti%}ﬁ’bﬁy‘dof C3.2 al kyl (meth)acryl ates,
preferably n-butyl acrylate, n-hexyi acrylate, n-octyl acrylate and

2et hyl hexyl acrylate. More preferably the matrix of the polyner particles

i s fokreslahioonp2Ferblyaalde, Posporefanblylchl@iddh5 wei ght % nost preferably
50 wei ght styrene and 25-75 weight % preferably 35-65 wei ght % nost
preferably 50 wei ght 2-ethyl hexyl acrylate. In another preferred aspect the
pol y i i 1, i ! tween -5 and
B o D e R R e omerai Ty

t he cquyiesiary @mmseidn cotmpeumds inadudé faiinstagep aimettodamoaedhydonpri ses

pol yner rticles igh have a particle size in the range . 80 to 200nm

by ef crbahiAorsBl Zeimeanon e BN R RS en USRSV ARG Al T el e RV abi | i ty

of p i L I i& particles
o e B e B e P B

100- 1doethylaminesthylt (neetbdorytatd, depayl dhidride qoatarnary ammwatrewmisadiol ubl e

pol ymer matrix characterised in that an oligoner formed froma nononer

bl end conprising, (a) (nmeth)acrylam de, (b) an organic nmercaptan or organic
sul phQBgnalfyetheaBvatdNdtrPeARlY unBsRAteattediaRP BATRE o@@@@ﬂéﬁibﬁl@/ either a
tertiary amne group or a quaternary ammoni um group and (d) optionally

ot herunastorated qaateraarycamyanimaganypernsist tarke gonporatast into e dligamerei t her a
tertiary am ne group or a quaternary anmmobni um group conpri ses one or nore
conpounds of formula (1 ) given before in the specification and wherein the
sane preferences apply. 21 JUL 2003 )

!



ii . Typically in the nmethod of inproving printability of paper the OlingE@M
conprised in the conposition applied to the surface of the forned sﬁé
paper conprises the conmpound of formula (1) in an anbunt up to 10 nole %
preferably 2.5-5 nole % Ideally the gligoner is formed froma nonomer

bl end conpri sing,one or nore conpounds selected fromthe list conprising

di nmet hyl am noet hyl (neth)acrylate, acid addition salt or quaternary
ammoni um sal t_t her eof referably dimethylam noethyl (meth)acrylate) methyl
chl or iiglepdaaidemala - Erfﬂ%ﬁahlmtbgw COMPELRES Rye areseswimihe oligamemior yi at e)
benzyl | Qri. rnar iumsalt. Preferably the oligoner fornmed
fronl§ﬁﬁﬁéﬁﬁﬂﬁg$gﬂﬁﬁ%%§ﬁipgﬂ%gﬂacryIanide or nethacrylam de in an anpunt
of at least 85 nole, preferably at |east 90 nole % The ol i goner
incorporated in the paper sizing conposition may conprise as an additional
et hyl diieceligomeizrinpeer@aorabneentains panen levelarofiacrylamidasr bl e to

i ncorp t 10 | e et enitcal l.y unsaturated carboxyl.ic acid or

et hyl éﬁé@gﬁmlyaorﬂfﬂ%achﬂ’g?%%”téa%%@hr@ee{tﬁﬁyrﬂ?lﬁaBfo ign r‘?ﬁ?f”ﬁﬁ")ﬁﬁrry%rﬂ fance
acryl iguggalty #les® 88 hol@hyadiiserarerinly ableustsetnsB BNTHFRHM) tHaet ween 2.5
and 5 nole % . , The invention relates to a nmethod of inproving

pri nt apeIRr propsrtignpétmeth)applamidg tsdoatwees @0 ane 9315 mede %mef@a{amyend
conpriiugg ﬁés%qy, optionally optical brighteners and an aqueous di spersion
of thg pol 9 c”’particles which are fornmed froma nononer or a nononer

bl end conprising nononers selected fromthe group consisting of styrene,

Cl. 2 al kyl (neth%aqrylate, vinyl acetate and acrylonitrile. Preferably the
mat ri X i8falshpogribigrieeorparatecatber efyleniealy unseiuratdrmoneigis intp theef er abl y

35- 65 i % 3 [ 9 ner_ o noner, bl end

sel ecPﬁ@b'?’Egﬁﬂﬂ%%’é'%ﬁﬁ%gﬁ%é%i tﬁg"%g%? gﬁetgo{;tgml%r{% £ I'eé"?g%ynyl acetate
and Clngatlrited daredkyliaciaid at ethyl@riedlgr @dafusited eamoxghi¢ shaydridd. IThis met hyl
nmet hacryl ate, nmethyl acrylate, ethyl nethacrylate, vinyl acetate and 25-75

wei ghinay, bpferieptapics assylsraidiogRtaleis anbyeride oratespbly usseun asemenght %
"Dnonﬁégféeﬁﬁquﬁ#59£8 d%§elected fromany of C3_ ~Z al kyl (neth)acryl ates,
preferably n-butyl "acryl ate, n-hexyl acrylate, n-octyl acrylate and

2-ethyl hexyl acrylate. Mst preferably the matrix of the polynmer particles

is formed from25 -75 weight % preferably 35- 65 weight % nost preferably
50 we#rgﬁte @Wﬁ@ﬁ@f HARIFRPES tb’\%icaﬁ'lpq%t'oﬁr%‘%/%'ﬁéﬂwhé@Gf%cmféfﬂﬁ PgPeNst

prefe i 9 d : : 12 The
met hogeg#d{fﬁnﬁgepﬁgr %ﬁnﬁb g%ﬁalgw é(;r?d %ﬁgéksgﬁé%&??ﬁ i/s (-Bidn(\;/f(]ﬁtdglse né%p ying to

t he sun$afteatel mofameedr shedenicéllypapsaturatéd eraharfeshland hwhicth rpohgmer
particles that qav$ a nigipun1ﬁiln}fornnn ltetnBera ure OE be en -5 and
55C,  BF BISIONEFPBRY RER rUBslant g wete g UgFe?é 881 Fradat 'S5 The pol yner
parti glPore@INdIFaEris td BRoIaP Bblyphers RitlatcBRR®sta il Ij evdte Al UpRY 8t @
particle size below 1l mcron, preferably in the range 80 to 200nm nore

pr ef efeMemnperalpthResitebdy the Meacpias it nPnemar blergdntepaisphubilitpir ticl es,

' 0 % icl tQ 99.5 9% st h, based
o dr Y20Rl S Sro e Aber e RENbERRS B BSs BB vy 3 PRVBTS the
bl endupéatsitatedtaabekymielasierstpanti alkessty@ned (lpetaphiledtri® Lihg surface of
the formed sheet of paper at a dose of up to 20g/n2, preferably up to
10g/ ngartoyygiatarts. hYRiGaly g matrix @frthf:W@lm@%aagﬁlem@rﬁof\ﬁm@dﬁfqm@abi lity of
. g . hi hod
papermdr%onh'é?‘rsors#H‘R{Hﬁ%%ng%‘%ﬁJr%gian{orﬁghﬂérg%e@&ngﬂ frfog-r?ﬂ%ee%rio@ét I's metho

has an accept abl e wat er stance I'n conbi nati on a high
degr eeondistirapef styrerghtCres allamdmetteacrysed, vinylf aretates tandenitrida- P refsrably

i nting, ' i . intabili ti . th , th i
P B enol Do WBar Patidas B BIREC FarvaPat BRaHsrh BIPTTBRL 85 | ow ag 1
t \ ! : 1 O

0 as {Aar%*ﬂnésbxéad B34 k&w;eggﬁgw%bﬁ.tmézs_wngpace%?e &Séﬁféllkgggr < on

i nvention enconpasses a nove t1on conprisSing an aqueous

of po(metT)iacrpare, pedfesatdy spaene caayonieleymatbylimettaroyiatepestbyin t he
polymeric¢c particles conprise g water ins | e .pol yner matrix and at the
Dot aEe B P EREInG G R 0 ACR A8 ABHeS L P NRIDR biAIOBP RIS o djoromer

(meth ry. .48, of. } 0 | - an

C1 byl B T B B b R Sy B o
or a guoataenasoctydmcoiaienant awgih@haxyidcrdate. dadel preterhbly themoateik of the 21 JUL
2003 13 Although any organi c nercaptan or organi c sul phone may be present
in the oligoner, generally C~_ZO optionally substituted al kyl nercaptans,
C,_ZO optionally substituted al kyl sul phones, optionally substituted C5_~
cycl oal kyl mercaptans, optionally substituted aronmati c mnercaptans,
optionally substituted C5_~ cycl oal kyl sul phones or optionally substituted
aromati c sul phones are preferred. Suitable substituted, alkyl mercaptans

e o o o - .



Normal ly the | evel of ethylenically unsaturated tertiary am ne or

et hyl enically unsaturated quaternary amoni um conpounds to be i ncorzp]o\J[B(t i
into the oligoner 21 JUL 2003 14 is up to 10 nole % Preferably these
conpounds are present in the oligoner,in amounts in the range 2.5 to 5 nole
"% The ol igonmer conpound nornally con{ai ns higher levels of acrylam de or
met hacryl am de conponents. For instance the nolar proportion of
(meth)acrylamde is usually at least 85 nole % and is preferably between 90
nol e YpciyrdedBadichas isforrped fromaBby7 PReighivid, eoréfarabl)B 5395 evelghtl %, sl so

8??35%§fér$$‘y’?éf’té‘%ﬁt % Siera SBHA 15 welaht R B reac SR g gt Hol o 06
ethyl ep 1;5@5 raggvaédcvwatﬁift o/s%rélmgweggurfawg é)rln%wame%rg?ér ou Al ha! ed

car boxyll I's may ance acrylnc¢ acid

anhydrgaigmer eéreltwsl havesa ehihiman fimofohingetewerenatirs oabdtvﬁeémlsaaﬁ(d SGéoer ally
speaking the matrix of the polymeric Eétartl cles are conprised of

et hyl éﬁ?@&?by befwaenLarand rQ)rfEPSUWe AV edI ISy Culisaawplsode mohomer

bl end, ROUE | t | ubl e at
room tdeerrper atWhg%r?%%%rrer s(‘5 ﬁ'ﬁdr?rﬂ?‘: @tecst‘%s'tgrggél e %%%n@es&@%gt are
subst dinkingl mpnmmteevcan rtmoémr)obelyethwﬁomllyejrwtwtatecemomm@afdrynstbﬂcent ri x of
the polyneric particles are c{ ch roma nmononmer or a npnoner bl end

conpr i4YIRY ttﬁmeﬁeret(t@r@r\@cglgaolf ineharygieotpiradrsdnineng yercady heamount ~;
al kyl r trix
of %/he po s}'yyrrltaﬂ'{r%r%/dart| C érrll)gseafa\grSErJrlgj P%%Wt%%? Wbtg&“ﬁ bggﬁ {rjr%rqgtgne% V%ér?ghrrtrt;ﬁorrer
bl end of eh@wdiraer, ffmrurtstameoh the yarﬂgEEO 25c0 pDomeight Ve Genenralty tanteect:a?fhpomtxoﬁ:~

al kyl (meth)acryl at eci al | rene acrylonitrile,
met hadBGAdn &1e tmq? ok skjlmpaner rtRﬂ %&Pﬁ&tﬂshssﬁcg raﬁap@rtlﬁhs \%(E'@f‘ahaé’eand

25-75 ?%U) I I - any of C3_iZ alkyl
(et h) ;%’3 %t es, espemg gﬁ?w gy@%’!}g%ﬁq%@xﬁn acrylate, n-octyl
acrylate and 2-et hyl hexyl acryl ate. More pref erably t he matrix of the

Do ol 15 PP SBateIsy ERHC 5] SeULReD Rl PAER YRUPor of er abl y
35 to a?ﬁhé‘@'t&tﬁe Sarfamsbf hreefb%eelstﬁeeb@ﬁtaaé& atea 93§e U asthnbbﬁﬁ% acryl ate.
I n another preferred agpect the polyner particles have a mni num film

f or m peefecapy kattari®gon” biypinady ar®@inghdd/SBC, preferably between 25 21 JUL
2003 15 and 45C, nost preferably about 35C. Cenerally the conposition
conprises a dispersion of polymer particles which have a particle size in

the fm&%gmm?rp%fp%t@bbﬁpéﬂ@oéx&%‘t&nd@b@ad&iﬁ@w!h@’&ﬁ waterenconpasses an
aqueous di spersion o mer particles, wherein the mer part| cl es have

a par Wiﬁﬁé‘%?i’éoﬁﬁft'?ﬁén paﬂ@@%@ﬂm@hﬁwpﬂs&g& aighyleyels Of.P@rﬁ’ﬁféﬁa ¥6@§Bri si ng
a mat 0 ically
ansat BB iR e SREAp oA e BRBA! AL AR AT Y 0
W . % agdomldsyl & asihiyhbfs vR. 2hd stfll melderacmpmbmmem*rss sel ected from
styrene, acrylonitrile, nethyl nmethacrylate, vinyl acetate, especially
styrene and 2575 wt.% usually around 50 wt.% of one or nore nonomers

sel eCSA]e@thfh’eP%?é’étydftﬁé"WéHti%n |Hclb8é¥|a rﬁéfﬁb‘daéﬁm cﬁh?%é‘ Yintahey vk at e and
n-octyl acryla especially 2et hyl hexyl acryl ate aracterised in that
the pshgetof nzmretnhyl a;:mlwhgdodberpurfsee af thaq‘eurlrnedtstfmtef aapel agongosition

acryl am de. or Racré Fm de ich additi o%al Ly TTFI’I ses an organic
mer caﬁ?gtﬁ’r'émgo"f"bg FEEN 'ﬁt%%or%n Gfﬁ‘péf SO nmercaptan or. Ce_

20 al kyl ( }J{rﬁ@mh@@wwlgepr ef er abl y dodecyl nercaptan or dodecyl sul phone.
Preferably the oligoner also conprises conponents based on ethylenically
unsat urat(bbaﬂ@rrgaraﬁwq@ent%\ of Orgenid wiPkeNe.y unsat urated quaternary

i or de (Gt ey meee Bl hrRLRSE e Kbt AREPRE S ele S RE pRife Gy e

quat erni Se?roué or 8 @lHerrRey antheniufe gfue; adred ot her et hyl eni cal |y
unsaturated nononers into the oligoner. In particular it is possible to

i ncor por d€popfonallyhebmenemariy| eni cal | y unsaturated carboxylic acid or
ethylenically unsaturated carboxylic anhydride. This may be for instance
acrylic acid or mal efic anhydride preferably used in an anount between 2.5
and 5 nole % The novel conposition could be used in the coating of various
substrates, but the conpositions are desirably paper and paper board sizing
agents or paper coating materials that can inprove water resistance and/or
printability of paper. Cenerally the novel conpositions are blended with
other materials such as solutions of natural or synthetic water soluble or
water swel | able polymers to formsizing or coating fornulations. 21 JUL
2003 16 The ollgoner |s nade by n1X|ng together the conponents mnth mater

o, . o, o I o



(b) an organic nmercaptan or organic sul phone and effecting oligonerisation
is the usual nmanner. A preferred formof the oligomer conprises the 1JUL 2003
conponents (a) (neth)acrylam de, (b) an organic nmercaptan or organic

sul phone, (c) an ethylenically unsatqgated nmononer conprising either a
‘tertiary amine group or a quaternary amoni um group and (d) optionally

ot her nononers are mxed with sufficient water and optionally an al cohol,
for instance ethanol, and optionally a carboxylic acid, such as acetic

aci d, |n thepmretheteotimprouingusrirstablity ofpapertthe oligtroee vdui@Be. agdiitaeretilpat i on
is effected by the use of suitable initiators,in the usual nanng{.

a i goteethe fasmesshaed #f aapenat @ Kesera)uinite 2Re/Paprraferablayp e 10gated with a
suita i disj nt, for instance a peroxide, especially hydrogen
peroxB&%?ﬂﬁkﬂéghggg?ggéonvert sone or all of the nercapto groups to

sul phone groups. Preparation of the aqueous dispersion of polyneric
particles according to the invention nmay desirably be effected by

suspehsthenmedhgehef i_rrs%rplvi@sltbe RetiR &ilityrof Foshars of papearthelaligameref er r ed i
Conpr FTRSEH Bis ORBoYRaR (BRI e SRR G o et ghBr S any "

bet wegtiiphBnange ZE1AP I e bptibnalosubstititeaalign mercaptapst eq.,d Bpfidiaysual way,

but may for 1 nstance enploy the use of redox initiators, thermal
i ni tialstiutedalkdaunrhanesopriondihsuititded Cartysoalkheeseaptasist i on f or ned

Wil | mrlse : b L f rd ¢l es ticle size
ip ¢ R SRR A E R Bk oPRIGS bRy CorrBlodlil ' 7% e
r angesdiBfond9 proptiensllys ddutituted lardidlatic @A hopel yarerorefaprsd. iMdresprefdidd se a
wat er insoluble polynmer matrix wherein the polyneric particles conprise a

vat er aiensera kY MBICARENSdtsrr Sy CloRKYamareartans s doaatic erepnfansferaed from a
Al . ‘ . t
or " or Sl B p RNty Rball A bulATRAR Y AYORRHES ROrsS) PARAUARN P, 00 EP 3"

f or negreffevet és stmamiuddoyemércaptpnisidogecylagulfmeidn) acryl anmi de, (b) an

organi ¢ nercaptan or organi c sul phone, (c) an ethylenically unsaturated
nononmer conprising either a tertiary amne group or a quaternary anmoni um

g;}gggltnlat@%rﬁe?ho%pé# iRTRbY Mg PrivgapifAEBSount 3 ot QiAW &R aBts 6XSgBhRS ‘_)f the
sulphone used in the oligomer used in the compostion is normally up to 10 mole %. It
may be possible to use more than one organic mercaptan and/or organic sulphone in
the preparation of the oligomer, although the combined molar proportions of organic
mercaptan(s) and/or arganic sulphone(s) is generally up to 10 mole %. Preferably
the level of organic mercaptan or organic sulphone compounds is in the range 2.5-5
mole %. Preferably the oligomer used in the paper sizing composition comprises Cs.
20 alkyl mercaptans, Cs.7 cycloalkyl mercaptans, aromatic mercaptans, Cs.z0 alkyl
sulphones, Cs.7 cycloalkyl mercaptans or aromatic sulphones. Suitable substituted
alkyl mercaptans include 3-mercaptopropanoic acid, 2-mercaptoethanol whilst 2-
sulphonylethanol and
3-sulphonylpropancic acid are suitable substituted alkylsulphones. Most preferably
the paper sizing composition comprises an oligomer comprising either dodecyl
mercaptan or dodecyl sulphone. The cligomer incorporated in paper sizing
compaosition comprises the organic mercaptan or organic sulphone in an amount up

to 10 mole %, preferably 2.5-5 mole %.



21 JUL 2003 Exanple 1 Preparation of Polynmer A 45 parts by wei ght of
styrene and 45 parts by wei ght of 2-ethyl hexyl acrylate is enulsifiZtlJiin2003
125 parts by weight of water containing 10 parts by wei ght of an oligoner
formed from20 nolar parts acryl am de9 and 1 nol ar part dodecyl nercaptan
"and oligonerised in a 50/50 wt/wt wat’®erlethanol nedium Enul sion
polynerisation is effected in the usual manner using redox initiators and a
thermal initiator to forma stable dispersion of polynmer particles.

Pr epaimtiieomethodof immrovigTihe mimsisitiy oifpapeepabored Bel ¥IRImér temprarat ed
except the oligonmer used conprises 19 parts by nole acrylam de, 1 part by

ol e @dueeYiralibursaiumied iertianpaminegr graternsdy @rononiwm vertpoundalinoi de
oty i pltgSHTER Bt raiRlreg NortodidR A BBt BY B oirits bR El ccopt.

the opjveprEsforsindheapREifRatod AndankisreVthenima prafersh el agpipart by nole
dodecyl nercaptan and 1 part by nole of nethyl chloride quaternary amoni um

salt of dinethylam noethyl nethacrylate. Preparation of Polyner D The

proce f_nr [ I i . xcept the oligoner is prepared
e BBty S hRBLr U Alrate et BSOS oF KFEn kRO R g s P The
pr oceggafePham &RAONLEM RTINS ihslutieFeeinethrRecEpiethfieamdhdarper used
conprises 90 parts by nole acrylam de, 5 parts by nol e dodecyl nercaptan

and 5(rpaityachiatepaed @ddiionesail ioa aluatasnaRy amBianiemyaadt theraafepigferablyn of

ol 1 gorErE B BEREST Gucfa RS My EIEIEE A FrarR R o E oy o
dOdeCMim@mFymﬂh@@th@nﬁnéthﬁé’érZ&t@,YD Pciiibride aRbiarhan) aegidnilmneiihacryl ate.
Preparation of Polymer G 1 JUL Z003 19 The process for preparing pol yner

Dis repeated except the oligonmer used conprises 85 parts by nole

acryl am,de, : . ; S e of

di et mh%mmﬁgr&(ﬁyl lhfroépﬁggﬁ b?&? @nggﬁ gp ?gfnr%g?l%%n\ggmh pléégerg&gcess for
pr epacomgripe leympenitaliysunsxtasdted teiagpamireeootingteritallysatatoamd ses 93. 5
parts bg nol e acryiamde, 1.5 parts by nol e daodec nercaptan and 5 parts

| m

by noReAEMIYY ASRPNET FOBIRAUNdSER RecRGPROEREABIRAING QISR MT IPEPYREN | . The
proce i I ' 0L 1 I d
bcr T4 % PR e B8 Ko N E RS S o P EARBITR pEY, L,
and 2rangea2.bs5 bholerdb. el olijoreehgdmponone nbyrhahetbatind bigker Bvefzasfat i on of
Pol ymer T] . : . .

acrylamide or methacrylamide components. For instance the molar proportion of
(meth)acrylamide is usually at least 85 mole % and is preferably at least 90 mole %.
It is also possible incorporate other ethylenically unsaturated monomers into the
oligomer. In particular it is possible to incorporate up to 10 mole % other ethylenically
unsaturated monomers into the oligomer. In particular it is possible to incorporate up
to 10 mole % ethylenically unsaturated carboxylic acid or ethylenically unsaturated
carboxylic anhydride. This may be for instance acrylic acid or maleic anhydride

preferably used in an amount between 2.5 and 5 mole %.

In a particularly preferred method of improving printability of paper the oligomer is
comprised in an aqueous dispersion of polymer particles. The oligomer would be
present at the surface of the polymer particles wherein the matrix of the polymer
particles are derived from ethylenically unsaturated monomer or ethylenically
unsaturated monomer blend, which monomer or monomer blend are substantially
water insoluble at room temperature. The monomers polymerise to provide polymers

that are substantially water insoluble at room temperature. Typically the matrix of the



The process for preparing polyner Dis repeated except the oligoner s§g
.conprises 95 parts by nole acrylamde, 5 parts by nol e dodecyl mercagt-I :ZIIII3
Preparation of Polymer K The process for preparing polyner Dis repeated
except the oligoner used conprises 8Qqgparts by nole acrylam de, 5 parts by
"ol e dodecyl nercaptan and 15 parts by nol e of dinethyl am noet hyl

net hacryl ate. Preparation of Polynmer L The process for preparing polyner D
is repeated except the oligonmer used conprises 85 parts by nole acryl am de,
5 par palyyeriopeartidtateand fommeddpirara anodod®@r paa mobymeslbderd comprising

di met hyl am t hyl th | ate. P t] f Pol M Th f
e SRR AR S o e SRR 0 i b O BRAS33 121
b I ' : I ; ; b I
R il N A e e b e

for pfepa5Att peight®t nibnemee peatoadnecdiend sblectdd Gomeanyuststyemepri ses 85
parts by nole acryl am de, | e dodecyl nercaptan, 5 parts by

mol e GENHPRETIB\ YR 376iets rSQS?%@k@{%g%%at@, Bé?fﬁéatﬁys eR.acryl i ¢ ?Ci q
21 JuU i P X D
L S8 o P 0P A B B

Scr yl anm}ddkﬁ-?S v«rmr;gIlhts%hylﬁnotrrelrdmdMQdmeebleadts&Iecgéd Iﬁm:m anbyf :mI@aM/Id

i met i noet t rylate and 7.5 parts nol e acrylic acid,

bt ool HEDRCOTE G B Y eBLats DGR L RSP, POCHIEEM e beat ed
exce L } I 1 5 parts
by o e R e e B B Y e Ao Sy °

met haémoyh 2667 lawdight 56 ereferably 366 vesigiyt Yo¢ maast ¢hreferatpaSdt weight Pol yner Q .

The process faor ar.i n ol r, N_j epe except .th nmononer bl end
T PR eae gadia S Vo RrETaR b B at % Bast i ciarany SreEht

2-eth € i 53 fi arin

ol ymeh 2N NRKIACH Gte, ThERRARE (81 ad SoriRt i PRRnIEiRaGee hae ePar | N0

Pr eparininonmdiimAotming tegptratyead detwedn g epai5oiG, prfgrably Beiveanedeat ed

except _th 0. 25 . wei ght, et hyl ycol di.nethacrylate is conjned with the
styreﬁ@fjf-asgphm%éfﬁI‘%é%qIIﬁI%ﬁ%@ﬁé‘n@?n%ﬁa@%e E’Pgégrsﬁ'tolno%egfm fder T The
pr ocegsetRbd RF 8RAJ PP SObYEGErdR driipligReiRHee yaRRIesd Walchtha/e yBhfkle

et hyl enegl ycol dinet hacr&l? ate is conmbined with the styrene/2-ethyl hexyl

acryl aize iroienengpI&hie. 2iupapeie@dot 0B3RORB: U The process of preparing
polymer R is repeated except that 0.25 weight %divinyl benzene is conbi ned
with the styrenel/ 2-ethyi hexyf acryl ate nonomer bl end. Preparation of

Pol ymet a\bréfegrael metss] dbinmroerarthepriptdbiitgrof Qaser £ pRaldest taetpind &ve
ol i gonmer used is prepared using 5 Parts l')_ty nol e mal efic,_anhydride is used
i n pl ageeeys dispgrsien g€ pglymeric gartlc es of particle size up to 1 micron, preferably

80-200nm, more preferably 100-120nm, wherein the polymeric particles comprise a
water insoluble polymer matrix characterised in that an oligomer formed from a
monomer blend comprising,

(a) (meth)acrylamide,

(b) an organic mercaptan or organic sulphone,

(c) an ethylenically unsaturated monomer comprising either a tertiary amine

group or a quaternary ammonium group and

(d) optionally other monomers
and an ethylenically unsaturated monomer comprising either a tertiary amine group
or a quaternary ammonium group comprises one or more compounds of formula (1)

given before in the specification and wherein the same preferences apply.



21 JUL 2D03 21 Exanple 2 Polynmers fromexanple 1 are blended with a pre
cooked aqueous 6% starch slurry at a ratio of 40:1 starch/polymer 94 JUL 2003
provide a sizing fornulation. The sizing fornulations are applied to the
surface of the paper standard unsized.linerboard using a size press with a
‘No. 7 K-bar to give a 5gm Z coat and dried for 30 mnutes at 110C in an
oven are nmade by bl endi ng each of the polyners of exanple 1 wth a pre
cooked starch solution to provide a blend conprising a ratio of 40:1

st ar cTypadaliyen tha hestbbe ef i provires sestability off papdtheerigoheCaampriszld iand t he

Cobl 168 EoTRORI 1 B HESINBiSpa6S (G40 e Sheet Of paper comprises the.
21, SIZL UL PR AR BN SRS MBI B SIS, HTA0IIS 12,9 opo can e

seen fromthe results e products gl ve accepta wat er “r'esi st ance

t o t hédedibethe dhgomarts doinyedyfrorh a eserdserblend woatpriding baadronord at i ons
conpri si ng npl e Pol ynmers from

ojymers B_1, J, M Q R, S T, Uand V Exanple 3
ex anp|09n1p%ﬁksjsane§%85 fram ﬁh%HS%QP?@B%%”%%@?@NW@P@FHW (methacmiate, agid20: 1

starch] re. coat : dose of
Sam 2 SRR Se (oh e B PRt ok fARler Mere e Bim R Bh 8l or - s60c
pri nt émeth)aztyldtel miEI@ Edorideeqtthteckarammahiubesalttoy dindtHytaminoctignsity were
measured on paper coated using the respective products. The results are

pr esefMethasYas: Qegleﬁhjor@ﬁ t&{prmgmrpomum salt. Preferably the oligomer
formed from a monomer blend comprising acrylamide or methacrylamide in an

amount of at least 85 méle; preferably at least 90 mole %. The oligomer incorporated
in the paper sizing composition may comprise as an additional ethylenically
unsaturated monomer. In particular it is possible to incorporate up to 10 mole %
ethylenically unsaturated carboxylic acid or ethylenically unsaturated carboxylic
anhydride. This may be for instance acrylic acid or maleic anhydride preferably used

in an amount between 2.5 and 5 mole %.

The invention relates to a method of improving printability of paper by applying to tl:1e
surface of the paper a blend comprising starch, optionally optical brighteners and an
aqueous dispersion of the polymeric particles which are formed from a monomer or a
monomer blend comprising monomers selected from the group consisting of styrene,
Ci.12 alkyl (meth)acrylate, vinyl acetate and acrylonitrile. Preferably the matrix of the
polymer patrticles is formed from 25-75 weight %, preferably 35-65 weight %, most
preferably 50 weight %, monomer or monomer blend selected from the group
consisting of styrene, acrylonitrile, vinyl acetate and Cq.; alkyl (meth)acrylates,
preferably styrene, acrylonitrile, methyl methacrylate, methyl acrylate, ethyl
methacrylate, vinyl acetate and 25-75 weight %, preferably 35-65 weight %, most
preferably about 50 weight %, monomer or monomer blend selected from any of Ca.
12 alkyl (meth)acrylates, preferably n-butyl acrylate, n-hexy! acrylate, n-octyl acrylate
and 2-ethylhexyl acrylate. Most preferably the matrix of the polymer particles is
formed from 25 -75 weight %, preferably 35- 65 weight %, most preferably 50 weight
% styrene and 25-75 weight %, preferably 35-65 weight %, most preferably about 50
weight % 2-ethylhexyl acrylate.



CD. - Colour Density Deskjet is a trade mark of Hewl ett Packard. Table 2
-POLYMERCD CyanCD GreenCD Yel | owCD Bl ueCD Magent aCD RedPass!| Fai | Con Bllic 2003
OD mi nA221411Pass1. 386B220411Pass1. 332

~C220311Pass1. 356D230311Passl. 39N22143%2Passl1. 412221412Pass1. 420P221412Pass
1.430Q212-112Pass1. 353 As can be seen all of the polyners gave acceptable
results. Exanple 4 The 20:1 starchl polyner formul ati ons of exanple 3 are
coated onto UMLST standard paper sheets and standard brightness tests are
carried out. The results of the tests are shown in Table 3. 2 ~ m Zoo3 24
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sizing composition desirably have a particle size below 1 micron, preferably in the
range 80 to 200nm, more preferably 100-120nm. Ideally the blend of starch and
polymer particles, comprise 0.5 to 10 wt % polymer particles and 90 to 99.5 wt.%
starch, based on dry weight of the blend.

In the method of improving printability the blend of starch and polymer particles
would be applied to the surface of the formed sheet of paper at a dose of up to

20g/m?, preferably up to 10g/m?, typically around 3g/ m.

In the method of improving printability of paper, it has surprisingly been found that
the paper treated by this method has an acceptable level of water resistancé in
combination with a high degree of paper brightness and when used in for instance
non-impact printing, provides superior printability properties. Furthermore, the size
can conveniently be applied in sizing formulations of pH from as low as 1 to as high

as 12 and still provide acceptable results.

One aspect the invention encompasses a novel composition comprising an aqueous
dispersion of polymeric particles of particle size up to 1 micron, wherein the
polymeric particles comprise a water insoluble polymer matrix and at the surface an
oligomer formed from a monomer blend comprising,

(a) (meth)acrylamide,

(b) an organic mercaptan or organic sulphone,

(c) an ethylenically unsaturated monomer comprising either a tertiary amine

group or a quaternary ammonium group and

(d) optionally other monomers.



wer e obtained using polyners A B,C, D and N. Exanple 5 Polyners D and Q from
.exanple 1 are blended with a pre cooked aqueous 6% starch slurry at? fajJUlaliip
of 40:1 starch/polynmer to provide various sizing formulati.on of different
pHs. The sizing formulations are appiied to the surface of the standard
“linerboard as in exanple 2. Water re5| stance of the sized paper is neasured
using 60 second Cobb test. The results are shown in Tables 4 and 5 Table 4
Cobb Value (gm ) Fornul ationpH 1. 7pH 2.9pH 4. 1pH 5. 8pH 6. 7pH 7. 6pH 9. 2pH
10. 2pmltmqug¢n>enymarmmezzaptmmmaamstmtmwmm presedt in the JUL 2003 25

Tabl eoF gocr%grb generaqu((% 20 C}pﬁl%ﬁ‘l {,%hbé’ﬂﬁéd alEﬁ merca%tans C1.20 optionally
substituted alkyl sulphones, aptionally substituted Cs_; cycloalkyl mercaptans,
optionally substituted aromatic mercaptans, optionaily substituted Cs.; cycloalkyl
sulphones or optionally substituted aromatic sulphones are preferred. Suitable
substituted alkyl mercaptans include 3-mercaptopropanoic acid, 2-mercaptoethanol
whilst 2-sulphonyiethano! and 3sulphonylpropanoic acid are suitable substituted
alkylsulphones. More preferred are Cg.z0 alkyl mercaptans, Cs.7 cycloalkyl
mercaptans, aromatic mercaptans, Cg.z0 alkyl sulphones, Cs.7 cycloalkyl sulphones or
aromatic sulphones. Particularly preferred is either dodecyl mercaptan or dodecyl!

sulphone.

The amount of organic mercaptan or organic sulphone used in the oligomer is
normally up to 10 mole %. It may be possible to use more than one organic
mercaptan and/or organic sulphone in the preparation of the oligomer, although the
combined molar proportions of organic mercaptan(s) and/or organic sulphone(sj is
generally up to 10 mole %. Preferably the level of organic mercaptan or organic

sulphone compounds is in the range 2.5 to 5 mole %.

It would be possible to incorporate any number of ethylenically unsaturated tertiary
amine or ethylenically unsaturated quaternary ammonium compounds into the
oligomer, but preferred compounds are represented by compounds of formula (1)

given before in the specification and wherein the same preferences apply.

Preferred ethylenically unsaturated tertiary amine or ethylenically unsaturated
quaternary ammonium compounds include for instance dimethylaminoethyl
(meth)acrylate, acid addition salt or quaternary ammonium salt thereof, preferably
dimethylaminoethyl (meth)acrylate, methyl chloride quaternary ammanium salt or

dimethylaminoethyl (meth)acrylate, benzyl chloride quaternary ammonium salt.

Normally the level of ethylenically unsaturated tertiary amine or ethylenically

unsaturated quaternary ammonium compounds to be incorporated into the oligomer



7.1pH 9. 2pH 10. 3pH 11. 7Pol yner Q1918. 119. 318.818. 318.8 The results Oil Hm_l ?Uﬂﬁ
-test denobnstrate that the polymers provide the paper with good water

resi stance at acid, neutral or alkaline pHs. Exanple 6 Pol yner Q was added
~as the aqueous errul sion directly to tjwo types of papernmaking stock and the
formed paper sheets were tested for water resistance. Cobb Value (gm )dose
(Kg/ T) 24812Wast e Fur ni sh185743425Fi ne Furni sh188442426 As can be seen the
use of the polynmers of the invention as internal sizing agents shows good
wat er ls epitatlneeleptofeptaradlydhesaeomprrade are pigsant &1 tha okigomamis results of

al | Eﬁﬁ ﬁ?@ l=ear nstrate that the products of the

I nvent |”ﬁ) g(’)@l p@% ?sﬁmgtdn%é)g% “wat er resistance, printability and

bri ght ness. 21 JUL 2003 26 Clainms 1. A nethod of sizing paper or paper
board_by applying a conposition (A) to at |east one of, i) the surface of a
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poI ymer matrix, corrprl sed of et oyl eni caIIy unsat ur ated nononer or

et hy| erefesably 93 male % &1 9funoleek. bl end, characterised in that an ol i gomer
formed froma nononer blend conprising, a) (nmeth)acrylam de, b) an organic
mer capt an or organi ¢ sul phone and c) an ethylenically unsaturated nononer
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oligomer. In particular it is bossible to incorporate up to 10 mole % ethylenically
unsaturated carboxylic acid or ethylenically unsaturated carboxylic anhydride. This
may be for instance acrylic acid or maleic anhydride preferably used in an amount
between 2.5 and 5 mole %.

Generally speaking the matrix of the polymeric particles are comprised of ‘
ethylenically unsaturated monomer or ethylenically unsaturated monomer blend,
which monomer or monomer blend is substantially water insoluble at room
temperature. The monomers polymerise to provide polymers that are substantially
water insoluble at room temperature. Typically the matrix of the polymeric particles
are formed from a monomer or a monomer blend comprising monomers selected
from the group consisting of styrene, Cy.12 alkyl (meth)acrylate, vinyl acetate,
acrylonitrile. Preferably the matrix of the polymer particles is formed from 25-75
weight % monomer or monomer blend selected from any of styrene, acrylonitrile,
vinyl acetate or C4.; alkyl (meth)acrylates, especially styrene, acrylonitrile, methyl
methacrylate, methyl acrylate, ethyl methacrylate and vinyl acetate and 25-75 weight
% monomer or monomer blend selected from any of Cs.13 alkyl (meth)acrylates,
especially butyl acrylate, n-hexyl acrylate, n-octyl acrylate and 2-ethylhexyl acrylate.
More preferably the matrix of the polymer particles is formed from 25-75 weight %,
preferably 35 to 65 weight %, most preferably about 50 weight % styrene and 25-75
weight %, preferably 35 to 65 weight %, most preferably about 50 weight % 2-
ethylhexyl acrylate. In another preferred aspect the polymer particles have a

minimum film forming temperature of between -5 and 55°C, preferably between 25



I's located at the surface of the polynmer particles. 2. A nethod ac rgjLnﬂm
-to claiml wherein conponent (b) is selected fromthe group consi stingo
Ce_2o0 al kyl nmercaptans, C5_~ cycloal kyl nercaptans, aronmatic mnercaptans,

- C@8_Z0 al kyl sul phones, C5_~ cycl oal kytk nercaptans and aromati c sul phones,
preferably either dodecyl nercaptan or dodecyl sul phone. 3. A nethod
according to claim1l or claim2 wherein conponent (c) conprises a conpound
of formula (1 ). CH2=CR-Q (1), wherein Qis -C(O-2Z-A-,

- CHz- w@,@é{m&mﬂemlbabom.Cﬁgmﬁadimhez:ompostﬂomcomuﬁlses Als
-CnH2~-B-, .n_is an _inteqger, from,1 to 4, .21 JUL. 2003 27 i S.- NR~R2 or

- Neri8BRssidn of plpieh R dieehdien pa'e & nartide siag i ergnge BT R3 i s
- H orpfete @i kyb-126ans; cycl oal kyl or benzyl , and X~ is an anion,
preferably halide, nost preferably chloride. 4. A method according to any

of claims 1 to 3 wherein conponent (c) is dinethylam noet hyl

(et h,}. crylate, acid addition salt or quaternary amTDni um rst,ag t her eof ,
prefe ﬁ'ﬁ? %l%f‘ﬁ% SHFATEARYFS ew&egf?%eé,s'oﬁeqflﬂgyrﬂﬁf BRIUGESquat er nary
amonj,HEteR ke BblyHHIPRIdNEBEHAQBH WACERIY ALY Al eoero-éegﬁaﬁ', Fé?é%ufe
quaternary ammoniumsalt. S. A nethod according t0 any of cl gl ns 1to 4
wher el 00+11Rén01 andsempeising & seatrisof wadatingslubte polyeneT, preferabénforthal,

f bl L 90 %.,6. A hod di | ai 1
B ehara SRt msntales: e ndoiith BondBe. dhiik resAbhorted 10 moi o
% Preber 247 v f, usaliPhRuid 50 wiaTelfpd AGRBFhohferditidted ™ 1 to 6

wherein the oligoner conprises conponent (c) in an anmbunt up to 10 nole %
pr ef estytgng, ack/lonifileometiy mathachysteodingtacetatae especiatly stfreoeaind25: to 7

ot hy | ity PURE Frbwd B8 VEoan 8 Bhe B IR TBPRGR et AbteEMERpo s at ur at e
car boxatyiate A ABIYIitey e, 20eth Yl adtylage 3Rd fﬂgb%t?/l’/ac laté\ egfdenglygccording to

cl ai m 8 wherein conmponent (d) is acrylic aci mal ef i ¢ anhydride and is

pr esesthyihexyracineimichssaiedsed inthan ihspaymerparides alsreeomarise ebingimg t o
oY Sl 8 oledRaPorBE B R E S B AT P e
an organic mercaptan or arganic sulphone, preferably a Cg.pq alkyl mercaptan ar. Cs-
20 alkyl sulphone, more preferably dodecyl mercaptan or dodecy! sulphone. '
Preferably the oligomer also comprises components based on ethylenically
unsaturated tertiary amines or ethylenically unsaturated quaternary ammonium
compounds, for instance dimethylaminoethyl methacrylate methyi chloride
quaternised or dimethylaminoethyl methacrylate benzy! chloride quaternised. It is
also possible incorporate other ethylenically unsaturated monomers into the
oligomer. In particular it is possible to incorporate up to 10 mole % ethylenically
unsaturated carboxylic acid or ethylenically unsaturated carboxylic anhydride. This
may be for instance acrylic acid or maleic anhydride preferably used in an amount
between 2.5 and 5 mole %.

The novel composition could be used in the coating of various substrates, but the
compositions are desirably paper and paper board sizing agents or paper coating
materials that can improve water resistance and/or printability of paper. Generally the
novel compositions are blended with other materials such as solutions of natural or
synthetic water soluble or water swellable polymers to form sizing or coating

formulations.



21 JUL 2003 2s selected fromthe group consisting of styrene) C-.,Z a1l I
.(nmeth)acrylate, vinyl acetate and acrylonitrile. 11. A nethod accor di ndlL: 03
any of clainms 1 to 10 wherein the matrix of the polynmer particles is fornmed
from 25-75 weight % preferably 35-634wei ght % nost preferably 50 wei ght

% nonomer or nonomer blend selected fromany of styrene, acrylonitrile,
vinyl acetate and Cl_Z alkyl (nmeth)acrylate, preferably styrene,
acrylonitrile, nmethyl nmethacrylate, nethyl acrylate, ethyl nethacrylate,
vinyl acetate and 25-75 weight % preferably 3565 weight % nost preferably

50 weight 9 0 [ sel ected from any of 8 al kyl

(et T Ae /R 18 s B P B oo St hes b als, P SRl dand Srtitgy

acryl gtreraivehtetfoy iexvde arbrbpisichld etﬁaﬁBF@P@br@%ﬁW@écﬂ@s EQC!?Q&! of clains
1 to 11 wherein the matrix of the polymer particles 1s formed from 25-75
wei ghacetic peigh wherein tBeceopparieqits aamprisstatgeaster abl y 50 wei ght % styrene
and 25-7 ight 9%, pr.eferably 35-65 weight % nost preferably 50 weight %
2- et hyl hZing@ﬁwaéPé‘?'g? an%,b 13. A nmethod according to any of clains 1 to
12 wher ei(p) ARr@sHi¥ WErcBptdr 61 @garlesighsmd from a nononer bl end conprising
cross |inking nononer. 14. A nethod according to any of clains 1 to 13

wher egnd effeciing pligemeaisatien ésthgaissiahmenmetum fil m f or mi ng t enper at ure of
between -5 and 55C, preferably between 25 and 45C, nobst preferably about
35C. 15. A nmethod according to any of clains 1 to 14 wherein the pol yner
parti pl mefdraaefandef theCdIRjophgrecdmipiidtd than@enfsheidnm preferably 100-120nm
16. A method according to-any of clainms 1 to 15 wherein the conposition (A)
conpr i se§a(methipcrplafmdght % preferably 2.5 to 5 weight % pol yner

particles,.a . 9, i %.: P bly 95 to 97.5 weight 9% starch
based On?tg)()%rip?@a;{nﬁ\rg%rg%?%&Q%rpéhjgrsrngaﬁq%cl es and starch. 17. A 3ret hod of
i nprovi ngc)pdn BtrakdAicdlly @isaausiesmaionfeeimbisiagRitnend té@iahhamiwe f ace of

the formed paper sheet a conposition conprising an oligonmer forned froma
nononer bl SRHR BRBGUSTeIGarY aMMerit ) HeLplad de, (b) an organic nmercaptan or

ek | 29 {c) an ethylenically unsaturated mononer
organt o, 4 GGy ot kbl

atertrary amne group or a quaternary ammoni um group,
and (de mtddownh kyffizidrewatenangoptioddlly #n aiiodhed fac metatidegethanel, aha 17
wherein the co sition conprises an aquequs dispersion of polynmeric.
parti g@t&nsgly %QFBPEY'@ 3¢ideSUEh 83 agelis aflgn o prayide a5 gausnusosisionpler ei n t he
poly i Jr G i : i Ll rably
For e e L e R o e T e R Y PRt P or g Do
at t heswalmhaweerof t he pol ymer partcles. 19. A nethod according to claim 17
or claim 18 wherein the oligoner is forned froma nononmer bl end conpri sing,
(a) 85-95 nole % (nmeth)acrylam de, (b) 2.5-10 nole % of an organic

ner capligemars fAimidofpdinCarflbihenagaRicehercabtansdedae kb tiRiERRitA or dodecyl
sul phone, (c) 2.5-10 nole % of an ethylenically unsaturated nononer
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Preparation of the aqueous dispersion of polymeric particles according to the
invention may desirably be effected by suspension polymerisation or emulsion
polymerisation. In a preferred process the water insoluble monomers, are emulsified
into an aqueous medium comprising the oligomer in an amount up to 30 % by
weight, preferably between 10 and 20% by weight. Polymerisation is effected in the
usual way, but may for instance employ the use of redox initiators, thermal initiators,
UV radiation or combinations of these. The composition formed will comprise an
aqueous dispersion of polymeric particles of particle size up to 1 micron, preferably

in the range 80-200 nm, more preferably in the range 100-120nm wherein the



20. A nmethod according to any of clainms 17 to 19 wherei n the conposition
.conprises 0.5 to 10 weight % preferably 2.5 to 5 weight % polynme? 1 JUL 2003
particles and 90 to 99.5 weight % preferably 95 to 97.5 weight % starch
~based on total dry weight of polynmeriparticles and starch. 21. A nethod
according to any of clainms 17 to 20 wherein the conposition conprises
optical brightening aids. 22. A conposition conprising an aqueous

dis erS|on of 0I neri c par es, of rtlcle size up to, 1 mcron, wherein
he ARy R i be e Rt aSobElAq\irasr TAEx ey thiaRric

prefe S t ised in
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( et hiparmey| feorh demand nidr)bl@nd chhprising, % of an organi c nmercaptan or an

organi ¢ sul phone, and 21 JUL 2003 30 (c) 2.5-10 mole % of an

et hyl enically unsaturated nononmer conprising either a tertiary am ne group
or a quatagr iddnaggoup, and (d) 0-10 nol e% ot her ethylenically
unsat ur a{a@éﬂ\%&(])oaﬁng@ﬁ\ pr eﬁgr ably acrylic acid or malefic anhydride, is

| ocat ed @) drherganid meecadtanior qodyiosulphanti cl es. 23. A conposition
according to claim 22, wherein the polyneric particles have a particle size
of 80-200 nm 24. A conposition according to claim?22 or claim 23, wherein
conp de RRRoAN Sk n
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t o amomprisihgi ns 22 to 24, wherein conmponent (c) is di rret hyl am noet hyl

net hacryl ate, present in an anmount of 2.5-5 nole % based on total oligoner.
26. A conposition according to any of clains 22 to 25, wherein conponent
(d) is heth)aehfdafiiddmel ef i ¢ anhydride, present in an anmount of 2.5-5
nol e %g@)éd on tgtﬁgl ol'i goner.

A, . A A (Y anfargAne. rherostan oAorgax@® Aulphenal. A . A9. Al . A A . Au . A AF. AcY

. AK@ Ar . AAS. A A(PB ;< . : : .

4 ( ayi (9 ety eafelly Bebiratat apeares poaprsing s ca {FOLAPEPca) caf ca) ca
]ca] ca] ca] grlsadrenl GalesrhsAdmarle b e ahdB&&" & & &| &&&&&&E&D" | (7?))))) * Y+,

2 256828(}@)9ﬁ>|tl§nzw etlec aegeesal ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Z888999: : | =BBBoBBXCDH+K7K9K: K&PQQ
bRRSPS\' S SW\\ } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajcalcaljcalc ajc ajJc

a] calTrad fabeslcalecalanphal stheddwsitioa] ¢ aj ¢ alca]calcal\c__?°

bOcFct cccdddGgi =j kI dl pl sl | nj ouuu_uuu)|}}}}xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca]
c aJcaJcalca]calcalc aJca]lca]ca]lca]lca]ca]calc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! } 7X?"#w80TnvVP7: } xr ngb\ Whi d_Z] ca] c”a] ca] c”a]
ca] c”a] ca] cha] ca] c™a] ca] cMa] ca] cha] cMa]calc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

. FI - vZs=VAMPI UnZs3Rj } xr ngb\ Wigb\ Whi d_Z] ca] c*a] ca] c*a] ca] c*a] ca] c™a] ca] c™a]c
ajc”alca]c a]ca]c”a]ca] c”a]ca] cMa] calc”a] calc”halcalcnhalcalchalcalcalc

a*v[' <P| }xsnid_Zni d_Z]c]ca] ca] ca]ca] ca]ca]ca]ca]ca]c
aJcalcalc”™alcalcalcalcalcalcalc aJc aUc a]ca]ca]ca]c”a]ca]ca]ca]c”a]lcalcta
H8eFNOF a{ upkf a\ W ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ca]c”a]ca]ca]calcalca]c,alcalcalcalcrald"e8%B;y VY3?B}xsnid_Z]c]ca]c
alcalcalcalcalc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
aJca! B0O"e8%3;y VY3?B}xsnid Z]c]ca]c a]ca]ca]ca]ca]c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]lca]ca]ca]ca]ca]c
a) caPB



aBF" z#10%m&' () - Y#10%&' ()- S 10%r& ()- S#10%& ()- Zf " 10%r& () -

I Sy, 9*109&' ()- ; ~ @109%Z& ()-0&109%Z& ()- 10m 10m 10nF/ $10%r& ()- 21 JUL 2003
L{"F/ $10%m& ()- F@ 10%r& ()- #{dE~_ @S#10%Z& ()-

- 109Z& () -, #109%Z& () -*"109%&& () - #109%&& ()-z, #109%Z& ()-M _JdE:/ 10Z

10Z: - #109%2Z& ()- &9"10%&Z& ()- 7 18

1092&' () - 5SMLOY%Z&' () - F4109Z& () - 2109&Z& ()-4dxY:/ 10Z f10% h& ()- Tf 10%

i & ()-Tl10% h& ()- 10% h& ()-510% h& ()-L' 10% h& ()- 10ZdJyaB:/ 10Z$#10%
h& () Blathole0% h h& ()-'1 "10% h& ()-'"1 "10% & ()-'1 "10% & ()-'f@0%
h& ()-‘%‘JY%TDZYIO%’L?&' ()-#10%4| & ()-s10%4| & ()- ' Y10%4| & () -

Preparation of Polymer A

45 parts by weight of styrene and 45 parts by weight of 2-ethylhexyl acrylate is
emulsified in 125 parts by weight of water containing 10 parts by weight of an
oligomer formed from 20 molar parts acrylamide and 1 molar part dodecy! mercaptan
and oligomerised in a 50/50 wt/wt water/ethanol medium. Emulsion polymerisation is
effected in the usual manner using redox initiators and a thermal initiator to form a
stable dispersion of polymer particles..

Preparation of Polymer B

The process of preparing polymer A is repeated except the oligomer used comprises
19 parts by mole acrylamide, 1 part by mole dodecyl mercaptan and 1 part by mole
part of the methyl chloride quaternary ammonium salt of dimethylaminoethy!
methacrylate.

Preparation of Polymer C

The process for preparing polymer A is repeated except the oligomer used
comprises 19 parts by mole acrylamide, 1 part by mole dodecyl mercaptan and 1
part by mole of methyl chloride quaternary ammonium salt of dimethylaminoethyl
methacrylate.

Preparation of Polymer D

The process of preparing polymer A is repeated except the oligomer is prepared in a
50/50 wt/wt water acetic acid solvent.

Preparation of Polymer E

The process for preparing polymer D is repeated except the oligomer used
comprises 90 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan and 5
parts by mole of dimethylaminoethyl methacrylate.

Preparation of Polymer F

The process for preparing polymer D is repeated except the oligomer used
comprises 92.5 parts by mole acrylamide, 2.5 parts by mole dodecyl mercaptan and
5 parts by mole of dimethylaminoethyl methacrylate.

Preparation of Polymer G
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The process for preparing polymer D is repeated except the oligomer used

comprises 85 parts by mole acrylamide, 10 parts by mole dodecy! mercaptan and 5

parts by mole of dimethylaminoethyl methacrylate.

Preparation of Polymer H

The process for preparing polymer D is repeated except the oligomer used
comprises 93.5 parts by mole acrylamide, 1.5 parts by mole dodecyl mercaptan and
5 parts by mole of dimethylaminoethyl methacrylate.

Preparation of Polymer |

The process for preparing polymer D is repeated except the oligomer used
comprises 92.5 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan and
2.5 parts by mole of dimethylaminoethyl methacrylate.

Preparation of Polymer J

The process for preparing polymer D is repeated except the oligomer used
comprises 95 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan:

Preparation of Polymer K

The process for preparing polymer D is repeated except the oligomer used
comprises 80 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan and 15
parts by mole of dimethylaminoethyl methacrylate.

Preparation of Polymer L

The process for preparing polymer D is repeated except the oligomer used

comprises 85 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan and 10
parts by mole of dimethylaminoethyl methacrylate.

Preparation of Polymer M

The process for preparing polymer D is repeated except the oligomer used

comprises 90 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan and 5
parts by mole of dimethylaminoethy!l methacrylate.

Preparation of Polymer N

The process for preparing polymer D is repeated except the oligomer used
comprises 85 parts by mole acrylamide, S parts by mole dodecyl mercaptan, 5 parts

by mole of dimethylaminoethyl methacrylate and 5 parts by mole acrylic acid.
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The process for preparing polymer D is repeated except the oligomer used
comprises 82.5 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan, 5
parts by mole of dimethylaminoethy! methacrylate and 7.5 parts by mole acrylic acid.

Preparation of Polymer P

The process for preparing polymer D is repeated except the oligomer used
comprises 87.5 parts by mole acrylamide, 5 parts by mole dodecyl mercaptan, 5
parts by mole of dimethylaminoethyl methacrylate and 2.5 parts by mole acrylic acid.

Preparation of Polymer Q

The process for preparing polymer N is repeated except that a monomer blend
comprising 63 parts by weight of styrene and 27 parts by weight of 2-ethylhexy!

acrylate.
Preparation of Polymer R

The Process of preparing polymer Q is repeated except 20 weight % of the oligomer
is used.

Preparation of Polymer S

The process of preparing polymer R is repeated except that 0.25 weight %
ethyleneglycol dimethacrylate is combined with the styrene/2-ethylhexy! acrylate
monomer blend.

Preparation of Polymer T

The process of preparing polymer R is repeated except that 0.50 weight %
ethyleneglycol dimethacrylate is combined with the styrene/2-ethylhexyl acrylate
monomer blend.

Preparation of Polymer U

The process of preparing polymer R is repeated except that 0.25 weight % divinyl
benzene is combined with the styrene/2-ethylhexyl acrylate monomer biend.

Preparation of Polymer V

The process for preparing polymer Q is repeated except the oligomer used is

prepared using 5 parts by mole maleic anhydride is used in place of acrylic acid.
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Lom ugylan#gf_g of4O 1 starch/polymer to provide a sizing formulation. The sizing
formulations are applied to the surface of the paper standard unsized linerboard
using a size press with a No. 7 K-bar to give a 59m'2 coat and dried for 30 minutes at
110°C in an oven are made by blending each of the polymers of example 1 with a
pre cooked starch solution to provide a blend comprising a ratio of 40:1
starch:polymer. The sheets are assessed for a 60 second Cobb test and the results

are shown in Table 1.
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As can be seen from the results all of the products give acceptable water resistance
to the sheet. Particularly good results are obtained from formulations comprising
polymers B, {,J,M, Q,R, S, T,Uand V

Example 3
Polymers from example 1 are blended with an aqueous 6% starch slurry at a ratio of

20:1 starch/polymer. The blends are coated onto UMIST paper sheets at a dose of
59m’2. Printability tests are obtained using a Hewlett Packard Deskjet 560C printer.
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OD - Optical Density
CD - Colour Density

Deskjet is a trade mark of Hewlett Packard.

Table 2
POLYMER CD CD CD CD CD CD |Pass/ | Com
Cyan Green | Yellow |Blue |[Magenta |[Red | Fail Black
OD min
A 2 2 1 4 1 1 Pass | 1.386
B 2 2 0 4 1 1 Pass | 1.332
C 2 2 0 3 1 T |Pass | 1.356
D 2 3 0 3 1 1 Pass {1.39
N 2 2 1 4 1 2 Pass | 1.412
O 2 2 1 4 1 2 Pass | 1.420
P 2 2 1 4 1 2 Pass | 1.430
Q 2 1 2 -1 1 2 Pass | 1.353

As can be seen all of the polymers gave acceptable results.

Example 4
The 20:1 starch/polymer formulations of example 3 are coated onto UMIST standard

paper sheets and standard brightness tests are carried out. The results of the tests

are shown in Table 3.



#10968 ()- S10%G& ()-' 10968 ()- 10 10 10 #10% & ()-.vhC

104f 109% ()-L' nlO% ()- 10G 10G 10G=910%G& () - MLOYGE' () - " 10%G& ()71 QM)
104VF) 10% ()-!F) 10%& ()-!VF) 10%&' ()-!'F) 109%& ()-!10%& ()-!#()+013uj CC

C104VF) 109& ()-!VF) 109& ()-!VF) 109& ()-!VF) 109%& ()-!F) 109%& ()-!389;
@\CHx"?2C 24

Table 3

Surface Size Brightness
Starch only 75.75
Starch + OBA + Polymer A 82.58
Starch + OBA + Polymer B 82.06
Starch + OBA + Polymer C 82.62
Starch + OBA + Polymer D 82.63
Starch + OBA + Polymer | ~181.0
Starch + OBA + Polymer J © |1 80.6
Starch + OBA + Polymer K 81.1
Starch + OBA + Polymer L 81.3
Starch + OBA + Polymer M 81.5
Starch + OBA + Polymer N 83.39

The polymers of the current invention gave a high degree of brightness. Best results’

were obtained using polymers A,B,C,D and N.

Example 5
Polymers D and Q from example 1 are blended with a pre cooked aqueous 6%

starch slurry at a ratio of 40:1 starch/polymer to provide various sizing formulation of
different pHs. The sizing formulations are applied to the surface of the standard
linerboard as in example 2. Water resistance of the sized paper is measured using

60 second Cobb test. The results are shown in Tables 4 and 5

Table 4

Cobb Value (gm™)

Formulation pH pH pH pH pH pH pH pH pH
1.7 | 29 | 41 | 868 | 6.7 | 76 | 92 [ 10.2 | 11.5
Polymer D 2121 21.0 206 | 21.3 | 21.1 | 22.0 | 206 | 20.7 | 21.9
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Table 5
Cobb Value (gm™)
Formulation pH pH pH pH pH pH
1.5 | 36 | 7.1 | 92 {103 | 117
Polymer Q 19 18.1 | 19.3 | 18.8 | 18.3 | 18.8

The results of this test demonstrate that the polymers provide the paper with good

water resistance at acid, neutral or alkaline pHs.

Example 6
Polymer Q was added as the aqueous emulsion directly to two types of papermaking

stock and the formed paper sheets were tested for water resistance.

Cobb Value (gm™)
dose (Kg/T) 2 4 8 12
Waste Furnish 185 74 34 25
Fine Furnish 188 44 24 26

As can be seen the use of the polymers of the invention as internal sizing agents

shows good water resistance properties on two different types of stock.

The results of all of these examples clearly demonstrate that the products of the

invention provide paper with good water resistance, printability and brightness.
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0% & () - saA?NAfly a paper or paper board making cellulosic suspension prior to draining,
wherein the composition (A) comprises an aqueous dispersion of polymeric particles
of particle size up to 1 micron, wherein the polymeric particles comprise a water
insoluble polymer matrix, comprised of ethylenically unsaturated monomer or
ethylenically unsaturated monomer blend, characterised in that an oligomer formed
from a monomer blend comprising,

a) (meth)acrylamide,

b) an organic mercaptan or organic sulphone and

¢) an ethylenically unsaturated monomer comprising either a tertiary amine
group or a quaternary ammonium group
is located at the surface of the polymer patrticles.
2. A method according to claim 1 wherein component (b) is selected from the group
consisting of Csg alkyl mercaptans, Cs; cycloalkyl mercaptans, aromatic
mercaptans, Csg alkyl sulphones, Cs; cycloalkyl mercaptans and aromatic
sulphones, preferably either dodecyl mercaptan or dodecyl suiphone.
3. A method according to claim 1 or claim 2 wherein component (c) comprises a
compound of formula (1).

CH,=CR-Q (1),

wherein

Q is -C(0)-Z-A-, -CH;-N'RiR;CH,CR=CH, X or -CH,NR{CH,CR=CH;,
Z is -O- or -NH-

A is -ChHz-B-,

n is aninteger from 1 to 4,
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is an anion, preferably halide, most preferably chloride.

4. A method according to any of claims 1 to 3 wherein component (c) is
dimethylaminoethy! (meth)acrylate, acid addition salt or quaternary ammonium salt
thereof, preferably dimethylaminoethyl (meth)acrylate, methyl chloride quaternary
ammonium salt or dimethylaminoethyl (meth)acrylate or benzyl chloride quaternary
ammonium salt.

5. A method according to any of claims 1 to 4 wherein the oligomer comprises at
least 85 mole % of component (a), preferably at least 90 mole %.

6. A method according to any of claims 1 to 5 wherein the oligomer comprises
component (b) in an amount up to 10 mole %, preferably 2.5 - 5 mole %.

7. A method according to any of claims 1 to 6 wherein the oligomer comprises
component (¢) in an amount up to 10 mole %, preferably 2.5 - § mole %.

8. A method according to any of claims 1 to 7 wherein the oligomer further comprises
component (d) which is an ethylenically unsaturated carboxylic acid or an
ethylenically unsaturated carboxylic anhydride in an amount up to 10 mole %.

9. A method according to claim 8 wherein component (d) is acrylic acid or maleic
anhydride and is present in an amount between 2.5 and 5 mole %.

10. A method according to any of claims 1 to 9 wherein the matrix of the polymeric

particles are formed from a monomer or a monomer blend comprising monomers
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octyl acrylate and 2-ethylhexyl acrylate.
12. A method according to any of claims 1 to 11 wherein the matrix of the polymer
particles is formed from 25-75 weight %, preferably 35-65 weight %, most preferably
50 weight % styrene and 25-75 weight %, preferably 35-85 weight %, most
preferably 50 weight % 2-ethylhexyl acrylate. .
13. A method according to any of claims 1 to 12 wherein the polymer particles are
formed from a monomer blend comprising cross linking monomer.
14. A method according to any of claims 1 to 13 wherein the polymer particles have
a minimum film forming temperature of between -5 and 55°C, preferably between 25
and 45°C, most preferably about 35°C.
15. A method according to any of claims 1 to 14 wherein the polymer particles have
a particle size in the range 80-200nm, preferably 100-120nm.
16. A method according to any of claims 1 to 15 wherein the composition (A)
comprises 0.5 to 10 weight %, preferably 2.5 to 5 weight %, polymer patrticles and 90
to 99.5 weight %, preferably 95 to 97.5 weight %, starch based on total dry weight of
polymer particles and starch.
17. A method of improving printability of a sheet of paper by applying to the surface
of the formed paper sheet a compasition comprising an oligomer formed from a
monomer blend comprising,
(a) (meth)acrylamide,
(b) an organic mercaptan or organic sulphone,
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group or a quaternary ammonium group, and
(d) optionally other monomers.
18. A method according to claim 17 wherein the composition comprises an aqueous
dispersion of polymeric particles of particle size up to 1 micron, preferably 80-200nm,
wherein the polyméric particles comprise a water insoluble polymer matrix, preferably
formed from styrene and 2-ethylhexy! acrylate, and the oligomer is located at the
surface of the polymer partcles.
19. A method according to claim 17 or claim 18 wherein the oligomer is formed from
a monomer blend comprising,
(a) 85-95 mole % (meth)acrylamide,
(b) 2.5-10 mole % of an organic mercaptan or an organic sulphone, preferably
dodecyl mercaptan or dodecyl! sulphone,
(c) 2.5-10 mole % of an ethylenically unsaturated monomer comprising either
a tertiary amine group or a quaternary ammonium group, preferably
dimethylaminoethylmethacrylate, and
(d) 0-10 mole% other ethylenically unsaturated monomers, preferably acrylic
acid or maleic anhydride.
20. A method according to any of claims 17 to 19 wherein the composition comprises
0.5 to 10 weight %, preferably 2.5 to 5 weight %, polymer particles and 90 to 99.5
weight %, preferably 95 to 97.5 weight %, starch based on total dry weight of
polymer particles and starch.
21. A method according to any of claims 17 to 20 wherein the composition
comprises optical brightening aids.
22. A composition comprising an aqueous dispersion of polymeric particles of
particle size up to 1 micron, wherein the polymeric particles comprise a water
insoluble polymer matrix, preferably formed from styrene and 2-ethylhexyl acrylate,
characterised in that an oligomer formed from a monomer blend comprising,
(a) 85-95 mole % (meth)acrylamide and
(b) 2.5-10 mole % of an organic mercaptan or an organic sulphone, and



d: 35W) ?2YL109%&&' () - YI0%&&' () - Y109&& () - YL0%&&' () - YLOYRS&' () - aLM\IC!aTGV\)lO&lO&
- 10& Y+ 109%&& ()- )!10%&R& ()- y&LO%&&' ()- $!109%&R& ()- Y109&& ()-d el T JUEci08§
s 109B9B& ()-- "s 10%& ()-- 109898& ()-S 10989%8& ()- |f109898& () -
_&@OYBYBE ()-8]|[:TGW ~ 109898& ()- = 10983& ()- 10983& ()- s 10%& ()--
"s 109%&' ()-- " s 10%&'()--0/<ss;y|[t,f GW 4109898& ()- 110989%8& () -

. 1098988 () - s+1098%8& ()- (10%3 109898&' () - vUAW 10%&R&' ()

109R&' ()- yl0%&& ()- s' 109&&' ()- 103%3103%3103%3 7109898&' ()- Vo|[: vU4wW

% ! 0 - 0,
?33&&&(90 <[)?3A§%d%’@7@) m/@%& r%&a 10 Qaﬁtir adman grmb%ap(l;mgmtbw&

()-
"loses: (- 1<9§E"@@§E"?5‘5‘§%9{?‘&%)%ﬁt%’ﬁ%ﬁ/ﬁi}"?%mﬁ G 8 1t o ()1
f #1098& () {d) G-#Q0RBIRY piterfathPefivally udgataratda:moHdues o réfer#ﬂl?%&r)(h):

#10% $! & 10Y&RS& @10 - 10:10: Y A410: &#109&&
109568$8& (§) aC'dl‘W@%@P @Péyc{qgég‘%% &) & ()- . [10%& ()- #10%(

oW 90 5Rs o o PRI e 1) o ione ()T s

10% &p& A)con&dléwér&a&c(r)imglﬁp/ﬁ&nﬁ ZQO\lvheItHlMﬂfB pORIENG BtiCles hatieldY&& () -
7" 10%& ( 9&%5% Z'10%98&& ()- " Z'10%& ()- Normal " "Heading 13]c’
HeadPﬁﬁ'C f'ée 3]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"

" Headbyg @h@%?]ﬁéﬁﬁgb%g@a@}g%ﬂﬁg?éiowa?ﬁﬂ 28 Avh &R REbinpBREABIARY

Font #&. 7 aclrz
& &&) dﬁaécﬁmmtammdmdecyl 8ulpAhBe ! Pidsaft BFD artdMDDy 2: 355 Cobl2d%i nes New

Ronman rla r..New'h Root EntryWrdDocunent
" FaoRbegt o 1oleb GhaBenas.

<= >”@§¢P’%’S%o&'ﬂd\4\£€%ﬂd\%@rﬁl & QainfPeoled ghl ivklerBIRRGHRISHEMEYATE ) ~
dimethylaminoethyl methacrylate, present in an amount of 2.5-5 mole % based on
total oligomer.
26. A composition according to any of claims 22 to 25, wherein component (d) is
acrylic acid or maleic anhydride, present in an amount of 2.5-5 mole % based on

total oligomer.



