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paper products at the time of manufacture. In the absence of polymeric materials such as wet strength
agents, a paper product normally retains only 3 to 5 percent of its strength after being wetted with
water. However, a paper product including wet strength agents generally retains at least 10 to 50
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product applisdaEs TINGEOMRASITHING & CORcF VAR Fifldhaiiidd WE@E& bags, and
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utilized for the manufacture of a few specialty paper products. Pulp is the fibrous raw material for
papermaking This application is a non-provisional application claiming priority from the U.S. Provisional

Patent Application No. 60/988.,216, filed on November 15, 2007, entitled “COATING
COMPOSITION, A COATED ARTICLE, AND METHOD OF FORMING SUCH ARTICLES," the
teachings of which are incorporated by reference herein, as if reproduced in full hereinbelow.

Field of Invention

The instant invention relates to a coating composition, a coated article, and method forming
such coated articles,

Background of the Invention

Polymeric materials, such as wet strength agents, are often added to paper products at the
time of manufacture. In the absence of polymeric materials such as wet strength agents, a paper
product normally retains only 3 to 5 percent of its strength after being wetted with water. Howe%er,
a paper product including wet strength agents generally retains at feast 10 to 50 percent of its
strength when wet. Such polymeric materials are useful in a wide variety of paper product
applications including, but not limited to, paper towels, milk and juice cartons, paper bags, and liner
board for corrugated containers.

Paper has traditionally been defined as a felted sheet formed on a fine screen from a water
suspension of fibers. Current paper products generally conform to this definition except that most
products also contain non-fibrous additives. Dry forming methods are also utilized for the

manufacture of a few specialty paper products. Pulp is the fibrous raw material for papermaking,



and it is typically cellulosic based material. The distinction between paper and paperboard is based on
product thickness; for example, all sheets above 0.3 mm thickness may be classified as paperboard. *
Because of increased commercial emphasis on developing paper products based on recovered
cellulose, there is a growing interest in developing paper which is readily repulpable. Paper and
paperboard waste materials are difficult to repulp in aqueous systems without special chemical
treatment when they contain polymeric materials such as wet strength agents.  Improving the
repulpability of paper products containing polymeric materials such .as wet strength agents has

generally been achieved by modifying.the repulping.conditio Y ically, these impraveg.tepulping -
processes F@éd‘iﬁﬁ‘%ﬁﬂ%ﬁ%}%’ lé:n\%sr%dn%%en ga#iye%%gaggﬁg%rel c?ﬁ;grﬁé on?ain?r:% degradation products,

usage o_f _stgon Xég%ﬂ% &%%}%%g{&%ﬁ%ﬁ%@%ﬂ@@[ﬂ-ﬂ%ﬁigf@ss %g@@@g@@ﬁpr a coating
composmonrf a provnﬁes a coated paper product with improved repulpability properties. Furthermore,
thereisan %q[{%%.coated paper article and method of making such a coated paper article capable of
being readig/ epuipable without requiring significant modifications to the repulpability process
conditions. Summapsse T heriasianbaisetoslieais-aicoating: comp psitioprodstdendaticteowitd method
of forming such coated articles. The coating composition comprises (a) a dispersion; and (b) a solution
acrylic polysetitj@n emuisioprpelymiertatein dveopittraershish s stadiyadepehSio B Aftises at least
one or more base polymers selected from the group consisting of an ethylene-based thermoplastic
polymer, a proplantwsssaerrasEpRiSHe i ShRreEr? %@Wﬁ?@%ﬁé?@&%&%ﬁﬁ%ﬁ%ﬁl more’
stabilizing agents; and a fluid medium. A coated article com"grises a ubgt@te comprising cellulosic

materials; aﬁ%ﬁ’&q@éﬁc&r‘f’?iﬁﬁﬁ@?&Q:%‘&ﬁﬁ@clglfécs&psrsé“scgn SO atle4st one of more surfaces of the 3 |
substrate. The one or morethcogtilﬂg al%}é%sﬁq ﬁgﬂgﬁ%&@@n@m@ﬁgﬂ@&qﬁm@aﬁim.Qmprising (@) a

. . i ne. the T . : ]
dispersion;. and (b "SSlttioh -agry IC r,;;an emulsion polymer latex, or combinations thereof. The
dispersion compizgs gl IgestAne0b PR aRa pobimEeleciad R gt oNsisling:e! an
ethylene-base er%nop astic polymer, a propylene-based thermoplastic polymer, and mixtures
thereof; at least Que L5 mere »iebilzing agerisnanchafltidimednmiy reimetioddiiorming a coated
article comprises the steps of (1) selecting a substrate comprising cellulosic materials; (2) selecting a
coating compesition; cegraEsig{ajetdisparsit nteomprisingerdadsonweehitr Ba%y polymers
selected from the group consisting of an ethylene-based thermoplastic polymer, a propylene-based
thermoplastithectpmehesrid ambedifesat rea s CHPROSEI BB R e ﬁﬁTﬁTFfiﬁépﬁrg%‘ﬂig?ta‘ﬁ’éha fluid
medium; and (b) a solution acrylic polymer,. an emulsion polymer, latex, or combinatigns thereof; (3)
applying sai&%@%%ﬁ@%éﬁ?ﬁéﬁiﬁﬁ?%ﬁef%ﬁ%ﬂ%pn‘%?g ésugrféegg D séé)ﬁ:ric;aot?ﬁgﬁéfg{;gmné;moving a at

least a portion of the water; and (5) thereby formir i \ first 2 heta is
provided a CORRD SMBBBN EoMBraD e Jep et g R ARD8cI-{ieée

significant modifications to the repulpability process conditions.

Summarv

The instant disclosure is a coating composition, a coated article, and method of forming such

- coated articles. The-coaﬁng.comppsition comprises.(aj a dispersiom; and (b) é solution acrylic
| polymer, an amu-lsion polymer latex, or combinations thereof. The dispersion comprises at least one
Or more ﬁa’se polymers selected from the group cpnsisﬁng of an ethylene-based thermdplastic
polymer, a propylene-based thermoplastic polymer, and mixturcs thereof; at least one or more
stabilizing agents; and a fluid medium. A coated article comprises 2 substrate cornprising cellulosic

materials; and at least one or more coating layers present on at least one or more surfaces of the



at least one or more base polymers selected from the group consisting of an ethylene-based
thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures thereof; at least one or
more stabilizing agents; and a fluid medium; and a solution acrylic polymer, and optionally an emulsion
polymer latex wherein said coating composition comprises less than 10 percent by weight of said
solution acrylic polymer based on the weight of said coating composition wherein said dispersion has
an average particle size in the range of between 0.01 to 5.0 ism, a pH in the range of 8 to 10.5, and

wherein said dispersion comprises greater than 25% by weight of water, based on the weight of the

dispersion. 3a
substrate. The one or more coating layers may be derived from a coating composition comprising

{a) a dispersion; and (b} a solution acrylic polymer, an emulsion polymer latex, or combinations
thereof. The dispersion comprises ét least one or more base polymers selected from the group
- consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer,
and mixtures fhersof; at Jeast one or more stabilizing agents; and a fluid medium. The method of
- forming a coated article comprises the steps of (1) selecting a substrate comprising cellulosic
materials; (2) selecting ] coating composition comprising (a) a dispersion comprising at ieast one or
more base polymers selected f;om the group consisting of an ethylene-based thermoplastic potymer,
a propylene-based thermoplastic polymer, and mixtures thereof; at least one or more stabilizing
agents; and a fluid medium; and (b) a solution acrylic polymer, an emulsion polymer latex, or
combinations thereof; (3) applying said coating composition to at Jeast one or more surfaces of said
substrate; (4) removing a at least a portion of the water; and (5) thereby forming szid coated article.
In a first aspect, there is provided a coating composition comprising:
a dispersion comprising;
at jeast one or more base polymers selected from the group
co.nsisting of an ethylene-based thermoplastic polymer, a propylene-based thermaoplastic
polymer, and mixtures thereof; |
| at least one or more stabilizing agénts; and
a ﬂﬁid’ medium; and
a soiu‘uon acryhc polymer, and optionally an °mulsmn polymer atex wherein
said coating composition comprises less than 10 pcrcent by weight of sald solution
acrylic polymer based on the w:ight of said coating composition wherein S&ld
dispersion has an average particle size in the ra.ngé of beﬁeen 0.01t0 5.0 pm,apHin
the range of 8 to 10.5, and wherein said dispersion comprises greater than 25% by

weight of water, based on the weight of the dispersion.



In a second aspect, there is provided a coated product comprising: a substrate comprising cellulosic
materials; and at least one or more coating layers present on at least one or more surfaces of
said ubstrate, wherein said coating layer is derivedsfrom a coating composition comprising; a
dispersion comprising; at least one or more base polymers selected from the group consisting of an
ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures
thereof; at least one or more stabjlizing agents; and a flyid medipmand  a solution acrylic polymer,
and optionally ani%ﬁtiﬁfﬁ%aﬁfﬁ}lﬁ{é?% xg\"/vf1 erglﬁogael coating composmon comprises less than 10
percent by weight of said solui nﬁﬁ{gﬂ&ﬁ%ﬂﬁ@eg@%ﬁg@m@@mught of said coatlng composmon

wherein said

e surfaces of
at Jeast one or more coating i-ayers_presem on at least one or more

| = g ,’ S p pl'l 1 .

gt least one or more base poiymcrs selected from the oTOUD

consisting of an ethylene-based thermopiastic polymer, 2 pmpvlena~based thcnneplastlc

polymer, and mixtures thereof;
| at least ope or more stabilizing agents; and
2 fluid medium; and

2 solution acrylic polymer, and optionally an emulsion polymer latex wherein

said coating composition comprises less than 10 percent by weight of said solution

acrylic polyr

dispersion has an average particle size in the range of between 0701 to 5.0 um,apHin =

ymer based on the weight of s2id coating composition wherein said

the range of 8 to 10.5, and wherein said dispersion comprises greater than 2.5% by
wetght of watér, based on the weight of the dispersion.

.. . L .
In a third aspect, there is provided a coated product comprising the coating application product 0

2 substrate comprising celiuloszc materials; and

a coating composition present on ai least one or more surfaces of said

celiuiosic substrate, whersin said coating composition cOmPrises;
2 dispersion comprising;
a* least one or more base polymers selected from the group

consisting of an éthylene—based thermoplastic polymer, 2 propylene-based thermoplastic

polymer, and mixtures thereof;

at least one or more stabilizing agents; and

- a fluid medium; and



dispersion has an average particle size in the range of between 0.01 to 5.0 m, a pH in the range of 8 to
10.5, and wherein said dispersion comprises greater than 25% by weight of water, based on the
weight of the dispersion. In a third aspect, there Bvprovided a coated product comprising the coating
application product of: a substrate comprising cellulosic materials; and a coating composition
present on at least one or more surfaces of said cellulosic substrate, wherein said coating composition

comprises; a dlsper3|on C mprlsnr1 ae§t %eoﬁ ; g}g{@ proﬁ@y%(gggLﬁqgagmg};ﬁe group

consisting of an ethyFesne 2584t aétlc polymer, ene- thermoplastic polymer, and

mixtures thereof: at least one or more st bili agents: an a fluid. m
said coating composition COmpr?sesllze %1 19?5] percen by wmgit 0 sa:@sblagon

acrylic polymer based on the weight of said coating comnposition wherf:'in said
disperaion hes an average ‘partic‘;e size in the range ofbetween 0.01 to 5.0 um, 2 pH in
the range of 8 fo 10.5, and wherein said dispersion comprises greater than 25% by
weight of water, based on the weight of Tthe dispersion.
In a fourth aspect, there is provided a method of forming a coated product comprising the steps af:

selecting a substrate comprising cellulosic materials;

selecting & coating composition compriaing;
a dispersion campzisin‘g;
at least one or more base polyrﬁcrs selected from the groﬁp
consisting of an ethyiene,—bascd thermoplastic polymer, a propylene-based tharmoplastib
‘p.o}ymar, and mixtures thereof,
at least one or more stabiiizing agents; and |
'a fluid mf:dium; and
‘a solution ac"vhc: polymer, and optionally an emulszon polymer latex
whereir said coating composition aomprises less than 10 percent by weight of said solution
acrylic polymer based. on the Weighf of said coating comacsition;
applying said coating compesition 1o af least one or .more surfaces of said
Sub_stratf:; 7 |

removing 2 af least a portion of the water;



a solution acrylic polymer, and optionally an emulsion polymer latex wherein said coating composition
comprises less than 10 percent by weight of said solution acrylic polymer based on the weight of said
coating composition wherein said dispersion has apaverage particle size in the range ofbetween 0.01
to 5.0 um, a pH in the range of 8 to 10.5, and wherein said dispersion comprises greater than 25% by
weight of water, based on the weight of the dispersion. In a fourth aspect, there is provided a method

of forming a coated product compngg %} e.steps of:.selecting-a bst ate comgrlslng ceIIuI05|c
1% lSp""I‘S]OH a8

materials; selecting a coating comp § & ?ﬁ ggie @FQ PrSinty: ‘at least
one or more base polymers selected fro the conS| ethyle -based thermoplastic
polymer, a propﬁé \: 6%%831'%}? oDt 5342; po S@(ﬁﬁ ’r‘%f%ﬁé&?ﬁ‘oﬁé‘%t{ﬂ%re
stabilizing agents uu% mediu § nmon comprd solutlon géaé/ / metr, dro tionally an
emulsion polymer afekw BrEin Said coé ing compoglﬁ%“r? orﬁ%ﬁ 3 y aﬂ"lﬁgbg ?Jff'rby weight of

said solution ac qlllccpolyrgper bagcgdf(%n t g Welﬁht of said coating composmon applying said coating

£ WelD
composmon to a east one or more sur ac SO Sald

In a fifth aspect, there is provided a method of forming a coated product comprising the steps of: |
selecting one or more cellulosic fibers; :
selecting 2 coating composition comprising; .

" & dispersion comprising;

at jeast one or more base poiymers selected from the group
: céﬁsisting of an ethylene-based thcrrhofalastic polymer, a pf'opylene-based thermopiéstic
poiymef, and mixtures thersof:
at least one or more stabilizing agents; and
2 fiuid mediurm; and
- & solution acrylic polymer, and optionally an emulsion polymer latex
wherein said coating composition comprises less than 10 percent by weight of said solution
acrylic polymer based ém the weight of said coating composition;
| , iﬁcozporating said coating composition onto said one or more cellulosic fibers;
forming said one or mors' _cej]ulosic fiﬂbers incorporating said coating.
compc_)sition' into & web;
removing at Jeast a portion of the water;
thereby forming seid coated cellulosic product wherein said dispersiqn
has an average particie size in the range of‘between 0.01 to 5.0 um, 2 pH in the range
of 8 to 10.5, and wherein said dispersion comprlses greater than 25% by welght of

Watm, based on the weight of the dlSp"I’alOﬂ



substrate; removing a at least a portion of the water; 3c - thereby forming said coated
product wherein said dispersion has an average patrticle size in the range of between 0.01 to 5.0 pm, a
pH in the range of 8 to 10.5, and wherein said dispersion comprises greater than 25% by weight of
water, based on the weight of the dispersion. In a fifth aspéct, there is provided a method of forming a
coated product comprising the steps of: selecting one or more cellulosic fibers; selecting a :Dating
composition comprising; ' a dispersion comprising; at least one or more base polymers

selected from the group,. co |st|n f%nlset fxq(a %ﬁﬁggfg th rmoplgasafggﬁpolynggeég %Eg{l%&l{%n%%?ggsegf

thermoplastic polymer, and mlﬁurés ereo
medium; and selecting one or more celluiesic fibers;

se}ac_ﬁng a coating composition comprising;
a dispersion comprising;
at least one or more base po?yfners se?cctéd from the group
éo’risisting of an ethylene-based thcrﬁzoplastic poiyrﬁer, a propylene-based thermoplastic
polymer_; and mixteres thersof;
3 L at Jeast one or more stabilizing agents; and
a fluid medium; and
2 solution acrylic polymer, and optiénaﬁy an ;emulsion polymer latex
wherein said coat%ng composition comprises less than 10 percent by weight of said solution |
acrylic polymer based on the weight of said coating compositior;
incox_:porating sa.id. coating comppsition onto_éaid one or moz{% ce}}ﬁiosic fibers;
_‘remov'mg at least a portion of the water;
 forming saﬁ one or more cellulosic fibers mcorporating sﬁid coating‘
composition into a web; |
thereby formmg said co&tnd cellulosic product wherein said chsp rsmn
has an a\}erage pamcle size in the ranve of between (.01 to S 0 pm, a2 pH in the ranga

of 810 10.5, and wherezn sz—.ud d:sparszon comprises greater than 7:% by ight of

water, based on the w‘-wht of the dispersion.

In one embodiment, the instant disclosure provides a coating composition comprising (a)a
dispersion comprising at }east one or more base polymers selected from the group consisting of an
ethylene-based thermmplasmc polymer, a propylene-based memmplastfc polymer, and mixtures
thereof at Jeast one or more stabmzmg agents; and a fluid medivm: and ) a sohmon acrylic |

polymer, an emulsion polymer latex, or combinations thereof,



a solution acrylic polymer, and optionally an emulsion polymer latex wherein said coating composition
comprises less than 10 percent by weight of said solution acrylic polymer based on the weight of said
coating composition; incorporating said coating.composition onto said one or more cellulosic fibers;
forming said one or more cellulosic fibers incorporating said coating composition into a web; removing
at least a portion of the water; thereby forming said coated cellulosic product wherein said
dispersion has an Bversitrenpartichebsiimdnt.the ratrge Gfdetweretonods@ pragd pitin the range of 8
to 10.5, and wherein said dispersion comprises greater than 25% by weight of water, based on the
weight of thEHERERSSH. 2 SEPRTale SMPHERE cELIHRTE FRAERITI 8R4 tsat FrrormnTg %848ted product
comprising Ehe ste sﬂoI: sel ctiSQ% one or mor cellu%osig gl ers; selecting aézoating composition

S

comprising; & dSparsin Lamanang T wore sufaces of said SUbtte WSS SIS ORI G r‘s'eei 8d from

the group cqnsistinc:of, aniedusne:bases hatmoplaslic ROl ARRYENE DESRG Migimoplastic

polymer, and mixtures thereof, ]
selected from the group consisting of an ethylene-based thermoplastic polymer, a propylene-based



at least one or more stabilizing agents; and a fluid medium; and a solution acrylic polymer, and
optionally an emulsion polymer latex wherein said coating composition comprises less than 10 percent
by weight of said solution acrylic polymer based on the weight of said coating composition;
incorporating said coating composition onto said one or more cellulosic fibers; removing at least a
portion of the water, forming said one or more cellulosic fibers incorporating said coating
composition into a web; thereby forming said coated cellulosic product wherein said dispersion
has an average patrticle size in the range of between 0.01 to 5.0 pm, a pH in the range of 8 to 10.5,
and wherein said dispersion comprises greater than 25% by weight of water, based on_the weight of

the disperstbrrmoplptismelenmsoitTarterrdbmesiRt ifes G8a R %@”&@?ﬁ%%ﬁ’&t pdSition

comprising (a) a dlsperS|on comprlsmﬁs%téeast one or moreoliasgr?a %mers s %819 ftglom fhe group

consisting GFEHFEHANG - HISREPRHS & pmh?r%lermgn Viene-based ?ﬁermop astic polymer and

mixtures thereof; %'gaagm i 7'ng@&%nstao&algéﬁ&;%m@ymm 43 solution acrylic

polymer, an emulsion polymer atex or combinations thereo In an alternative embodiment,

the instant 3&#%%&@@@&%%%%sg;a;@@oamls ﬁ@%@ﬁ%ﬂﬁ;@sﬁ%ﬁ@i@rﬁ&%ﬂﬁm egllulosic

materials; and (2) at least one or more coating layers present on at least one or more surfaces of said
substrate, whetein saitbeqatingrissiesveddiamna coatingadmpasitid etuptisings @jeasdisparsion

comprising at least one or more base polymers selected from the group consisting of an
ethylene-basetithennoptasticigolpmeisa piepiipreibasenprising at Jeast one or more base polymers
| selected from the group consisting of an emylene:-baésd thermoplastic polymer, a propylene-based
thcrmopiaétic polymer, and mixtures thereof; at Jeast one or more s{.abiii.zij}-g -agents; an§i a ﬂuid
medium; andl(b) a solution acrylic polymer, an emuls'ioﬁ pol§mer latex, or combinaﬁons thersof.

In an alternative embodiment, the instant disclosure furth& provides a method forming a
coated article comprising the steps of (1) selecting a substrate comprising celluiosic materials; ()
selecting a coating cormposition comprising (2) a dispersion comprising at least one or more base
polymers selected from the group consisting of an ethylene-based thermoplastic polymer; a
propylene-based thermoplastic polymer, and mixtures thereof; at least one or more stabilizing
agents; and a ﬂmd medmm and 2 solution acrylic polymer, an emulsion polymer latex, or
cornbinations thereof 3) applymg said c:oatmg composmon to at least one or more surfaces of said
substmte; (4) rcmoving a at Jeast a portion of the water; and (3) thcrcby forming said coated article.

' In an alternative embodiment, the instant disclosure further provides a method forming a
coated article comprising the steps of (1) selecting one or more cellulosic fiberg; (2) selecting a
coating composition compriéing (a) 2 dispersion comprising at least one or more base polymers
selected from the group consisting of an ethylene-based thermoplastic polymer, a propylene-based
;chermop}astic polymer, and mixtures thereof; at least one or more stabilizing agents; and a fiuid

medium; and a solution acrylic polymer, an emulsion polymer latex, or combinations thereof; (3)



4 thermoplastic polymer, and mixtures thereof; at least one or more stabili vents. and a fluid agents;
medium; and (b) a solution acrylic polymer, an emulsion polymer latex, or combinations thereof. In an
alternative embodiment, the instant disclosure further provides a coated article comprising the coating
application product of (1) a substrate comprising cellulosic materials; and (2) a coating composition
present on at least one or more surfaces of said cellulosic substrate, wherein said coating composition
comprises (a) a dispersion comprising at least oné or more base polymers selected from the group

consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer, and
mixtures thereof; at least one or more stabilizing agents; and a fluid =~ _ ' . .
incorporating said coating composition onto said one or more cellulosic fibers; (4) forming said one

or more celluiosic fibers incorporating said coating composition into a webs; (5) 'rernoviﬁg atleasta
portion of the water; and (6) thereby forn_ning said coated cellulosic article. |

In an altemaﬁve embodiment, the instant disclosure provides a coating composition, a coated
article, and method of forrhiﬁg the same, in accordance with any of the preced;ing embodiments, -
except that the ethylene-based thermoplastic polymer is an alpha-olefin interpolymer of ethylene and -
aé hzasﬁ ane or more comcﬁomers selected from the gﬁoup consisting of propylene, a C; to Cyp linear,
branched or cyclic dieﬁs, l-\rlny] acetate, and & compounc% ref}fescntcd by the formula HyC=CHR,
wherein R is 2 C; to C oy Tinear, branched or cyclic alky] group or a Cg to Cap aryl group.

In an alternative embodiment, the instant disclosure provides a coating composition, a coated
product, and method of forming the same, n accordapce with any of the preceding embodiments,
except that the propylene-based thermoplastic polymer is an aipha-olefin interpolymer of propylene
and at least one or more comonomers selected from the group éc;nsisting of ethylene, 2 C4 to Cao
linear, branched or cyclic diene, and & compound represented by'the formula H,C=CHR, wherein R
is a Cy to Cyg Linear, branched or cyé_lic alkyl group or a Cg to Cyp aryl group.

In an alternative embodiment, the instant disclosure provides a coating composition, & coated
product, and method of _fomiing fhe same, in accordance with aﬁy of the Prsccding embodiments,
except that the dispersion comprises from 25 to 74 percent by the combined volume of the at iéast
one or more base polymers and the at least one or more stabilizing agents based on the total volume

- of the dispersion.
Inan a]temati?e emboéiment, the instant disclogure provides a coating comﬁosition, 2 coated

article, and method of forming the same, in accordance with any of the preceding embodiments,



medium; and (b) a solution acrylic polymer, an emulsion polymer latex, or combinations thereof. In
an alternative embodiment, the instant disclosure further provides a method forming a coated article
comprising the steps of (1) selecting a substrate comprising cellulosic materials; (2) selecting a coating
composition comprising (a) a dispersion comprising at least one or more base polymers selected from
the group consisting of an ethylene-based thermodolastic polymer, a propylene-based thermoplastic
polymer, and mixtures thereof; at least one or more stabili7ing agents; and a fluid medium; and a
solution acrylic polymer, an emulsion polymer latex, or combinations thereof; (3) applying said coating

composition to at least one or more surfaces of szi\igsstibsg te;c(eélr?t emovi%go S%Ig&@ﬁ & le%ﬂgn of the
0 u W -

water; and (S &rREBleRMIMSG SR LEREAaTHETE ™ AiErRatve embodiment, the instant
disclosure further %rovides a met 0&. g%rpci&i%ﬁ coated .Eagiilcle comprising the steps of (1) selecting one
“or more ceRGI¥SE Bsgfls‘?“(%)es‘%fil fing acoa né con]13p05|t|o’n comprising (a) a dispersion comprising at

least one or more hase polymers selested lrradag areuRsopsisigQbaingytpnetbasashared
thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures thereof; at least one or

more stabilizing, agentsiand e g medium, antasoktionacnicqpimerian emalsismpolymer latex,
or combinations thereof; (3) 5 incorporating said coating composition onto said one or more cellulosic
fibers; (4) fopmingiseiskepeins niqetnlasipfivelssntenitratmens djdvsteling Cohpsiigsn into a web;
(5) removing at least a portion of the water; and (6) thereby forming said coated cellulosic article. In an
alternative enhedinentathé instarvaiibe i seie PrEVEIREWEHiRIhg composition, a coated article, and
method of forming the same, in accordance with any of the preceding embodimengls{i %X;?e&'ietﬁ‘at the
ethylene-based thénrmmoplastt psiyhedine ariiglHANS RFFORTEIORINRT BIE8%, 18RR ANd af least one or

more comonomers selected from the group consisting of propylene, a C4 t ini,&%egg@nched or
cyclic clientzwifg R bid BB PS5 erelﬁraézg%rﬁ%é]aeb%?%%ﬂ o?Fnﬁ?aD ﬁ%%]ggHR, wherein Ris a C1

to C20 linear, brarfhch%dc orc clé% alkyl.aro L 3G .C20.aylgroup.  In an alternative

embodimen?,"fﬁ%t RIS ‘provides a coating composition, a coated product, and method of

. forming the same, in %gﬁgﬂm%%@ﬁ@@ﬂﬁmm@%hﬂ(ﬁm@mt&;iegcemp@lsiapmhecoated
propylene-based thermoplastic polymer is an alpha-olefin interpolymer of propylene and at least one

or more comanNAMersselpatectiiremdiie: graupicansiatingeofithylesisha @4 dding 20indacntranched or
cyclic diene, and a compound represented by the formula H2C--CHR, wherein R is a C1 to C20 linear,
branched oregygficialidit graupnbes Ghhtco@@6ranyl grdopite:  In an alternative embodiment, the instant
disclosure provides a coating composition, a coated product, and method of forming.the same, in

accordance with ary W alEnsrae SEIPREIFIE CHRSHIN HSCOHTHREMAR AISBERS SAESIIHsaSHEM 25 to

74 percent by the combined volume of the at least one or more base.polymers and the at least one or
more stabiliﬂﬁ&légaéﬁ@%ﬁ&%%faﬁ%u%g% If%m vt anY Of the pHoCSaiag , |

e dispersion.

except that the coating composition comprises 2 to 7 percent by weight of said zinc ammonium
carbonate. |

In an alternative embodiment, the instant disclosure provides a coating composition, a coated
article, and method of forming the same, in accordance with any of the preceding embodiments,
except that the coating composition comprises at least 50 percent by weight of said dispersion based
on the total weight of said coating composition.

In an alternative embodiﬁcnt, the instant disclosure provides a coating composition, a coated

article, and method of forming the same, in accordance with any of the preceding embodiments,



In an alternative embddiment, the instant disclosure provides a coating composition, a coated article,
and method of forming the same, in accordance with any of the preceding embodiments, 6 except that
the coating composition comprises less than 10 percent by weight of said solution acrylic polymer
based on the weight of said coating composition. In an alternative embodiment, the instant
disclosure provides a coating composition, a coated article, and method of forming the same, in
accordance with any of the preceding embodiments, except that the coating composition comprises
less than 50 percent by weight of said emulsion polymer latex based on the weight of said coating
composition. In an alternative embodiment instant disclosure. provides;diseatig.composition,
a coated &re, BdEHIGE STRERHIIRG fﬁgi%%sﬁfgj ?ﬁ ?ﬁc grgaﬁséle Wié? any of the preceding
embodiments, e@e L dt?I?#pge(@%tg@c%aggggmt&gﬁ&gg&q'comprlses a crosslinker. In an

_ alternativeP8MBSHTRMERE the Instant disclosure provides a coating composition, a coated article, and

method of forming,fie,same. N acsardance HiAabIR prosedinaamiedimenienexcapinal the

crosslinker is zinc ammonium carbonate.  In an alternative embodiment, the instant disclosure
provides a,Ggating comnesiionmargoatedmrsticlecanttmetiiddof forimpythérnemdometordance with
any of the preceding embodiments, except that the coating composition comprises 2 to 7 percent by
weight of saigeginsuativpaningaaposateomprisdl HitePmarra SNt thE eI W& osure
provides a coating composition, a coated article, and method of forming the same, in accordance with
any of the precédietjcortibodight pis B RTACIRS ¥8Eting composition comprises at least 50 percent

by weight of said ({Lsie;ﬂ:%t%%se%jbc?cgrggreﬂ,tg}g lnvs\{%g Q%sggsﬁl%dp&)%%@q gm%oéjm(ﬂgsition, a coafed
article, and mcthod. of fc;tming the same, in accordance with any of the preceding ¢mb0d:iments,
‘except that the stabilizing agent comprises a partially or fully nentralized ethylene-acid copolymer.
In an alternative e,;mbodiment, the instant disclosure provides a coating composition, a coated
article, and method of forming the same, in accordance with any of the preceding r_::mbodiﬁacnts,
except that the at least 2 portion of the fiuid media is Temoved at a temperature in the range of less
than the melting point temperature of the base polymer selected from the group consisting of an
ethylene-based hermoplastic polymer, 2 propylene-based thermoplastic polymer, and mixtures
Vrgllereof. | |
In an alternative embodiment, the instant disclosure provides a coating compasition, a coated
article, and method of forming the same, in accordance with any of the preceding embodiments,
except that the wherein at least a porion of the fluid media is removed at a temperature in the range
of greater than or equal to the melting point temperature of the base polymer selected from the group
consisting of an ethylene-based mermoplé.stic polymer, a propylens-based thermoplastic polymer,
and mixtures thereof.
In an alternative embodiment, the instant disclosure provides a coated article, and method of

forming the same, in accordance with any of the preceding embodiments, except that the coating



In an alternative embodiment, the instant disclosure provides a coating composition, a coated article,
and method of forming the same, in accordance with any of the preceding embodiments, 7 except that
the coating composition comprises 2 to 10 percent by weight of said solution acrylic polymer based on

~ the weight of said coating composition. In an alternative embodiment, the instant disclosure
provides a coating composition, a coated article, gnd method of forming the same, in accordance with
any of the preceding embodiments, except that the coating composition comprises 10 to 50 percent by
weight of said emulsion polymer latex based on the weight of said coating composition. In an '

alternative embodiment, the instant disclosure provides a coati cﬁﬂ@%ﬁ@ﬁ@ﬁ coated article, and
method of TRRRRE SRRHE PP RACOR gjnaéte?eva\tlsl K&ny 0 Qtees%%aecceglng embodiments, except that the

j pgrgqu%ytralized ethylene-acid copolymer In an alternative
e

~stabili7ing a ent com gfsnes.a artially
embodiment, the*instan disclostre pﬁovi S a Ccoating composition, a coated article, and method of

forming the same; in ageardance wish.RRy Qf the pfecelding.erbiddimentsd extépttidatdtedattleast a
portion of the quié media is removed at a temperature in the range of less than the melting point

temperatu ’f%rﬁfiﬁ%%@@&ﬁc?ﬁ'ﬂ&@ﬁ&ieﬁﬂdaﬁmm thergeoujingensisting ot anethylehédrastd
thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures thereof.  In an
alternative gahodifents the instaritiiesibs of éhp roeliksscarepnatiing BORBESIHORT 2o S%edStitle, and
method of forming the same, in accordance with any:of the preceding embodiments, exce gtthat the

wherein at least alpenidisrofirremieimeridhe Fsim disg ot @i Grata ?H?lFaﬁ‘ﬁfenbeF eater than or

equal to the melting point temperature Of the base pol er sele ted from the. rqtggn%ggﬁg&sting of an
ethylene-b ASaHs B iEBa R TEIRGE" p?fghcegf)cgs%g"tﬁ%rr%op afls%i‘ce}ﬁb‘@tr%‘ear, N

article comprises 1 g to 40 g by weight of the coating composition per meter square of the subsﬁfate.
In an altemative embodiment, the instant disclosure provides a coated article, and method of
forming the same, in accordance with any of the preceding embodiments, gxcapt that the coated
article comprises 1 g to 30 g by weight of the coating composition per meter square of the substrate.
In an alternative embodiment, the instant disclosure provides a coated article, and method of
forming the same, in accordance with any of the préccding embodiments, except that the coated
article comprises 1 g to 10 g by weight of the coating composition per reter square of the substrate,
In an alternative embodiment, the instant disclosure provides a coated article, and method of
forming the same, in accordance with any of the preceding embodiments, except that the coated
article comprises 1 g to 20 g by weight of the coating composition per meter square of the substrate.
In an alternative embodiment, the instant disclosure provides a coated article, and method of
forming the same, in accordance with any of the preceding embodiments, except that the coated
article comprises 1 g 10 15 g by weight of the coating composition per meter square of the substrate. |
In an alternative embodiment, the instant disclosure provides a coating composition, a coated .

article, and method of forming the same, in accordance with any of the preceding embodiments,



and mixtures thereof. In an alternative embodiment, the instant disclosure provides a coated
article, and method of forming the same, in accordance with any of the preceding embodiments,
except that the coating composition is applied topically onto at least one or more surfaces of the
substrate via coating, spraying, extruding, impregnating, or padding. In an alternative embodiment,
the instant disclosure provides a coated article, and method of forming the same, in accordance with
any of the preceding embodiments, except that the coated article comprises | g to 50 g by weight of -
the coating composition per meter square of the substrate, In-an alternative embodiment, the ‘
instant disclosure provides a coated article, and method qof formi étg same, in accordancefwith any
of the prec&Haef BIFBRHRTERS, f@%&éﬁ?%ﬁ&?ﬁ%%°8%&%é&°§rﬁé\%%%?ﬁ%% | E@ri GIEAPSB Wdkht of the
coating composition per. meter s%ljtﬁlrg of H}S su trate. dm){lﬂﬂgsntﬁlé}ggpative embodiment, the instant
disclosure BAOYRIGEH RBa T &t S Sh e method of Torming the same, in accordance with any of the
preceding embodiienip. £xGePLIBLNE Caple aiisie RARAUSAR 0cd byaveighuatihe coating

‘composition per meter square of the substrate. In an alternative embodiment, the instant
disclosure provides a-conted:aticls, andamethoderfrmingdhe sane iraeepidancgmétsany of the
preceding embodiments, except that the coated article.comprises 1 g to 10 g by weight of the coating
COMpOsitioR RepNaleSauariokibarauhsimpites af ldmamaltdenat iernbghnrenyshegstant
disclosure provides a coated article, and method of forming the same, in accordance with any of the
preceding embodiribitsic Skeeptihttthedbinsd Fheclarbmiphsesieyab 20 g by weight of the coating
composition per meter square of the substrate. In an alternative embodiment, the instant disclosure
provides a coated Brif RCHHHVE BERBH B Yo HsiIfg RIS PREES FRREG AITRAS B i Bieteding

- embodiments, except that the coated article comprises 1 18 15 %fth wel of th% %9ati 9

compositiort5elnietepLiRirbiBFTHE Rnfetpsen accordance With any ol fe pIEcoting embotinen

‘excep't' ‘that the coated article is a paper sheet, papér-Bo'grd, corrogated box, wall paper, or

photographic grade paper.

Brief Description of the Drawings

For the purpose of illustrating the invention, there is shown in the drawings a form that is
exemplary; it being understood, however, that this invention is not limited to the precise
arrangements and instramentaiities shown.

Fig. 1 is a photograph of the Comparative Example 1 obtained via aVIA’owershot Canon
Digital Camerﬁ, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches fm@ the
sample; |

Fig. 2 is a photograph of the Comparative Example 2 obtained via a Powershot Canon
Digital Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the

sampie; | o

Fig. 3 is a photograph of the Inventive Example 1 obtained via a Powershot Canon Digital

Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample;



In an alternative embodiment, the instant disclosure provides a coating composition, a coated article,
and method of forming the same, in accordance with any of the preceding embodiments, 9 except that

the substrate comprises at least one or more fibers selected from the gro isti natural
cellulosic fib&@, %%Eﬁ!t?%?ﬁ:zcellulosic fibers, and mixtures thereof. Ir§1J an%?eﬂr%%@\g@ ge%%%odiment, the
instant disclosure provides a coating composition, a coated article, and method of forming the same, in
accordance with any of the preceding embodimerifs, except that the cellulosic substrate comprises at
least one selected from the group consisting of natural cellulosic fibers, synthetic cellulosic fibers, and
mixtures thereof. In an alternative embodiment, the instant disclosure provides a coatir%ﬁ

e

composition, a c&ietl aARMSOSHEMIE OB BHTSTHTREIAE SaRwnA Yo ddrareohfidram st

preceding embodiments, .except that the coated article is a paper sh paper:board, corrugated box,
Wl paper COP ST TR ot b 1 Sk BT B I o e A

illustrating the inyention.,there Is ShewR.Ik, foedrawing.R o ihakis xXemplARG: ERringiinderstood,

however, that this invention is not limited to the precise arrangements and instrumentalities shown.

Fig. 1 is a phetegraniof theic eapesativadkxample:d rekiaineditaca RoweishonGanmnskigital Camera,
6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample; Fig. 2is a

photograph of th&ig.chpapativeipiani gle I2vehtamed: wigicatRbwarshot Cervonsiigitah@dimetd, 6 Mega
Pixels, Point and Click with Auto Focus, positioned at 12 inches from the
Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample;
Fig. 7 is a photograph of the Inventive Example 5 obtained via a Powershot Canon Digital
Camera, 6 Mega Pixels, Point and Click with Auto Focus, positio_ned at 12 inches from the sample;
Fig. 8 is a photograph of the Inventive Example 6 obtained via a Powershot Canon Digital
Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample;
Fig. 10 is a photograph of the Inventive Example 8 obtained via a Powershot Canon Digital
Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample;
Fig. 11 is a photograph of the Inventive Example 9 obtained via a Powershot Canon Digital
Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample;
and
Fig. 12 is a photograph of the Inventive Example 10 obtained via a Powershot Canon Digital

Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample.

Detailed Description of the Invention

The instant invention is a coating composition, a coated article, and method forming such
coated articles. The coating composition comprises (a) a dispersion; and (b) a solution acrylic
polymer, an emulsion polymer latex, or combinations thereof. The dispersion comprises at least one
or more base polymers selected from the group consisting of an ethylene-based thermoplastic

polymer, a propylene-based thermoplastic polymer, and mixtures thereof; at least one or more



sample;  Fig. 3 is a photograph of the Inventive Example 1 obtained via a Powershot Canon Digital
Camera, 6 Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample;

WO 2009/064942PCMI1S20081083482 10  Fig. 4 is a photograph of th ' ple 2
obtained via A POWEIERdt canon D tal Camera, 6 Mega Pixels, Point and$éﬁz§§é\%}t{ﬁ[@%9?:ocus,

positioned at 12 inches from the sample;  Fig. 5 is a photograph of the Inventive Example 3
obtained via a Powershot Canon Digital Camera,'$ Mega Pixels, Point and Click with Auto Focus,
positioned at 12 inches from the sample;  Fig. 6 is a photograph of the Inventive Example 4
obtained via a Powershot Canon Digital Camera, 6 Me‘%?‘i Pixels, Point and Click with Auto Focus,

positionedsSeHZRECRERN oA EEMmBINT. Acfgtrd P BRb SRS SR THOSATRE Eample 5
obtained via_a Powershot Canon Digital Camera, 6.Mega Pixels, Poin nq Click with Auto Focus
positioned SPAHEKEL! f‘r}é‘rﬁn & ]seér%ﬁ & iGN gael KotBGraphof' %h%ain?/%en(ffvrgolrzexsélfn%clg 6
obtained Vg 8 ROWEISNOF G000 DIGIALGANEIR SN0 RIS, POIN A Skt AhiaFocus.
posr[.loned at 12 inches from the sample; "Fig. 10 is a photograph of the Inventive Example 8
obtained vig a BguaishehCanandigiah&an gonfeMagaixolspR e anek Glickmtithafotio Focus,
positioned at 12 inches from the sample;

thereof. The dispersion comprises at least one or more base polymers selected from the group

consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer,

and mixtures thereof: at least one or more stabilizing agents; and a fluid medium. The method of

forming a coated article comprises the steps of (1) selecting a substrate comprising cellulosic

materials; (2) selecting a coating composition comprising (a) a dispersion comprising at least one or

more base polymers selected from the group consisting of an ethylene-based thermoplastic polymer,

a propylene-based thermoplastic polymer, and mixtures thereof; at least one or more stabilizing

agents; and a fluid mediwm; and (b) a solution acrylic polymer, an emulsion polymer latex, or

combinations thereof: (3) applying said coating composition to at least one or more surfaces of said

substrate; (4) removing a at least a portion of the water; and (5) thereby forming the coated article.

Coating Composition

The coating composition comprises (a) a dispersion; and (b} a solution acrylic polymer, an
emulsion polymer latex, or combinations thereof. The coating composition may further include a
crosslinker. The coating composition may comprise at least 20 percent by weight of the dispersion,
based on the weight of the coating composition. All individual values and subranges from at least 20
weight percent are included herein and disclosed herein; for example, the coating composition méy
comprise at least 30 percent by weight of the dispersion, based on the weight of the coating
composition; or in the alternative, the coating composition may comprise at least 40 percent by

weight of the dispersion, based on the weight of the coating composition; or in the alternative, the



Fig. 11 is a photograph of the Inventive Example 9 obtained via a Powershot Canon Digital Camera, 6
Mega Pixels, Point and Click with Auto Focus, positioned at 12 inches from the sample; and Fig. 12 is
a photograph of the Inventive Example 10 obtained via a Powershot Can L%E%B%%I}ﬁra’ 6 Mega
Pixels. Point A3t th Auto Focus, positioned at 12 inches from the sample. Detailed Description
of the Invention The instant invention is a coating composition, a coated article, and method
forming such coated articles. The coating compoé?tion comprises (a) a dispersion; and (b) a solution
acrylic polymer, an emulsion polymer latex, or combinations thereof, The dispersion comprises at least
one or more base polymers selected from the group consisting of an ethylene-based thermoplastic
polymer, é@?@@?@ﬁ@%ﬁ@éd@ﬁ?ﬁ@&%ﬁ%ﬁl?@r@‘?ﬁﬁ&ﬂﬂ befthe AgrEaiPe 881698 8 more WO
2009/064942PCMS2008/083482 s,tabi!izi_ng tfn}gents; and % quigt{rpeggr%mdsﬁu coated {p&ogucttcomprises a
substrate C6PEPYRIHY CARNSSPERSIERRIE! Sh or

TRative, L nInay < sed
aatltFeas one or more co tlng?ayer% prepsent on at least

one or mO[gdSS[Lél’ a%]%%ﬂqtnthvevég Q%t{@}g ml&%s%%eb%emgﬂ%g%w @%%&E%Q%M&Qif[&m&ﬁﬁoaﬁng

composition comBrlsmg a) a dispersion; and (b) a solution acrylic polymer, an emulsion polymer latex,
or combinations thereofndhaFiSPersieamRlises #lseastanesgiroarespasapalymers selected from
the group consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic
polymer, amigherixirresdihenand; edijhast hnecarinorengtaiitizirg iagentdzandve fheidoatedium. The
method of forming a coated article comprises the steps of (1) selecting a substrate comprising
cellulosic rrraterigisn@pseteiing 2 Eostifgpesmpbyitsialt ohipridimy ey a Wi bh wosippiy at least
one or more base polymers selected from the group consisting of an ethyle $-basedhtberr.ggplastic
polymer, aCBREIPY RTINS (ha R3PSO P PRI RS thiss f”é? 5L Bhe’ oF More
stabiizing agents and & Adaeauy, and (A solfian acic,paleh. A9 erRianaalymer latex,
or combinations thereor; ( 3 éjpp?iymg said coating composition to at least one or more surfaces of said

substrate; (4) temaving.a.At least.aRPILQReE HaswatebeAld (R} thareby fauniagitieccrated article.

Coating Composition he coating composition comprises (a) a dispersion; and (b) a solution acrylic
polymer, ap.Rmuisien-pOIMNIES lakexg ebaprshinatiansdherrofidhe coitlingceorpositibnofitay further
include a crosslinker. The coating composition may comprise at least 20 percent by weight of the
dispersion stiasedzoryihgaeightbefdhencbatingormibo sititing Almpdignarial hesliersybrahges from
at least 20 weight percent are included herein and disclosed herein; for example, the coating
COMPOSItiotP#IBY COMPIEE A1 a8 Usp ERR ALY WRSTEFR b (e s Pt SREBYs S PR RBight of the
coating composition; or jgtg glgiéltemative, the coatin chl%mpgsition may com rise at I%%%t Hélqu percent by

weight of th&e<dPSigR: PR e P th ST B Aty AT G sition: of M the alternative, the WO

2009/06494 28 1(132008AB382 A% SORIRARIIBRSLIOR. Y AMRKSE. 2k leAst 3 pereeaL by weight
on the welg

of the dispergllgﬁfebase t of the coating composition; or in the alternative, the coating
compositiog, Mgy LIPS b eati-5eicant by waightehibeaispersiombrsedantheoweight of the

coating composition; or in the alternative, the coating composition may comprise at least 65 percent by
weight of thercispersieighbasee somtie avgighpaftive, baating dompaditidithorheiaftepmativiiothe coating
or in the alternative, the coating composition may comprise from 2 to 10 percent by weight of the
solution acrylic polymer, based on the weight of the coating composition; or in the alternative, the
coating composition may comprise from 2 to 7 percent by weight of the solution acrylic polymer,
based on the weight of the coating composition. The coating composition may comprise about less
than 50 percent by weight of the emulsion polymer latex, based on the weight of the coating

composition. All individual vaiues and subranges from about less than 50 weight percent are

included herein and disclosed herein; for example, the coating composition may comprise from 10 to



composition may comprise at least 75 percent by weight of the dispersion, based on the weight of the
coating composition. The coating composition may comprise about less than 80 percent by weight of
the solution acrylic polymer, based on the weight of the coating compositi ingi ﬁ | values and
subranges fr‘%%ﬁ%’%ﬁ?ﬂ“%é‘és than 80 weight percent are included herein an%@gﬁ)@%‘gﬁ ‘g;?ein; for
example, the coating composition may comprise from 2 to 50 percent by weight of the solution acrylic
polymer, based on the weight of the coating comb%sition; or in the alternative, the coating composition
-may comprise from 2 to 30 percent by weight of the solution acrylic polymer, based on the weight of
the coating composition' or in the alternative, the coating composition ma%/Hcom rise from 2 to 20

percent by WBSESEINIREEBIGHOK SRIRCHBNIALE [HEsE R PG Sf the CBRMET T8RS tion; or in

the alternative, the coating compasition may .comprise less t anJ, ent b¥ wei h% fftt};% solution
. ; se 1rom 2 b )
acrylic pol%’iﬁl‘?‘%ﬁlé%ﬁa%‘ﬁgt & \‘/:v%fépﬁ Co:ﬁﬁ%a/é}ggt?ﬁg COMpOSition: &gtﬁw%'gﬁ%eléﬁ?grngt\fv\/gé% tﬁ% coating

compositif, [1ay, SRRIPEIPRLA41 LGIEENpY velahl ldhecseluiionacoii palypekibased on the

weight of the coati g‘'composition; or in the alternative, the coating composition may comprise from 2
to 7 perceptpyweightabtheaselition asriicRrinef WwasedantheWeighi efstde coatirgghoatposition.
The coating composition may comprise about less than 50 percent by weight of the emulsion polymer
latex, basehken:the weightiofitha toatingedmpesitiosubiiigdividoadvatles tad Hubragigesrdroim about
less than 50 weight percent are included herein and disclosed herein; for example, the coating
compositiceritalrduhhpriseandiisdostd harnpibooroset4 i CoRHIS SODRIDESA SR PBHE ALy weight
of the emulsion polymer latex, based on the weight of the c,oa;in com¥osition; or.in the altrgrnative, the

coating cofpBERIGTRTAFEGH SHLE FOfIEETo AT PEP BRI PN SIGRE ST STRSIOH oty et Tatex,
based on the weight of the.coating compaosition. Th i mposition k . ise about
s than T Ly e O B R e o g Comeaiton. Al
individual yaluesAnd Ssubrapags ham abartdassthan 10 weight percent are included herein and
disclosed herein; for example, the coating composition may comprise from 2 to 10 percent by weight of
the crossligkgieddased on the weight of the coating composition; or in the alternative, the coating
composition may comprise from 2 to 7 percent by weight of the crosslinker, based on the weight of the
coating compositign RISRSISIBRosiHohREEANINY GRRRRRAIINLAMBIRSS SrisRarsions Hhe dispersion

comprises at least one or more base polymers selected from the group consisting of an

ethylene-basedithepnoplastianelymen adrapylensibased themtplasiicpoiymer|amopmixteres
thereof; at least one or more stabilizing agents; and a fluid medium. The dispersion may further include
one or morerfitleysargier drespmsreratiditvesd THetdispbesioh shlays preferablydssabifiztfieous
dispersion Base Polymer  The dispersion comprises at |east one or more base polymers. The base
polymer magenisr aadarfipié rseiwhohindransarrr Bia dghstis Rorisiin g i e tifen¥bEsed
polymers, and propylene-based POI mers. _ In seijected‘gmb%diments, the base polymer is formed
from ethyléﬂ%’ﬁaﬁﬁﬁévgﬁef%%gﬁgfyﬁ? 0 RS Teh &S AT A BIEH A &S Polymers. In particular, in preferred
embodiments, the base polymer comprises one or more non-polar polyolefins.

Base Polymer

The dispersion comprises at least one or more base polymers. The base polymer may, for
example, be a polymer selected from the group consisting of ethylene-based polymers, and

propylene-based polymers,

In selected embodiments, the base polymer is formed from ethylene-alpha olefin copolymers
or propylene-alpha olefin copolymers. In particular, in preferred embodiments, the base polymer

comprises one or more non-polar polyolefins,



WO 2009/064942PCT/US2008/083482 14 In other selected embodiments, olefin block
copolymers, for example, ethylene multi-block copolymer, such as those described in the International
Publication No. W02005/090427 and U.S. Patent Application Serial No. 1#@,7 S?g% mxzbe used as
the base poIWeﬁn.ﬂgﬁ%ﬁ%leﬁn block copolymer may be an ethylene/a-olefin interpolymer: @)
having a M"/M" from 1.7 to 3.5, at least one melting point, Tm, in degrees Celsius, and a density, d, in
grams/cubic centimeter, wherein the numerical vafues of Tm and d corresponding to the relationship:
Tm > -2002.9 + 4538.5(d) - 2422.2(d)2; or (b) having a IVESM" from 1.7 to 3.5, and being
characterized by a heat of fusion. AH in Jig, and a delta qluantity AT, in degrees Celsius defined as

the temperature HifErarielsqssaiinents ReipEeshesR éﬁ’arfh@‘iﬁﬁ%@f’@ﬁﬂ?g‘i’ﬁfﬁnﬁgﬁw%erein the

numerical values of AT _and AH having the following, relationships: AT 2,- + 62.81 for AH

greater thafﬁ@é‘?@%n%"ﬂbaféhf%%fﬁ? 7. ig‘éli 6 l}f?flméirea%lrc tIE)gtlrl\ ‘?%05{]9%&%9%‘}%reﬁ (?iéégCRYSTAF

peak being,(e(erpIAGe g Aeas S Rarcenl pLNR UTHIALE RANBET sanljtisse ben S percent of
npd) an identifia AF

the polymer havi le CRYSTAF peak, then the CR temperature being 30 C; or

(c) being c&@;@%i;ﬂ} by An@lastisderaventepaymepercent at 300 percent strain and 1 cycle
measured with a compression-molded film of the ethylene/a-olefin interpolymer, and having a density,-

d, in grams/cubic centimgter, whorein, e werisal valugs ol B A SAlRIMO e fllowing

relationship when ethylehe/a-olefin interpolymer being substantially

Celsius, and a density, d, in grams/cubic centimeter, wherein the numerical values of Ty, and

d corresponding to the relationship:
To > -2002.9 + 4538.5(d) — 2422.2(d)*; or

{h) having a M/M, from 1.7 to 3.5, and being characterized by a heat of fusion,
AH in J/g, and a delta quantity, AT, in degrees Celsius defined as the temperature difference
between the tallest DSC peak and the tallest CRYSTAF peak, wherein the numerical values

of AT and AH having the following relationships:
AT > -0.1299(AH) + 62.81 for AH greater than zero and up to 130 J/g,
AT = 48°C for AH greater than 130 J/g,

wherein the CRYSTAF peak being determined using at least 5 percent of the
cumulative polymer, and if less than 5 percent of the polymer having an identifiable

CRYSTAF peak, then the CRYSTAF temperature being 30 °C; or

(©) being characterized by an elastic recovery, Re, in percent at 300 percent strain
and 1 cycle measured with a compression-molded film of the ethylene/o-olefin interpolymer,
and having a density, d, in grams/cubic centimeter, wherein the numerical values of Re and d

satisfying the following relationship when ethylene/u-olefin interpolymer being substantially



15 free of a cross-linked phase: Re >1481-1629(d); or (d) having a molecular fraction which elutes
between 40 C and 130 C when fractionated using TREF, characterized in that the fraction having a
molar comonomer content of at least 5 percent higher than that of a comparable random ethylene
interpolymer%gﬂ%{’éﬁfﬁwg between the same temperatures, wherein safacggtlﬁ%og?ggﬁésrzandom
ethylene interpolyrner having the same comonomer(s) and having a melt index, density, and molar
comonomer content (based on the whole polymef§ within 10 percent of that of the
ethylene/a-olefininterpolymer; or (e) having a storage modulus at 25 C, G' (25 C), and a storage
modulus at 100 C, G' (100 C), wherein the ratio of G' (25 C) to G' (100 C) being in the range of 1:1 to
9:1. The ethylendregsfefitiarieiisfPhaiemay also: (a) have a molecular fraction which elutes
between 40 C and 130 C when fractionated using TREE, characterized in that the fraction having a
block index of at{%@slt‘d%@%%gg(&jp&o about 1 and a molecular weight distribution, Mw./N4n, greater
than about 1.3; or ( B ave an average block index greater than zero and up to about 1.0 and a
molecular weight distribution, Mani, greater than about 1.3.  In alternative embodiments, polyolefins
such as polypropylene {polyethylene rahdudapolytine rsithe rtafsdaovbie Adsthere b) &S welh as
ethylene-propylene-diene fel-polymers, may be used as the base polymer. In some embodiments,
exemplary olefiniasttyaietssinel yBE beheatdnae WA 2 CnofosugUEPET ASSICOSO83AS? 16

content of at least 5 percent higher than that of a comparable random ethylene interpolymer
fraction eluting between the same temperatures, wherein said comparable random ethylene
interpolymer having the same comonomer(s) and having a melt index, density, and molar
comonomer content (based on the whole polymer) within 10 percent of that of the

ethylene/o-olefin interpolymer; or

{c) having a storage modulus at 25 °C, G” (25 °C), and a storage modulus at 100
°C, G~ (100 °C}, wherein the ratio of G (25 °C) to G” (100 °C) being in the range of 1:1 to
9:1.

The ethylene/o-olefin interpolymer may also:

(z) have & molecular fraction which elutes between 40 °C and 130 °C when
fractionated using TREF, characterized in that the fraction having a block index of at Jeast

0.5 and up to about 1 and a molecular weight distribution, My/M,), greater than about 1.3; or

(b) have an average block index greater than zero and up to about 1.0 and a

molecular weight distribution, M«/M,, greater than about 1.3.

In alternative embodiments, polyolefins such as polypropylene, polyethylene, and
copolymers thereof, and blends thereof, as well as ethylene-propylene-diene terpolymers, may be

used as the base polymer, In some embodiments, exemplary olefinic polymers include, but are not



limited to, homogeneous polymers described in U.S. Pat. No. 3,645,992 issued to Elston; high density
polyethylene (HDPE) as described in U.S. Pat. No. 4,076,698 issued to Anderson; heterogeneously
branched linear low density polyethylene (LLDPE); heterogeneously branched ultra low linear density
polyethylene‘YgEﬁ?ﬁ’%‘f%%mogeneously branched, linear ethylene/alpha-&gﬁﬁ‘]%%)()gg!fr%es%s;
homogeneously branched, substantially linear ethylene/alpha-olefin polymers, which can be prepared,
for example, by a process disclosed in U.S. Pat. Nbs. 5,272,236 and 5,278,272, the disclosures of
which are incorporated herein by reference; and high pressure, free radical polymerized ethylene

polymers and copolymers such as low densit;gg_olyeth}/gne (LDPE).  Polymer compositions
described nites (P heredIca 566 MREE §BILOTH 6,5 4813NP, 36T 6N EEPS; Bigeo 575,

5,844,045, or 5,677.383, each of which is ijncorporated herei erence in its_entirety, may be also
be used a&?ﬂ%‘}gg&‘g%ﬂ%ﬁ%@%‘?@oﬁr%%?ﬁ%ﬁé’i%?p%ﬁxgrér]@%i% use té}sr‘lvr\%fs?ﬁ ‘some
embOd‘meﬁ‘é%r%‘gg?g"ﬁeaﬁjég‘n%%‘e%%1%‘@{&% ffersnt %gJ&H%ﬁE%L&%?%&% LEMAedingnis, the

blends can inc s of a Zlegler-Natta and a'metallocene polymer. Tn still other embodiments,
the polymagusgee:neseiny s eiendef twp siffersnbpagialacena arlymess. 4f yhenpgnbadiments
polymers produced from single site catalysts may be used, In yet another embodiment, block or
multi-block:-cppohyumers maynbeudsadaniem boblimenis dhtaedhyentibphSotitippbiyners, wiidde those
described and claimed in W02005/090427 (having priority to U.S. Serial No. 60/553,906, filed March 7,
2004).  msbnrecparicitaremblsdimentecatialiseiseepalyme iy Apropyldrebrisetdépokyiier or

interpolymer. In some embodiments, the Eropylene/ethylene copalymer or interpotl%mer is

characteriZ6% Q8 AhE b YIRS e h Py S AR S IR o & €iB5 tantially isotactic

propylene sequences” and similar terms mean that the sequences haye an isotactjg-triad (cm)
eaaLred B LA O i B AT B PO S, B e e e (R S CEB 6D, more WO
2009/064942PCT/US2008/083482 17 preferably greater than about 0,92 and most preferably greater
than about 0.93. TebiaeticrBeRtSRS JretHRebRY -t 'aﬁ‘fsaﬁé%@ré‘]’ée@éﬁﬁ’gaoirﬁ’%?’é%ample, U.S. Pat.

No. 5,504,17 1 ich_refer to the isotactic sequence.in.terms of a.triad ynit in the
copolymer%ﬂiﬁ%ﬁ?gi?ré%e%é??ﬁ%’&%ﬁl@%’ ﬁ?&% sp';égc?t’rgaféq g#r‘?’ other B’g?trr%%rg?%}ﬁ e%)ﬂdfl)jr‘ﬁents, the

base polymar.may Re elylenevinl.acelals, (EMAkRaseARANTCE: 1B Lleismbadiments dhe base

polymer may be ethylene-methyl acrylate (EMA) based polymers. In other particular embodiments, the

ethylene-alphalefig aopalysmermeyhesthie et teorde il afeldexesg-oNeth enawctene
copolymers or interpolymers. In other particular embodiments, the propylene-alpha olefin copolymer

may be a propyteneditiplentorienropylaredetiyidnefbdteperddptl ynder oetidterpolypiener. Tin certain
embodiments, the base polymer can be an ethylene-octene copolymer or interpolymer having a
density betitiBethe, se3asiicots t grivmadswidieirdax s tsodeiiftn dHwRyIFEBPTF R0 100 g/10

mm. In other embodiments, the ethylene-octene copolymers may have a degs'kt between 0.863 and
0.902 g/cm'8 AT ﬁ?é‘rfﬁﬁs&ts(ﬁ?éa@ﬁfféaogfli@off%h%%lf alﬁ%a%i%?%}k‘@% i gﬁé’f&%ﬂﬁ%‘%‘/m mm.

n certain epROAINEn BN RARE PAMTELEANRR HRIARYRAS: NS ARRAMT R Ane ARy mer

haying an Sﬂ%y ene content between 5 an percent by weight and a melt flow rate (measured at 230

C under a loadaf 216, ke)rand5ites300 akf-min winathenembodinnents: ihe Rsapylsra-ethylene

copolymer or interpolymer may have an ethylene content between 9 and 12 percent by weight and a
melt flow rate. Gnveaspoadiaé28arch anetEra load of 2.16 kg) from Ito 100 g/10 min

In some particular embodiments, the base polymer is a propylene-based copolymer or
interpofymer. In some embodiments, the propylene/ethylene copolymer or interpolymer is
characterized as having substantially isotactic propylene sequences, The term “substantially
isotactic propylene sequences” and similar terms mean that the sequences have an isotactic triad

(mm) measured by "C NMR of greater than about .85, preferably greater than about 0.90, more



WO 2009/064942PCT/US2008/083482 18  In certain other embodiments, the base polymer can be
a low density polyethylene having a density between 0.911 and 0.925 g/cm3 and melt index
(measured at 190C under a load of 2.16 kg) from 0.1 to 100 g/10 mm.  In other embodiments, the
base ponmeWE’eﬁq(ﬁQ%ggcrystallinity of less than 50 percent. For exampl'g?mgsg?flss/f'asﬁﬁﬁy of the base
polymer may be from 5 to 35 percent; or in the alternative, the crystallinity can range from 7 to 20
percent.  In certain other embodiments, the badé polymer can have a melting point of less than 110
C. For.example, the melting point may be from 25 to 100 C; or in the alternative, the melting point may
be between 40 and 85 C.  In certain embodiments, the base polymer can have a W%li‘]%ht average

molecular welerblyresanes: thanouoBopriene sirspleseahy sraa s darcibpit Athabje#rbidEafa ~Reight may
be from 20,000 to 150,000 g/mole; or in_the alternative, fr 0,000 00 ole. he one or
more base‘fﬁgrﬁ?é‘f% ,“fdl?ee?%f‘ﬁﬁlﬂ? HEFHRSH I@sfl%r ?é%fﬂ%l?%‘ %%Lc%?ft 1%22%? %ltﬁﬁgﬁ&é %%%75%’5
dispersion e SO PLAALON WAl PRRRIESH DY BHANL FotIRIARGR the one or
more base polymers, for example, thermoplastic resins, may be présent i.n the aqueous dispersion in

an amountram,10nercentirwsight to 70 percent by weight, such as from 20 percent to 50 percent
by weight.  Those having ordinary skill in the art will recognize that the above list is a

non-comprehensfvetustin of xemé:)lgur bgs&e%)glgmegs. It will he gfgl%i@%q 5@&5@%% pe of the
present invention'ls restricted rye;[ e claims on y,al V 8%0@7}0%494 CT/US2008/083482 19
based polymers. In other embodiments, the base polymer may be ethylene-methyl acrylate (EMA)
based polymers. In other particular embodiments, the ethylene-alpha olefin copolymer may be
ethylene-butene, ethylene-hexene, or ethylene-octene copolymers or interpolymers. In other

particular embodiments, the propylene-alpha olefin copolymer may be a propylene-ethylene or a

propylene-cthylene-butene copolymer or interpolymer.

In certain embodiments, the base polymer can be an ethylene-octene copolymer or
interpolymer having a density between 0.863 and 0.911 g/cc and melt index (190 °C with 2.16 kg
weight} from 0.1 to 100 g/10 min. In other embodiments, the ethylene-octene copolymers may have
a density between 0.863 and 0.902 g/em’® and melt index (measured at 190 °C under a Joad of 2 16.

kg) from 0.8 to 35 g/10 min.

In certain embodiments, the base polymer can be a propylene-ethylene copolymer or
interpolymer having an ethylene content between 35 and 26 percent by weight and a melt flow rate
(measured at 230 °C under a load of 2,16 kg) from 0.5 to 300 g/10 min. In other embodiments, the
propylene-ethylene copolymer or interpolymer may have an ethylene content between 9 and 12
percent by weight and a melt flow rate (measured at 230 °C under a load of 2.16 kg) from 1 to 100

g/10 min,



Stabilizing Agent  The dispersion may further comprise at least one or more stabilizing agents, also
referred to herein as dispersion agents, to promote the formation of a stable dispersion or emulsion. In
selected embodiments, the stabilizing agent may be a surfactant, a poly ' the base
polymer deta\)illgc}gg%@‘gﬁzor mixtures thereof. In certain embodiments, th@%’ggg%zgﬁr%? %gﬁ can be a
polar polymer, having a polar group as either a comonomer or grafted monomer. In exemplary
embodiments, the stabilizing agent comprises onk or more polar polyolefms, having a polar group as
either a comonomer or grafted monomer. Exemplary polymeric stabilizing agents include, but are not

limited to, ethylene-acrylic acid ﬁEA_A) and ethylene-methacrylic acid copolymers, such as those

available under fetradeTHER Rsstsobe basn RIEHRIEFFR DafdBTE FH BRL BRIF R haiEA
Company, NUCREC, commercially gvailable from E.l. DuPont de Nemours, and.ESC
commercigﬁﬁ}sﬂgﬁ%ﬁnfégéﬁé‘i&aéryﬁ% ﬁ%ﬁ‘gén%% eom %%@S%%‘gaéé%@n eugdlgnr ﬁl?ggg%ear-\gtl}(ﬂ Ds.
4,599,392f4 9%&?8#(%)%%? 8,437, each of which is incorporated herein by reference in its entirety.
10 g i) e . L
Other exemplary polymeéric stabilizing agents include, but are not limited to, ethylene ethyl acrylate
(EEA) copolymer, ethylene methyl methacrylate (E1VIMA), angta%pl}llenﬁegygga ﬁ)/lg}%ﬁ%})._ Other
y sKi fn the art will

ethylene-carboxyEWEIFEBLIDFAET a6 Bt S8 HROSLRAVIAG SrliRary S
§$¥§H@[§nﬁ1ﬁ¥e@§ﬁ g%Lﬁ%%%rccntgﬁhﬁrﬂ%%@}ﬁ%g@%nts that

recognize that a n mber‘o[hot er s {%Lg
may be us‘aé)%fl?lr%fu%lee} %rg%tgrenﬁ%{) ﬁimﬁe to, 1ong chdin fatty acids or fatty acid salts having from 12 to

60 carbon g QNEniR Q;Hgn%gmgimgmﬁpgﬁgnl@ng chain fatty acid or fatty acid salt may have from 12 to
40 carbon atoms.  If the polar group of the polymer is acidic or basic in nature, the polymeric

stabilizing agent juay B PRKIAI O M. G alzss MID AN ARG 2061 B0 [AURLRS 10 C.
corresponding salt. Tn certain em oé?mer’mts, neutralization of the stabilizing agent, such as a long
chain fatty ggig, o B WiiRPRIAORAPALRETIIS 20083083480 R@maw denframdf (9ia00 percent
on a molar basis; or in the alternative, it may be from 50 to 110 percent on a molar basis. For example,
for EAA, thaRedbakzngagaatsmay. be a base, such as ammonium hydroxide or potassium hydroxide,
for example. Other neutralizing agents can include lithium hydroxide or sodium hydroxide, for example.
In another alterngtive, the AsuIalizIng RN SDh IR KRGS ANY:ADINE SN ASight
monoethanolamine, or 2-amino-2-methyl-1-propanol (AMP). Those having ordinary skill in the art will
appreciate tghai-the.selestioprabrn BpRiepHMaReuglizing agent cependssbmibe tsfesifieCd@position
formulated, and that such a choice is within the knowledge of those of ordinary skill in the art.
Additional sidblligifgagentsrtinabeadyriveivs dfemi AGABITralitfbelBElrelpresent invention include, but are
not limited to, cationic surfactants, anionic surfactants, or a non-ionic surfactants. Examples of anionic
surfactants includg. ut arenpridiRdiemin:sulfopaiesiCcahamogates rant phosphatasinEkamdphes of
cationic surfactants include, but are not limited to, quaternary amines. Examples of non-ionic
surfactantstinatideydodisgre orohlim ted e, fhlock mopohimers g tahirrgcethend dkid®and silicone
surfactants. Stabilizing agents useful in the practice of the present invention can be either external
surfactantsitarie Ha s FaERi RESERISRET s IRTAE LA AR SR A ATE MR U A BT B EL IR chemically
reacted into the base polymer during djspersion re%arati_og. tng/z{))m‘g_les %f extl%qagu%Hr§§gtants useful

herein inclJEB°BELEFETHEE AiibetiEr S A 3P dSHER P HERFERE SUFShic adid art Tauryl Sulfonic acid

salt. Intern%surfact‘?ng% are SL,(II’J&C'[%HE% that do become chemically reacted into the base polymer
. . rCEIt 0 cIcen W ‘ . ..

during dlsperéjl%n prepargtlon. A ex§mple of an internal surfactant useful herein includes

2,2-dimethylol propionic acid and its salts. In c_?rtaln embg%iélﬁe%%,‘m%tdls ersing agent or

stabilizing agent DR IR AR SHOEHPF ARG For Gre i Fhar Yers 1o 60 percent by weight

based on the amoun’ of base AV, (0% PASE REVMCK P EyHSRH- FREXNBIE JoAQ chain fatty

. O
acids or saﬁsn% ereor may e

present invention is restricted by the claims only,



WO 2009/064942PCT/US2008/083482 21 0.5 to 10 percent by weight based on the amount of base
polymer. In other embodiments, ethylene-acrylic acid or ethylene-methacrylic acid copolymers may be
used in an amount from 0.01 to 60 percent by weight based on the weight of lymer; or in
the alternati%?éﬂqf/i@ﬁ%‘%crylic acid or ethylene-methacrylic acid copolyrﬁé%%}h%gg%aégsgéd in an
amount from 0.5 to 60 percent by weight based on the weight of the base polymer. In yet other
embodiments, sulfonic acid salts may be used in Bn amount from 0.01 to 60 percent by weight based
on the weight of the base polymer; or in the alternative, sulfonic acid salts may be used in an amount
from 0.5 to 10 percent by weight based on the weight of the base polymer.  The type and amount of
stabilizing Hgbiizingedigesh also affect end properties of the cellulose-based article formed incorporating
the dispersion. For example, articles having improved oil and grease resistance might incorporate a
surfactant package: kiayingetimde hetasrytio@EscidecbpslymerserethpiénosnethiaciiicdeigEtpolymers
in an amount from 10 to 50 percent by weight based on the total amount of base polymer. A similar
surfactant packagdipneryipeigees (spriAisEaraiengiin P Ysmiwes i S FERHEN e il BIeSEtty. As

another example, articles having improved water or mmsturyessggg&eenmf%m {H‘?ﬁggoraltema surfactant

package UBFPRIENSAG CHATRHAHN & AR AP R MBTRE N B T et Eemt ety Iar

n -Oa%rﬁlfc acid

copolymerg in'ﬁ‘:g P2 ntrfrl;l%rirt]m:'léo cr%gfp ?fg%%%inng%%olay g@%@&ﬁggz% Q%@n@él @Q%H&}Of base

. polymer. In Other embo iments, the miimum amount of surfactant or stabilizing agent must be at least

1 percent B&Wﬁéﬁ%@%ﬂg%&%@%@&@l&mpy%%m Dolymes oliishMedivmmpiadhe dispersion
further comprises a fluid medium. The fluid medium may be any medium; for example, the fluid
medium meydaeiwaiar i atencoyesid b dispersionmorayprefetabibfibe contllpdsethatdhe solids
content (base polymer plus stabilizing agent) is between 1 percent to 74 WO
2009/064942RCRAIBR0081933482 2R parce ftsypemEyIepastibiiane tasodimdprds, tHerSolids range
may be between 10 percent to 70 percent by volume. In other particular embodiments, the solids
range is bewidanziheRdreswiseribibY ot sielo et ginar & BBHmEh (e g@ﬁas range
is between 30 erceﬂt tg 55 perce tpﬂlml‘%ﬁmﬁllers for the Dislg rsion

available unaer the trademarks , commercially available irom The Dow Chemical
Company, NUCRELW, commercially available from E.L DuPont de Nemours, and ESCOR™,
commercially available from ExxonMobil Chemical Company and described in U.S. Patent Nos.
4,599,392, 4 988,781, and 5,938,437, each of which is incorporated herein by reference in its
entirety. Other exemplary polymeric stabilizing agents include, but are not limited to, ethylene ethyl
acrylate_ (EEA) copolymer, ethylene methyl methacrylate (EMMA), and ethylene butyl acrylate
(EBA). Other ethylene-carboxylic acid copolymer may also be used. Those having ordinary skill in

the art will recognize that a number of other useful polymers may also be used,

Other stabilizing agents that may be used include, but are not limited to, long chain fatty
acids or fatty acid salts having from 12 to 60 carbon atoms. In other embodiments, the long chain

fatty acid or faity acid salt may have from 12 to 40 carbon atoms.

If the polar group of the polymer is acidic or basic in nature, the polymeric stabilizing agent
may be partially or fully neutralized with a nevtralizing agent to form the corresponding salt. In

certain embodiments, neutralization of the stabilizing agent, such as a long chain fatty acid or EAA,



The dispersion may further comprise one or more fillers. The dispersion comprises from 0.01 to 600
parts by weight of one or more fillers per hundred parts by the combined weight of the base polymer,
for example, polyolefin, and the stabilizing agent. In certain embodiment i ding in the
dispersion 03%) 801"(8%%2.01 to 200 parts by the weight of one or more fiIIs‘gr(t'?ﬁ];)egrg %;93{?%? parts of the
combined weight of the base polymer, for example, polyolefin, and the stabilizing agent. The filler
material can include conventional fillers such as ffilled glass, calcium carbonate, aluminum trihydrate,
talc, antimony trioxide, fly ash, clays (such as bentonite or kaolin clays for example), or other known
Fillers. Additives for the Dispersion  The dispersion may further include additives. Such additives
may be us’é@’\hﬁtﬁr‘?ﬁ"ezﬁé%g(%dﬁmf,°§t58}ﬁ%1hbaﬂ§éﬁt'%]?€fiﬁ]éw&’ it} e B‘?sfﬁ%fps?gﬁovxllﬁﬁout deviating
from the scope of the present in¥ention. lfogog pltgé3 additives may include, %ut are nat limited to, a

wetting ageHEeSURPAAT R At S R AR oA SSAL Bt DIOCK- Wax-diSpersion pigments, a

neutralizing agent ickene ibili ' r, . nodifi iQeige a
Hingioide, S e K e N DO0b OGB4 TF LT U S008/083482
23 Dispersigiroraiations sodixampancdspersiandormtatiansay ackeabiassgpglymer, which
may comprise at least one non-polar polyolefin, a stabilizing agent, which may comprise at least one
polar polyelgfinonatenprnteaptiandtly sorieas mmerahilielsrand orladditvésnwlith Faspreserto the base
polymer and the stabilizing agent, in certain embodiments, the at least one non-polar polyolefin may
comprise MR BB prcanCiuDyrkildn syl BigPEsEl JintHy tsletiompit BPERsEDolymer and
stabilizing agent in the di%%ersion; or in the alternative, t?e at egﬁt one non- olaijl(g)olyts)le{tiﬁlmcomprises
between S0FBEHEHE AHRSER5ERE SR RREIGHREBRBRUSH tREHEC AMRO IR 81 Dase Polymer and
stabilizing nt in the dispersion; or in anther alternative, the one or more non-polar polyolefins
comprise a%go%lfa?'ﬁeéé?gén OB‘;’/?Ng};%}tagassgglgﬁ SEh%rt'total-amount of base polymer and stabilizing agent
in the dispersion. ~ With respect to the filler, typically, an amount greater than 0.to 6Q0 parts per
hundred parts of%@6%&%@%%6%?&%%%%&@@%8%%% Ht Eﬁgﬂgﬁﬁ%%ﬁ’%ﬁeéﬁﬁf}vgﬁaofhe stabilizing
agent. In selected embodiments, between 50 to 250 parts.per e rs. ' amount of
the base pgllév‘%}iéa’r, FoF %%ghﬁéfc‘égfy‘éﬁ%ﬁ%?éﬁ aﬁ%gﬁﬂ’,ﬁ%}ﬁé“%%%%& I‘ngg%?leégﬁl %r%%?ﬁ%i%ts,
between 19 to 500 payts.perhindrad Rarts.oha sembingdannuntafbe hasspakmes for example,
polyolefin, and the stabilizing agent. In still other embodiments, from between 20 to 400 parts per
hundred pas.pfRecopxainge:amatisiiokimdoaseipolvmen: tor exdmpiel polyetefingyandithe stabilizing
agent. In other embodiments, from 0 to 200 parts per hundred parts of a combined amount of the
base polynienfoi@xdmpliéompobpolsfiimtanditde, Stabitizipldimgento. blorhespobalierianridlg that is, base
polymer and stabilizing agents, are preferably dispersed in a I%g;id medium which in certain

embodimerfeylengaride mccubenre srifssaniemebiinersr et alivalie R AgER O RIS maintain a

H in the range of 4 to 14. In certain other embodiments, '
P inv%ntion can be either external sur?actants or mterna‘i durfactants. External surfactants are

surfactants &at do not become chemically reacted into the base polymer during dispersion
preparation. Examples of external surfactants useful herein include, but are not limited to, salts of
dodecyl benzene sulfonic acid and lauryl sulfonic acid salt. Internal surfactants are surfactants that
do become chemically reacted into the base polymer during dispersion preparation. An example of

an internal surfactant useful herein includes 2,2-dimethylol propionic acid and its salts.

In certain embodiments, the dispersing agent or stabilizing agent may be used in an amount
ranging from greater than zero to 60 percent by weight based on the amount of base polymer {or

base polymer mixture) used. For example, long chain fatty acids or salts thereof may be used from



WO 2009/064942PCT/US2008/083482 24 sufficient base is added to maintain a pH in the range 6 to
11; in certain other embodiments, the pH may be in the range of 8 to 10.5. Water content of the
dispersion is preferably controlled so that the solids content (base polyme @1 ('iﬂt?'l' ing agent) is
between 1 p Qezrq{)%’c?(’ﬁ‘lfiercent by volume. In another embodiment, the go |d}{%§(r¥1 e%%iisg%etween 25
percent to 74 percent by volume. In particular embodiments, the solids range may be between 10
percent to 70 percent by weight. In other particulazrl embodiments, the solids range is between 20
percent to 60 percent by weight. In certain other embodiments, the solids range is between 30 percent
to 55 percent by weight.  In certain embodiments, a cellulosic-based substrate and a coating
compositidh™dR 5 ReEenbhevatiehs basedt tRateatnyaieiiie BosUBr AR R REERERE TS Famount of

the at least ong or more base polégler ’and‘,%pe at least one or mare g}tﬂabil(i)%ir}%g%%ﬂg in ége range of
10 to 150 BEHESASIHTIRE S S AREBS WSiHT SPRRSBEM i sased SlBatrate. In other embodiments, a

cellulosic substrate and.a coatin iti n of 1k IC ture may
e  corhD o R oD o e By welght o
the cellulogigsunstiaiae Hehahaialiernaspey HammkQ to 300 parsibaihrsembesinpeisnat by The
aqueous dispersions may be characterized in having an average particle size of between 0.01 to 5.0
microns, Okifiditeakievativertignd thdbdsec(oiyeronsn etaither @nbbdidinents] inecaqueslisntdigpersion
may have an average patrticle size of from 0.5 um to 2.7 pm. In other embodiments, from 0.81.=to 1.2
um. The phrassed inarageyshfieeddiz éocddersed hrersigivetaid eniie velghhel hiehfipathee ste. In
order to measure the particle size, laser-diffraction techniques may, faor ex meple, e employed. A
particle siz& Fﬁetm?‘aé%‘é‘?iﬁﬁ]éw*‘é?é‘&%tiﬁgﬂ%rﬁéﬁ%ﬁ%ﬁﬁ@%mé% ttﬁel%ljs EPLiGh MEGH holymer
particles thbat are nt?]t %Pe?ﬁ{ti% l gi]%s%iagpet%r of the particle is the average of the long and short axes of
the particle.aﬁearﬁréleesaeé can %e MeB3dred on a Beckman-Coulter LS230 laser-diffraction particle size
analyzer or other suitable device. WO 2009/064942PCT/11S2 08/&83482 25  The agueous
dispersion may fiftR&PmRddBSTaEsA A2 RS AR KGEAEL e pErshare ARRIRIS R 8 dants,
pigments, Qst(ij%tg}ticig ents reinforcin‘g%fr' ers antifoalgg)ra ent,. anti ‘blo,cka v.vax-di§g‘§er(§io%n%ntioxidants,

. 5 (¥ ncd]mcorﬁ%)rzﬁ; edas’gersw . ample, art1cn3 vin mz%'
a neutralizi g agent, a rneology modifi preservalives, DIOCIdES, acCld scavengers, awettlng agent,

and the "k%;-éé\égi!ssmepakggﬁﬁmgﬁﬁéaoiua@&tas@5@&5&\4&0{1@%@1@@@9@@1&%@{@@9@&@@ highly

advantageous for product stability during and after the manufacturing process.  In addition the
aqueous dishesiommay-fudhar eptinpab nclhdeadlieswettiogagenin/ fileisveiting agent generally
may help make the filler and the polyolefin dispersion more compatible. Useful wetting agents include
phosphate saltapsuchcdbsedilymie xanstap hospitatasfife macttingagnt capbedrtieddson the
aqueous dispersion at a concentration of at least about 0.5 parts per 100 parts of filler, by weight.
Furthermoreftitasagudesirstraparerstimay frther Gpiskamie dae s tMelyse aFHiekEREE  an be
useful in the present invention to increase the vi§cosi%_o.f low vis}(i:osig digp rsions. Thickeners
suitable foF?%%W?ﬁ@%VéEf%@oé?tﬁf’esb‘%@g@m?ﬁ?}@ﬁﬁg AR Wh ﬁgt%lél AHSUCR as or
instance poly-actrylate type ociale ioniG thi nedifi rs. For
example, s(ﬂl fgle% ﬁ%‘i?gﬁéfgﬁﬁé%%a%&fg%%bﬁﬂﬁ m%JS(E%F{:-SiI{ %ﬁgg’grﬁgrk of AI%%%%%Hrﬁi%gtfggéerporation),
RHEOVIST); 0@ MSGAREXTM fearamaniss,ofoiba & eiay) « MGARE)T Rickenesid 6ot of
ETHOCELTm or METHOCEIim (trademarks of t%e The Dow Chemical Company) and PARAGUMTm
241 (trademarksaf HarabGhaagouthetheladdsol BiftMACOEFhnb{icddentaricel AkaoiNdba) or
AQUALONTm (trademark of Hercules) or ACUSOL(r) (trademark of Rohm and Haas). Thickeners can
be used in prlysagnount necessary to prepare a dispersion of desired viscosity.

Fluid Medium

The dispersion further comprises a fluid medium. The fluid medium may be any medium;
for example, the fluid medium may be water. Water content of the dispersion may preferably be

controlled so that the solids content (base polymer plus stabilizing agent) is between 1 percent to 74



The ultimate viscosity of the dispersion is, therefore, controllable. Addition of the thickener to the
dispersion including the amount of filler can be done with conventional means to result in WO
2009/064942PCT/US2008/083482 26 viscosities as needed. Viscosities (f'fctp 2‘3@%%5?%8”5 can reach
+3000 cP (B%%I%ﬁ‘g]@ﬁéﬁtfﬁdle 4 with 20 rpm) with moderate thickener dosing (up to 4 percent
preferably, below 3 percent based on 100phr of aqueous polymer dispersion). The starting polymer
dispersion as described has an initial viscosity prior to formulation with fillers and additives between 20
and 1000 cP (Brookfield viscosity measured at room temperature with spindle RV3 at 50 rpm). Still

more preferably, the starting viscosity of the dispersion may be between 100 to 600 cP. _ Also,
aqueous drSFERSIBNENEBY g’é?éfﬁ%?@' embrdinshTetiHiP s FaEs B A RET £ hl PR ERH8d Yo the base

polymer / stabilizing agent. |n this context, st t%%ii refers to the stability of viscpsity of the fesultant
aqueous pBISTEMY &7 ?sié"n(.’ 15 SPGeE %r tes %gfé%igﬁ‘f/,S?[E%S\f%?gslftyeig meastired over a period of

tme. Prefergly, iscgsi mrasuied ab MG s 1E0R ok Retwent pidle gipiaakviscosity over
e

a period of 94 hou S, when stored at ambient temperature.  The aqueous dispersion of the present
invention pay.LepiaipRatticles having an average particle size of from 0.01 to 5 microns, for example,
0.1 to 5 microns. Exemplary aqueous dispersions are disclosed, for instance, in U.S. Patent

Applicationﬁli’#egg("{?lgi%r\l?gg. %%9%0100754, U.S. Patent Application Publication No. 2005/0192365,
PCT Publication No. % f 21638, and PCT Publication No. WO 2005/021622, which are all

incorporated herein by reference. Forming the Dispersion oHJeous dis(}):)ersion can be formed

by any number oﬁﬁé‘fﬁ%g%%érﬁ?i@gﬁﬁff’ﬁ&%% _\?ﬁfﬁoéiﬁ?ﬂ]}ﬁg%ge ;ér YiRrcer a‘fnm_[l mbo iments, the
e forma D R R e A BB R T Corporatec
by referen%%s%ﬁzﬁ@grﬁyexample, polyolefin, and the stabilizing agent. In certain embodiments, the filler

loading in the dispersion can be from 0.01 to 200 parts by the weight of one or more fillers per

hundred parts of the combined weight of the base polymer, for example, polyolefin, and the

stabilizing agent. The filler material can include conventional fillers such .as milled glass, calcium

carbonate, aluminum trihydrate, tale, antimony trioxide, fly ash, clays (such as bentonite or kaolin

clays for example), or other known fillers.
Additives for the Dispersion

The dispersion may further include additives. ‘Such additives may be used with the base
polymer, stabilizing agent, or filler used in the dispérsion without deviating from the scope of the
present invention. For example, additives may include, but are not limited to, a wetting agent,
surfactants, anti-static agents, antifoam agent, anti block, wax-dispersion pigments, a neutralizing
agent, a thickener, a compatibilizer, a brightener, a rheology medifier, a biocide, a fungicide, and

other additives known to those skilled in the art.



WO 2009/064942PCT/US2008/083482 27  In a specific embodiment, a base polymer, a stabilizing
agent, and optionally a filler are melt-kneaded in an extruder along with water and a neutralizing agent,
such as ammonia, potassium hydroxide, or a combination of the two to f ' jon, compound.
Those havin‘é"%ﬁ?ﬂiwséﬁll in the art will recognize that a number of othe%%&%ﬁi%%%%ents may be
used. In some embodiments, the filler may be added after blending the base polymer and stabilizing
agent. In some embodiments, the dispersion is fifét diluted to contain 1 to 3 percent by weight water
and then, subsequently, further diluted to comprise greater than about 25 percent by weight water.
Any melt-kneading means known in the art may be used. In some embodiments, a kneader, a
BANBURWiyneisien, Egrpladiesy extruder, or a multi-screw extruder is used. A process for producing
the dispersions in accordance with the present invention is not particularly limited. One exemplary
process is a prodessphngpitigkagion&t:kmetolingriénalvdve-rasridyred .conmbonartsagsraingsto U.S.
Patent No. 5,756,659 and U.S. Patent No. 6,455,636.  For example, an extruder, in certain

embodimerits i oreve el bz s this ek fBeEstetEatIRO PORERCEOP or gear

pump. Exemplary embodiments also provide a bas%ireserv rﬂ?nd an itniglalbwsate&resera/noirtheeach of
which inclOHE 5 FRPC B R GG BT D98 S Stial WSS 8 B0idag Aroratha B A% reservoir
and the Inlig) Yaler (el [ESReRINEN: CON SHIARE RYTPIMBLBR HERE nRYLihsANE embodiments
a pump that provides a flow g%aa out 150 cc/min at a pressure of ZXO ar is uséd to provide the base
and the inifiglwajen %%t@é%?&%em Rhetshedimentsliguishinigcianpume: pravides a flow of
300 cc/min at 200 bar or 600 cc/min at 133 bar. In some embodiments, the base and initial water are
preheated jatalprehaaian the Resinioin therfoemiefpeielshqowdaroerftakesaspfdghiedm the feeder to
an inlet of the extruder where the resin is melted or compounded. In some embodiments, the
dispersingaggnisis betetech () threceasmdiffopryteairty aleislf Withdthe ediabiayrbthdrePisfhents, the
dispersing agent is WO 2009/064942PCT1US2008/083482 28 provided separately to the twin screw
- extruder. THE ?@?iﬁ%lﬁ%ﬂﬂ“}%r‘{’ﬂéw&?%ﬂlfﬁrﬂ’ﬁﬁh%iﬁtﬁﬁatﬁfﬁn%)?%?fé‘}%r%}ﬁogﬁﬂ@i%&é'f%%{v‘%ne of
the extruder where the initial amount of water and.base_.from the water and base reservoirs are added
through anc?ﬁ?gf}sﬁwaé(c’)?ﬁzé Fotiriante” td%f)%%?%ﬁﬁ@%%}? Oe%ﬁagg%%ﬁiﬁggngﬁé%?g clusively to
the water \?\%gﬁ%. dn ﬁggg%l%mbodiments, the emulsified mixture is further diluted with additional water
inlet from water reservoir in a dilution and cooling zone of the extruder. Typically, the dispersion is
diluted to at least 30 weight t%?tﬁ% nt water iH the cooling zone. In %Pdigﬁié‘%ﬁﬂe diltﬁte%rmdixta%e may be
n

diluted any numb&rBf HRTsS & o SBIF A i TS AV L R LV &Y Tn RSB embodiments, water is
not added ir%tzgctg}ﬁb

: B SEHEN SULERE BUl Fther fo.a-stfeam craiainingdbadaaiinaiAltes the melt
has exited ?rom t

e extruder. In this manner, steam préssure build-up in the extruder is eliminated.

In particulay. erkodimentsit avvae desireshtetilicerinriaqueeusrt dispersion-ndthe ot bitoam.
When preparing foams, it is often preferred to froth the aqueous dispersion. Preferred in the practice of
this inventipsl iméndasenfdegas at-frfrothihg agelitingxamplés ofestidaibddoteing byerts IA¢hude. but

are not limited to, gases and/or mixtures of gases such as, air, carbon dioxide, nitrogen, argon, helium,
and the liké0Partienrayskeferetielia ftﬁ@haa%iéﬁﬁﬁ%gféfﬁéﬁﬁm@)&@?ﬁt?@ﬁﬁﬂﬁﬁ?&a@gﬁ@?&‘eﬁpicaﬂy

introduced by mechanical introduction of a gas into g liquid to for, a}‘ir thér'[hisjﬁcmi ue |ts @own as
mechanicalfStRHE R BEhath i ABthER gD R ug?é‘?’c?ﬁ?l |stopr(§?é) 0 Mix & %ggrrﬁﬁonents

neSdHZO mix a
ana then bleTid e 2100 75 BiOue M L0 BRURTRER G 8% A ARHE R MONRIR: of
embodiments, from 0 to 200 parts per hundred parts of a combined amount of the base polymer, for

example, polyolefin, and the stabilizing agent.

These solid materials, that is, base polymer and stabilizing agents, are preferably dispersed in
a liquid medium, which in certain embodiments is water. In certain embodiments, sufficient

neuntralization agent is added to maintain a pH in the range of 4 to 14, In certain other embodiments,



Surfactants useful for preparing a stable froth are referred to herein as foam stabilizers. Foam
stabilizers are useful in the practice of the present invention. Those having ordinary skill in this field will

recognize that a number of foam stabilizers may be used Foam stabilizeﬁéaégg%gg@égf example,
sulfates, suctilafi&{&d*4nd sulfosuccinamates. WO 2009/064942PCT/ ) ? 29 Solution

Acrylic Polymer  The coating composition may further compise a solution acrylic polymer. Such
solution acrylic polymers are typically water solutfdn resins. The solution acrylic polymer may for
example comprise from 2 to 15 percent by weight of the acrylic type resin based on the total weight of
the formulation. Particularly preferred acrylic resins are acrélri‘c solution resins, such as Joncry10 60,

manufactuediagnehass Forldes frangaiinact Mdbe e £39 Had f%?%%‘ﬁ?ffﬁ@hﬂ‘gﬁlw MSHSh
International, Inc,; styrenated acrylic emulsion resins, such as. Joncry10 89 an 0, manufactured by
.G SonniH B S FREChA i) BB EHERREL ey M I R oy T T B

460, manufacied  B.5, G0l TOgas (65105 Asneral Deuialzeduth g 0 ncrease
Hity. r

their aqueous solu eferred acrylic solution resin is Morcryl(r) 132, manufactured by Morton

Internationgl , B Frpislsion-RoMMerd algkn: is The/caating-cempositipacaaysfusiase comprise an
emulsion polymer latex. Such emulsion polymer latex may comprise at least one synthetic latex. A

synthetic |aiguciggensraliydaowe asidnagseayddispersion pbpetymél partividsy préphireb by emulsion
polymerization of one or more monomers. The latex can have a monomodal or polymodal, for

example, bifnogaltipaatictebsidimelistribuitidids KMbasivteprseiRcHrriIORPesRbYSHAbYd.  Inone
embodiment of the invention, the polymer of the latex is a copolymer, that is, a Q‘%l%gger formed from at

least 2 moffSigharaPadinansy Bo A ‘&’b%ﬁ&l&eé‘ﬁbe&lﬁ%%er“hﬁ?)?é BFEHRTORE E558lymer.

Advantageously, the polymer of the latex has a glass transition temperature (Tg) of from -50C to 100C.
The copolymers thatiai esbfdintores ol lblopioSuaetorthersea miefa Com YL RPN iPRtideptactice of

this invention desirably have a Tg of no lower than about -10C, preferably at least about
one surface of the cellulosic-based substrate may have a combined amount of the at least one or

more base polymer and the at least onc or more stabilizing agents in the range of 10 to 150 parts per
hundred parts by weight of the cellulosic-based substrate. In other embodiments, a cellulosic
substrate and a coating composition on at least one surface of the cellulosic structure may have a
combined amount of the filler, in the range of 10 to 600 parts per lundred parts by weight of the

cellulosic substrate, or in the alternative, from 10 to 300 parts in other embodiments.

The agueous dispersions may be characterized in having an average particie size of between
0.01 to 5.0 microns, or in the alternative from 0.1 to 5.0 microns. In other embodiments, the
aqueous dispersion may have an average particle size of from 0.5 pm to 2.7 pm. In other
embodiments, from 0.8 um to 1.2 um, The phrase “average particle size,” as used herein refers to
the vohume-mean particle size. In order to measure the particle size, laser-diffraction techniques
" may, for example, be employed. A particle size in this description refers to the diameter of the
polymer in the dispersion, For polymer particles that are not spherical, the diameter of the particle is
' the average of the long and short axes of the particle. Pasticle sizes can be measured on a Beckman-

Coulter 1.5230 laser-diffraction particle size analyzer or other suitable device..



WO 2009/064942PCT/US2008/083482 30 OC. Desirably, the Tg of the copolymer is no higher than
about 50C, preferably up to about 40C. The generally preferred range is from OC to 40C. The Tg of the
copolymer of the com&?sition of this invention is determined by differentiaICSTca} 2neia ;gﬂlgimetry
(DSC). WHRYH ‘Pange of monomeric compositions are useful for fhe %?ex component of
aqueous coating composition of this invention, in a particular embodiment it is preferred that the
copolymer is uncrosslinked by virtue of there beirg no crosslinking monomers present in the group of
ethylenically unsaturated monomers present in the polymerization mixture from which it is prepared.
That is, it is desirable in this embodiment that the copolymer be produced by polymerization in the
absence of crosdfisianepPHbAGPREISIORRL TG SUTARIMRISafehine 22miarfEREMA%ve embodiment,
it is desirable for the_copolymer to be Ii%htll%(_crqsslinked. This may, be acc mgjisheg zPrth e inclusion in
the polymeHZKISH R ATE F0R: RRTH th & LS BBRARE s prEp ATt bF & monomerthat 16 multfunctional
and of known ylility 85, 2, GOSRIINKE, %éﬁ?gl%%ng%fgseémé&oggvmy&iﬁgﬂ_{@ég@r%@@wtﬁra;@a@,%wlate- In
this part|cuvrar embo iment, it Is preferred thatthé content of crosslinking monomers in the copolymer

is no moregthan aboyt.2weightResee e Rrefevally Sram - RR I weiaht persantanere. pieterably
from 0,01 to 1.5 weight percent, still more preferably from 0.1 to | weight percent, where the weight

percentagesmsenbasesh oa ihgtoial weightofnpnomenstiilith eupioky and riftatibn muxelrauring A wide
variety of monomers may be used to prepare copolymers suitable for use in the composition of this
invention. fiWetkdacrylate copolymers comprising primarily (meth)acrylate monomers are one desirable
type of copolymer.  For the purposes of the emulsion polymer latex of the present invention, the
term "(meth)" indigatesithairthemetbyiguhstituedfcanpaptivadtinstided fillthe alaesegércompounds
modified by that term. For example, the term (meth)acrylic acid represents acrylic acid and methacrylic
acid. WO 2069/664942RPCFHISROORI0S3A8RKR1he filler and the polyolefin dispersion more

compatible. Useful wetting agents include phosphate salts, such as sodium hexametaphosphate, A
filler wetting agent can be included in the aqueous dispersion at a concentration of at least about 0.5

parts per 100 parts of filler, by weight.

Furthermore, the aqueous dispersion may further optionally include a thickener. Thickeners
can be useful in the present invention to increase the viscosity of low viscesity dispersions.
Thickeners suitable for use in the practice of the present invention can be any known in the art such
as for instance poly-acrylate type or associate non ionic thickeners such as modified cellulose ethers.
For example, suitable thickeners include ALCOGUM™ VEP-II (trademark of Alco Chemical
Corporation), RHEOVIS™ and VISCALEX™ (trademarks of Ciba Ceigy}, UCAR® Thickener 146,
or ETHOCEL™ or METHOCEL™ (trademarks of the The Dow Chemical Company) and
PARAGUMT™ 241 (trademarks of Para-Chem Southern, Inc.), or BERMACOL™ (trademark of
Akzo Nobel) or AQUALON™ (traderark of Hercules) or ACUSOL® (trademark of Rohm and

Haas). Thickeners can be used in any amount necessary to prepare a dispersion of desired viscosity.

The ultimate viscosity of the dispersion is, therefore, controllable. Addition of the thickener

to the dispersion including the amount of filler can be done with conventional means to result in



With reference the emulsion polymer latex of the present invention, as used herein the term
"(meth)acrylate copolymer” means a copolymer that contains in polymerized form at least 80 weight
percent (meth)acrylate monomers and (meth)acrylic acid monomers. In a}pcr%fqgr%{gw%g%%diment, the
copolymer c Yelln ’l‘?{"%?ymerized form at least 90 weight percent (meth)acry Ate monorners and
(meth)acrylic acid monomers, while even more preferred is the embodiment wherein the copolymer
contains in polymerized form at least 95 weight pétcent (meth)acrylate monomers and (meth)acrylic
acid monomers. In a highly preferred embodiment, the copolymer is a pure (meth)acrylate, or a
pure (meth)acrylate except for the inclusion of a non-(meth)acrylate seed therein. These copolymers
desirably corsistiesyoraam ofifrrstaeiIte tSHNETY Grat SR sesiohonmatls argh
(meth)acrylic acid monomers. __ With reference the emulsioF pg#?r/r'l[}%r Ia1'3ex ch ttg%agég%gnt invention,
as used hel eIt P AR Y SRR A BRSPS FERIRT 1S e ia thdSE Ponc

€ those monomers that are used

to prepare {he mo%tgtz)g%%%?to%y%%g%&ﬁ%ﬁnwa&ﬁg&ﬁm{geﬁmg&ﬁ%@%mﬁ@;mg%@&9&5@&%}invention-

Included therein are tonventionally Known acrylates, such-as, for xample, alkyl esters of acrylic acid,
represented Ly iRe.fmie- ShiziaCHE QRR. Andmatbasanic-Acll e puesaptegkdy tag formula CH2 =
CCH3COOR, where R is a hydrocarbyl or a substituted hydrocarbyl group containing from 1 to 16
carbon atomsodiiertermé{metivaceyieaaic: mahnerineis Rig aeshtpo)induld enaerptideadity, thethacrylic
acid and substituted derivatives thereof.  With reference the emulsion polymer latex of the present
invention, asttigedikreséinaftbetdivper{inetmabaharecmoBrive?? g5 used herein is meant also to include
the monovinyl acrylate and methacrylate monomers. The (meth)acrylates can include esters, amides
and substituted dervativesiharpatisaeneraliytharprafersedi{methjadrylaissavd @k GBealkyl acrylates
and methacrylates. 32 Examples of suitable (meth)acrylates include methyl acrylate, ethyl
acrylate, batykedoryhatbasheriineoryibilizizthgtihbxipl hisrgratextounpiliforie antcisebttyldcrylate,
n-decyl acrylate, isodecyl acrylate, tert-butyl acrylate, methyl methacrylate, butyl methacrylate, hexyl

methacrylatBcoshafyPrietriaAaEEo S BRREPSim atPrtRNalS SRS EIed BaRRRGR dhhyiseRate and

acrylamide. The preferred (meth)act-ylates are methy] acrylate, ethyl.acrylate, butyl acrylate,
9&[ e 10(? 0?;1 Erc?c ?EF%CIYITE s¥éym silllred a% BX %C oufg l*ar%au y—?fc r1¥;

2-ethylhexyt AT ERET SR ERIATES iSdOSTIT Aeryiate, hethyl methacryiate an methacrylate.

Other SUit?:fé%éﬁtocﬁ‘%@%@M'UQ&W@L&'% Lachdpias,and methacrvatesipeiuding.ashic and

methacrylic ester monomers: methyl acrylate, ethyl acrylate, n-butyl acrylate, t-butyl acrylate,

2-ethylhexyl acrylate, decyl acrylate, isobomyl acrylate, methyl methacrylate, ethyl methacrylate,
RO Ogr Gt A T B R e

n-propyl methacryl&t A I RS R R TR SRR PGB Gy et acryT ate, sec-butyl

methacrylale SYCloNS MR DAGSRIRRIMERAEYIRenRARRINY methacrylate,

t-butylamin et’hyl methacrylate, stearyl methacrylate, glycidyl methacrylate, dicyclopentenyl

methacrylate, phenyl methacrylate, I_\/IonorzES sui&aple, fotr use.ag co EFt)org??xntﬁ.i{d‘r‘g&}%lymelrs are
often classified a5 HAPH HISHS HBEIRR e amiam ISR THe Giasd Fransifion temperature (Tg) of

the homopghekRISRRAALIOMINS DAl ASHEARIR.ANAY TaRemass ghaactenized as

having a Tg greater than 40C for its homopolymer, while a soft monomer is characterized as having a

Tg of 40C g jigssdar its. hemenrslmenshniafenr eddnidameaoriatromenpriaicisaeethyl
methacrylate. The soft non-functional (meth)acrylate monomers have the formula: tic?

incorporated herein by reference,
Forming the Dispersion

The aqueous dispersion can be formed by any number of methods recognized by those
having skill in the art. In certain embodiments, the aqueous dispersion may be formed by using
techniques disclosed for exémple, in the dispersions were formed in accordance with the procedures

as described in W0O2005021638, which is incorporated by reference in its entirety.



) 1 CH2=C-C OR2 wherein 121 is selected from the group consisting of hydrogen and methyl, and
R2 is an alkyl group, preferably having up to about 15 carbon atoms. As used in the specification and
claims, the WO 2009/064942PC T/U S2008/083482 33 term "alkyl" meagéé%%%g ;ags%yclic
saturated hy‘é’r%&&%%(?‘fgg‘)‘?oups that can be either branched or unbranched. Exemplary soft,
non-functional acrylic monomers include, but are not limited to, butyl acrylate, isobutyl acrylate,
ethylhexyl acrylate, isodecyl methacrylate, lauryl ?ﬁethacrylate, tridecylmethacrylate. Butyl acryl ate is
a preferred soft, non-functional monomer.  Suitable non-ester monomers that are sometimes
classified with the (meth)acrylates are the nitriles. A preferred nitrile monomer is acrylonitrile. - While
the more highly pRefartedtAbetimmEhrSRIre Bt ASANRIEASSRmRY Sthﬂléamfs?g‘r% Reftich may
contain up to about 5 weight percent of other comonomers that are not (met rylate ers,
other embbHiAHER L r‘?fbﬁxg]&l éfP A48 oy TR, oaﬁlrgrﬁenr%ug%ﬁr%rfﬁ:ﬁgggtibuv%e%r%%%%ea At gg%%%@ as much

as 20 welgt pgigen Al MNRMER Al A16 Babimeblacudaie menamers.QRtipenamesfat are

: €, . : :
useful in thése copolymers of the instant invention include vinyl aromatic monomers, aliphatic

conjugated,digne,Monemetsnmoneethyienisallyupsaturaiadicarpasylic atig roneaerdnvinykacetate
monomer, vinylidene halide monomer and vinyl halide monomer. In some other desirable copolymers
suitable foenBediméhis hyéiitomngihe adonbrfierslefding thelyareridamicnant xtelrdiind udenfrdnsand 40
weight percent of one or more (meth)acrylate monomers.  As used in the specification and claims,
"vinyl aronsathedimoemsmeis dispertiefine dins dined riparraisnt peuhacEsTtabi G BRI Petnatic ring
and at least one aliphatic-containing moiety having tﬁinyl uns %uratiortl;bgrovi etd. Illgstrative vinyl
aromatic niBHSAERSYNEITRRS Sreh SommEtsy” ﬁﬁ?e &7 IR8thy? SEFENE Yo b dimethyl styrene,
o,p-diethyl styrene, p-chlorostyrene, isopropyl styrene, t-butyl styrene, o-methyl-p-isopropyl styrene,
0,p-dichlorostyreAey ard-misadirgsnterardafoThin e fel Py DinyAcrdmeaTpe bt idketfehd and

vinyltoluene; and due to its commercial availability and. low cost, s&zrene ig the more preferred vinyl
aromatic nw Y® mixer, single-screw extruder, or a multi-screw exfruder is used. A process 101

producing the dispersions in accordance with the present invention is not particularly limited. One

exemplary process is a process comprising melt-kneading the above-mentioned components

according to U.S. Patent No. 5,756,659 and U.S. Patent No. 6,455,636.

For example, an extruder, in certain embodiments a twin screw extruder, is coupled to a back
pressure regulator, melt pump, or gear pump. Exemplary embodiments also provide a base reservoir
and an initial water reservoir, each of which includes a pump. Desired amounts of base and initial
water are provided from the base reservoir and the initial water reservoir, respectively. -Any suitable
pump may be used, but in some embodiments a pump that provides a flow of about 150 ce/min at a
pressure of 240 bar is used to provide the base and the initial water to the extruder. In other
embodiments, a liquid injection pump pravides a flow of 300 cc/min at 200 bar or 600 cc/min at 133

bar. In some embodiments, the base and initial water are preheated in a preheater,

Resin, in the form of pellets, powder, or flakes, is fed from the feeder to an inlet of the
extruder where the resin is melted or compounded. In some embodiments, the dispersing agent is

added to the resin through and along with the resin and in other embodiments, the dispersing agent is



WO 2009/064942PCT/US2008/083482 34  The term "conjugated diene monomer, as used herein,
is meant to include compounds such as 1,3-butadiene, isoprene, 1,3-pentadiene, 2-ethyl-1
3-butadiene, and 4-methyl-1,3-pentadiene, 2- methyl-1,3-butadiene, pipq; Jﬁﬂ S&%ﬁg%tadiene), and
other hydroc‘é%%??%?lﬁétf}é%s of 1,3-butadiene. The preferred alkadiene mon%lme%s 1,3-butadiene.
Other monomers inclusive as aliphatic conjugated dienes are halogenated compounds, such as, for
example, 2-chloro-1,3-butadiene.  The monom®rs of the vinyl group, such as, for example,
"vinylidene halides" and "vinyl halides", are suitable for inclusion in the copolymer of this invention, and
include, for example, vinylidene chloride and vinyl chloride, which are highly preferred, Vinglidene
bromides AFRY i) 1aRGHSIIEER RIS BE RIS d RABIEP S L RS HEF WitiTh SR &0 group is
vinyl acetate. _ Suitable alpha, beta-ethylenically unsaturated aliphatic carboxylic. acid monomers are
monoethy &SRR SAH0 BRE HEARL AT %3’({/%15 N Féladr%&% fgiﬁﬁén %%%:ar%g%/ﬁic acids having the

ethylenic ypsatirafion alphaheta.10.at ipastane:ebibe £arhaxh gEauns-nd similasipasagers having

a higher number of carboxyl groups. It is understood that the carboxyl groups may be present in the

acid or salt ferm Rk inuvnich Yy reRIREENS e aiion:stchamammeniumbbyidrogemer a metal
such as, for example, sodium or potassium) and are readily interconvertible by well known simple

proceduresmulsiipesificuexarfples ditthe wifhaldosteakthydenicafiponsaturetedcalisradibiéarboxylic
acids are acrylic acid, methacrylic acid, fumaric acid, itaconic acid, maleic acid, aconitic acid, various
alpha-substidtedliagaane atibseatsreas BipRalathschiRersens Sisted i oplrrsi e BB Eht aipha-butyl
acrylic acid. Highly preferred acid monomers are ac:g/elljc acid aqod r(HFtth cg{lic a Q.Df tim\éViEh tﬂsgard to
the amount BFREEHORBAEPthalt S SRERARS B re BHEE RIS Lo POR mer At ab

as discusse ove, it

appears thal there s fade:off e of e acld ol ol MeiRROmEs AR Baied A pKa i
e

€ Qs
aqueous solution and the amount o acid monomer desirably included in the WO

2000/064942P TS 2008(083482, 35 £aRaly Mer- W hilaa fisherasid conieatcan hedalerated and

may be desirable for relatively weak acid monomers, for those acid monomers that are relatively
stronger agidhmanamersdthe aeid coptaiatgf thecopaljmerdsdesidbly less.

In particular embodiments, it may be desired to utilize the aqueous dispersion in the form of
foam. When preparing foams, it is often preferred to froth the aqueous dispersion. Preferred in the
practice of this invention is the use of a gas as a frothing agent. Examples of suitable frothing agents
include, but are not limited to, gases andfor mixtures of gases such as, air, carbon dioxide, nitrogen,
argon, helinm, and the like. P;lrticularly preferable is the use of air as a frothing agent. Frothing
agents are typic_aily introduced by mechanical introduction of a gas into a liquid to form a froth.
This technique is known as mechanical frothing. In preparing a frothed aqueous dispersion, itis
preferred to mix all components and then blend the air or gas into the mixture, using equipment such

as an QAKES, MONDO, or FIRESTONE frother.

Surfactants useful for preparing a stable froth are referred to herein as foam stabilizers.
Foam stabilizers are useful in the practice of the present invertion. Those having ordinary skill in
this field will recognize that a number of foam stabilizers may be used. Foam stabilizers can

inctude, for example, sulfates, succinamates, and sulfosuccinamates.



In preferred embodiments, the content of alpha, beta-ethylenically unsaturated aliphatic carboxylic acid
monomers in the copolymer is desirably in the range from 0 to 4 weight percent, more preferably from
0.2to 3 Weigvr‘j]t percent, still more preferably from 0.3 to 2 weight percent.P T/\{}Vitg‘i)rsjftg?,eﬁcope of this
invention are"StH&YEH138timents wherein the copolymer utilized would ndt B casaitied as a
(meth)acrylate copolymer. Other copolymer types that can be utilized include, for example,
combinations of vinyl aromatic monomers with (n?éth)acrylate monomers, such as, for example, the
styrene acrylates, and of vinyl aromatic monomers with conjugated diene monomers, such as, for
example, styrene butadiene copolymers. These copolymers may be noncarboxylated or carboxylated.
The copolywietiordiesdiy Rolyfaere, for example, by charging the monomeric ingredients, water, and a
surfactant (when employed) into a reaction vessel, purging the reaction vessel with an inert gas, such
as, for example, TiiFogaimgtoorepsitenesseiticily @ihreoxygendromytiverriactor Yesbswllutiod heating the
reactor vessel to the reaction temperature, usually from 800 to 100C. When the reactor vessel reaches
the desiredqetiemoly s ser SipicelLa v #tsabiian fssnsadde diyinp reditiprxeddary dATetiE P action is
continued for 2 to 4 hours. After the reaction is comé)%fted, the re@ctcg{%etigel [ coolgtdo. This synthesis

yields an &QTE5S TIPGree EothPoYiish ebMpPSHY tes LBbRin B8 YEBeEthe

erin ' water. In'some instances, the

composiion ias, e BpReaiance ladmliiand.hlsdn ek NANGRS QKR kS M ggar solution.
uae

The process onro uction o copolymer may inc he use of a seed, which may be a

(meth)acrylats, Rolysiie8eof ARLRELsare uasiuhie gontial ke, wiimate.paricimsize of the WO
2009/064942PCTTUS2008/083482 36 copolymer produced, or otherwise useful in the production

thereof. Asiis:wellokapma.iRihaast iheltegulation efimnitiakbseethoanBs Y sad 0 contidhtheed timate

range of particle sizes of the copolymer produced. Useful copolymer particle sizes are in the range of

from 700 tdy19DQ00exsgsticios. Inc., Aniddsies 6o niewwivaet piidlerienditardianadvid corpounds, that

is, surfactants, can be employed in the copolymer synthesis process. However, in some instances, no
H%%lﬁlh

surfactant &meR|irdd: EasHRSHISA &HiBrHicS ié??%ﬁara%ﬁ@téﬂt@%ﬁaagﬁ%%@ PHATE A246L
brand surfactant avajlable from Rhone-Pqulenc oxyethylene alkyl pheno ctants, and
N,N-biscarE? C&?{%ﬂ%@%gﬁr%%cous Sonl%ﬂlt&, %lgli:e cﬁi‘gfﬁay ljﬁ}é qﬂlon es%n 8 %Bzgéﬁggg

I
C .
ine, respective er-usetul surfactant'is 2EP, the sodium

salt of dod%c%‘@ta%qléﬂl %p&@&xgggﬁ’rﬁwhich is available from The Dow Chemical Company,

Midland, Mich. 48640, U.S.A. Crosslinker = The coating composition may further comprise a
crosslinkergaUaioarpesineraiclude, but are not limited to, metal salts. Crosslinicing occurs by
merely removal of the water during drying of the coating composition of the invention. Suitable
crosslinking ageritseareiigr @xgmyiten mujtivalentnmetatcantpolndspayuiardgehrdnmb aitrdten zinc
acetate, zinc sulfate, zinc oxide and the like. One of the most preferred metallic salt insolublizers for a
carboxyl ated mesdie s M AP 2iE st gne synthetic latex, A synthetic latex is generally known as an

aqueous dispersion of polymer particles prepared by emulsion polymerization of one or more
monomers. The latex can have a monomodal or polymodal, for example, bimodal, particle size
distribution. Mixtures or blends of latexes can be employed.

In one embodiment of the invention, the polymer of the latex is a copolymer, that is, a
polymer formed from at least 2 monomers. The latex may contain a single copolymer or more than
one copoiymer. Advantageously, the polymer of the latex has a glass transition temperature (Tg) of

from -50°C to 100°C.

The copolymers that are useful alone, as opposed to these useful only in a blend, in the

practice of this invention desirably have a Tg of no lower than about -10°C, preferably at least about



carbonate. An alternative approach known in the art is to add the ammonium zirconium as a chelate
with lactic or citric acids or with a blend of the acids. For the example in this application ZAC (Zinc
Ammonium Carbonate) was the preferred option. Other cross linkers incl sium
Zirconum Cé?@owg?é")ﬁ 44 Azc (Ammonium Zirconum Carbonate). Metal%?‘:g‘éléﬁ?ﬁ%ﬁr%%%?ents may
also be used. Exemplary polyvalent metals include, but are not limited to, zirconium, titanium, hafnium,
chromium, zinc, aluminum, or a mixture of any tw or more thereof. Zirconium is especially well suited
as a metal cross-linking agent. The metal cross-linking agent is typically a salt WO

2009/064942PCT/US2008/083482 37 or complex of ammonia, aceatate,ﬁ%ropionate, sulfate, carbonate,
nitrate, phB&phResirehidhe. Hcehiacershme, DR EBY AR o Snpresddy mol iedt CThus,

exemplary_metal cross-linking agents include ammanium zirconium carbon zirconiu ¢
acetylacetgh%@éfl%%%ﬁfﬁr%ﬁ” %éé%fsz#gg}rtéluént%géggna 15,% 8%%FUC°-§J1% le%tz%%c%ﬁ?} n phosphate,

potasSium, i GIR CohanaIc. A5G B, 0CILIm,RCSRARIE 7 Fsgpum tarrate, zinc oxide, and other

combinations of the above polyvalent metals and cotinter ions.Similarly, organic titanates such as

titanium acetylacetonate and titanium lactate chelate can be usf%gf Fitltller for the Coatip(%Composition

The coating comPBOSHBN I TES PP USRS BRSBTS Hifdrs ‘S A S TGS *but are not
imited to, PIAMENS, SUHRIATENISUARTIRARCT conB. AR WEL AR Anduidelygagunerciall
available. Exemplary p%gme ts include, bbut are not limited, to clay, kaolin, talc, calcium carbonate,
titanium digxidgcalcivmalumind T RIgRaT st sYIHalinRabmer Rigmentiineoxide,
barium sulphate, gypsum, silica, alumina trihnydrate, mica, and diatomaceous earth. Additional
exemplary{pighyesnisanciudesbicarme natdinitedtoinoteeo bemeticiclaysandfotheritgbésiof inorganic
nano fillers such as nano calcium carbonate, nano-mica, nano zinc oxide or other metal oxide.
Exemplaryppisteredpigmisitsésictbidn Bis embaibmiing g ds, wagimerdie peaiesetrParbonate, titanium
dioxide, satin white and synthetic polymer pigments, including hollow polymer, pigments. The coating
compositiotPHias EatRprisdifeds gy Qﬁi*—}pi‘&%ﬂ% HS?W&?@‘ﬁtoﬁf?fﬁ‘éoél?%%?éshﬂ@P@% 8kd on the total
weight of the coating composition. All individual values and subranges from less than 75 weight
percent are inclutieth hiseminianduhisdivsadihisdisrfoe dhepiendomextrhpléshtheceaatipreoriposition
may comprise less than 65 percentﬁgi/ weight of one or more fillers, based on the total weight of the

coating coMPoRItiSAOBRiRhAsE Al o e ROBARE CHATS SIS T ESPE STHEHEES FB8 TR 85 percent

by weight of one or more fillers, based on the total weight of the . WO Jinker. sich as. f
2000106498 PEH S SU0STOR I S S B et B o S e sl

composition fmay.comRIiSgJess han A%-RASRRANAY Weldht afene, cLmeie-diers  hasestenihe total

weight of the coating composition; or’in the alternative, the coating composition may comprise less

than 35 pergeniinnweightahene abmekesfillens cbpaedonstherotakweighi.of thesoatirgpgomposition;
or in the alternative, the coating composition may comprise less than 25 percent by weight of one or

more fillersyrbasédydrothn 6.001abReighhopihrencoating edmpbsition 0.01 to 1.5 weight percent, still

more preferably from 0.1 to T weight percent, where the weight percentages are based on the total

weight of monomers in the polymerization mixture.

A wide variety of monomers may be used to prepare copolymers suitable for use in the
composition of this invention. {(Meth)acrylate copolymers comprising primarily (meth)acrylate

monorers are one desirable type of copolymer.

For the purposes of the emulsion polymer latex of the present invention, the term “(meth)”
indicates that the methyl substituted compound is included in the class of compounds modified by

that term. For example, the term {meth)acrylic acid represents acrylic acid and methacrylic acid.



Substrate  The substrate generally comprises cellulosic materials Such cellulosic-based substrates
are generally referred to as paper and/or paperboard products, such as newsprint, uncoated
groundwood, coated é;roundwood, coated free sheet, uncoated free shee%, &qggza‘%w 3%1? industrial
papers, linerBEHFY ¢ f’?ﬁéating medium, recycled paperboard, bleached paperboard, writing paper,
typing paper, photo quality paper, wallpaper, paper towel, toilet papers, wipes, and etc. Such
cellulosic-based substrates can generally be forniéd from at least one or more paper webs. For
example, in one embodiment, the cellulosic-based substrates can contain a single-layered paper web
formed from a blend of fibers. In another embodiment, the cellulosic-based substrates can contain
amulti-layered papik (eFraties SeSaTEe PRI AHErS1dPe PSS Mg ERM Je LR e €8N also be

a single- or multi-ply product (for examsple, more than one paper \é\{eb ,r.wtée ein or}1e %Eénoreﬁf the

plies may cOMEIRSS D EPRIEB o r el S Ryt M & BrRLE At PaveRtion . Normally: the Basis weight
of a CG”U'OSiC-b?@ﬁe licpsfé@%oﬁég%r?r%ﬁ%%‘ég fion s hehugen 19,1040 JRRS RELSAUAES meter
e spe u

(gsm). Nor]?*ﬁlgﬁi}, pecific volume of cellulosic-Based substrates in accordance with embodiments
of the presgatiDVENtig iR MERRR 3R MM DM |G ReRAIMEIBR(GIae) monohidys @ha variety of
materials can be used to form the cellulosic-based substrates of the present invention. For example,
the materiaindgsatiginakerceibtesicvhrisetdaubatpiefecadiinbtunhebddident wherein the copolymer
2009/064942PCT/US2008/083482 39 fibers formed by a variety of pulping processes, such as kraft
pulp, sulfiteqptdip; iherhomsciidivatols, Wrideiblt hReent (PUpaervbiGIBCABERS F8SfHISHMEYEfocess of
the present invention include, but are not limited to, any cellulosic fibers that are known to be useful for
making ceRtbEIEBEEE sheets. Exemplary fibers include, but are not limited to, virgin softwood and
hardwood fibers along with non-woody fibers, as well as secondary (that is, recycled) papermaking
fibers and mixturgsathighéppicfalprogodionst. lorcpellimssic synthateiBerddan=As8®Be utilized.
Papermaking fibers may be derived from wood using any known pulping process, including, but not
limited to, Krsthiaseystafeeat donBaipision of PIRsBrRAFEE ?B?drf%’k‘?ﬁb BABEF R RRbE S mprise any
natural or synthetic ceIJqusic fi gvrs fjnd%h(?n ,lbut not Iimitegl_toq[, (n%& a%roqg/t Jibeﬁﬁm%‘f’d}lé‘s cotton,
abaca, kerSF 2B oGP 48 & AN s s G s S AW Ut Hemp: bagasse, milkweed floss fibers, and
pineapple leaf fibers; fibers such as those obtained from deciduous and coniferous trees,
including s I?t%hc?ao(g%za?g \gﬁcﬁ]aﬁg%orthem and southern softwood kraft fibers; hardwood fibers, such
as eucalyptus, maple, birch, and aspen. WPﬁodé/ ikt)ersf(i n be pre aretd in Qiggkﬁﬂ%lrgn%ll&gield forms
and can be pulpel i ERFRABWR TSRS PRRERIGAG S0t R fitiited 10, Raft, sufie, high-yisld pulping
methods and oier Knewi,RUlRINS Metods- Fhars Rienaies I araangsaly aulpiog ethods can

also be used, uding, but not limited to, the fibers and methods disclosed in U.S. Patent No.

4,793,898, (sste DS B0l 3RR ok A_MAAGR Rl-ake k Be Batpolillas 419084 ib3thdssurd e 10, 1986
to Chang et al.; and U.S. Patent No. 3,585,104, issued on June 15, 1971 to Kleinert. Useful fibers can

also be proguearhycantbrasuinoke pulpingtexemphfiddripydhBe RS s ito 05 5088i6R8dissued Jan. 21,
1997, to Gordon et al. .

represented by the formula CH, =CHCOOR, and methacrylic acid, represented by the formula CH,

= CCH;COOR, where R is a hydrocarbyl or a substituted hydrocarbyl group containing from I to 16

carbon atoms. The term "(meth)acrylic acid monomers” is meant to include acrylic acid,

methacrylic acid and substituted derivatives thereof.

With reference the emulsion polymer latex of the present invention, as used herein the term
"(meth)acrylate monomers" as used herein is meant also to include the monovinyl acrylate and
methacrylate monomers. The (meth)acrylates can include esters, amides and substituted derivatives

thereof. Generally, the preferred (meth)acrylates are C-Cs 2lkyl acrylates and methacrylates,



WO 2009/064942PCT/US2008/083482 40  In one embodiment, a portion of the fibers, such as up to
50 percent or less by dry weight, or from 5 percent to 30 percent by dry weight, can be synthetic fibers
such as rayon, polyolefin fibers, polyester fibers, bicomponent sheath-corg.fi lcomponent
binder fibers‘,vgnz(gq%{(éﬁﬁ?é"‘. An exemplary polyethylene fiber is PULPEX(r)%%%?%%ﬁHerCUIeS, Inc.
(Wilmington, DE). Any known bleaching method can be used. Synthetic cellulose fiber types include
rayon in all its varieties and other fibers derived ff8m viscose or chemically-modified cellulose.
Chemically treated natural cellulosic fibers can be used such as mercerized pulps, chemically stiffened
or crosslinked fibers, or sulfonated fibers. For good mechanical properties in usin%_ apermaking fibers,
ey u R

it can be desirabfSamalents HEEREREERAN HE e AT G EHEHISH B DAy Tightly refined.
While recycled fibers can be used, virgin fibers are generally u . for their. mechanical properties and
lack of coﬂ’t‘ﬁ?ﬁiﬁ%{ﬁ e 'éartgelr}f%x ﬁ%&%?’r%ﬁ {naé:F faé% aélé?lfﬁ?gg%%%%}s, cellulose pgr)%dl]ced S%/Pmicrobes,
rayon, an.da%mﬁgﬁgﬂwl%ﬁpﬁ%&'ﬁle‘&{ﬁﬂlﬁﬁ%ﬂé{&fﬁ{ﬁﬂ\éﬁaﬁﬁﬁ%ﬁﬁ Suitable-papesmaking fibers
can also include recycled fibers, virgin fibers, or mixes thereof. In certain embodiments capable of high
bulk and goeE LAMRIasSIK® Arareriesathe ikers canyhaveem Sangtien:StangdaridereBress of at least
200, more specifically at least 300, more specifically still at least 400, and most specifically at least
500. In sometathermeibodinentse pettisheoitaeccfibérsiuia tto titd ueolrisePeethy hg<ahyoidight may be
synthetic fibers.  Other papermaking fibers that can be used in the present disclosure include, but

are not limiesdl BSTPRPEIISFEREGY spyRidy ipeteawahrid DRIA ReBAST G P8R B fibers are those

papermaking fibers produced by pulping processes providin ield of about 65.percent or greater,
more spec?ﬁ%%ﬂ%}e&‘b’ﬁﬁ]f’g}%l%‘@?ﬁé‘ﬁg%%&ﬂ@getseﬁ%ﬁﬁ%%ﬁf}%gfelgscri{ééﬁ?caaﬁf\}ﬁff Ib%%eé}%tc{%f Sg%rce nt. Yield
is the resulting amount of. processed fi ( Pe theqnitiad Jpass. Such
pulping pré?:%lgsos%%si'nné ﬁ%el EB:Ilé;]aac{s eegi %L%ﬁ?ﬁé?{n%(?r%ge%@ﬁgéﬁ%ﬁg?B %g)%@\i/%@i%@&%ma
2009/0649426GTR200BIARRAER L. chemienmonashanical e (GIMlopesstieiplassure
thermomechanical pulp (PTMP), thermomechanical pulp (TMP), thermomechanical chemical pulp
(TMCP), highpyipid setiiapatps; ard highayielad<ialipylpetial viarhich-tealentieeatuiting fibers with
high levels of lignin. high yield fibers are well known for their stiffness in both dry and wet states
relative to typicatchertiealyiaslpedefivansthacribsolsnbanbagthientaterd pulpipesdhay include
softwood fibers having an average fiber length of greater than 1 mm't for exzfalhm§ler, fib(—;l-]r Ie|i1gth from 2
to 5 mm baREEReR A e HERRMRSGRATEN T, 8P S S B ISR SR RS Bt A& Mot limited to,
northern softwood, southern softwood. redwood, red cedar, hemlock, pine (for example, southern
pines). spriEE & &ample, black spruce), combinations thereof, and the like. Exemplary
commercially available pulp fibers suitable for the present invention include b(ﬁt are lngt Iir,r;g[&,d to,

those available fr%‘%ﬁ&ﬁt%‘%ﬂrHﬁE.aﬂﬁ?fé?‘{PFé“ﬁHU’éoH’é%‘?%‘fiBﬁ?f@Néﬁ B-fge o

InN'Some
embodiments, hardwood fipbers, such as eucalyptus, maple, bi n I] o be
used. In ceﬁ%‘?"ﬂ‘?&’a?‘?@%%‘?%%35?§p¥5§%setrr§n r%é%nbgm aefg%ﬁ gi‘fﬁ?p dbgﬁlr%g %gﬂ%#ga%éls "% g? gﬁ‘%@ss of the
web. Eucalyptys fibers gan alsp eanance e RHapiness Re1aass Heapasiby-and shangecths pore

structure of the paper to increase the wicking ability of the paper web. Moreover, if desired, secondary

fibers obtaipeghfiepaiiaryciadimadetialenmay hensede siahas fibgrypfron selrsdsrsuch as, for
example, newsprint, reclaimed paperboard, and office waste. Further, other natural fibers can also be

used in thehpreseirirveatiorcsudhad @ratasshivangrass: mithwed dfidssiiiteapple leaf, and the like.
In addition, in some instances, synthetic fibers can also be utilized. Some suitable synthetic fibers can

include, but are ngdimgited19urayanifibers) ethvlenavimdralcebatcopalimer fibers, polyolefin fibers,
polyesters, and the like.

T
CHp=C—C-ORp
wherein R, is selected from the group consisting of hydrogen and methyl, and R; is an alkyl

group, preferably having up to about 15 carbon atoms. As used in the specification and claims, the



WO 2009/064942PC T/U 52008/083482 42  The cellulosic-based substrates can be formed from
one or more paper webs. The paper webs can be single-layered or multi-layered. For instance, in one
embodiment, the cellulosic-based substrates contains a single-layered p /%%%5@& is formed
from a blend‘%?%@(g?% example, in some instances, eucalyptus and softwood fibers can be
homogeneously blended to form the single-layered paper web.  In another embodiment, the
cellulosic-based substrates can contain a multi-layered paper web that is formed from a stratified pulp
furnish having various principal layers. For example, in one embodiment, the cellulosic-based
substrates contains three layers where one of the outer layers includes eucaléz%tu ﬁbg%d V\éhile the
other two 58 HRAi B ROHIREF A AR IRFR FiB S8R STRE S RRb ST A BRE Biter fayer and
the inner layer can coptain eucalyptus fibers, while the remaining puter layer can cantainnorthern
softwood Rflél?f%axé‘?g ﬁxgglﬁ?raé ; ?ﬁ%nﬁ]r'él%ngﬁjﬁl\é\lipﬁg %f/&osn%néilrsa’lgscouinc’lude blends of var’iou%}F types of

finers. Fora%ﬁg'i Pl8, i ONe SIbodivient, 008 Afdhe, uarRYEE,FAN GaRA-aLlendof eucalyptus

fibers and northern softwood h-aft fibers. However, it should be understood that the multi-layered

paper webgaginalagie ani Nnombieral daye rsppdereande moadenitmvariousdypes of fibers. For
instance, in one embodiment, the multi-layered paper web can be formed from a stratified pulp furnish

having only two RUAGRENAVELS. montR SRR dodiLans embadingal OE i aigsoRidnuention, al least

a portion of the fibers of the cellulosic-based substrates can be treated with hydrolytic enzymes to

increase sigRQLh ANkLraduICaHNt olBnbakiculaey thadipdrolytic enzymes can randomly react with the
cellulose chains at or near the surface of the papermaking fibers to create single aldehyde groups on

the fiver surface whigh.a'gpeflafihadosl: these,aldelyee draHns YRR AIRS B aselinking with

exposed hydroxyl groups of o ers when the fibers are formed and dried into sheets; thus,
Increasing ghaaistrenaibhdn agditieru by vendopely.auiingardydialyzingitherfiber @eliuasgate
predominantly at WO 2009/064942PCT/11S2008/083482 43 or near the surface of the fiber,
degradatiomefdiaerintaripenbshenfibe neslbwallisavbitednomnimimizedio€ en e gahtipergent or
cellulosic-based substrate made from these fibers alone, or made from blends of these fibers with
untreated pulp fibershsh 3l vengiHaeess # BEemeRTs BropeTies Bebraay aly Terems wélshsile, tear, etc.
The cellulosic-based substrates may contain a variety of fiber types bOto? atura‘! and %¥nthetic. In one
embodimeAPREERIMG 26 1488 i LB raRe ¥BTH GRS IR BEE ARy BaHiNodY B The overall ratio

Wody fibers.
of hardwood pulp fibers. to.softwoo Ip fibers within th | iG- i ing
ndividual SO AR U T R e B R s
softwood pylp fikers Mmay Jange itk l ia ki npsse pesitisalyiiom;d Hteelibnandrmasbapecifically
from 9: to 1:1. In one embodiment of the present invention, the hardwood pulp fibers and softwood
pulp fibers paay heibiapdedRhrrtafarring theisalivlnsiosubstratetherebyl produsngiasiomogenous
distribution of hardwood pulp fibers and softwood pulp fibers in the z-direction of the sheet. In another
embodimentisfuihénpheseninnventibrsigie irardwobehpaipriibersdhdspito B fibers may be
layered so as to give a heterogeneous distribution of hardwood pulp fibers and softwood pulp fibers in
the z-direction of fe,shaginlgratbeamaagimsentythe Harhioadhpubpriibessisfayde dogated in at
least one of the outer layers of the cellulosic substrate and/or sheets wherein at least one of the inner
layers may egmpzrisessaftyoodanitz fiblesst dnestitirasisttiog embblivient tlielaticioritieed Stibstrates
contains secondary or recycled fibers optionally containing virgin or synthetic fibers.  In addition,
synthetic filievinendyyarssauaian; B Tirtde HRsEamTSh BB 2F N & GRS SR S R S BPIRY bulp
fibers is unde(stood to include synthetic fiﬁ)ers, Exerr] .Iad%/]lpgl meers_ct};I\%l'g _a')ént%eiyose(g t9 form the
synthetic filSBFEMFHRTHRY! BiFSRFe HOF AT T8 PSyaletie. slich s Piolyethylene, polyptopylene,
pObeUtylens?yrang }%%t%ﬁyx%géy %g’r%%l{ﬁyl%{%&ﬁ&;@?uﬁm!wdichlorostyrem, and mixtures thereof.

The preferred vinyl aromatic monomers are styrene and vinyltoluene; and due to its commercial

availability and low cost, styrene is the more preferred vinyl aromatic monomer.



WO 2009/064942PCT/US2008/083482 44 terephthalate, poly(glycolic acid) (PGA), poly(lactic acid)
(PLA), poly(13-malic acid) (PMLA), poly(s-caprolactone) (PCL), poly(p-dioxanone) (PDS),
poly(3-hydroxybutyrate) (PHB), and the like; and, polyamides, such as nylon and the like, Synthetic or
natural ceIIuI\%}c2 Si0hfers, including but not limited to: cellulosic esters; CeniBsTe st 83%2; cellulosic
nitrates; cellulosic acetates; cellulosic acetate butyrates; ethyl cellulose; regenerated celluloses, such
as viscose, rayon, and the like; cotton; flax; hemp**and mixtures thereof may also be used, The
synthetic fibers may be located in one or all of the layers and sheets comprising the cellulosic-based
substrate.  Cellulosic-based substrates can be formed by a variety of processes known to those
skilled in the art, a&TMELRRAAEE COMTHOREEED HAVEA RETFHING BETGH I HFe SSBBUISH S&Birying
section, and depending on the article formed, qptionally a reel. Examples of t? details of the process
steps and &therRBE G SHANEMs b Bté‘dﬁgﬁﬁgiﬁh"g%%gﬁ%ge&g ﬁggg}%“&%% r%&’ﬁ%%i“éﬁf“ez%ld edition,
W. Scott a&%@?ﬁ%ﬁaiﬁé@ Pﬂ%sgﬁ@gés%%ﬁ% nAsaliidideraiaiana e greassnivpicaly a diute

suspension 0 p fibersis’s y a head-box and deposited via a sluice in a uniform dispersion

onto a formingfaric PfiR.erAVeRtional Rapernaking Mashingnbhersusnensian bR fibers may be
diluted to any consistency which is typically used in conventional papermaking processes. For

example, thenpisapdrison maytapiabdwompdiitekibpaiecenthylweighitaulBiberdisuspended in
water. Water is removed from the suspension of pulp fibers to form a uniform layer of pulp fibers.

Other paper-makifg RIOGESRES: tH@pﬁ%,méﬁg, manwlaciuing peocassesandithe likes way be utilized

with the present invention. For example, the processes disclosed in U.S. Patent No. 6,423,183 may be
used.  Theduipfibeisimaydecarphigihavefagediberiengtkpisk deviraverage fiberdength pulp, or
mixtures of the same. The high-average fiber length pulp typically have an average fiber length WO
2009/064 942 PRI SRO0R/08B3487 dBoiden hE:nwm heBiymirefovedxéimpideyeighciirs sagefier length

wood pulp includes one available from the Neenah Paper Inc. under the trade designation LONGLAC
19. bromide can also be employed. Another vinyl monomer within the viny! group is vinyl acetate.

Suitable alpha, beta-ethylenically unsaturated aliphatic carboxylic acid monomers are
monoethylenically unsaturated monocarboxylie, dicarboxylic and tricarboxylic acids having the
ethylenic unsaturation alpha-beta to at least one of the carboxyl groups and similar monomers having
a higher mumber of carboxyl groups. It is understood that the carboxyl groups may be present in the
acid or salt form (-COOM in which M represents a cation such as amﬁoMum, hvdrogen ﬁr a metal
such as, for example, sodium or potassium) and are readily interconvertible by well known simple

procedures,

Specific examples of the alpha, beta-ethylenically unsaturated aliphatic carboxylic acids are
acrylic acid, methacrylic acid, fumaric acid, itaconic acid, maleic acid, aconitic acid, various alpha-
substituted acrylic acids such as alpha-ethacrylic acid, alpha-propyl acrylic acid and alpha-butyl

acrylic acid. Highly preferred acid monomers are acrylic acid and methacrylic acid,

With regard to the amount of acid monomer that is desirable or preferred in the copolymer as
discussed above, it appears that there is a trade-off in terms of the acid strength of the monomer as

indicated by pKa in aqueous solution and the amount of the acid monomer desirably included in the



The low average fiber length pulp may be, for example, certain virgin hardwood pulps and secondary
(that is, recycled) fiber pulp from sources such as, for example, newsprint, reclaimed paperboard, and
office waste. The low-average fiber length pulps typically have an average fiber length of less than
about 1.2 mrw,quﬁé’f?gﬁ?ﬁe, from 0.7 mmto 1.2 mm.  Mixtures of high-é’\?eTr’ES%@?fg‘é“é‘ g%gth and
low-average fiber length pulps may contain a significant proportion of low-average fiber length pulps.
For example, mixtures may contain more than abdut 50 percent by weight of low-average fiber length
pulp and less than about 50 percent by weight of high-average fiber length pulp. One exemplary
mixture contains 75 percent by weight of Iow-avera%e fiber length pulp and about 25 percent by weight
of high-avéragymper Trlsth kst acidFRRGHG RS HibRFGasE THAHEPe deritaple deisH kgl B&¥-nrefined or
may be beaten to various degrees of refinement. Sm?ll amounts of wet-strength rt%sins nd/or resin
binders ma§ & TRt ST SIS S PR G E G A RIS FAL RHEE TS B BTk Ge a5 wet-strength
resins include, for example, KYMENE 557 H available from the Hercules Chemical Company and
PAREZ 63?%\%%%%% r(g)r%‘Ei Sg\nrﬁlélrslglgsﬁrac alﬁggr'nid, Inc. Cross-linking agents and/or hydrating agents
may also be added to the pulp mixture. Debonding agents may he added to the duI{:) ixture to reduce
the degree of hydtdgeRs ﬁa}hﬁd}f"ﬁ%&%ﬁ‘éﬁ%‘%ﬂg}éﬂn‘fﬁﬁ VSUERSY fiBE R & e ed. one
exemplary debonding.agent is available from the Quaker mj . ken. Pa.,
Cnder e, AT e N R S R e R

itioh of certaln debonding agents also appears to

reduce the measureshatic.Ans dyanis: sertiicienisilristiomnandinrrovs the.ahrasiamiesistance.
The de-bonder is believed to act as a lubricant or friction reducer. WO '

2009/064942PC /52009083488, 16,C0AING, AORICANAN m 10 FORING.COMAGRIIGR DAY be applied
on or nto a substrate comprlé?ng celidiosic materia S, as describe ereinabove. The coating
composition AGEASHINAIRHRESIARJRYRANAR BIBY RR-LOBRM: 08,01 IiPihesaratbsRigEorPriSing
cellulosic materials by various techniques for example, by spray coating, curtain coating, blade
coating, coatingaMish & delhiecatanband o av ey Coaier biusthaaativig, @ppiagyextrmsiamenating, flexo
coating, and film coating. The coating may preferably be dried by heating the coated substrate, as
described hefembelowamfisrthe stetels:rylatiion tfeatin grpapes wertssngrsavidh eeaneatsdithette present
disclosure, the coating composition can be applied to the web, for example, cellulosic substrate,
topically oreIe B NS 486 SHE et Py sisRe SReLimiREd WIsRCtFRY R EIZ YA &f"8%ed to form
the web. When applied topjcally, tge coating composition can be applied to the web when the web is
wet or dry. FHEHE Fﬁb"éaﬁﬁ’gﬁ(}%ﬁ "coating composition may be applied topically to the web during a
creping process. For instance, in one embodiment, the coating composition may be sprayed onto the
web or onto a hedbsMPemardasitePldharsenoTFEBIBIRNRY FRFEF BR (R TERETIFER EaFF 48K be creped
from the dryer drum. When the coating composition is a pIiedlto the W%b and then adhered to the
dryer drumWﬂﬁfé’é‘Bﬁﬁr?af@SFﬁ?féé’#ﬁ%WWPé%%?l RIS SR S R T SUTFACE Ared of the Web or may
be applied acgording 0,2 RATIGHIRI.PANSID,, o MNSR Lopicalty, apRlied 194 BARSEWED.the coating
composition mfysbe sprayed ont the we , extruded onto the‘web, or printed onto the web. When
extruded opto,the yweR.apyusuitabls eduisiondexieernaybausednsiich-as soslel-moat extmugder or a
melt blown dye extruder, When printed onto the web, any suitable printing device may be used. For
example, flexe-ptiptingwlaching, tandnkjat phtiien anpgerotogravisicapnintingrdeidicttorby rbetiged.

vessel, and the reaction is continued for 2 to 4 hours, After the reaction is completed, the reactor
vessel is cooled. This synthesis yields an aqueous copolymeric composition comprising the
copolymer in water. In some instances, the composition has the appearance of a milky liquid, while

in other instances it looks like a clear sclution.

The process of production of the copolymer may include the use of a seed, which may be a

{meth)acrylate, polystyrene or any other seed useful to control the ultimate particle size of the



WO 2009/064942PCT/US2008/083482 47  The coating composition may be applied or incorporated
at any point in the paper manufacturing process. The point during the process at which the coating
composition is incorporated into the cellulose-based substrate may depe ired end
properties oﬁﬁ’ez%%ﬁ%gs‘%-based product. Incorporation points may include gjﬁé%?f(gjgﬁﬁggr% of pulp,
co-application in the wet end of the process, post treatment after drying but on the paper machine and
topical post treatment. Incorporation of the coatinff composition of the present invention onto or in the
cellulose-based structure may be achieved by any of several methods, as illustrated by the following

non-limiting descriptions. For example, in some embodiments, adhesion to the,lgaper web of the

coating cofRPAISHIBPIAAMEGRRT B R UG I arig B BeE bebibBA AR EY 25d a dryer

drum surface, wherein a portign of the compound remains with the.paper web when the paper web is
separated FrBH AR ¢ r&l}é?%?ﬁer% By B%‘é?f"rﬁ%‘?gﬁﬂ?}?g,&ae?%‘ﬁl% an %rgﬁﬁﬁg}‘,g%rmazﬁg/oot er Means known in

the art. ﬁ!&, iher embodimsnts.dirsetadditian. of the oaling.comaeaitions mikieus slurry, such as

by injection of the compound into a slurry prior to entry in the headbox. Slurry consistency can be from

0.2 percent to 50 percent, specificz%il from Q.2 percent.to 10 percent, more specifically from 0.3
percent to 5 perceNe Ahd B s P& %&%ﬁﬁ?eﬁ?)%l%bee?gé‘ﬁet %8“%%‘&%(%%@\7%8&1? zggﬁ%i r%rcli{]gt the wet end
with the.%%%pggfeéaﬁ&%%%b%@y%@%%raessrsmg@@gaqe%@,viﬂg&@a@gg&gpmmm goating
composition. For instance, in‘one particular embodiment, the retention aid may comprise polydiallyl

dimethyl apmepiUB.ehipHAC e CAAIACOMRATHOBI R NG QP OTBLRIATID ADespapeardveb in an
amount from 0.01 percent to 30 percent by weight, such as from 0.5 percent to 20 percent by weight.
For instangesfintane einbodirmeriththe Poating ebdympasittbmanty hooweserfodmatn amUNtip to about
10 percent by weight. The above percentages are based upon the solids that are added to the paper

web. WO 2a09/g81g 2P $2008i08844 0048 usafylstErcuiibobATERsK o dimtyEampdsition

spray can be applied to a paper web. For example, spray nozzles may be mounted over a moving web
to apply a GEShdsaBeb sl enas b he- WaIHa RSP 15 ATBiStar gﬁ l@}%ﬁﬁé‘lg%}lﬁ Nebulizers may

also be g_sm ng R)ﬁ’cﬁ. Ijggimjsgtga surface of a web. In othe_r e_mbodiments, t_he_ coating _
composition can Be printed onto a paper web, such as by offset printing, gravure printing, flexographic

printing, ink jet printing, digital printing of any kind, and the like.
Crosslinker

The coating composition may further comprise a crosslinker. Such crosslinkers include, but
are not limited to, metal salts, Crosslinking occurs by merely removal of the water during drying of
the coating composition of the invention. Suitable crosslinking agents are, for example, multivalent
meta) compounds, such as chromic nitrate, zinc acetate, zinc sulfate, zinc oxide and the like. One of
the most preferred metallic salt insolublizers for a carboxylated latex is ammonium zirconium
carbonate. An alternative approach known in the art is to add the ammonium zirconium as a chelate
with lactic or citric acids or with a blend of the acids. For the example in this application ZAC (Zinc
Ammonium Carbonate) was the preferred option. Other cross linkers include KZC (Potassium
Zirconum Carbonate) and AZC (Ammonium Zirconum Carbonate). Metal cross-linking agents may
also be used. Exemplary polyvalent metals include, but are not limited to, zirconium, titanium,
hafnium, chromium, zinc, alaminum, or a mixture of any two or more thereof, Zirconium is

especially well suited as a metal cross-linking agent. The metal cross-linking agent is typically a salt



In other embodiments, the coating composition can be coated onto one or both surfaces of a paper
web, such as blade coating, air knife coating, short dwell coating, cast coating, and the like. In
other embodiments, the coating composition can be extruded onto the surfaci%sozf %P§P§5 web. For
example, exBIEIFHfdeEss is disclosed in PCT publication, WO 2001/124%4. pibiished on Feb. 22,
200L, herein incorporated by reference to the extent that it is non-contradictory herewith.  In other
embodiments, the coating composition can be applied to individualized fibers. For example,
comminuted or flash dried fibers may be entrained in an air stream combined with an aerosol or spray
of the compound to treat individual fibers prior to incorporation into a paper web or other fibrous
product.  oriepBthieT efpmotRife AtCHie BTSPERSIB T HAY e s PG RESPRATIY S Plication to a
paper web. Heating the composition can lower the yiscos&tbgffo% fq.%ilitatig%g lir(r:léattzilsl)grb Fq(_)l‘ instance,
the additiveSEBRIFGRRGNLY Be uatdE b AXENTEARIFE 5T Hom BOCTS e Gther
embodimepts, 3 et ot dry paperueh SANARIMAIEANAle ih,f he: pealing commeaslipn as a soluton
or slurry, wher A ihe coating composition penetrates a significant distance into the thickness of the
web, such asat leastabqut 28RercerbalhsthickpesmRiinaonah ke W@zirconium
2009/064942PCT/US2008/083482 49 specifically at least about 30 percent and most specifically at
least about#Bopgrcentafithestaiokngss phtheiwehiuncinding dompléteiypehetratiinttienyeb
throughout the full extent of its thickness. One useful method for impregnation of a moist paper web is
the HY DRASIZERED) sydtermeprodoteenbipBrack BrElsnrrtans. (WateT o sNiSRiugs described in
“New Technology to Apply Starch and Other Additives,” Pulp and Paper Canada, 100(2): T42-T44
(February 1G003ctphaie patdiRuBARIS B F e e cahbditgtable support structure, a catch pan, and an
additive supply system. A thin curtain of descending liquid or slurry is created which contacts the
moving webilerfeathatCiyite Gmgpesitioapplied doses of the coating material are said to be achievable
with good run-ability. The system can also be applied to curtain coat a relatively dry web  In other
embodiments, theeeating;cempasitiameahr.apatipdstoasfiraus Wisusiog d@learmapidication (for
example, foam finishing), either for topical application or for impregnation of the coating composition
into the welrcurdérding! inflpenecatof Supredsucatdiffet énpiaidforaivgrmpleclanonmpassisdd impregnation
of the foam). Principles of foam application of additives such as binder agents are described in U.S,
Pat. No. 4,09m86gatipevidebler BisoIyipg Femertoindidndyt 1 wiadde cay (o8t Bhcifici et al.;
and, U.S. Pat. No. 4,773,110, "Foam Finishing Apparatus and Methad," jssued on.Sep. 27, 1988 to G.
3. HopkinsSHEHTRIERE sPEHEPL HHEDr FUTAVEd B RAE BREETS (i b W ehey Lt
non_contrag%gr%%,qg{ce (‘9}’('11&, barium sulphate, gypsum, silica, alumina trihydrate, mica, and diatomaceous
earth. Additional exemplary pigments include, but are not limited to, other semetic clays and other
types of inorganic nano fillers such as nano calcium carbonate, nano-mica, nano zine oxide or other
metal oxide. Exemplary preferred pigments include, but are not limited to, Kaolin, tale, calcium
carbonate, titanium dioxide, satin white and synthetic polymer pigments, including hollow polymer
pigments. The coating composition may comprise less than 75 percent by weight of one or more
fillers, based on the total weight of the coating composition. All individual values and subranges
from less than 75 weight percent are included herein and disclosed herein; for example; for example,
the coating composition may comprise less than 65 percent by weight of one or more fillers, based
on the total weight of the coating composition; or in the alternative, the coating composition may

comprise less than 55 percent by weight of one or more fillers, based on the total weight of the



In still other embodiments, the coating composition can be applied by padding of a solution of the
coating composition into an existing fibrous web. Roller fluid feeding of the coating composition for
appllcatl'o'n to the %%a er4web may also be used.. In other embod'lmgntspgmeMQHhe coating
composmon‘ﬁ?% WfE*dther means to a moving belt or fabric which in tum contacts the paper web to
apply the chemical to the web, such as is disclosed in PCT publication, WO 01/49937 by S. Eichhom,
"A Method of Applying Treatment WO 2009/0648%2PCT/US2008/083482 50 Chemicals to a
Fiber-Based Planar Product Via a Revolving Belt and Planar Products Made Using Said Method,"

published on Jun. 12, 2001.  Topical application of the coating composition to a}ﬁaegr web may
occur priof e ARAPIHIIHGNCHHB BRGHEEE is BRFRAtIB SOBPRT R IBH S RESH g THE toating

o S S L MO RANRLAER 415 RAURY compopon ity alaReutnes

post-formiRYBr6 or éxample, in one embodimen coating compositibn may be used

during & Pring, piAcess. SReffiealioanseapialiepaledn eipersids dananehuabte coating

composition may adhering to the paper web. For example, once a paper web is formed and dried, in

one embo@ifRgNi.ReHAalRE.CRMPASITIon Mahbeankribioailanstienratidetnd thaiweb. In general,
the coating composition may be applied to only one side of the web, or the coating composition may
be appliedtonpashosideofdherivetss thaSfoperths bpatigcdimpositioerdsibppliedeboatheiiiting paper
web , the solids level of the web may be about 10 percent or higher (that is, the web comprises about
10 grams iy sbilgsentisl DB HEMECS! water, such as about any of the following solids levels or
higher: 12 percent, 15 percent, 18 percent, 20 percent, 25 percent, 30 percent, 35 percent, 40 percent,
45 percen ,@@tﬁé‘i"cent, 60 percent, 75 percent, 80 percent, 90 percent, 95 percent, 98 percent, and 99
percent, with exemplary ranges of from 30 percent to 100 percent and more specifically from 65
percent to 90 pefBeribstae soieliperefithucalbioRE MedTitisty JRb cePRiahaiT b IR ETHE coating
composition rr%%i/ also be any of the previously mentioned SOHH;S levels. . Exemﬁplar¥ cgating weight

I’ 5%? WOO

of the poly8tefit FaFGEEH ShP8PRs BEE K BURIBIEMTOSEr T BIHL Fo i TERE 600 Bt Folymer per ton) of
T L IR O B S o o
linerboard, corrugating medium, recycled paperboard, bleached paperboard, writing paper, typing
paper, photo quality paper, wallpaper, paper towel, toilet papers, wipes, and etc, Such cellulosic-
based substrates can generally be formed from at least one or more paper webs. For example, in one
embodiment, the cellulosic-based substrates can contain a single-layered paper web formed from a
blend of fibers. In another embodiment, the cellulosic-based substrates can contain a multi-layered
paper (that is, stratified) web. Furthermore, the cellulosic-based substrates can also be a single- or
multi-ply product (for example, more than one paper web), wherein one or more of the plies may
contain a paper web formed according to the present invention. Normally, the basis weight of a
cellulosic-based substrate of the present invention is between 10 to 525 grams per square mefter

(gsm). Normally, the specific volume of cellulosic-based substrates in accordance with

embodiments of the present invention is between 0.3 to 15 grams per cubic centimeter (g/cc).

Any of a variety of materials can be used to form the cellulosic-based substrates of the

present invention. For example, the material used to make cellulosic-based substrates can include



51 article. Another alternative exemplary thickness for the dried coating ranges from 10 to 100 kg
polyolefin per metric ton (20 to 200 Ib per ton). In certain embodiments, the coated article may have
a coat weight of less than 50 gin?. In an alternative embodiment, the coaﬁ]drﬁg' mgyspave a coat
weight of Ies‘é’?r?é'ﬂ%’@"&?ﬁﬁ. In an alternative embodiment, the coated article may have a coat weight
of less than 30 g/m2, In an alternative embodiment, the coated article may have a coat weight of less
than 40 g/m2. In an alternative embodiment, the bated article may have a coat weight of less than 20
g/m2. In an alternative embodiment, the coated article may have a coat weight of less than 10 g/m2. In
an alternative embodiment, the coated article may have a coat weight of less than 10 g/m2, In an
alternativef®RibBUFAGAY, tharEoaptaartng é’rﬁ?ﬁi‘fﬁa%%aé&?f\t/\ﬁ’é}l]@hfqﬁlfﬁgu}gﬁa%l%?ﬁwt%g%c&l/ m2; or n
another embodiments, the coated article may have a coat weight in the range of 1.0 and 5.0 g/m2.

In certain SHJ\%&‘BﬁﬁléGnlfg?the coated article may have a coating thickness in the range of 0.1 to 100
microns. All individual values and subranges from 0.1 to 100 microns are included herein an

disclosed herein?f@?@?&iﬁbF@?@Eﬁé‘%?é‘&t"@dgﬁ&ﬁ@ﬁ%ﬁésﬂwﬁﬂﬁoﬁﬁﬂ%@sﬂfﬁﬁ WIOWEFTimit of 1,
5, 10, 15, 20, 30, 40, 50, 60, 70, 80, or 90 microns,to an upper limit of 5, 10,.20, 30, 4 60, 70, 80,
90, 95 mi CFfJ @yﬁﬂ}%%é‘hﬁm,s fh%t %rg odvg rtﬁ&e usefu?@rm in ceiql]uﬁo ¢ Base shegts., %Ket%ﬁﬁpy

€ may have a coating thickness in the range of 0.1 to 15,

0.1 10 10 Migtans, 60 (2 2 II0NS 1o, S ARBRCLWERIRBEATHERT RGN 10,R0,0 he

above descnbed: processes incorporating the coating composition, in accordance with the present
disclosure gihe web, gan Re.6mbosaadisCridierd) padiahlaninatachithiotives tvebst byadpplying
pressure and/or heat to the web containing the coating composition. Dining the process, the coating
compositiofgaiformnienbessnentgiheheripraduct dwndiontérdoPrapbondiasdds fombobeling the paper
web to other adjacent webs. Use of the coating composition enhances the embossing, crimping or
lamination ¢rdedgsoin WO SOG0BLIAIPTIPBSZOTSIOBIWEING DU HPIFAYS: BT MASHERS the
embossed pattern can be much more defined due to the presence of the coating composition. Further,
the embos%hﬁ@'—*i%aml%ly water resistant but, unexpectedly, it has been discovered that a paper web
containing the coating composition can be embossed without substantially weakening the web. In
particular, it has BEsensiscOverddrtmaliageaper vieb camnasairy tHeeo nng bsHiselitleticdlivbe
embossed without reducing the tensile strength of the web in either the machine direpction or the cross

machine difsEREhY IS SoBRR B PhT ORAE: FPFACE GRUCBrARAEINEBEI MBS IRY ters M Fength of

the web may aCtualYl%/ éti)lge .nagrr}gabsaegsggt%riﬂ]weeg oosssﬁ%’]egep 0§ e%%h}épleﬁégie@bg%mwyﬁlﬁei@ ly

products, thE T Uit aperproduct’may comprise two plies, three plies, or more. Each adjacent ply

may contaig the Geating compasitian.pr.aldeastaneshiiedlissiadiacantionmanatharamay contain

the coating composition. The individual plies can generally be made from the same or from a different

fiber furnish amercandeumeasiadremdne-game -onadifierenbproeesss cucdlypthemephbbimends, he
coating composition may be applied after a paper product has been manufactured. That is, a coating
compositionsfermeddidatieasdanbe mithuedibbdiments of tveyprddennirmmé siohernalpddredtded to a prior
formed by product, as by a paper converter for example. Embodiments of the present invention may
be used in krpvinMedqskoedsdinarar rotimiedite FEntHALEURISY BrthauRiPR RS9 ARG Rhe
application. One example is where paper iseglrﬁviousl cla -CO ted ontgogwsachir]e. Thegﬂthat product

may have tHEBMRIESHIRSERidHPSpTERSS HRAAREHSEVE F5 AR eXiFusion coated structures.

including, but not limited to, the fibers and methods disclosed in U.S. Patent No. 4,793,898, issued
Dec. 27, 1988 to Laamanen et al.; U.S. Patent No. 4,594,130, issued June 10, 1986 to Chang et al;
and U.S. Patent No. 3,585,104, issued on June 15, 1971 to Kleinert. Useful fibers can also be
produced by anthraquinone pulping, exemplified by U.S. Patent No. 5,595,628 issued Jan. 21, 1997,

to Gordon et al.



Drying the Incorporated Coating Composition  The coating composition incorporated onto or into, for
example, the substrate comprising cellulosic materials, as described hereinabove, may be dried via
any conventional drying method. Such conventional drying methods incl W imited to, air
drying, conv&"éﬁ&‘?{"’dv(’)%‘ *AV0 2009/064942PCT/US20013/083482 53 dryL:ﬁg, ot @l%r% ryi%#g, microwave
oven drying, and/or infrared oven drying. The coating composition incorporated onto or into, for
example, the substrate comprising cellulosic maté&tials may be dried at any temperature; for example,
it may be dried at a temperature in the range of equal or greater than the melting point temperature of

the base polymer; or in the alternative, it may be dried at a temperature in the ran%ie of Jess than the

melting point of e BagBYeBIRTEr2 PHENLHRE EmipBshith ot DEFEIEY Snfs*Vitth 8Etx&mple, the

substrate comprising cellulosic materials may be réesd tat eraf rggi the - (15.5C) to
700F (371?5‘3%?&%’8%{%&&#\?516%‘&% nél‘%ﬁvﬁlaﬁrl%’gceagcho “%EEC(%EE%S) ‘E% 76%#123‘%1 g)ﬁﬁ;%{ldded
herein and disclosed.herein;. for,example.dhe eaating. empasitiondnec) REAICAPMORE N, for

example, the’substrate comprising cellulosic materials may be dried at a temperature in the range of
60F (15.5C) 40 209hdReaG e it hepaitanmativaathelcaating campasitiow insivkarated. okte or into, for
example, the substrate comprising cellulosic materials may be dried at a temperature in the range of
60F (15.5GniebREk222E)d Fhetempbratumbeot thd wostiitgconep ositida irxsoripavatsd onto or into,
for example, the substrate comprising cellulosic materials may be raised to a temperature in the range
of equal orgrictiterthahenBheie ity poivmainprseairbeaitrl salifsgisrielorsr Shartd bFTaEE than

about 40 minutes. All individual values and subranges from less than ?boggeﬁgdrgrirgygsesﬁ&ré%included

herein and dREGSEH AT S SRR Ra AT e M e P4 R GF e COgting Composition incorporated
onto or intq, for exar llxgteﬁ‘ﬁtb%%b%?t?o&(?m é%%hﬁ‘&l?ﬁﬂ#é?ﬁ?& H‘ﬁ‘éﬁ%?p@@ﬁ&% i@isgdfe,a femperature
t

in the rangé 6 equal or greater than the melting point temperature of the base polymer for a period of
less than %9&5@9&31%@%%&@9@%%1&mﬂﬁﬁﬁg&h%@m&e@ﬂﬁ@fﬁ%&m S9tingEOaTRRE MNAIle
incorporated onto or into, for example, the substrate comprising cellulosic materials may be raised to a
temperaturgdy: iherrrgenbeadal argiantes thap:-thaigekify poinktempbnatrieoptnécbase polymer for
a period of less than about 5 minutes, or in another alternative, the temperature of the coating WO
2009/064942PC TauBL6081 083482 S ibom psitisptdA colplasitddsntes Brlpitrsiestdple, the
substrate comprising cellulosic materials may be raised to a temperature in the rgng of equal or
greater thamigdsheRifg: Joftbentobrkitiraraimd Haslboin e ks sanBa irthe YARYR of 0.5 to 300
seconds. In another alternative, the t erature the coating.composition jncar. O-I%%Q nto or into, for
example, tﬁé"%’&%@ﬂ% é%a%a?l ghs% 11&%? rg'? rec cheS ébmf V1r%119g%ers,. Of THixes {Qer%op. { a?

oSic materials m y be raised to a temperature in the range of

less than the 938%5’5@%42% g %mfgﬁm 9&&%@&%%@&1@@5&%&@cifaqieéim than AG.minstes. All

individual values an ranges from less than about 40 minutes are included herein and disclosed
herein; for examriexthe temperatirp@iibe cpatingcpmpasiton incerpetatesipntol ar linto A00r exarnple,
the substrate comprising cellulosic materials may be raised to a temperature in the range of less than
the meltingapoinbtesmpetatiiyedtthethsh polymtrefomagiérodsopiesssrdnha bbes 20 mas0or in the
alternative, the temperature of the coating composition incorporated onto or into, for example, the
substrate cpmspridiidoeteirisiemateyacHaybse raised to a temperature in the range of less than the
melting point temperature of the base polymer for a period of less than about 5 minutes, or in another
alternative, the temperngiptenafithelbeatirg canbpositiontirqorporatedonto iorlnde, ot asxample, the
substrate comprising cellulosic materials may be raised to a temperature in the range of less than the
melting poilitieat e pansrdokene Eas@qééi?ﬁﬁ%?%hiﬁip@ﬁééihﬁﬂnﬁé&%g@%ﬂ’@@g figesotcBesnds.

papermaking fibers produced by pulping processes providing a yield of about 65 percent or greater,
more specifically about 75 percent or greater, and still more specifically 75 percent to 95 percent.
Yield is the resulting amount of processed fibers expressed as a percentage of the initial wood mass.

Such pulping processes include bleached chemithermomechanical pulp (BCTMP),



Drying the coating composition incorporated onto or into, for example, the substrate comprising
cellulosic materials at a temperature in the range of less than the melting point temperature of the
base polymer important because it facilitates the formation of a film havin% a continljlous stabilizing
agent phase‘Wﬂ WHet#e pase polymer phase dispersed therein the conﬁﬁﬁjgﬁgogtoggﬁ%ing agent
phase:thereby improving the rebrokeability of the cellulose-based composition incorporating the
coating composition. WO 2009/064942PCT/US2608/083482 55  Drying the coating composition
incorporated onto or into, for example, the substrate comprising cellulosic materials at a temperature in

the range of equal or greater than the melting point temperature of the bas’RePi)ol mer is important
p

because it@HitatEEmechsrsatP ANy RESVTHE R eSHIMUBITROBSSRABIEN AdB)with a discrete
stabilizing agent phase dispers erein the continyous base pol ase thereby improving the oil
and areacd TEGRIEA LR 0h L Hrd IR S SPNER RO g o AR AT Lo Bntional
Chemical Ageiivesito ReC ARIOAERTRRRTIAN. e QRHBRRKENCMIEALBHILMESMBX A 90ghe added to

the coating compasition or to the paper to impart addition e product’and/or process and

are not antagrRnistis ie-thenninsdad:Ienelitsekine esentiavention: Hhefall@vpgmaterlsare
included as examples of additional chemicals that may be applied to the paper sheet with or in addition

to the coatpgpedritpasition of the present invention. Such additives may be added at any point in the
papermaking process, such as before or after addition of the coating composition. They may also be

added simultanegughywithoihe-comting compesifiony Theymanbe.oendeswib Hheveoatinger

composition.  Optional chemical additives which may be used in the present invention include those
disclosed irtdtboRatant Man 6,949 hb7xangid) ihePabent iNes 6 83 AiH82edch ofantichvisgingdrporated
herein by reference. For example, the optional chemical additives can include: hydrophobic additives;
wetting agentsidsintletssdherehontetarsiofsbarge sohtimiiedse strehgmh safenes. iveltihg wet
strength agents, temporary wet strength agents, and dry strength agents; debonders; softening

agents; synthEiRodiseieostdrteiibhs PR BEERlpSORRSTE P ARSS SBIER &Y &4 bsorbent

particles; dyes; brightencrs; lotions or.ather,siin care.addiives; detackiing agents; igiparticulates
microcapsules aﬁ other delivery vehiclés; preservatives and anti-microbia

2009/ 0649&%&1&J fH%%%@!Qﬁ%ﬁ%gm%ﬁ include, but are not limited to, those available from Neenah Paper

Inc. under the trade designations LONGL.AC-19.

In some embodiments, hardwood fibers, such as eucalyptus, maple, birch, aspen, and the like,
can also be used. Tn certain instances, eucalyptus fibers may be particularly destred to increase the
softness of the web. Eucalyptus fibers can also enhance the brightness, increase the opacity, and
change the pore structure of the paper to increase the wicking ability of the paper web. Moreover, if
desired, secondary fibers obtained from recycled materials may be used, such as fiber pulp from
sources such as, for example, newsprint, reclaimed paperboard, and office waste. Further, other
naturai fibers can also be used in the present invention, such as abaca, sabai grass, milkweed floss,
pineapple leaf, and the like. In addition, in some instances, synthetic fibers can also be utilized.
Some suitable synthetic fibers can include, but are not limited to, rayon fibers, ethylene vinyl alcohol

copolymer fibers, polyolefin fibers, polyesters, and the like.



agents; cleaning agents; silicone; emollients; surface feel modifiers; opacifiers; pH control agents; and
drying aids, among others.  The application point for such materials and chemicals is not particularly
relevant to the present invention and such materials and chemicals may be apUpSlied t any point in the
paper manuf%?ﬂ'%oﬁ‘f%“&ess. This includes pre-treatment of pulp, co-appﬁ(c:gflor%(}'ﬁst??g4\§vet end of the
process, post treatment after drying but on the paper machine and topical post treatment. The
chemical additives may be combined and incorpotated into a paper web along with the coating
composition described above. End-use Applications:  Coated products prepared in accordance with

the present invention can be used for a wide variety of applications, such as paper and paperboard

products, newsprife tHelstedt0 St SsEdgb URII8s §F EOREAPHERERE PRREOEIR free
sheet, packaging and industrial rs, label paper, specialty papers such as securjt pers,
photograplift" Bﬁﬁ@%‘?ﬁkfé?dp(ﬁp“g? f‘%ﬁg‘%‘eﬁﬁ?e, ALY 6%?(5‘%5&?‘1%%% &rﬁecé?ﬂ?rlr%,s}cé%%%gd paperboard,

paper (owels s, KGR PRASTRGPISL Weliach ARertRing in s PrgeRnrigvention can

be used in diapers, sanitary na posite materials, molded paper products, paper cups, paper
plates, and-{hg hkein soAdvaRtREE SREIRPERARBR IRt B Ud e dmpravedsT e BlRaRIEYorm
Repulpability refers to the ability of the paper composition to be reclaimed. Edge trim and paper made
during startbpésiudewredotypicedty rebroked (transformed back into a slurry of pulp) and used again to
make virgin paper. Many prior art polyolefin compositions are not rebrokeable. However, the coated
paper articles of fhe instanhiBvanion aredehnkeshla toated piRdUGs I aLhRKe Ay HeRtRabIlity
properties; for example, the coated products have improved repulpability properties, that is, the coated
products akr:capahiedfibeinghrskemdpmiriapicessitbat aiecapptoximdtalyamyéOn one
2009/064942PCT/US2008/083482 57 least 30 percent smaller in size than the comparative coated
products, thabislinatatedsrdodcbeshprisirgeajoolymciiceeBatiigvoein posi e StHer#an the inventive
coating composition of the instant invention. All individual values and subranges greater than
approximat8fdeicusti s dicantariafs wherza alermstineede I‘F@F@%W&‘Hf?g %fwgﬁiﬂ? for example,
the coated Eprcgﬁlucts arg ca{RabIe oft b?ing brgl&()aen dBO\Igvlg i,QtQ ztﬁigc%sntggéa?\ge a rgréimﬁﬁg% at least 35
percent smalTerin Sl2& than the COMpatative coated products, that is, a coated product comprising a

polymeric Goating, cMRAASINPR.R 0GRk INAB RS- YRAKE Gaating.compasitoneiihe insiapiinvention; or

in the alternative, the coated products are capable of being broken down into pieces that are

approximatghatiaast:dthprrcantsralierit s et wTitae CommpRIAIKS soateshbaduels dhaifis, a
coated product comprising a polymeric coating composition other than the inventive coating
compositiofhobthe instantinvention bendvilrecalipmaiive s thd codlted priductsarie [Wapable of being
broken down into pieces that are approximately at least 45 percent smaller in size than the

comparativBasdipvesiibs, urrisrsood Soafsdhiedaried ATPrSTHE sepEIGHk o L BaBRE CoMYsESItion
other than the inventive coating com ositior}_ of the_instant invention; or c|in the ad!a‘ternqtti e, thg coated
products a%’%&ﬁh‘bﬁé“ﬂ%@?ﬁ‘b‘ﬁ@ég’ BOWhTRES plet B AP Op SPEATly ?Pé“as}f\% Bercent

smaller in sizS-Ian (16 ComBRIEHYS opler Bl TS, (1aling GRR1GA HEAGE Goumprising a polymeric
than t a

. a .
coating CO[%dDOSItIOFI other e inventive ¢ ng composition of the instant invention. Examples

In this regard, in one embodiment of the present invention, at least a portion of the fibers of
the cellulosic-based substrates can be treated with hydrolytic enzymes to increase strength and
reduce lint, In particular, the hydrolytic enzymes can randomly react with the cellulose chains at or
near the surface of the papermaking fibers to create single aldehyde groups on the fiber surface
which are part of the fiber. These aldehyde groups become sites for cross-linking with exposed
hydroxyl groups of other fibers when the fibers are formed and dried into sheets; thus, increasing

sheet strength. In addition, by randomly cutting or hydrolyzing the fiber cellulose predominantly at



The following examples illustrate the present invention but are not intended to limit the scope of the

invention. The following examples of the instant invention demonstrate the improved repulpability

properties of the coated paper products according to instant invention. Pg}yﬁ%}{g&?ﬁgmles 1-10
ure.

and Compargctﬂléogi%ﬁﬁp?es 1-2 were prepared according to the following proce e formulation

components for Inventive Examples 1-10 and Comparative WO 20091064942PCT/US2008/083482
58 Examples 1-2, as shown in Table | and I, wer& admixed via an air mixer at a moderately low
shears thereby producing Inventive Coating Compositions 1-10 and Comparative Coating
Compositions 1- 2. The Inventive Coating Composition 1-10 and Comparative Coating Compositions

1-2 were stid€ayhertyaspafidls {9 yarsrdatet gtdeinedsnrbhoibrs devkiimascdShtrolled pressure
thereby producing Ihe. Inuenive Gomposies, 139, 80, ¢ mpaalive Sompestes Laaying controlled
coat weight (8§ 6T Coating tomposiiion per sguare meter of paper substrate.). The Inventive

Compositag }1Qand Gampamive.compesiesA-2nvers her drier.al3m fo anapaaximaiely 3

minutes thereby producing Inventive Coated Paper Articles 1-10 and Comparative Paper Articles 1-2.
Subsequeptyiithgsewseatedpager articles were tested for their repulpability according to the
repulpability test method described hereinbelow. The results are shown in Figures 1-10 and Table

Formulation ComgRUEIRs.cREARARAL 1R8N ARURQUSARRATAIRN providat QLD s lpow Chemical

Company including a Affinity-1m EG8200, an’ethylene/l-octéne copolymer having melt index of

approximatelyne:g/ 10 snssiasearding o AR Tk &238.@RenbHHaRSHYdIRtEfangavweaid.870 g/cc
according to ASTM 792, which is commercially available from The Dow Chemical Company, as the
base polymeerPithocorelmibddUixdweathylépéitacy yicusicabpopyiibers athimgim edt i bwia-btecdf
approximately 13,8 g/10 minutes (measured at the time of production) and a density of approximately
0.958 g/ccswhhiiteidnebydinsdpdiainpahvanabaaromuriec DERCC HBH Y Ny %a@tRéstabilizing

agent, and water as the media. Macryl TM 132 is a resin in_solution, havin in the range of
7.9 t0 9.0, ASLERIYRIUBEPES 2 SOBEPPUP S8E }Tﬁ'ﬁ&aaggpfé%ﬁi%faé@ BP5p) ?83%2%’? 5 (water

e L T e PSR el e orend
hardwood pulp fibers and softwood pulp fibers may be blended prior to forming the cellulosic
substrate thereby producing a homogenous distribution of hardwood pulp fibers and softwood pulp
fibers in the z-direction of the sheet, In another embodiment of the present invention, the hardwood
pulp fibers and softwood pulp fibers may be layered so as to give a heterogeneous distribution of
hardwood pulp fibers and softwood pulp fibers in the z-direction of the sheet. In another
embodiment, the hardwood pulp fibers may be located in at least one of the outer layers of the
cellulosic substrate and/or sheets wherein at least one of the inner layers may comprise softwood
pulp fibers. In still another embodiment the cellulosic-based substrates coniains secondary or

recycled fibers optionally containing virgin or synthetic fibers.

In addition, synthetic fibers may also be utilized in the present invention. The discussion
herein regarding pulp fibers is understood to include synthetic fibers: Exemplary polymers that may
be used to form the synthetic fibers include, but are not limited to: polyolefins, such as,

polyethylene, polypropylene, polybutylene, and the like; polyesters, such as polyethylene



59 65-67 weight percent); aqua ammonia (equal or less than 0.2 weight percent); dipropylene glycol
monomethyl ether (approximately 1-2 weight percent); individual residual monomers (optional, less

than 0.1 Weia]htdg)ercentzﬂwhich is commercially available from Rohn andm%gmm. CP
[

615NA is a Mot |"e9(90(§‘%§/rene-butadiene latex provided by The Dow Chemical Company, having

approximately 50 weight percent solids; a pH of %pproximately 6.5, particle size of approximately 1.200
angstroms; with a high level of carboxylation. XU 3090150 is a modified styrene-butadiene latex
provided by The Dow Chemical Company, having approximately 50 weight percent solids; a pH of

approximately 7.5, particle size of approximately 1850 angstroms; with a moderate leve| of
carboxylatiefiPaR g Rohd@ycolic @dgi%@i§c§5m%f&|‘fi@ﬂ t?%ﬁ%?i%é%%ﬁ%ﬂ%%q% [grow ed by The Dow

Chemical C?Tégan 612%;92@%% oxémgtgg% 50 wei er %Q%%%géx magg)%pgﬁgm@m,s,

particle siZ8'9 pproxima angstroms; wit a mbderate’ level of carboxylation.

Test Methods Testmethads, includs the dllowirgnmeid hentepru pakiliyovasmeasseediagsarding to the

following method. 12 grams of coated paper article is cut into approximately one half inch square
pieces. Thg,clitpieaescamd kRO b nvaiss aresdaadlintomrhAl Piltikisitegeatos; dieldigintegrator is
turned on for 750 revolutions. A portion of the well mixed pulp/water solution is placed on a black scrub
chart. Fibersarbremainiag doalitigsehunkemieledbderssesenes reteordedor mdibhsiike: A8t98cessiul
repulpable coating test should have mostly fibers and very little to no coating chunks visible. Density
was meastirsdhseeo rarhaitsues el 75285 MetiodTBeiSHBrsaRbs fy be tocated in one or all

2009/064942PCT/
of the layegss a%ggs}?égg %‘011%1231*1658@ the cellulosic-based substrate.

Cellulosic-based substrates can be formed by a variety of processes known to those skilled in
the art, Machines may be configured to have a forming section, a press section, a drying section, and
depending on the article formed, optionally a reel. Examples of the details of the process steps and
schematic illustrations may be found in “Properties of Paper: An Introduction,” 2nd edition, W.
Scott and J. Abbott, TAPPI Press 1995. In a simplified description of the process, typically a dilute
suspension of pulp fibers is supplied by a head-box and deposited via a shiice in a uniform
dispersion onto a forming fabric of a conventional papermaking machine. The suspension of pulp
fibers may be diluted to any consistency which is typically used in conventional papermaking
processes. For example, the suspension may contain from 0.01 to 1.5 percent by weight pulp fibers
suspended in water, Water is removed from the suspension of pulp fibers to form a uniform layer of
pulp fibers. Other paper-making processes, paper-board manufacturing processes, and the like, may
be utilized with the present invention, For example, the processes disclosed in U.S. Patent No,

6,423,183 may be used.

The pulp fibers may be any high-average fiber length pulp, low-average fiber length pulp, or

mixtures of the same. The high-average fiber length pulp typically have an average fiber length



Melt index (12) was measured at 190C under a load of 2.16 kg according to ASTM D-1238- 03. Stadrd
CRYSTAF Method  Branching distributions are determined by crystallization analysis fractionation
(CRYSTAF)&SiQ&. %QZ%STAF 200 unit commercially available from Poly@giishagodalgncia, Spain.
The samples arée disssived in 1,2,4 trichlorobenzene at 160C (0.66 mg/mL) for 1 hr and stabilized at
95C for 45 minutes. The sampling temperatures range from 95 to 30C at a cooling rate of 0.2C/min.
An infrared detector is used to measure the polymer solution concentrations. The cumulative soluble
concentration is measured as the polymer crystallizes while the temperature is decreased. The

analytical derivative of the cumulative rqf'l_e reflectsettti'\j% l_sﬂgr hc\t}airg1 br?“@j@&g%@@}%ﬂ?ﬁ Sf the
polymer. fmmﬂeséwg?ﬂﬁ‘p@&ffgﬁﬁ%% e Ea Are TMentified by the peak analysis module

included in the CRYSTAE Software fVersion 2001 b, Polysiesgharsyalencia, Spain). The CRYSTAF
peak findirr%lrgorpotgﬁrll\zéa’ei%aen iHes 5‘1‘38% %emperature%a% 1:?1 maximum in the dW/dT curve and the area

between the largest positive inflections on either sidg?of the i[jentified eak in&he deriyative curve. To

calculate the CRYPSTREAEEIRES THHY [SPABREE Brocts Th G P ararmeters Veég%i{'ﬁr ‘ter

g parameters ar a temggt%turrle limit of

70C and with sproolhing arameteis. abaue. e Jsmoelalite WLAKLL AR loNfiemperature

limit of 0.3 BT EEXTAIS 5EAR Llds/'Storage Modulus ~ Samples are compression molded using

ASTM D 1928, Flexurdl gfdk2.asicenicssrant adullars depayrerbRans ing i ASTM BT 00

Storage modulus is measured according to ASTM D 5026-01 or equivalent technique, DSC Standard
Method iRiffeseniiatizsanning Calericretanigisuitsrate’ determitedmsing a TAl model Q1000 DSC
equipped with an RCS cooling accessory and an autosampler. A nitrogen purge gas flow of 50 ml/min

is used. The sample is pregsed.inia A e flmaadimeltedinthenpresyatabauial dsiand then

air-cooled to room temperature (25C). 3-10 mg of material is then cut into a 6 mm diameter disk,

accurately yugighed pRigGaensadight atgaitumepan fepSEme)uapd, thenuorimpedsinit, re thermal
behavior of the sample is investigated with the following temperature profile. The sample is rapidly .
heated to 18AGhandshetddisothenrighfof Bwminetes fibordeetondmddeh PprebmusdtRensi Mistory. The
sample is then cooled to -40C at 10C/min cooling rate and held at -40C for 3 minutes. The sample is

then heateweight SO e M APETAein BHRIO T FE BEGIN G SERBHA He A RN EE 8k tecorded.
low-average fiber length pulp and about 25 percent by weight of high-average fiber length pulp.

The pulp fibers used in the present invention may be unrefined or may be beaten to various
degrees of refinement. Small amounts of wet-strength resins and/or resin binders may be added to
improve strength and abrasion resistance. Useful binders and wet-strength resins include, for
example, KYMENE 357 H available from the Hercules Chemical Company and PAREZ 631
available from American Cyanamid, Inc. Cross-linking agents and/or hydrating agents may also be
added to the pulp mixture. Debonding agents may be added to the pulp mixture to reduce the degree
of hydrogen bonding if a very open or loose nonwoven p.ulp fiber web is desired. One exemplary
debonding agent is available from the Quaker Chemijcal Company, Conshohocken, Pa., under the
trade designation QUAKER 2008. The addition of certain debonding agents also appears to reduce
the measured static and dynamic coefficients of friction and improve the abrasion resistance. The de-

honder is believed to act as 2 lubricant or friction reducer.



The DSC melting peak is measured as the maximum in heat flow rate (Wig) with respect to the linear
baseline drawn between -30C and end of melting. The heat of fusion is measured as the area under
the m.eltlng %J{r)veob%t%/gget‘en. -30C and t'he gnd of meltlng using a linear baﬁlﬂgszmsggg@riatlon of the
DSC is done a5 Tolows. %:II'SI, a baseline is obtained by running a DSC from -90 C without any sample
in the aluminum DSC pan. Then 7 milligrams of %Jresh indium sample is analyzed by heating the
sample to 180C, cooling the sample to 140C at a cooling rate of WO
2009/064942PCT/US2008/083482 62 10C /min followed by keeping the sample isothermally at 140C
for 1 minute, followed by heating the sample from 140C to 180C at a heating rate of 10C per minute
The heat §fotfdnsRRHEHEBNset of melting of the indium sample are determined and checked to be
within 0.5C from 156.6C for the onset of melting and within 0.5 Jig from 28.71 J/g for the of fusion.
Then deionized Wetepitraralyzedioy sushegrrhrAan erai0T FrESHEAMPRIHPEEDEEDan from 25C to
-30C at a cooling rate of 10C per minute The sample is kept isothermallg/ t -30C for 2 minutes and
heat to 30CaFHInca iR TAtd BPEOEOHE: Hi R Hh e BIRSSSR ATSHINGSS otgfel?lrsﬁ?ﬁteﬁ‘gﬁt Checked to be
within 0.5C from 0C. GPC Method _The gel permeation chro IC. ists of either a
Polymer L%Brbaet%?f‘é%g; o elmglf%f(fugrs aas%ﬁ/ er 1II_1§B%f?git%srliceg%l]\%%%rlgglli}-%zgg%%%&rﬁgﬁt.ﬁ;'lghe column
and Caro“%%iﬁ@@%?@%&ﬁg QpeIRtedahd 4R be-Dree RabhmpanhaberaienaslPmiaren Mixed-B
columns are used. The Solvent's 1,2,4 trichlorobenzene. The samples are prepared at a concentration
of 0.1 grams,ef pRlxmekin S Qippllilitexsral Gobsant G oniainiag R0ty fitmebiityldee dogtngxytpluene
(BHT). Samples are prepared by agitating lightly for 2 hours at 160C. The injection volume used is 100
microlitersaeterthey Hovridttyischibynintioaitd subs@adibbrakorribid hercibd o inmwtkEddaisrformed with
21 narrow molecular weight distribution polystyrene standards with molecular weights ranging from
580 to 8,400,000xakramaadd BHecoaldail srphdureswithiatjeastiaidacade oksepargtiontosiiveen
individual molecular weights. The standards are purchased from Polymer Laboratories (Shropshire,
UK). The palystyaniedstandares fine preparedial®io 2 gramemeBlymiliiiedrs infapiverd foiefielecular
weights equal to or greater than 1,000,000, and O.OSC?rams in 50 milliliters of solvent for molecular

weights lesgbiarbeing pre-mixed with the fibers that are used to form the web. When applicd topically, the
coating composition can be applied to the web when the web is wet or dry. In one embodiment, the
coating composition may be applied topically to the web during a creping process. For instance, in
one embodiment, the coating composition may be sprayed onto the web or onto a heated dryer drum
to adhere the web to the dryer drum. The web can then be creped from the dryer dnun. When the
coating composition is applied to the web and then adhered to the dryer drum, the coating

composition may be uniformly applied over the surface area of the web or may be applied according

to a particular pattern,

When topically applied to a paper web, the coating composition may be sprayed onto the
web, extruded onto the web, or printed onto the web. When extruded onto the web, any suitable
extrusion device may be used, such as a slot-coat extruder or a melt blown dye extruder. When
printed onto the web, any suitable printing device may be used. For example, flexo printing

machine, an inkjet printer, or a rotogravure printing device may be used.



WO 2009/064942PCT/US2008/083482 63 1,000,000. The polystyrene standards are dissolved at 80C
with gentle agitation for 30 minutes, The nan-ow standards mixtures are run first and in order of

decreasing er%hzeo%g;{%%ﬁgular weight component to minimize degradation, The Hpl¥sbsgre standard
peak molecular weights are converted to polyethylene molecular weights using the following equation

(as described in Williams and Ward, J. Polym. Sciﬂl. Polym. Let., 6, 621 (1968)); Mpolyethylene =
0._431(M -pqustyrene) Polyethylene equivalen‘f molecular weight calculations are performed using
Viscotek TriSEC software Version 3.0. ATREF  Analytical temperature rising elution fractionation

(ATREF) analysis is conducted according to the r(rgethod descriped in U.S._P%tent No. 4,798,081 and
Wilde, L.; Ryle, T R b a180R5 BoR M s iy S S R R B H b B AR Ehih G Distributions in

Polyethylene apd Ethylene Copgivmars B POV 6k 20 4455 821t are incorporated by

an A . .
reference hérein i r entirety. The comp n to be analyzed is dissolved in trichlorobenzene and

allowed to;crysiallize iftAeolumn CORINING aR ekl 3 rﬁ#@ﬁ&iﬁ'@%r@&&ﬂdﬁh@ﬁh@sﬁﬁww reducing
the temperature to 20C at a cooling rate of 0.1C/min. The column is equipped with an infrared

detector. ARnbdibREasehpesaatogranteuten pdhengenaratichlrynelitiog tfedry stalifpédapolyimer sample
from the column by slowly increasing the temperature of the during solvent (trichlorobenzene) from 20
to 120C attla rateeofl 3@/ prine k3O NNRMaTaNfEisdryving het sathp A r@sraparedi e atRRrg

approximately 3g of a 50/50 mixture of tetrachloroethane-d2/orthodichlorobenzene to 0.4} 9 sample in a
10 mm NMR4mEaL- ﬁp@@gﬁﬁ%ﬂég%ﬁl‘@ coating composition of the present invention onto or in the cellutose-

based structure may be achieved by any of several methods, as illustrated by the following non-

limiting descriptions.

For example, in some embodiments, adhesion to the paper web of the coating composition in
the form of a drum drying additive present between the paper web and a dryer drum surface, wherein
a portion of the compound remains with the paper web when the paper web is separated from the

dryer drum by peeling, pulling, action of an air knife, or any other means known in the art.

In other embodiments, direct 2ddition of the coating composition to a fibrous sturry, such as
by injection of the compound into a slurry prior to entry in the headbox. Shury consistency can be
from 0.2 percent to 50 percent, specifically from 0.2 percent to 10 percent, more specifically from
0.3 percent to 5 percent, and most specificaily from 1 percent to 4 percent. When combined at the
wet end with the aqueous suspension of fibers, a retention aid may also be present within the coating
composition. For instance, in one particular embodiment, the retention aid may comprise polydiallyl
dimethyl ammonium chloride. The coating composition may be incorporated into the paper web in
an amount from 0.01 percent to 30 percent by weight, such as from 0.5 percent to 20 percent by
weight. For instance, in one embodiment, the coating composition may be present in an amount up
to about 10 percent by weight. The above percentages are based upon the solids that are added to the

paper web.



WO 2009/064942PCT/US2008/083482 64 dissolved and homogenized by heating the tube and its
contents to 150C. The data are collected using a JEOL EclipseTM 400MHz spectrometer or a Varian
Unity P1u5TM 400MHz spectrometer, corresponding to a 13C resonance._f 0.5 MHz.
The data are“é%ﬁﬂﬂ?@&"ﬁ@%g 4000 transients per data file with a 6 second pﬁse repetition delay. To
achieve minimum signal-to-noise for quantitative analysis, multiple data files are added together. The
spectral width is 25.000 Hz with a minimum file siZk of 32K data points. The samples are analyzed at
130 C in a 10 mm broad band probe. The comonomer incorporation is determined using Randall's
triad method (Randall, J.C.; IMS-Rev. Macromol. Chem. Phys., C29, 201-317 (1989), which is '
incorporated by refefbicETReRETREH? i3 EPRTHRSYSOTRSEHIRAICAIT 6P TP HENGI&, BI)Re¥ERId %nd Tear
Stress-strain behavior in unjaxial tension is measured usirl%ASTM D 1(](383@290@ sile st[?%cti(gnens.

Samples aF6 B LCHREY RABF SRS S A R U0 e dant i T At L L a s Siength and elongation at
break are (eporipd, oM AL BYEIAGE AL, ARATIEN Sebu i AORRIEROENL A0 pBHCR M YRIRIBSIS s
1

determined from cyc |czi(‘5ading to 100 percent and 300 percent’strains using A D 1708
microtensilespegimensdyith an InstronTM instrument. The sample is loaded and unloaded at 267
percent min- for 3 cycles at 21C. Cyclic experiments at 300 percent and 80C are conducted using an

environmental chamher  IEE0.C RXREHIMEOL IS FRNEIR is Bliowedin gullbrals igicd apinutes at

the test temperature before testing. In the 21 0 percent strain cyclic experiment, the retractive

stress at 13Q-pereanh stRinfropuihefirtuplaadingieuste ind REQiteE: Reseensrecayerdonall,
experiments are calculated from the first unloading cycle using the strain at which the load returned to
the base lingd kheipercent recovery is defined as: WO 2009/064942PCT/US2008/083482

In other embodiments, the coating composition can be coated onto one or both surfaces of a

paper web, such as blade coating, air knife coating, short dwell coating, cast coating, and the Jike.

In other embodiments, the coating composition can be extruded onto the surface of a paper
web. For example, extrusion process is disclosed in PCT publication, WO 2001/12414, published an

Feb. 22, 2001, herein incorporated by reference to the extent that it is non-contradictory herewith,

In other embodiments, the coating composition can be applied to individualized fibers. For
example, comminuted or flash dried fibers may be entrained in an air stream combined with an
aerosol or spray of the éompound to treat individual fibers prior to incorporation into a paper web or

other fibrous product.

In other embodiment, the dispersion may be heated prior to or during application to a paper.
web. Heating the composition can lower the viscosity for facilitating application. For instance, the

additive composition may be heated to a temperature of from 50°C to 150°C.

In other embodiments, a wet or dry paper web can be impregnated with a the coating
composition as a solution or sturry, wherein the coating composition penetrates a significant distance

into the thickness of the web, such as at least about 20 percent of the thickness of the web, more



65 e - e %Recoveryfs x100 E where er is the strain taken for cyclic loading and es is the strain where
the load returns to the baseline during the 1St unloading cycle, Block Index  The ethylene/a-olefin
interpolymers are characterized by an average block index, AM, which is greater than zero and up to
about 1.0 anf4 ?ﬁ(@@é‘lﬁ% weight distribution, WM", greater than about 1. e zaﬂ\?g/r(géﬁégf)lock index,
ABI, is the weight average of the block index ("BP’) for each of the polymer fractions obtained in
preparative TREF (that is, fractionation of a polynér by Temperature Rising Elution Fractionation) from
20C and 110C, with an increment of 5C (although other temperature increments, such as 1C, 2C, 10C,
also can be used): AB! =E(w,B11) where 13T is the block index for the ith fraction of the inventive
ethylene/asptefisdhrergeryabeus Btpasaniiptapat ancairR et KAy 1Rows hesisergnt Pelkiskisst of the ith

fraction. Similarly, the square root of th n j
y qu e second moment about the ?éﬁan herﬂtr;at{ltl%ﬂ referéggl to as

the second TRt RRTIHERISTRIGE BRI TRGRS eak B TrRughaY H féflsien ness.

Oows,
useful method for impregnation of a moist paper web is the HYDRA-SIZER® system, produced by
Black Clawson Corp., Watertown, N.Y ., as described in "New Technology to Apply Starch and
Other Additives," Pulp and Paper Canada, 100(2): T42-T44 (Febrﬁary 1999), This systern consists
of a die, an adjustable support structure, a catch pan, and an additive supply system. A thin curtain
of descending quuid or shurry is created which contacts the moving web beneath it. Wide ranges of
applied doses of the coating material are said to be achievable with good rin-ability. The system can

also be applied to curtain coat a relatively dry web

In other embodiments, the coating composition can be applied to a fibrous web using a foam
application (for example, foam finishing), either for topical application or for impregnation of the
coating composition into the web under the influence of a pressure differential (for example,
vacuum-assisted impregnation of the foam). Principles of foam application of additives such as
binder agents are described in U.S, Pat. No. 4,297,860, "Device for Applying Foam to Textiles,"
issued on Nov. 3, 1981 to Pacifici et al.; and, U.S. Pat. No. 4,773,110, "Foam Finishing Apparatus
and Method," issued on Sep. 27, 1988 to G. J. Hopkins, both of which are herein incorporated by

reference to the extent that they are non-contradictory herewith.

In still other embodiments, the coating composition can be applied by padding of a solution
of the coating composition into an existing fibrous web. Roller fluid feeding of the coating

composition for application to the paper web may also be used.

In other embodiments, application of the coating composition by spray or other means to a
moving belt or fabric which in turn contacts the paper web to apply the chemical to the web, such as

is disclosed in PCT publication, WO 01/49937 by S. Eichhorn, "A Method of Applying Treatrnent



where N is defined as the number of fractions with BI, greater than zero, Bl is defined by one of the
two following equations (both of which give the same Bl value): WO

2009/064942PCT/US2008/083482 66 Bl -11Tx -11Tx or Bl - LnP - 11T, -11T"LnP. - | nP" where Tx is
the ATREF (H22HLY4 8% ical TREF) elution temperature for the ith fraction” f)r[rjeéz1 3?%%}?%%pressed in

Kelvin), Px is the ethylene mole fraction for the ith fraction, which can be measured by NMR or IR as
described below. PAB is the ethylene mole fractich of the whole ethylene/a-olefin interpolymer (before
fractionation), which also can be measured by NMR or M. TA and PA are the ATREF elution
temperature and the ethylene mole fraction for pure "hard segments” (which refer to the crystalline

segments EhtméchitérIditiePrsals A aIpreXTnAd ST G b &rd Visrd trdresdiadsdyiient:
composition is unknown, the TA and PA values are set to those for high density polyethylene
homopo_lyrﬁ@?. Methogln giRlghedOPR I ‘e i8S temperature for a random copolymer of the same
composition (having an ethylene mole fraction of Pa) and molecular weight as the olefin block
copolymer. TAB Earidbionlicatiseal Msroaiasserpraaien i 6mansy B eSSUREhiP MUR) using the
following equation: Ln PAB = &TAB p - _ . .. .

drying in the process described above. In addition to applying the coating composition during

formation of the paper web, the coating compesition may also be used in post-forming processes.

For éxample, in one embodiment, the coating composition may be used during a printing process.

Specifically, once topically applied to either side of a paper web, the coating composition may

adhering to the paper web. For example, once a paper web is formed and dried, in one embodiment,

the coating compbsi.tion may be applied to at least one side of the web. In general, the coating

composition may be applied to only one side of the web, or the coating composition may be applied

to each side of the web,

Before the coating composition is applied to an existing paper web , the solids level of the
web may be about 10 percent or higher (that is, the web comprises about 10 grams of dry solids and
90 grams of water, such as about any of the following solids levels or higher: 12 percent, 15 percent,
18 percent, 20 percent, 25 percent, 30 percent, 35 percent, 40 percent, 45 percent, 50 percent, 60
percent, 75 percent, 80 percent, 90 percent, 93 percent, 98 percent, and 99 percent, with exemplary
ranges of from 30 percent to 100 percent and more specifically from 65 percent to 90 percent). The
solids level of the web immediately after application of any of the coating composition may also be

any of the previously mentioned solids levels.

Exemplary coating weight of the polyolefin ranges from 2.5 to 300 kg polyolefin per metric
ton (5 to 600 Ib of polymer per ton} of cellulose article. An alternative exemplary coating weight of

the polyolefin ranges from 5 to 150 kg per metric ton (10 to 300 1b of poiymer per ton) of cellulose



where a and f3 are two constants which can be determined by a calibration using a number of well
characterized preparative TREF fractions of a broad composition random copolymer and/or well
characterized random ethylene copolymers with narrow composition. It s %{J n hat a and 13
may vary frofhiAA&tPdseMt to instrument. Moreover, one would need to crle}a e%%@%@%%‘rglate
calibration curve with the polymer composition of interest, using appropriate molecular weight ranges
and comonomer type for the preparative TREF frélctions and/or random copolymers used to create the
calibration. There is a slight molecular weight effect. If the calibration curve is obtained from similar
molecular weight ranges, such effect would be essentially negligible. In some WO
2009/064911@@ng2@0@7@83@832@6¢%%61%%§,fPéﬁ%f‘oHAF HAHES SRS BRSPS IAna/oPDigparative
TREF fractions of random copolymers satisfy the following relationship: Ln P = -237.83/TATREF +
0.639 The BbENRIRERHERIGH B (S PRIREE R mole fraction of ethylene, P. to the analytical TREF
elution temperature, TATREF, for narrow composition random copolymers and/or preparative TREF
fractions of broadhcerfipouitiodiresido e ATTHS TFROPRY e pef F?E@fé’lfﬂf)%r%ﬁ‘ré)ef "% r&hdbm

copolymer of the same composition (that is, the same comonamer type and content) and the same
Ype gndgon

molecular WEIGH ERPRUAT AP e AENETHBIE RS 672 B Lan baLalddfAted fom LnPX =
(1./Txo + 1§tfrom a mﬁggyggg& Px mo!e fraction. %[%)ar{r\é%rggiy“Jg%ﬂ%tﬂgsgmy‘[%eg olg fraction for a
i t

th th od artic
random co%&%‘é’?% e same cco?%aposmone(trﬁ IS, the same comonomer type and content) and the

same molegularweighiang-having R AREE taReatuacldxnwhien éan fegsatcutaied from Ln Pxo

= rx/Tx + p using a measured value of Tx. Once the block index (BI) for each preparative TREF
fraction is eltained,dhsongight average hiack ingaxyABipfornthehndiddes gelydtey/canhercalculated,
The present invention may be embodied in other forms without departing from the spirit and the
essential attributes thdrabiamdbacooedingiye rafehanee ahowed e thistidhantiesBpelded claims,
rather than to the foregoing specification, as indicating the scope of the invention., WO

2009 /0649@gp@qygﬁgg@ggy@8t3ﬁg2:oated article may have a coat weight of less than 10 g/mz. In an

alternative embodiment, the coated article may have a coat weight in the range of 1 to 10 g/m’; orin

another embodiments, the coated article may have a coat weight in the range of 1.0 and 5.0 gfm®.

In certain embodiments, the coated article may have a coating thickness in the range of 0.1 to
100 microns. All individual values and subranges from 0.1 to 100 microns are included herein and
disclosed herein; for example, the coated articl.e‘may imvc a coating thickness from a lower limit of
1.5.10, 15, 20, 30, 40, 50, 60, 70, 80, or 9¢ microns to an upper limit of 5, 10, 20, 30, 40, 50, 60,
70, 80, 90, 95 microns. For example, the coated article may have a coating thickness in the range of
0.1 to 15, 0.1 to 10 microns, ar (.1 to 5 microns.

Once a paper web is produced according to one of the above described processes
incorporating the coating composition, in accordance with the present disclosure, the web can be
embossed, crimped, and/or laminated with other webs by applying pressure and/or heat to the web
containing the coating composition. During the process, the coating composition can form
embossments in the product and/or can form bond areas for bonding the paper web to other adjacent

webs. Use of the coating composition enhances the embossing, crimping or lamination process in
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several ways. For instance, the embossed pattern can be much more defined due to the presence of
the coating composition, Further, the embossing is not only water resistant but, unexpectedly, it has
been discovered that a paper web containing the coating composition can be embossed without
substantially weakening the web, In particular, it has been discovered that a paper web containing
the coating composition can be embossed without reducing the tensile strength of the web in either
the machine direction or the cross machine direction by more than about 5 percent. In fact, in some

embodiments, the tensile strength of the web may actually be increased after the embossing process.

When forming multiple ply products, the resulting paper product may comprise two plies,
three plies, or more. Each adjacent ply may contain the coating compositiou‘or at least one of the
plies adjacént to one another may contain the coating composition. The inﬁi.vidﬁal f)ﬁes can
generally be made from the same or from a different fiber furnish and can be made from the same or

a different process.

In other embodiments, the coating composition may be applied after a paper product has
been manufactured. That is, a coating composition formed in accordance with embodiments of the
present invention may be added to a prior formed by product, as by a paper converter for example.
Embodiments of the present invention may be used in an “in-line process,” that is during the
manufacturing of the paper, or in an off-line application. One example is where paper is previously
clay-coated on a machine. Then, that product may have the coating composition applied as an

alternative to an extrusion coated structures.
Drying the Incorporated Coating Composition

The coating composition incorporated onto or into, for example, the substrate comprising
cellulosic materials, as described hereinabove, may be dried via any conventional drying method.

Such conventional drying methods inciude but, are not limited to, air drying, convection oven
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drying, hot air drying, microwave oven drying, and/or infrared oven drying. The coating
composition incorporated onte or into, for example, the substrate comprising cellulosic materials
may be dried at any temperature; for example, it may be dried at a temperature in the range of equal
or greater than the melting point temperature of the base polymer; or in the alternative, it may be
dried at a temperature in the range of less than the melting point of the base polymer, The coating
composition incorporated onto or into, for example, the substrate comprising cellulosic materials
may be dried at a temperature in the range of 60°F (15.5°C) to 700°F (371°C). All individual values
and subranges from 60°F (15.5°C) to 700°F (371°C) are included herein and disclosed herein; for
example, the coating composition incorporated onto or into, for example, the substrate comprising
cellulosic materials may be dried at a temperature in the range of 60°F (15.5°C) to 500°F (260°C), or
in the alternative, the coating composition incorporated onto or into, for example, the substrate
comprising cellulosi¢ materials may be dried at a temperature in the range of 60°F (15.5°C) to 450°F
(232.2°C). The temperature of the coating composition incorporated onto or into, for example, the
substrate comprising cellulosic materials may be raised to a temperature in the range of equal or
greater than the melting point temperature of the base polymer for a period of less than about 40
minutes. All individual values and subranges from less than about 40 minutes are included herein
and disclosed herein; for example, the temperature of the coating compesition incorporated onto or
into, for example, the substrate comprising cellulosic materials may be raised to a temperature in the
range of equal or greater than the melting point temperature of the base polymer for a period of less
than about 20 minutes, or in the alternative, the temperature of the coating composition incorporated
onto or into, for example, the substrate comprising cellulosic materials may be raised to a
temperature in the range of equal or greater than the melting point temperature of the base polymer

for a period of less than about 5 minutes, or in another alternative, the temperature of the coating



100 60 70 56.3 65.7 70 50 CI' 615NA Weight Percent _

WO 2009/064942 PCT/US20608/083482

composition incorporated onto or into, for example, the substrate comprising cellulosic materials
may be raised to a temperature in the range of equal or greater than the melting point temperature of
the base polymer for a period in the range of 0.5 to 300 seconds. In another alternative, the
temperature the coating composition incorporated onto or into, for example, the substrate comprising
cellulosic materials may be raised to a temperature in the range of less than the melting point
temperature of the base polymer for a period of less than 40 minutes. All individual values and
subranges from less than about 40 minutes are included herein and disclosed herein; for example,
the temperature of the coating composition incorporated onto or into, for example, the substrate
comprising cellulosic materials may be raised to a temperature in the range of less than the melting
point temperature of the base polymer for a period of less than about 20 minutes, or in the
alternative, the temperature of the coating composition incorporated onto or into, for example, the
substrate comprising cellulosic materials may be raised to a temperature in the range of less than the
melting point temperature of the base polymer for a period of less than about 5 minutes, or in
another alternative, the temperature of the coating composition incorporated onto or into, for
example, the substrate comprising cellulosic materials may be raised to a temperature in the range of
less than the melting point temperature of the baée polymer for a period in the range of 0.5 to 300

seconds.

Drying the coating composition incorperated onto or into, for example, the substrate
comprising cellulosic materials at a temperature in the range of less than the melting point
temperature of the base polymer is important because it facilitates the formation of a film having a
continuous stabilizing agent phase with a discrete base polymer phase dispersed therein the
continuous stabilizing agent phase thereby improving the rebrokeability of the cellulose-based

composition incorporating the coating composition,
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Drying the coating composition incorporated onto or into, for example, the substrate
comprising cellulosic materials at a temperature in the range of equal or greater than the melting
point temperature of the base polymer is important because it facilitates the formation of a film
having a continuous base polymer phase with a discrete stabilizing agent phase dispersed therein the
continuous base polymer phase thereby improving the oil and grease resistance as well as providing

a barrier for moisture and vapor transmission,
Optional Chemical Additives to the Coating Compesition

Optional chemical additives may also be added to the coating composition or to the paper to
impart additional benefits to the product and/or process and are not antagonistic to the intended
benefits of the present invention. The following materials are included as examples of additional
chemicals that may be applied to the paper sheet with or in addition to the coating composition of the
present invention. Such additives may be added at any point in the papermaking process, such as
before or after addition of the coating composition. The:y may alsc be added simultaneously with the

coating composition. They may be blended with the coating composition.

Optional chemical additives which may be used in the present invention include those
disclosed in U.S. Patent No, 6,949,167 and U.S. Patent No. 6,897,168, each of which is incorporated
herein by reference. For example, the optional chemical additives can include: hydrophobic
additives; wetting agents; binders; charge promoters or charge controllers; strength agents, including
wet strength agents, temporary wet strength agents, and dry strength agents; debonders; softening
agents; synthetic fibers; odor control agents; fragrances; absorbency aids, such as superabsorbent
particles; dyes; brighteners; lotions or other skin care additives; detackifying agents;

microparticulates; microcapsules and other delivery vehicles; preservatives and anti-microbial
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agents; cleaning agents; silicone; emollients; surface feel modifiers; opacifiers; pH control agents;

and drying aids, among others.

The application point for such materials and chemicals is not particularly relevant to the
present invention and such materials and chemicals may be applied at any point in the paper
manufacturing process, This includes pre-treatment of pulp, co-application in the wet end of the
process, post treatment after drying but on the paper machine and topical post treatment. The
chemical additives may be combined and incorporated into a paper web along with the coating

composition described above.
End-use Applications:

Coated products prepared in accordance with the present invention can be used for a wide
variety of applications, such as paper and paperboard products, newsprint, uncoated groundwood,
coated groundwood, coated frcé sheet, uncoated free shcc.t, packaging and industrial papers, label
paper, specialty papers such as security papers, photographic papers, inkjet papers, and the like,
linerboard, corrugating medium, recycled paperboard, paper towels, tissues, and bleached
paperboard, Webs made according to the present invention can be used in diapers, sanitary napkins,

composite materials, molded paper products, paper cups, paper plates, and the like.

Advantages of the present invention include improved repulpability. Repulpability refers to
the ability of the paper composition to be reclaimed, Edge trim and paper made during
startup/shutdown is typically rebroked (transformed back into a siurry of pulp) and used again to
make virgin paper. Many prior art polyolefin compositions are not rebrokeable. However, the
coated paper articles of the instant invention are rebrokeable. Coated products may have any
repulpability properties; for example, the coated products have improved repulpability properties,

that is, the coated products are capable of being broken down into pieces that are approximately at
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least 30 percent smaller in size than the comparative coated products, that is, a coated product
comprising a polymeric coating composition other than the inventive coating composition of the
instant invention. All individual values and subranges greater than approximately at Jeast 30 percent
smaller in size are included herein and disclosed herein; for example, the coated products are capable
of being broken down into pieces that are approximately at least 35 percent smaller in size than the
comparative coated products, that is, a coated product comprising a polymeric coating composition -
other than the inventive coating composition of the instant invention; or in the alternative, the coated
products are capable of being broken down into pieces that are approximately at least 40 percent
smaller in size than the comparative coated products, that is, a coated product comprising &
polymeric coating composition other than the inventive coating composition of the instant invention;
or in the alternative, the coated products are capable of being broken down into pieces that are
approximately at least 45 percent smaller in size than the comparative coated products, that is, a
coated product comprising a polymeric coating composition other than the inventive coating
composition of the instant invention; or in the alternative, the coated products are capable of being
broken down into pieces that are approximately at least 50 percent smaller in size than the
comparative coated products, that is, a coated product comprising a polymeric coatiﬁg composition

other than the inventive coating composition of the instant invention,
Examples
The following examples illustrate the present invention but are not intended to limit the scope

of the invention. The following examples of the instant invention demonstrate the improved

repulpability properties of the coated paper products according to instant invention,

Inventive Examples 1-10 and Comparative Examples 1-2 were prepared according to the

following procedure. The formulation components for lnventive Examples 1-10 and Comparative
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Examples 1-2, as shown in Table 1 and II, were admixed via an air mixer at a moderately low shears -
thereby producing Inventive Coating Compositions 1-10 and Comparative Coating Compositions 1-
2. The Inventive Coating Composition 1-10 and Comparative Coating Compositions 1-2 were
subsequently applied to paper substrates via a wire coating device under controlled pressure thereby
producing the Inventive Composites 1-10 and Comparative Composites 1-2 having controlled coat
weight (8g of coating composition per square meter of paper substrate.). The Inventive Composites
1-10 and Comparative Composites 1-2 were then dried at 350 °F. for approximately 3 minutes
thereby producing Inventive Coated Paper Articles 1-10 and Comparative Paper Articles 1-2.
Subsequently, these coated paper articles were tested for their repulpability according to the
repulpability test method described hereinbelow. The results are shown in Figﬁres 1-10 and Table

I
Formulation Components:

DPOD 8501 is an aqueous dispersion provided by The Dow Chemical Company including a
Affinity EG8200, an ethylene/1-octene copolymer having melt index of approximately 5 g/10
minutes according to ASTM D 1238, and a density in the range of 0.870 g/cc according to ASTM
792, which is commercially available from The Dow Chemical Company, as the base polymer,
Primocore " 59801, an ethylene acrylic acid copolymer having melt flow rate of approximately 13.8
¢/10 minutes {measured at the time of production) and a density of approximately 0.958 g/cc, which
is commercially available from The Dow Chemical Company, as the stabilizing agent, and water as

the media.

Mocryl " 132 is a resin in solution, having a pH in the range of 7.9 to 9.0, viscosity of 450
to 1500 CPS at 25 °C., and a specific gravity of approximately 1.06 (water having specific gravity of

1), which comprises acrylic polymer (approximately 31-33 weight percent); water (approximately
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65-67 weight percent); aqua ammenia (equal or less than 0.2 weight percent); dipropylene glycol
monomethyl ether (approximately 1-2 weight percent); individual residual monomers (optional, less

than 0.1 weight percent), which is commercially available from Rohn and Haas Company .

CP 615NA is a modified styrene-butadiene latex provided by The Dow Chemical Company,
having approximately 50 weight percent solids; a pH of approximately 6.5, particle size of

approximately 1200 angstroms; with a high level of carboxylation.

XU 30903.50 is a modified styrene-butadiene latex provided by The Dow Chemical
Company, having approximately 50 weight percent solids; a pH of approximately 7.5, particle size

of approximately 1850 angstroms; with a moderate Jevel of carboxylation and Tg = 40C.

XU 31322 is a modified styrene-butadiene latex provided by The Dow Chemical Company,
having approximately 50 weight percent solids; a pH of approximately 7.5, particle size of

approximately 1250 angstroms; with a moderate level of carboxylation,
Test Methods
Test methods include the following:

The repulpability was measured according to the following method. 12 grams of coated
paper article is cut into approximately one half inch square pieces. The cut pieces and 1000 ml of
water are added into a TAPPI disintegrator. The disintegrator is turned on for 750 revolutions. A
portion of the well mixed pulp/water solution is placed on a black scrub chart. Fibers and remaining
coating chunks were observed and recorded for their size. A successful repulpable coating test

should have mostly fibers and very little to no coating chunks visible.

Density was measured according to ASTM D 792-03, Method B, in isopropanol.
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Melt index (1) was measured at 190°C under a load of 2.16 kg according to ASTM D-1238-

03.

Standard CRYSTAF Method

Branching distributions are determined by crystallization analysis fractionation (CRYSTAF)
using a CRYSTAF 200 unit commercially available from PolymerChar, Valencia, Spain. The
samples are dissolved in 1,2,4 trichlorobenzene at 160°C {0.66 mg/mL) for 1 hr and stabilized at
95°C for 45 minutes. The sampling temperatures range from 95 to 30°C at a cooling rate of
0.2°C/min. An infrared detector is used to measure the polymer sclution concentrations. The
éumulative soluble concentration is measured as the polymer crystallizes while the temperature is
decreased. The analytical derivative of the cumulative profile reflects the short chain branching

distribution of the polymer.

The CRYSTAF peak temperature and area are identified by the peak analysis module
included in the CRYSTAF Software (Version 2001.b, PolymerChar, Valencia, Spain). The
CRYSTAF peak finding routine identifies a peak temperature as a maximum in the dW/dT curve
and the area between the largest positive inflections on either side of the identified peak in the
derivative curve. To calculate the CRYSTAF curve, the preferred processing parameters are with a
temperature lmit of 70°C and with smoothing parameters above the temperature limit of 0.1, ﬁnd

below the temperature limit of 0.3.
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Flexural/Secant Modulus/ Storage Modulus

Samples are compression molded using ASTM D 1928. Flexural and 2 percent secant
moduli-are measured according to ASTM D-790. Storage modulus is measured according to ASTM

D 5026-01 or equivalent technigue,
DSC Standard Method

Differential Scanning Calorimetry results are determined using a TAI model Q1000 DSC

- equipped with an RCS cooling accessory and an autosampler. A nifrogen purge gas flow of 50
m1/min is used. The sample is pressed into a thin film and melted in the press at about 175°C and
then air-cocled to room temperature (25°C). 3-10 mg of material is then cut into a 6 mm diameter
disk, accuraée],y weighed, placed in a light aluminum pan (ca 50 mg), and then crimped shut. The
thermal behavior of the sample is investigated with the following temperature profile. The sample is
rapidly heated to 180°C and i;xe}d isothermal for 3 minutes in order to remove any previous thermal
history. The sampie is then cooled to -40°C at 10°C/min cooling rate and held at -40°C for 3
minutes. The sample is then heated to 150 °C at 10°C/min. heating rate. The cooling and second

heating curves are recorded.

The DSC melting peak is measured as the maximum in heat flow rate (W/g) with respect to
the linear baseline drawn between -30°C and end of melting. The heat of fusion is measured as the

area under the melting curve between -30°C and the end of melting using a linear baseline.

Calibration of the DSC is done as follows. First, a baseline is obtained by running 2 DSC
from -90 °C without any sample in the aluminum DSC pan. Then 7 milligrams of a fresh indium

sample is analyzed by beating the sampie to 180°C, cooling the sample to 140°C at 2 cooling rate of
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10°C /min followed by keeping the sample isothermally at 140°C for 1 minute, foliowed by heating
the sample from 140°C to 180°C at a heating rate of 10°C per minute. The heat of fusion and the
onset of melting of the indium sample are determined and checked to be within 0.5°C from 156.6°C
for the onset of melting and within 0.5 J/g from 28.71 I/g for the of fusion. Then deionized water 1s
analyzed by cooling a small drop of fresh sample in the DSC pan from 25°C to -30°C at a cooling
rate of 10°C per minute. The sample is kept isotherrnally at -30°C for 2 minutes and heat to 30°C
at a heating rate of 10°C per minute. The onset of melting is determined and checked to be within

0.5°C from 0°C.

GPC Method

The gel permeation chromatographic system consists of either a Polymer Laboratories Model
PL-210 or a Polymer Laboratories Model PL-220 instrument. The column and carousel
compartments are operated at 140 °C. Three Polymer Laboratories 10-micron Mixed-B columns are
used. The solvent is 1,2.4 trichiorobenzene, The samples are prepared at a concentration of (.1
grams of polymer in 50 milliliters of solvent containing 200 ppm of butylated hydroxytoluene
(BHT). Samples are prepared by agitating lightly for 2 hours at 160°C. The injection volume used

is 100 microliters and the flow rate is 1.0 ml/minute.

Calibration of the GPC column set is performed with 21 narrow molecular weight
distribution polystyrene standards with molecular weights ranging from 580 to 8,400,000, arranged
in 6 “cocktail” mixtures with at least a decade of separation between individual molecular weights.
The standards are purchased from Polymer Laboratories (Shropshire, UK). The polystyrene
standards are prepared at 0.025 grams in 50 milliliters of solvent for molecular weights equal o or

greater than 1,000,000, and 0.05 grams in 50 miliiliters of solvent for molecular weights less than
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1,000,000. The polystyrene standards are dissolved at 80°C with gentle agitation for 30 minutes,
The narrow standards mixtures are run first and in order of decreasing highest molecular weight
component to minimize degradation. The polystyrene standard peak molecular weights are
converted to polyethylene molecular weights using the following equation (as described in Williams

and Ward, J. Polym. Sci.. Polym. Let., 6, 621 (13681 Mpayetyiens = 0,431 Mporystyrene)-

Polyethylene equivalent molecular weight calculations are performed using Viscotek TriSEC

software Version 3.0
ATREF

Analytical témperature rising elution fractionation (ATREF) analysis is conducted according
to the method described in U.S. Patent No. 4,798,081 and Wilde, L.; Ryle, T.R.; Knobeloch, D.C;
Peat, LR.; Determination of Branching Distributions in Polyethylene and Ethylene Copolymers, J.
Polym. Sci., 20, 441-455 (1982), which are incorporated by reference herein in their entirety, The
composition to be analyzed is dissolved in trichlorobenzene and allowed to crystallize in a column
containing an inert support {stainless stee] shot) by slowly reducing the temperature to 20°C at a
cooling rate of 0.1°C/min. The column is equipped with an infrared detector. An ATREF
chromatogram curve is then generated by ehating the crystallized polymer sample from the column
by slowly increasing the temperature of the eluting solvent (trichlorobenzene) from 20 to 120°C at 2

rate of 1.5°C/rmn.

BC NMR Analysis

The samples are prepared by adding approximately 3g of a 50/50 mixture of

tetrachloroethane-d*/orthodichlorobenzene to 0.4 g sample in a 10 mm NMR tube. The samples are -
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dissolved and homogenized by heating the tube and its contents to 150°C. The data are collected
using a JEOL Eclipse™ 400MHz spectrometer or a Varian Unity Plus™ 400MHz spectrometer,
corresponding to a B resonance frequency of 100.5 MHz. The data are acquired using 4000
transients per data file with a 6 second pulse repetition delay. To achieve minimum signal-to-noise
for quantitative analysis, multiple data files are added together. The spectral width is 25,000 Hz
with 2 minimum file size of 32K data points, The samples are analyzed at 130 °C in a 10 mm broad
band probe. The comonomer incorporation is determined using Randall‘s triad method (Randall,
1.C.: IMS-Rev. Macromol. Chem. Phys., C29, 201-317 {(1989), whi.ch is incorporated by reference

herein in its entirety).
Mechanical Properties - Tensile, Hysteresis, and Tear

Stress-strain behavior in uniaxial tension is measured using ASTM D 1708 microtensile
specimens. Samples are stretched with an Instron at 500 percent min at 21°C. Tensile strength and

elongation at break are reported from an average of 5 specimens.

100 percent and 300 percent Hysteresis is determined from cyclic loading to 100 percent and
300 percent strains using ASTM D 1708 microtensile specimens with an Instron™ instrument. The
sample is loaded and unloaded at 267 percent min™ for 3 cycles at 21°C. Cyclic experiments at 300
percent and 80°C are conducted using an environmental chamber. In the 80 °C experiment, the
sample is allowed to equilibrate for 45 minutes at the test temperature befere testing. In the 21 °C,
300 percent strain cyclic experiment, the retractive stress at 150 percent strain from the first
unloading cycle is recorded. Percent recovery for all experiments are calculated from the first
unloading cycle using the strain at which the load returned to the base line. The percent recovery is

defined as:
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£, —¢&,
YRecovery = x 100
£

where € is the strain taken for cyclic loading and € is the strain where the load retwrns to the

baseline during the 1 unloading cycle.
Block Index

The ethylene/o-olefin interpolymers are characterized by an average block index, ABL, which
is greater than zero and up to about 1.0 and a molecular weight distribution, My/M;, greater than
about 1.3. The average block index, ABI, is the weight average of the block index (“BI”) for each of
the polymer fractions obtained in preparative TREF (that is, fractionation of a polymer by
Temperature Rising Elution Fractionation) from 20°C and 110°C, with an increment of 5°C

{although other temperature increments, such as 1°C, 2°C, 10°C, also can be used):

ABI =Y (w,BI)
where BI is the block index for the ith fraction of the inventive ethylene/a-olefin interpolymer
obtained in preparative TREF, and w; is the weight percentage of the ith fraction, Similarly, the
square root of the second moment about the mean, hereinafter referred to as the second moment

weight average block index, can be defined as foliows.

[ GBI, —ABI)’)

nd : .
2" moment weight average Bl = \! T

N

where N is defined as the number of fractions with BI; greater than zero. Bl is defined by

one of the two following equations {both of which give the same BI value):



Small 71 We claim: 1.A coating composition comprising: a dispersion comprising;

at

least one or more base polymers selected from the group consisting of an ethylene-based
thermoplastic polymer, a proPylene-based thermoplastic polymer, and mixture th?'eof' 2at least one or

more stabiliZHg XE¥MEnd a fluid medium; and  a solution acrylic polmér, and opt
emulsion polymer latex wherein said coating composition comprises less than 10 percent by weight of
said solution acrylic polymer based on the weighf®f said coating composition wherein said dispersion
has an average patrticle size in the range of between 0.01 to 5.0 pm, a pH in the range of 8 to 10.5,
and wherein said dispersion comprises greater than 25% by weight of water, based on the weight of

the dispersion. B CUT, =V Ty, or BI __LnP, = LnPy,

= r
UT, -1/T,, LnP, - LnP,,

8

Ionally an

where Ty is the ATREF (that is, analytical TREF) elution temperature for the ith fraction (preferably

expressed in Kelvin), Px is the ethylene mole fraction for the ith fraction, which can be measured by

NMR or IR as described below. Pag is the ethylene mole fraction of the whole ethylene/o-olefin

interpolymer {before fractionation), which also can be measured by NMR or IR, T4 and P, are the

ATREF elution temperature and the ethylene mole fraction for pure “hard segments” (which refer to

the crystalline segnients of the interpolymer). As an approximation or for polymers where the “hard

segment” composition is unknown, the T, and Pa values are set to those for high density

polyethylene homopolymer.

Tap is the ATREF elution temperature for a random copolymer of the same composition

(having an ethylene mole fraction of Pag) and molecular weight as the olefin block copolymer. Tas

can be calculated from the mole fraction of ethylene (measured by NMR) using the following

equation:

In PAB = U./TAB + f)

where ¢ and B are two constants which can be determined by a calibration using a number of well

characterized preparative TREF fractions of a broad composition random copolymer and/or well

characterized random ethylene copolymers with narrow composition. It should be noted that o and p

may vary from imstrument to instrument. Moreover, one would need to create an appropriate

calibration curve with the polymer composition of interest, using appropriate molecular weight

ranges and comonomer type for the preparative TREF fractions and/or random copolymers used to

create the calibration. There is a slight molecular weight effect. If the calibration curve is obtained

from similar molecular weight ranges, such effect would be essentially negligible. In some



The coating composition according to Claim 1, wherein said ethylene-based thermoplastic polymer is
an alpha-olefin interpolymer of ethylene and at least one or more comonomers selected from the
group consisting of propylene, a C4 to C20 linear, branched or cyclic diene vingll ac:etatei and a
compound ré’ﬁ?e%’éﬂf@&g%%/ the formula H,C=CHR, wherein R is a C; to Cﬁpﬁﬁ%gﬁﬂgfreg%%ed or cyclic
alkyl group or a C6 to C20 aryl group. 3.The coating composition according to Claim 1, wherein said
propylene-based thermoplastic polymer is an alpia-olefin interpolymer propylene and at least one or
more 7, comonomers selected from the group consisting of ethylene, a C4 to C20 linear, branched or
cyclic diene, and a compound represented by the formula H2C=CHR, wherein R is a C1 to C20 linear,
branched emépdieeakyicgfoms by sosecterasAcdronpraraive TREE Eactiify doifgssition according to
Claim 1, wherein said dijspersion comprises from 25 to 74 percent by the combined volume of the at

least one GPPRBFRBR SIS i [PUKHE ATE SR TLEY one or more stabilizing agents based on the total

volume of said dispersion. 5. The coatiﬂg lgo:ngségimggggr(gggg to Claim 1, wherein said coating
composition comprises less than 50 percent by weight of said emulsion polymer latex based on the

weight of spid GORLRGEAMAPSIlIADN relafts FRELAAIAGICHBIRASIAR ACEOFRIBGIRHCIAIREE Wherein said
coating composition further comprises a crosslinker. 7. The coating composition according to
Claim 6, whereintsaigamssinker, isZingrammepiuiroeathonatepolymers and/or preparative TREF
fractions of broad composition random copolymers. Txo is the ATREF temperature for a random
copolymer of the same composition (that is, the same comonomer type and content) and the same
molecuiar weight and having an ethylene mole fraction of Px. Txo can be calculated from LnPX = _
0/Txo + B from a measured Px mole fraction. Conversely, Pxo is the ethylene mole fraction for a
random copolymer of the same composition {that is, the same comonomer type and coatent) and the
same molecular weight and having an ATREF temperature of Ty, which can be calculated from Ln
Pxo = w/Tx + B using 2 measured value of Tx.
Once the block index (BI) for each preparative TREF fraction is obtained, the weight average block
mdex, ABIL for the whole polymer can be calculated,
The present invention may be embodied in other forms without departing from the spirit and

the essential attributes thereof, and, accordingly, reference should be made to the appended claims,

rather than to the foregoing specification. as indicating the scope of the invention.



8. The coating composition according to Claim 7, wherein said coating composition comprises 2 to 7
percent by weight of said zinc ammonium carbonate. 73 9. The coating composition according to
Claim 1, wherein said coating composition comprises at least 50 percent ' id dispersion
based on thé”t%%{‘lo?\’;%%ﬁ%of said coating composition. 10. The coatingggé\{r%poéltlrc‘)%%ccording to
Claim 1, wherein said stabilizing agent comprises a partially or fully neutralized ethylene-acid
copolymer. 11. The coating composition accB?ding to Claim 1, wherein at least a portion of the
water is removed at a temperature in the range of less than the melting point temperature of said base
polymer selected from the group consisting of an ethylene-based thermoplastic polymer, a
propylene-based thermoplastic polymer, and mixtures thereof. 12. The coating composition
according to Claim |, wherein at least a portion of the water is removed at a temperature in the range
of greater than or equal to the melting point temperature of said base polymer selected from the group
consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer, and
mixtures thereof 13. A coated product compsigifgi a substrate comprising cellulosic materials:
and at least one or more coating layers presenfon at least one or more surfaces of said substrate,

wherein J3igARETRE QYRS OesnpslfimeT meanfied compssiihr.aanpisiegia dispargien bomprising;

Components 1 i 2 3 4 5 6

DPOD 8501 | Weight 100 60 76 36.3 65.7 70 30
Percent .

CP 615NA Weight _ 40 . 375 - — .
Percent )

XU Weight - . 30 . 28.1 — —

30903.50 Percent

Mocryl 132 Weight . _ . . 6.1 6.1 . -
Percent

X1y 31322 Weight . - o — . 30 50
Percent




74 at least one or more base polymers selected from the group consisting of an
ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures
thereof; at least one or more stabilizing agents; and a fluid medium; and %gg)géggs%%r gg polymer,
and optionalW%ﬁ“Mﬁ‘Tgfan polymer latex wherein said coating composition comprises Tess than 10
percent by weight of said solution acrylic polymer based on the weight of said coating composition
wherein said dispersion has an average patrticle §ize in the range of between 0.01 to 5.0 um, a pH in
the range of 8 to 10.5, and wherein said dispersion comprises greater than 25% by weight of water,
based on the weight of the dispersion. 14.A coated product comprising the coating application product
of: a substrate comprising cellulosic materials; and

Table 11
Formulation Units Comparative | Inventive | Inventive | Inventive | Inventive
Components 2 7 8 G 10
DPOD 4501 Weight Percent 100 60 70 50.3 65.7
CP 615NA Weight Percent . 40 _ 37.5 _
XU 30903.50 Weight Percent . . 30 _ 28.1
Mocryl 132 Weight Percent . o L 6.1 6.1




a coating composition present on at least one or more surfaces of said cellulosic substrate, wherein
said coating composition comprises; a dispersion comprising; at least one or more base polymers
selected from the group consisting of an ethylene-based thermoplastic pqgl ene-based
thermoplast%%é?ﬂ}%?é?‘?%d mixtures thereof; at least one or more stabilig%r)géze(ﬁ@;[%% a fluid
medium; and 75  a solution acrylic polymer, and optionally an emulsion polymer latex wherein said
coating composition comprises less than 10 perc@nt by weight of said solution acrylic polymer based
on the weight of said coating composition wherein said dispersion has an average particle size in the
range of between 0.01 to 5.0 tun, a pH in the range of 8 to 10.5, and wherein said dispersiortco prises
greater than 25%,by weight of water, based on the weight of the dispersion.

Table HI
Formulation No., Particle Size
Comparative 1 Large
© Inventive 1 Small
Inventive 2 Small/Medium
Inventive 3 Small
Inventive 4 Small
Inventive 5 Smali/Medium
Inventive 6 Small
Comparative 2 Medium/Large
Inventive 7 Small
Inventive § Small
Inventive 9 Small
| Inveative 10 Small




15. The coated product according to Claim 14, wherein said coating composition being applied onto at
least one or more surfaces of said substrate via coating, spraying, extruding, impregnating, or padding
16. The coated product according to Claim 13 or 14, wherein said coated product comprises | g to IOg
by weight of the coating composition per meter sguare of the substrate. 17. The coated product
according to Claim 13 or 14, wherein said substrate comprises at least one or more fibers selected
from the group consisting of natural cellulosic fibers, synthetic cellulosic fibers, and mixtures thereof.
18. A meathagdaghforming a coated product comprising the steps of: selecting a substrate comprising
cellulosic materials: 76 selecting a coating composition comprising; a dispersion comprising; at least

one or more base polymessngalectadfiomctinepgieey consisting of an ethylene-based thermoplastic
polymer, a propylene-based thermoplastic polymer, and mixtures thereof;
a dispersion comprising;

at least one or more base polymers selected from the group
consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic
polymer, and mixtﬁyes thereof;
" at least one or more stabilizing agents; and
a fluid medium; an_d |
a soﬁution acrylic ?oiymer, and optionally an emulsion polymer latex wherein
said coating composition comprises less than 10 percent by weight of said solution
acrylic polymer based on the w¢i ght of said coating composition wherein sa.id
dispersion has an average particle size in the rangé of beMeen 0.01t0 5.0 pm, apH in |
the range of 8 to 10.5, and wherein said dispersion comprises greater than 25% by

weight of water, based on the weight of the dispersion.

2. The coating composition according to Claim 1, wherein said ethylene-based
thcrmoplastw polymer is an alpha»oleﬁn interpolymer of ethylene and at least one or more
COMONOMETS selected from the group consisting of propylene, a C; to Cy linear, branched or.

cyclic diene, vinyl acetate, and 2 compound represented by the formula HoC=CHR, wherem R

is a C; to Cyp linear, branched or cychc alkyl group ora Cg to C2() aryl group.

3. The éoating composition according to Claim 1, wherein said propylene-based

thermoplastic polymer is an alpha-olefin interpolymer propylene and at least one or more



at least one or more stabilizing agents; and a fluid medium; and a solution acrylic polymer,
and optionally an emulsion polymer latex wherein said coating composition comprises less than 10
percent by weight of said solution acrylic polymer based on the weight of said coating composition;
applying said coating composition to at least one pr more surfaces of said substrate; removing a at
least a portion of the water; thereby forming said coated product wherein said dispersion has an
average particle size in the range of between 0.01 to 5.0 um, a pH in the range of 8 to 10.5, and

wherein said dispersion comprises greaiebhamn5ss ayyeightof waeribasestonithiaveight of the

dispersion. 19.A method of forming a coated product comprising the steps of:
cyclic diene, and a compound represented by the formula HQC'—CHR, wherein R isa C; to Cy

linear, branched or cyclic alkyl group or a Cs to Cyparyl group.

4, The coating composition according to Claim 1, wherein said dispersion
comprises from 25 to 74 percent by the combined volume of the at least one or more base
polymers and the at least one or mére stabilizing agents based on the total volume of said
dispersion.

5. The coating composition according to Claim 1, wherein said coating
composition comprises less than 50 percent by Weight of said emulsion polymer latex based

on the weight of said coating composition.

6. The coating composition according to Claim 1, wherein said coating

composition further comprises a crosslinker.

7. The coating composition according to Claim 6, wherein said crosslinker is zine

ammonium carbonate.

8. The coating composition according to Claim 7, wherein said coating

composition comprises 2 to 7 percent by weight of said zinc ammonium carbonate.



selecti_ng one or more cellulosic fibers; selecting a coating composition comprising; a dispersion
comprising; 77 at least one or more base polymers selected from the group consisting
of an ethylene-based thermoplastic polymer, a propylene-based theilioplastic polymer, and mixtures
thereof; at least one or more stabilizing agents; apd a fluid medium; and a solution acrylic
polymer, and optionally an emulsion polymer latex wherein said coating composition comprises less

than 10 percent by weight of said solution
9. The coating composition according to Claim 1, wherein said coating

composition comprises at least 50 percent by weight of said dispersion based on the total

weight of said coating composition.

10.  The coating composition according to Claim 1, wherein said stabilizing agent

comprises a partially or fully neutralized ethylene-acid copoiymer.

11.  The coating composition according to Claim 1, wherein at least a portion of the
water is removed at a temperature in the range of less than the melting point temperature of
said base potymer selected from the group consisting of an ethylene-based thermoplastic .

polymer, a propylene-based thermoplastic polymer, and mixtures thereof.

12, The coating composition according to Claim 1, wherein at least a portion of the
water is removed at a temperature in the range of greater than or equal to the melting point
temperature of sajd base polymer selected from the group consisting of an ethylene-based

thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures thereof.

13. - A coated product comprising:
a substrate comprising cellulosic materials; and
at least one or more coating layers present on at least one or more .su'rfaces of
said sub'stfé"c'e., wherein said coating layer is derived from é coating composition tﬁ_omprising;

a dispersion comprising;



acrylic polymer based on the weight of said coating composition; incorporating said coating
composition onto said one or more cellulosic fibers; forming said one or more cellulosic fibers
incorporating said coating composition into a web; removing at least a portion of the water;
thereby forming said coated cellulosic product wherein said dispersion has an average particle size in
the range of between 0.01 to 5.0 urn, a pH in the range of 8 to 10.5, and wherein said dispersion
comprises greater than 25% by weight of water, based on the weight of the dispersion. 20.A method of
forming a coated product comprisimgsise steps ofredietipy wrasGiElFird BoMSiEAbRrs: selecting a
coating composition comprising; a dispersion comprising; 78 o o
consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic

potymer, and mixtures thereof;
at least one or more stabilizing agents; and
a fzuid medium; aﬁd
a solution acrylic polymer, and optionally an emulsion polymer latex wherein
said coating composition comprises less than 10 percent by weight of said solution
acrylic polymer based on the weight of said coating composition wherein said
dispersion has an average particle size in the rangé of between 0.01 t0 5.0 um,. a pH in |
the rangs of 8 1o 10.5, and wherein said dispersion comprises greater than 25% by

weight of water, based on the weight of the dispersion.

14. A coated product comprising the coating application product of:

a substrate comprising cellulosic materials; and

a coating composition present on at ieast one of more surfaces of said ..
cellulosic substfate, wherein said coating composiﬁon comprises;

a dispersion comprisin g_;
| at least one or more baée polymers selected from the group
consisting of an cthy]ene-ﬁased theﬁnopiasti'c po'iym'e?:, a pyopﬁﬂene-—based thennopléstic
polymer, and mixtures thereof,
at least one or more stabilizing agents; and

z fluid medium; and



at least one or more base polymers selected from the group consisting of an ethylene-based
thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures thereof at least one or
more stabilizing agents; and a fluid medium; and a solution acrylic polymer, and optionally an emulsion
polymer latex wherein said coating compositiorrtomprises less than-10 percent by weight of said
solution acrylic polymer based on the weight of said coating composition; incorporating said coating

composition onto said one or more cellulosic fibers; removing at least a}ﬁﬂrtl tht rm%ter formlng
said one or more celusisifiberginporporatiy §ﬁféj0§é%i*ﬁ‘§ EBHDOSRBH TR ‘A Reh

sa1d coatmg composition comprises less than 10 percent by weight of said sqlution
acrylic polymer based on the weight of said coating composition wherein said
dzspersmn nas an average particle size in the range of between 0.01 to 5.0 um, 2 p]’:-I in
the range of 8 to 10.5, and wherein said dispersior comprises greater than QS%Kby
weight of water, based on the weight of the dispersion. .

15. " The coatvd product according 1o Claim 14, wherein said caatmg composition
being apphed onto at least one or more surfaces of said substra‘nw via ru;oatmc spraying,

extruding, impregnaﬁng, or paddmg,

16.  The coated product according to Claim 13 or 14,'wherein said lcoated product

comprises 1g to 10g by weight of the coating composition per meter square of the substrate.

17.  The coated product according to Claim 13 or 14, wherein said substrate
compri’ées at least one or more fibers select:d from the group consisting of natural celiulosic

fibers, synthetic cellulosic fibers, and mixtures thereof.

18. A method of forming a coated product comprising the steps of

~ selecting a substrate comprising celluiosic materials;



thereby forming said coated cellulosic product wherein said dispersion has an average particle size in
the range of between 0.01 to 5.0 um, a pH in the range of 8 to 10.5, and wherein said dispersion
comprises greater than 25% by weight of water, based on the weight of the dispersion.

76

selecting a coating composition comprising,
a dispersion cdmprising;
at Jeast one or more base polymers seiected from the group
consisting of an ethylene-based thermoplastic polymer, a pfopylene-based thermopiastib
polymer, and mixtures thereof;
at least one or more stabilizing agents; and
:a fluid medium; and
a solution acrjflic pblymer, and optionally aﬁ emulsion polymer latex
wherein said coating composition comprises less than 10 percent by weight of said solution
acrylic polymer based on the weighf of said coa’ting comﬁosition';
applying said coating composition to at least one or more surfaces of said
substrate; |
removing a at least a portion of the water;
thereby forming said coated product wherein said dispersion has
an average par?icie size in the range of between 0.01 fo 5.0 um, a pH in the range of § |
to 10.5, aﬁd wherein said dispersion comprises greater than 25% by weight of water,

based on the weight of the dispersion.

19. A method of forming a coated product comprising the steps of:
selecting one or more cellulosic fibers; :
selecting a coating composition comprising;

a dispersion comprising;



77

at least one or more base polymers selected from /the group
cohsisting of an athylene-based théﬁnoﬁlastic polymer, a pfopyiene~based thermopilastic
polymer, and mixtures thereof;
at least one or more stabilizing agents; and
2 fluid mediurn; and
a solution acrylic polyme_:r, and optionally an emulsién polymer latex
wherein said coating composition comprises less than 10 percent by weighé; of said solution
acrylic }Solymer based on the weight of said coating composition;
_ incorporating said coating composition onto said one or more celtulosic fibers,
forming said one or more‘ cellulosic ﬁbers incorporating. said - coating.
compositi on imto a web;,
removing at least a portion of the water;
thereby forming said coated cellulosic product wherein said dispersion
has an average particle size in the range of between 0.01 to 5.0 pm, a pH in-the range
of 8 to 10.5, and wherein said dispersion comprises greater than 23% by weight of

water, based on the weight of the dispersion.

20. A method of forming 2 coated product comprising the steps of:
selecting one or more cellulosic fibers;
selecting a coating composition comprising;

a dispersion comprising;



78

at least one or more base polymers selected from the group
consisting of an ethylene-baéed therfnopiastic poiyrﬁer, a propylene-based thermoplastic
poiymer_, and mixtures thereof;
at least one or more stabilizing agents; and
a fluid medium; and
a solution acrylic polymer, and optionally an emulsion poiymer latex '
wherein said coating composition comprises less than 10 percent by weight of said solution
acrylic potymer based on the weight of said coating composition;
| incorporating said coating comesition onto éaid one or more cellﬁ]qsic fibers;
rerﬁoving at least a portion of the water;
forming said one or more cellulosic fibers incorporating s.aid cogtiﬁg _
composition into a web;
thereby forming said coated ceiiuiosic product wherein said dispersion
has an ave:age' particle size in the range of between 0.01 to 5.0 um, a pH in the ranlge
of 8 to 10.5, and wherein_said di spersiaﬁ comprises greater than 25% by weight of

. water, based on the weight of the dispersion.



