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A COATING COMPOSITION, A COATED ARTICLE, AND METHOD OF
FORMING SUCH ARTICLES

Cross-Reference io Related Applications

This application is a non-provisional application claiming priority from the U.S. Provisional
Patent Application No. 60/988,222, 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 Invenfion

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

Background of the Invention

The use of polymeric materials as coating compositions for paper products is generally
known. Such polymeric coating compositions, for example, may provide a barrier against grease,
oil, water and/or vapor. Alternatively, such polymeric coating compositions may provide improved
structural integrity and strength. The use of such polymeric coating compositions may however
generate other problems such as blocking. Blocking, as used herein, refers to the tendency of two or
more adjacent layers of one or more sheets to stick together.

It is, therefore, highly desirable for the coated paper articles to possess improved non-
blocking properties. Despite the efforts to produce coated paper articles having improved non-
blocking properties, there is still, however, a need for a coating composition that provides improved
non-blocking properties. Furthermore, there is still a need for coated paper articles having improved

non-blocking properties, and method of making the same.



The use of polymeric materials as coating compositions for paper products is generally known. Such
polymeric coating compositions, for example, may provide a barrier against grease, oil, water and/or
vapor. Alternatively, such polymeric coating compositions may provide improved structural integrity
and strength. The use of such polymeric coating c&npositions may however generate other problems
such as blocking. Blocking, as used herein, refers to the tendency of two or more adjacent layers of
one or more sheets to stick together. It is, therefore, highly desirable for the coated paper articles
to possess improved non-blocking properties. Despite the efforts to produce coated paper articles
having improved non-blocking properties Staakaasvséif gloyvRMvaki¢h need for a coating composition that
provides improved non-blocking properties. Furthermore, there Is still a need for coated paper articles
having improved inganbibalidegprapesties canthpeipes obmakingthetsamend hSuamani-ef the
Invention The instant disclosure relates to a coating composition, a coated article, and method foirning
such coatedhartisteisirities COmtimgtogmpositsoroTomprises((a) disispansiend énd ¢b)ssickesdlirker. The
dispersion comprises at least one or more base polymers selected from the group consisting of an
ethylene-Based; therngpiastic ROlYR cAREPHISH BhasRAIeLMODISHGIRONME - itk B LiLeS
thereof; at least one or more stabilizing agents; and a fluid medium. The crosslinker may, for example,

be zinc apmRRmBEArBRAAIN AR IPoByHTS! asPest] dneneis Provides AGO3HNGEAMROSItgRLOMprising:

50 percent by weight of a dispersion comprising;
~ thersof; at least one or more stabilizing agents; and a fluid medium. The crosslinker may, for

exampie, be zinc ammonium carbonate.,



at least one or more base polymers selected from the group consisting of an ethylene-based
thermoplastic polymer, a propylene-based thermo L]astic polymer, and mixtures thereof; wherein said
ethylene-based thermoplastic polymer is an alpha-olefin interpolymer of ethylene and at least one or
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propylene-based thermoplastic polymer is an alpha-olefin inter r propylene and at least one or

more comonomers selected from the gr. onsisting of ethylene, a C4 20 linear, branched or
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cyclic diene, and a compound represente the formufa = wherein R'1s$' a' C1 to C20 linear,
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fluid mediu perce weight of a Crossii elec om the group

consisting %%%ng%%g%@gnc&[g%%%@éﬁ %gl%%%a“@ge%&%%n%r&%’ gr?i% aia;%rgdcarbonate. A coated

article comprises comprising b materials; an one or more coating

ayers presafl AHISREL UG O TRIa IRSER L NG SUIRIAIP aTbR.nE ar Tarc caatg avers may

be derived from a ctoatin position comprising Ispersion; an a crosslinker. The

dispersion %g}g%gﬁ)%ﬁggpgtsgg?tg& @g&etgg%@%gflg gﬁéﬁggﬁtﬁo g‘éﬁ)erget’haeﬁ%r%uezc%nsisting of an

ethylene-based thermoplastic polymer, a pro e-base stic’polymer, And Tixtures
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provided a coated product compriSing: a substrate comp ulosic materials; and at least one or

more coating layers RrGenLiakak ISt 9ee AiRA S INIRGES O RAId MUOSEALG wheeeip,said coating

layer is derived from a coating

Cao aryl group; and wherein said propylene-based thermoplastic polymer is an alpha-
-olefin interpolymer propylene and at least one or more comonomers selected from the
group consisting of ethylene, a Cy4 to Cyg linear, branched or cyclic diene, and a
compound represented by the formula H,C=CHR, wherein R is a C to Cop linear,
branched or cyclic alkyl group or a Cg to Cyg aryl group;
at least one or more stabilizing agents; and
a fluid medium; and
I to 10 percent by weight of a crosslinker selected from
the group consisting of zinc ammonium carbonate, zinc oxide, and zirconium
ammonium carbonate.

A coated article comprises a substrate comprising cellulosic



composition as defined above. In a third aspect, there is provided a coated product comprising the
coating application product of: a substrate comprisipg cellulosic materials; and a coating composition
present on at least one or more surfaces of said cellulosic substrate, wherein said coating composition
is a coating CORIPOSRIGRCE Wefirmag abavee coafihe lnstiqdasefo mmirideast oateet articlewtensriséethe
steps of (1) selecting a substrate comprising cellulosic materials; (2) selecting a coating composition
comprising (#)bstiperdioancornprisinepatiadey e aey hmderbmb&mmma@sgm@dsﬁtm thraprgiegIp
consisting of an ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer, and
mixtures ther&of dishsaseurfeitmorEostibiZind yénpsraind eofiuidsasatienst amlotbpereiaesstinkere(s)
applying said coating composition to at least one or more surfaces of said substrate; (4) removing a at
least a portiosetsttbibliipatdhe sreRrS)clmtany §o R G Eand-boste tharmcielzsge polymea, fopmbyispdutsed

there is provided a method of forming a coated product comprising the steps of:
. thermoplastic polymer, and mixtures thereof; at least one or more stabilizing agents; and a fluid

medium.

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 substrate, wherein said coating layer is derived from a coating

composition as defined above.
In a third aspect, there is provided 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 is a coating composition as

defined above.

The‘method of forming a coated article compriées the steps of (1) selecting a substrate
comprising cellulosic materials; 2) sek_zcting a coating composition comprising (z) 2 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 niorc stabilizing agents; and a ﬂuid medivm; and (b) 2 croéslinker; (3) applving said
coaﬁng 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 said coated articie,



selecting a substrate comprising cellulosic materials; selecting a coating composition as
defined above; applying said coating composition4g at least one or more surfaces of said substrate;
removing a at least a portion of the water; thereby forming said coated product. In a fifth aspect,

there is provided aymefodhof dowing-A-GoRIB¢REAMHH.AABRIISIINE SlER%ahRRIRGING One or more

cellulosic fibers; selecting a coating composition as defined above; incorporating said coating
compositior&&gig@ﬁ{g QfugEpIere cellulosic fibers; forming said one or more cellulosic fibers
incorporating said coating composition into a web; removing at least a portion of the water;

- selecting a substrate comprising cellulosic materials;
selecting a coating composition as defined above;

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.

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 a coating composition as defined above;

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.



thereby foiming said coated cellulosic product. 2d In a sixth aspect, there is provided a method of
forming a coated product comprising the steps ofpgelecting one or more cellulosic fibers; selecting a
coating composition as defined above; incorporating said coating composition onto said one or more

cellulosic fibers; remavingiatlgast amparion gloigsdaterethod ofofsring gaidcomedproduetcellulosic
fibers incorporating said coating composition into a web; thereby forming said coated cellulosic

product. c@ﬁ}&ﬁ@ﬁg@%ﬁhe instant disclosure provides a coating composition comprising (a) a
dispersion comprising at least one or more base polymers selected from the group consisting of an

ethylene-based thermoplgstisp@lyimes: prerylansshasse-thermoplastic polymer, and mixtures
thereof; at least one or more stabilizing agents; and a fluid medium; and (b) a crosslinker.
selecting a coating composition as defined above;
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.

In one embodiment, the instant disclosure provides 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, 2 propylene-based thermoplastic polymer, and mixtures

thersof: at Jeast one or more stabilizing agents; and a fiuid medinm; and (b) 2 crosslinker.



3 In an alternative embodiment, the instant disclosure further provides a coated article comprising (1) a
substrate comprising cellulosic materials; and (2) at least one or more coating layers present on at
least one or more surfaces of said substrate, wherein said coating is derived from a coating
composition comprising (a) a dispersion comprisidg 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 (b) a

crosslinker. In gn.alirenative embedinent. theinstantdisclaswe fsthesprides agoated article
comprising the coating application product of (1) a substrate comprising cellulosic materials; and (2) a

coating Lpmpesition praseRLRNAtIsASho RIS staceaf said rellulasicsubsttalgyherein said
coating composition comprises (a) a dispersion comprising at least one or more base polymers

selectedh {iRepthe-Arox R aeRGISHPG:0haR elivienehased barmoriastisPoliskiiadliomyienerRased

thermoplastic polymer, and mixtures thereof; at least one or more stabilizing agents; and a fluid
mediuny; @ddp)angrosslnkesmprisifcan aliaspatives eihpdiment e ipstantiisciosursdyrhar
provides a method of forming a coated article comprising the steps of (1) selecting a substrate
comprisigigceel easitmatesinls {2y el of ine B oaling:c0 TRRAS KN COMPISIRg A 3)dd dishersien
comprising at least one or more base polymers selected from the group consisting of an

ethylenerhased:thiersodpiastiarpolymercadprepylene-hasad sheroe plastici pebwass; ang Nixtures
thereof; at least one or more stabilizing agents; and a fluid medium; and a crosslinker; (3) applying -

said coatijueampbdilianiossiitéast one or more surfaces of said substrate; (4) removing a at least a
portion of the water; and (5) thereby forming said coated article. 4 In an alternative embodiment,
the instant disdlosusgdurtirer pndvihesny thetixtchofifolmung fartéeatedvalticlie comiprigileg the steps of (1)
selecting one or more cellulosic fibers; (2) selecting a coating composition comprising (a) a dispersion
comprisingatdeashereatmmarpihagemolyinersi<éectatisiratn thempicing cdhdistingnatdals; and (2)
ethylene-based thermoplastic polymer, a propylene-based theimoplastic polymer, and mixtures
thereof;aatckeast omeporsitnr @stebilioing kgems: ancherd|sicfaceslnfrrgidne lalorgs shirdtete (Iherein
incorporating said coating composition onto said one or more cellulosic fibers; (4) forming said one or
more celiflesigifiperstipesitpor atingsis (epatifgaowpositipnsingat lwebyts prencovingeapdbasta portion
of the water; and (6) thereby forming said coated cellulosic article.

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 (b) a crosslinker,

In an alternative embodiment, the instant disclosure further provides a method of 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 thermoplastic polymer, a
propylene-based thermoplastic polymer, and mixtures thereof; at least one or mére stabilizing
agents; and a fluid medium; and a crosslinker; (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 said coated article.



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 crosslinker is zinc ammonium carbonate In an alternative embodiment, the instant disclosure
provides a coating composition, a coated article, agd method of forming the same, in accordance with
any of the preceding embodiments, except that the coating composition further comprises a solution
acrylic polymer, an emulsion polymer latex, or combinations thereof. In an alternative

embodiment, t'ﬁ?a@:@f@ﬂhﬂ@%ﬁ%‘&ﬁn‘?@%{ﬂg@es %]a%%}léggsc n}B‘%ﬁition, a coated article, and method of
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forming the same, in accordance with any of the preceéﬁrr?g e
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ethylene- hermoplastic polymer is an alpha-olefin interpolymer of ethylene and at least one or -
more co%ggtriggrg%@égé% géi?gﬁ% thER o )cs’oé%es‘ﬂigﬂlgd)a‘? Brapyiereiyaeis fPersg Fhedectranched or
cyclic dieng; vinyl tate, and a.compoungd represented by the formula H C=CHR, wherein R is a C1
o C20 I o S P S B eyt (Lo mohs e eivmde

embodimgpt | t discl rovides a coating composition, a coated product, and method of
forming the sti{i\n%g?ll?lt%%é’g% r(%g}e{%%lt ga(r):f;]l/auc%fLe ﬁ%é epnr%%}%a ?ﬁ{gtgeefﬁ%%o(s]ﬁﬁmg%yéﬁ%ﬁtﬂﬁ’&ﬁ’%ﬁ%ﬁ"b%e‘ﬂ

ropen:bseiemopsto pehLs el T o o pocne e one

or more comonomers sélected from the group consisting of

cyclic digpe; ghd.a Lomp rmula H2C=CHR, wherein R is a C1 to C20 linear,
branched or cyclic alkyl g%?ggﬁg%ﬁg%ﬁ gr%nggfggréﬁ%ﬁmg CIRRA S ARGV EABOGIHSAE, the instant

disclosusgpievidgsa:<0aling coMRasiton, A coate ! and method. of forming the same, in
accordance with any of%ﬁte preceg(]jing emé}odimenélee[§§§§?ﬁ§tlfﬁgg%%q Sl SRgﬁﬂges from 25 to

74 percenidps iR combinpchvolymas, of ihe-Al eastAna pale base :‘QAV@%% apd [he at least one or

more stabilizing agents based on the total volume of the dispersion. an é?t&ncéwg‘%ﬁai’godiment,
the instah@iselosiirgiprRNides 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 lessithanikpersenbbyneiohlof.said oo aenvicnolymer based on the weight of said

coating composition. In an alternative embodiment, the instant dlscff%sﬁor%lpﬁr%t\lﬁaeascgaé ting

compositiitlepaadatethadtisteoand ke O formpingthe $AMe, NAGE? @E‘Eﬁ]ﬁ%@% Ny gt the
n

preceding embodiments, except that the coating composition comprises less t 0 percent by

‘weight afsepd @misieropoiyreetslatex Hased:om thepaeight of said coating composition. In an
alternative embodiment, the instant disclosure provides a coating composition, a coated article, and

method of forniing thiemsanve cinbacearsianeansith anyiofikeRrEaMING LMNANIRLRLS: §XceRythat the
coating composition comprises 2 to ercen weight of said zinc ammonium carbonate.
ting posit p 2t010p t by weight of said bonat:
article, and method of forming the same, in accordance with any of the preceding embodiments,
except that the coating composition further comprises a solution acrylic polymer, an emulsion
polymer latex, or combinations thereof,
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 precéding embodiments,
except that the ethylene-based thermoplastic polymer is an alpha-olefin interpblymer of ethylene and
at least one or more comonomers selected from the group consisting of propylene, a C, to Cy linear,

branched or cyclic diene, viny! acetate, and a compound represented by the formula H,C=CHR,

wherein R is a Cy to Cyp linear, branched or cyclic alkyl group or a Cs to Cyy aryl group.



6 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 2 to 7 percent by weight of said zinc ammonium
carbonate. In an alternative embodiment, theanstant 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 basgg,qn;theiatakusiahtof: Saliceating GOMRGREIA; - AR Aligative embodiment, the

instant disclosure provides a coating composition, a coated article, and method of forming the same, in

accoraggeaih Atk ahle preseding.enbpdimenis-gxeertiahing:ealina.comnasiion camprises 2

to 10 percent by weight of said solution acrylic polymer based on‘'the weight o oating
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coated article, and method of forming the same, in accordance with any of th

embodiinerie EXCeR! aidhe-sarHRmCATRESKIn GATRISSS,Hbin; o Rescesl Ry lghiat aid

emulsion polymer latex based on the weight of said coating composition. n an alternative

embodiment, ednsiant dispogure PIRYiKlesHERMIRG RABRASlipmeasaatedaricterandmeibad of

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

agent comprisesa@ Paidiallyandily Heukalized ethviang-aeid €apghiietoup, In an alternative

embodiment, the instant disclosure provides a coating composition, a coated article, and method of

forming the samexiniRECAMANGR WBraNYahihet piegediRgpRMbadinenis: exesnidbatdbe.alleast a
portion of the fluid media is removed at a temperature in the range of less than the melting point
temperaitienet, thel bagkop@yroahselested-finnm the Gaaup:Goms iy efah@Preceding embodiments,

except that the 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 more stabilizing agents based on the total volume

of the dispersion.

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 compositibn 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. |

Tn an alternative embodiment, the instant disclosure provides a coating composition, a coated
article, and method of forming the same, in accordance with any of &e preceding embodiments,

except that the coating composition comprises 2 to 10 percent by weight of said zinc ammonium

carbonate,



7 ethylene-based thermoplastic polymer, a propylene-based thermoplastic polymer, and mixtures
thereof. 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 wherein at least a paqrtion 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 thermoplastic polymer, a propylene-based
thermoplastic polymer, and mixtures thereof. In an alternative embodiment, the instant disclosure

provides a coatStrAMITE2GYRETRMAGEY! fiamngiAiscieme pivddcordanie withpasivief thepeaceding

embodimen S, %gbeng thegt gfe coating composition is applied topically onto at least one or more

surfaces of the SUHEHARS G %ﬁﬁﬁg‘}g‘gﬁﬁﬁﬁn@; LRETHERRE, Wiibreagnefify, weqedidirgibodinlenan

alternative em%gcgiﬂ']\ent, the instant disclosure provides a coated article, and method of forming the
r

rAAncE Wit HnSPOIRAESYe CRmNG it diPrints: bxcepieliar trdouatetharticienrcomprises

same, ineg(c:%%
lgto 5%%@% eight of the coating composition per meter square of the substrate In an alternative
: g.. ) ! i s .
embodiment, the'instant disclosure provides a coated article, and method of forming the same, in
accordance witﬂl%ﬁlyglpf the pre eo{lli‘n errélt})odimen s, except that the coated article comprises 1 g to 40

g by weight of the coa%rﬁ%tlgor%nﬁoosﬁloﬁ% ST SHGRITEPIRS dendstrating compesitiattarnetive

cordanes oy P R SAEb i oN S ke A Go diecedrme ersipees 1 g o 30
g by we Q@eﬁ{ the &Q%%Q%%%Q%%%‘ﬁggnp c%rmrglelts?zg gtqgggte S%fggr%grg%i[@é?éhg of said dispersion based
on the total 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 2t010 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 10 to 50 percent by weight of said emuision polymer
latex 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 préceding embodiments,
except that the stabilizing agent comprises a partially or fully neutralized ethylene-acid copolymer.

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 at least a portion of the fluid media is removed at a te;ﬁperamre in the range of less

than the melting point temperature of the base polymer selected from the group consisting of an



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 to 15 g by weight of the coating composition per meter square of the substrate In an alternative

embodiment, the instant disclosure provides a coating,co sition, a ¢oated article, and method of
forming %ﬁ %g%%?ﬁ%%g%%?g gaégcvﬁ&yg‘rﬁg’gf%oé) Fé‘é%%%ﬁ é%?%aﬁﬁéﬁs?oé&@gﬁt%w&fbstrate
compris%%%%}keast one or more fibers selected from the group consisting of natural cellulosic fibers,
synthetic cellulosic fibers, and mixtures thereof. In an alternative embodiment, the instant
disclosure provjgdes a.coating composition, a coated article, and,method of forming the same, in
accordance with any oﬁ%{évgr%ﬁgjé) ﬁg %{m 1?o Frtﬁ%{n Iss,cé%lée rﬁ%’%@t %ng?ﬁ%ogggﬁs@é??a?ec%a&%prises at
least ong, sglected from ihe sisting.qf natural cellulosic fibers, synthetic cellulosic fibers, and
mixtures thereéof. Inan a?grﬁ%ﬁag\?e{é eér% ddﬁrﬁg%f %gﬁ%gﬁlt%%gi%ﬁipﬁ 5?(@\1/? eesn%% gi?rti‘&’
composition,a egaied.article. and, me §f formi 1‘&1 me, in accardance with any. of.the
preceding eQFn%bodiments, except that the coateg]%a?t%:}le%gg%é%lgrr% Vget?tp%%g- Gare ) Ié]otgjr%@aél%ed box,
wall papgr, Qb RRGIDIRARRIG BIAHR RaReH: Refale Reseriptienofthe Inyention & instant
invention ig a coating cc%r%position, a coa%elad article,pan method forn#%éqsﬂééﬁeé%cé?ggrgr %S&r THe
coating cOMBRASHIONEAMRIISRHRA AHISRRLIIRN. geﬁyﬁ?a@a%@a%eh@.% IQM%R?%%OH&%? fises at
least one or more base polymers selected from the group consisting o? an ethy ehe-base ’
thermoplastisi pRM@E-8-propylene-based thermoplastic polymer, and mixtures WO
2009/064993PCT/US2008/083569 9 thereof; at least one or more stabilizing agents; and a fluid
medium. The cpafingiGanpesitionmay futher comptise 2 B%%%Sé‘a%%ﬁt)%&bgﬁ'é{ mer, an emulsion

polymer latex, or combinations thereof. A coated product comprises a su rate comprising cellulosic

materialgiraithahdeasiQNe LLFAIR-CAFHNhIAYL BNFRICAHRE RSB ANE QLEPIR.SHITacssQf the

£

substrate. The one or more coating layers are derived from a coating composition comprising (a) a
dispersiosmpbdt®) B eppssinkpicalli@AiISREISNLEOHPISES AHERS MR QLIRHE:RASERGNMNers

selected from the group consisting of an ethylene-based thermoplastic polymer, a propylene-based
thermopiastinpobymedingl thipixfueesg, or padding,
In an alternative embodiment, the inétant disclesure provides a coated article, and method of
forming the same, in accordance with a'ny of the preceding embodiments, except that the coated
article comprises 1 g to 50 g by weight of the coating composition per meter square of the substrate.
In an alternative embodiment, the instant disciosure provides a coéted article, and method of
forming the same, in accordance with any of the preceding embodiments, except that the coated
article comprises 1 g to 40 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 to 30 g by weight of the coating composition per meter square of the substrate,



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-pased thermoplastic polymer, a propylene-based
thermoplastic polymer, and mixtures thereof; at least one or more stabilizing agents; and a fluid
medium; and (b) a crosslinker; (3) applying said coating composition to at least one or more surfaces
of said substraﬁg; ag4gl{emn38¥énegng tnll%ralttstﬂi]aﬁ portion of the water; and (5) therehy forming the coated

6 o OSSR S5t ieE A SNdr s e PEORETE 8b) a crossi

article. Coating Composmpp e cOa ] : ‘ L
nker. The,eaRIng.composiion A ieLddn 8. RSOk JhG cortng compesllion gy further
comprise a solution acrylic polymer, an emdlsion polymer latex, or com inations thereor, The
coating £empesiiaRMay SRIMRIISE,akIeartAQmer ' IRersian, baged on the
weight of the cog'f?ng comép:)ositiog:@)All i?l‘%ﬁliduaj vﬁ%ﬁ@%&%ﬂr{d%f Iﬁéﬁ% g@llgges? glg\/\}sél(l%’gsﬁél [:?ércent

are included harain andliselasess Ao E1RTRlR e aaHno.Compesiion mavcarprise at least

30 percent by weight of the dispersion, based on the weight of the coating

2009/064398RGTYS2008/083569:10, samppsiion; priadhe aleHaliveshs Earling Formngsition may

comprise at least 40 percent by weight of the dispersion, based on the weight of the coating
compositien: Abifphe-alterpatiye, Bhe snating GemRAsH B HAY CONRISE-al 6asL D0 NaLceRL Y weight
of the dispersion, based on the welight of the coating composition; or in the alternative, the coating
composition may soiptisevatisashhmpeieentdy weightobibadispessinn, Basesan themeight of the
coating composition; or in the alternative, the coating composition may comprise at least 65 percent by

weight eftle tispereiong basechon the weighhoktecaatingEampesOp;QE b s-irnatye, the
coating composition may comprise at least 75 percent by weight of the dispersion, based on the

weight ekthetanating edsmpasitianprises Fe-60atiNgraaoPOBEIORIRBYSOTRIEE abaytiaasihan0
percent by weight of the crosslinker, based on the weight of the coating composition. All individual
values and:siibrgedsfirrabenhiersciiaio Weightapeeeatarediretagded herein and disclosed
herein; for example, the coating composition may comprise from | to 15 percent by weight of the

crosslinker, baseshaifithativeigitoafibe: ahalingeatippsiiop;@ides thealierpativesithe, Goating
composition may comprise from 2 to 10 percent by weight of the crosslinker, based on-the weight of

the coatirterbormpositibng of ferthmngliersativeiitihecoodding edinpositivhapasc edimpeisedianeRstio 7
percent by weight of the crosslinker, based on the weight of the coating composition; or in the
alternatirsctidhed thinge Bolemosilistamapwonyosise fromo8deck pedceombyoeigint oftieispagslinker,
based on the weight of the coating composition.

natura] cellnlosic fibers, synthetic cellulosic fibers, and mixtures thereof.

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 coated article is a paper sheet, paper-board, corrugated box, wall paper, or
photographic grade paper.

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 crosslinker. 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



The coating composition may further comprise about less than 80 percent by weight of the solution
acrylic polymer, based on the weight of the coating composition. All individual values and subranges

from about lgss har&Q.¥eight percent are included herein and disclosedij}felt 'Qéef‘%r %éggpple, the
coating composition may comprise from 2 to 50 percent by weight of the solution V\/&

2009/064993PCT/US2008/083569 11 acrylic polymer, based on the weight of the coating composition;
or in the alternative, the coating composition may comprise from 2 to 30 percent by weight of the

solutioq&c&lf'p lymer, based on the weight of the coating compositiQn; or in the alternative, the
coating com pégﬁ?g%@rﬁgﬁ %%%%lﬁs%& r%r%%r% tggﬁat%eat%aeﬁatﬁgi/ WEIghTSf tHE SBRNIS T YRRARISEIIREr,

e e o e e R o

comprise less 10 percent & solution actyli ymer, based on of'the

coatingcgg[g(pgﬁggg@é %&ﬁﬁ@gﬁlmﬁg&e&(gg@ﬁ(ﬁg ! lﬁlqggpcog%%qﬁ ay.qon egésteoflrﬁog}t 2 t0 10 percent

by weight of the solution acrylic polymer, b e weight of the coating composfi%%?f%r in the

alternativeyitha SRR CAMRPSITOR DAY SORRLISEFLom & 8/ PRLERA! %XV&%%&%R%%QJ%%O“ acrylic

polymer, based on the weight of the coating composition. The coating composition may further

comprisgyBROH sk iAol PG BRSPS AHISIoN BRISHIcIRY BRsedon i veiont of

the coating composition. All individual values and subranges from about less than 80 weigh( percent

are includedihaiRiBreshipsclosehRRIn ofahexHBRI G0 INE SQALNGEL MHASKIOL- T GATBHSE from 10

to 50 percent by weight of the emulsion polymer latex, based on the weight of the coating composition;

or in theradiggnaiveadhe Going SAMPaSition MayHomprise-HHeRR 14 pelcart by wvgightef the

emulsion polymer latex, based on the weight of the coating composition. Dispersion The coating
compositierptomiptisama dispresiani Thegdispersion eqmplisegiatle aH-QRa IIBOLS: RJymers

selected from the group consisting of an ethylene-based thermoplastic polymer, a propylene-based
thermopttisticcpolyrives, thnskepixtiies dtlecanf; atlbasitonenphepiestaliizingagents| angechiida
medium. The dispersion may further include one or more fillers and/or one or more additives. The
disperstoatmayprefeitibhychmprsaguepuslidispersienmprising 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 (b) a crosslinker; (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 (3) thereby forming the coated

article.

Coeating Compeosition

The coating composition comprises (a) a dispersion; and (b) a crosslinker. The coating
composition may further include a crosslinker. The coating composition may further comprise a
solution acrylic polymer, an emuision polymer latex, or combinations thereof.

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 may

comprise at least 30 percent by weight of the dispersion, based on the weight of the coating



WO 2009/064993PCT/US2008/083569 12 Base Polymer The dispersion comprises at least one or
more base polymers. The base polymer may, for example, bde a Ipolymer seltlactedI fr?rr:jthe tg)jrtglup "
consisting o gsed polymers, and propylene-based polymers n selected embodimen
the basegpoﬁﬁ%%}%%amed from ethylene-alpha glgfin copolymers or pro&%gsé?ﬁwgsa?é?n
copolymers. In particular, in preferred embodiments, the base_polymer comprises one or more
non-polar polyolefins. In other selected embodiments, olefin block copolymers, e.g., ethylene
multi- block cop ?%mer s%g:h s those described in the International Publication No. W02005/090427

and U.S, Phtent Application HQPN% elfﬁ%ngﬁmlﬂgh@é‘ﬁ SIAESH AL P RECSIAH olefin
st o R s G o RSBl Wt
o 2 e T o RTS8 kBB L LoRere by oAbt fusion,
e talions B R AR P CAITS PR Bt Ay

having toefalouinciagtnnshing u R TiosRitAoRIARH G2 WA AL SAIETNaNZ81R:80d 0 10 130
Jig, AT > 48C for AH greater than 30 5
the alternative, the coating composition may comprise at Jeast 65 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 75 percent by weight of the dispersion, based on the weight of the
coating composition.

The coating composition may comprise about less than 20 percent by weight of the
crosslinker, based on the weight of the coating composition. Al individual values and subranges
from about less than 20 weight percent are included herein and disclosed herein; for example, the
coating composition may comprise from 1 to 15 percent by weight of the crosslinker, based on the
weight of the coating composition; or in the alternative, the coating composition may comprise from
2 to 10 percent by weight of the crosslinker, 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
crosslinker, based on the weight of the coating composition; or in the alternative, the coating
composition may comprise from 3 to 7 percent by weight of the crosslinker, based on the weight of
the coating composition.

The coating composition may further comprise about less than 80 percent by weight of the
solution acrylic polymer, based on the weight of the coating composition. All individual values and

subranges from about less than 80 weight percent are included herein and disclosed herein; for

exantple, the coating composition may comprise from 2 to 50 percent by weight of the solution



WO 2009/064993PCT/US2008/083569 13 wherein the CRYSTAF peak being deter_mined using at
least 5 percent of the cumulative polymer, and if less than 5 perqent of the polym?r)hk?wng an
identifiable GR.Y. k, then the CRYSTAF temperature being 30 C or c) being .
characterizea(;ﬁ?)ﬁ g%%gﬁﬂgggiﬁ; recovery, Re, in percent at 300 percent strain é’ﬁi?’f%"g’_}@?é“ﬁ?_é@sured with a
compression-molded film of the ethylene/a-olefin interpolymer, and havmg_ a denS|_ty, d, in grams/cubic
centimeter, wherein the numerical values of Re and d satisfying the following relationship when
ethylene/a-?lefinlinter lymer being substantially free of a cross-linked phase: Rg >1481-1(§29(d); or
(d) having %‘Fn%‘i’e’é:rﬁ%f%‘gé%ﬁ Ggﬁ i R et Rrsms a@@%@feer@m@itwaeﬁmat@m?fmﬁ TFte hEF,
characteyj in. that the fraction havi olar comonomer content of at least 5 percent higher than
that of ag {(;:%1 gsg}g%fgar%ﬁ%ﬁ{ %?hi/?gﬁg ?ﬂ%e&ﬁSfﬁFﬁéPfr&’&i%W 8fUiR g Pebrrarrie relimectohisetatres,

wherein;said able random ethylene interpolymer having the same comonomer(s) and having a
melt in(r:}ex, de&@%&;,atgﬁggn%%ﬁrcggl 8%%3}11(%? c6h %?%B%@H%%@WH@&W@W\MMHWWmm of

: -olefin.j : [ torage modulus at 25 C, G' (25 C), and
e e
o 1 tiktoTe ctyisndanein Rl ok lfeve s pRcsia Lerjon i o
block indensitf @ihRaBhution acrylic polymer, based on the weight of the coating composition; 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 further comprise about less than 50 percent by weight of the
emulsion polymer latex, based on the weight of the coating composition. All individual values and
subranges from about less than 80 weight percent are included herein and disclosed herein; for
example, the coating composition may compﬂse from 10 to 50 percent by weight of the emulsion
polymer latex, based on the weight of the coating composition; or in the alternative, the coating
composition may comprise from 20 to 40 percent by weight of the emulsion polymer latex, based on
the weight of the coating composition.

Dispersion

The coating composition comprises a dispersion. 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 dispersion may further include one or more fillers and/or one or

more additives. The dispersion may preferably be an aqueous dispersion.



WO 2009/064993PCT/US2008/083569 14 0.5 and up to about 1 and a molecular weight distribution,
Mw/Mn, greater than about 1.3; or (b)have an average block index greater than zero and up to about
1.0and a m%%@r/?g?wt distribution, M,JMn, greater than about 1.3. In alternative
embodiments, polyolefins such as polypropylene,polyethylene, and copolﬁ%?ﬁ‘éﬁ’@%’l‘?ﬁﬁnd 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
describ aig’#dﬁ Pat. No. 3,645,992 issued to Elston; high density polyethylene (HDPE) as described
in U.S. PAl O.W6,698 issued to Anderson; heterogeneonsly branched linear low density
polyethylene (LLDPE); heterogeneously branched ultra low linear density polyethylene (ULDPE);

homogeneouskhbrdisphednlmesrrathydeheiainhecotetire tapofynens: NomegersIshibianshed.,
substantially linear ethylene/alpha-olefin polymers, which can be prepared, for example, by a process
disclosedamplesbPapolimeersdrattitoanths @38y 0dsthingistlasyites-ohwhisht arR i caeporated herein
by reference; and high pressure, free radical polymerized ethylene polymers and copolymers such as
low deniBpPBNfebRstE ROIIDPE). Polymer compositions described in U.S. Pat. Nos, 6,566,446,
6,538,070, 6,448,341, 6,316,549, 6,111,023, 5,869,575, 5,844,045, or 5,677,383, each of which is

incorporated hereirhyd @fﬂﬁ@&ﬁﬁekis@x@W&%@W@l’}lﬁé’r@?f@lﬁ?e@?r%eg}@e%@a%%lﬁeoﬁe%xr@ée L Qhgaurse,
ends nc

blends of polymers can be used as well. In some embodiments, the b ude two c!l:‘l?flgfré%lt

Ziegler diattappamagaz eheopapadinents. e Rlends:car-liin hiners flaiegierNatta and a

metallocene polymer. In still other embodiments, the polymer used herein is a blend o fwo different
metallocemerpolymers. tvathen eboginenisHolymers produced from single site catalysts may be
used. In yet another embodiment, block or multi-block copolymers may be used in embodiments of the

invention. Sucﬁ c}%g‘ geggc%%(se%ngbggc{?&;{g,%%e mS{)(ch 5(%%0 ?fmers, e.g., ethylene multi-block

copolymer, such as those described in the International Publication No. W02005/090427 and U.S.
Patent Application Serial No. 11/376,835 may be used as the base polymer. Such olefin block

copolymer may be an ethylene/a-olefin interpolymer:

(a) having a Mw/M, from 1.7 to 3.5, at least one melting point, Ty, in degrees
Celsius, and a density, d, in grams/cubic centimeter, wherein the numerical values of T, and

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

(b) having a My/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,



polymers include those described and claimed in W02005/090427 (having priority to U.S. Serial No.
60/553,9086, filed March 7, 2004). hi some particular embodiments, the base polymer is a
propylene-bggegpar@dyiner or interpolymer. In some embodiments, the psegWRR&iEthyigne copolymer
or interpolymer is characterized as having substagtially isotactic propylene sequences. The term
"substantially isotactic propylene sequences” and similar terms mean that the sequences have an
isotactic triad (mm) measured by 13C NMR of greater than about 0.85, preferably greater than about

0.90, more preferably Qreatar. e poPUEQ. 9% 80 MOSL AIGIEIALIY SIPRISS AN Ahpn 403, 1sotactic

triads are well-known in the art and are described in, for example, U.S. Pat. No. 5,504,172 and WO

0001745, whighfRrioddiedR0(aRGRAUARES BretmRS Al HiRdrhinidassoRalymetmolecular

chain determined by "C R spectra. In other particular embodiments; the base polymer may be

ethylene vinylageigia (E)A) hased pelPSIs: Moiherambadipentstae 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 othe) parttettarnbadiinaits; thelpsopytene:alpRa, dtefirceapalpieperaythe An
propylene-ethylene or a propylene-ethylene-butene copolymer or inteipolymer. In certain
embodiments atldel kask pelyswed canhbecamptingienerotied éloo pd e pleirterptifimetdipoingca,
density between 0.863 and 0.911 g/cc and melt index (190C with 2.16 kg weight) from 0.1 to 100 g/10
min. In other embbdimgntdsukigyethylegemgtehe copalyetarsviragih dvenadensity etweR€a86 3 and
0.902 g/cm3 and melt index (measured at 190 C under a load of 2.16 kg) from 0.8 to 35 g/10 mm. WO
20091064993PEI YiuS te08ilogdnsg g onship sertair e tirntabis intrspoksagydisinesbatisa by
propylene-ethylene copolymer or interpolymer having an ethylene content between 5 and 20 percent
by weight andfEdd|e fisvisrink¢meesared at 230C under a load of 2.16 kg) from 0.5 to 300 g/10 mM.
In other embodiments, the propylene-ethylene copolymer or interpolymer may have an ethylene
content betwe§n 9 %%d éége cent by weight and a melt flow rate (measured at 230 C under a load of
2.16 kg) from $36 ¥ dl n"  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

190 C under a load 942 16,), 1}, 0rk 9 AURGHAR W o ADELSBOSUIEtD: o Gss polymer

can have a crystallinity of less than 50 percent. For example, the crystallinity of the base polymer may

be from 5 to 35, petaant; AL URASRALYE A BN, ca0/aNgRSom Lo S0 aerment. i

certain other embodiments, the base polymer can have a melting pointof less than 110 C. For

example, the meliingpaintiey Redrmidhaanfiti or inthg alsinative-dharneling LR may be
between 40 and 85 C.

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/w-olefin interpolymer; 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 ethylene/a-olefin interpolymer may also;

{(a) have a 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 least



In certain embodiments, the base polymer can have a weight average molecular weight greater than
20,000 g/mole. For example, the weight average molecular weight may be from 20,000 to 150,000
g/mole; or in%zﬁb‘ﬁé@?ﬂ{e’ from 50,000 to 100,000 g/mole.  The one or more base polymers, e.g.,
thermoplastic resins, may be contained within theﬁqueous dispersion in aR&iBIAEHEAT2 percent by
weight to 96 percent by weight. For instance, the one or more base polymers, e.g., thermoplastic
resins, may be present in the aqueous dispersion WO 2009/064993PCT/US2008/083569 17 in an

amount from 18 per ent by g?eight to 70 percent bylw];i(%ht,_suqh as from 20 percent to 50 percent by
weight.  Those PAVIRGGHAMAN2EKif MAlss st whigkBeinivetivmiVhéMbeventisttsmabout 1.3; or

non-comprehensive listing of exemplary base polymers. It will be appreciated that the scope of the
present invention is r@g)trictq%é)é/agg v%lraairgil%gkin Eabilizin(? Ag{int The dispersion may further
comprise at least one or more Stabilizing agenits. Ao Tt A b EI Shfiad dsthasidd agérts, to

promote the foppalian of.& stah]g M %emulsgiorg%ln sbelecjﬁg embodiments, the stabilizing

[
%?1?) A X ) :
agent may be a surfactant, a polymer (jﬁ‘ er8nt from the DASE 8%1 er detailed above), or mixtures

thereof. In certain embodiments, the stabilizing agent can be a polar polymer, having a polar group as

either a comorinnies:oitDEHABMARANBEFo PRI BIRR.ETRORITICIS. (e SiaRHiZIng agent comprises
one or more polar polyolefins, having a polar group as eithef a comonomer or graﬁ’ec? monomer.

Exempleop@piyenetie:stabilizingeagemis ioe| ua%mgs@@ym{éig;' sﬁé&%ﬁ@ﬂéﬁ@ﬁ;&ﬁ%&;ﬁ% Eé*oﬁ\gﬁ['d

ethylene-methacrylic acid copolymers, such as those available under the tradem

commersidlgsataitabdebiymethin DaneGheaicakiorapanyaNUERES psAmme Eﬁ@ﬂ&?ﬁé@'?}%‘%{ om E.I.
ical C

DuPont de Nemours, and ESCORTM, commercially available from ExxonMobil Chemical Company

and dedinised tih WSoRatent oy 598394 998,9 Fat AN6, 5,938 @37 ﬁﬁ@}&ﬁﬂwﬁmﬁ%ﬂn corporated

herein by reference in its entirety. Other exemplary polymeric stabilizing agents include, But are not

limited #&Roheigha SrifHE)(BEA)chpd imes. ethylenetoriggnathacylatedEMMA), and
ethylene butyl acrylate (EBA). Other ethylene-carboxylic acid copolymer may also be used. Those

having BFERFES) exatintredmdiinesdognizesitapal yrtiher of DINRE 3R fehReEdes Bayakohe,used.
low linear density polyethylene (ULDPE); homogeneously branched, linear ethylene/alpha-olefin
copolymers; homogeneously branched, sub stantially linear ethylene/alpha-olefin polymers, which
can be prepared, for example, by a process disclosed in U.S. Pat. Nos, 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 density polyethylene (LDPE).

Polymer compositions described in U.S. Pat. Nos, 6,566,446, 6,538,070, 6,448,341,
6,316,549, 6,111,023, 5,869,575, 5,844,045, or 5,677,383, each of which is incorporated herein by
reference in its entirety, may be also be used as the base polymer. Of course, blends of polymers can
be used as well. In some embodiments, the blends include two different Ziegler-Natta polymers. In
other embodiments, the blends can include blends of a Ziegler-Natta and a metallocene polymer. In
still other embodiments, the polymer used herein is a blend of two different metaliocene polymers.
In other embodiments polymers produced from single site catalysts may be used. In vet another

embodiment, block or multi-block copolymers may be used in embodiments of the invention. Such



WO 2009/064993PCT/US2008/083569 18 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
embodimeniggthRdppgenain fatty acid or fatty acid salt may have from 13,{0,4Q cathonatoms. If
the polar group of the polymer is acidic or basic igsnature, the polymeric stabilizing agent may be
partially or fully neutralized with a neutralizing agent to form the corresponding salt. In certain
embodiments, neutralization of the stabilizing agent, such as a long chain fatty acid or EAA, may be
from 2 IS; Qrin the Vel be.from.50 to 110 pgrcent on a
molar g?igg S. I%qosFr{ﬁe‘%i]:g(r{n)etm)t?:ag S?ozrigé%i\) Qﬁ%%é{ uatlr%1 Eihng&a% g r§§ %1@1%6%2?}5&%& gagﬁtgstoar%%qisﬁ 0§ o ﬂljarg
hydroxi%lcgopgg,@@@rﬂlggwgq, %Ogagample. Other neutralizing agents can include lithium
hydroxide or sodium hydroxide, fof exarmple. In another alternative, the neutralizing agent may, for
example, be any amine such as monoethanolamine, or 2-amino-2-methyl-1-propanol (AMP). Those
having ordinafy SRMGMIHE B Gt rsatdhh Bl B Betis § BIoRY SppToser e PRILRETZIng agent
depends on the specific compaosition formulated, and that such a choice is within the knowledge of
those o SHRRNR)SKilFinAme GRPOAImERiBH AF RIS FE AeRSRAIHALS BRISTRRRIET ihe practice of
the present invention include,lggt are nof limited to, cationic surfactants, anionic surfactants, or a
non-ion agﬁ?f%\l&fgfft%s. B ANE SRR BRSO GG P PSR RTCIR AR 56t ard BT T iR i tiionatess,

carboxylates. and phosphates. Examples of cationic surfactants include, but are not limited to,
R o ROy B AR 00 BRSO BB BIB A opolymers

quaternary ami Xampies Oof non-

containing ethylene oxides ?91 ,?H icone surfactangs. ilizing agents usefyl in the ice of the
presentt?n%\?ir%%‘r%u(g%%%e eé;t er ex %ﬁ%ﬁ%ﬁ%ﬁ&%ﬁ%&r |nt@ﬁ'ﬁgﬁ%%ﬁfa%%ﬁ%a’é%%g%e[f§ aCtahts are
surfact t 0 ically reacted into the base polymer . duyi ispersion
prepar%?é%@%?ﬁggo %x%%%ﬁ% 'surf?glcczlljtzétnr'1Qt‘r’s‘El g%%%%%r%ﬁ%%ﬁ%%%é%%@g%ghg? ﬂ?%? écdt 51, &8s of wo

2009/064993RH M BRORBINAIRCHAG dedsevidenzane. suiomg Al andlauylsHilpaoarpsat

Internal surfactants are surtactants that do become chiemically reacted’into the base polymer during

dispersinprearation. AnLemele-atan Risat sufacaRtyssileIsRnGludes 2. 2rdimethylol

propionic acid and its salts. In“certain embodiments, the dispersing agent or stabilizing agent may

be useddpanaMeyYNtraggiRg ke 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 0.5 to 10 percent by weight based on the amount of base polymer. In other

embodiments R fE RA LM BN ST EREy G e BOME R BRI BB BsIgRTere Fh agee Eath an
:ITeorﬁ; Ié%%g&%ﬁéﬁggg@&%&%g@%gg% ggn%ﬁ%?é%ga%;&%%%%%gg%ﬁ?%@%&%&%%ﬁ@mou nt
sulfon B Ay D R RS oA SR Be AL (e BASE A BrPehe weight o
e e e, o AT g 0310 %

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

propylene-ethylene-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/cm’ and melt index (measured at 190 °C under a load of 2.16

kg) from 0.8 to 35 g/10 min.



The type and amount of stabilizing agent used can also affect end properties of the cellulose-based
article formed incorporating the dispersion. For example, articles having improved oil and grease
resistance Rightiperieesate a suifactant package having ethylene-acrylicpgaid;SQRQIERRES Or
ethylene-methacrylic acid copolymers in an amougt from 10 to 50 percent by weight based on the total
amount of base polymer. A similar surfactant package may be used when improved strength or
softness is a desired end-property. As another example, articles having improved water or moisture

resistance miglt eaParRISA-SHIan2DLR3sARE Llizic ang shainathuacids i Anaount from 0.5

to 5 percent, or ethylene-acrylic acid copolymers in an amountfrom 10 to 50 percent, both by weight

based op I§P&?41@£MH el &Q%M&%E-d&&@éﬁrseiﬁ@géiﬁéﬁ&%r}i?%i%ﬂ@%h%@ﬁmﬁat\é/o
2009/064993PCT/US2008/083569 20 suifactant or stabilizing agent'must be at least 1 percent by

weight hased:an thejotat amapntofdase ralynesntiidMedivmo mid Ng disPersigndiHther apmprises

a fluid medium. The fluid medium may be any medium; for example, the fluid medium may be water,

Water ¢pasentRi g HirPassionipey: Rieigsbhidbenaonioled soshakhnrolidecreientigase polymer

plus stabilizing agent) is between 1 percent to 74 percent by volume. In particular embodiments, the

solids rpagenmaywadietmeennkd peicent ienélspricant iy (lune. dnoathar pesticylabembedments,
the solids range is between 20 percent to 60 percent by volume. In certain other embodiments, the
solids rgngerisbetween 30 percent to 55 percent by volume. Fillers for the Dispersion The
dispersion may further comprise one or more fillers. The dispersion comprises from 0.01 to 600 parts

by weight of ope ar mor%hfillersb% r hundred parts the cor%bin%d W(?iglsh} of(‘gp%tﬁg eéal%ll)émer e.g.,
t

polyolefin, an ntﬁgrg’tla (|)I|z(|3rr1g(;’n§ger%{’.1 ‘fﬁttg:’etr ain emb é?r?wlé{:r\atg, the filler oefcffr?g in elsperérllgndcan be

from 0-9&%‘%}%@&&%&?@( it ST‘A’%EQES g% Tl Hﬂé’ﬁ%ﬂ%‘?{%n‘?&rsﬁ%g%ﬁeﬁ@@ﬁﬁﬁféeﬁhf1892{3%‘2% pgight of

the base polymer, e.g., polyolefin, an stabilizing agent. The filler material can inc
conven l?%'fglﬁﬁﬁy gs,iilled glass, calcium carbonate, aluminum trihydrate, talc, antimony
trioxide, fly ash, clays {such as bentonite or kaolin clays for example), or other known fillers.

In other embodiments, the base polymer can have a crystallinity of less than 50 percent. For
example, the crystallinity 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 base 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 weight average molecular weight
greater than 20,000 g/mole. For example, the weight average molecular weight may be from 20,000

to 150,000 g/mole; or in the alternative, from 50,000 to 100,000 g/mole.

The one or more base polymers, e.g., thermoplastic resins, may be contained within the
'aqueous dispersion in an amount from 1 percent by weight to 96 percent by weight. For instance,

the one or more base polymers, e.g., thermoplastic resins, may be present in the aqueous dispersion



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 dispersion without deviating from the
scope of thewy)\lgeg;aggjppw%PCT/U82008/083569 21 present |nventlo%g%gmmgﬁgddltlves may
include, but are not limited to, a wetting agent, sutactants, anti-static agents, antifoam agent, anti
block, wax-dispersion pigments, a neutralizing agent, a thickener, a compatibilizer, a brightener, a
rheology modifier, a biocide, a fungicide, and other additives known to those skilled in the art.

Dispersi n Formul ons Exemplar |on formulation incl de se po r, which
may c:on%prlsaemél}%l east %lnlé) Sﬁeﬁéﬁa% éléflfg ?r?a t%%lnﬂg?ﬁ aﬁethtguvé\i/hlch may o r‘aﬁﬂff)r[f%setX ;?{?east one
polar pojyalefi e}y\@g @nd optionally one or more fillers and or additives. With respect to the base
polymer and the st szg agent, in certain embodiments, the at least one non-polar polyolefin may
comprise between 30 percent to 99 percent by weight based on the total amount of base polymer and
stabilizing agehefsctRavingsarisnY delhith@ai ritiveogbzatthes Stoorme vohspislampstyolefin comprises
between 50 percent and 80 percent by weight based on the total amount of base polymer and
stabilizifERIEHIH thé Yiep f<SaRTBIM Bihap ritatl e itheesnersrintet éabismersififefins
comprise about 70 ercent by weight based on the total amount of base polymer and stabilizing agent
in the diEFFZdRven WTH%%@@’[%@S% figs Rdtcally, an amount greater than 0 to 600 parts per
hundred parts of a combined amount of the base polymer, e.g., polyolefin, and the stabilizing agent. In
selecte&bitiedignagtsitbetween 50 to 250 parts per hundred parts of a combined amount of the base
polymer, e.g., polyolefin, and the stabilizing agent. In selected embodiments, between 10 to 500 parts

per hundred pait 4 X AR lefin, and a

ageng In still o?%gﬁgﬁ%t%dgﬁme QPJ%%?\I}\%‘E% Qz%é%a%%%;a{hrt(f&fr% g gré%rgtsacf) a%%omeblned
amounth%meapaag w%erﬁsgt e 30N HBPH NG A6 B P R IURR IR E RS frpm O
to 200 WO 2009/064993PT T/US2008/083569

embodiments, the stabilizing agent may be a surfactant, a polymer (different from the base polymer
detailed above), or mixtures thereof. In certain embodiments, the stabilizing agent can be a polar
polymer, having a polar group as either a comonomer or grafted monomer. In exemplary
embodiments, the stabilizing agent comprises one or more polar polyolefins, having a polar group as
either a comonomer or grafted monomer. Exémplary polymeric stabilizing agents include, but are
not limited to, ethylene-acrylic acid (EAA) and ethylene-methacrylic acid copolymers, such as those
available under the trademarks PRIMACOR™, commercially available from The Dow Chemical
Company, NUCREL", commercially available from E.I DuPont de Nemours, and ESCORT™,
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 alsc be used.



22 parts per hundred parts of a combined amount of the base polymer, e.g., polyolefin, and the
stabilizing agent. These solid materials, i.e. base polymer and stabilizing agents, are preferably
dispersed iRggliggighagsdium, which in certain embodiments is water. In cggtaig.egbadingnts,
sufficient neutralization agent is added to maintaigga pH in the range of 4 to 14. In certain other
embodiments, sufficient base is added to amtain 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 t jok t (base pplymer plus stabilizin ent) is between 1 percent to 74
percent by vo|§%ﬁ8?ﬁ?%%%é?%éhﬁ.§é%ﬁ%ﬁfgt gsgcofl%%%d;%g%tigl gé‘?vtyl;}gﬁzfi%tg’efrocn ?q}%“g tp%rcent by

volume lqparigulatembadinee e poIgBIAIAR MAYhE HEMESTACRRIGSIL 370 pergent by

weight. In other particular embodiments, the solids range is between 20 percent to pér%ent by
weight. 4 ceriain, oher fRNAGIMENIR- g RI19S Sa008 i5AehEEN 30 percent to 55 percent by weight.
In certain embodiments, a cellulosic-based substrate and a coating composition on at least one
surface of the cellulosic-based substrate may have a combined amount of the at least one or more

base polymer Bilf AR JriBSR Gy SABIRISTY ByERE HFHE: tRRGelIMErYS b PagaepRY

f the cellulosjc-based substrate. In other embodiments, a cellulosic substrate

hundred a'gsb weight _ substr )

and a B4 58%?@2&{ HIBhISPIERSEONE B RREE BIARE REmN G IOSh iSRRG AR &l dhbined
amount of the filler,.in the range of 10 to 600 ts. per hundred parts by weight of the cellulosic
ubstrate e SR AR B 300 GEP R SHHE GHOGREECTAN e LB
dispersiogsbm§%bengar erizedtin havinpd n average particle size of between Og ton? microns, or
in the altérnative Trom 0.1 to'5 0 microns. n%ﬁ%?’e% o Wtﬁfg?‘i’ﬁ’g’éﬁq‘f}%vég%f’% {8 tay have an
averag i i ffrom 0,5 pm 1o 2.7 n,other embadiments, from 0.8 pmto 1.2 pm. The
phrase%g%\?éégé%%g%g efbglszlts-ﬁ,"l%ép Used eér%?r:Er}é e’rtgq on%?%%gﬁ%%WL%?ﬁO%}% 569 23 the
volume:mean:parti ' . re the particle size, laser-diffraction techniques may, for
exampl%@?@%r%ﬁgl%%/’%ﬁ %\%pg?%%%é%nmi%%%é%éﬁlp%aﬁﬁ r@?é r?%efhnee %fgrhzé? raé?%sec%%oligir%%crlﬁn the

dispersign: 0L RAMTE! RANIGIRS thal e e sahelsal. ﬁ?ﬁn%ﬁ@}%ﬁ?err%éﬁbé B%rﬂ%‘%rlﬁiﬁ%eg%‘ég{?ge of

the long and short axes of the particle. Particle sizes can be measured on a Beckman- er LS230

iaser GifackaRAdlale sl AaaANERLeR AN RURRIEARHESo: 2ol B0HRAH3.disRstaIAN may further
include surfactants, frothing agents, dispersants, thickeners, fire retardants, pigments, antistatic
agents Fainbereingsihersn gaHIRRN 3e8nh ARMAIGSH WA SISPRISIAN ANRH3RLE B PR)aZing
agent, a rheology modifier, preservatives,biocides, acid scavengers, a wetting agent, and the like.
While otienakies pueposgsalbs prespptio\@atieriihescompanentscanke higtly-advaniageous
for product stability during and after the manufacturing process. In addition, the aqueous
dispersianimaylbdgber aptionalydrelogia filletamgtting agent. A filler wetting agent generally may help
make the filler and the polyolefin dispersion more compatible. Useful wetting agents include phosphate

salts, such asg&gium hexametaphosphate. A filler wettin ent can be included in the aqueous
alts, st S R RS « nedeean.
disporsion at A dadalsGRMERE st T dy e dierolih A anciCe of e s e

include, but are not limited to, cationic sarfactants, anionic surfactants, or a non-ionic surfactants.

Examples of anionic surfactants include, but are not limited to, sulfonates, carboxylates, and
phosphates. Examples of cationic surfactants include, but are not limited to, quaternary amines.
Examples of non-ionic surfactants include, but are not limited to, block copolymers containing
ethylene oxide and silicone surfactants, Stabilizing agents useful in the practice of the present
invention can be either external surfactants or internal surfactants. External surfactants are
surfactants that 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



Furthermore, the aqueous dispersion may further optionally include a thickener. Thickeners can be
useful in the present invention to increase the viscosity of low viscosity dispersions. Thickeners
suitable for ysg %Og)@sw%ctice of the present invention can be any known in the art such as for
instance poly-acrylate type or associate non ionicthickeners such as modiffell b EE¥thers. For
example, suitable thickeners include ALCOGUMTm VEP-II (trademark of Alco Chemical Corporation),
RHEOVISTM and VISCALEXTm (trademarks of Ciba Ceigy), UCAR(r) Thickener 146, or
ETHOC%LTm r METHOCELTm traﬂ?marks of the The Dow Chemical Company) and WO

2009/06 "95’5&9%‘?‘%%‘26 0043560 T4 PR AEIRIG A8 44 fer Iiemal ke Tar Paisec HarfagariHigas, Inc.),
or BER N ralde aI[k ofeAlc o Nobel) or AQUALONTM (trademark of Hercules) or
ACUSO%%?(?%%%%% CSIH] R gﬁ&%%s%%ﬁﬁ%ﬂ?@“&% S PRSP SR aHSunt hesasskyio

prepare. g € ' f1 ir v'scqsit. The ultimate viscosity of the dispersion is, therefore,
controllg?bllg&gg%ﬁtéi%%%ﬁﬁgl %E%ll(éﬁrgr ci)xt%héd&igs%gréfg}?%I‘E}&ﬁ‘ﬁ%ﬂ‘@ca?‘ﬁ&ﬁ’l’tdd‘f%iﬁ&scan be done with

conventional means to result in viscosities as needed. Viscosities of thus dispersions can reach +3000
cP (Brookfield 'Sititae) £1vpea zoehsenihwidis pavdes age th mlenisiidngingefumto 94 erbfe mbiyndaatow 3%
based on 100phr of agueous polymer dispersion). The starting polymer dispersion as described has
an initiaﬁ'a\ﬁ%'@@sfi]i?nbﬂ&afﬁrﬁﬁ% drfdn Shpeftaidsretisiithived betieen@tarhbieqdbE:¢Braokfield
viscosity measured at room temperature with spindle RV3 at 50 rpm). Still more preferably, the starting
viscositéaﬁ? FRESH BB befve srampisOons dumndptty acifiqy, salfsémuerfispeisionsdSent herein
are cha&afterﬁed by their stability when a filler is added to the base polymer! stabilizing agent. In this
context, staDilyPFEFErs &8 ieliikingg or hecsanyréritesesalvreadoesis pololstisntisgbssion: In
order toagesltéhe.gtabiltiﬁ the viscosity is measured over a period of time. Preferably, viscosity
measuraa ar 20°C ERETNEF PG HacEY 695 SrPRO B RENE LE Sitgbirerne penstisim 4. AbteOvhen
stored at a}:rgnt%i nt te %raat%,r%h " The aqftﬁeg%% dispersion of the present invention may contain

particle$ having a%eékﬂlfe%rags% paHidfe sy B0 P BhiF SRSt Emathpiectbylens Samibrons.

Exemplar; ispersions are disclosed, for instance, in U.S. Patent Application Publication No.
200510108 R A B ERE BN B0 SIOHoTIBEN BT B ABR 45 WO

2005102465t 08 BT HIGRIRHYB. WR B0 R R B S Al oo Iperated ferein by
be used in an 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% by weight based on

the weight of the base polymer.

The type and amount of stabilizing agent used can 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 having ethylene-acrylic acid copolymers or
ethylene-methacrylic acid copolymers in an amount from 10 to 50 percent by weight based on the
total amount of base polymer. A similar surfactant package may be used when improved strength or
softness is a desired end property. As another example, articles having improved water or moisture
resistance might incorporate a surfactant package utilizing long chain fatty acids in an amount from
0.5 to 5 percent, or ethylene-acrylic acid copolymers in an amount from 10 to 50 percent, both by

weight based on the total amount of base polymer. In other embodiments, the minimum amount of



WO 2009/064993PCT/US2008/083569 25 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 aqueousvgbs%ﬁg@@ay be formed by using techniques disclosed for example, in the dispersions
were formed in accordance with the procedures ag,described in WOZOOSO?%S‘@;WWW?@ncorporated
by reference in its entirety. 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
ammonig, Pa%%%lulrp% ﬁ?romde, ora 00H1b|nat|on of the two to form a dispersion compound. Those

having ordinary sKilf in the st rBEEH R 1FAY & REGTBEPBrEIsaE brsat andinytelgbmommapimssed. In

some eg@g%liépents, the filler may be added after blending the base polymer and stabilizing agent. In
some embodiments, the dispersion is first diluted to contain 1 to 3% by weight water and then,
subsequently, further diluted to comprise greater than about 25% by weight water. Any

melt-kn & Mans known in the art may be used. In some embodiments, a kneader, a
BANBURY/(r) mixer, single-screw extruder, or a multi-screw extruder is used. A process for producing -

(e Qishersionan aspordansartiiin miassri iy RIS oL BRIUSHAIGITMICH, e ey

process is a process comprising melt-kneading the above-mentione componaéyn S &S o U.S.

Patent It .ch a5l 92 MeiUaSuiRataniNe W ASS W3R confelf m@&'&e?s@o%xé{yde{eéer}-&?ggi”

embodiments a twin screw extruder, is coupled to a back pressure redulator, m(-:YIlppump, r Sear

pump. Exetmilatyehbeminents alsemrmisespase sraempiiang ngﬂ?itl@%‘é\@%nr?%%%oﬁretg%h of

which includes a pump. Desired amounts of base and initial water are provided from't ase reservoir

and thepimitialt Watertueseriio panespectivlydifey:sUia ol 84 DB RY P U3t O i, sQme t%”?ﬁodiments
a pump that provides a flow of about 150 cc/min at a pressure of 240 bar is used to provide the base

and thepiitialt Waterltonthelenthed eurtiodihemMWIGRUREA08SP G TS 2ORRI083562,26,6mhgdiments,

a liquid injection pump provides a flow of 300 cc/min at 200 bar or 600 cc/min at 133 bar. In some
embodipresty, iheBave. ahdcmitial vhteemtegitebeasfet ARRAGAIbetween 30 percent to 55

percent by volume.

Filiers for the Dispersion

The dispersion may further comprise cne 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, e.g., 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, e.g., polyolefin, and the stabilizing agent. The filler
material can include conventional fillers such as milled glass, calcium carbonate, aluminum

trihydrate, talec, antimony trioxide, fly ash, clays (such as bentonite or kaolin clays for example), or

other known filiers.
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 dispersion without deviating from the scope of the



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. hi some embodiments, the dispersing agent is added to the resin
through andglongyithetiie resin and in other embodiments, the dispersin%%ilent isgrovided
separately to the twin screw extruder. The resin melt is then delivered fro A Wfﬁ%’nvey zone
to an emulsification zone of the extruder where the initial amount of water and base from the water and
base reservoirs are added through an inlet. In some embodiments, dispersing agent may be added
additionally o exclutsivel}g to the Wfterq?;éeam. In some embodiments, the emulsified mixture is further

diluted With additional Wwatar nfetrr S WATEF B RS Pafatorr AHEebimg Fadnstgmaextruder.

Typicall ' ion js diluted to at least 30 weight percent water in the cooling zone. In addition,
the dilutéé\%ljégl n%%ﬁsr?egﬁgys%lec 3%3?28(:1 Ay Huh e%?ﬁ?ﬁgg%ﬁﬁtmﬁ'é%gﬁ%ﬂ’ digitichiietarTadRiRsed. In

some e I Is.not.added into the twin screw extruder but rather to a stream containing
the resigé?hggtggggﬁﬁ\ggrr%%% %@%’éﬁ’f%ﬁrﬁ#}éﬂ}&ﬁ%ee@ PR %ﬁﬁw&?@f’éﬁ%%ﬁ‘ﬂ%ﬁf@tﬂﬁﬁd-up in

the extryger IS GHNINRIEG 1o tﬁb&asrﬁﬁ}élﬂne@g%gjments, 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
dispersjon. Prefen-ed in the practice of this invention is the use of a gas as a frothing agent. Examples
of suitaDiSRESHIMTAEMHEHDE de, but are not limited to, gases and/o ixtures of gases such as, air,
carbon dioxide, nitrogen, argon, helium, and the like. Particularly preferable is the use of air as a
frothing agentEReathing agpatsiareoipitaivnintiagusason machanea e Hian atagasinie.a liquid
to form a froth. This technique is known as mechanical frothing. In preparing a frothed aqueous
dispersigmw, ip@AOPGALARP L TABSRANBHBBL6I12h Mﬁ%@ﬂaﬁﬁi@%t%aﬁs@'@ﬁl@@@f&s’éﬁﬁg@?@ﬁﬂ, blend
the air or gas into the mixture, using equipment such as an OAKES, MONDO, or FIRESTONE frother.
Surfactanterusedulfooipriéparningrasiabiil fietmarer refeiteck towiRneiR: Ae:fA8 IR SERBYIZSKANFORM the
stabilizers are useful in the practice of the present invention. Those having ordinary skill in this field will
recognizebifiaing ragmieiofcotuin staibitidenssayibe asedstFoammstabiizersgandnaludey fasgyagmple,
sulfates, succinamates, and sulfosuccinamates. Crosslinker The coating composition further
compri$esv gy ol pkesnS it Ve rostimkdrs inelgbie bbstdare nit limitd chtoounetal salis. Horpsstinking
occurs by merely removal of the water during drying of the coating composition of the invention.
Suitabl&#bEnaKisgragentacirbipgEsiout aremdhiinitechasyenuttivaieitayietakcoompmind podudbras
chromic nitrate, zinc acetate, zinc sulfate, zinc oxide and the like. Exemplary crosslinkers include, but
are not'MFRECPY e AR P Xrs M Gl AP Caitson e )y KET kothssithn BirkaminmCal baseape)yangt AZC
(Ammonium Zirconum Carbonate). Metal cross-linking agents may also be used. Exemplary polyvalent
metals TSR B HREA RO RH el ReT KR SHilhantheralinnatinitin cokromiom nzmpoiupmiointios a
mixture of any two or more thereof. Zirconium is especially well suited as a metal cross-linking agent.
The mecf’éPEPg SLRRARInG S&rnG Byprecify bassdor b S pRiRl cravumi ovfidase axelener spibsatslisniate,
carbongtgh tniiltr%teﬂphos hate, tartrate, acetylacetonate, oxide, or a mixture of any two or more thereof.
Thus, e%empfa&3 mexal ¢ ?SSs-Iinking agents include ammonium zirconium carbonate, zirconium
acetylacetonate. zirconium acetate, zirconium carbonate, zirconium sulfate, zirconium phosphate,
potassium zir¥omhus patisorite]Lisircopisail sodium qunog plaate R & W IR s Zncdeedda@nd other
combinations of the above polyvalent metals and counter ions. Similarly, organic titanates such as
titaniurpf 2 combined amount of the base polymer, e.g., polyolefin, and the stabilizing agent. In selected

embodiments, between 50 to 250 parts per hundred parts of a combined amount of the base polymer,
e.g.. polyolefin, and the stabilizing agent. In selected embodiments, between 10 to 500 parts per
hundred parts of a combined amount of the base polymer, e.g., polyolefin, and the stabilizing agent.
In still other embodiments, from between 20 to 400 parts per hundred parts of a combined amount of

the base polymer, e.g., polyolefin, and the stabilizing agent. In other embodiments, from 0 to 200



WO 20091064993PCT/US2008/083569 28 acetylacetonate and titanium lactate chelate can be used.
The crosslinker may preferably be zinc ammonium carbonate. Solution Acrylic Polymer The

coating compasisigmeaeg optionally comprise a solution acrylic polymer. Suefsolidiaragsylic polymers
are typically water solution resins. The solution agzylic 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 acrylic solution resins, such as Joncryl(r) 60, manufactured by S. C

Johnsop, & San NG Yool 132anc L0 manufaciuted fyMorion Interpationallpg.: styrenated

acrylic emulsion resins, such as Joncry10 89 and 130, manufactured by S.'C. Johnson & Son, Inc.,
Lticideng{r)|60%, Fy@pufactured by Morton International, Inc., and Zinpol0 460, manufactured by B.F.
Goodrich. These résins are generally neutralized with ammonia to increase their aqueous solubility. A
preferred acrylic solution resin is Morcryl(r) 132, manufactured by Morton International, Inc. Emulsion
Polymer Latex 2eSerREEBR{FH EohtpBEGI HaS St SHRMNABRASHRE AR sOREF ék. Such
emulsign polymer latex may comprise at least one synthetic latex. A synthetic latex is generally known

as an adUeoReGIEPbY n% SERATET PARHEREL S S p4TSE Y EFHAISIER 5 VTG, SHBH 6 one or more
. The lat .h dal or | dal, e.g. bj l, ticle si istribution.
i tre R PR bk o B PRI ok L SREELtn e oD SFRRE RS EE Ty mer of

the 'ateé‘u%%f‘}e% %%Qér?seafa&%eﬁ A Bolymer gorﬁ‘%duf}rf%@n%% e85t £ ih oedaly ﬁh&he%@%ﬁi‘ s, ﬁl?ersl;g na
single copolymer or more than one copoﬁlmer. vantageously, the polymer of the lateX has a glass
transitiqn, eRINGTALIS (L I 385 50% 2 &9 N BRI Rl Ay 2998 hat the

solids content (base polymer plus stabilizing agent) is between 1 percent to 74 percent by volume.

In another embodiment, the solid content is between 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 particular 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 composition on at Jeast
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 one or more stabilizing agents in the range of 10 to 150 parts per
hundred parts by weight of the cellulosic-based substrate. In other embodi.ments, 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 hundred 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 particle 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 (.5 um to 2.7 prn. In other

embodiments, from 0.8 um to 1.2 um. The phrase “average particle size,” as used herein refers to



29 The copolymers that are useful alone, as opposed to those useful only in a blend, in the
practice of this invention desirably have a Tg of no lower than about -10C, preferably at least about
OC. Desirablygthgdigsabthe copolymer is no higher than about 50C, prefegalyi-tp.de.about 40C. The
generally preferred range is from OC to 40C. Thezkg of the copolymer of the composition of this
invention is determined by differential scanning calorimetry (DSC). While a wide range of
monomeric compositions are useful for the latex component of aqueous coating composition of this
inventiag. ip fRACGUALEMACdITeT) Bi5pisieied Malhe foRameL. s inerosslinked. by uirue of
there being no crossllnlgng monomers present in the groﬁp 0 etsny?énlcally unsaturated ntonomers
presentf i PANMEHIZAL e AHde A pIPAICH I o IERRUGHERAL g I IARIARIS D Ble
embodiment that the copolymer be produced by polymerization in the asbsence of crosslinking

MONOMELR S HMRQIBE SIS SHAKIRG A& aricl AR ALSRALIME RIPediIment.dt is-desiabladeor the

copolymer to be lightly crosslinked. This may be accomplished by the inclusion in the polymerization

mixturegfomapcdtae conolvaerds preparecthaimonpmesithals amitifunstional and plkneyn utility

as a crosslinker, such as, for example, divinyl benzene or allyl (meth)acrylate. In this particular

embodimain:itispeferedihat ihe sanantRbaossinkinGMLRAMBISs i3 he copolymer is no more
than about 2 weight percent, preferably from 0.001 to 2 weight percent, more preferably from 0.01 to

1.5 weight pergcent, still mgre preferabl téro 0.1 10 1 wejight percent, where the weight percentages
are based on th® to1a %léiagﬁ% 1%%%18% ur%[:in?f fﬁglt'b%wﬁégﬁgﬁéh? Mé‘igentsAdWP&é%%tﬁ’ety of
monomers rg:gsb%}usrgg z'tc?agtge are c( Pc&%rgar&suiﬁtga Ier ég)nr use inft e comtgfositiqn of this.i%ve tion.
(Metrll)acry ate copo yr/ners co p%l's}lng' prlm?rlfy (arﬁe’fh acryfafeuﬁjoﬁoeﬁé?g Peaf ﬁ@%@sﬁﬁb Ofi[/%‘)e of
copolymert, MW 009 993PCT/US ,C?)p8 083569 3 For the.purposes of the emulsion polymer
latex of the pr gé%ﬁ?%ﬁ\%%%glrﬁ% Ifﬁsé %enr?ﬁ%“ rhzé%ﬁ%ﬁ |’c%%égotlf?§tv tﬁlggﬁp}‘e%ﬁr Sibstititey é%%&s)’uar? fis

nludendhecpless aksarapaynda madilied s e, Earexanoler he feim meiagoia ser

represents acrylic acid and methacrylic acid. eference the emulsion polymer latex of the

presentuNEHRARs Bs4ReH TSI G G‘&sﬂ(&??}}&%%@(ﬁlﬁ Rl %ﬁﬂﬁ@&@&gﬁﬁg’égh‘?{n at

contains in"polymerized form at least 80 weight percent (meth)acrylate monomers and (meth)acrylic
acid mopamers. In a preferred embodiment, the copolymer contains in polymerized form at least 90
weight percent (meth)acrylate monomers and (meth)acrylic acid monomers, while even more preferred
is the embodiment wherein the copolymer_contains in polymerized form at least 95 weight percent

(meth)acryl atehh’?gﬁgfﬂ@r@‘éﬁ‘@MHimw dsthshRRdonally include a filler wetting agent, A

filler wetting agent generally may help make the 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 viscosity 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-I] (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



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 consist
essentially ofv&@%ﬁgﬁgﬁgﬁte monomers, or of (meth)acrylate monomers and (meth)acrylic acid
monomers. With reference the emulsion polynﬁr latex of the present ilR/ERtiGAlESERSeH herein the
term "(meth)acrylate monomers is meant to include those monomers that are used to prepare the
(meth)acrylate copolymers that are suitable for use in the compositions of this invention. Included

therein I ly known acrylates, such as, for example, alkyl esters of acrylic acid,
represe%{g&g %@ﬁe} fozﬁllﬁéérﬁ%@ﬁ@ﬁﬁ%@rﬁ@ﬂﬂ%fylb%m RdptdEa0eb Y the formuta CH2 -=

CCH3CQOR, eRjsah yl or a substituted hydrocarbyl group containing from 1 to 16
AER NS ter %ﬁ&%&;ﬁé@%%&%ﬁ&%}e% P A 88 Gl croayli o BRishmethacrylic

el
carbon atoms. The‘term
acid anqﬁgp)st' ti%fgege{i\(;aatﬁ\fs th%reof. WO 2009/064993PCT/US2008/083569 31 With reference
the emulsion polymer Tatex of the pras&RY IREHIGICES H¥da Prerss thlseavsiofrmbte)aed ldteosity,
monomers" as used herein is meant also to include the rnonovinyl acrylate and methacrylate

monomers. Thégridtmairylatesivarf theldipeesterss, amisrsnonsdmsitetedigervalivgs therent,

Generally, the preferred (meth)acrylates are C1-C8 alkyl acrylates and methacrylates. Examples

of suitatife{RERPSEIPR IS MENgdRermByItatrfilitec Btiyl dorylete, Autybacsyiaiachexyd Achiate,

2-ethylhexyl acrylate, octyl acrylate and isooctyl acrylate, n-decyl acrylate, isodecyl acrylate, tert-butyl
acrylate! HEHF e fserfatéisetifianetibergianss Hiexy banethabrybors isoBrodimethasndataisapropy!
methacg@ate s well as 2-hydroxyethyl acrylate and acrylamide. The preferred (meth)acrylates are
methyl rﬁﬁaﬁfyé%wmﬁfét@}ﬁwféh?@é?}zIétﬁﬁhmabiyldtdpw% aarylnte, isopktyracrylate,
methyl methacrylate and butyl methacrylate. Other suitable monomers include lower alkyl acrylates
and me?ﬁg?:%l/llsa%/g fﬁ@ﬁﬁ%@@@ﬁc%Smﬁwﬁwgﬁmwemtedssmmﬁyiaamiyiaiaaﬁnybaﬁyylate,
n-butyl acrylate, t-butyl acrylate, 2-ethylhexyl acrylate, decyl acrylate, isobomyl acrylate, methyl
methacPﬁ%g) E?ﬁ quin% a‘%ﬁi@?ﬁ-ﬁ’r@@%é@ﬁ&é%%@?@ép@d&ﬂ(}mﬁtﬁoﬁﬁd mibutsibynethacrylate,
isobuty gstﬁ%gr%@tems c-butyl methacrylate, cyclohexyl methacrylate, isodecyl methacrylate,
isobornyl methacrylate. CBay AhBLhSTTRELER YR fel) Sranry ISl tharrpieteraiycityl seetihacrylate,
dicyclo | methacrylate. phenyl methacrylate. Monomers suitable for use as components in
polyme?glsgaé%eﬂ f%]gh& c%gassé}l/ iod %&‘%%%@%W%i%%%% depending upon the glass transition
temperature (Tg) of the homopolymer prepared from the monomer. As used herein, a hard monomer

is characterizéti®8s 19a9my diTRyiontorehand@Qutortitsdeamapblymesi whilg:a saitmonguper is
characterized as having a Tg of 40C or less for its homopolymer. A preferred hard (meth)acrylate
mononféffd ety pierehcnaatsabizigtepon- fimdtisnah (meth)aiiyaig-map amearshayathe formula:
viscosity of the resultant aqueous polyolefin dispersion. In order to test the stability, the viscosity is
measured over a period of time, Preferably, viscosity measured at 20 °C should remain +/- 10% of

the original viscosity over a period of 24 hours, when stored at ambient temperature.

The aqueous dispersio y i i i i i
g D n of the present invention may contain particles 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 Application
Publication No. 2005/0100754, U.S. Patent Application Publication No. 2005/0192365, PCT

Publication No. WO 2005/021638, and PCT Publication No. WO 2005/021622, which are all

incorporated herein by reference.



WO 2009/064993PCT/US2008/083569 32 Ri 0 H CH2=0-0-0R2 wherein R1 is selected from the
group consisting of hydrogen and methyl, and R2 is an alkyl group, preferably having up to about [5
carbon atomgpAgeyseehdn the specification and claims, the term "alkyl" m /ﬁyﬂﬁ% fgé]g (ﬁcyclic
saturated hydrocarbon groups that can be either tanched or unbranched. Exemplary soft,
non-functional acrylic monomers include, but are not limited to, butyl acrylate, isobutyl acrylate,
ethylhexyl acrylate, isodecyl methacrylate, lauryl methacrylate, tridecylmethacrylate. Butyl acrylate is a
preferreﬁ&g{ﬁ,g}m-fﬁ 'g% monomer. Suitable non-ester monomers that are sometimes
classified with the %me %acry ates are the nitri.les. A preferred n trile monomer is acrylonitrile.
While the more highly preferred embodiment of the (meth)acrylate copolymer of the instant invention
may contain upd 3WEBESIeRIHPPSreeht oroadEhcarionorher ofmstardsmetgnétt) doriate monomers,
other embodiments may contain as other comonomers as much as 10 weight percent or even as much
as 20 WEGRESSHAR LT orBitraraiman hdimenivibinaurpradimenitn arey Oeermdiomsngthat are
useful in tgese copolymers of the instant invention include vinyl aromatic monomers, aliphatic
conjugatElERE HIGWSFHER FIRBEHYIBRESRFBiosaPAa &b Bk ghecsdaaon Bibriiersradegiuasetate
monomerﬁvi‘n .ud ne%\% monomer and vinyl halide monomer. In some other desirable copolymers
suitablea?orebcsé ﬁ‘?llﬂi i ﬁﬂg%lgﬁé RBIB RS BPIRSOR RS ANk ERESAEIude from Ito about 40
weight percent of one or more (meth)acrylate monomers. As used in the specification and claims,
"vinyl aromatidmacporiiershdmsitedined B eyl prganicabditipagngdaoniainipg alleastione atomatic ring
and at least one aliphatic-containing moiety having vinyl unsaturation; provided. lllustrative vinyl
aromatiridndrivers instodesalregevisimetiy| stgrenssunealizidstyrene soch-dimetRyd Sty res@ssium
0,p-diethyl styrene, p-chlorostyrene, isopropyl

hydroxide, or a combination of the two to form a dispersion compound. Those having ordinary skill

in the art will recognize that a number of other neutralizing agents 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 first diluted to contain 1 to 3% by weight water and then,

subsequently, further diluted to comprise greater than about 23% by weight water,

Any melt-kneading means known in the art may be used. In some embodiments, a kneader, a
BANBURY® mixer, single-screw 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 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 cc/min at a

pressure of 240 bar is used to provide the base and the initial water to the extruder. In other



WO 20091064993PCT/U S2008/083569 33 styrene, t-butyl styrene, o-methyl-p-isopropyl styrene,
0,p-dichlorostyrene, and mixtures thereof. The preferred vinyl aromatic monomers are styrene and
vinyltoluengygngd@uesteits commercial availability and low cost, styrene igthamasedqrgigrred vinyl
aromatic monomer. The term "conjugated diesge 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-merhy1-1,3-pentadiene, 2methyl-1,3-butadiene, piperylene (I,3-pentadiene), and other hydrocarbon
analogs gf, 4 43; &{E&dﬁﬂﬁi&r B%%i%?ﬁ&%ﬂ‘é@ﬂ" G ?P&&‘%%“%d%&r%ﬁ%%éﬁ@%n? rc%}om'}x?%rs%
inclusive as aliphatic conjugated dienes are halogenated compounds, such as, for example,
2-chlorgs], 3ibuiadienoqimdie MOBADER] Afithe iRyl SLouRLSUER As, falxample, “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. Vinylidene bromides
and vinyl brorfeidtedh Bfstre %ﬁﬁﬁ%}%d’?ﬂﬁ%ﬁﬁé‘r%ﬁﬁ%ﬁ%rﬁ%%fﬁ% WG E%inyl acetate.
Suitable alpha, beta-ethylenically unsaturated aliphatic carboxylic acid monomers are '
monoefHfTBATEAR TS R MOt BORPREnArCarlBORYI AP diRRIS PRdASY e
ethylenic unsatyration alpha-beta to at least ane of the carboxyl groups and similar monomers having
= highet HEtHBaF b SAP RN B S R EF BB A S Ca RR ITNpE Ay BE YR S8t rbthe
acid or salt form (-COQM in which M represents a gation, such as ammonium, hydrogen or a metal
RSO OF B A ot oy Har B SRIBIE Sy B 2 e Sl

such aéj,r?gr exa ium or po?gl%es

procedys, . Sheclic examples ofthe algha, betaetylenicall wnaturated alphatic carboxyli
acids are ac yliC acid, met acrylic acid, rumatic acid, 1taconic acid, maleic a0|3, aconlﬁg acla, various

aloha-sybstiics asayieacitn ushas Al inanYic acilprespropyl sl acland glonabuy

acrylic ac ighly preferred acid monomers are acrylic aci acrylic’acid.
{grgﬁtgt]ﬁ}els desirable

2009/064993RC TISA0PRHARARN 34 o U {oGRHL 0 M gt o acclipanamer hpts desira

or prefe e copolymer as discussed a , it appears that there is a tra

acid strgngihf the meraeeuas st DY Rt RAGHECHSSalblion AN dhe Amavntaf the acid

monomer desirably included in the copolymer. While a higher acid content can be tolerated and may

be desiahle,fomtelativelyiealasid, MopRme ﬂh@&‘%@ﬁ%ﬁ“i@d{ﬂ‘&@@%%ﬁéﬁ@%@é@ﬁﬂy&%ﬁ@ronger

acid monomers, the acid content of the copolymer is desirably less.
water in the cooling zone. In addition, the diluted mixture may be diluted any number of times until

the desired dilution level is achieved. In some embodiments, water is not added into the twin screw
extruder but rather to a stream containing the resin melt after the melt has exited from the extruder.

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

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 and/or mixtures of gases such as, air, carbon dioxide, nitrogen,
argon, helium, and the like. Particularly preferable is the use of air as a frothing agent. Frothing
agents are typically 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, it is



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 Weigpb%lg%g 99$}i|| more preferably from 0.3 to 2 weight percent. Within the scope of this
invention are other embodiments wherein the cop;p}ymer utilized would nofhd/E28EHEFHE a
(meth)acrylate copolymer. Other copolymer types that can be utilized include, for example,
combinations of vinyl aromatic monomers with (meth)acrylate monomers, such as, for example, the
styrene a_crl'iglatg%b and 9 vir%lﬁaromatic monomers with conjugated diene monomers, such as, for

Rt LRETUBPSHREI Rdle e BB e b pbmRt o hatedsamarbexiated.

examplé),ls yrene Butadi
The copgl r 'rﬁ isJnade le, by charging the monomeric ingredients, water, and a
surfacta%tx(gv]ﬁég@g?ﬁp okyx/ggﬁh% gfr%%%ﬁg):ﬂ%&g&?rpurging the reaction vessel with an inert gas, such
as, for example, nitrogen, to remove essentially all the oxygen from the reactor vessel, and heating the
reactor vessel Yorfagtaetaaofvkéon perpadirg, ausablyfodmuBQe frord 0@ MMhex haseastaruessel reaches
the desired reaction temperature, an initiator is then added to the reaction vessel, and the reaction is
continu&@adretabiliasss gie waefiel ithéie eaetitnn i ConppletedthatieactDhoesselis eogiedy This synthesis
yields an aqueous copolymei ¢ composition comprising the WO 2009/064993PCT/US2008/083569 35
copolyrifd? fEliatal rseBrTe thatanserbenel Sompeshibrehastidappearfooe ahbimikydiguid, while in
other instances.it looks like a clear solution. The process of production of the copolymer may
include fife"08e0r K ¥aBls: el murBea et denjfatacpiolysagrene or any other seed useful to
control the ultimate particle size of the copolymer produced, or otherwise useful in the production
thereof (kssdiniedrknown in the art, the regulation of initial seed can be used to control the ultimate
range of particle sizes of the copolymer produced. Useful copolymer particle sizes are in the range of
from 700 to 106 troms. . . ionic, nonionic, and amphoteric surface active compounds, that
is, su rfactants?rgggoggggﬁg%@%%% Alﬁ?(l—:'r CpoT/REP MR RSEScedecHaRrslakers Wstdeitstariees, no

surfactagt j§{eQuL lary. anionic, nonionic, and amphoteric surfactants are SIPONATE A246L
brand surfactant aF\J/?a?irlli%ie% griggr'n é@gél%q %Ig%c&rspofy%l)%i‘/egt‘h&g’r?é(ﬂlﬂ MhERisH Suraedriiag sfhdhe

N,N-bisgag ine.; ivel other useful surfactant is DOWFAX 2EP, the sodium
salt of dod%%%&%%%%QSﬁiﬁTﬁhgﬁﬁﬁ?%ﬁl s Sé%%‘.’fé%r’ieg%?d“ﬁ% DEW ERSRtidIEipany,

Viclarda i 25 ilecton he oo Gompasiion, . The cpating composiian may

further comprise one or more fillers. Such fillers inc ut are not'fimite %(t)e,’ B?n‘@ﬂ
lary

pigmenigeusae i RAPeSAatiRgsareIwell &ﬂ%‘?@h@?ﬁﬁﬂi@&%%ﬁ@&%ﬁ" n?"%}']a?}ﬁc%ég%ae calcium

pigments include, but are not limited, to clay, kaolin, talc, calcium carbonate, titanit

aluminiBQigoteniars aiRMbHECHIBRALCRRINTE RIGMENt. ZI %92;%%1 E‘%FE%%%Z.' pﬁ%ﬁ% c%?s“m’

silica, alumina trihydrate, mica, and diatomaceous earth. Additional exemplary pigments inc¢ Ude, but

are notiiiitgdh genttiay semeticday saadMiPesswrakaf narganicaang fils 'Snﬁvcgiﬁu%édrl%‘f‘o calcium

carbonate, nano-mica, nano zinc oxide or other metal oxide. Exemplary preferred pigments include,

but arezmotiimmitettinjadiainiade, GRG0, zinc, aluminum, 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 or complex of ammonia, acetate, propionate, sulfate, carbonate, nitrate, phosphate,
tartrate, acetylacetonate, oxide, or a mixture of any two or more thereof. Thus, exemplary metal
cross-linking agents include ammonium zirconium carbonate, zirconium acetylacetonate, zirconium
acetate, zirconinm carbonate, zirconium sulfate, zirconium phosphate, potassium zirconium

carbonate, zirconium sodium phosphate, zirconium tartrate, zinc oxide, and other combinations of

the above polyvalent metals and counter ions. Similarly, organic titanates such as titanium



WO 2009/064993PCT/US2008/083569 36 carbonate, titanium dioxide, satin white and synthetic
polymer pigments, including hollow polymer pigments. The coating composition may comprise less
than 75 perqgatzgggyé(gzj t of one or more fillers, based on the total weight of the coating composition.
All individual values and subranges from less thag,75 weight percent are iRElHe R 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, Base %er(éot aéetglf‘g(lj %@W%f‘iﬁée588%(:88%6%%0fﬁ%ﬂﬁ%ﬂé%ﬁé%t%?ﬁﬁ@@é&ﬁi@c
compositi 0%%}41%%%%%5% less than 45 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
35 percent by weight of one or more fillers, based on the total weight of the coating composition; or in
the alteﬁ?&ﬁ(?@{ithéf&ﬁﬁtﬁ@'mnposition may comprise less than 25 percent by weight of one or more
fillers, based on the total weight of the coating composition. Substrate The substrate generally
comprises cellmesie materalsoish g dasiciaseslaRsialas ate genpralyelerred (o g paper

and/or paperboard products, such as newsprint, uncoated groundwood; co grounhdwood, coated

free shaetylinpontad:{ree shealipankagibmand industiat RBRRS: Ha%&?&g&%&&f Hﬂ%ﬁ%@%@%ﬁi‘ém’
recycled paperboard, bleached paperboard, writing paper, typing paper, photo quality paper,

wallpapemnpepefitenekotofelcpRapets; Wé@gﬁ,carﬂﬁe%}y@%8%@4}9@&@@%@@&&%@@?@&%1%nerally
e

be formed from at least one or more paper webs. For example, in one embodiment, t

cellulosie:basetbsubstiatesrbapretniainavingleiayetat RaRebWabamed ram ajblend efdpers. In
another embodiment, the cellulosic-based substrates can contain a multi-layered paper (i.e., stratified)

web. Furthefrsoredthe Selluldsicehakeibs sty Mescea®also Hrl 3 NGB @EM! by Morton
2009/064993PCT/US2008/083569 37 multi-ply product (e.g., more than one paper web), wherein one
or moréns¢irsiplids Intaysgoemaiedapaperwebifor resid aecohdingote e messat nventionsNeemally, the
basis weight of a cellulosic-based substrate of the present invention is between 10 to 525 grams per
square tiétér fgmpNofnallinchbepéuii® diimeoffeetiutasic-basesh Substatesiniascapdance with
embodiments of the present invention is between 0.3 to 15 grams per cubic centimeter (g/cc). Any
of a varétyBPriatemasudarised sl 1o frmdiikk. cBliclosisibasedsnbsttatesof hedpreaentineation.
For example, the material used to make cellulosic-based substrates can include fibers formed by a

variety S peifArfgRrBceysess seluhiliyicianrpispedatirdipehiytibe momiedariva® 132,

manufactured by Morton International, Inc.
Emuision Polymer Latex

The coating composition may optionally comprise an emulsion polymer latex. Such
emulsion polymer latex may comprise at least one 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, e.g. 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, i.e. a polymer
formed from at least 2 monomers. The latex may contain a single copolymer or more than one

copolymer. 'Advantageously, the polymer of the latex has a glass transition temperature (Tg) of from

-50°C to 100°C,



pulp, and the like. Papermaking fibers useful in the process of the present invention include, but
are not limited to, any cellulosic fibers that are known to be useful for making cellulosic base sheets.
Exemplary fipgysoipgliags but are not limited to, virgin softwood and hardwgad fibers along with
non-woody fi [ ing fibers and MIXEUTEE [

y fibers, as well as secondary (i.e., recygjed) papermaking fibers | ereof in all
proportions. Non-cellulosic synthetic fibers can also be utilized. Papermalcing fibers may be derived
from wood using any known pulping process, including, but not limited to, 'craft and sulfite chemical
pulps. Exefﬁglar ibers for makin er webs comprise any natural or synthetic cellulosic fibers

Gt (Halre S%F%?egrlg,ngu%oggoég%ﬂ Dhashdseii paty BBAIgrdsE hax, esparto

including, but not i ﬁagl{lgfnsnonwooay

grass, . ] ] ilkweed floss fibers, and pineapple leaf fibers: and woody fibers
chch as T e S A R R oo ntrbay
norther disquithe raft fi > hardwaod fibers, such as eucalyptus, maple, birch, and
aspen. [\%%f(!)dy fibersg{;gﬁr? E‘g%?gfﬁé%&%% rlls-ﬁéi%%%ellot\%lﬁ?i%lfg lf(t)gr%s aH‘E?%g‘/the“Bde%%?ﬂ‘i ilﬂ&jkn own
methodyiRchading; i fAaft, ite, high-yiel ing methods other WO
2009/064{{9%:3lé P%Z?%lg zoolé%%%ggg;g 3%% Sﬁvﬁf’lﬁélﬁ%ﬁ% %ﬁe%tﬁé)dgsmhﬁcé’r}%OE r‘élﬁfa%?ﬁ%ﬁér%m&r"g%th%’s%ﬁv
pulpingmethodieansalse e s delicing RubAal RiLsia: {1 dprs 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 15%]?86 to Chang et al.; and U.S. Patent No. 3,585,104, issued on June 15, 1971 to
Kleinert. Useful fIb& s 4R HRE 156 BROGHESY 659 apestieisiats s suldhighe eipmmaaaenye. Patent No.
5,595,628 i%%g%d \gan. 21,1997, to Gordon etal. | In one embodiment, a portion of the fibers, such
as up t6 BY PErcaH S TRLDR TR WS G HEM 8 parearits amhodient By ivarghthatdbene
synthetgé{gi&ersesuggl%§Oraﬁolr<1é dolcj\:)rPI,on(?fin f'b%rs, alyester fibers, bicomponent sheath-core fibers,
multi-component binder fibers. and the Tike KA aXE AR PSR SO e SO LP E So6 Bravailable

from H%rfc;”? neWilminaton, DE). Any known.bleaching method can be used. Synthetic cellulose
fiber types i clude r yon in %ﬁ%ﬁsm\?é}rlgf%g Bne 8%%ﬁﬁb%gr{é%‘g%@boﬂﬁ‘ﬁf‘%%g%"d?’l&ﬁ]éﬁ‘liéally-modified

cellulo i A L lc Igtglgs cof'ber§ n be used such as mercerized pulps,
SeLhemienlyiepieq el cellvosicIbers Gan o used i

chemically stiffened or crosslinked fibers, or sultonate ers” ory&%cb?r%?, ‘e\?ﬁéahyproperties in using

paper nLftbets, . i [ fibers be relatively undamaged.and largely unrefined
or onlgi%%f{%%frigﬁﬁzﬁi ‘m%|g%§%%%§%%)§§r§%%% & Useo ,s\ﬂfgsf?]n}ff‘b%rg la?reobseﬁgﬂgﬁf%% ful for their
mechanical properties and lack of contaminants. Mercerized fibers, regenerated cellulosic fibers,
cellulose prodtcBtrHs RILYSEL AL dhi dasirleiforabie sppabratioo dsllighsic desiadives This be
used. Suitaple papennaking fibers can also include recycled fibers, virgin fibers, or mixes thereof. In
certain%ﬁ%oed?g‘f H"tghégf)%\gl"et%ﬁf IoHYRMER R golseresrprassires dperiakichttibepslymetiave a
Canadian Stand?rd Freenesgf of at least 200, more specifically at least 300, more specifically still at

least 486 PARA RloAPPRBIRE SR L IIAEHEIE RS QTdtRRY B BB RS @reospbrbiehstshtre fiters up to

about 90 s : ,
cXample, divinyl benzene or allyl (meth)acrylate. In this particular embodiment, it is preferred that

the content of crosslinking monomers in the copolymer is no more than about 2 weight percent,
preferably from 0.001 to 2 weight percent, more preferably from 0.01 to 1.5 weight percent, still
more preferably from 0.1 to 1 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

monomers are one desirable type of copolymer.



percent by dry weight may be synthetic fibers. WO 2009/064993PCT/US2008/083569 39 Other
papeimaking fibers that can be used in the present disclosure include, but are not limited to, paper
broke or recyglegd filgisand high yield fibers. High yield pulp fibers are thoPse pTaSperm%kirgég fibers
produced by pulping processes providing a yield gf about 65 percent or gregFé , Aot 35 cifically
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 inclklgle bleached cgfetﬁ'lnithermomecranic | pul CTMP), chemithermomechanical pulp
D AT RET s AR A G S

(CTMP), pressurre%?gggﬁcr’%e herm%%"lme%lﬁléjﬁigg
thermomgehani ical pulp (0 P), high yjeld sulfite pulps, and high yield Kraft pulps, all of
which leave %}éj%stu 'En%%%ver%u\%&[ul\t%%ﬁ)fén %E%% ighin. %W;‘/lglﬁ?? eoéggéﬂﬁﬁfiﬁﬁ%%ﬁfmtfﬁeir

stiffnesgin hoth qf&-%&%;gﬁ%,%%t%%e@é

\ typical chemically pulped fibers In sgme,
embodiments, the pulp fiBers may inclu é% ég{%%g fineks %n\%%ag‘]gr rgca%%fs)aad}edﬁ%eetp‘?@ﬂ/ thStYreater

than 1 mm; for example, fiber length from 2 to 5 mm based on a length-weighted average. Such
softwood fiber® &8rGHERIGE tiEaPES IRt MRhTTRer totaior i berps st b nsSonthenrsbiwrgiodhedewood, red
cedar, hemlock, pine (e.g., southern pines), spruce (e.g., black spruce), combinations thereof, and the
like. ExermBIaRCEIARRRGLRICAY At LBolars Stk b inepraseine femtiohlimst $devdightare
not limited to, those available from Neenah Paper Inc. under the trade designations LONGLAC-19.
In som&ERBOHRFLPRE alRorImREerad daathizcalicagishmonnmsre, Birarreispied camodinakehean
also be use?_. In certain instanlces,__euc lyptus fibers may be particularly desired to increase the
softnesS"8f’ 'Pﬁ%‘%fgﬁl.}%@éé@ﬁ?ﬁ%&@%ﬁ%ﬁ66@%%9&8@@1épﬁf@qfr{&eé},‘]ﬁ%rﬂééWﬂ@Bﬁé%ﬂw and
Change(ﬁt_‘& ore truc.t(&lre of the paper to increase the wicking ability of the paper web. Moreover, if
desired' secondary fibers Obtamned T IR msteriatshils wbpdiseed ke sdriba cpemb s Wo
2009/0@%1%%%@%%0 ?1%%91%% g?rg%t [east 95 weigh : i

. ght percent (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 consist essentially of (meth)acrylate monomers, or of (meth)acrylate monomers and

(meth)acrylic acid monomers,

With reference the emulsion polymer latex of the present invention, as used herein the term
"(meth)acrylate monomers” is meant to include those monomers that are used to prepare the
(meth)acrylate copolymers that are suitable for use in the compositions of this invention. Included
therein are conventionally known acrylates, such as, for example, alkyi{ esters of acrylic acid,
represented by the formula CH; =CHCOOR, and methacrylic acid, represented by the formula CH,
= CCH3COOR, where R is a hydrocarbyl or a substituted hydrocarbyl group containing from 1 to 16
carbon atoms. The term "(meth)acrylic acid monomers” is meant to include .acrylic acid,

methacrylic acid and substituted derivatives thereof,



40 sources such as, for example, newsprint, reclaimed paperboard, and office waste. Further, other
natural fibers can also be used in the present invention, such as abaca, sabai grass, milkweed floss,
pineapple le ike. In addition, in some instances, synthetic fibers can also be utilized. Some
suitable synﬁ‘ifgt?clza%&kr%sd%an include, but are not liggited to, rayon fibers, etﬁﬁgw:%ﬂ?ﬁﬁ%’hol
copolymer fibers, polyolefin fibers, polyesters, and the like. 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 on%%b?gje@gn%the cellulosic-based substrates contains a single-layered paper web
layer that is formed Trom & blend BY fiErBC RBICE At th BesratiHamis 8 usel irinhe sohwood
fibers ca ously blended fo form.the single-layered paper web. ~ In another
embodimﬂé%‘ghi;ﬁ)ggé%gﬁ%rﬁgg?@%%?e SU eé#?‘aﬁ S0 A5 PEBN AP SRt Braapasarhags i #dormed
from a ifi furnish haying various principal layers. For example, in one embodiment, the
cellulos?g%g%%@d]%tg&ﬁ{aqgg gbar\li:[(fé?n 5 ﬁ%rlf‘z% Vers ‘%ﬁ é?éi%(ﬁéeeﬁﬁe{'ﬁea@ffﬂ%? fdeititHiE desivetiNmstus
fibers, whi ecthey ' rn softwqod, kraft fibers. In another embodiment, one
outer &%}% a&r?d the inggﬁgﬁggﬁ%ﬁ%ﬁ%@ a%%ttﬁrse iverd, W ﬁg%wi%wg g a%Yer can
contain northern softwood kraft fibers. If desired, the three principle layers may also include blends of
various types GFABEYES phiwiekia sractinasndases bedimie mebnbaofthae outer layshe camigdntajine blend
of eucalyptys fibers and northern softwood kraft fibers. However, it should be understood that the
mu|ti-|abv§§§[t &(j%ﬁem?éﬁt%ﬂh%aaa%ﬁyQﬁﬁiﬁhsﬁwmssa%mﬁm@tmad@ﬁndmvﬁmuwm of
fibers. For ipstancebin ne embodiment, the multi-layered paper web can be formed from a stratified
pulp furfish Ravidg OLHPS? A Bifn iR astaacrylafg, bty apetacyl ageheritb aetithesty biehiegbregknt
invention &t Iealsattea ortion gf tgﬁ?ﬁb rs of the cellulosic-based substrates can be treated with

hydroly%éen%Vmes o ke SR ARyl SdueronugbsFeriess prbaragamite4 Theduce lint. In

particul e hydralytic enzymes can randomly react with the cellulose chains at or near the surface
ot the P B S L eS8 0 GG oH b B SRS WA g of the

ing creale s

fiber. These Al de aroups become sites for cross-linking with exposed hydroxyl groups of other
fibers wk?gn thﬁ%érg%%g?gﬁ% y ‘Sh‘a‘eﬁ%éé? 'S Z%t?s?qwl?élﬁ’hE"r‘é@%ﬁ’i&%tﬁegftgﬁ’éﬁwl% addition, by

randomy, cuting Qr.varRIYAl ktrite) fiber cellu?l[ose redominantly at or near the surface of the fiber,
degradation of the (i:nteriorxoé It\@e ibercalwa iglgtvg%%%tg? %‘fi}‘;(m%?f sttt ic ester

cellulosigshased sibgitate. made 4 fipers alone, or made from blends of these fibers with
untreated pulp fiberst?}swﬁowyan incr agg}ﬁl% E%’rgr?é%@p%r é%?érg%ﬁ%’ha%y&larg?’t%heéhE%S\W@f}t%ﬁglrlgé?’tear, etc.

The celylesis-hased; SURSHAlES: (olelp 2T rl ffi s bath natural and synthetic. In one
embodim?ﬁt the celltljlosic-E%se substratgﬁrchc%rrﬁfp%ﬁ!g%t%h%%\%)%él gan%ﬁ?gﬁv&}ogld)lﬁgel}?%@’ rall ratio
of hardweadRulpdinges iesaftvieed.uin dibers withinthe gellulosic-based substrate, including
individual sheets makirfyg up the product mgyf?i vary bro%dly. Th%%%%égg F?é‘rt yvrggt%‘ %ﬂ%aff‘bers to

softwoagkppxfibessmay Tanaesem %:adedk 9 %&gﬂsqimxcﬁﬁ%?é.l%ﬁgyﬂfé@%%‘ioﬂ specifically
ulp fibers

from 9:1 to 1:1. In one embodiment of the present invention, the hardwoo and softwood

pulp iheesneayline. biengesariatio:(erpna i aRelLAlR-s ARG IMEIePNAIAEHRING Bripipodenous
eel.

distribution of hardwood pulp fibers and softwood pulp fibers in the z-difection of the s n another
embodinegnicofltine 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-directio%fn et, ln.another embodiment, the hardwood pulp fibers may be Igcatgd iQ at
least one of the ogﬁ?g%g%bgﬁ o et IGERPSIRLS R o e ﬁ’i%g%g\ﬂ@f‘é‘iﬂegﬂ%éﬁrgnéfoﬁ?ﬁb nner

layers Woﬁ%?@éﬁeﬁ&fﬂ\é’ﬁﬁgn the glass transition temperature (Tg) of the homopolymer prepared from
the monomer. As used herein, a hard monomer is characterized as having a Tg greater than 40°C for
its homopolymer, while a soft monomer is characterized as having a Tg of 40°C or less for its

homopolymer. A preferred hard (meth)acrylate monomer is methyl methacrylate,

The soft non-functional (meth)acrylate monomers have the formula:



WO 2009/064993PCT/US2008/083569 42 pulp fibers. In stilt another embodiment the cellulosic-based
substrates contains secondary or recycled fibers optionally containing virgin or synthetic fibers. In
addition, syRihstisfibeissnay also be utilized in the present invention. The discussion herein regarding
pulp fibers is understood to include synthetic fiberg, Exemplary polymers tﬁgﬁﬂaﬁf‘%sé“ﬂ%“éa to form the
synthetic fibers include, but are not limited to: polyolefins, such as, polyethylene, polypropylene,
polybutylene, and the like; polyesters, such as polyethylene terephthalate, poly(glycolic acid) (PGA),
poly(lactic acid) (PLA), polpﬁ-me}ic acid) (PMLA), poly(c-caprolactone) (PCL), poly(p-dioxanone)
(PDS), poly(3-hydroxybutyrate)(PHB), and the like; and. polyamides, such as nylon and the like.
Synthetic or natural deltlaffsicpot@iters, including but not limited to: cellulosic esters; cellulosic ethers;
cellulosic nitrates; cellulosic acetates; cellulosic acetate butyrates; ethyl cellulose; regenerated
celluloses, suchyas.viseoge,favan «and dhe like: cotton. flax: hemp: and mixtures thereof may also be
used. The synthetic fibers rgneay be %)%nagtglg ﬁ%ogﬁecg?sé#igﬁﬂgﬂéggp% %ﬁﬁﬂ%@ég’@éﬁ&éﬁ@ P?(léy I
cellulosighassegibstrate, gllasicreasad substrates can be formed.hy a variety of processes
known tggﬁ%sse skilled in the art, Machinea may ée%(r)}%ﬁg%\ﬁeuaet%lﬁav%sgef%lr%?ﬁig%%% iSHRHHBSs
sectiontélgmgn@is%m, ﬁcdﬁféﬁz@}@& onthe.aricle f(parrtged optionally a reel.. Ex les qf the
details of the process stecp?sraand scheématic iIIusﬁa&gns? ma;? %gr%?:i r?c?h.%l 'ql?’lr}oﬁeer]ttl%e%rof%ﬁﬁ%gr%n :
Introduciiersnchad. eaitions Wy KE0thandleARRPteTAPRLEIESS, 3;%8?94!‘3%%@%&?9 desgHRtian, of the

process, typically a dilute suspension of pulp fibers is supplied by a head-box and &3p05|té l\llﬁga

sluice im@;ﬂm&fpﬂﬂﬁ@p@&ﬁm@em@gmeg,@@[igg&ﬁqﬂyﬁ%w\ﬁgﬂg&gﬂmg&m%hine. The
y use

suspension of pulp fibers may be diluted to any consistency which is typical in conventional

papermaiding jptedessdsiel aayeaepiad hesHeRensi BN AYCARAIB P[0 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 WO @9%%(}9438%@%13&)0%%%%8/ t83569 43 ‘Eﬁlﬁjﬁllg fibers, Otheirkﬁaper-making rocesses,
acturing processssand e IRBCHISS GRS WitiheHepivasrtatrretitdie For

paper-board manu

examplﬁnrl{ﬂ&.ppgggezé&%éghslﬁjﬂg%j in U.S. Patent No, 6,423,183 may be used. The pulp fibers may

be any high-aver r length 83?6}}?5\1/3-%6\5 r%r&gm iBer length pulp, or mixtures of the same. The

high-average fiber length pulp typically have an average fiber length from 1.5 mm to 6 mm. An

exemplary highTilfefiy@ s ehymciessd pukeitiviatey dre(aetilablelitemv oty MecotdhEapeandnc.

under the trade designation LONGLAC 19.
Invention may contatn up to about 5 weight percent of other comonomers that are not {meth)acrylate
monomers, other embodiments may contain as other comonomers as much as 10 weight percent or
even as much as 20 weight percent of monomers that are not (meth)acrylate monomers. Other
monomers that are useful in these copolymers of the instant invention include vinyl aromatic
monomers, aliphatic conjugated diene monomers, monoethylenically unsaturated carboxylic acid
monomers, vinyl acetate monomer, vinylidene halide monomer and vinyl halide monomer. In some

other desirable copolymers suitable for use in this invention, the monomers of the polymerization

mixture include from 1 to about 40 weight percent of one or more {meth)acrylate monomers,

As used in the specification and claims, "vinyl aromatic monomers” are defined as any
organic compound containing at least one aromatic ring and at least one aliphatic-containing moiety
having vinyl unsaturation; provided. Tlustrative vinyl aromatic monomers include styrene, p-methyl

styrene, methyl styrene, o,p-dimethyl styrene, o,p-diethyl styrene, p-chlorostyrene, isopropyl



The low-average fiber length pulp may be, for example, certain virgin hardwood pulps and secondary
(i.e. recycled) fiber pulp from sources such as, for example, newsprint, reclaimed paperboard, and
office Wastew'[{%dg)ﬁg@égrage fiber length pulps typically have an average fiber length of less than
about 1.2 mm, for example, from 0.7 mm to 1.2 mm. Mixtures of high-g\égr/gézee?l %?Fgﬁgth and
low-average fiber length pulps may contain a significant proportion of low-average fiber length pulps.
For example, mixtures may contain more than about 50 percent by weight of low-average fiber length
pulp and less than apout 50 percent by weight of high-average fiber length pulp. One exemplary
mixture Sé%rﬁ%};%’nts%f é?gsetﬁé%%?’ 6)9%5% }]g of ?8\?\9@8@%‘8@% e TR PHECARAD Bt BEcp dreisht by weight
of high- yer fiber length pulp. The pulp fibers used in the present invention may be unrefined or
may beie gl%m(?vmﬁgar d%g?ggsfn orre |r{§%§ﬁ§.}”§rrlﬁea gﬁ? ?J}H 2‘%?\7\7&2 RGP SRS resin

en to vario
binders improve strength and abrasion resistance.. Useful binders and wet-strength
resins ir%%%&ﬁt r%gggr%t%lé?%%\/%}gi?é%%% rﬁoéﬁfgﬁ%?ee#g%% e ear%% 28"CRéMical Company and
PAREZ 631 available from American Cyanamid, Inc. Cross-linking agents and/or hydrating agents
may also be adiBretrie: tikegugs s digns IDuloadingsayehteriy Bangaeldd tocthdepuippnixtdreudireduce
the degree of hydrogen bonding if a very open or loose nonwoven pulp fiber web is desired. One
exemplahy - REtaber 0620 P A FrogpTtisros3 sy k- Lbbtinng anbhtisykilableeetietire Duaker
Chemical Company, Conshohocken, Pa., under the trade designation QUAKER 2008. The addition of
certain BEBBdmoPHGireca RiBapioRa 4 hiiRitienhe arbadisrdty Siatr bacrasiearie badidines of
friction %%j im%rov ?ti’uegabrasion resistance. The de-bonder is believed to act as a lubricant or friction
reducer. Cdati @”&% FRGif MOoneRpR by RO SHIOR GRS IR BF HiRhatisubstrate
compriséi(r)l celéuéo(f‘ic mat_ecr!_g s, as described hereinabove. The coatir))g composition according to the
instant fiTVeHTon sy D& CoRtSEBRE! FYBRALLSs Tt did Worihieifig calgioslc hatadiane by various
techniques, for example, by spray coating, curtain coating, blade coating, coating with a roll coater or a
gravure coatef Hisrusieveting, thippind, sextru siem eedtingx flend: coatipldardfifimecoainhgvitifie coating
may preferably be dried by heating the coated substrate, as described hereinbelow in further details.
When thelifling papeniteblssiin asbovidancéhwitbptiemresttit disclosine ahki odatingfeompasition can be
applied to the web, e.g. cellulosic substrate, topically or can be incorporated into the web by being
pre-mixdakftpntherinseles and e gbledide. fohishthecvhighl Wiiveleraph i¥ihidivicadiyramedesatidginyl
composition can be applied to the web when the web is wet or dry. In one embodiment, the coating
compodHRsHGR &9 sepisiwarkpRAI ro e iRy manager sréhing praosse monnstayiceeintone
embodiment, the coating composition may be sprayed onto the web or onto a heated dryer drum to

adhere the wedniikeathygndtuan flasineb eandher daipiprREros {16 fivensibmeV\hen the coating
composition is applied to the web and then adhered to the dryer drum, the coating composition may be

uniformiyoapglietbaivel ihe:siriaesl aieood e b OEmay e applindacsoming in apariicrdar pattern.
ethylenic unsaturation alpha-beta to at least one of the carboxyl groups and similar monomers having
a higher number 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 ammonium, hydrogen or 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.



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 WO
2009/06499 8/083569 45 extrusion device may be used, such as a slot-coat extruder or a
melt blown (%/Pg%%tbr}l%ge%When printed onto the wgb, any siljitable printingpé:ér\;}és@‘%%ség?%sggused. For
example, flexo printing machine, an inkjet printer, or a rotogravure printing device may be used.

The coating composition may be applied or incorporated at any point in the paper manufacturing

process. The pgint during, t roces which the coating composition is incorporated into the
celIquse-baseB@ éh betra etﬁgéj%lé%%nr?@ upon T dasf r%&tgﬁgoeﬁP@ﬁé?ﬁéQ%fﬁﬁédc’Ql iifoseeply&sd Broduct.

Incorpofation.peint ' -ireatment of pulp, co-application in the wet end of the process,
post treatment afte‘?\g;%a él%tgsﬁ%ﬁ%%ﬂgﬁse? n%%dg%%%l%ﬁ%pﬁ%ﬁﬁep%?%ﬁg%?ﬁgﬁ . YAt of the

coating gemRes ionie INGRIERETLIONERISn A0ip 8L (e cellose baced e may be achieved

by any of several'methods, as illustrate & fo owing non-limiting

some e@&&%@ﬂﬂﬁ@ﬂ@}ﬂ%ﬁi@ﬁ%ﬁ&@&ﬂ&% WERO MQ%FF’%}%%}%? r@%%?eig?a ig ggr%‘é%&%e?f. %g%l%f rtrflle

drying additive present between the paper web and a dryer surface, wherein a portion

compouReh KemRIRSiIth e RaRe W@&W@%ﬂﬁ@@a&a}%ﬁﬁw&? é%r§§%§{ﬁéﬁﬂ%%@ the dryer drum by

peeling, pulling, action of an air knife, or any other means Known e art. n other embodiments,

direct aglslition &f the-epating campgsitignde a fibrous slurry, such as by injection of the compound into
a slurry prior to entry in the headbox. Slurry consistency can be from 0.2% to 50%, specifically from

0.2% to 10%, morespe ific&lly.from 0.3% to 5%, and most specifically from 1% to 4%. When
combined at theRVar Srd WitP e 4u AR LBl ah alshtoPriberdviepicalivisnsatirand diRlsbe present
within the coating composition. For instance, in.one particular embodiment, the retention aid may
compriscégl g%fg&fﬁi%% CRaRETs in the b cr’léﬁ’ljgﬁbsec.iefﬂg’(%ﬁﬁﬂﬁ CGEp IR Ay B ihesksatated into

Imetnyl ammoniu
inctnCe B SITHRLE 8 SN b T s b sHohs i S ARG 45
Within the scope of this invention are other embodiments wherein the copolymer utilized
would not be classified as a (meth)acrylate copolymer. Other copolymer types that can be utilized
include, for example, combinations of vinyl aromatic monomers with (meth)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 non-

carboxylated or carboxylated.

The copolymer desirably is made, for example, by charging the monomeric ingredients,
water, and a surfactant (when employed) into a reaction vessel, purging the reaction vessel with an
igen gas, such as, for example, nitrogen, to remove essentially all the oxygen from the reactor
vessel, and heating the reactor vessel to the reaction temperature, usually from 80° to 100°C. When
the reactor vessel reaches the dgsired reaction temperature, an initiator is then added to the reaction
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



may be present in an amount up to about 10% by weight. The above percentages are based upon the
solids that are added to the paper web. In other embodiments, a coating composition spray can be
applied to a RPLMNEReFOr example, spray nozzles may be mounted over(a:t movi?@ web to apply a
desired dose of a solution to the web that may besgoist or substantially drg. N é(f%sip?ay also be
used to apply a light mist to a surface of a web. In other embodiments, the coating composition can
be printed onto a paper web, such as by offset printing, gravure printing, flexographic printing, ink jet
printingbgli;%i]tal I[irlllti{;‘}gté)rl‘ 1y, klilQed., atnd thetike. In other embodiments, the coating composition
can be coated onto one or Both SUMAERS O B AR VEE e APPSR Sty alk ¥ Aoy, short
dwell cqatifpg., 9?&89?%'['5?90 rslcﬂﬂt(g% I(i:lfee. < Itrilogther embodiments, the coating composition can be
extruded onto the surface of a paper we I]—uor example, extrusion process is disclosed in PCT
publication, WO 2001/12414, published on Feb. 22, 2001, herein incorporated by reference to the
extent that it isSTAEMIEEPHY A ietedyttierenfithe copalysenanibddimérsisthe! coatihgrvbarmpasitterncan be
applied to individualized fibers. For example, comminuted or flash dried fibers may be entrained in an
air stredMCEDRBITEE ROy A Her 5 e P ST 5 ask thrf W denpsovired tee tatimintelividishé filzersf giréor to
incorporation into a paper web or other fibrous product. In other embodiment, the dispersion may
be heatPPHGIPHUSHPapBteatsrie bager ribictemthvcafe donpeditiormvaniderthie
viscosity for facilitating application. For instance, the additive composition may be heated to a

tem per&/‘fﬁ'r“g%f’ BrSHBERE 1579 SHEDC\RAEFSB 687664 5 3B SPUSarD 83558 sizes of fhotspplymer
embodimgntsééal vt/ftpr d% aggr web can be impr%%gated with a the coating composition as a solution
or slurry WHSFEin U SR f%/ ARFORRIO A et e A28 AT SRR Bve tiriRhess of the
web, such as at least about 20% of the thickness of the web, more specifically at least about 30% and
most specificafipiatieastradoot adnofithethickriessaofi the-welninaluding enrpietaly ReRekating the
web throughout the full extent of its thickness. One useful method for impregnation of a moist paper
web is Bepipy BRI ZeR{FEysterthesiopuces byl Black Ciawsaa iGaspceVVasasicfanaiY ., as
described in "New Technology to Apply Starch and Other Additives,” Pulp and Paper Canada, 100(2):
T42-TAEqHERHUERLIPOTY. Iipsisy ST neistsroplaotie; s tadiustaile SMOPOATErAGHEE baagatch pan,
and an additive supply system. A thin curtain of descending liquid or slurry is created which contacts
the moViREGHEE %5@ it fow/Rlorgritpedest appliedvddséanofithe pbativiguiateriak anel i nbe

achievable with good run-ability. The system can also be applied to curtain coat a relatively dry web
carboxyethyl lauramine, respectively. Another useful surfactant is DOWFAX 2EP, the sodium salt

of dodecylated sulfonated phenyl ether, which is available from The Dow Chemical Company,

Midland, Mich. 48640, U.S.A.
Filler for the Coating Compaosition

The coating composition may further comprise one or more fillers, Such fillers include, but
are not limited to, pigments. Such pigments used in paper coating are well known and widely
commercially available. Exemplary pigments include, but are not limited, o clay. kaolin, talc,
calcium carbonate, titanium dioxide, calcium aluminum pigments, satin white, synthetic polymer
pigment, zinc oxide, 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 zinc oxide or other

metal oxide. Exemplary preferred pigments include, but are not limited to, Kaokin, talc, calcium



In other embodiments, the coating composition can be applied to a fibrous web using a foam
application (e.g., foam finishing), either for topical application or for impregnation of the coating
g:ompo&tpnwg%};@ﬂmgpjundgr t.he influence of a pressure dlffe_rgntlal (e.qjc)ll%%#gégﬁ%;s}g%?ted
impregnation of the foam). Principles of foam appjjcation of additives such as birider agerits 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. 27ca}§08118a{é) %.ai %o(g?;{qgé’both of.which are herein |Ecorporated by reference to the extent that

they are Non-contradictory Rerewith. while 8pd HIREPaRAS RRERETScBitrnedrnliogirsh RSk be
lied i f ti ft ti ition | isting fib b. Roller fluid
enling o T e b 85V, B e o e veone
2009/06¢4 A éo& th %S '0 i VI ti n uf th ti
e M .

composition by spray or other méans to a movifg

apply iochmienlio MeaaPosuel 3% dlaclasealn RaRURIGRYaN R OLARSRT By 2, Slghhom

A Method of Applying Treatment Chemicals to a Fiber-Based Planar paeReOvoel’\(/%nd) elt and

Planar Brogkists Magpdining é@@%ﬁ%ﬂ@glgﬁQf?éﬁ?@gq)&@eﬂ%'ﬂgr%i Uone of AIFELARR GANN Of the

. . ; (4]
coating composition to a paper web may occur prior to drum In the process ascribed above. In

addition tapRiningcdRe:cratinecaamnasitiondurng farmatien.ofithe @@%&Mﬁg%ﬁ@%%&%may
0

composition may also be used in post-forming processes. For example, in one e Iment,"the

coatingeaipHesiiontmaay Hecussd suiag R BABHOSIREE STR085IigYl aRNGE IGRIGAIY ARplied to
either side of a paper web, the coating composition may adhering to the paper web. For example,

once a papeg wehpsdoonest anteriednini onerRmpbadinempheeaating CompResiiondmay 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, orptireceobfinvg: aompasition aybeinpplibgséd each: sidel AR WEDe coaBRIUS RS ERALIBYN
composition is applied to an existing paper web , the solids level of the web-may be about 10% or

higher (he 3itheatisb, cnrprises abgudsiibgramscofigiyss tidsianbB ) gtams hwalarsush RsRRoUt any
of the following solids levels or higher: 12%, 15%, 18%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 60%,
75%, 8051909620 5%h0 804 armizB096 thvittvakegnplane sange siaf flom Bt tioc] @%oangsmore
specifically from 65% to 90%). The solids level of the web immediately after application of any of the
coatingcesppotion mayrapsthleanof theprenidysieipentioneds olics ENels bMHD on the total
2009/064993PCT/US2008/083569 49

weight of the coating composition.

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 groundwood, coated free sheet, uncoated free sheet, packaging and industrial papers,
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 (i.e,, stratified) web. Furthermore, the cellulosic-based substrates can also be a single- or



polyolefin ranges from 5 to 150 kg per metric ton (10 to 300 Ib of polymer per ton) of cellulose article.

Most preferred thickness for the dried coating ranges from 10 to 100 kg polyolefin per metric ton (20 to

200 Ib per tqR}, 1000/dB4664taIN embodiments, the coated article may have g coat weight of less than 50
| | - Bttty

g/m2. In an alternative embodiment, the coated agticle may have a coat wel 40 g/m2. 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

alternatin\{g}g[nB,odinaent the coate% article may have a.coat weight of less than 20 g/m2. In an

alternative Grabodinaant itse CORf AL BRRPARS) WEDL KRS8 BPTE <Y thaRlcs BANSONaEN?

alternatjye emhodi , the coated article may have a cgat wejght of less than 10 g/m2. In an
alternaﬁjvz) embo %{nglg%at e %1%1 2?1 %ﬁ' 88%%“%%1\1/%03‘cogfﬂfglgh@ﬁwbﬁfésr‘éfﬁﬁ}é‘t&ff 519 2; or in

another, ' S t rticle may, have a coat weight in the range of 1.0 and 5.0 g/m2.
In certa[i)rgl Eégrg\%%%ﬁ%én?é t é%%g%%%\gjrﬁﬁ% rlﬁ)g))? have g%%agnﬁg fﬁ%&ﬁ%‘s&qfha%ﬁénf‘é?{g(é%ﬁo.l to 100

minOnSI\I&MQ@YMU%é’élﬁ‘@%%ﬂﬁes&béaﬁéﬁ%cﬁﬁé?eg-&ﬁ%&&% microns,are included herein a”g e 1

disclosed herein; for example, the coated article may have a coaﬁn(g(%ﬁ?gﬁness rom ATSwWER

5, 10, 15:20,:3 honQs ' n limit of 5, 10, 20, 30, 40, 50, 60, 70, 80,
90, 95 r}?[icrons%ﬁ%ggg%%%ﬁ%%ge%)%ﬁ%%%vﬁgéﬁﬂ st’%ﬁ?:'kness in the range of 0.1 to 15,
0.1 to 10 micrans, or 0.1 to 5 microns. Once a paper web is produced according to one of the
above describ8dhPoEeEEELRERHEFAIMERhRe At Bom Bissisbnlovabesdiarhse statofitbepresent
disclosure§ the web can Ele embossed, crimped, and/or laminated with other webs by applying
pressur® ahRaIaP FESPTL (e GRS BEn taming e esedifyedin sediionc A gthepiocessintiadeoating
compo%g}%ré gg}frln];%r@ emboss(rfngené? in the product and/or can form bond areas for bonding the paper
web to other adjacent WE'SH0Y/BRIEBETATS 28/ BkBE P viuliLe Deb Jherm emashgical
compo%iﬁig)naer&q nees the embossing, crimping or lamination process in several ways. For instance,
the embosséd pa%ern 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 coReipiitighing SbariritJohipdeitivnaan dichemizosseid withouisihdiabiially weakenidg the
web. In particular, it has been discovered that a paper web containing the coating composition can be
embos&edWittoteeigdeipe thet espsne st enbernefiiidaveimeitetnipricrhachihesdirdbtionpbirthe cross
machinge direction by more than about 5%. In fact, in some embodiments, the tensile strength of the
web m&PaEiniVBebHERdinREr te EiaBoSiNg o Gaddwrdwong e formingiibitimlewslydyroducts
he res:‘#ihng paper product may comprise two plies, three plies, or more Each adjacent ply may contain
the co Sc&%‘ﬁﬁﬁ?r‘o‘f?ﬁ?“&ﬁ@é‘s‘?0Ff'é¢¥ff¥ﬁé&ﬂi@§%ﬁ@e&?‘t@ ehé ey theagof onedin the coating
composition. The individual plies can generally be made from the same or from a different fiber furnish
and caR"BROMISEE: trovR H0 Ue M oPaifrEhsht prBakssbe utibresth Brespddnadibvestmexcbating
compoait}i_?vré (?EX Hpe ggé)lie.d after a {{5%?& roduct has heen manufactured. That is, a coating
composition formad i acEEH ARSI SHBOE ISR ot HE PR sBHIALERIEH ek e adaulits a prior
formedc gn%rc%?ugﬁ as by a paper converter for example. Embodiments of the present invention may
be used Ih an "in- rtﬁé 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 thelewaipigre dippro sitionéipplipgbesvarbaltematieaty amextrosiontbaided| BilelHNBS:s

including, but not limited to, nonwoody fibers, such as cotton, abaca, kenaf, sabai grass, flax, esparto
grass, straw, jute hemp, bagasse, milkweed floss fibers, and pineapple leaf fibers: and woody fibers
such as those obtained from deciduous and coniferous trees, including softwood fibers, such as
northern and southem softwood kraft fibers; hardwood fibers, such as eucalyptus, maple, birch, and
aspen. Woody fibers can be prepared in high-yield or low-yield forms and can be pulped in any

known method, including, but not limited to, kraft, sulfite, high-yield pulping methods and other



Drying the Incorporated Coating Composition The coating composition incorporated onto or into,
for example, the substrate commising cellulosic materials, as described hereinabove, may be dried via
any convent@%&l%g&gethod. WO 2009/064993PCT/US2008/083569 51 Such conv_entional drying
methods include but, are not limited to, air drying,_&onvection oven drying, Hol/&b280§##56Ricrowave
oven drying, and/or infrared oven drying. The coating composition incorporated onto or into, for
example, the substrate comprising cellulosic materials may be dried at any temperature; for example,
it may bﬁn%(:ivend %I a tem%?éraiur%,in the range of equal or greater than the melting point temperature of
the basé polymerr BN T Sie IR ST TPAE) Feaifesanasaliepuratmesindhesrarigebofiess than the
melting paint,of the base.polymer. The coating composition incorporated onto or into, for example, the
substrat%%é%?ﬁ% itsblﬁgngste?lﬁulwm t{lgr@?gr 5 U9ty it Gesich B FaftirRata I eth §R36¥980Bs(8.5C) to

osIC ma

700F (3 »-All iRdividual values and nges from 60F (15.5C) to 700F (371C) are included
“herein aﬁri%d"c'd)izs??:\l(l)gge%ld\{ﬁeraeEFrIf;'a%elp éjﬁg%ﬁpﬁ(ﬁrﬁa%t%g ﬁg4é§ﬁrﬂégit163ﬁl?ﬂé@ﬂ?o‘r%téagéﬁfb@ﬁnﬁ@ fbe

example,the gu omgyising cellulosic materials. may be dried at a temperature in the range of
60F (15.§C) t§ SPC%%:&%%OC? %05? %?lgihlgsgﬁgpﬁlaft}%lee,eilﬁilsg tﬁﬂg(%é?ﬁﬁolsﬁfﬁitﬂliﬁ%‘?bﬁ%@@&?to or into, for

exampl ApCis lulosic erials.may be dried at a temperature in the range of
COF (15 S0 e g B R B e s a eBtEt At 9 8t
for exampie,the, suhstrate 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 minuges. All individual values and subranges from less than about 40 minutes are included
herein and disclCESFREAHRIBH & pastisr oftberEhiperutiavirie $oatngromipsshiodrinsergaraied
onto or %'potgl, goreexamtplg the substrate comprising cellulosic materials may be raised to a temperature
in the range of 8§t S &Bﬁrt‘éernm’a}’ndfﬁé”ﬁi tntFpomt ahpies dikrs sfdhesbasenpohimésifortigeriod of
less th;\égﬂabotlélt flg miri}utes, or in the alternative, the temperature of the coating composition

at '

incorporated onto-or into TP BXA A bReP & HRF At e edirRsansg ot indsiclibrite Findsthadik beAaised to a

oorin
temper i the range.of egual or ghan the melting point temperature of the base polymer
WO 2005 08188 B TS0 e SSL0 B2 for & BHREA GPIB L abisu( it i aater
alternatj f the coating compasition jncorporated onto or into, for example, the
substra%ggﬁnﬁééﬁsﬁgégﬁ’%sal ¢ Elmn‘:iatfteelrllsa 5 ﬁ &t %tlfa‘fgﬁﬂj?aeaf Remberadidudery eangalbitequal or

greaterthan;tbe meling fAoint temperature of the base polymer for a period in the range of 0.5 to 300
seconds. In another alternative, 'tﬁgegtef?%%grig?ﬁ?g theé ceé%ﬁ a@ﬁ%@%ﬁﬁ%e&p%&%}w@wﬁ%o, for

examplewthe stpsisa risi ic materials may be raised to a temperature in the range of
less than the melting %%géiggg%fr%%?ﬁhaes %{ée}b%?g élr‘pfsof %B’é?ﬂg Sp?é‘g?ﬁ%'ﬁ%sllﬂihﬁﬁes. Al

individyeyalbesaad suPraReesHiP I Ias dhan abeyt 40 minutes are included herein and disclosed

herein; for example, the temperaturg& of the coatling%jlg \position IheorpBrATEd BRI St foPexample,
the subﬁ@m@wmpﬂgmﬁ@w@g@w;@m 4he d3ised Aalemperature in the range of less than
the melting point temperature of the base polyngée/r for a pger%% 0 ﬁgg@trggfgb%ﬂ%éﬁ% te ,(?B‘ﬁin the

alternativgclivefteanpesaty a Rt Re GaatingcRRMRoRIoN (RCAPRIARS, ORI O intp s for exam %Iée the
t

substrate comprising cellulosic materials may be raised to a temperature In the FARGe of 135S than the

meltindipbiol tompelaitie bidherbracinalymafor aderadhofessan abaut Siues, or in another
mple, the

alternative, the temperature of the coating composition incorporated onto or irto, for ex

substratéccdrpising, calitdsic aairyiasimay e alsReb Q- AleMRRIRIE 1 thesange.gf.less than the
melting point temperature of the base polymer for a period in the range of 0.5 to 300
papermaking fibers can also include recycled fibers, virgin fibers, or mixes thereof. In certain
embodiments capable of high bulk and good compressive properties, the fibers can have a Canadian
Standard Freeness of at least 200, more specifically at least 300, more specifically still at least 400,

and most specifically at least 500. In some other embodiments, portions of the fibers up to about 90

percent by dry weight may be synthetic fibers.



seconds. 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 Rplymyes i3 Jpgportant because it facilitates the formation of a film having a continuous
stabilizing agent phase with a discrete base polymer phase dispersed therBfnTtHa2Ap(83569
2009/064993PCT/US2008/083569 53 continuous stabilizing agent phase thereby improving the
rebrokeability of the cellulose-based composition incorporating the coating composition. Drying
the coating cora&oe%ition inc&?}%ﬁfq onto or into, for example, the substrate comprising cellulosic
materials at a temperatur S ¥rRg e e iadhsrarearnirtispierirgisdisetdmipacatote of the

base poy %ﬁl%l_mgporrt%nt because 1te E{aﬂ)lltatest e formation of a film having a continuous base

polymer phase with & dracret EsBisiha s HER Y alddhesq Highoriifewarithaibis Bwse polymer

phase t 1 ing. the pil and grease resistance as.well as providing a barrier for moisture and
vapor tr%%ﬁs%ng?és%%%%oﬂgt% o%lé(gl%%eé:{:nb 'c%ﬁ&g}%ﬁ\%%e%eﬁwgﬁbﬁﬂﬁ@ HEIh SO ERIBK 65 Pesess RaREhical

additiveg, say.alse he-addad ting composition or to the paper to_impart additional benefits to
the product ar}ﬁ/or prof:less ar?% g%%%%?oéﬁ%%gﬁi% % 8&?%‘%1&5%%3&‘:5@}’1gﬁtﬁ%‘f%‘b%ﬁ’f‘iﬁ%ntion.

The follewdng; matedalsate.inslided X s.of additiopal chemicals that may be applied to the
paper sheet with or in addition to theﬁ(ﬁ%‘:gtsfr%glzIP (@égr%%gé i6h of the' BF&%%H?%%&?%HP%&&O&@WS may

be addegha payiag pidceibe RRGATIRAMN G SHi(L A5 RELRIE QURTgradilion of the coating

i
composition. They may also be added simultaneously with the coatin mposition. They may be

blendiectwilithersomioasemmsiiers) QRIGRR SRR addfvesuhich mayg sed n the
e ) .O. Pal

present invention include those disclosed in U.S. Patent No. 6, an 'No. 6,897,168,

each ofthrinbrisinesinorated Tere RIS ASS IHEXAMPIR he-nRisNal shemical additives can

include: hydrophobic additives; wetting agents; binders; charge promoters o cﬁgrge conf:rgﬁéjrss;

strengthuatjieits yislcl Gdiny pugissHe o thadeBis QI RAAGY: et ST SReth; ﬂ?@&s%@%ﬁr%?tﬁﬁ th

agents; debonders; softening agents; synthetic fibers; odor control agents; fragrances; absot ency

aids, suchlasisuperabedrientpadiales: dyfessBrgiRnars: ators Quetherakin 6 s addiyERany
detacicifying agents;
pulped fibers,

In some embodiments, the pulp fibers may include softwood fibers having an average fiber
length of greater than 1 mm; for example, fiber length from 2 to 5 mm based on a length-weighted
average, Such softwood fibers can include, but are not limited to, northern softwood, southern
softwood, redwood, red cedar, hemlock, pine (e. g., southern pines), spruce (e.g., black spruce),
combinations thereof, and the like. Exemplary commercially available pulp fibers suitable for the

present invention include, but are not limited to, those available from Neenah Paper Inc. under the

trade designations LONGLAC-19.

In some embodiments, hardwood fibers, such as eucalyptus, maple, birch, aspen, and the like,
can also be used. In certain instances, eucalyptus fibers may be particularly desired 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



WO 2009/064993PCT/US2008/083569 54 microparticulates; microcapsules and other delivery
vehicles; preservatives and anti-microbial agents; cleaning agents; silicone; emollients; surface feel

modifiers; opasHigtmRbs control agents; and drying aids, among others. PC%R?S%Q}&%@%%n point for
such materials and chemicals is not particularly rgjevant 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

th hine and topical post treatment..The chemical additives may be cambjned and
€ pap%u%dgg SHCE a8 901 epxa i eWSRJhmth re¢lal eg }(J:%Peﬁ)ogh oﬁ“geoggﬁBg“&%Bo%B%%‘ﬂd%%% _

. TH
incorporated Into a paper we aFdng W e coating tompo

Applicaligfsii rinotsQaleai R 88 CLa MIERARA R acealdance Wit e Bresenlonentan.cen b sed fora

wide variety of applications, such as paper and paper%%:f}l’1 products; new: fnt, Uh éfteéi

groundygadh Gaee SoWIENeOdy cRalRdTre SHesh.Hiceaterh fiee Sheel: ackaging and naustria

papers, label paper, specialty papers such as security papers; photographic papers, in JeF papers, and

the like sierborislcormaALBMed MereRY L RARSTHR RINSHINER, Usies, And bieaghed

paperboard. Webs made according to the present invention can be ‘used in diapérs, sanitary napkins,
HIPEIGHPSRaper plates, and the like.  Advantages

composiipdnaieralsMpkies argpnLog

of the present invention include improved Ibcking. Blocking, as used herein, refers to the tendency of
two or more agjace é’lﬁ?ﬁ‘yer?ﬁ?f Qne or more paper sheets to stick together. The blocking, i.e. the
tendency to sti t%%f S RASSH PP RIS S Bl BHRaN P ARG RE SR FORERGP Bighh TS RIPHOWSBrises a
single scrgi%q;[é %rnir] t_rfae %I_t%rnativ%.t e bloc '%g.ma be observed in a roll, wherein the roll may
comprisé & pItraiity, T thd! PGS BF baper BREBES: BLieRd A discksHy Riisy1588bserved in a
stack, rein the stack camprises a single sheet folded upon itself WO )
2009 /o\gﬁ%@%@&ﬁ&@é‘é 6@/18%5&%6 ced paper we %ayer t%at _1:>p Porme Erom a blend of fibers, For

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 eucalyptus fibers, while the other two layers include northern softwood kraft fibers. In
another embodiment, one outer layer and the inner layer can contain eucalyptus fibers, while the
rermaining outer layer can contain northern softwood kraft fibers. If desired, the three principle
layers may also include blends of various types of fibers. For example, in one embodiment, one of
the outer layers can contain a blend of eucalyptus fibers and northern softwood kraft fibers.
However, it should be understood that the multi-layered paper web can include any number of layers
and can be made from various types of fibers, For instance, in one embodiment, the multi-layered

paper web can be formed from a stratified pulp furnish having only two principal layers,

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



one or more times; or in the alternative, the blocking may observed in a stack, wherein the stack
comprises a plurality, i.e. two or more, paper sheets. Coated products according to instant
invention mgyhavs@ysplocking properties; for example, the coated prodlﬁcts accordin}gF to instant
invention may have a blocking value, according tq,the Constant Temperatu?g@%g&%oé &t described
hereinbelow, in the range of less than 4. All individual values and subranges from less than 4 are
included herein and disclosed herein; for example, the blocking value can be from a lower limit of 1, 2,
or 3 to anupper limit of or 4. For example, the coated products according to instant invention may
have a ﬁgggﬁ%m\:/;?ﬁ ,agg%:égi?&iﬁ%et% E[ﬁ?&%né@ﬁ?%e%@ﬂé@ﬂ?@BTS?:%W@@‘@?[F@%‘?%@@%&I@%S than
3; orin fhe ajtetnative coated products according to instant inyention may hayve a blgcking value,
according to the Cons?ﬁ%’é%%%?gﬂlw% Efgrc %%ér etsts,lflr“l’ﬂ;I éa?‘f'g]gt%%egf?é’8§ ARG SRR alternative,
the coaled Aroducts apaRrang. ternstaniinveotion may have a blacking value, according to the
Constant Temperature Blocking Test,{% the r%ﬁlgﬂfeu %}a&f{fg ?Birt?rsl% %05%5? gﬁ?g"{ﬂt EHRTE products
accordingqt@.nptaph i e iR maynays, aklesking, ccording. to the Constant Temperature
Blockingg'(lgest?ir%heﬁgange of 2 to S3 The coate(sg artlgges of t Ié({p?rggéh tlon%leer%3 |O§1£r‘hsa§/n 1;'a‘f'\;ff()sen%iber tear
of less tag: 1RReirent ArgARHNG, R s, Gonsiant Temperatie Blagking Test, All individual valyes and
subranges from less than 15 pgfgé:yent are igcludeg he%iar? ggd{ sc?oée%gﬁgﬁgﬁ?? f%)?é?ﬁlﬁﬁrét}{’h%l fiber

tear may Beud o @IRNEE R B4, dogdadhba'brnd i flertorlfh bl iy b BLM.RRIGEN Lo an pper
limitof 1, 2, 3, 4,5,6,7,8,9, 10, 11, 12, 13, 14, or 15 percent. For example, the fiber tear may be in

the rangeifizia 16 RRERBR9! el pliRpalbeihe-fibshigarmavke- R ibs rmnae 85010 %%@e reent;

or in the alternative, the fiber tear may be in the range of 0 to 5 percent; or in the alternative, the fiber

tear mayddintiiesange:otdtabbpaicent abdhaaliamalyeths el Woperties such as dry
20091064993PCT/US2008/083569 56 tear may be in the range of Ito 10 percent; or in the alternative,

the fibetetsde.may tbasite therange of to 5 percent. Coated products according to the instant invention
may have a blocking temperature according to the Variable Temperature Blocking Test described

below of betwegn 60 at 105 degrees C_ or in the alternative a blacking temperature of at least 75 C., or
in the alternative in the range og %?’r%tr‘?gstgl %goé?am a vanety S pes both natural and

synthetic. In one embodiment the cellulosic-based substrate comprises hardwood and softwood
fibers. The overall ratio of hardwood pulp fibers to softwood pulp fibers within the cellulosic-based
substrate, including individual sheets making up the product may vary broadly. The ratio of
hardwood pulp fibers to softwood pulp fibers may range from 9:1 to 1:9, more specifically from 9:1
to 1:4, and most specifically from 9:1 to 1:1. In one embodiment of the present invention, the
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 Jeast one of the inner layers may comprise softwood



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
blocking prapgriies,of s coatgd paper products according to instant inve%‘fﬂ}sz?ﬁs /”rg @tiye
Examples Ito 5, and Comparative Examples 1 ang, 2 were prepared according to the tollowing
procedure. The formulation components for Inventive Examples 1 to 5 and Comparative Examples |
and 2, as shown in Table land Il, were admixed via an air mixer at a moderately low shears thereby

producing, Inventive Coating Compgsition 1 to 5 Comparative Coating Compositions land 2. The
Inventive %?559 g’osr%ﬂggsl fcl)gzﬁl fgﬁa AR fggl %ﬁfﬁ}%eé%}%ﬁggfﬁ%ﬁ%%ﬁ%?8C§E}8§‘§'q?fently applied
to pape €S Vi ire coating device under contralled pressure thereby producing the
Inventi\fggg%?ngp%%tré é%%}éd%@éfﬁp%arla |\/%V8'§H118553' rééshfiﬁﬁgdjlﬁlﬁ ‘controlled coat weight (8g of coating
composition per square meter of paper substrate). The Inventive Composite 1 and Comparative
Composite | wiradehbng pauhetis SR foraambroRrmutiipdimirnsesene retn prod Jdingikeverntive Coated
Paper Article 1 and Comparative Paper Article 1. Subsequently, these coated paper articles were
tested f}é‘?’-’%ﬁ%"l’ﬁépéﬁﬁ‘écfﬂﬁfﬁ% HERRY it amethersgeheturE Biooking Présneesbatady
hereinbelow. The results are shown in Table Ill. WO 2009/064993PCT/US2008/083569 57
CompaP4thessafipe benaihrrinmibe sty butarangs i migd e gl fina web #ickness of 300
microns with a draw down bar onto the metal plate of a minimum film formation temperature, (MFFT)
device. PP RN Gr @ U RIBIVATT fo R PRSI PGt Hifis RAAVFSE Hatieb Bhimg 3Fil Aeting elements

copor IS BH MG N HRNLFAATARE o SHL S o R VAR DS anl 105C.
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depos”@é@bﬁ@%ﬁﬁﬂﬁ@?%%@%@fﬂ%&? x%g?rge}gtgdrc ﬁg{b&tﬁlg%%&%go‘%gwrgén %gég%@ﬁsigerﬁﬁg Its gre also

shown in Table D/. Formulation Components: DPO 1lis an aque ISpersion *prow&éd by

The Doy hermicahG amRany fsliing 2 ATBINT EGH 00, @R cthylen %kﬁd%ale%‘éa?é%%'%ﬁ‘ﬁe&hﬁz" ing

melt index of approximately 5 g/10 minutes according to ASTM D 1238, a ensity In the range of
0.870 gfemateidingutohAaT M 92 MR ds1rammersially,gyqiable from The Dow Chemical

Company, as the base polymer, PrimacorTM 5980i, an ethylene acrylic acid copolymer having melt
flow rate of as%r%égmately 13.8 g/10 minutes (measured at the time of production) and a density of

approximatel S TSR ES PR SRR SV AT ABTR B e B bR Eratmitakoshisdieg Bs the
stabilizitﬂg gge % nglewatert?s thegmedéa. o\pre are the dispersion @he base polymer‘and the
stabilizing agent were nialt Kieaded W/J?ﬁ S SN BBIGE Wit B e A BURR S Psiis it
hydrox'&'e%élsuﬁgg t(l)%t{gg %%gﬁedfcl}rll}r?cg, 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 viz a sluice 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



WO 2009/064993PCT/US2008/083569 58 downstream injection port to neutralize the ethylene acrylic
copol er. This aqueous dispersion is then diluted with additional water. Mocryl 1 132 is a resin in

solution, hayipg@dktdsvihe range of 7.9 to 9.0, viscosity of 450 to 1500 CRG a2z 2Rsl a specific

gravity of approximately 1.06 (water having specific gravity of 1), which comprises acrylic polymer
(approximately 31-33 weight percent); water (approximately 65-67 weight percent); agua ammonia
(equal or less than 0.2 weight percent); dipropylene glycol monomethyl ether (approximately 1-2

weight percent); individual residual monomers (optianal, Jless t 0.1 weight perce hich is,
corme e o et R AL T MR bl
styrenegbutadicnt laiecnauided,bv, G POR.CREMICAlGOmPARY dlAIBg FRRI QXIPIAIGIXBO weight

percent solids; a pH of approximately 6.5, particle size of approximately 1200 angstroms; with a high
level of&gﬁg@%&nb@@s%@e 20 is an Zirconium ammonium carbonate. Zinc oxide is available from
Sobeltec Fine Chemicals under the CAS No. 1314-13-2. Test Methods Test methods include the
following: The blocking on inventive sample 1 and comparative sample lwas measured according
to the followingRe SHEtAIRTERYRaRITE BIICKTAE S bR &RSH. PRIvo [pred BhseHBSHERE BranBafkd to

140 F. A test sample (6" x 6") was positioned between two pieces of blotter paper éG" X 6") to form a
compo%%ﬁﬁoégbﬁpgaﬁfe & HRIERY HEtVe e B BREE By i ratB AL st SbBj&cted to 1500

psi (poLImds ggr S utar§ inch) of§ress re at 140 F. fo(r]f%%roximatel nlinut%. After 3 mjgéies was
passed TS Carle o g Fan oSBT oh L Bl e L Ao wetr B Lo BT b P VARl 15
seconds, SURSRALEIb L PIOTESIERIS METR. AUt AREEIER £ yniform and rapid force. The
The low-average fiber length pulp may be, for example, certain virgin hardwood pulps and
secondary (i.e. 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

Iength of less than about 1.2 mm, for example, from 0.7 mm to 1.2 mm.

Mixtures of high-average fiber Iength and low-average fiber length pulps may contain a
significant proportion of low-average fiber length pulps. For example, mixtures may contain more
than about 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

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 557 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 mixtare. Debonding agents may be added to the pulp mixture to reduce the degree

of hydrogen bonding if a very open or loose nonwoven pulp fiber web is desired. One exemplary



WO 2909/064993PCT/US2008/083569 59 samples were observed for their blocki_ng properties, and
ranked according to the following scale. The percent of fiber tear was also determined and recorqled.
Ranking DesgghRtian0,nample sheet falls apart without any effort 1 Sampllqc%r}%gztosgg}%gseégpart with
slight adherence 2 4

debonding agent is available front thé Quaker Chemical 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-

bonder is believed to act as a lubricant or friction reducer.
Coating Application

The coating composition may be applied on or into a substrate comprising cellulosic
materials, as described hereinabove. The coating composition according to the instant invention
may be coated on or into the a substrate comprising cellulosic materials by various techniques, for
example, by spray coating, curtain coating, blade coating, coating .with a roll coater or a gravure
coater, brush coating, dipping, extrusion coating, flexo coating, and film coating. The coating may

preferably be dried by heating the coated substrate, as described hereinbelow in further details.

When treating paper webs in accordance with the present disclosure, the coating composition
can be applied to the web, e.g. cellulosic substrate, topically or can be incorporated into the web by
being pre-mixed with the fibers that are used to form the web, When applied 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 dram. The web can then be creped from the dryer dram. 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



Sample sheets come apart with slight tack 3 Sample sheets show noticeable tack, but _no_material
transfer between sheets. 4 Sample sheets show noticeable tack but with some slight picking or

material trargighfsiyarn sheets. 5 Sample sheets show noticeable tack gpd can not be completely
separated without fiber tear 45

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,

‘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 depend upon the desired end properties of the
cellulose-based product. Incorporation points may include 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. Incorporation of the coating composition of the present invention onto or in the cellujose-
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 addition of the coating composition to a fibrous slurry, such as
by injection of the compound into a shurry prior to entry in the headbox. Shurry consistency can be
from 0.2% to 50%, specifically from 0.2% to 10%, more specifically from 0.3% to 5%, and most
specifically from 1% to 4%. 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% to 30% by weight,

such as from 0.5% to 20% by weight. For instance, in one embodiment, the coating composition



The blocking for comparative sample 2 and inventive samples 2, 3, 4 and 5 coated on film were
measured according to the Variable Temperature Blocking Test, as described hereinafter. A strip of

commerciallyvailahlg,dWC (light weight coated) paper was placed over %ﬁfﬁgﬁ%{%%\the coating
s

composition on the metal plate of the MFF1 (Minggum Film Formation Temperature) device. A 2 kg
metal roller is rolled the length of the test strip twice to affect good adhesion between the LWC paper
strip and the dried film. The paper strip is then gently pealed away from the dried film starting at the

lower temug%rature epd. At a dlstgnc rom ti{ﬁl&% e Wh%e}Ee JI%% Q'!’%te temperature e%léaéa thgnbtlgcklng

] from [
temperg%a et le(;“‘sp%pienr TemAane st c?ﬁ ?éo)cfﬁte J(The Yistante mdicates thettemperature Since the

temperafure graf 'Fé‘éa%ﬁ%stﬂ@\f%&’éa%‘ _known.) WO 2009/064993PCT/US2008/083569 60 The Cobb
water resistance for comparati ample 2 and inventive samples 2, 3, 4 and 5 coated on paperboard
was tested using Tappi Test Method T 441 om-90 with following conditions: (a) Test period: 2 minutes;
(b) Sample siZB: ABEFTOLHHR A MACHIIBE deiBwREHRMatBEYL G8nnilc DERKRY (a8 RiessuYell digording
to ASTM D 792-03, Method B, in isopropanol. Melt index (12) was measured at 190C under a load of
216 kdeg@@@ﬂam@rﬁy B ENS e g myanted over a moving web to apply a desired dose of a solution to

the web that may be moist or substantially dry. Nebulizers may also be used to apply a light mist to

a surface of a web.

In other embodiments, the 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.

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 surface of a paper
web. For example, extrusion process is disclosed in PCT publication, WO 2001/12414, published on

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 compound 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.



Standard CRYSTAF Method Branching distributions are determined by crystallization analysis
fractionation (CRYSTAF) using a CRYSTAF 200 unit commercially available from PolymerChar,

Valencia, Spaiglhg586pples are dissolved in 1,2,4 trichlorobenzene at @nggggﬁ%@gému for 1 hr

and stabilized at 95C for 45 minutes. The sampling temperatures range from 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 apalytical derivative of the cumulative,profile reflects the short chain branching
distribution ofiﬁilé) %‘8%‘?%@3 mel?ﬁéaé’ﬁvgfgéﬁpﬁg%kwgﬁcﬁ&g?d@%ﬁﬁ‘%ﬁgfé%qcﬁléefl‘fﬁi%H%y the peak

analysis, NGl [ CRYSTAF Software (Version 2001.b, PolynnerChar, Valencia, Spain).
e oo B e R S AR B Wi BRI e

and thegieembehugan e irgest boslie nirelgns anehanside ol [entfigd pea in the

derivative curve. To calculate the CRYSTAF curve, the preterred procéessing parame%?s are with a

temperapdeedimit.of 706 3 i ' 3 ture limit of.0.1, and below
the temp%rature}imtit of qul W%%%?ggﬁggﬁg%ﬁ&gg&%% (\)%égkf%ﬁ%?gﬁé%ﬁé ecan (%{‘/Fo‘gﬁ?us!

StoragqlM@aLHgéompléém@&%@5@&@@%@%@&&%@%9 ArIMA L8 EIEXHRl and, ¢ percent

secant moduli are measured accor 790. Storage modulus is measured according to

ASTM al&@a@mi@m@gﬂumftsmgq%@pg%@bagatﬂgﬁqwmgﬁgg@évﬁmt}ﬂkéﬁ%@g%m
Calorimetry results are determined using a TAI model Q1000 DSC equipped with an RCS cooling

accessayasich Ao AUITSARIIGH, ATVIQgRRHIEE SANQVRERQIBYMIN ASpsesl. The sempls is pressed
into a thin film and melted in the press at about 175C and then air-cooled to room temperature (25C).

3-10 maodinhatetiabis hehreeintas anndisneterdiskrasedratelyoyeighedyiacednngg ight

aluminum pan (ca 50 mg), and then crimped shut. The thermal behavior of the sample is investigated
with theifellowidgtebipstapoe profie. Theasample indapidiiieatashio, 1§Qenand heldisethesmal for 3
minutes in order to remove any previous thermal history. The sample is then cooled to -40C at
10C/midesoniitige éitpriainat bleloyais 4e4EcfbwBichinoties:Tihe samipleviaihendagnie ddt38hg:abA0C/min.
heating rate. The cooling and second heating curves are recorded.

applied 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, the coating composition can be applied to a fibrous web using a foam
application (e.g.. foam finishing), either for topical application or for impregnation of the coating
composition into the web under the influence of a pressure differential (e.g., 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.



The DSC melting peak is measured as the maximum in heat flow rate (W/g) with respect to the linear
baseline drawn between -30C and end of melting. The heat of fusion is measured as the area under
the melting %Vﬁ)dﬁ%tw%\ -30C and the end of melting using a linear baseliqﬂe. Calibration of the
DSC is done as follows. First, a baseline is obtaingd by running a DSC froﬂ?-%@%‘?%’lﬁ?any sample
in the aluminum DSC pan. Then 7 milligrams of a fresh indium sample is analyzed by heating the
sample to 180C, cooling the sample to 140C at a cooling rate of WO -
2009/064993PCT/USZO%§/ 83569 62 10C /min followed by keeping the sample isothermally at 140C

for 1 minute, FORGWSE BYORELRRY HPRESARRE AL FA8E & PBRes 408 R ARRY PaRbBAT TORHEP hinute.
The heat of.fusio the 0 1S§1t of meltirrl# of the indium %?mple re determined and checked to be

an

within 0B HBRT 156 BRI P e R LB LT TRERIR § S RARSAVRP S BRI HBRTBEM9abig 1o TrRborrhsien.
Then dejonized wateg, is-an db [ all drop. of fres| le in.the DSC pan from 25C to
300 st s RS R PR RS AT & S5 tar FFuREh anc
heat to heatj of . 20C inyte. The onset of melting.is determjned checked to be
within o.%t'?c ?é%%‘%% @%ﬁgﬁlﬁmgﬁﬂ&é{eﬁ%ﬁ%&g ?gﬁnghl%gn% (ggrfg%ﬁ?:’ 1:ogys Cetﬁﬁ]%gr’?s Wof either

a Polymer l-gharglorigsMadel R ka1 90n80F olymer 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 trichlorobenzene. The samples are prepared at a
concentration SPRIRIGRRHEEPP A e ForSingi RIS BLI0Eranshsghi R R oCc ppmiof tsutpated hydrox
ytoluene (BHT). Samples are prepared by agitating lightly for 2 hours at 160C. The injection volume
used is TOT L IBRRESH e RSN ARR T InGiefitmam iRapply e eaisiv o eReP GRS set is
performfed with 21 narrow molecular weight distribution polystyrene standards with molecular weights
ranging ﬂlfﬁ?ﬁt%{é}‘g,Rﬁﬂfbﬂﬁ%ﬁt}%ﬁ@‘gﬂl%cem%m'Wxﬂﬁ%?%ﬁﬁddpléaﬁthfﬁléééd’éOGF%ébaration
betweeE individuial molecul Vé%ights. The standards are purchased from Polymer Laboratories

(ShropsHiFs BB THECBS AR R LG S95 28 S BRES I ARDY §5 3 S5rhiveing BaHmingdroemsolvent for
molecu?re\é\{%ic%%ts e gea!ﬁtoi garlgrgatﬁé Jfggg. t]ﬁ,OOOdOO(g, and Q.Osbgrgms in 50 milliliters of solvent for
molecu 68, werg %ss ¢ gn rp 1ther 51de 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 composition 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% or higher (i.e., 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%, 15%, 18%, 20%, 25%,
30%, 35%, 40%, 45%, 50%, 60%, 75%, 80%, 90%, 95%, 98%, and 99%, with exemplary ranges of
from 30% to 100% and more specifically from 65% to 90%). The solids level of the web

immediately after application of any of the coating composition may aiso be any of the previously

mentioned solids levels.

The preferred 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. More preferred coating weight of the



WO 2009/064993PCT/US2008/083569 63 1,000,000. The polystyrene standards are dissolved at 80C
with gentle agitation for 30 minutes. The narrow standards mixtures are run first and in order of

decreasing % % ular weight component to minimize degradation The§ol styrene standarq
peak molecular W%jg%%ggre converted to polyethylene molecular weights ESHES ‘i%ﬁ%@%g equation
(as described in Williams and Ward, J. Polvm. Sci., Polvm. Let., 6, 621 (1968_)): -polyethylene = _
0.431(M .-polystyrene) Polyethylene equivalent molecular weight calculations are perforr_ned using
Viscotek ion 3,0, ATREF . Analytical temperature rising elution fractionation

(ATR Eliﬂogri? aﬁ%l%l s§ %}ﬁ\%ﬁfgﬂ\@é}gc réﬁ%@ W RERd %é%é%e%’ iRt WSy PRt (B) £T708lblvseand
Wilde, L. Ryle, ] . R.; Knobeloch D.C.: Peat, |.R.; Determination of Branching Distributions in
PolyeirRe kST (BB AREIoh Bolj Suhot eSS o W KRS R BoRsted by

referen rei el irety, The composition to be analyzed is dissolved in trichlorobenzene and
allowedﬁ%gc&ry%%ﬁ?gg?ngg%gél F%{ﬁog ntaining an inert support (stainless steel shot) by s]owly reducing
the temperature to 20C at a cooling rate of 0.1C/min. The column is equipped with an infrared
detector. An ATRERiEBRtGea Garceriedhaivigener dasd by elttingtieesstlizet polymer sample
from the column by slowly increasing the temperature of the eluting solvent (trichlorgbenzene) from 20
to 120C4gHAt e SrUCSiEIERfn the coated article may have a coat weight of less than 40 g/m® In an

alternative embodiment, the coated article may have a coat weight of less than 30 g/m®, Inan
alternative embodiment, the coated article may have a coat weight of less than 40 g/m’. In an
alternative embodiment, the coated article may have a coat weight of less than 20 g/m®, Inan
alternative embodiment, the coated article may have a coat weight of less than 10 g/m?®. Inan
alternative embodiment, the coated article may have a coat weight of less than 10 g/m®, Inan
alternative embodiment, the coated article may have a coat weight in the range of 1 to 10 g/m?; or in

another embodiments, the coated article may have a coat weight in the range of 1.0 and 5.0 g/m”®.

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 article may have a coating thickness from a lower limit of
1,5, 10, 15, 20, 30, 40, 50, 60, 70, 80, or 90 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, or 0.1 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



WO 2009/064993PCT/US2008/083569 64 13C NMR Analysis The samples are prepared by
adding approximately 3g of a 50/50 mixture of tetrachloroethane-d2/orthodichlorobenzene to 0.4 g
sample in a%rg[‘%}al 93‘tube. The samples are dissolved and homogenized by heating the tube and
its contents to 150C. The data are collected usingg JEOL EclipseTM 4007 'S38&EHEter or a
Varian Unity Plusrm 400MHz spectrometer, corresponding to a 13C resonance frequency of 100.5
MHz. The data are acquired using 4000 transients per data file with a 6 second pulse repetition delay.
To achiev% minimum signal-to-noise for quantitative analysis, multiple data files are added together.
The spectral 3?hogdf5,8ﬁ6’ﬁ2%ﬁ?§itfﬂih?m?ﬁéh§ii@ PSTIE R DSMES [aREien piesesremnalyzed
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experiment, the sample is allowed to equilibrate for 45 minttes at the test temperaturé b

In the 2, Cm3Q0Re SHFAINCYEHGEXREURRRL DS telagtiy Qes3tran from the first unloading
cycle is recorded. Percent WO 2009/0649193P&:T/U82 Olgllt%%s?%%sg%éom e facf,nm 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 composition or at least one of the
plies adjacent to one another may contain the coating composition. The individual plies 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,



65 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: 8 -6 %Recovery =f s >r<]100 St
where Es is | en for cyclic loading and cs is the strain where the !oad returns to the
baseline during the r u}r?%ading cycle. Block Index; The ethylene/a—olefﬁQﬁ%%Wﬁ?é?@are
characterized by an average block index, ABI, which is greater than zero and up to about 1.0_and a
molecular weight distribution, Mw/Mn, greater than about 1.3. The average block index, ABI, is theREE
weight average of the block.index é%Br) for each of the palymer fract_lpns.obtalned in preparative ;
(e., fra%ﬂ%%g%‘ﬁe%tfl%nﬁfow PSR AR BIRIGTRGE N Hadibatibe)Rerioe &g 110C, with
an incremen 0{15C. a%hough other temperature increments, such as 1C, 2C,F10C, also can be used):
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momeng\ye ww&%gﬁy%%}geﬁgﬁé PO%%)P&%I% JI & %a%f%gogg\évcf At s e(igemperature 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 cellulosic 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 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 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
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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 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 base polymer for a period in the range of 0.5 to 300

seconds,

Drying the coating compesition 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 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



WO 2009/064993PCT/US2008/083569 66 where N is defined as the numbe_r of fr_actions with BI1
greater than zero. Bl is defined by one of the two following equations (both of which give the same BI

value): Bl = 3/I% bk 968! = xoLnPx - LnPx0 PCT/US2008/083569
53

continuous stabilizing agent phase thereby improving the rebrokeability of the cellulose-based

composition incorporating the coating composition.

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 Composition

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. They may also 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;



1/TA -11 T ABLnPA - LnPAB where Tx is the ATREF (i.e., 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 mea or IR as described below. PAD is the ethylene mole fraction of the whole
ethylene/a—cﬁ?ﬁﬁgﬁé(r%%gmer (before fractionatiogy), which also can be mepgsHP§3(‘8§/ WA or w. TA
and PA are the ATREF elution temperature and the ethylene mole fraction for pure "hard segments”
(which refer to the crystalline segments of the nterpolymer). As an approximation or for polymers
where tgs 'I'.gard Se rtnglnt". comﬁ%osltion ﬁs ﬂk-nﬁ;e n, the TA and PA values are set to those for high
density polyathylena hormoporymerc® A1 GRHE fEE) S PSR S Ard ARb PCraREb m

copoly the same composition (havi n ethylene mole fraction of PAB) and molecular weight
e the T e e A T Ao i RSl wPBLAYETE (HiSured by
NMR) usj Howi ion: Ln PAD = a/TAB + p where a and 3 are two constants which can
be detﬁn@iggg%%%igégﬁ}gfa%tgo%%%fhg a number of well characterized preparative TREF fractions of a
broad composition random copolymer and/or well characterized random ethylene copolymers with
narrow composifoAPIisRERIdeEh&te duratreataitls aidycheryiftdmiinsttupagntlerinstelenarit (dvideover,
one would need to create an appropriate calibration curve with the polymer composition of interest,
using apPrEpFAlYSRGRECANS: W HEHGES Hdd dsmisiabinartype foptisd pite payaniviaTiRElefpapions
and/or random copolymers used to WO 2009/064993PCT/US2008/083569 67 create the calibration.
There iS4 GFFMRITE el ght BITEIS R CARBI A Ele §8-8BRARRSE T dtRinTitelr yné|eE thar

weight ranges, such effect Wougd be essentially negligible. In some embodiments, random ethylene
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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 free sheet, uncoated free sheet, 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 blocking. Blocking, as used herein,
refers to the tendency of two or more adjacent layers of one or more paper sheets to stick together,
The blocking, i.e. the tendency to stick together, may, for example, be observed in a paper roll,
wherein the roll comprises a single sheet; or in the alternative, the blocking may be observed in a
roll, wherein the roll may comprise a plurality, i.e. two or more, of paper sheets. Furthermore, the

blocking may be observed in a stack, wherein the stack comprises a single sheet folded upon itself



Ln P =-237.83/TAMEF + 0.639 The above calibration equation relates the mole fraction of ethylene,
P, to the analytical TREE elution temperature, TATREF, for narrow composition random copolymers .

and/or prepgigtive 4855 fractions of broad composition random copolymggg: A& dssthes &g REF
temperature for a random copolymer of the same&xomposition (i.e., the same comonomer type and

content) and the same molecular weight and having an ethylene mole fraction of Px. Tx0 can be
calculated from LnPX = a/Txo + 19 from a measured Px mole fraction. Conversely, Pxo s the ethylene

mole fr ﬁ@%{g’ U8 ARdogp ﬁ%Q'&i‘E@ﬁ{aﬁva‘&é%@&%ﬁﬁﬁ%ﬁ%@r@eﬂ- iSRG FONRRMEL fyPe and

content) and the same molecular weight and having REF temperature of Tx, which can be

calcuIag_%gnggggslarbfl’ﬁ(gﬁfygfgxt@é%pﬁ{gggﬂﬂﬁg%%gg.value of Tx. Once the block index (BI) for each

preparative TREE fraction is obtained, the weight average block index, ABI, for the whole polymer can

be calculated Coateﬁ*}%d?fﬁ?ﬁé&@)/cﬁﬂg(?@i%@éﬁ%\%ﬁt@&{#ﬁgﬂHa@@“ﬁf%@&ﬁiﬂ?%ﬁﬁe%@?ﬁp9 from the
spirit and the essential attributes thereof, and, accordingly, reference should be made to the appended
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the Constant Temperature Blocking Test described hereinbelow, in the range of less than 4, All
individual values and subranges from less than 4 are included herein and disclosed herein; for
example, the blocking value can be from a lower limit of 1, 2, or 3 to an upper limit of 2, 3, o1 4.
For example, the coated products according to instant invention may have a blocking value,
according to the Constant Temperature Blocking Test, in the range of less than 3; or in the
alternative, the coated products according to instant invention may have a blocking value, according
to the Constant Temperature Blocking Test, in the range of less than 2 ; or in the alternative, the
coated products according to instant invention may have a blocking value, according to the Constant
Temperature Blocking Test, in the range of 2 to 4; or in the alternative, the coated products
according to instant invention may have a biocking value, according to the Constant Temperature
Blocking Test, in the range of 2 to 3. The coated articles of the present invention may have a fiber
tear of less than 15 percent according to the Constant Temperature Blocking Test. All individual
values and subranges from less than 15 percent are included herein and disclosed herein; for
example, the fiber tear may be from a lower limitof 0, 1,2,3,4,5,6,7,8,9,10, 11,12, 13, or 14
percent to an upper limitof 1,2, 3,4,5,6,7,8,9,10,11, 12, 13, 14, or 15 percent. For example, the
fiber tear may be in the range of 0 to 15 percent; or in the alternative, the fiber tear may be in the
range of 0 to 10 percent; or in the alternative, the fiber tear may be in the range of 0 fo 5 percent; or

in the alternative, the fiber tear may be in the range of 1 to 15 percent; or in the alternative, the fiber
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tear may be in the range of 1 to 10 percent; or in the alternative, the fiber tear may be in the range of
1 to 5 percent.

Coated products according to the instant invention may have a blocking temperature
according to the Variable Temperature Blocking Test described below of between 60 at 105 degrees
C, or in the alternative a blocking temperature of at least 75 °C.. or in the alternative in the range of

from 70 to 105 °C,
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

blocking properties of the coated paper products according to instant invention.

Inventive Examples 1 to 5, and Comparative Examples 1 and 2 were prepared according to
the following procedure. The formulation components for Inventive Exémples 1to5and
Comparative Examples 1 and 2, as shown in Table I and II, were admixed via an air mixer at a
moderately low shears thereby producing Inventive Coating Composition 1 to 5 and Comparative
Coating Compositions land 2. The Inventive Coating Composition 1 and Comparative Coating
Compositions 1 were subsequently applied to paper substrates via a wire coating device under
controlled pressure thereby producing the Inventive Composite 1 and Comparative Composites 1
having controlled coat weight (8g of coating composition per square meter of paper substrate). The
Inventive Composite 1 and Comparative Composite 1 were then dried at 350° F. for approximately 3
minutes thereby producing Inventive Coated Paper Article 1 and Comparative Paper Article 1.
Subsequently, these coated paper articles were tested for their blocking properties according to

Constant Temperature Blocking Test described hereinbelow, The results are shown in Table I
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Comparative Sample 2 and Inventive samples 2, 3, 4 and 5 were coated at a wet thickness of
300 microns with a draw down bar onto the metal plate of a minimum film formation temperature,
(MFFT) device. The films were allowed to dry for 20 minutes. This device has cooling and heating
elements beneéth the plate which allows a temperature gradient to be set up across the plate, The
lower and upper limits of the temperature gradient were set at 40 °C. for the left hand edge of the
plate and 105°C. for the right hand side. The plate surface temperature at any point is proportional to |
the distance of that point from the edge of the plate, the centre of the plate being at 80 °C., for
example. These samples were tested for their blocking properties according to the Variable
Temperature Blocking Test as described below. The results are shown in Table IV. In addition,
Comparative Sample 2 and Inventive samples 2, 3, 4 and 5 were coated on a paperboard substrate
(Stora Enso folding boxboard 240 g/m2) using an RK instruments lab coater using rod number 4,
giving a 40 micrometer wet film deposit, The coated paperboard was dried in air oven at 100 C for 2

minutes. These results are also shown in Table TV,
Formulation Components:

DPOD 8561 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,
Primacor’ 59804, an ethylene acrylic acid copolymer having melt flow rate of approximately 13.8
2/10 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. To prepare the dispersion the base polymer and the stabilizing agent were melt kneaded

in a twin screw extruder while sufficient amount of potassitum hydroxide is continnously fed into a
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downstream injection port to neutralize the ethylene acrylic copolymer. This aqueous dispersion is

then diluted with additional water.

Mecryl " 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
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 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.
Bacote 20 is an Zirconium ammonium carbonate.
Zinc oxide is available from Sobeltec Fine Chemicals under the CAS No. 1314-13-2.
Test Methods
Test methods include the following:

The blocking on inventive sample 1 and comparative sample 1was measured according to the
following Constant Temperature Blocking Test Method. Two press platens were preheated to 140
°F. A test sample (6” x 6”) was positioned between two pieces of blotter paper (6” x 6”) to form a
composite. The composite was placed between the preheated press platens, and subjected to 1500
psi {pounds per square inch) of pressure at 140 °F. for approximately 3 minutes. After 3 minutes
was passed, the sample was removed from the press, and it was allowed to cool for approximately 15

seconds. Subsequently, the blotter sheets were pulled apart under a uniform and rapid force. The
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samples were observed for their blocking properties, and ranked according to the following scale.

The percent of fiber tear was also determined and recorded,

Ranking Description
0 Sample sheet falls apart without any effort
! Sample sheets come apart with slight adherence
2 Sample sheets come apart with slight tack
3 Sample sheets show noticeable tack, but no material transfer between sheets.
4 Sample sheets show noticeable tack but with some slight picking or material transfer
between sheets.
5 Sample sheets show noticeable tack and can not be completely separated without fiber
tear

The blocking for comparative sample 2 and inventive samples 2, 3, 4 and 5 coated on film
were measured according to the Variable Temperature Blocking Test, as described hereinafter. A
strip of commercially available LWC (light weight coated) paper was placed over the dried film of
the coating composition on the metal plate of the MFET (Minimum Film Formation Temperature)
device. A 2 kg metal roller is rolled the length of the test strip twice to affect good adhesion between
the LWC paper strip and the dried film. The paper strip is then gently pealed away from the dried
film starting at the lower temperature end. At a distance from the edge where the plate temperature
equals the blocking temperature, the paper remains stuck to the fiim. (The distance indicates the

temperature since the temperature gradient across the plate in known.)
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The Cobb water resistance for comparative sample 2 and inventive samples 2, 3, 4 and 5
coated on paperboard was tested using Tappi Test Method T 441 om-90 with following conditions:
(a) Test period: 2 minutes; (b} Sample size: 13 ¢m®; and (c) Amount of deionized water: 100 ml.

Density was measured according to ASTM D 792-03, Method B, in isopropanol,

Melt index (J) 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 2 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 solution concentrations. The
cumulative 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 limit of 70°C and with smoothing parameters above the témperature limit of 0.1, and

below the temperature limit of 0.3.
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Flexural/Secant Modulus/ Sterage 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 technique.
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 nitrogen purge gas flow of 50
ml/min is used. The sample is pressed into a thin film and melted in the press at about 175°C and
then air-cooled to room temperature (25°C). 3-10 mg of material is then cut into 2 6 mm diameter
disk, accurately 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 held isothermal for 3 minutes in order to remove any previous thermal
history. The sample 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 a DSC
from -90 °C without any sample in the aluminum DSC pan. Then 7 milligrams of a fresh indium

sample is analyzed by heating the sample to 180°C, cooling the sample to 140°C at a cooling rate of
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10°C /min followed by keeping the sample isothermally at 140°C for 1 minute, followed 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 J/g for the of fusion. Then deionized water is
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 isothermally 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-RB columns are
used. The solvent is 1,2,4 trichlorobenzene. The samples are prepared at a concentration of 0.1
grams of polymer in 50 milliliters of solvent containing 200 ppm of butylated hydrox ytoluene
(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 to or

greater than 1,000,000, and 0.05 grams in 50 milliliters 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 (1968)): Mpotyetaytene = 0.431(Mpolystyrene)-

Polyethylene equivalent 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 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 steel 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 eluting the crystallized polymer sample from the column
by sl.owly increasing the temperature of the eluting solvent (trichlorobenzene) from 20 to 120°C at a

rate of 1.5°C/min.
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BC NMR Analysis

The samples are prepared by adding approximately 3g of a 50/50 mixture of
tetrachloroethane-d*/orthodichiorobenzene to 0.4 g sample in a 10 mm NMR tube. The samples are
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 °C 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 a 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), which 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 % min™ at 21°C. Tensile strength and

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

100% and 300% Hysteresis is determined from cyclic loading to 100% and 300% strains
using ASTM D 1708 microtensile specimens with an Instron™ instrument, The sample is loaded
and unloaded at 267 % min™* for 3 cycles at 21°C. Cyclic experiments at 300% 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 before testing. In the 21 °C, 300% strain cyclic

experiment, the retractive stress at 150% strain from the first unloading cycle is recorded. Percent
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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:

£, - €&,
Y%Recovery = x 100
€y

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

baseline during the 1* unloading cycle.
Block Index

The ethylene/a-olefin interpolymers are characterized by an average block index, ABI, which
is greater than zero and up to about 1.0 and a molecular weight distribution, M./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 (i.e., 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' =" (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 follows,

> (w,(BI, ~ABI)*)
(N-D3

N

2" moment weight average BI = \/




We Claim: 1.A coating composition comprising: 50 percent by weight of a dispersion comprising;

at least one or more base polymers selected from the group consisting o_f an ethylene-bassd . y
thermoplasti ropylene-based thermoplastic polymer, and mixtures thereof; wherein sai
ethylene-ba?é%%&@%éggastic polymer is an alphggplefin interpolymer of eﬁwéﬂ%z%%ﬂ)s@f?@ast one or
more comonomers selected from the group consisting of propylene, a C4 to C20 linear, brgnchgd or
cyclic diene, vinyl acetate, and a compound represented by the formula H2C=CHR, wherein R is a CI

[ | C6 to C20 aryl group; and wherein said
E)Orcf;)ilcl)elrllr(fg;’s%’r e?gerrf?so%%g%%%%%b%‘gngg%? iﬂ%ﬁﬁt%@ryﬁg‘f?ﬁgﬁhm' nelahdedinredt one or
more c s selected from the group cansisting of ethylene, a C4 to C20 linear, branched or
cyclic d?(ﬁl%g,%[ﬁ%e{g (c%;g(ﬁ?ﬁ)gﬁ%%ler “ﬁr%%%gn(te%gb?/?tﬁglf%rgﬂméﬁ@fi‘@géh\f@,}‘\‘ﬁherein Ris a Clto C20
linear, branched or cyclic alkyl group or a C6 to C20 aryl group; at least one or more stabilizing agents;
and a fluid mgdium; gnd _ iL/EQ ;_Olpfrcer!t by Welgg})oL{aL%pssllnke_r select(ke)d frotm the
group consisting of zinc ammonium Barbenrdte—zintoridB] andziconidm-Emmonium carbonate.

The coating composition according to CIéI’rﬁAl‘, {tferein said coﬁfﬁ)@s‘l’ti@ﬂms a blocki_ng temperature in
the range of least 75 C. according to Variable Temperature Blocking Test. 3.The coating composition

accordifg ¥t Craifthe WRRESH saidnaisisrs iR BOhsprisas sropv 28 o fonthe ifefinbotheedentiied

volume of the at least one or more ) ‘ ‘ ‘ _
expressed {n Kelvin), Px 1s the ethylene mole fraction for the ith fraction, which can be measured by

NMR or IR as described below. Pjp is the ethylene mole fraction of the whole ethylene/a-olefin
interpolymer (before fractionation), which also can be measured by NMR or IR, T4 and Py are the
ATREF elution temperature and the ethylene mole fraction for pure “hard segments” {which refer to
the crystalline segments of the interpolymer). As an approximation or for polymers where the “hard
segment” composition is unknown, the T4 and P, 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 P,z) and molecular weight as the olefin block copolymer. Tap
can be calculated from the mole fraction of ethylene (measured by NMR) using the following

equation:

LnPyp=o/Tap + B
where o and 3 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 ¢ and B
may vary from instrument 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



73 base polymers and the at least one or ore stabilizing agents based on the total volume of said
dispersion. 4. The coating composition according to Claim 1, wherein said coating composition
fur‘ther cqm%%d&%ﬁé;@gn 10 percent by weight of a solution acrylic 'polyrp 1 /I%gg%% o :,;[ﬁrbe weight of
said coating composition, less than 50 percent bygweight of an emulsion polymer fateX based on the
weight of said coating composition, or combinations thereof 5. The coating composition according
to Claim 1 herein said stabilizing agent comprises a partially or fully neutralized ethylene-acid

copolymer. 6. ;the coating composition according to Claim 1, wherein at least a partion of the
Rl e SRS AT, B AL e e BUER B I RPBIEAd base
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water Is remove emperature interan

| : nsisting of ap. ethylene:based th ic palymer,
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propylene ermoplastic polymer, and mixtures thereoft, or w
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temperature of said base polymer sel rom the group consi an ethylene-based

thermopIasHcROY ORI g@gﬂ{g@ﬁ&@é@ﬁoﬁ%ﬁgoplaﬁic polymer, and mixtures thereof 7.A

coated product comprising: a substrate comprising cellulosic materials: and at least one or
more coating layers present on at Ieast_ ong,gs mgf@%r/fﬁc%%;o; galdbsubstrate herein said coating
layer is derived from a coating composition according to dtaim 1. 74°8. A coated product comprising

the coating ARMCAIBRARMEL0E AR URISLAMRISINY GellHlosic Pate i smaNdca TREF
elution temperature, T srrer. for narrow composition random copolymers and/or preparative TREF
fractions of broad composition random copolymers. Txq is the ATREF temperature for a random
copolymer of the same composition (i.¢., the same comonomer type and content) and the same
molecular weight and having an ethylene mole fraction of Px. Txo can be calculated from LaPX =
0/Txo + P from a measured Px mole fraction. Conversely, Pxo is the ethylene mole fraction for a
random copolymer of the same composition (i.e., the same comonomer type and content) and the
same molecular weight and having an ATREF temperature of Tx, which can be calculated from Ln
Pxo = o0/Tx + B using a measured value of Ty,
Once the block index (BI) for each preparative TREF fraction is obtained, the weight average block
index, ABI, 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.



a coating composition present on at least one or more surfaces of said cellulosic substrate, wherein
said coating composition is a coating composition according to claim 1. 9. The coated product
according tov%ai'ﬁrd o grein said coating composition being applied onto at least one or more
surfaces of sald subsirata via coating, spraying, exjruding, impregnating, JrbEAAL/083569.0. The
coated product according to Claim 7 or 8, wherein said coated product comprises 1g to 50g by weight
of the coating composition per meter square of the substrate. 75 11.The coated product according to
Claim 7or 8, 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. lo.A method of
forming a coated product comprising the steps of: selecting a substrate comprising cellulosic materials;
selecting a coating composition according to claim 1; applying said coating composition to at least one
or more surfaces of said substrate;

Table I
Formulation Components Units Comparative 1 Enventive 1
DPOD 4501 Weight Percent 100 43.7
CP 615NA Weight Percent — 43.7
Mocryl 132 Weight Percent -—- 5.95
Zine Ammonium Carbonate Weight Percent - 6.56




removing a at least a portion of the water; thereby forming said coated product. A method of forming a
coated product comprising the steps of: selecting one or more cellulosic fibers; selecting a coating
composition&a%ﬁqm&gg claim 1; 76 incorporating said coating composition onto said one or more
cellulosic fibers; orming said one or more cellulosic fibers incorpofétlig 3t tsaitg
composition into a web; removing at least a portion of the water; thereby forming said coated cellulosic
product. A method of forming a coated product comprising he steps of: selecting one or more cellulosic

fibers;
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selecting a coating composition according to claim 1; incorporating said coating composition onto said
one or more cellulosic fibers; removing at least a portion of the water; forming said one or
more cgllulqﬁg fiRsis Agﬁorporatlng said coatln.g. composm'on into a web; tg%tﬁg%(zg%%%g?@sald coa’ged
cellulosic product. 77 15.The coating compositiogyaccording to any of one of Claims 1106, wherein
said coating composition has a cobb 2 minute (g/m2 of less than 5.

Table 111
Base Paper Coat Blocking Fiber
Weight Rating Tear
(1bs/3006) (%)
Comparative 1 42 lbs pre-coated 3 5 20
Inventive 1 42 1bs pre-coated 3 3 0
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We Claim:
1. A coating composition comprising:
50 percent by weight of a dispersion comprising;

at least one or more base polymers selected from the
group consisting of an ethylene-based thermoplastic polymer, a propylene-based
thermopiastic polvmer, and mixtures thereof; 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 C; to Cop linear,
branched or cyclic diene, vinyl acetate, and a compound represented by the formula
H>C=CHR, wherein R is a C; to Cyg linear, branched or cyclic alkyl group or a C¢ to
Cag aryl' group; and wherein said propylene-based thermoplastic polymer is an alpha-
olefin interpolymer propylene and at least one or more comonomers selected from the
group consisting of ethylene, a C4 to Cyp linear, branched or cyclic diene, and a
compound represented by the formula HyC=CHR, wherein R is a C; to Cyy linear,
branched or cyclic alkyl group or a Cq to Cyg aryl group;

at least one or more stabilizing agents; and

a fluid medium; and

1 to 10 percent by weight of a crosslinker selected from
the group consisting of zinc ammonium carbonate, zinc oxide, and zirconium
ammonium carbonate.

2. The coating composition according to Claim], wherein said
composition has a blocking temperature in the range of least 75° C. according to
Variabie Temperature Blocking Test.

3. 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 more stabilizing agents based on the total
volume of said dispersion.

4. The coating composition according to Claim 1, wherein said coating
composition further comprises less than 10 percent by weight of a solution acrylic
polymer based on the weight of said coating composition. less than 50 percent by
weight of an emulsion polymer latex based on the weight of said coating composition,
or combinations thereof.

5. The coating composition according to Claim 1, wherein said stabilizing
agent comprises a partially or fully neutralized ethylene-acid copolymer.

6. The coating composition according to Claim 1, wheremn 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 polvmer, a propylene-based thermeplastic polymer, and
mixtures thereof, or wherein at least a portion of the water 18 removed at a
temperature in the range of greater than or equal to the meiting 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.

7. A coated product comprising:

a substrate comprising cellulosic materials; and
at least one or more coating lavers present on at least one or more
surfaces of said substrate, wherein said coating laver is derived from a coating

composition according to claim 1.
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8. A coated product comprising the coating application product of:
a substrate comprising celiulosic materials; and
a coating composition present on at least one or more surfaces of said
cellulosic substrate, wherein said coating composition is a coating composition
according to claim 1.

9. The coated product according to Claim 7, wherein said coating
composition being applied onto at least one or more surfaces of said substrate via
coating, spraying, extruding, impregnating, or padding.

10. The coated product according to Claim 7 or 8, wherein said coated
product comprises 1g to 50g by weight of the coating composition per meter square of

the substrate.
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11. ‘The coated product according to Claim 7or 8, wherein said substrate
comprises at least one or more fibers selected from the group consisting of natural
celiuiosic fibers, synthetic cellulosic fibers, and mixtures thereof.

12 A method of forming a coated product comprising the steps of:

selecting a substrate comprising cellulosic materials;
selecting a coating composition according to ¢claim 1;
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.

A method of forming a coated product comprising the steps of:

e

selecting one or more cellulosic fibers;

selecting a coating composition according to claim 1;
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incorporating said coating composition onto said one or more

cellulosic fibers:

forming said one or more cellulosic fibers incorporating said coating
composiiion mio a web;

removing at least a portion of the water;

thereby forming said coated ceilulosic product.

‘A method of forming a coated product comprising the steps of:
selecting one or more cellulosic fiberg;

selecting a coating composition according o claim 1;

incorporating said coafing 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 celtulosic product.
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15, The coating composition according to any of one of Claims 1 to 6,

wherein said coating composition has a cobb 2 minute (g/m” ) of less than 3.



