LI NER/ MEDI UM PAPER FOR LAM NATED PANEL FI ELD 100011The following relates to
a coating for a lam nated panel, and nore particularly to a coating for a

| ami nat edwoeostiuti on panel . BACKGROUND [ 0002] As descr ipoeaiston1035318
7,429,309 B2 to Propst, Jr. et al., which is hereby incorporated by
reference in its entirety, nodem devel opnments in the art of "papernmaking"
resulted in the widely accepted Fourdrinier process (See generally

Ki r k& hner Encycl opedildNBR/MBABIIMAAPERCHMO LAYIN AED PANEL VOl . 9, pp. 846-7,
John Wley & Sons, New York 1980, herein incorporated by reference in its
entirety), in which a "furnish" (a "furnish" is predom nantly water, e.g.,
99. 5% by wei ght and 0.5% "stock", i.eFIELW rgin, recycled or mxed virgin
and recycled pulp of wod fibers, fillers, sizing and/or dyes) is deposited
froma headbldjﬁlion a Thy fbﬁd‘vmgrélasstterzrmvétmg forar lamnard psnctany epar bel t or
screen) whi ? yes.as a Eab eto tdor n]é_ggf)er. As the furnish noves al ong,
gravity andpasfﬁ THA° BSXELe (id RS G e dPERM e wat er out. The vol ume and
density of the materlal and the speed at which it flows onto the wire

det erm ne the paper's final weight. Typically, after the paper |eaves this
"wet end" of the papernmaking rrachllggc, b o%\hﬂl cont ai ns a predonm nant
anmount of water. Therefore, the paper ent ers a press section, generally
conpri sing rles [ s S water from
t he paper, @urt her c}ogE d%?‘?%/% IE%égﬁggggﬁécP)gﬁoﬁstt’ﬁry\h\ﬁ/g&ér\ﬁ%%n th%\% typically
to 70% by \A@pgmbrateafhgmaartn@rm ith h&umpwdeemeeeispmexdx witmgprsect i on. Typi cal |y,
hot a1 of StBanhk SR T RESH R B e Ba R el aee Srevhkitner. -
evaporat i ngouhn&r'\ﬁm}aroptema af Cbénatal\redzimologyvslr@amj Yoleo, g»pq 841607 g:rlm&ﬂ&e‘y&han 10%

0Ty ng sect PO REhaCHapEP R BREPry A S e o RLel B VAT T qutd o make

it |less por omauﬁnda ‘tf@rnibﬁi i3 pgdontinangy WBIER elg& RIS, iﬁmvé;@!& agdipSacetdckist ead of

enetrating.the er er .ca 0 ro dryers that
D e or at e g e PR er Sheit A Sl e Shtrer e SUBE T shed st eel

rolI's make hdorP@pgts RYees FMORALNREIRAGH 2 MRHe GaRRaRing\Wralntho®St cal ender s
add gl oss, sone cal enders are used to create a dull or matte finish. The
paper can b&PRB bRt GTean ) Bl iifrves pra bl Ay iorEieaRT ottt e HENSABRY Smaki ng

machi ne. Thgg @ﬁvlt?ﬂndﬁ@ncﬂﬁwo&l@iuﬁd@ﬁhe G/@*Bdl%@v hehRespracessgdansuch as on
a slitter/wn intorolls of smaller size or fed into sheeters, such as

folio or cufleﬂémz%f té%@e%?lsmdﬂwrbpﬁdlahwi%ﬂé‘wwg@@w'1%@%?1errth%a90fs

appl i cati Ontmihfélgﬁ@pﬁfpl&zﬁQ atftlaﬁﬂﬂe preﬂ?:@\tfe‘%@nb \@Q%maﬁérﬁhkﬁb'b roofing can
include a liner/nediunm paper |amnated to a |layer of expanded polystyrene
(EPS). The mMmpeleps el contpaepred@pingih amoHs ogwa@é Fhicrdirs, the gapecety2 in an
amount of f

l'i ner/ medi utﬁrii(a égasnge}}on %%‘%g?fre c%rgkeﬁsg a%ﬂém%@lsﬂ%tawggﬂ%%ﬁg Bﬁhgsllpcrieess %hlel‘ e
retardant pregerendss Daﬂfﬁehmhﬁfecorl@sqt@gatrmldv@ﬁ@ég éawatbecoamar,@mmﬁr #ly dass A
surface fla ; vary in

t hi cknessesﬁ@r %&R\%ﬂg‘tﬂé TE%?]%%Q% p#ﬁlregngﬁgegg Iﬂ)tté%f%a Qﬂiggfgﬁ% dﬁgrlpons of 4
feet by 8 fe@tlonv@drerlewstrmhwg’luewataﬁrmaam'afdi mamt@sh@mrusetdamhemﬂe
constructio | . hing of a
roof or for Egc,lllﬂ]g ¥%%?§é\1§%o%g p@%ﬁf Pgwaigﬁhhg%ﬁéaieggong% 5%1!{ hmzfe
electric, alewsldﬂ;gvm:ngremr theEn &b, tyvaemiie 2- %m&prbi@xahb’rﬁé’ by weleiyt dfthedanmage t he
EPS. Wth a_|anination.no. damage. i s incurr LEPS when
the. r oot | ng?iial FogBP gry B for Bt rlp Ch el fphaB G BE i LA DE 5 oy
the liner/ n&ﬂkmmﬂmc&uaa&d tcylmlp:[ahdtmomkm«inammxgﬁmyurfdﬁhexsteacheirdmdmum paper
construction can resi st ant lto ﬁvacgl nﬂg ‘ﬁg oseltajl 890 ki he eltﬁmants A
standard t e PA¥ery His PRDH FamEC TigieR AFRUPTR e LT GRS SBY RS S Bduct i s

pl aci ng t hESiSﬁlgﬂﬁt&fodtiélg.)Ca&'ndé?yor\/;ﬂ)lhlslﬁzb|a&eltrbil£tklﬁl&sﬁe pxrpexbdvm kiso@ahd afid ooded
with water and allowed to dry in the hot sun or the cold w ndy weat her and
not have war pi ng. [00051Addi ng gl ass fibers to such |iner/nmediunf paper is
di sadvant ageous, because special mlls are needed to incorporate the glass
fibers and paper fiber to create the current |am nating product for the EPS
sub-roofing market. It would be desirable to enable any and all paper mills
to supply a non-glass fibers blend for sourcing to the sub-roofing market.
It would be desirable to develop a |iner/nmedi um paper that m mcs the
current functions and characteristics of |iner/nmedium paper that is
currently lam nated to EPS for commercial sub-roofing. The

| i ner/ medi uni paper shoul d resi st warping of the EPS under severe weat her
conditions; maintain the gray color (as tested by a trained human eye or
by various types of conputerized col or ITB.tChI ng systems) of the eX| stl ng



according to one enbodi nent. 10008. 1Figure 2 depicts a schematic of a

| i ner/ medi um paper according to one enbodinent lamnated to a | ayer of
expanded wolysitngoene. [ 000911t shoul d be understood thatrcrhs:manszus
enbodi nents are not |limted to the arrangenents and instrumentality shown
in the draw ngs. DETAI LED DESCRI PTI ON 100101Al |l nuneric values are herein

assuned to be nodi lied by the term"about," whether or not explicitly

i ndi cated. The term about general I y refers to a range of nunbers that one
of skill |nnt0tx]& d cons!sﬁ? UI valent to the recited value (i.
having the sane T 8% Sha ﬂetrja 1§OsTeipe cHetdgFraEsused FféC’ﬁ”é‘?Ml“‘about

may i ncl ude onmnﬁnﬁeﬁxﬁc}t ma& p@raecaﬁz(bumd)aﬁh b0 b Mearfivareesdnd Sdk@R bitiieadabef | QUr e.
Nuneri cal ran values within the range. For exanple, a range

of from1 t& ﬁ ért?b%ﬂ?t 1o pt’ﬁﬁ‘f%B‘l1 Bis garentyre] cpmby (it l’t“?féssﬁ‘aﬁg@ ¥orferom 5 to 9.

Similarly, alitangelenfintatollseashatOsisdpiod ko silbiss) QNS RIS dinghides the
range of at |east _.15. |t should be understood that throughout this

speci fi cat i SIFCEFd E PERYRS end BErs 0T pitgn Ofisgraplcaben: i Thy'parsr carf trprt bavateiion”
unl ess ot he gg i ndi cat ed. 00111The foI | owl ngmdl scl osure descri bes
vari ous exaitdgflO and B‘F?B’SH’F% QOB tarealidredingrinpdipeaps lueiattedpanded

pol yst yr enelay&RSkxpdrBdtypdfAesn-e KPP ITeS hﬁé‘lﬂn&l‘iﬁ%}')aﬁépé’arnq 511%6' %5 ﬁﬁerw .

become apparent, fromthe follow ng descrl ption.

i ncl udes t h&PHANY-tF Bhaipgunke! framdq - 8 bdytﬂ*&%aftbawtdl\mht Ofslb@h as al kyl
ke‘t ene di melindrAdDum/Bpet. O s@hk¥dsesS HR G4 ﬁb@@%ﬁﬁ%%\g& ﬁﬁ@rdatﬁgmg?&gs herein

"ASA" may alﬁo i ncl ude alken§ succi ni ¢ anhydr SO i ncl ude
al kenyl ket ERefigirpiyant palve @nbapprioxingiehh@lass & surfice Bsnosprend| hdfinalst ack and

nost of ten jahikdA& MWBkoRd shebh&nadd) ﬁ'tltlgamggqe?’ﬁomefgéﬁ 1r8p§>]k hﬁ{lg 9r bon di mer

or simlar wet end additives can ¢reate a zero far acteri sti c,
and can be &Picainkas direnswguefiieigerty &#aﬂecm@qné;pg (o z(stwundrr)mmrdn used

successful I y, tﬁ@%n@&ucﬁf)gmdgﬁvv@ﬂgx@{zeg tacgt(fﬁ)lea OF ¢ %%Eﬁ%@@ sitance.

[ 0013] Anot her enmbodi ment I'ves “coa PerT e e T
| i ner/ medi uffr pegien digensiotnuat amedd Iftbe EP&slmdmnWalmﬁcbmmrmanwnm as

previously diSevs r c S e.three oat| ngs can
be applied to tE &Fﬂﬁe“@?dg U plgff)l op é"éﬁ%é@@ﬁ‘%“&%@ 8n any
order, for &xempkéio thh@lﬂacer@tlhmb%ﬁt whcgz ﬂtamﬁngazm hwreivapphiies ihe tde

Iiner/rredl ug.paper, the second coating layer can be applied to the first
coating layer, and the third coating |ayer can be applied to the second

coati ng lay@bgﬂloolﬂ'ﬁ}-&%loro &12 hg&? dnt.ﬁyl e?{séf@%llggi"%r l}@?grﬁét m 21 to 39 %

by wei ght of acrylic con alrni ng
met hacryl at le)er/(ﬂ@émevmaéxt@mmlmm oah A Yesfsaint exanmh@vBéh e%pbsédweﬂtg ht PM MA;

wei ght of & arbr b AR bt gh B T e B Baimy His BHccPay poudler
for ﬁxarrpl gplac]:ingyﬂtbytamlm@htx %&ﬁ%rﬁmﬂﬁfkngiﬁr&ml&kéf&mcﬁd'@ with wzﬁ[@rymﬁe' ?ht

t het t t t
TPE) 'f?om VBT TR g ity Gl g S caire bt b aBipl ¢ 0. 5 110’ by
wei ght of oamer , ht of a cross-1linking agent
for exanple g Y% by v\”/aétljJl m%sls Féerérmo%lglhi“ﬁﬂ? “aﬁg WE S dspSiRngEssst 0 9. 75 % by
wei ght of M%eﬁ@blamm}e&l&deﬂ Warkyrpweight giads tweisehd paRdnoRtd asakly from

147t027 % b fo rrple 1 % by wei ght pignment. The
rati os can eecusrret?v1 %‘ BS&L&&?@é the ;{Paq‘rﬁgtm%fﬁlgrﬁ‘ﬁltﬁ‘ “C’,‘(S’Btﬂl beshrlfaa dOwat er

absor pti on cavide a@atﬁaﬂ%ﬁc&mtﬁ@@@%ﬁﬁﬁﬁin&rﬂo gés‘ﬂbgrs WA thecfeas W &d shy Cobb
Test (see TAPPI T 4418 wu@ag' n, i ncor por at ed reference inits entirety).
7

WO 2011/ 130872 badegirabi e slevie | V\}afteéfﬁl‘félé@é‘amﬁdh%} mipics e be
Styrene Butaafle@iendBuRen chat@tistics of liner/medium/paper that is currently laminated to

EPS for commeicial sub-roofing. The liner/medium/paper should resist warping of the

EP3 under severe weather conditions; maintain the gray color (as tested by a trained

1o



(hereinafter, "SBR Latex"), a Polyethylene terephthalate (hereinafter,
"PET") water based polyner, such as can be obtained from EVCO Chem cal, and
Pol yvi nylwodena/Bm20r i de (hereinafter, "PV DC'), such asPpcarush@i1obisas ned
from DOW Chem cal . [00161The cross-1inking agent can be an organic or
inorganic material. The cross- |inking agent selected fromthe group

consi sting of amoni um oxi de, cal ci um oxi de, magnesi um oxi de, nmagnesi um
stearate, isostearate, calcium stear ate stannous oxi de, tungsten oxide,
sodi umt ungft at e sodg{um t ungrﬁt ate dehyd zi nc octoate, alum num

stearate, al'URFHHCOR HEOUS VAT Y gppaut e a?IPSImétE]i“B%SySEiF%EO‘dQ‘? Edstng v coni um

oxi de, cal CpistdtsRsbeaippéie dudd KintRASAktpaciOly; B@ttc%&’su%‘l‘dcﬁfﬂg ofBgResi um sal ts
of fatty aci and al um num sal ts, of fatty acids; and wood fibérs; wherein

the acrylic" gfﬂ ‘deEBﬂtp&idHF‘db“ (ErchiEyy e b‘dTey(%teWPIr‘f’ét FRIEIENAY e) . W t hout
Wi shing to bﬂmbﬂﬂﬂgjth@yox%yre&%ﬁde%lttﬁﬁvda!?;@@d’dﬁdn&ﬁ&e@b%?@Hﬁﬁce@fana'hﬂ\% oxide is
believed to inpart a desirable flanme resistant quality to

| i ner/ nedi uH’Y”ggﬁélFmeT‘?%@‘%F%“s"é’ﬁt?é"edt’mﬁ‘%w@k‘?fd@ can i nprove the fire rating
of the lam nate. 100171The optional pignent can be added to meke the

| i ner/ paper/ medi um match _the gray col or of current paper/fiberglass bl end
used in the industry to %ﬁf&%@%ﬂ%%?%%t‘ @g of the product. The
pi gnent can conpri se: fromO 01.148 to 0.02132 % by wei ght Ti Q2 Powder for
exanpl e 0.0['19% /0 b g(hht Ti O, Powder; from 0.00266 to 0.00494 A by

wei ght bl ac B?lgment e GYP IRt dSKOTiNE SIS PONCHS GRABRIENBI® 0. 0038 % by

vei ght bl ac}iwémgtremmcﬁm&ﬂ@rtldﬁi@lnb\om@%@{eb%%Rﬁt&hon and from 0. 00028 to
0. 00052 % by wei ght organic yell ow pirgnent for exanple 0.0004 % by wei ght

organi c yel [powrjpi gMeFiure ThepRlsaGkndMa888Mn &%dpﬁen@@{r DR/ &G kpa F90181The
second coating |layer can conprise: from53.2 to 98.8 % by weight PIVIMA for
exanple 76 @/%CBS?‘%?@Fﬁe@W@eﬁFrom 0.35 to 0 65 % by wei ght synthetic PE for
exanple 0.5 % ht synthetlc PE, from12.6 to 23.4 % by wei ght clay
powder for B’S??é’ﬁpl gU/o@bWWetb@hEh%taayO%We/mdmﬂtﬁmpd WeigE 0 95 % by

wei ght  def oaﬁwduﬁeﬁlzeasﬁfﬂw@a aﬁro@’éﬂéaﬁﬁ@d?&gst thamer; and from3.5 to 6.5 %
by wei ght water for exanple % by wei gh er. The ratios can be sel ected

to create alotpaﬂget 30 sKHuRRind&9BBd hRtthE JGRIWBHES i ARSOLE Lb OMiRNEs 130

m nut es, 1E)ressed in g/, can be neasured by Cobb Test (see TAPPI T 441,
herein inco ﬁ%‘#‘a’ﬁ%W‘?W@P@%Shwqt%ht‘eﬁht\f’t“é% y). 100191The third coating
| ayer can be a non-skid non-tae colloidal silica layer. The third coating

| ayer can conprise: from28 to 52 % by weight colloidal silica for exanple
40 % by weight colloidal silica, from11l.9 to 22.1 A by weight urea for
exanpl e 17 % by wei ght urea: fPERAYEDDESCBEION, by wei ght water for
exanpl e 43 %b wei ght water; and fromO0.35 to 0.65 ,4 by weight defoarrier
for exanpl el8IY oy hyAlvepgerc s aisdercimiseines] tb be talifisd b)/ td twanabaitobt ai ned
fromany sogfGRer of RSt SRR iﬁdltgt&fnﬂ'épugr 395 ’Elﬁzpte eprGal, o YAG, KA

Chem cal is the source, the specific co af silfca formulation can be
the for mul arrgrrsdbit@nast Bilhigitix drt WQ@@@E@EI Tuevakzol b diedaditedivhiie i.ecan al so be
Ludux CL-X,; c e I ea can be
granul ar or ml@flngtqﬁan Plorf%% peI TJM{) s %@5&?@9 %eﬁ%@gfﬂr)@r}t R ﬁ’clluude a clear
pol yet hyl enaimgersgha iramoapled Thibe gtaret gpniicampligan Bemappl taegt%quiteicmlly to the
i ner/ medi Qut e catln yer, for
exanpl e tou‘t lél»@{slﬁtlf]r 1%%a$e %r?ﬁa&d Qr£ %thﬁ%m‘h 10 ‘lpé’gm glsfl ef’hy ene
stretch w apclodas tipmewntf Ganys sl9. pﬂmerylyhamhkge ngatuesasuj@summdts,ajxmkdedal ocki ng

that can ocg i,n ha Ki n . Sheet s of
4-foot by S%td )0t &%r‘mﬁ‘cﬁg’?thl ckgacq)t(ﬂw%ﬁ% ‘gﬁr‘b?(()dsthﬁgquu%f) Clhis

l'i ner/ medi Lmnk@ﬁmbn hahdlnatedoRS” wiehls “cheap” polivptmatienauddst efetwviser ap.
[00211The pol et ylene is rrerely a stretch wap for storing and shi pping
t he panels W%‘?ﬁ"%oi nt Ato point B. Wien the pol yethylene stretch wap is
used without the third coating | ayer, sone "tackiness" has been observed
when the pol yethyl ene wap was taken off and the EPS panels were slightly
stuck together. This problemcan be resolved by applying a thin |ayer of
Colloidal Silica to the top surface of the coatings being used. The

Col l oidal Silica can renove the tackiness and can hel p ensure the angle of
slide (hereinafter, "AOCS") is not too |l ow so as to cause the panels to
slide nore than desired by the construction personnel that handles the
coated |iner/mediun paper |am nation. (00221Referring to Figure 1, a
schemati c of an enbodi nent of a |iner/nedi unf paper according to one
enbodi ment is shown. The |iner/mediunf paper (1) is coated with a first
coating layer (2). The first coating layer (2) is coated with a second
coati ng Iayer (3) The second coatl ng Iayer (3) IS coat ed W th a th| rd

. —— b1 o, . T 1 o o,



100241The liner/ medi um paper can be lam nated to a bl ock of expanded

pol ystyrene (BPS). The heat of expansion of the BPS and having forns to
control twe hihszess of the EPS al so permits for the begwiusgoiofsishe EPS to
t he paper. There have been no issues with bonding the coated/treated

| i ner/ paper/mediumto the EPS in the standard production process.

[ 0025] Figure 2 depicts a schematic of a |iner/mediunfpaper (6) according to
one enbodi nent lam nated to a | ayer of expanded pol ystyrene (7).
100261EXAI\/P§E§\}\}10027100 onent Sﬁ‘?’i 0028] Fornula A refers to a conposition
conpri sing 9% PRARCIgYIngdisioaprdesaribss vaniqusyirampley ang epdodierents 2f wt . %

Synt heti c PHner@ndioh/pdePRf QaRband3d %le@rgﬁert@l’@('hqﬁu czshe";’ e%npé%ﬁpi%glgb "t

[0029]Forrm|aBrefers to a conposition conprising wt . %
SBR Lat ex; ’@*%eﬂ%@y’mlr‘fé%qn@ v@remér% thegadiosyneptsomdiption.0. 5 wt . % Def oaner ;

14.5 wt. % 1 &P‘% 1003 tint fornula refers to a conposition conprising
0.0164 wt . 9W%ig é? e gy pudgs e gdddtio of b lsest oushitetethon dimat er

di spersi on; &hQQQﬁ{ M@e ,{ ar; t, ers to a
40#/ MSF ITEdIS um fr o}rin t ﬁ:ee HQE?MKDY%%V%MI\%}S%{E h ar&%%%ge]'l('%% %er%éﬁ? '%I Coul d be

subst i t ut ed WThMRY Alep insludpalieny! gcainis a@bmide(uAbD matvtlisamludeaﬂrdn)él ngl e

wal | bags) . ke d%gérllF%l?’géx%Z}gc% gg%gﬁlé/ Q%?@%gxg%Pgﬁ]ﬂ%ﬁl %%trq%ten in Ole %&M Soft is

a Cl10-C18 al cohol et hoxyl at ctra ati'hg | ayer
that can coki é3éad(fltrl@mfz&le@@05Qll%r4wrhmeldghﬁrocahhlerwlalenéndidm\&qfcm exanpl e

40 %b o , 1 2k %0 f
exanpl & 17 %?igq%‘?é e L L T R R A A

exanpl e 43 W W@h@uméﬂly aptht pfroodn Qealter t@xs@ncﬁfan%’a,b»ymg\msg’fmhcdjef oaner
for exanple 0.5 % by wei ght defoaner. 100341Application Processes
[ 0035] Spect H’nghl el d&neug embpdinsnt iovavepronegdinwheedoy/papdi Ts& coati ng of

Formula A i g, 8RRkl ﬁvq% ggfc,% SR ﬁf%erd%k?,nclﬁﬁggwdr%a{})gpﬁaneé ai%rekl(gasﬁoat er, and

then a second coat bn a rod
coat er. Thedigcusgsd. @ﬁleDh@oﬂemmﬂnae,daxtaxagpMIdeé traid caode appkyionge t he second

coating r esHjxé/%le!dﬂnﬁ)a%%abﬂmgeggtgs gafn b]é%pl\;{yeed {hi! z?r{vl\@cli:er for example, the first
coating layer can be applied to the liner/medium/paper, the second coating layer can be
applied to the first coating layer, and the third coating layer can be applied to the second

coating layer.

[0014] The first coating layer can comprise: from 21 to 39 % by weight of an
acrylic containing polymer, such as poly(methyl methacrylate) (hereinafter, *"PMMA™)
tor example 30 % by weight PMMA; from 28 to 52 % by weight of a water-based
polymer for example 40 % by weight of a water-based polymer; from 11.9 to 22.1 % by
weight clay powder for example 17 % by weight clay powder; from 1.4 to 2.6 % by
weight synthetic PE for example 2 % by weight synthetic polyethylene (hereinafter,
“PE”): from 0.35 t0 0.65 % by weight of a defoamer for example 0.5 % by weight of a
defoamer; from 2.1 to 3.9 % by weight of a cross-linking agent for example 3 % o by
weight of a cross-linking agent; from 5.25 to 9.75 % by weight of water for example 7.5
% by weight of water; and optionally from 1.47 to 2.73 % by welght pigment for example
2.1 % by weight pigment. The ratios can be selected to create a target 30 minute Cobb.
Surface water absorption over 30 minutes, expressed in g/m”, can be measured by Cobb

Test (see TAPPIT 441, hersin incorporated by reference in its entirety).



[ 0036] SpectraShi el dTM 88 refers to a process whereby a first coating of
Formula A is applied to a substrate using a 48 rod on a rod coater, and
then a sewondiicoei2rng of Forrmula A is applied using a 4@cras2@n/ozsiod
coater. This process results in a heavier application, specifically a coat
wei ght of 11 wet | b/MSF. [0037] SpectraRel easeTM 410 refers to a process
whereby a coating of Fornula Ais applied to a substrate using a 44 rod on
a rod coater, and then a coating of Forrmula B is applied using a 410 rod on
a rod coate hi s o resu ht 2 | b/ MSF,
because thelroﬂ!l.% o dplhge "g%%rbsf%?d ;%olt,l,[vmer canabe ér)t\éx\tls?eo ugtgcllnex}fq{ub%er IYVFf‘ex

[ 0038] SpectﬁmapemaitaaS‘EﬂM&iﬂ“)rzﬁfcey@shyUmeaermm&ms(hMem&hy e TCpatieng of

Formula A i to,a su at e u5| 48 rod o d coater, and
then a coat}fsng g%lylﬁsr?rjuilﬁs BY § é e &g @Cgeiﬁ'fgl ‘F%@ i‘h‘“&h 3’&" coater. The
conbi nat i onClabriddde#Baftad W’t}hﬁnc%d@caﬁ@dowhbd applDowartemidal.t he sane
coating as that used in the Spectra-Rel easeTM 410 application for a coat

wei ght of 1[@6w8t | b Ti&«ﬁﬁosa{ D0RBY hHpe cinria-ablorghd hmindBawic Speatat. afieuwassd TM NS- 2
non-skid a non- refers.to_.a process ereby a first

((:oati ng of @" %ﬁgﬁmﬂefgte‘gﬁf)‘f“ t}éeggrf"aj NG JPEORTE %nﬂm? \Qe’on a rod
coater, thema@es;emmdiecmgneﬂgm@feaﬁ&r Rudi@ardie, icalcripPdidaede, Uahn@s axid8 rod on a
rod coater and f'\?cﬁl a coating of Sp ectrg QuardTM NS-2 is applied using

a Gravure %PH“‘S“ Pngsite %@Mm Wresrigddupiatey RTREoEST abaniseMm whi ch
equals 1 V\Bitearétb/ahlﬁﬁn@fl oRidp| e ahldT fatthh e fis PARCRS S, LiRSHubSoxbdy, adi@hal coat
wei ght of 11 wet Ib/IVISF including 1 wet |b/MSE Spectra- Guar dTm NS- 2.

[ 00401Sust aPPiaEaia FYTIHEEedS Qigharci P arednsH e NS Satyeris ng gluglidimp ces s

wher eby a fsal@bfﬁ@ahdlwqmw@rfm&@wﬁm@ t@@@wiﬁqcmom%@%&@h@huSI ng a 48
rod on a rod coater, then a second coating of Formula Ais applied using a

Gravure prel@‘%Y(aﬁﬂWWtﬁ‘%mla% chlt'qu\iIbB@Wz:@ lrou%bmm Ragicalgpihgony. et | b / MBF,
and then a goahtd\Q e oRRBGS FREURANE TnpadNF desikad AR lggst!ﬁ?t Gél\l/lst%loqq vure press
anilox roll with a 21 BCM cell volune to apply i S process
resul ts in koerBreduovesger. Wérﬁgrﬁ@ew ofi Pngyestidd wwsﬁrombwm mgeortdhisvet | b/ | VI SF
i's SG NS-2.1,[00411Sust ai na_CGuar dTM 424 w Spectra-CGuarem NS-2 refers to a
process ereby a first coating of Formula Ais applied to a substrate

wher eb f f I l'i ed b
using a 44 pagzion a TG/ Bl R badfRl ﬁ’; ¢ S
applied um%g a! Gravurep resg Gglrflh 0X aﬁ% vl &12)% E%@gp gfe%%ﬁflﬁfr:la to
apply 1 wetthf Braygpigrof Calﬁéﬂttmmi/fé)ﬁ@dfmb piefl ‘@ﬁd svgé@tnriasi@jafawﬂatmw@mos appl i ed
using a G ayug BEM 2] t | b/ M5F.
This pr ocessC rlgaslﬁétggﬁie I%IdLCtWTB? Igg%tcwel 'ﬁ@ &‘HWP} Q 1%1%8 21Exanpl es
1 - 7 [00439akht T60: Poveder GatckangplaOkedo |bmvtehtént\1&tﬂmewdem é‘snnﬁf@”é@lw t he
bl ocking a R e 2 as a
Cop coat on o e oL D il Bl e PR B P PR o
coat ed accdv\dWﬂghttdeCSp@ntenavuStﬂnéécﬁn 'Wated 8ispavkien;eind fram@.@P28 iont.0M062 Pl a was
:ggg? dlt ggt Pbe %glgi to@gax%ﬁfree?xg%s%mfgogr eJampﬁarﬂ%i%hl Yo by wemyp (ﬁ"},arn?c,t }%“\(I)VQS coat ed

pigment. The black pigment can be carbon black.

[60i8] The second coating layer can comprise: from 53.2 to 98.8 % by weight
PMMA for example 76 % by weight PMMA; from 0.35 to 0.63 % by weight synthetic
PE for example 0.5 % by weight synthetic PE; from 12.6 to 23.4 % by weight clay
powder for example 18 % by weight clay powder; from 0.35 to 0.65 % by weight
defoamer for example 0.5 % by weight defoamer; and from 3.5 to 6.5 % by weight water

for exaniple 5 % by weight water. The ratios can be selected to create a target 30 minute

w



w thout Gray tint formula. [00461Exanple 2: In order to evaluate the
possibility of relaxing the curl issue for the end-use custoner. A first
coati ng hageniif@ofre- coat |ayer) conprising SpectraGuar @#CwtSedit/osesss appl i ed
to a substrate. Subsequently, the substrate was coated according to
Spectra- Shiel dTm 48, wherein a Gay tint fornula was added to the coating
fonnul as. WO 2011/ 130527PCT/ US2011/ 032518 [0047] Exanpl e 2A: A first coating
| ayer conprising Spectra-CGuardT" Soft was applied to a substrate.

Subsequent | t i .48

w thout ar ot SR b SR R B B b TR SRR

accordi ng tGotdpest (se- St R Tl 8@ reinhrepgbratea b@rrefyrementx it emtnethn was added to
the coating fornulas. [0049] Exanpl e 3A: A substrate was coated according to
Spect r a- Shi 8Bt¥IM 88 Wetthimmoagngayyetricnm bé onenutkad nroBS0] EBxahplie ldyer. A fir st
coating | ay. oDRECLF t was
applied to ggestl%% ?Jragl{ligggécﬁgxom m l) g)nés}ugg S’% "th(\:/\?a%sgﬁ{apmtmaig according to
Spect r aShi edxdiipie8®,% Mmghmo(ybdyl 1} tmtfrtl’smrlﬁrﬂltaa"@va%/ Bddeghituacatthecxamalei ng

Soeotr o uah b SRR i . L B SGLLAR AT FocERTRAE 51 Pk gy

substrat e wastecomt ﬁaln 8(360(5 olbh e Emﬁ@i&@bfo&ﬁht Bl ekBEmp83). ¢ hhoudigigr ay ti nt
1 o R AR R S BBt R e R 0

[ 0053] EXarpr@Pcﬁler mmsmcam EVMESEICA @heslicacis edbinge, ik sppeiBd fodloRlie] easenl 410
b e oot °F by Bkl e & Bee kel i v St DBt bRk
substrate. @uam%@nadw hes sdbsbh@led Wes WOoRl@dcaAs €Rr dihBgreh @an be

Spectr a- Shl eI dT" 410, wherei ne?r ay tint formula was added to the coating
f ormul as. *}@ié‘ih‘b?é’“@ﬁ% PlefS rst coating | ayer conprising
Spectr a- Guar dT" Sof t

[{00206] S(ynv?esembodnnents mclude a clear polyethylene stretch wrap. The stretch
wrap can be applied directly to the liner/medianyVpaper or can be applied to the outer
most coating layer, for example to the third coating layer. Including the clear
polyethylene stretch wrap can prevent any slippery handling issues and avoid blocking
that can occur during the final packing phase of stacking hot sheets of 4-foot by 8-foot by
1-inch thick to 4-inch thick sheets of liner/medium/paper laminated EPS with clear

polyethylene stretch wrap.

[0021] The polyethylene 1s merely a stretch wrap for storing and shipping the
panels from point A to point B. When the polyethiylene stretch wrap is used without the
third coating layer, some “tackiness™ has been observed when the polyethylene wrap was
taken off and the EPS panels were shghtly stuck togethier. This problem can be resolved
by applying a thin layer of Colloidal Silica to the top surface of the coatings being used.
The Colloidal Silica can remove the tackiness and can help ensure the angle of slide
(hereinafter, “A0OS™) is not too low so as to cause the panels to slide more than desired by

the construction personnel that handles the coated liner/mediuin/paper lamination.

[0022] Referring to Figure 1, a schematic of an embodiment of a
liner/medium/paper according to one embodiment is shown. The liner/medim/paper (1)

is coated with a first coating layer (2). The first coating layer (2) is coated with a second

O



applied to a substrate. Subsequently, the substrate was coated according to
SpectraShi el dTM 410 wi thout gray tint fornmula. [00561Exanple 7: As a
control fwo2emaishk@r testing, the current fiber/fibergl agsThisendosfsigray
paper was tested. [0057] The results are sunmarized in Table 1. Table 1
Exanpl e 30 M nute Cobbl E-84 Flanme Tunnel tests--, Porosity before final
coat is applied3 Porosity after final coat is applied Thickness Ratio
(Mediumto Finished)5 1 16 Cass Bn/a 5 000+ - ' seconds 12.5/12.5

coating layer (3). The second coating layer (3) is coated with a third coaling layer (4}.

The third coating layer is coated with a stretch wrap layer (3).

[0023] It is desirable to minimize the coat weight, while niaimaining the weather
conditions test resistance. Minimizing the coat weight can improve the price point on the
product. Total surface coat weight can range from 0% (and the function is available via
the wet end AKD or ASA) to a maximum surface coat weight of 10.0 wet pounds per one

thousand square feet, with the average solids of each formula being 40% - 45%.

[0024] The liner/medium/paper can be laminated to a block of expanded
polystyrene (EPS). The beat of expansion of the EPS and having forms to control the
thickness of the EPS also permits for the bonding of the EPS to the paper. There have
been no issues with bonding the coated/treated liner/paper/medium to the EPS in the

standard production process.

[0025] Figure 2 depicts a schematic of a liner/medium/paper (6) according to one

embodiment laminated to a layer of expanded polystyrene (7).

[0026] EXAMPLES
0027} Components
[0028] Formula A refers to a composition comprising 30 wt.% PMMA; 40 wt.%

SBR Latex; 17 wt.% Clay powder; 2 wt.% Synthetic PE; 0.5 wt.% Defoamer; 3 wt.%
Zinc Oxide; 7.5 wt.% H-0.

[0029] Formula B refers to a composition comprising 30 wt.% PMMA,; 20 wt.%
SBR Latex; 20 wt.% Synthetic PE; 15 wt.% Clay Powder: 0.5 wt.% Defoamer; 14.5 wt.%
H.O

10030] Gray tint formula refers to a composition comprising 0.0164 wt.% TiOa

powder; 0.0038 wt.% black pigment suspended in water dispersion; 0.0004 wt.% organic
yellow pigment.
0031} Substrate refers to a 40&/MSF medium from the Greif mill in Massillon,

OH. The substrate could be substituted with liner or paper grade stock (1.e. multi-wall

and single wall bags).
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t housandt hs before/after 1A 16 Cass B nla 5, 000+ seconds 12.5/12.5 2 20
Class B n/a 5,000+ seconds 12.5/12.5 2A 7)0 Cass B

WO 2011/130527 PCT/US2011/032518
[0032] Spectra-Guard™ Soft is a C-Cs alcohol ethoxylate,
[0033] Spectra-Guard™ NS-2 is a coating layer that can comprise: from 28 to 52

% by weight colloidal silica for example 40 % by weight colloidal silica; from 11.9 to
22.1 % by weight urea for example 17 % by weight urea; from 30.1 to 55.9 % by weight
water for example 43 % by weight water; and from 0.35 to 0.65 % by weight defoamer

for example 0.5 % by weight defoamer.

[6034] Application Processes

[0035] Spectra-Shield™ 48 refers to a process whereby a first coating of Formula
A is applied to a substrate using a #4 rod on a rod coater, and then a second coating of
Formula A is applied using a #8 rod on a rod coater. The 4 rod of the first coating and

the #8 rod applying the second coating results in a coat weight of 10 wet Ib/MSF.

[0036] Spectra-Shield™ 88 refers to a process whereby a first coating of Formula
A is applied to a substrate using a #8& rod on a rod coater, and then a second coating of
Formula A Is applied using a #8 rod on a rod coater. This process results in a heavier

application, specifically a coat weight of 11 wet 1b/MSF.

[0037] Spectra-Release™ 410 refers to a process whereby a coating of Formula A
is applied to a substrate using a #4 rod on a rod coater, and then a coating of Formula B is
applied using a #10 rod on a rod coater. This process results in a coat weight of 12 wet

I/MSF, because the #10 rod is coarser than any previous rod.

[6038] Spectra-Release™ 810 refers to a process whereby a coating of Formula A
is applied to a substrate, using a #8 rod on the rod coater, and then a coating of Formula
B is applied using a #10 rod on a rod coater. The combination of the #8 rod and the #10
rod will apply more of the same coating as that used in the Spectra-Release™ 410

application for a coat weight of 13 wet Ib /MSF.

[6039] Spectra-Shield™ 48 w/Spectra-Guard™ NS-2 (non-skid and non-block
coating) refers to a process whereby a first coating of Formula A is applied to a substrate
using a #4 rod a on a rod coater, then a second coating of Fermula A is applied using a #8
rod on a rod coater, and finally a coating of Spectra-Guard™ NS§-2 is applied using a

Gravure Press with an anilox roll with a cell volume of 21 BCM which equals 1 wet



tila 5,000+ seconds 12.5/12.5 3 10 Class B inia 5,000+ seconds 12.5/12.5
3A 10 Class Bilia 5, 000+ seconds 12.5/12.5 4
WO 2011/130527 PCT/US2011/032518

Ib/MSF of application. This process results in a total coat weight of 11 wet Ib/MSF
including 1 wet Ib/MSF Spectra-Guard™ NS-2.

{6040} Sustaina-Guard™ 824 w/Spectra-Guard™ NS-2 refers to a process
whereby a first coating of Forraula A is applied to a substrate using a #8 rod on a rod
coater, then a second coating of Formula A is applied using a Gravure press anilox roll
with a 21 BCM cell volume to apply 1 wet 1b /MSF, and then a coating of Spectra-
Guard™ NS-2 is applied using a Gravure press anilox roll with a 21 BCM cell volume to
apply 1 wet 1b/MSF. This process results in a total coat weight of 10 wet Ib/MSF
including one wet lb/MSF is SG-NS-2 .

[0041] Sustaina-Guard™ 424 w/Spectra-Guard™ NS-2 refers to a process
whereby a first coating of Formula A is applicd to a substrate using a #4 rod on a rod
coater; then a second coatin of Formula A is applied using a Gravure press anilox roll
with 21 BCM cell volume to apply 1 wet llyMSF, and then a coating of Spectra-Guard™
NS-2 is applied using a Gravure press roll with a 21 BCM cell volume to apply 1 wet

Ib/MSF. This process resulis in a total coat weight of 7 wet Ib/MSF.

|0042] Examples 1 -7
[0043] All of the coating worked in the weather testing and the blocking and slip

issues were resolved using the Spectra-Guard™ NS§-2 as a top coat on all three new

conditions.

[0044] Example 1: A substrate was coated according to Spectra-Shield™ 48,

wherein a Gray tint formula was added to the coating formulas.

[0045) Example 1A: A substrate was coated according to Spectra-Shield™ 48

without Gray tint formula.

[0046] Example 2: In order to evaluate the possibility of relaxing the cuil issue
for the end-use customer. A first coating layer (a pre-coat layer) comprising Spectra-
Guard™ Soft was applied to a substrate. Subsequently, the substrate was coated
according to Spectra-Shield™ 48, wherein a Gray tint formula was added to the coating

formulas.



9 Class B n/fa 5,000+ seconds 12.5/17..5 4A 9 Class B n/a 000+ 5, seconds
12.5/12.5 5 7 Cass B nlal2.5/12.5 5, 000+
WO 2011/130527 PCT/US2011/032518

[0047] Example 2A: A first coating layer comprising Spectra-Guard™ Soft was
applied to a substrate. Subsequently, the substrate was coated according to Spectra-

Shield™ 48 without gray tint formuia.

[G048] Example 3: A substrate was coated according to Spectra-Shield™ 88,

wherein a Gray tint formula was added to the coating formulas.

[0049] Example 3A: A substrate was coated according to Spectra-Shield™ §8

without gray tint formula.

[0656] Example 4: A first coating layer (a pre-coat layer) comprising Spectra-
Guard™ Soft was applied to a substrate. Subsequently, the substrate was coaied
according to Spectra-Shield™ 88, wherein gray tint formula was added to the coating

formulas.

[6051] Example 4A: A first coating layer comprising Spectra~-Guard™ Sofi was
applied to a substrate. Subsequently, the substrate was coated according to Spectra-

Shield™ 88 without gray tint formula,

[0052] Example 5: A substrate was coated according to Spectra-Release™ 410,

wherein a Gray tint formula was added to the coating formulas.

[0033] Example 5A: A substrate was coated according to Spectra-Release™ 40
without gray tint formula.

[0054] Example 6: A first coating layer (a pre-coat layer) comprising Spectra-
Guard™ Soft was applied to a substrate. Subsequently, the substrate was coated

according to Spectra-Shield™ 410, wherein gray tint formula was added to the coating

formulas.

[0055] Example 6A: A f{irst coating layer comprising Spectra-Guard™ Soft was
applied to a substrate. Subsequently, the substrate was coated according to Spectra-

Shield™ 410 without gray tint formula.

0056} Example 7: As a control for weather testing, the current fiber/fiberglass
blend of gray paper was tested.

[0057] The results are summarized tn Table 1.
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Table 1
Example | 30 Minute E-84 Flame Porosity Porosity Thickness
Cobl’ Tunnel tests” before final | after final Ratio
coat is coatis (Medium to
applied’ applied” Finished)’
- 12.5/12.5
+
1 16 Class B n/a 5,000 thousandths
seconds .
before/after
5,000+
1A 16 Class B n/a 5,000 12.5/12.5
secands
2 20 Class B wa 2,000+ 12.5/12.5
seconds
2A 20 Class B wa 5,000+ 12.5/12.5
seconds
3 10 Class B na 3,000+ 12.5/12.5
seconds
3A 10 Class B wa 2,000+ 12.5/12.5
seconds
4 9 Class B n/a 3,000+ 12.5/12.5
seconds
4A 9 Class B wa 3000+ 5125
seconds
5 7 Class B n/a 2,000+ 12.5/12.5
seconds
SA 7 Class B wa 3,000 125125
seconds
5 000
6 3 Class B wa 3,000+ 12.5/12.5
seconds
6A 3 Class B na 2000% 145 5100
seconds
7 Class A S seconds 1/a 17.5//a
I. Surface water absorption over 30 minutes, expressed in g/m”, can be measured by
Cobl Test (see TAPPI T 441).
2. See ASTM EB4 Standard Test Method for Surface Burning Characteristics of
Building Materials.
3. Porosity is reported in seconds. The current Fiber/Fiberglass product had a
porosity of 5 seconds using the Teledyne-Gurley model 4110. (anything under
100 seconds needs to be measured on this unit, which is designed for evaluating
plain paper/liner/medium. ‘
4. Porosity was measured by Teledyne-Gurley model 4050CN. It is reported 1n
seconds. ‘
5. The ratio of the thickness of the mediwm to the thickness of the finished product
after all coatings were applied was tested with calipers.
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Class B nia 5 '000+ seconds 12.5/12.5 7 Class A 5 seconds ilia 17.5/n/a
. 2. 3. 4. 5. Surface water absorption over 30 m nutes, expressed in
g/ n-,r, owo2ba/meR3ured by Cobb Test (see TAPPI T 441). rEeasAGTNEE3s!
Standard Test Method for Surface Burning Characteristics of Building
Materials. Porosity is reported in seconds. The current Fiber/Fibergl ass
product had a porosity of 5 seconds using the Tel edyne-Gurl ey nodel 4110.
(anyt hi ng under 100 seconds needs to be neasured on this unit, which is

desi gned fof,.eyal uat Ln Bai _pape /I'ner{nediu Por psi measur ed by
TeIedyne-GupwagﬁnDde M%é@ Fﬁgaﬁfgfi_ﬁbﬁg?a@ﬁ”?%ﬂééggﬁgéf&%amﬁﬁ

potysiyrene. The panel were wetted with a garden hose and allowed to dry under extreme

cold and extreme heat. The process of lamination and a subsequent weather study was a

success. This at least indicates that the Spectra-Guard™ Soft is not required to prevent

the fibers from curling under wet to dry weather.

[0059] Spectra-Shield™ 48 exhibited the lowest coat weight of all Conditions
tested. Coat weight for Spectra-Shield™ 48 was 10 wet pounds per one thousand square
feet. Spectra-Shield™ 88 was 11 wet pounds per one thousand square fect. The Spectra-
Release™ 410 was 12 wet pounds per one thousand square feet. The Spectra-Release™

810 was 13 wet pounds per one thousand.

[0060] Examples § — 10

[0061] Additional tests were conducted to determine what coat weight will protect

the EPS from weather related curl and minimize cost of the process.

[0062] Example 8: a first coating layer comprising Spectra-Shield™ 48 with Gray
tint formula was applied to a substrate, was run again and used as a control. In other

words, Example 1 was run again and used as a control.
[0063] Example 9: A first coating {ayer comprising Spectra-Shield™ 824 with
Gray tint formula was applied to a substraie. |

[0064] Example 10: A first coating layer comprising Spectra-Shield™ 424with

gray tint formuia was applied to a substrate.

[0065] The results are summarized in Table 2.
Table 2
Example Coat Weight Weather Test
(wet pounds/thousand square feet) ‘ (Pass/Fatl)

3 10 : pass

g 9 pass

10 6 pass
[0066] The above disclosure provides examples and aspects relating to various

embodiments within the scope of claims, appended hereto or later added in accordance
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"The ratio of the thickness of the mediumto the thickness of the finished
product after all coatings were applied was tested with calipers. WO
2011/ 130586RCT/1382011/ 032518 [ 0058] Each of the Exanpl esPLTAISZ0MBBIS1S

| am nated to a bl ock of expanded pol ystyrene. The panel were wetted with a
garden hose and allowed to dry under extreme cold and extrene heat. The
process of |am nation and a subsequent weather study was a success. This at
| east i ndicates that t he Spectra-GuardT" Soft is not requi red to prevent
the fibers f{ der to. dr ieldT" 48
exhi bi ted thwﬁ"5 1% “ég/a#fl Wer er\,\@ese ew[fl?lxﬁb\qﬁgg‘n&%ﬂgg %’ﬁ?? QRAE yCoa 5§Q ght for
Spect r a- Shi Blpemmﬁg bwa:sp Semet, apmundﬁ opiarpsiell t::mcnpsbynntbs quanmréseet

Spectra- Shi el ) d sguare feet. The
Shect r arel ebiritie s S m . ke SPURR ARt R PR AR Feei . The
Spect r a- Rel éaseEMiBdsidaabit dcuk tvithotfadscene teranepit oed endons((0864] dkanpl es 8

- 10 [0061] Additi onal cond ed tq determ ne wha at wei ght

Wi 1 pr ot ectersitls R b WA e Terar G St it GO RTER PO ols Tt "t he
process. 1066RbfxATMRIcSriplod bT1EE preRatki MgsibAYRhtatRIPELRI PG Rpeatuta- Shi el dTm
483 with Gra%‘ﬁtlnt formul a_was applied to a i‘UbSt rate, was .run again and

used as a cORTPGH n P sBRERbbRAL be ERiArRg Wy 2 c%%vcrfmﬁwab%?mnﬁaﬁ'?a* ed as a

control . hExanmile pa oft, ESlexealy dled ANGWise ORI, SAIAG expressly
Spectr a- Shle Tm 824 with ﬂé tint fornula was aplle to a substrate.

[ 0064] Exanpfi@ied pthemyiye; gash f%a% fifgosed e CHITT Q1ng SHEEET ¥rshdlel dTt o

424w th gr aygpddafne 05 rdea0mss. appl i ed to a substrate. [0065] The results are
sumari zed in Table 2. Table 2 Exanpl e Coat Wi ght (wet pounds/thousand
square feet) 10 Weather Test (Pass/Fail) pass
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8 9 9 pass 10 6 pass [0066] The above di scl osure provi des exanpl es and
aspects relating to various enbodi nents within the scope of clains,
appended Wweoenetini3as27] at er added in accordance w th appl ipcahiseoliasesigHowever,
these exanples are not limting as to how any di scl osed aspect nay be

i npl enented, as those of ordinary skill can apply these disclosures to
particular situations in a variety of ways. Al though the present invention
has been described in considerable detail with reference to certain
preferred vgrsions. thereof, other versions are possible. Therefore, the
spirit and scope of The appended cl ains should not be limted to the

description,of th or ALY SLALANG CAIAIDSNGHSN oA g Leat ures

di scl osed |n thi's sp térnatlve edt ures
serving the sang,, &h i PHIPRSE . ssly stated
ot hem se. Thusm‘h?gggh%iiqréép{on% @1<:Jtstfgor1 PLEI’WI gé‘d@l ac??t d?‘e I{Bﬁre di scl osed

i s one exanpl e owhiinodg iml)gmneﬁmm 28 &r 32e% byfweatupabaetbaed milymdrdronf eat ur es.
Wat is clained j L,Ad kner/ P ed v ayer, a
second | ayer, anoi39 tOt‘ﬁl ra We %g%%:’“ﬁap%{ Tt p?tto ? le;x\égm r| lses from21
to 39 % by wei ghioi\@ihyﬁiﬂeaﬁmyl)bctcc@ﬁﬁ %hwnzggmofyde“oamdrrmmzs 6 3.952 b% by

wei ght of a water-. d Lfro % b i.ght clay powder;
from1.4 to 2.6 W/‘:g@"? Fé’ﬁﬁt%g@h%‘f‘ O‘B ﬁ?? ey W ‘%%t\rl\ﬁﬁé‘%%é ¥4°0. 65 % by
wei ght of a def agm®ndgllyfirodin. 27&)1@“&[‘@\’@&1@[7@&16@&)'[ of a cross-1linking agent;

from5.25 to 9,75 % by weight of water; and optionally from1.47 to 2.73 %
by wei ght pi gmendhersihéreaidont! hgeseapnicksl fayes3. ¢ o d Gdy WagnPbBIR; tan98. 8 %

25, 4 5by ol ght" ¢ By Bkden bf oA 5L SBET 1D 58 og sy Ve " 06F onmer ; and

from3.5t0 6.5 ﬂmlmyr \me,trgms a6, banadighhésiednter dhe ﬁfohi?ﬂtd(ﬂ&’%’bycorrprl ses
from28 to 52 % b gollmdal silica;, from1ll,9 to 22.1 % by wei ght
urea; from 30.1 Yt “‘%BV ro/"tSnyweight wat er; and from0.35 to 0.65 % by

wei ght def oaner a roduct Myl i thQ e di.um paper
according to cl a‘iv% “Wl‘?&ﬁ&g@v Soﬁﬂrlﬁkﬁﬁﬁldédo 80 %‘iw %‘?{éoﬁ? g‘ﬁ i (5
11.9to 22.1 % by weight urea; from 30.1 to 55.9 % by weight water; and from

0.35 to0 0.65 % by weight defoamer.
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A laminated product comprising the liner/medium/paper according to claim 1,

bonded to an expanded polystyrene block.
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