10

15

20

25

30

WD 2007/ 075356 PCT/ US2006/ 047785 ADDI Tl VE
COVPCSI TI ONS FOR TREATI NG VARI QUS BASE SHEETS RELATED

WORPBRVIEAEEONS The present application clainms pmCdP§2(06/047785

to and is a continuation-in-part application of
United States Serial No. 11/304,063 filed on Decenber
15, 2005. 5 BACKGROUND Absorbent tissue products such
as paper towels, facial tissues, bath tissues and
other simlar products are desi gned to include several

I mportant properties For exa t he products '
e ADTEE SMPOSITIONS Ok YREAT ASE SHEETS

hi ghly absorbent. The product should al so have good

strength and resist tearin even 10 _whil e wet
Unfortunately, it is Eﬁﬂw&%duce a hi gh
strengtie bife%éH?a ;ﬂfd&%ﬁtclélﬁﬁtprlo?ltﬂosﬂq@%fé caﬁﬁnﬁﬁtwﬁ~m-pan

absor bent . {3%@ en steps are taken to _increas
Arplisatipnpfy ﬂt&?d ep Ssdigh No. §1438¢4, @%flsempgw@aebﬁ 2005.
the product are adversel patiKGRARINDFOr 1 nst ance

softness is typically increase y decreasing o
r edu0|”|‘f§5°rli‘5"tél§PPEIP6§‘i"é°t§ sHeh ag HFpehtPwils niagia) H@sues bath tissues

trfSothePEMTilae brodubié aré H8sighéd {6 ﬁiéﬁldwsé\lebﬁﬁmﬂ&f#i‘# Pébperties.
\%’6 ver, adversely affects the stren'%th of the tiss

eXppinieHBe PR SBARVY havsrgqpdbulkea éﬁﬁéﬁel@nﬁb%w@ be highly
tabpbﬂ.ﬂslntadﬂetprﬁﬂuﬁfsrﬂzulcﬁQIEva@Q;o%ﬂeéﬁerig% g rebisetearing, even

WHEPHES, CitriRalinits Ve iR @rodwes SiNgt airenayissue

lmeoa[xnltlnﬁds tafsd élﬁt 4RY hibhi?@b@drb@ht ?lsuf]@awm ﬂéps are taken to
in nes e, the tissue
Bt Sne pronsice B prauriepller shPResRg of dha REodHE are

ladversephaféctddr abi l ity as nmeasured by tensile
strength.and/or tensile energg absork(gjgl&‘é In order to
f

i mpr ov & ST SP{neFs % WRICAHK incréagad R, desreashig or reducing
agluibsiclfibee bohdiag witida dhd Gissuicsprociupt. Oﬁﬂﬂﬁiﬁng Sheeducing fiber

{ t { 25.d

b fofBie, 2alpteniafass he Rrenihitife Lgem Wb he
ti ssuétn other e_SWbudiltSlemm gbfinegehtehhaneesd ?ﬁ?&{'\d&bﬂt&a! addition of a

I nge n wet stren i.n
G et I8 B fecsecbn Toroq Wb, ok deanifo agent may
vemnpsise dog fristargen assilidare. Tssilioots maybeadpplidd Rn%feh:veb by
A L. t | t

bt o B Rt Gy b Bl 455 ol ks oot sotr,
siicomziecambie frélatively axpeosize a3d mayowen shect dusalpilifycas measured
b8 1ol G B, AHFSH S SR SR r P ABE G grat fon i ch
cr epi lgongiee taatmpnoye dusabilityainpthe, pash,evapionisi strdngith agents have
PEAS Sdded 'E@‘Lséue"ﬁo%%ﬂ Oﬁ?g ét?el%ﬁl;/ a%%%?sog{agfge? géded to increase the
dry strength of the tissue web or the wet strength of the tissue web. Some
strength agents are considered femporary, since they only maintain wet strength in

- the tissue for a specific length of time. Temporary wet strength agents, for

instance, may add strength to bath tissues during use while not preventing the
bath tissues from disintegrating when dropped in a commode and flushed into a
sewer line or septic tank.
Bonding agents have also been topically applied to tissue products alone or
in combination with creping operations. For example, one particular process that
1
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has proved to be very successful in producing paper
towels and wipers is disclosed in U S. Patent No.

W0, 2807286 to Gentile, et al., which is incorp®CaAtEEI006/047785

herein by reference inits entirety. In Gentile, et

at., a process is disclosed in which a bonding

material is applied in a fine, defined pattern to one

side of a fibrous web. 5 The web is then adhered to a
heated creping surface and creped fromthe surface. A
bonding material is applied to the opposite side of

thes pieved e berwennedcsassiydiimpragucingcpanrrdowelscand vipars is
disabaseth b1 et o $67812570WHE, N ACLRERRIAESmorated

havi ng excepti ona n‘dl‘n'g"'SUfTT’]
digeindsngferenge i ifs feaaéem égﬁ@nﬁm_ghea werCessd® dlsclosed in which

Ry QHhﬂﬁ%‘?ﬁ&%th@t g}ﬁlé& APk 'Tlineagéﬁiéooﬁaﬁ&ﬁ' tatcﬁfécsqde 39 fibrous web.

properties. e process and
&mébss memi@wgdutfh achanted érep@ng avrfaemend srepaditem the surface.

WB&in@ﬁé@ﬂ?@ﬁaLﬁ éﬂbﬁearté ¥ o ?ﬁ&i&l@@%ﬁhé"h@b%d the Jyebis

roduct nprovenen I n vari ous aspects

MB&?”W"@P#Q &ltm@r@pgw digglosed da Geandile, i al.sradpees wiper products
mmgce&c@rpt.sha%mk ho&@@%ﬁﬁigaécﬁtr@sb'dndWQb§&ﬁEanThe surface

be Incorporated into tissué

SPYRNE iof ir Wepbalve prwide pxpsllent sigength, abrasinsiesitanes; and wipe-
Whprogerfiegd also exists for a strength agent that

can be incorporated into the web at any point during

‘ts pAGUERaRe PRAeSSANCLpROBUCS Jisalasad inGentlis; ebal. have provided
PaRNarRa8h théak o Mailify paEEeRipidy ProutlcRs efthePhigtbvements

slurry formation, an_aqueous suspension of fibers

to
iR ¥AriPYs ReR9Rts of PAREIVIRIY Predusisemain sesitede 6-‘05 example,
b@rtﬁfuyarrﬂrer@mégén{s%ré étillﬁi\%'é@ed gﬁ)at"@?a & McoRssralReito tissue

dried. Furthernpore, past , additive conposi ti ons

Wshscuithaut Signit %'tW@QVP%'mM@QHBa seftnensoh #ie webs. A need

aRbesxiste TBr & istieH a%m&h f SarCBE Hodrpdratdd moméa%srm i
?Bfa end e?l of tV\D"g.(LjJ acent tissu any poin

gmchrefersto %
HERY isRsodystion. tRpydnslence a negd exists iafatstrenath agen that can be

Elﬂe@l‘o agslipdnedt %GP f51u9ToMhatidr, @REdueigHushBabiohof fibers
0|caII ied to a tissue web w t hout creatlntg
HF% g‘ﬁﬂégrﬂ’eb aiRines tissye U@Hé’rr igr to F’ﬂé"%’r%’&lﬂf 0 a tissue

Weﬁqhastﬁ@beén@héact ed to wet and dry sheet-1like
product s, havi ng.i nproved properties due to
P oeoFuBnamaR iniTa pasl adifie compasTions doriFel applied to tissue

Wﬁbgm alﬂ'ﬁ?hd?aﬁh&'?fu@dbr dodtie bif‘édrﬂ@@ﬁceé\ teair8atd 5166¢ng Problems,
aci,al tiss
W

dustri al
TS eﬁ'&%*%%&c%gv?ﬁ@laqepaéﬁgﬁt'r?gsfgﬁs%raE@ﬁtf#ﬁﬁvgether As
stgxgr_t ,& headgispl exlﬁt:s foman adotias &oﬁ‘iﬂiobit@'n&:rgitré?@th :&Eent that is
| Ll Ve oS IOﬂ e 1 nNco I nt e
Erisay peusd B lseuB 1 HEPSWARRRE bEcking eBami: n
of the product w thout sigiSUMNRRYY affecting the

;%fl'; rﬁ;gﬂ%nd 3!%%b|reos%l§ﬁ: agsclo%u\r/é\oiszgiggc{tgg ?o?’ ?v%t and dry sheet-like

products having improved properties due io the presence of an additive
composition. The sheet-like product may comprise, for instance, a bath tissue, a .
facial tissue, a paper towel, an industrial wiper, a premoistened wiper and the like.

- The product may contain one ply or may contain multiple plies. The additive

composition can be incorporated into the sheet-like product in order to improve the
strength of the product without significantly affecting the softness and/or blocking
< 2 i
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behavi or of the product in a negative manner. In fact,
the additive conposition nay actually inprove

WOIMHESH6i n conj unction with inproving strengtB¢1/43R806/047785

additive conposition can also increase strength

wi t hout associ ated problenms with bl ocking. The

addi tive conposition may conprise, for instance, an
aqueous di spersion 5 containing a thernoplastic resin.
In one enbodi nent, the additive conposition is

l'ied to'En cally to a webh such as duri ng crepi ng
far g therpeedied in a necatiyp Baniesn Imiagt Bﬁ;ﬁqdéi@'eéomPOS'tlon

rtﬁay &bi@iaw%nphﬁd gbfﬁ@sgrmeonjﬁh@tuo@dﬁhtumbeo\ﬁﬁg@&éh tho nrhe additive
or instanc ise a m f or m ng conpaosi :
SRPPTITRaH PIROBFFABP SHEPOLONIFP USROS PIRAIGRE Wih blocking.
Olf heeédlt!rihw eompdsmbm raay bompﬁsé Ofof AHERAWUER lanCfUdus digpersion
?Ikene suc The additive co

P Eneg g ier OH?agfl&Jg'ﬁBr En ngfg@pﬂ imeptthg @ |t|vetcomposmon is
@wphedydnmealqpnoob webhdthess @iringPalchéping apeflitiper Si ng

agent include fatty acidsg, such

nst ance,
of'el  The SPUHVE CHRPHIORET CPRPURE A LTIt oIofn polymer. The
additiViercompoditien, Fod instane: e{:fﬂﬁ?&&irﬁpm ﬂﬁiﬁnﬁ@ﬂﬁmgmoﬁkﬁposmon and

iﬁe 8[%?% %ﬂgﬂ%@ S}ﬁ%::t%?efgﬁﬂ%o R gqe ol nerC qfrrb y etnleoand at Igast one
th'ydmrammﬂ:msin@ehcmlmm lsyor asi Sosieheo e &dditive composition

|
L ABE IS & FEpRisinaigp et AR aerie T ahi, Fapmples of
Wﬁ'm’m'mﬁmg agerdsifon atstanceyiriduddfatty acids, such as oleic acid or

n‘ %‘i acrylic acid copolymer in a weight ratio of
a qf 1:10 to about 10:1, such as from about 2:3

t o abtubn8 partidfaridmbodiaient, lmel @dﬂivecmrppesltlbnmagagontam an
hout 0%
Stitheid fy Stetisiod b o BiRefiof B ALh i e GYfciacia
kapetymere The ethyleneeadcrylizsacid bapolybwnrtis mGOdnlg/almemnnp[ashc resin,
%gr&ﬁg?a!%(g§é hé@ﬁ?ﬁ%\’e ‘;lzg%gt%ﬁloﬂ% Sthyl lb& aﬂ%l %c é}'le copolymer
piaydhe pc&slenam ¢orobinatibo withOthé ethylene-atooylmml cEpolymer in a weight
I
B Y Ror o TRl o O SRUGR ol SR8, pipl S2.
may c&fheanlef ranolymemwomlz@sawvhag exbibit a:owtaylhnty offess than about
I
Sé'zpy tsﬁEﬁ a@%é@ h‘fét n%glg anEat Onp@?%ep rrﬁ%fgfsol Hévtel'}fme!t

I sper Si
nglextof l@ﬁcﬂhaaﬁboaltﬂaoﬂg;/ﬂbnm suchorelesattoan a’enut 7@019/10 min.

"I*FJQ 'oiéfﬁ\epcﬁ%%??ﬁés} ?Eo ‘?ﬁ%téeretlé)tﬂ) %&II %&P&qiég (#:f sﬂ&? as from

@'P%'stdb‘l viRigron fo m@-lttfe@wmm wﬁwem@@amﬁ@nn ah @RIEOUS |dmerswn
CONPOR, 4 Qﬂeﬂ%!l?/é %rn%&nmegf Ut 'aBHfWé CB osntlon mag cont OIaln an

i nt erconnect e ' m epen Ing u noun
elhviene-apnslic aeidiagipelymern nthe ethy, wwllwgc@mwmamay be

%%%%ﬁ%@g&?&gg;}e&?ggg& /lg(g% %H;cgorﬁﬁ*ﬁa%ﬁ DA a AisPBrsing agent, such as
a fatty acid .

In one embodiment, the additive composition can be topically applied to one
or both sides of a tissue web. Once applied to a tissue web, it has been
discovered that the additive composition may form a discontinuous but
interconnected film depending upon the amount applied to the web. In this
manner, the additive composition increases the strength of the web without
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significantly interfering wth the ability of the web
to absorb fluids. For exanple, the discontinuous film

WPOR897/9783560r ned i ncl udes openings that all ow | iR§IVERR0q6447785

be absorbed by the tissue web. In other enbodinents,
the additive conposition nmay be applied to a web in 5
relatively light anobunts such that the additive
conposition forms discrete treated areas on the
surface of the web. Even at such | ow anounts, however,
the additive conposition can still enhance one or

G TeAnSlyptertasingrwillythe, bty Af dbe wieb-igahzo Buidsh or example,
afdidid ORALRQGEO Rilnk t léjﬂﬁ%e@%clﬁg%bﬁ@hlr@%ltﬁapﬁﬂﬁﬁ Lrﬁ]lgs to be

into the tissue web when applie For 1 Astance
aporherkby. i Basus WBb10 penetrates the tissue web in

an a”ﬂH'ﬂﬁhéﬁéﬁbb&ﬁﬂ‘ﬁbrﬂ@QHE adlditveic &ﬁﬁoélmﬁmﬁ?{% Qﬁplletdrl%aweb in
efﬁgﬁ‘t’ | ess than about 20% such | éss than

S D Aot SNEIL IR Jie afditve caamosignrTerEs AisFEste reated

Fﬁréﬁ@bh'tﬁe 80rthb& oS tHd weB. Evehhft svBh aloW%o@ﬂQ' Hdwéver, the additive
interfere with th id

osiition doe
qu%ftl%hca‘naat&ﬁ?{%ﬁ"%%?{ noge efoa%embt d Wb+ her ,
the agdgd i Pﬁ@d@@ifﬂ 8] ﬁ\bcﬂﬁdﬂﬁﬁésch diﬁ%oﬁﬂ@‘iﬂ@éé g@k &;Nbs'kﬁntlally penetrate
ase e ness e we an escrib
GRS W6r e peb {’%'&?Pﬂﬁe‘; EoEinsianc the afciive pmppsition
mleﬁ'ﬁtusdhd ﬁﬁrsbuetvﬁﬁb acsh GmoantrREB AN BBBuﬂam%Qﬁ the thhlckness of
| sue, wWwe a erl
e uish et 8 ol 2h Siien frletd Ina whqut ok OFtne
ltlmssmassm’ahél\mb t Bg reimumung ggmw om tﬁ&smfﬁéoouhe&vﬁb the
r..1 nstance (o
Ve PRt ol Bot il wiR e diguic BndRiinas capacity
madpeaties of Heewpb! Farihendiie @wmve&mmrﬁas‘mmabw a6t substantially
pattern

h d

BB 1 sHIree e WeR s Barceppd e oy AR g
pwmemstvintmblmkhhe tissue web, the additive
ccor it RS riPaapb b G g cBriptilari sy piSghptied to one side of
ertissde westt for adheting nlaaa/tIsmbqowebmla!a cfjrapuigedri&& az@ttbrchhﬁng the

{ -,
APELd e AT RIS g iR, To RS BT R e Sniate. difadiive
bgmpesijihh . may be aippliediio dnewidesof thitiimsue veeh ackbrtlingdo a pattern.

S . ; )

TRt by SoufiBlcd, For nBiehidg A PanskV B YB8SE SpdPey. o reticutated
patieine or alcambinationebf botly. doiondert tergpply the addifive bempasition to the
e ROB e it BSifibbLMEn EUPEE bR ofific 8Rle e accoraing
toutheguadtesh. Floe instanem rmbefemmbodameaa rejogravergptinter may be
w%é&wut interfering wwth the absorption properties of

e web. For instance, when applied to the tissue
web, The agditivei WWMW&B appligococaneasidetdidhe fissugeweb in an

UERuh RS A8UtD. YR 10U R 5095 By WeldhtSAR WhidEddddiments, after the

additive composition is applied to the web, the web can be dried at a temperature
in the range of equal to or greater than the melting point temperature of the base
polymer in the additive composition. Once applied, the additive composition stays
substantially on the surface of the tissue web for increasing strength without
interfering with the absorption properties of the web. For instance, when applied to
the tissue web, the additive composition may penetrate the tissue web less than

4
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about 10% of the thickness of the. tissue web, such as
| ess than about 5% of the thickness of the web. The

WOV YI7§B6conposi ti on may form a di sconti nuous PGTYYR260¢/047785

the surface of the tissue web for providing strength
whil e al so providing untreated areas where |iquids
may be qui ckly absorbed by the web. 5 When the tissue
web is adhered to the creping drum if desired, the
creping drum nmay be heated. For instance, the creping

surf may be heated to a tenperature of from about
oeuf 0% iheIiskness ef thgdisehe Walh Gueh Fsdess Brarauut 5% of the

hiekheskher tRedidi. V‘Fhé %Hﬁﬂﬁétdoﬂﬁbd%rpﬁlﬂﬁahh %ddl%ﬂrﬁlnheus film on
S|nle s#g_\%ofthe tissue web or be
3a¢ rudh {Ssueitieh IR ESPYIRINg YitPnate veWRdales PraYiding untreated

daréésawaete ﬁxmleehw ba\bamkmgoesed b9 thelapsi des of the

i des creped from
o oni Aiheh The fisi b b, 8dlhersd W the keshia i, B8eeired, the creping
drepatay bEIdetwssrer mmddé?m@&eﬁrr@sﬁﬁtﬁcea%ytﬂew?eated toa

GBS ot Bitinbatt 6% BiaRau TG SHEh a5q1gm Agouh00°C to
abdut 115@?0;: g‘gﬁestﬁittme COPSUSItUrEmaY tfer aﬁmreeaarﬂy &Pk '%%gi(e side of the

f t
BHRAE §o vt PR aple i Bofhgdge of Heib abeatsing Fsesame or
differemt patisins.s Vehesi agﬂ:lbcﬂlo)bqf!h Qitest ofthe Wb, B@th sides of the web

T NP A e ——
vari olbe tissop wvethi sated withetheeaidlitifeeedmpBsition m?ﬁ?\@ \?Mp? " .
LBt XEnBORRA LAROoR BV UG5 o8 122 bbb e

adgidive comppsitoot tOres ciepeddidradhe beepihg elrfsté, thd @aib may have a

Gy hidh ik Slich dDareBRec indn Bhfi 10 B, | Fhls P pduot may
hear_gaﬁ@@ a ginplegly progdudicinsay be mwdlporatenﬂlmahesumplmplg product.
| ot oﬂé RUEHBEE 2 w tEQ%EIt@%%nfu%sq n(t?” maé(siﬁ@i%\fe varfod{,s

treated I n accor ance Wit rese
piopedinscof thabasasheegt. Bor mlstarlclepthmaddmves cdmpokition provides the

Sé@ l?éet fH“a R}tlhf %2% ﬁﬁ%gg;bﬁstgg &%&Eeoa‘léhbes]oggﬁgp&t of

M&r@sgn% §ﬁl§,ect tr@asw-sm desbrBuriog the StickSdippestensled is pulled
Qletd S5 ekb%ser@%%t Gie rtﬁé Yeélélﬂ@g 1%?4:4 il rﬂéé&ured A higher

fibers, suc bers,
sHokrSlipenusnber lbdlcgtesm mqrﬁs!@tmmfesurfm wm!s k)vsere;h"ag fowgas. Tissue

\ﬁ@ﬁ’ﬁéﬁ%dv‘tﬁ'dd&bﬂﬁrﬁefﬂnpr?ﬂ% l‘éseﬁpadﬁbﬁgmé) ?%%%Enc? LGN have a

nthetlc fibers. Base s eets

kzlip R aidg ergreﬁt@r phasabeutsO0, @yah @s frorolabegt -0.006 to
aVbSi‘Iut'OaT Such SRUPoMBibut Do At p&Toodi ment s,  however,

t he hase sheet may conprise an airlaid vveb a
hydr ot Basg %'&e%éktreaéettmaﬁ%rme with the presens disslosgre can be

rﬁﬁ@é éﬂﬁ%ﬁoﬁﬁa—élﬂﬁ?&@%@r@@@& 2P fib&aL bF Eén Bﬁ%ade from a
gf the present invention are discuss
|p< g fibers. For instance, the base sheets can comprlse celiulosnc fibers in

combination with synthetic fibers.

Base sheets that may be treated in accordance with the present disclosure
include wet-laid tissue webs. In other embodiments, however, the base sheet may
comprise an airlaid web, a hydreentangled web, a coform web, and the like.
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detai|l below. BRI EF DESCRI PTI ON OF THE DRAWNGS 5 A
full and enabling disclosure of the present invention,

WORSVUMTP#HY t he best node thereof to one of or AAGTASR006/047785

skill in the art, is set forth nore particularly in

the remainder of the specification, including

reference to the acconpanying figures in which:

Figure 1 is a schematic diagramof a tissue web

form ng machine, 10 illustrating the formation of a
stratified tissue web having multiple layers in

accor dathes fegtures ard ppRaWR© éheselreésut wvention aee discyssed in greater
sddigimpkigw di agram of one enbodi ment of a process for

form ng uncreped through-dried tissue webs for use in

the present disclosure; Figure 3 is a schematic

di agram of one swmmﬂ@mmﬁ& 63%\#@&&@ m ng
wet ressed cre I Ssue wWwebDs use | € present
di scl d%m'ban ﬁngla'm @S?'stes%mﬁmre%ermI@\g&rﬁwrromcmbng the best

ernbosi twerabf @ o Bf ey bRl in P bt R%&ATGHH | mifte partioularly in the
EPaés‘i%I ons to each. side of a tissue web and creping

of fhe specifigafion, nludipg spiesensa 10 hracspaRaRYing figures in
dmﬁehosure Figure 5 is a plan view of one enbodi nent
of a pattern that is used to appl 20 additive .
corrpo? I9YIgn @‘%%ssh%aﬁcw@&a i\lsﬁusc\e@myﬁaegmqhme.

tistrtiag ané fmﬁnardnqsrta StratifiedUls8ub b RAGhY eﬁultlple Ia)t/ers in
enbod nent g.‘ ’Fattern that is used to apply ad ive
NeE Y the presepdifEBsunien accordance with the

pr es erﬂ:gwhesz: lsoe utl@emEl{cngagrgmlcﬂ’ o&eF&rﬁBod’h%ﬁt of aé}j?@&élﬁv” for

rnative e ern that
Haihg ol e tie@ heSub Bebs or L tn theprdsent disciosure;
accor cﬂ:agmet daMstél stﬁ@naﬁcedmlgramdsfmb@ﬁb@dngﬁuﬂ@{a protSssfor
nat | | a a ernatl ve e odl nen
TG Wt pfp SHoE Miod it i o (R e 18 prasant grssthsure:
SI de ¢igurbe! isizstlemstic diagrar efiong egﬁl&oclllﬁ'ie(m obh prb€ess for
nt SCl| OSU

i d th - 30 ',
EPR A8 BRfBojinis 1y BoPh SRELA A HESUs b rang Srrpingone side
Bk thepiveb lmaccddsncehmthelmeserﬁlwﬁst&é i's a di agram

i p Fille S Pl e b Bodizshle 8 pran et veed to apply

additive zopyiusitarisdo disage ambsfmaﬂelmacoc&ﬂhﬁeb mhtthéfpresent
B{Sgﬁﬁ?'ﬁ for formng creped tissue webs in accordance
€ present disclosure;
Figure 6 is another embodiment of a pattern that is used to apply additive

compositions to tissue webs in accordance with the present disciosure;

Figure 7 is a plan view of another alternative embodiment of a pattern that is
used to apply additive compositions to tissue webs in accordance with the present
disclosure;

Figure 8 is a schematic diagram of an alternative embodiment of a process
for applying an additive composition to one side of the tissue web and creping one
side of the web in accordance with the present disclosure;

Figures 9-26 and 28-34 are the resuits obtained in the Examples as
described below;

Figure 27 is a diagram illustrating the equipment used to perform a Stick-
Slip Test;
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Figure 36 is a schematic diagramof still another
enbodi nent of a process for applying an additive

WOREB3S6on to one side of a tissue web and crREFVEEL006/047785

one 5 side of the web in accordance with the present

di scl osure; and Figure 37 is a schematic diagram of

still another enbodi nent of a process for applying an
additive conposition to one side of a tissue web and

creping one side of the web in accordance with the

present discl osure. eat use of reference characters

in t hd igHesdHis eﬁﬁhemagaﬁvasﬁam anptaeginhgdinent of a process for

| fBtrRMgestehd HiBIE $RBE i aBBorah né@ %f?%%é)é@ﬁg%&ﬁo@&re

el enents of the present disclosure

DESCRI Fﬁ?\’@\?"f’ i5 2 schemglic glasam Fodillpnoirr enbedigiemof a process
Sist bbplyﬁ:gté}?aaﬂitlvé %hﬂoﬁﬁloﬂr@%%@ sid€iof Q%ﬁs%h@ C]ébsaﬁd creping one

de t|on of exenpl a enbodi ments only, IS no
%H Web in QCP?rﬁFFF?ﬁ &”tf‘ Hae W%%ﬁfgrd'%ﬂ%ﬂ?sam t he
pr eserfig@ieS37? 54 kBherBtid QR @ of IR %ﬁ%@m%&ﬁ{éﬁ? Bf & process

i.s directed ta?thelncorf)oratlon of an ditive

JerpRRYingAn pdditive compestiopte O;S‘Po‘%!‘él%f)faéﬁéﬁe aebsand creping one

tsics oftheabeb krﬂa@d&&ﬁén&@wnhftﬁé@V@Sédﬁhﬁldsﬁ.ﬁsth of the
the web can_be increased w t hout

b. t
55 gni FleRE SO RIelReeldr STBEErni IhepEsaCHRAication and

siméwmgsSs intepged tereprbsdriteanidor Analdgolid fdatufdifor efements of the
g\?s qian be increased in sone applications. The
ga%srg SEGMBsi ti on may conprise a pol yol efin

di spersi on. For exanpbDETAILEDMESCRIPTION sper sion rray
cont ai,n_pol articles having a,[re tlvel
S0t g R e i dst BB iy %@Ec’fémaﬁv Siitie e Bt present

dqamessusnnsdl descnption appkq,rﬁﬂiaw eirm?{]menalt @isly) avidisanot intended as

til ﬁ@liﬁ wal, Lie oweves .. the pol ymeric

par hes aragg]%%?ca‘f ontnerﬂe§?1‘{1%'ﬁf:|§ﬁﬂ%' e?/ For 25

exanplmgenerab,rtheq:tbmhtMosarbés ditditeid\to tbe Muaspdration of an

TRAGETERIAS ]  ES FRD b2 4 Bl G orcr o

imprayedhe tslrenbthsef theawth. The sb‘EagﬂmiﬂﬂEIm%ean bbédncreased without
n

0l SR B b AR e weo. 1

facd thegioftness cammsmcneaaed amsome &iplicationgoThe edditive@omposition

Ry a7 photehr @b aiior FEP LR OB siagersion may

F@Ttammmﬂcm‘arbﬁes habladlmmmyveﬂmermﬂ csize, wach as less than about 5

RS S BT Uy e b SRR RS we

@nce diigd; bewemam dherpalymariecpartidies iave geoeyallyilndistinguishable. For
E\AQrRQIQ7 iPdrd éﬁ'll:laqqfl‘wgﬁ? g@@é@? g@é %onﬁ)%sﬂml rlng cbfh !sgra}/ film-

heet that 1s USG rman aqueous usp
mlffg erappositian ghat| forms atdisgondinbods filmandidrdormsl ﬂiacme treated

&RBB QY theYhsPsheeR. 1PBoFR!dnibodiments, the polyolefin dispersion may
also contain a dispersing agent.

As will be described in greater detail befow, the additive composition can be
incorporated into a tissue web using various techniques and during different stages
of production of the tissue produyct. For example, in one embodiment, the additive
composition can be combined with an agueous suspension of fibers that is used to

- form the tissue web. In an alternative embodiment, the additive composition can
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applied to the tissue web while the tissue web is wet
or after the tissue web has been dried. For instance,

WiOrR08HES&¢bodi nent, the additive conposition nmeBCTES206/047785

applied topically to the tissue web. For exanple, the
additive conposition may be applied to a tissue web
during a creping operation. In particular, the

additive conposition has been found well-suited for
adhering a tissue web to a creping surface during a

crepi nﬁq&cgrocess The use of the additive conposition
cbaerplightp a daybylpl sifdet thitip used tmfdrasan aGueeesnshsperdion of
t 0 v [

ﬁbeﬂ’% Yf') de gﬂ&h%y%a"%r %bbts tl‘?@?d&lﬂ Q%Bﬂ'gﬁﬁrt%ﬂ%\ﬁg b8Yopically

upon 1 parti cul
aeep tﬁd\ﬁ@ the tipeus webnvhilasthedinsue ovehlistwet mrrqﬁentbe tissue web has

QS@éF?Hﬁéc? ﬁBF‘fhsEa?rLb@o &rﬁoﬁé Eﬁﬂﬂ)‘d:e}g?mj thd gdgﬂgg%éﬁlp%s%ﬂr}nay be

tensj | ener ed t1ssue we
%‘PRJ@FH QBfﬁaH!{) ﬂler%eeﬁp@d”%bgor exampis; the additivg gomposition may be

S t r t
s:g_ﬁ?fgltg ﬂ é%@l%a\g%lg?gﬂ"ﬁd ab%e? o?@t‘é:?%tu% h,ei‘Pg'étrF|?¥lar, the additive

posiiQpph aw@er' foyngd Wi'@#ﬁ?é fferrﬂqﬂwmda tiesue web to @ creping

relritice@uring d bicpitg PRJkestr eated with a silicone
conmposjtion, as has been commpnly done in the past.

Thus, thesusrolitesadeiive semppsitioy coplaining s paluelefin dispersion has
Cbé‘eﬁﬂ fotiHE o PRWIdE § @éiﬁou'l’s Béﬁé’lﬂ‘s e a?ﬂ%h\%%% dé}ﬂnd‘u@ upon the

s tre

0 or_equivalent with tissue
vﬁaﬂ\ Lﬂafs?mPeB q't‘orﬁ%ﬁ"fi*r‘rm’\"-' thre seigitiveeapmpagiiion has been found to

SRR Ih@ gébrﬁélﬁcﬁﬁéﬁﬂ&nsa@ sHeRAGIPSNY fhe HONRYERIC mgﬁﬂ tensnle
have SI L é % rove strength properties at the
WIPGE P f&P’E@rPe SSYeyebs in mpaﬂ%qre@s'éntreeated webs. Further,

she ebgwsﬁéﬁ@mmmpértie% zﬂbﬁaeqﬁmei\hlvng?%ﬁ hxﬁg%rgr adversely

tissue Stﬁ wi.th a bondin

IBathe thRcs tipaiie WEbo i rRkRtioHooBT Esaledabs and in

salation b ﬁ@éﬂm@ebb @l’@%ﬁﬁ withd Silicdrie éd]ﬁp&ﬁﬂéﬁ:ﬁé/hé’{. lbgén commonly
is. significan

?’gj aceﬂg sheets to,stick gﬁt her,
HE % e Rt {Thuis, BS5us webs dnade,ageqringdBdha aresenidisplosure may
thhee prmaesivedispthess fifatas siﬁﬂl@@é @ﬁl ehQivhitdt Yith'tRaUBWebs treated

e h | ene-vi n acet oI nmer. additive
Bt sficonis CSmBORHon D SisslBonabs madeacasading teflee Riaseet
d@cmum&mvmuérhﬂhgfhdv& it thﬂ)t@hfn@rm Strength pro ert:es at the
near q,raité‘gt%b v dditive conposition into t
LRGBS dolfiges kve

|ss "any point during the
nmanuf @he inwreade trhsirevedth propetiddiid b o@hﬁﬁmﬁbb fo'prior art tissue

&?Bg é%ls%é/d ﬁﬂﬂ al'%ns gﬂ ggq Eggl:,lgg?m aSpereébgfgg ;l Ia%:lepa e
oppoélpmet.| 9rotﬂémslmﬂsshmeatd¢ldmrrmvm:eﬁtgﬁﬁtch sé" ige tendency of

SEETRIERE A Bl F3indint Rabet e tssue webs are

medetin wetyrdamat Iwithethie; prbsesh disclosime a’sxaﬁmba:ed dethose treated with

USRI SIS SRR o 5586 coms it

past.

The above advantages and benefits may be obtained by incorporating the
additive composition into the tissue web at virtually any point during the
manufacture of the web. The additive composition generally contains an aqueous
dispersion comprising at least one thermoplastic resin, water, and, optionally, at
least one dispersing agent. The thermoplastic resin is present within the
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size may depend upon various factors including the
t hernopl astic polyner that is present in the

WO HPEISP¥n. Thus, the average vol unetric part i ROTRUSHE047785

may be from5 about 0.05 mcrons to about 5 microns,
such as | ess than about 4 mcrons, such as |ess than
about 3 microns, such as | ess than about 2 m crons,
such as less than about 1 mcron. Particle sizes can
be measured on a Coulter LS230 |ight- scattering

ﬂf rticle size analyzer or other suitable device. Wen

IBRQIRIoN 2t 4 fRlatively, aoall PRGie pizee U rRXaRpRIA. theanenage wolumetric

tﬁﬁi’h&lé%i&ofl\mb dl%ﬁei hﬁl&'ﬁ&’ie%%éh BB8US hiicroh®. The actual particle
orm The particle

t ypi cal | ou in a_non-fibrous f
SRR sgﬁﬁ%lﬁp YRADN WNqusdagtars insluding fhefhesmopiasie polymer that is

Obregaiitﬁih ee ﬂl&)peréi@n | Erﬁﬁstthérh\@?a%ﬂ Uﬂuﬁ&rtggﬁgkl%s%g may be from

1
éﬁsqébﬁﬁg@ﬂ%?c' ﬁéwfb‘é"?*?r gfﬁp%lﬂfét %'Qﬁgﬁbav Reoutifinpictess, such as

dmamntammf midﬂ@nsg rs@gn {’ﬁs ltdss§1 giahsawjt@f Mictohs] Sirc®hs less than
alt en

ot A ThRE B lists Sized 565 bk MeaeiIRdiaron Coutlsr LS2E0dight-

Bebttexnag partickosize 2005/281 92 3fHar suEdbBulbvicat WHenYsres¥ in the
.and PCT Publica 2005/ 021622,

2 /021638
Z0BR 0 KR trsiBN ofminsp ok iihe 1BpupdrRls hs SrerTprGRtc resin is
¢ypicallyniennd in hmcﬂdﬁbmuséqmrrpo& tion may conprise a
[T e e L R TR T E
bepesmtian apgduat do Bboat 2.Dssueh aslesst than adgtl 1.7\® 1.5.
B L s M ngaprmie o th accive
compositionwf thé present disadsere ans dlﬁc&ﬁeﬁpf@t?mlﬁtaﬂeé WANKS. Patent
. t i or o

APl Rl e PR ERS, Bl Aebfidion Pubtcaion Mo,
2805/6092868 NP 6T Publieation NoaVie2ods/de 1638) antli POT Piiication No.

d the 25
B4 2R PRI SRR B, 2,

web ahdondembmdireent, thevadditive chmpaditioni may compoiseta film forming

b?rngBQﬁIPﬁ %apggleltocg‘r f%érﬁ‘é‘lgs 4 fi @géﬁ%?gﬁ g#:% ﬁgg R E%%b. For instance,

wheo émlpatwasplfed tm aahabumWebt iine aduditve compbsitibe can form a

&%ﬁéﬁﬁnd’&}% bdtr?nt(epéo?mre%%f ﬁi f FJOP(Q‘? ?{!38 %ggﬁ%gsctoﬁfénosmon

he t1ssue web a not
ﬁﬁr@@m@tﬁmnm@ta@ mym@ lwmdsovenome Boface dithe tlssue web. The

Fe[’Fat | ve| nse%ﬁi’c gﬁr@ﬁﬁ?p % lé'tg ﬁm Eiai :s!e‘E '&gﬂ& V%ﬁﬁg Giftrifls are
%Rﬂi?'ﬂf—’dé" b film.ohe elte 'Pﬂhefqnermﬂrws camvayaiependirgdupon the
ARbURY &f v E‘@t‘hﬁ@gtloﬁ pgﬁe ﬁftr{é"’\é P%'ﬁﬁeche ¥Ranner in which

treated discrete areas
thendditive ¢ripowition ishappliag: t@bea@gnq@ogﬂvamageathes@mnm@ allow

MRIRORTHE Eﬁgélﬁea@md&'é%qg@/c@%miﬁuoﬁé‘ RiA %ﬁd"’}ﬁtol tfl@shltnte?iﬁte of the

property O base “sheet. For I nstanc
tissue pal rsmfefegé% the wigking wsepestiens of thextiesye web @se not

subBfardiafly aféclY BY thepr@ibnces BEthe®Sdditive composition.
in other embodiments, when the additive composition is added in relatively
small amounts to the base web, the additive composition does not form an
interconnected network but, instead, appears on the base sheet as treated discrete
areas. Even at relatively low amounts, however, the additive composition can still
9 .
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| ess than 2% by wei ght, such as |less than 1.5% by

wei ght, such as less than 1 % by weight, such as even
WO2087/9138%¢ 0. 5% by weight. 5 Further, in sone PCT/US2006/047785
enbodi nents, the additive conposition renains

primarily on the surface of the tissue web and does

not penetrate the web once applied. In this manner,

not only does the discontinuous filmallow the tissue

web to absorb fluids that contact the surface but

does,  not. significant |t%/%l nterfere with the

al s
2BRPRRGP BF ISPREORS BEARSTNAYS (8% ABS ShBet dreningienge: tiedeel of the base
aﬁmmtc&noﬂie frhipiotted BREA in bRfoUhSs REdithay ﬁbéﬁfﬁ’g% Bj{ Weight, such as

ni ficantl |nterfere with the liqu
§8.‘€% ﬁ) g}sr’*‘f%@h? 3% lasgdhard - Svei hyeweight, @&gh@ lepg than 1%
sby arRint, Slick aeeweub leustthaﬂ'o mttgmafglhal ly inpacting
adverslggéaon the sti he web. The thickness

of the" 410P% % éO@&ﬁﬁB@?‘f ImsR w'éfﬁ agfitiye comppsitian remains primarily

Souf flaa?euﬂéc@of RS sE8 ARIb SR d¥as “°g??§ﬁgé‘%§hé’a ﬁ%‘ﬂ: ot applied. In

ngredi ents h ad ve conpos
8 BB el 2 SodkierdircorgrbuR S Adew thadssus web o absorb
tﬂumk mscoﬂm“bwﬁé yuifscahalalsd deed h?ﬁb@h%t%nﬂp ireAdie With the
or ‘i nstance

vel t he
ARl é%eha 1B PPaB TN 1a5a 2 uost . Thus, the
mdmmmscombobmmﬁ rdoéd o Big nifﬁ:ﬁﬂﬂﬁ intBFBRMRTth tﬁehﬁqmd absorptton

t hi £ss m about, m crons . to ab
PSR o RY wab whiGRARG re Sretanef i Habotitpup substantiall
rmmactlsg adOersely oh td ymrnesksawtmiw I e\éelf fs t hteI

i fferen

addi ti QSi ti

fhe balte EEBRRsIc R Atitde 2PaipaRivniwnen piesaabonine surtace of a

"me| sheekoan \ﬂmﬂpbmdmg upoh ahé ir&jr&dubnw slfle ?gdh?\e&kﬁnposmon
ar e form € pase

I t t
2.8 3P ot il T SRRl InE Ishravil Riiness ey from
talu@ut 6igmégrbyis &b abzd!tefl Ota)&mog_heen higher a?ﬁg?a'twelsé gd‘r instance, the
0 as .been disc a
TSGR MATHE rptn R 3 TBRR ool FEmictPhe.r AT lsvey add-on
Hm@s Jevetverhthe mMnb%Fayﬁ%ﬂﬂbm ﬁ)cﬂjtte]ﬁﬁdqi%rghte_to about 1 micron,
con in the additive
tcsgﬁ'éggﬁjfl or#b%éﬁ B33 '?y ’°'a%g ‘h‘é& z&%’ﬁ "¥¥e particul ar
appl i @Mtrelatwelydowtwdd@s levels, thes additivé l&om’p@smon may also deposit
st sin is,an
QFFF&?Q})WQ{: the %Sig’ﬁuseﬁgﬂd‘“ﬁ‘: %Dr%laef ﬁ %ﬁ’r&p‘?ﬂ {?r‘ﬁ?ls For
exapde, tai ralabvwéowfaddmtavew. adt oplgrdocdhacnete trea!red areas form on
W&?Q@ER?&S bupfh\é' éﬁ\{)éf%cg@ﬁﬁéi%n ﬁéﬁ%@qr&ﬁ@z W tf%eag)rpoggaphy of
the baﬁ%ﬁwiy rﬁm mﬂangs.eu oineranbodimenthit hasbeeh [djscoverad that the
A8 cBhiotERion oot e Erebeli i ors Ise Gilet Wit (8 base
mﬁtwm®47785 In one particul ar enbodi nent, for
I NSt afpRe 4 e?éﬂ?ﬁoﬂé@éd %sﬁﬂ:&/ﬂf&?eﬁ%&ﬂf]ﬁ WL Eaglhwg%ornéaos%tlon may vary

al pha- ol efin interpol
derending voanthe gag&uéa; application and the desired resulf. In one

embodiment, for instance, thermeplastic resin is an olefin polymer. As used
herein, an olefin polymer refers to a class of unsaturated open-chain hydrocarbons
‘having the general formula C,Hzn. The olefin polymer may be present as a
copolymer, such as an interpolymer. As used herein, a substantially olefin polymer
refers to a polymer that contains less than about 1% substitution.
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WEL200

fromthe group consisting of a C4-C20 |inear, branched

or cyclic diene, or an ethylene vinyl conpound, such
%’ﬁ'ﬂﬁpﬁacet ate, and a conpound represent ed DRCHBUSHE6/047785

formula H2C=CHR wherein R is a Cl-C20l i near, branched

or cyclic alkyl group or a C6-C20 aryl group.

Exanpl es of conononers include propyl ene, 1-butene, 3-

nmet hyl -1 -butene, 4-nethyl-1 -pentene,

3-net hyl - 1- pent ene, 1-heptene, 1-hexene, 1-octene,

1-decene, and 1-dodecene. In sonme enbodi nents, the

i nt er pt YifePadiculasempediment Joringtanset theoslefi polyntenmay comprise

a&ye BlpHa-S2nigk :ﬂérpo]ﬁnéf‘opéthﬁién@rm%ﬂfxfrﬁ%@ n% BSmonomer selected
thernggl astic resin conprises an

i PR ips 19yReR cansipling 9f a fe-GictliReat, bréagh%ﬁtecst,@nwh@nmmr an,
S&h?@h@%lﬁfl%ﬂﬂ!ﬁnﬂr QUEh as WK aEeRk, YndSh EMlln%Bﬁnd Fepresented by

near, branched or cyclic di'ene,

c‘&ﬁ%ﬁﬂﬁ'a HalrrGHBWhereiy Rina %ﬁndmaqz@aephem cgelie #ikyl group

ltSr @C@bz@%@yﬂgraﬁﬁr E@W&ﬂccﬂﬁon@%@?ﬂ ﬁcﬂd@’ﬂmﬁ?l‘éﬂg Té:outene 3-
0 ary rouE | es_of conmononers

é?ﬁ WE ghuten %nf? yl3 1?69 E. 3-mettwhd-pentene, 1-heptene, 1-hexene,

4t-oeichg! ﬂJddvéﬁbeﬁﬁd 13d6®déﬁb ﬂrﬁﬂﬁé@ﬁ%od:ﬂaeh%‘)?ﬁé‘mterpolymer of

8 decene, and 1-dodecene. I n sone
e‘ﬂ‘E@ ﬁi\#’@ ?'Pﬁétyc?frfﬁﬁ%%\“ ahowt 082 afcCat  about 5% by
wei ghtintath@baunbodiniery, thB&h@lﬁﬁomésﬁ&%sim&&hBﬁédéfﬁﬁ alptta-olefin

ange e od| | ene inter i's
TR Bronviri By <& FEaef bht somanioris sale ted frare fre group
mynsisﬁngsﬁéthyieﬂié]ea CL-E58 Niheard bMohedrdt dyehid Hié®e, and a compound

RERSEDY L G UCE el RSl R G B ghranced or

Tyniid alklyl groaptareCeGran grodp. BRENPRS of comonomers include

BB B, S TSGR ¢ S Pt et

dehemehns) 'I}mexepe,l 1Hoctem, driecepe| snd 1bdddavene’dn some

| %g:{ttyyouimgﬁ shh¥Ilué % %@h?ne i® Slre%%g:?;} gﬁtag%tllt% é(nvgetgﬁt to about 25% by

wﬂwnwfﬂhe lmemdlmef I kmn'&eembodmmrpromndne-ethylene interpolymer
'&{ ene 1- butene copol yner; copol ymers (including

as orrers) of an al pha-olefin wth a conjugated or
non- c thegetadpldsafdhaerdplasticalelsinsnelpich et Bd ulsyéd in the present

QHEECJS%RQ Inclﬂ.%éﬁ{)l%ﬁéo&ﬂ‘p& %gﬁrm&%@gﬁ%%y(hﬁ:ﬂ%' t%ﬁ:g?s) of an

nor pnor nene CoOpoO
elefistasiebras etﬁulslmeasrmww ebutene, Bmtbyl-mbutene, 4-methy| 1-

E%ﬁe%?{\éﬁﬁ/l -1 WMl Cpﬂé&tgﬂéeg X f"ﬁg Ny %%{Hnlégqt §&ene, and 1-

|ene as y represée

ge@?gﬂnaﬁs mwmiwnpras@peﬂque pplyethwerlm @qlmpwlene, poly-1-butene,
eneﬁ%\tﬁgh erﬂﬁﬁgl entene Po%—tf--methgl -1-pentene,

r opy hexa € copo
{ﬂn@n@tqw mlmewfmve-amaae chlwmom@pmaene 1-
%%‘E%%J‘%?‘“@'O"E%’“ CoROgEre RRGLUITY olaFloMicreP St b Bbacolgfin with a
eV)ivoaiedar nmwwmuaﬁeﬁwlme as mncainep&mmV sthylene-

butadiene copolymer and ethylene-ethylidene norbornene copolymer; and

polyolefins (including elastomers} such as copolymers of two or more alpha-olefins

with a conjugated or non-conjugated diene as typically represented by ethylene-

propylene-butadiene copolymer, ethylene-propylene- dicyclopentadiene

copolymer, ethylene-propylene-1,5-hexadiene copolymer, and ethylene;propylene-
11
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et hyl ene-vi nyl al cohol copolyners with N nethyl ol
functional conononers, ethylene-vinyl chloride

WEHB1/415856, et hyl ene acrylic acid or PCT/US2006/047785

et hyl ene-(neth)acrylic 5 acid copol yners, and
et hyl ene- (rneth)acryl ate copol yner; styrenic
copol ynmers (i ncluding el astoners) such as
pol ystyrene, ABS, acrylonitrile-styrene copol yner,
nmet hyl st yrene-styrene copol ynmer; and styrene bl ock
copol yners glncludlng el astoners) such as
B amene el pes ethylenéryinyhcemphund 6ppolymers such as

Sétﬁyﬁﬂé-darﬁﬂ%rcﬁfﬁe %bga nferg Lt mﬁ?ﬁyﬁ?m&%namrﬁaﬁ&%m

nmpounds “such yvin

pﬁihyl@nﬁwnsdé\lr@h@hp@wlu@ew %Nmtbylptj@nmlmhm@omers,
Cé’th?lbhg-ﬂrlnﬁ%ﬁﬂriﬂ@ﬁ!o oﬂ%é!ﬁ%iménélﬁéﬁ{rh@‘éﬁld @rrl'ﬁh lene (g:eth)acryhc

am des suc

net \'/ met hacr at'e
%ﬁogo EM%&M%M'em-(ﬂﬂ#ibywms@molmey é&r@ng appolymers

t n I
f{g*ardlel’i&ﬂt%gmg}tfﬁérs)%ﬁggggoﬁgﬁ%yﬁéz QBEO al‘,ﬁ}k?% {rg%?g;rene copolymer,
ene by

JH%‘WF?&VFF’PR@W“FHEQPP@@ﬂsaﬁﬂﬁ éiqpﬁéﬂm%mdﬁ@lqwng

ld?aﬁ@ﬁ‘ié'r%ddhrﬁs ﬁﬁ/réﬁ@bﬁl&adlé@ éBHo@yméParP@h?ﬂ% tHereof, and
enbodi nent s, ol efins such propyl ene
ﬁ&rf%?m%ﬁae-sfﬁﬁae ddsry REPRlY e RRIYViBYicEamRRHISIS such as

m;ﬂ chisidee bblyﬂﬁnyﬁ@éwé eRerine Oﬂﬁi(l%riﬂeeﬁﬂ%udene chioride
I'n sone enbodj nent s

ter nNers, a sed.
BB’HY‘?,’ BBWW?Z‘P achdatey andipahrgethivbinst fpﬁﬂrylﬁ{q polyamides such as
B:QT 6.b8don 8,8/)ahd rRﬂén 12|0the3m66fa<398§o@)ésﬂr§tsgﬁh alé'spﬁ:flyethylene

%Pdﬁﬂﬁ‘l’ 31k 2P e g eerr el OB E}gq?‘gaégwéljyphenylene oxide,

landrthbdile) Mhese résine denské Yls@ﬂ'e)tﬂéhdfpﬂ@%r(irh kEiBinations of two or
het er ogeneously branched ultra low |linear density

E); honobgeneously branched, |inear
et hyl émparicalza-evhisddimetien Poyyade iis Wﬁ@@pﬁim[ene polyethylene,

B 0B st AR R b it Aot 4y ksl 6 e Hsgigene-diene
mrggga;ja?rg iase uesad in Btlalgief‘emﬂgﬁlméf@i hth5 ro?&&uciﬁ_ﬁly&m‘s include
sglosure. .
Prfbs0raps RONmer Hesgbar it L S SONG A 097 by Elstan: high
tlepsity poliyethlylgnel (HEPEY asl deﬁdﬂyttahm lp@efm.lr r:gam?s 69)8 to Anderson;
figeodeedielt Fiarttns Hpat kb deteRPaliblnpe tbbRER
heftemgmremqslsalsnanchedsnltrad hmwmgTe&e:Barmny (lélhDaPE) 3lg)omogeneously
N IR T i
wsiacttﬁityl linear sthylerre/alphiheslefire palypiers whiiste can biel pabpared, for

4Bl b9 g GAEBREIEBERORETMAIRE Koot SR L. e

quggﬁolspre efwhigh qrocdnsdisiincaipSrated herdib by réfe5668¢8Ahd high
e o A0 o B85 B S RS o v
densilyqralyethylene JLBRE)r do y'stlil andther Iemtmisnenhgﬂ thaanesem invention,
ﬁg\(ﬁ%rrﬁ&ﬂg sgn g@pg%ﬁ aR UTANShEaRs0AM8 %rcicpgéjpdlﬂner, such as
_ethyiene-acryllc acld (EAA) and ethylene-methacryhc acid copolymers such as for
example those available under the tradenames PRIMACOR™ from The Dow
Chemical Company, NUCREL™ from DuPont, and ESCOR™ from ExxonMobil,
and described in U.S. Pat. Nos. 4,589,392, 4,988,781, and 59,384,373, each of
12
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6, 566, 446, 5, 869, 575, 6, 448, 341, 5,677,383, 6,316, 549,
6,111, 023, or b5, 844, 045, each of which is

WOFEBH 8%t ed herein by reference in its entir GEURPE/MA47785

al so suitable in 5 some enbodi nents. O course, bl ends
of polymers can be used as well. In sonme enbodinents,
the blends include two different Ziegler-Natta
polymers. In other enbodinents, the blends can
include bl ends of a Ziegler-Natta and a netal | ocene
ymer. In still other enbodinents, the thernoplastic
r\'é@r-'h 'm@@ern%atﬁdrherrgmabxbreéﬁ@ncsfm itg@nirety eanghethylene-vinyl acetate

endie! PaRhfer cb%dds:mg Mchbéél I:@U snbsﬁw&nb 538,070,
thetherm)plastlc resin ngrlses

G565 P HBE0 875 AR B BT B3 RGHBIAD: Btk DT sy 5.844,045,
Fachl dfeidch %Ba%rat@d%@mﬁ)y rHierentl Y REQnBRY O%reS1€o suitable in

copol é%ogﬁn%qtss ' esen%aﬁa}?lgé}ﬁeaf Eﬂ&%ﬁa ﬁgg Ib't:aluvsed as well. In some
tdﬁ\@tbcmlﬁie%id ithe BRHIAR inSILES tR6 difksrBHi B z'eﬁrefmatta foRfieds. In other

SRS enis, e BEnie anShc el Hmiot degirNata and a metallocons

potyrmien | lasstill otheSemboditiems, Stﬁe&ﬁér\nﬁig)oll@?io&e@irﬁﬂﬁécﬁhté&ln is a blend
itive conposition

n For, so enbodi pent s
ﬂ%gw?dmg%ﬁﬂtrm gf'é?c?'i“? ng‘i"'ﬁ"?ng conposition. It has
been flovnd panidu Iéﬁmbbﬂiy‘ﬁe}ﬁeﬂﬁ(xhﬁ%splagﬂiéﬂrﬁw@bn‘iﬁiﬁées an alpha-

.aSIS |nfomn h év\hiletheet_h_lene&gd

SR R BR sl ST Withd catiPpe et SSmuraiodibpRage. such as
tleoatené.s §'_he emuené hedwmcﬁp@mmaybmsemt afodienahe
%gﬁ,@fglglrpﬁ Slltn né%r%pf’c&ﬁn%}ﬁ%ﬁqm@qﬁndl H’%rl{ﬁ?n{lw@ast;c resin, such as
etimimsé-aquc tahat copolynet.i ©f pakivatarfauiventagen the ethylene-acrylic acid

PBobR A s o RuhobPalEecTf e $ERs o ginpersing agent.

Fat somestmbedintdnds, ghb ddditiveasumpaditioresicmpd Icprm:mserui film-forming

(O8gHB A4l o ERPRHVIR AN b

assist B. fohingtfivms nwplla the ethyégienand octenassopotymehipivens the

S, SRchiABIUATS o ey o cFihRb b s by flay pot form o

flor wmithin t’myprnduet Hepending dpoadays thegcmmposugbe issapplied and the

I .
5%§ Y of F%rﬁ?é(%@ &é |~0%§blﬁ§ a@)ﬁ%b%g ﬂgl $ﬁMll 8h h the tissue web,
(] maarheemmumugus eodiscontibaens. | Whier preaenﬂﬂogether the weight
Hioselsen e Biviche pha BelesedtotriEr A8 WeTBlhyIBRG-86iyic acid
egnnlymen mayhe: fomsaboudrn: 4B tniabouigta:6, sugiuas from abowi3:2 to about
2807/ 075356 PCT/ UB2006/ 047755 Dependi ng upon the

't herrmgl astic polynmer, the nelt index of the polymer

may r& g@qrﬁml%@upsm, gugh gs tbe pthylens aped grteneogmpolymer, may
i et gfed v b s0d, Sl 40Tk Rk e
polymer may have been produce.d using a single site catalyst and may have a
weight average molecular weight of from about 15,000 to about 6 million, such as
from about 20,000 to about 1 million. The molecular weight distribution of the
polymer may be from about 1.01 to about 40, such as from about 1.5 to about 20,
such as from about 1.8 to about 10.
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i ndex of the thernoplastic resin may be from about 100
g/10 mn to about 700 g/10 5 mn. The thernoplastic

WOHPHORY al so have a relatively | ow el ting FSTAES2006/047785

For instance, the nmelting point of the thernoplastic

resin may be | ess than about 140C, such as |ess than

130C, such as less than 120C. For instance, in one

enbodi ment, the nelting point may be | ess than about

90C. The glass transition 10 tenperature of the

thernopl astic resin may also be relatively |ow. For

i nst anP@pending ugoadie thermaplasiic raymer, dbemelhiagel of the polymer

| rﬂ%? réﬁ@é‘fréhpéﬁoé%oﬁ Fjﬁrﬁ) Rin {E8504Ne @Pﬁ)‘%rrﬂ%&chg%efrom about

one or m)ret erng& I C resins may ont al ne
vi-P1E/ 40 f1ie ta alput §@0 atiSms | prarﬁpl&nlramﬁmbpﬂmnt the melt

aheek of tHé t‘hlérh“@ﬁ&%ﬁc SR AR b AP ALOR W /1 E%in ﬂaﬁabout 700 g/10

i nstance, the thernoplastic resin may be present
t"A®-aqueous di spersion in an amount from about 10% by

wei ghtTﬂ@tIﬁbﬁiﬁbla&@%@éﬁn\fﬁéﬁEfso Heeh Asafiv é?*ﬂo@@ﬁi@ltmgzﬂo/mt For

t.o about 50% b In addition to at ast one

tRIRRER t&@tfﬂ%'tlrlwo % of the tharswelasic gpeindnan bidgss Hagabout

caUPgl, Buéh 8k 3Gy Fh'aﬂgi JWIENEuCh és‘l&s%ﬁﬁbﬁﬂ'%%gqfﬂr ihstaAle, in one
ids inthe 20 formation and/or th

EG0hqinaRt B Telie pomt sk O b1ss BAR APPURGPLE. The glass transition
deﬁperau@oﬂﬁléﬁhérmmﬁsiﬂﬁdmﬁ ﬁ’fd@cﬁléé 86 retiteNéw. For instance,

36 glasb Al ferisaanicd st s Ren aPgUtiptism suchyas; less than

mmsuanoas t he dlsper5|ng agent conprlses at Ieast one
carboxylic acid east one C

ol 0 T S B o pdlmaptasticdbsiys Toay B Gonfaigsa Within the additive
canipmsitidncinati amdbnesdmrabdt AW bgwaﬁhtqaréwm 0B B¢ nflsight. For

bt B e BB B B BB
bBmaontdrone abpdl ﬂ@%&w wéigm: ttlaabmnwt 0% b@%@ight, fsie_cﬁ Qistf_rcgh about
a aci r at | east one carboxylic aci
?Bg‘b??e%?g@gq)ﬁgyc‘%?'%ﬁyl ic acid ester or at I)/east one
car boky bddltlanltg at fsimgﬂnetrh?indﬁbstm{eégpfthé Bgueous dispersion may
cid ester_ has, f.ewer an car
Sorlrina i ahe % HERBlb8 A0eRtis il a0SntihelRie n the

ﬁfrmallenmdﬁmdylbl sﬂalattzahonomf the dlé;ms:gno Ene ar bmt?l Hrsper?ing agents
ester or at |eas

Afdly b RISl ke el IR BN SS £ of ¢ he

car bokygenrerat; |amy&utabierm.?.p&|2mgnagﬁltmmm used.ohrsond embodiment,

?g:ﬁgsogy ?gham d?ers:ﬁ@ @%&9%%%@% E%‘?ﬂ bRe 2hrdi§lic acid, a salt of

sdeasioons ARy acid| encarbongicacit estdriar sattiaf the egrimmtylic acid

Sl AT i FE 1B O o

. slighbas myintaniciaeid, stearic acid, oleic acid, and the like. In some

embodiments, the carboxylic acid, the salt of the carboxylic acid, or at least one
carboxylic acid fragment of the carboxylic acid ester or at least one carboxylic acid
fragment of the salt of the carboxylic acid ester has fewer than 25 carbon atoms.
In other embodiments, the carboxylic acid, the salt of the carboxylic acid, or at
least one carboxylic acid fragment of the carboxylic acid ester or at least one
carboxylic acid fragment of the salt of the carboxylic acid ester has 12 to 25 carbon
atoms. In some embadiments, carboxylic acids, salts of the carboxylic acid, at

14
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atons is 25 to 60. Sone exanples of salts conprise a
cation selected fromthe group consisting of an

WA J08TA758%t al cation, al kaline earth nmetal cat iRGE/USR00G047785
ammoni um or al kyl amonium cation. In still other
enbodi nents, the dispersing agent is selected fromthe
group consisting of ethylene-carboxylic acid
polymers, and their salts, such as ethylene- acrylic
acid copolynmers or ethyl ene-nethacrylic acid
¢ g{ Jer s I n ot her enbodi nents, the. dispersing
AG8Rt ORS CabeXYicRCH frngmentaf the pamboxylic acidlesisi ertitsssalt has 15 to
25 calbonntemsisragreferreayl HREs!
altcohal 5 %fﬁégg or pho@%lg%'e%n {jyoxygttﬂyl enaté?'gpfcarbon
A CBRIF £ tB Q EPme Lanmien el sais War%ylt@rﬂ@n selected from the
cgmdp/cehbiﬁhﬁ@&f ax ialitaline R catior] él&ﬂmesearﬂf C}ycafﬁBﬂ or

hol ethox Iates al kyl gl ycosi des and
aﬁqﬁ&%ﬂ’g‘lrﬁ% 'ﬁg? &ﬂ“ene acrylic acid copol yner

i s usdd still otheh aﬂﬁds@imwltsﬁgﬁféﬂisp@?ﬁn b?eﬁpiéoéélé@éd ¥ the group
astic resin. In one particular

24?3‘%’(?? ] eal %"etaa%[ ggf@’"d?‘é’ﬂ%%ﬁ’%@ﬁ?éh%saﬁs such as ethylene-

eichylicaacid capolynire oe ettyistieimthactyiitya6id @opslyyhérs, aci d
copol Y7k rand & fat CI d, sych as stearic acid or
ol ei ¢ "AEHET SHIROY 4 %&'Sgﬁé‘fﬁ‘g aggphisaglegied from alkyl ether

carlbowldies, lmiruleumaaulfoha?aﬁr eﬁlﬁ:g‘tate{ﬂl pblj@ 9@g@ted ?ngohoi

unt f.r ut Q. t 0" about
SYIRELH: WhosBndi2 ARyl Eh A28 Heakicls, Aapaas ethiana.
Qq@@wgpwesp@meﬂethalm LoyT0): aispersnmhgénts\/\éhﬂfarﬁﬁhd%%condary

H of t
BRORE! ShaRPaltY, 2K BB:GEmet s ki Eicefids bbout 15
such W&n etnylemevacrylic acidloompblynidr. i usedels adisbefiThg agent, the

SeP e by el sl of BnEMIGRSIC R Y50, “cuch as | ose

~ than bfb@m.ﬁ PEU%!larcﬂmbmmm;ethe atqbeoam kiisi&rﬂoﬁheﬁtanﬁé an ethylene

b 0
s oo o SR I R B s, s
stgaria gc&bge(pigicrﬁgslmp dl hetdmenlmngeargann sushi axhthishearboxylic acid, may
t
LA ARSIl o R S, Bl REROPOARLED 148 pbout 10%

hweighfsue web during formation, such as by bei ng 30

dd [ . . .
el Z?.“i‘é%"“‘ PSR RIRRD (1 UBELE iharian ao contains
Waler.c ¥Vater Eﬁﬂ%@ﬁdémasd@lmyngwaterng desirgd. ThienH of the
dﬁﬂé%‘ﬁgrdlsﬁhréi%\“ﬁé geﬁ%l’%llﬁ% taﬁrg dUM oDeL 554 (grlo'ﬂ'a 9b3& 5 to about

to_I rove_ processanl the Spray

P ritichagiomabouty mmwﬂ O?@%@Wﬂ%ﬂﬂ@@ﬁ@ﬂﬂl‘é&mave a
sﬁhdé Coffnt @H&Q%Hﬁ%bgﬁt ?’@%dsﬁé’h Eé %ﬁ%aﬁ W& o089 SEor instance,

ersion, in one enbodi nent ersion my’be
ﬂf‘%?’ EontentAf ‘&’erﬁqWﬁé&ﬁﬂﬁi@lop rrnesesaﬂgq:iwm about 5% to about

60%. in general, the solids content can be varied depending upon the manner if
which the additive composition is applied or incorporated into the tissue web. For
instance, when incorporated into the tissue web during formation, such as by being
added with an aqueous suspension of fibers, a relatively high solids content can be
used. When topically applied such as by spraying or printing, however, a lower
solids content may be used in order to improve processability through the spray or
printing device.
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exanpl e, the kneader may conprise a Banbury m xer,
singl e-screw extruder or a mnulti-screw extruder. The

W00/, di ng may be conduct ed under the condiRGTAHS2086/047785

which are typically used for nelt-kneading the one or

nore thernoplastic resins. In one particul ar

enbodi nent, the process includes nelt-kneading the

conmponents that nake up the dispersion. The

nmel t - kneadi ng machine may include nultiple inlets for

the varioqus conponents. For exanple, the extruder may

i ncl udBhilganyimethod may bedisesl toarpdece ther aqusous dispersion, in one

dembbainerit, MRCHSPRASRIN maR b rmhid ‘i‘%‘ﬁgg ) m%ﬂ-l@‘l%tgh M process. For

posi tion of the extruder. In sorme enbd i ments,
dFXBPlS; Hie kneader mayicompdse edBanbwnrmixernsingle-scew extruder or a

aptl-s cr¥evdktRIeg N ke i | ”
mgzr BRI THYheR KAGHaihg 2hay BY ERAHLERE hder the conditions

ArfdYRICaINARad for dagli-kepading the ore or meradbeiniepiastic resins.

Wi th tiReor peGbllaf eRHOMEHERS, thdBrockss #lHidds/felt-kneading the
containin he aqueous pol yner di spersion

C%ROSi ti or}? th | )

cCHHNBRNEIR it dnele up e disperrione hhe syplt-knegding roashine may

i incladp mattipie infiDfor ke VhRsEcHMBoR¥nBE I dXafipldl e Lxtruder may
t are used to formthe web. Vhen

mﬂtp tgg tiFErs thg. > I .

dPBHAR doyrdpietsPlaged im gerigsiq Furtheyr, dcinsier: a yRCUUm ¥Rt may be

apfrleideat drooptivmal poskion \F the\BRFud! or dry. In one

enbodi,nent, t hﬁ gddi t Vﬁc ngeos_i ti.on may be applied

topi ol F§ie,cRedient, thesbersonds St riulscbiocsentam bout 1 to

iabowh B%eby weightevateb a?ﬁ RN, gubb@q@?ﬂiyt, mr/]rﬂmefr%[jmaﬁﬂ td &nprise
spra 0 e web. or onto a heate ryer

ﬁ %ﬁ*ﬁ‘%ﬁﬁﬁﬁ%@h@y@g%@(atﬁ% to the dryer drum

tThe wahemtrebtieg tibsue g»_ebedr_u Eb@dﬁ’dlbhee d}tﬁm&trnﬁQTréQ%nt\Mﬁéiosure, the

- itive.conpgsition is applie 0 e web an .

BN ERBii e fy Hobel b tseion oA pe applied to

iee tissieoweb topipally egcam/ b induzporatédiiito ﬂ’fe?ﬂsslﬂ.fe w88 biing pre-

: . [ accordi to a particular .
RN N tnR BRBREoE B o8t o e i Weid Gemiectppicaty, e
additive e mpmsjtins d:airoh% appliddto the' tised vast Grhbh&mé% dry. Inone

0 we or.printed ontq the wepb. en .
EiHoient Mgt e mediyRouTe s beFhellen deribaiiiaieaveb during a
q;elspirmapmds. Emh@snee,si%he ecmdielght, the additive ckt):mposition may
u rinted, onto the any
gg s?ﬁ%){%‘gg?@xgplg ﬁ{erbngre%rg\giacligﬂgg eT firum incor; eéi‘\gﬁﬁ?%ﬁe the web to
the dnyRf drurpr iTieevely can therobe grepad feomrthetdrygr dieivi.CWhen the
" sl dj.men t additive
EEDE o) 3800 B bl g e crver i, e
eppppeitien oray be anffossiyapntied oventhiengirfave areapfthé wam or may be
. . i j 2007/ 075356
QPI?,‘%!} US%(%#‘HQ%QE ?o!r:"t]%égl&??%gti ng application. For
i nst a¥ihen topisaliylappliactaca tipas vebnthesgdditiven eatnpadsition may be
$5DEE BhiY feQlet | AR Unta We Ev%b?gpﬂ};int%%oo%to the web. When
extruded onto the web, any suitable extrusion device may be used, such as a siot-
coat extruder or a meltblown dye extruder. When printed onto the web, any
suitable printing device may be used. For example, an inkjet printer or a
rotogravure printing device may be used.
' In one embodiment, the additive composition may be heated prior to or

. during application to a tissue web. Heating the composition can lower the viscosity
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Ti ssue products nmade according to the present
di scl osure may include single-ply tissue products or

WELA0PT/H15856pl y ti ssue products. For instance, i rP@ES2086/047785

enbodi nment, the product may include two plies or three

plies. In general, any suitable tissue web may be

treated in accordance with the present disclosure.

For exanple., in one enbodiment, the base sheet can be

a tissue product, such as a bath tissue, a facial

tissue, a paper towel, an industrial w per, and the

| fok Eacilitating applicatiae: £ or jrsitanss, ihe adeitive pompasitict may be heated to

| £ o THR abBut SOTUR BQUUGSCEan contain one

or nore plies and can be nmade from any suitable types
of fi bEFSll?:me%maﬂstﬁ%OfCBmg tafhenpreseatdiscipeyee may include

égﬂ? tigslve ?ﬁid&bfﬁ oﬁhuﬁiﬂh‘ B&tisSue Cp%&l?’étgs'F%r rdstigﬁée m one

not limted to nonwoody ers, such
&m QWmefﬁbtaeaPrﬂwéﬂanay ingihide tyrosRlies o1 thsee pligsar t o
grass, Insdefn%Y‘él Ay QUIEH:UIE t:s@@ﬁ%ﬁ%a}%emédfé@ﬁgaéé&a?nce with the

flbers I neap | eaf fibers; woody or
ArpEea %fgﬂs ﬁ%@g@%dm@& erm(aa#*mfdbsd@sgrﬁheet can be a

a13BUE Proddct! SIefSas h bt dEsis, %bmaglsdé Repsper té%h a%%ndustnaf
nart hern her n softwood kraft fi bers; hard

MYIB&h §"dsfﬁeﬂ'kas issterofvgs typigaiehays a bylk giat 'S@%@]CC[Q The

Fﬂsboe fproducts can cbAtat BRI dre dlied hmdl @irfb® made from any suitable
ow-%aﬁld forms and can be pul ped in any known net hod,

Tkraft, sulfite, 20 hi gh-yi el d pul pi ng
met hodberscsuitblerfok anthtﬂésnlen&ewt: fise Eh?&*{a?eural or synthetlc

B e R Ao 4R Rl S, s reoton,
gbsca Petreaf} sdtimi gdas'&? Bak O8spdrisgrads Dﬁtaw,%ﬁte ASBY, bagasse,
(ARSI ey, BBty bl o BokEfbers sucn
thasesohiameddseh deciduves s mm?rﬂl}emmemudgﬂagﬁigmbfﬁﬁmd fibers,
T Y T A
puralyptusoimaple; Hiicheaad aspehsgmtlpéﬁ!;%rgu{dﬁﬂ%@prémed ey high-yield or
\%v?’-%é?& %;@r? € Sélﬁp%&%l Oﬁmbaé%ysk%% ﬁ?‘g)}B?Y\'ug in kraft, sulfite,
biﬂfwﬁe@fmuipmfgbaemodp@lnﬁwher krigviare palpirig gmmmme PFIbeI'S prepared

- inder i
AP RErBs Ay g malblo o8 AR TRRDERRdRbiHe treTeRs and
mepheds digclosad in Lab) Ratenbd Molvumga m sssuerdcoeacmkmm to
%ér}ﬁan-erﬁ')et am?i S%‘ PP@S"J‘& %bﬁgi 3‘6354% JupB ‘&? 1:@3?%%| Chang et al.;

tic cel e rayon
?T‘@ War Patengdlog 3653501 %rUﬂfbbﬁlzerd can\adsb be producsrbise

SRnEIRIhR Ui SERbIEY LILPSE PatdiNG S 55 56 Hlued dan. 21,

1997.dp&s9rdonighdl.s can be used such as mercerized
23: PSA aﬁm Sﬁdg%gbéé JJ&'?‘#@E%%%S&J IbBKBY drly Biight, 8F from
about 5% to about 30% by dry wmght can be synthetic fibers such as rayon,
polyolefin fibers, polyester fibers, bicomponent sheath-core fibers, multi-
component binder fibers, and the like. An exemplary polyethylene fiber is Fybrel®,
available from Minifibers, Inc. (Jackson City, TN). Any known bleaching method
can be used. Synthetic cellulose fiber types include rayon in all its varieties and
other fibers derived from viscose or chemically-modified cellulose. Chemically
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properties in using papernmaking fibers, it can be
desirable that the fibers be relatively undamaged and

WOR08803%nr ef i ned or only lightly refined. WhiRG/US2006/047785

recycled 5 fibers can be used, virgin fibers are

general ly useful for their nechanical properties and

| ack of contam nants. Mercerized fibers, regenerated

cellulosic fibers, cellulose produced by m crobes,

rayon, and other cellulosic material or cellulosic

derivatives can be used. Suitable papernmaking fibers

deeated saturattelbidosietiyeisawin e beed such agimercelized pulps, chemically
a f hi

SfERe U ik BEC P sOIDIBTETROL S, RS Rpgfiafita

cm‘nphlaiee i umanhmrr@kmgdareis iFca® bestesihbiet thbttst fibers be

%'twg%lﬁuq%?ﬁgé %18& |a¥g%‘y dn‘f‘ Serggé)lf)?nlg? bﬁ y}? P?efﬁi ed. (\?}h ¢ recycled

Eﬁb!@rs cahbe mpewmmﬂbgrs atmgenenaay useful for thsie dheahanial properties

BEEBE oSG ORI AFS U088 LERIEL e,
aae@u!psetm@@ecqshlpse mieikbag, mayber angptivucetu lbylcma}:anag or cellulosic
RIePafivesSe B&'l%bﬂat%:btt\éb%%%rmaﬁégg‘? bqu,o{?a ral?:S Frrctll?cfe recycled

nore Ssp em
dibers. ersm fi @erab@umlxas%we@oébm:e%%emb@qhmar@ cagable of high builk

mtgaddv&rﬁaﬁaé@tveoaroaé&@%sm drk *asa%g%rer eaﬁsa.aﬂ%@ndam

percentage 0 Initial MDO mass
ff%@%%%f ﬂtd'éﬁia?é)oo maietsee ctivaliy ﬂﬂéanw@%rfamecweqnmq@y still at

(S4ctMBh, and n%h&@pbbﬁ&m@@@i sg9. pul p (CTMVP),

pressure/ pressure thernonechani cal pulp (PTMP),

t her mSHBehaaApemtaking fibersNbat cambe Msad dm the peasephdisclagure include

af t | eave the res
Wé)@{ﬁvaém Eb%'ﬁ HfP%‘Hﬁedj byipylping emeﬁﬁ%%%ovaﬁheg Weyigld of

&bammzfz%roﬁé}eafersmbfé lﬁéﬁfcéll? ehszhh TR oagﬁebraswﬁ a%aaétm%nore

rela,% I hem cal | Ip ped fi
geRefss q35X e'atpé%% Yiglis thg r@%'rwa%@oenb@t processed
ﬁaersaémeb@was blpveedentagefdwu@mm Woodl HaLOS BUBh piling

ess of the resent
B &Rs s iR Bleaphed enBrBR GO mRebagBHRYIB. (BETMHT
ehaﬁlﬁthemﬁlﬂi’éﬁﬁsmaﬁ pUB(CTNMISS ﬁl’é&ur@pl‘es@ﬁ@ﬂddﬁ@\omechamcal puip

REREdcrraatbAticao @RI M. Ridroiactinpleeh gheasal puip (TmCe)

highi vield sudfite pulps; ahddsigh QIEIMrdaft palpet hmgf whithsieapé the resulting
rodu

i . Al S, f the =
fhasn hioBdefeh ot fuiB. HighiRd nbéia Saie kiptn sha thein stfiness
ihelyesthfdre dndrwdztrmaﬂefatrteﬁnve e typsal tichemicsBUsul pée ibsrs.

0 e

2, 21amagendrdl 384 hodek eapale 8 talfing 305 <6kt £ gisa be ulized
hah@pradat/disdastre PEDr @326( 8¢ 0l paBermaking frétEssi af the present

Gt S ol 8 i e o e

% dbBr Bwar rec?vblg& fi léé@:l éhé ngfh' Ji€ldRiHers. ﬁl‘dyn@lcﬁ?u%'fﬁie‘i‘s are

[Sessings kir peessing, thiqwileair 0ying, creped through-air drying, uncreped

through-air drying, hydroentangling, air laying, coform methods, as well as other
steps known in the art.

Also suitable for products of the present disclosure are tissue sheets that
are pattern densified or imprinted, such as the tissue sheets disclosed in any of the
following U.S. Patent Nos.: 4,514,345 issued on April 30, 1985, to Johnson et al.;
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i ssued on January 4, 1994, to Trokhan; 5,328, 565
i ssued on July 12, 1994, to Rasch et al.; 5, 334,289

WOHHHWSE® August 2, 1994, to Trokhan et al.; PUBUSZPEE4778S

5 issued on July 11, 1995, to Rasch et al.; 5,496,624

i ssued on March 5, 1996, to Steltjes, Jr. et al.

5,500, 277 issued on March 19, 1996, to Trokhan et al.

5,514,523 issued on May 7, 1996, to Trokhan et al.

5 554 467 issued on Septenber 10, 1996, to Trokhan et
566, 724 issued on COctober 22, 1996, to Trokhan

4520 B 2385s4ed o U P o Aprkinany §,098g872 issyed opdiarch 24,

etogy: 5, 2@61@171 &ﬁdﬁﬁﬁnézémbéﬁ 96@'9@3‘ tm&&osm% 575,700

di scl osures of whic

th
ﬁaﬁobev A28 194 fo TEakien S AR 59a setad eI A2, 1994, to

tmsychaét&am @3@43 p8Y @Hmwmgeﬁew 1@93 @Jﬂf‘bldhgﬂrétrﬁl £8.431,786
ensiti e regli o

ssuqc: geet have a netwo f
'H%HG QU F%B@&%&é?hs@ 486 @2driseHerben Mﬁ"&h 5, 1986, to
| Preltjeat inet Eabs isb0, 2risk6ed 8A SMaﬂchaﬁg 3bee! & ﬂdk}‘\ah)ét al.;

fe t
oTesel g oMy 5 AP T Thokrancat s B A8 dsued on
| Sgptenibend of 4096 Qo THRKSH @t hihes b6 F04 lm oﬁ aResrsEd 1996, to

kb Bt 14 6572580 b Botfdo BT 50 bt iana

t5;)6281_8ﬁ6 dsdumdesn NRIYS13,Y1997| toayéisket d1¢ ﬁié’ﬂlserosdﬁﬁ?ofi Which are
I L g e o

* flievewith.0 Stichémphintedi #suengtidets haytHdve 4 ﬁemfcﬂ'k dfhi@ns:f‘ ed regions

fi h d

th8Hayle e mop iiEsoBal R BT T9oE 6 AR ImARB YRR Sebii. g regions

amrea'aiatwblg Iashdddnslﬁeg I[‘l@.ggI ld“belmes1 lmlh|¢ tli?gemtglﬁ‘gt)a:orrespondmg

e .a - i

AT N R A —

tover fhecdeflectidh condgiis evasmidfledtedciy ao rauq:réebmreohnffgrentlal across the

SARGort i ficte B Dbty sy BB i S Jomep gro tissue

sheek salts, : m dazol i ne quat erpary sa: tsI silicone

ol t o THE B8 Vot Pl AR KRR Lo ikt R B of inner
fihetfoSliberdiarut stiength, 92 #i$ 6&gard, tﬁémhervfmrﬁh USed to form the base

WRELREAHERARN B dherh EEFIANHRInd BaBY T h@ondifiy Boent can

oses t | onic si
he adidedidithe fingesiugy dmungrthe wesipEng &pdmamstqr damebe added directly to

g'?egc . 298G HbI ﬁ%ﬂohamb Qf?eﬁ'ié)ﬁ\%? §ne§f b USeE G ﬁ]eé;élieagnt

osure Is an org nmoni um cC
dmIOSpE& tanmeatratyomtadeb@mdm@ ngebt;m;ubrma fattydiblkybquaternary

H'Eﬁ | ng awg%wwg % @%ﬁ@éﬁyé;ﬂﬂe sa dts imidazoline

Auaterpary sads, siicon® Qualer oy 398 apdunsshoatsdiEttysikyl amme salts.
S U AEbR deddiRifg Qﬁ%ﬂfs%e%?&?&sé?@ﬁ 0. %‘iaqgﬂt NS 51389 665 to

fiber slurry 1n an a
Kém“w'%mecwoa@t@dther@m@ iederenser m Pﬂﬁmhléal‘oﬁ ﬁn ssaloses the

use of cationic silicone compositions as debonding agents.
in one embodiment, the debonding agent used in the process of the present
disciosure is an organic quaternary ammeonium chloride and, particularly, a
silicone-based amine salt of a quaternary ammonium chioride. For example, the
debonding agent can be PROSOFT® TQ1003, marketed by the Hercules
‘ 19
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present wthin the slurry. In an alternative
enbodi nent, the debondi ng agent can be an i m dazol i ne-

WO W8E¥E38gent . The i mi dazol i ne-based debondi ngCHHEs006/047785

can be obtained, for instance, fromthe Wtco

Cor poration. The im dazoline-based debondi ng agent
can be added in an anount of between 2.0 to about 15
kg per netric tonne. In one enbodi ment, the debondi ng
agent can be added to the fiber furnish according to

a Brocess as disclosed in PCT Application having an
| HPERARaEqrnBive debordippiagent 6an Re. adieddo/the Giber slurrydn @n amount

m%ow 1 k§PEF rRetrichoftd td3 H%uﬁf@%ﬁep hetad | %&@g of fibers

% an | ntérnational Publication WO 00/
f?reéa OHithip the sBsTy. 2000, which are both incor por at ed

her ei nintyh élﬁrﬁéﬁ\?@ @mb'oﬂtrh@l@t ﬁ@dﬁacﬁ‘l&ﬁ:ﬁg a8EhO&h be @n imidazoline-

process i s disclosed in which chem cal "addi ti ve,

skRgedagentyd) Bsrim%zoag@wse#&ebeagwmma be obtained, for

GAslanke SirémPRAe SVItEK Cog drofen STﬁé n'i’sidﬂ%ohﬁé’-@a%ed E&Eondmg agent
process | udes 15 the ste

s of treatin
S 5 S0P 10 3 SEsRns o BRWERD SQdhiabRt 18 e Rerametric tonne.
al | ow In@nesathbbginesiit, m@sjeb@naﬁmgt adentican mdsgaed tcpmetﬁber furnish

filt th dsorb
HrEfrding Yo, adrepensas diRaloneis PTOARE Gaenawag ga njarstiona!
VP ubiichtiers Nonaveroo/p40aw rlt»a cflﬂDgtbékﬁbér 1P M8DEEsr mqﬂix:T Published
tional chen cal dd| X be added to
REn Boin & olirhgtions bBiibafon Bo MO KBierAsS 1S on Aprl 25,
@000y which avetbdth indmpotated Hetdu? b§1|reﬁ%\&fé : ) tthaHdi}@ publications,
roc are not a oni stic
PGk R dp PR R w AR CoD el AHRYS Ruicn A Baichgnding agent, s
ragisortieal mtaroe!luhsia%taﬁrmﬁ&»%re?ﬁ hfgrﬂ%detsl. ot prtocess includes
e.appl i 0 the al on " .
ST e TSGR i b e e ve, atowing
‘ﬁbf-f cire mesidéscantimel for hdsiegitias texacq, GRedwgltiy Slufigtc domove
éﬁ]&gl‘g)?g C?rr’gbhg% ltaé:}éﬁ@&%g?ﬁg ﬁ%ézsé%l%ﬂignf‘ﬁrﬁlﬁggd p‘ug'ffscvlaith fresh water
papetm@knnnm Ppnoowesseniwed.udi ng bei ng added

oul p. HEREPlertickladdfis it ol RBR b i aaleouls

aauemmalqsg furnishbdrdndbe folimest e ryorid Mebetoad'qﬂatﬁ atilitional benefits

D Mo B30 AT 8 ool of e
inyention.oilbe rf@@mang smatsualsl areiinclutied e rexaniplesabf additional

éﬁ‘érﬂf&a& that m%hggﬁ%‘d ﬁ)utrh(e%ét?ﬁlo%g \DJtWﬁft Shditvé p:gmposition of

ast1.Cl zers I"ecuf ar “wei
E@l Rresapl leﬁ@ntg:ry c bhe chanhigads yrwm:h&dpdaamwnumssammmot
S S i, S i B0ty

BRIt icthe mevmﬂmw%%@@@hwmaddﬂd%nulwmwnsly with the

ﬁcédlfﬂﬁ% g??grﬁgltngﬁtlh ‘B’ibqph Sff&ﬁ% %@é(;g%bw’f% ?{12&%@9%%{1& ¥r additives
are blende

directly with the addrtwe composition.

Additional types of chemicals that may be added to the paper web include,
but is not limited to, absorbency aids usually in the form of cationic, anionic, or
non-ionic surfactants, humectants and plasticizers such as low molecular weight
polyethylene glycols and polyhydroxy compounds such as glycerin and propylene
glycol. Materials that supply skin health benefits such as mineral oil, aloe exiract,
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In general, the products of the present invention can

be used in conjunction wth any known nmaterials and
WEOEM/Ea38 that are not antagonistic to its i ntRSITAEKR0ES/047785

use. Exanples of such materials include but are not

limted to odor control agents, such as odor

absor bents, activated carbon fibers and particles,

baby powder, baking soda, chelating agents, zeolites,

perfunmes or other odor-masking agents, cyclodextrin

caonp ounds oxi di zers, and the |ike. Superabsorbent

p‘ﬂﬁm@l%@"w@?nlpnew i genrakangihy e iaysjsabg dngssporated into the

efimsIEHrodiydel. t i onal options include cationic 10 dyes,

optical brighteners, hunectants, enollients, and the

i ke. Migengrak thechoduriseidhe presantimgniigngande Heed ifagonjunction

bith BRP KABWALASterAICand8hetats #3eate ABYaaRBRRHE BP s intended
the end use of the product. For instance, various wet

H¥%nGrHTRIgS Al §“ﬁﬁ§“%‘€”?ﬁd6‘?‘5€?é’l’~‘éar$ Reblimited it edercgontrol agents,

Fachad Bdér Sissérberits Oddtitated EQboRiERS 8nd tp%%ﬂﬂés?‘rﬂé owder,
As used 15 herein,

rengt h ag be used.
:*%W?@?ﬂ %dgws%mar afds.#aolfes, ReHHUMES 9T RBEY wgemﬁﬁ@ng agents,

hqr@ttmehmnf\@@ﬁﬂonﬁmdserosad iZersN@ndviie Rtelt Supdinbis6Adny patrthﬁes
i bers are .held ether in

by_.whi c
(VAR oSSR B, o685 SRRIoYS enc&ddawagwﬁpnwwde cationic
alyes| opfica) bighfenehy, dm@@cﬂab@ndmomr&u@,% @etlikand/ or

ionic ications, it .ma e. useful .
o or i Harand cBEmirals Rt "areRieis kit Fotibe dndcappiied into the
ﬂddsershtelenfn‘aaweb F?Wpc&ﬁth?%r&ﬂusmhié préguth eFt:n' mstance various

er-to-fiber, bond points an S

e Eish B aghes A B o BNCu RS St PETuicE Fip ot fgpue
peadiactahion eikamphy, deupbrarg Warsgehgthsagmtatm@w bwdsbd. As used
R B B a0 SRl S5 B BB between
fibers i thg wetlstateh eByipicsliyhthe means bytwlgelo ARErs aretiens rtda@ther in
BB 8 BEQTELL iR Sy oA ok ombinaions o
Tigdpgesr yonedst art cmra]eb fit srgHon dnicbors. an;s_dny@ lappllctaﬁions, it may be
ar.e n as, those
WBERA RORANEGe b MalRe Bat bR brRiBe IE e Flein el & way as to
pnoehbilize, thfm/lfbbr-m-ﬁbeldmm poiatiuand Malm:]thefa‘t aisistahE®disruption in
tr th,after
i eP R Thi usl sl icdf) el Sy i Bl SR IR saturated
Mﬁm\GﬂBSDreﬁg#hqagen$sohﬂenmelI known in the art.
Exanp . t.re ents i
po o haliD eateliE G At st b L By AIEALE A 8¥URs in providing
theyehgatayitia mesn/aet ge@rnﬁ-tte: tepsaildhstrengthohy igesimetric tensile
C /
BN T 35 RR S T e Sl S sHERBFROents )
wet sTempgraryvest strengéh bgehis, whinh @ettypicallyl incorparstasf into bath
sPat §

H6sesPHd BEARY ghinboo LA ShA ALY AR Ml By o tesue
wchict@mm providist a predudiavhich retains Iess than 50% of its original wet
strength after exposure to water for a period of at least 5 minutes. Temporary wet
strength agents are well known in the art. Examples of temporary wet strength
agents include polymeric aldehyde-functional compounds such as glyoxylated

_polyacryiamide, such as a cationic glyoxylated polyacrylamide.
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exanpl e of a gl yoxyl ated pol yacryl am de is PAREZ. 745,
which is a glyoxylated 5 poly (acryl am de-co-di al |yl

WO WV$PB56ammoni um chl ori de). For facial tissucCTdHER006/047785

ot her tissue products, on the other hand, permanent

wet strength agents may be incorporated into the base

sheet. Permanent wet strength agents are also well

known in the art and provide a product that wll

retain nore than 50% of its original wet strength

after exposure to water for eriod of at 10 least 5

m nut e§ucl©ﬁe@pp§nﬁ’éerlcltt%%&?@8§% Nnyep strgagliodgsin available from

dCWe%rlﬁﬂﬁst\“@{%fWé&t PR P, k:ﬂlo?@ﬁ/ﬁ@g%lfﬁ'ﬁglan{lﬁ@s and

lg é roduct may be cut into indi Vi
BRGQBIORD 1356, mepuataeiigd by digulam Bic o Mikeigaton, Del. Another
Aéﬁeﬁﬁ.ﬂétdf\éewoxm@dsﬂtﬁﬁawbh#@e rypﬂleZ 7845, WRich N éﬁwdcylated

piral g t oget her, each ‘i ndivi d

SIS R araige o B | PERY! POMGRIIELE GRS sheet by a

l'ine Oﬁoﬂﬂ@iﬁﬂﬁﬁuesséﬁdbﬂ@r fssiREpfoRfiRtd, O t'hbrlﬁhera@éﬂbl permanent
ti ssues er towels, for instance, are typicall

Yy
SiEErteneth agBaR: Ry BedncsmoRtepaIing BRsaiskeet. Permanent wet

clfdrigly bgeh B are HISS mu\mbﬁmtuh Hie BRYarREplovRAd @%réduct that will retain
accor@_lanc th the. nt di sclosure % i ncl ude a

STRE éﬁé*&§’! P” FUengly afiesexposura i Water dor a period of at
deastts fnn&deer 20 layered construction. For instance,

the tissue_web [ clud two or three |ayers of
ber SRSt e RlucivneY be ruspert 1 Sitgrentways. For
dostanse.tiname émbodingm) e shreef-ﬁké pﬂgiddt nifasgbe tut Eeindividual

SRR FEhiafed B it BBl T ok aiaiane. aRéHRival. the sheet.

tl;keenedimytenayi bbe;pd’any(wbﬁndg wm@bbyammbude:togenhup R@Eh individual

AR B pend A P adBnac ety s oflwediess such as »
pecionatiali fneleBatBtissues @nd mmltaweist fordastinberarettpgikally supplied

e conprise a dilute
é%)ée%oz]ss uEﬁeg' Bg sﬁpd'%%s;‘mq’g'é’ cg(ﬁﬁgfqignf, bers. The
parti dissue webg tlatooay be tredtechinesstordaryes wijk tise prdsent disclosure

Oy N T

tavened apastrmt;om dfgr :dstlaaneu thg tispoa weteplyanan ifchide two or three
'iéfegé' bf f Bé u%:ceh dfa@% %ax&la@%%o%ﬁ'{apﬁ tcfrbe? 8?81%???{“5’90?"" example,
mfeming t%ﬁlsr 120ne embxidimenbot & device dot foroinda mhulti-layered

%trger 5 ft]ﬁ'flsl"ilksoiﬂsstpa‘t?% (\%%HMI?HJ@%&"‘% H&Labox 10

as h
gacevaﬂvmmmn moae@mvm svall 13/ and adpwentiead boxrwall 14.

H&%GEBJ? 90 fnﬂﬁgr inc §'a?f rSP{:Nm?%f ﬁé%&cﬁ”& RinAder 18, which

nor t hern ernat
sepyaterthies ﬁbﬁéstﬁcﬁdﬁl@r‘ﬁayer may cont ain softvvood

f i ber Each of the fiber layers comprise a dilute aqueous suspension of
papermaking fibers. The particular fibers contained in each layer generally
depends upon the product being formed and the desired results. For instance, the
fiber composition of each layer may vary depending upon whether a bath tissue
product, facial tissue product or paper towel is being produced. In one

. embodiment, for instance, middle layer 20 contains southern softwood kraft fibers

either alone or in combination with other fibers such as high yield fibers. Outer
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for strength, while the outer |ayers may conprise

har dwood fibers, such as 5 eucal yptus fibers, for a
WOH0BHPTPéYW sof t ness. An endl ess traveling for mR@fUSZOﬂG/MWSS

fabric 26, suitably supported and driven by rolls 28

and 30, receives the | ayered papernmaki ng stock issuing

from headbox 10. Once retained on fabric 26, the

| ayered fiber suspension passes water through the

fabric as shown by the arrows 32. Water renoval is

achi eved by conbinations of 10 gravity, centrifuga

flayews 2hany 28uamthe ethesmandpeenfanysotwesrk fibeisnsugh as northern

CEUHWSBY Rlaiion.  Forming nmulti-layered paper webs is

al so described and disclosed in U S. Patent No.

5, 129, logm allemative agbedimant, thewmtiddle layarioay pontainegoftwood fibers

NYBF SirBndih, WHIBSE BhterIAyers FdPaRRBrYe hardWsoPt Sé’r%nts,uch as

di sclosure, the additive composition, In one
Rl fibersa fonPereRiesPeEs. t he aqueous

S US pengdh Qﬁd@ssfttd%%bﬁgt; ?Jfﬁ‘m?fﬂ:rfceﬁb éﬁab%dﬁﬁ?‘l@ﬁ"an@drwen by

ﬁ additjve co i on i nstance, P
t'8lIg &P RNdBQ; fﬁﬁ?'é!e? frlavered pRpaTraling r»@&kfwwg om headbox 10.

fohes Ftaiedich fibricl 28y s lay¥hans @&%%p@ﬂ&ioﬁ%éé&%s wW#tkr through the

iaggvg%gsgﬁ ﬁlrel?gﬁ%f]argc;wg }BE:EW§%${%%oglaggﬁcmgtved by combinations of

QPEWOE icenBifugSIoorRSand9acULh dlieton héﬁ@@dﬁlﬁgtontthe forming
fi b%ous ]l ayer. 20 When conbined at the wet end with

(RENGYRAIGNs suspension of fibers, a retention aid may
al so [Rorpiieg emititdyiehed paper Rebs id dieoidERABEd bAG dnmsed in U.S.

555 o R TR R pbtol B0 b Terornce.

chl or nﬂacciﬂwnaédmth the: mmmlaﬁfjrmm&gdmmgbpﬁfp@tanﬂn in one
| O 1. I SS unt rom about

SEediol gy B airtd BhadRe AheahS eenahtionsl fiste Bat are fed
admm hé@dbd)woeTgbtadchme wmptasiﬂ@n foninstencerbed beapplied to only

A ¥indedpianth a6 BTR60 bRP: e 8ot & Hers.ohPikyfeBtiRl auring the

lwmmdupfdhe pinecess| ordathé fvdse aombirdetbeith the hquéoss sespension of

5, A7 0808 PRl ol BB orPR Wl aapt the fbrous ayer
depen@Mmgl apminlndtbatfmaadre-tpmmwm Ih@equmpﬂnmeﬂsim of fibers, a

?étgﬁﬁﬁﬁ {;\Il e gBEMs@ be gﬁgge |ﬁlr:r9 M&d{l’ﬁ Icgh'ﬁ)?%ﬁ%’n FOJ instance, in

acl a I ndus
ohe narﬂ«mlan thedemmt tmtejﬁanalmwcompnsh pobidiallybdimethyl

trﬂﬂ ?i@é]ng Lﬁfpe%yﬂ\%%p it ?ﬁg}#@:@%‘ékp %e?iﬁfﬁ the tissue

w@gn @naamOtlat:fram aboilt (et % fto @bout Bavclky weightbsudhsas from about
090 aBBYE D @%Zﬁomme( Wgﬁ%%mboddment th%addttlve

PCT/ 1JSZOO6/ 047 out 10 gsmto a
pepepsitionanay b@rpft?*ﬁ!ﬁtdﬁ Berarnowit, UR tecalpid; %muwghha?he above

bé&%ﬁtafg{(é&@r@ﬁ%&e GiPtile doliad ot ard e tcﬂihg 6;Es§§ Web.
may al so vary from about cc/
such %he baS|s weight of tissue webs made |n accordance with the present

disclosure can vary depending upon the final product. For example, the process

may be used to produce bath tissues, facial tissues, paper towels, industrial

wipers, and the like. In general, the basis weight of the tissue products may vary

from about 10 gsm to about 110 gsm, such as from about 20 gsm to about 90 gsm.

For bath tissue and facial tissues, for instance, the basis weight may range from
23
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Rarkee s

fromabout 5 cc/g to 15 cc/g. The sheet "bulk" is
cal cul ated as the quotient of the 5 caliper of a dry

wa hThesssheet, expressed in mcrons, divided petddosticsrrss

basi s weight, expressed in grans per square neter.
The resulting sheet bulk is expressed in cubic
centineters per gram More specifically, the caliper
is measured as the total thickness of a stack of ten
representative sheets and dividing the total thickness
of the stack by ten, where each sheet within the

I e [ 0, | [ ;
3636110 3o BZBUNHO Uok BT Dot il Bl e s
veighy mamn@rarfm abedt 29 g loralmmuib 8P gsphper boar d, and

Conbi fRd 8eak & b"!ﬁJllt1 AsSvaRy frorﬁta%%hf—‘g @el%tﬁ) cdBEsuch as

m cr onet er USG carryi ng out om8

frapeabout Soec/a\ toril 5@@@3 e shaet Tk’ e'ﬁ caipalﬂat% P the aﬁptlenf of the
PR O o D SR oSt Hhondl Aragebgndny i woigh,
expresped saRaas pef squase maten é’é@ reguiEng SHFPﬂPLHEﬂ?e‘P@feQSEd in
Eﬁﬁﬁ%ﬁhﬁ@ Rt pdf @%eﬂnoﬁé sﬁ@clﬁé’allymﬂel dﬂ‘?é?fs%neﬁsnﬁ%'ds the total

second$ and [ owerin
thicknesstof astaels of tgacren@sematw ﬁEIS@rm Jivigingther total thigkness of

fessackBY %N, vﬂfer@%h@h‘éx%ﬂﬁrdﬁﬁ%@%%& pldl:eﬁ:lrbﬁth the same side

product can also vary. |n general,
m Galipegiis m%pf%m@%wd%dw TAEB* th |mqjeﬂ% rT éﬂ l' Pdo
THickss (éﬁi £ bﬂaéT&éi' Pﬁﬁéﬂ)oawcéhda@oﬁbm@d%tﬁ %h%ﬁé 3 for
to abou{_| he basis wei g_qf eaclgJ ¥'
idornt] %G’t"c*’fd?‘%}%fr%‘%ﬂ %&G(W'"Qd’qﬁ i1 a‘ga Emveco
Izoom msué CHlipesTester avalidbleHflodSEmMvEDs, dné. hmeamee@ WSregon. The

fofi ti
PNGBTB R A padors b kit Heteats 158 grarmn ot saveie.ntD: 2
preéscrm m&areac@rrzm Wlnﬁmmetéﬁr aipi@sdipe fod digmeter of 56.42

et Sonel i pES gtondreann TR RSs Bh D FPmeters per

_se‘dmimtlcally used to define the several fabric runs

are rec

hat “IOBRRRl b BToo - e Bsisb abbb ot et BB véb Sfesent in the
plidduet can eléolvlary:l [:n géheral) teetotaidmsig wmgm of da}nﬂﬁplemxjy product

RPHnF feeaae g hasdnnevessudh oy 864 28/ i to about
hwtgbw Thalsi, e bagis wiedgldrof @aph iyt sarabe sioneabo@o! h(bgsmrto about

to t

GBS 5oFLER e SRl AP BRERESNP40 B3Rt g r o | 50,
The f@nne tiga agieous suEpeasioho! Jibppoistfosmel do atissuéaveb, the
(il b Blook§Sed BYRR Y ABONS Kb 5 R REts, or
eampler mielmgatocﬁ)gsz.stmwytsd melimnet for aking thepyghdried tissue
SHdt§N or@mbflél Q6hSBnind roltd! ECN% V@ﬂy%@dqs define

carried out, vacuum sudct1 on
mgtﬁevegaliajp’pbmmrg)shpwg, 14113 mtﬁgjmw'edc it will be appreciated that

variations from the apparatus and method illustrated in Fig. 2 can be made without
departing from the general process). Shown is a twin wire former having a
papermaking headbox 34, such as a layered headbox, which injects or deposits a
stream 36 of an aqueous suspension of papermaking fibers onto the forming fabric
38 positioned on a forming roll 33. The forming fabric serves to support and carry

the newly-formed wet web downstream in the process as the web is partially
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The wet web is then transferred fromthe form ng
fabric to a transfer fabric 5 40. In one enbodi nent,

wo be7hiaesfer fabric can be traveling at a sl Q¢auSHIGRARA7785

than the formng fabric in order to inpart increased
stretch into the web. This is conmmonly referred to as
a "rush" transfer. Preferably the transfer fabric can
have a void volume that is equal to or |ess than that
of the formng fabric. The relative speed difference
between the two fabrics can be from 0-60 percent, nore

HwaRaeH fth @2¢dnsisté iy Stidut 30-dfy WGt Pfrcent! aﬁfﬂ‘ t’inal 8ewatering

preferably carried out with the aSS|st ance_ of
@éslﬁm%wsb can be paqried sut.isyehfas by YRpUuAL SUEtion, w'}"ﬁéhe wet web

9 susddrfed meqonﬁjn@fbbﬁ@eously converge and di verge
e of the vacuum slot. The we

at the | ea
t hen frF‘Sr\’é?té’I’? t§lg?ﬁﬁﬁaﬂﬁﬁefﬁdafﬁ%‘ﬂéhef%fm'ﬂ&fQ%"‘*‘ttﬁé‘ transfer fabric

401 94 @h@rét‘h@&dmfeﬁb thé trafisiér Fbrid@aribé trﬁfrelﬁlg/é’(cal 8i®wer speed than
transfer rol] .46 or a_vacuum transfer shoe

thst Tosming §¢ba'gan Ardegity impartiingrgasadstretgh énterth%.gveb This is
P?gwmlsm% kereflRges kb %d'nés'rﬁvg%iﬁsmu Mﬁfb glg Jﬁ??fg?ﬁf&a@b f€can have
| S | S
V‘@'@g}e’oﬁ“@ﬂ@ &tq%&]gf-r er 'eﬁaﬂ?apfb&aﬁ pf theiorping SR etative

fbbé?&l 611%:% dehét@eenhé dido ;Iilkﬂarids;bamt betfrof @werpega?ad n:d?e

ur an ra er_ can C rie u .
SPEtnealy TR houl L 3k bt araiet BB Taraply, pattied ut with the
abﬁleta_nbé ogl Qrﬁamllgmbﬂ?dfwngéwmﬂﬁe’ fdiﬁm%ﬁi(?‘b@l‘ﬂrar&l theltrensfer fabric

] e I N esire u a ran | esl
Lol conierme it Ve e ieifing E008 REI Hagyum stot

Pat enThlavetbis4Rén rAAsfesgddarbrh th&eansier faﬂﬂcuoehe dhroughdrying

RS AR She B LR Eh e SHEMS aE B Bt St Shoe,

bptienaiiydrgaimgsihg lar fixedogan manm'ehag pravicudlpdgs@ihed. The

IR RARR REE T B enfy ABbfn e 3aME GiEitye Herent spoed

refptivestoi the ttamselfalsrio elif desiined . dhe tisioughdyingafabricaiandee run at a

%ﬁe‘?%ﬁéﬁ @t?ﬂH{h QegggnéQ%ﬁgﬁhabﬁgﬁsfépgalp bg:&ggrgéd BUF\Mth vacuum

assnstageel to pnswmdnfmailm theshaetioodonforen to the throughdrylng
Uﬁﬁu@%ﬂ&?g&”&%ﬁr&& b%ﬁ}{jﬁné égéérahﬁé ?ﬁ{e%h N ke

sur ace at “surtaces, however, can also be use T n

threugtaliyipgdabries aleglssegbed in Pu. Batgot ¥p. $H9VGHS issued to Kai F.

[ ' i Gk :
éﬂf% &G é‘rgctl y?% H&E&Hﬂlg@’é@z&@% \I%g»frid‘i, oy %@Féﬁ\;\gﬁ incorporated
by EefpEaicBe si de of the paper web, as described above,

may hgy,
12, AR L BBABATEAG ite SR b

impeseion kpueklese Fprgxanaples the thegughdrying f@lmlrbeglh aﬁy@ @bout from

| EMtCH)I_%Q?ddLﬁ Sﬁbdﬁprééfsdrhﬁuﬂﬁﬂ@a’ p ua?é‘ 1&“%!%]1 re _lr_?]lsed at least

hand, is glca referred to as ‘air sid

aApout 0005 | mc % @bmth%playsqu the iﬂbgﬁ%d?umg qhbrm thrweb can be
indRfdseopicERy HHahgel RPESHbrm to the surface of the throughdrying fabric and

form a three-dimensional surface. Flat surfaces, however, can also be used in the

present disclosure.

The side of the web contacting the throughdrying fabric is typically referred

- to as the “fabric side” of the paper web. The fabric side of the paper web, as

described above, may have a shape that conforms to the surface of the.
25



10

15

20

25

30

t hroughdryi ng processes. 5 The |evel of vacuum used
for the web transfers can be from about 3 to about 15

wo 6853 nercury (75 to about 380 milli net ergrr9fsio0s/047785

mercury), preferably about 5 inches (125 mllineters)
of mercury. The vacuum shoe (negative pressure) can
be suppl enented or replaced by the use of positive
pressure from the opposite side of the web to bl ow
the web onto the next fabric in addition to or 10 as a
repl acenent for sucking it onto the next fabric with

\tmugﬂarymgsﬁbna afief tHéTfabi"‘@hé dﬂéd irPiheshfotighBR/ers q%etdbposnte side

ﬂ%ﬁ!ﬁice t he vacuum sho W | e supportfed by t
BARATYYeRy anadbe; ather %wpécaﬂ'v rreddeiasdhe ¢ a'as'de The

i idS bRyt ;ﬁpewbmﬁémr@nﬁamwmﬁb @,rdebaruﬂrtgenorma:
throughdr er 48 and thereafter transferred to

AFopPRATYINGPIOEeSILS. The dri ed basesheet 52 is

trans Fraétlaﬁblwvh&mrhe@bdkér fré wab ﬂﬁnﬁér‘é dt:aﬂ{ bé& #¥nh BbeGt 3 to
0 1 O

E é\{h pg og? carri eg %g C al
grauklp [nsags of merewy (/3itp sufc%?P H&'"”@Eﬂ’s@é meerevm.t%rﬁterablv
abooss fiches (12®nwmheié!ﬁ£;ﬁﬁfei‘¢tﬁy ﬂ'ﬁbﬁﬁa@uﬁt@n dide (fnéeétnfe

56. Suitable carrier faprics for this purpose

ar e
Rf %‘SéH{P)|We'?%§WRJﬁ%19" wﬁm@m by the é?rf Postivgprgasure from
?’oé omiosutblt gide of theneélntd b@w%/th‘érWéﬁ bntfoahlélrfésclt i’a%\é‘icfiﬁ aadmon to or
| nNe er 0 no sho ree cal ender i
a3 5JER [Regment For %Lﬁg "é'g'F epiedhe il X griE arithyEcuuEy AlFO, 3 vacuum
rothorarolis tae bemuhoeeplaae dhe oéémms ghoé(s).he basesheet.

ot o OPRFUbRGTEH vthE A" ERanaRing Bles, e wek isnaly drisd o o

towsistbrcy pf abmstD4 percbnt badgmgterr‘@nhe itoaghfsyep aBaindteereafter

apeisfio 03 BlhFr tokhe 805 s ded BaFenget 2 is Fafipmriaship the resl
64 ushngeardeefabrid 50pand an optiohal chrrenfalindei56.1 20 dptiohbbptessurized

L T Ay T ——
fabpsicr&8arBuitabis camelu éabripsfot this purpose @ré Allyany latainatienal 84M or

?ﬁﬁlarhﬁ{cﬁé?tef@g;@ & 937 aﬁ%‘?r\{\gﬂaﬁg}éﬁ% i}lfé&ﬁpﬁ&ﬁ%b%&b haing a fine

palters. dilihotgh m&shewat reet galendenng ohsubiseguegtoifiioa dalendering

bé}LBé W8ed 'ttpﬁ'ﬁﬁr rtﬁe st I S, aaﬂ{d @dﬁﬁé%w %“Qééh%e? he

was not or |ns ance
web clarpr@embpﬁw%meeregh@ whown én Big. 2 ¢arghinyat a speed slower

@Rl Ssbricd e o flisH éfépbllo% 8¢ for¥uilin pSrepe info the 2 paper web

t hr ee- di nensi onaru rate. Srocesses

8#:c Fepiagtancey thve@negﬂrdtﬁ@eaﬁ% befwgeni thgtreﬁbend the fabric can

g%gg%%ggga/ PE:le E%ztg%%%%ﬁ'? gnﬁ\tf\%ﬁ%’f%ﬁ abaf'tz&%%? bout 14%.

Push transisr atthegeel gan pecurither glass, ordn canjunclion with a rush

trafsIex pl’ﬂ@ess GpdiddbrasudPad-bafiedn BB %r‘ﬁ%&?éﬁhc éhd ﬁie transfer
H;Stent . 6,096, 169 to Hernmans, et al.; S. Patent

ric.g 197,154 to Chen, et al.; and U S Patent No.
6, 143nlohe drabodiment, the paper web 52 s a textured web which has been

dried in a three-dimensional state such that the hydrogen bonds joining fibers were
substantially formed while the web was not in a fiat, planar state. For instance, the

~web can be formed while the web is on a highly textured throughdrying fabric or

other three-dimensional substrate. Processes for producing uncreped
throughdried fabrics are, for instance, disciosed in U. S. Patent No. 5,672,248 to
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Hada, at al., all of which are herein incorporated by
reference in their entireties. 5 As descri bed above,

wohsasdss | ve corrp03| tion can be conbined wt rl’éﬂ@szooﬁmrn‘lss

aqueous suspension of fibers used to formthe tissue
web 52. Alternatively, the additive conposition may
be topically applied to the tissue web after it has
been forned. For instance, as shown in Fig. 2, the
additive conposition may be applied to the tissue web
prior to the dryer 48 or after the dryer 48. 10 In
ndtle f r r.
ENa 2et A).; Fuoéeiséte'n?N%hBVHSS ZtBrﬂéer% L WS Patent No.

rougﬁ%al r dried tissue we

tailindsay aae Buraain; Uns. Ratsint iNge 638189 ta Harmags. et al.;
he Qm@téﬁma%ﬂgvsllsﬂ tmh-?ed Bt 8 NGid U1 Ssbstém‘ﬁl&% ,143,135 to

processes. For' exarrp ~rererring to Fig.
albef whish sire berqin FUWW&@ metefpneé@geu tlte"émldetles

ti ssupstiribed %JB%‘O@ theadditive &Wlman Be REAMARG Bfth the

emts an aqgueous suspen3| on of fibers onto a

AIURPYE SHSRRNsionpof fmﬁr'e‘ Rispd te; tﬂgﬁbthﬁébsaﬂ wely $3.cAltpipatively, the
Fﬂduitﬁélcbmﬁ?fsnﬁiﬁ ﬁl@y'ﬂé' bﬁlcﬁlﬂgaﬁplmlfﬁé kesudlebafter lt has been

ric IS adapted t

eneath formn
? ﬁgﬁfi g%&'@? tancg s ﬁBO\V eFig @ H?%ﬂd@'sv%ﬁemgpsmﬁn may be applied
@ HE MBud WEP prioFicPtReldiy&i 40of a8 the @ityeratd. or med web

68 is transferred to a second fapric 70, which may_ be

ei t hel? §ii% @ RJPCEsS s st""’ BF P@dﬂG‘ﬂgs“‘l‘HﬁB%‘i’ f@ﬂ”ﬁ%‘la"' dried
Iﬁemaﬁm@bs antasheic? Be@naemmdw mmnat hh&tf('tha a@cmlruel donypdHfition may
ul ae.,.r SQ | S a | C
BEAPGIERta Beduz webs an ol HiS iRk Bcatise, diarexamRle.
Géﬂ’ehmgf talFigc 376;tua Ehﬂ:]fcﬁdﬁmblgtl cff aﬁ?gcé@@f&&oﬂhm iWdtpressed creped
| S ransterr 0 e,sur.l ac or . a
FERI WP s ancty” T DUs Clrbariet S ferahdx 5o Sipiiethn aqueous
suypensidmofiiimrs dmbs e fadnbing Ezhmcmz_éﬁmtm id isﬁilpbﬁﬁuﬂ and tdmen by a
el SFaRATRET bab b FERuBhbet B8 5 ARRBSHS haDeaioming fabric 62
and pnaadalpied a6 rémbee wateniramn tiesl fiber fulhdish ¢adbsist iGForming a web.

Aldinfeta " 2. et ap i iafPheiE a R o 7o,

sihdtiht may becm’;lmslatwm oo ffblherlnmsEMs slippadrtegiuioe movgnient around

Iggﬁbhﬁugmf oﬁétﬁeﬂ# % Hftﬁ?l'itg G gﬁi;%%ﬂﬁs Wzab ?éo WEHd%d dQ? (F\A@Egp roll 74

rave or may
gesigned azfaoditaﬁertarm‘greof vmmas Vrem iabrtcr@’tsffabnaaﬁﬂo one

si de pfod Rehidd f@ L@eﬂ‘%ﬁ fi8his! (fﬁ? 'gheer i ﬂ%ﬁsfe}@% to the surface of

addi t1ve conposi’tion IS use I 'ssue ‘we
ssomhlﬁéeatqﬂedryedﬂwmm. sych ahaYankpediryemt , as web

68 1 SCatdoh %MRH% ré%@ﬁ &lgaolg’&ret bife a({lcﬂg@% b&?ﬁbsmog can be

path of the dryer s

gQEaRgtogdato tbﬁ tﬁsuwemﬁﬁzbm bsmg@mlneﬁmﬁlmaqms
S ishemBioht él‘ffﬁ:e?é’ EBﬁ!a“Wéii 'W'tﬁé‘ hBadibk G@?n&ﬂar?? topicglly appjying the

evapor at ed. I's then renpved rom

B?d Ve P‘é"ﬁPﬁ@'“BP éi!'é'"%he ErsPhg Inepe Partwlartemaodtm%dhe
hdditieeompBEUE A Of thE Braaht &Qaesm by Behgpied Wshcaiito the
I.ncreases_softness ppl ying t

tissue web 68 while the web is traveling on the fabric 70 or may be applied to the
surface of the dryer drum 76 for {ransfer onto one side of the tissue web 68. In this
manner, the additive compositior) is used to adhere the tissue web 68 to the dryer
drum 76. In this embodiment, as web 68 is carried through a portion of the
rotational path of the dryer surface, heat is imparted to the web causing most of
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addi tive conposition to the web during creping, on the
ot her hand, may increase 5 the strength of the web.

WB%@foﬁg:,g@ to Fig. 35, another alternative enbp@ffgﬁ)gg%mﬂss

a process for formng creped tissue webs iIs
L|ke ref erence nuneral s have been used to indicate
simlar elenments with respect to the process
illustrated in Fig. 3. As shown in Fig. 35, the forned
web 68 is transferred to the surface of the 10
rotatabl e heated dryer drum 76, which may be a Yankee

%‘ié/ ﬁqustﬂ—lléeccmt Bd rvﬂgﬁn e WEBX? bb%\@@@ﬁﬁ@@oww% is thelq removed

rlseasu I on breast rol er to adhere
\fmm earer grumd 6y agEeping blasde .yereping mwebelB as #is fﬁfﬁ’&d further

VRt HARdfPiSH tﬁé’ Meaa%%scgofmss dmﬂgfgmg the
drum by a sprayin evice e spra devi ce .
wdlgitiegicompesiion tojthe w&hwum ¢r@nlnsaae tfy' demgn @y increase

\eﬁégtré,{tﬁhwg%éa%bdl sclosure 15 or may enit a

conventi onal crepi g adhesi ve. As shown in Fi

t he \Aa@fergnadmﬁlw @W@rmlw@emb%m@?awwwor
?(51'9111‘5#‘ %Fép%ﬁq efvfréHQ |§%0Wnu Mikks l'éfgrén’é@ rﬁfrﬁ&'a%ﬂéﬁgéen used to

desi re th yer drum 76 be associ at ed
Hdispte siralay e#qmemwm EFGPPPft tﬁa&hewosa%%"'%"@fs#@é Fig.r3.
agai nak s‘Pnbwtnhh‘FiﬁhsS hﬁewﬁn&ﬁwea%a%%r%rap@ﬂtcf t'h@fQLH&%e of the

dryer drum 68 is then adhered to a _seco

BG’%M%PW@WW%Z%WPMV Be @Y ankeRgVERnERe géess roll 72

iﬁsry, irﬂ&ﬁ@&ﬁﬁmdﬂnehﬁ %bﬁﬁ)rﬁé WRLHEh BeaRdolY IrfofiRPtb ddhere the
drum may to a tenperature of from about

2‘9@ Q%‘O&B@@P%@@f t'&%éweaéiﬂfm » FSEPIngRsthestyedpay pe aPP"e" to
ﬂ’@&;rfdd@ STtHS driér RtReD atsbmw@@déﬁcé C3: 8 hmesempmg dewce 69

géﬁ\r}]’g@w@gﬂﬁﬁg@ n E}??édf’ Zagﬁgr%anyg lwnﬁ} ﬁ% prpﬁent disclosure
of maycaﬁue & ceinvBnfidveal Rfqsiegdiesiot osure, for instance,

conpobehawna Haciy e wehys herdlo fig fitaseof e drver arum 76

andtieRt tiepad frovh tientsurmssingt the ichepind dladeg78 hﬁdelsﬁ'sd,ethe dryer

Hﬁﬁvﬁ%r& beasShiBlertwiith oo, TheRoed 7 iRl Beriad o force air

abaingr grethraliginthé3vel388by t he creping bl ade 79. Once

SE e R VR
sexdretidyer drum @3b &Thegseumumadcirger drune &8 ndy corPPrisky) for instance, a

RGO FTHRRPS LA T35 AR REURELY @hporaturs

I'n-"pos ormng proces
eftaonl about BSUMO abbut20REAY, such esafmm aboet mr@m abhaart 150°C.

may b, d&agptodé'&ﬁé}g tRe Wfl:ﬁé%t&@ narﬁgﬁ&uﬁpﬁs a second spray

plie or me I ca

_ d@\pc@ ZbInyay emil areadiuesme phiosthe auﬁli@cetqﬁ éheadmer dygm. In

5085hdd Rith B9 pheaeRt HRURALNE b PRidned, e second spray device 75

- may emit an additive composition as described above. The additive composition

not only assists in adhering the tissue web 68 to the dryer drum 73, but also is
transferred to the surface of the web as the web is creped from the dryer drum 73
by the creping blade 79.

Once creped from the second dryer drum 73, the web 68 may, optionally,
be fed around a 6ooling reel drum 81 and coo!e& prior to being wound on a reel 83.
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5 adhering the tissue web to a creping surface, such
as in a print-creping operation. For exanple, once a

wo bdgesseeb is forned and dried, in one enbodipg@iis2e06/047785

the additive conposition may be applied to at | east
one side of the web and then at |east one side of the
web may then be creped. In general, the additive
conposition may be applied to only one side of the web
and only one side of the 10 web may be creped, the
additive conposition may be applied to both sides of

the vigle addliREdmpBsIioN %yqﬁsa be ma ith §o§!’-16l%ﬂ19 Socesses. For
the additive conpgsition be to each side

FRAIRIe B P RImaeRimest. dbe FRdiNE %EPCWH&?"HB% P@r}@&d during a print-
Redmnhg iphScdsd é:rlcgappﬂled%% BRRRIcBRED. OB pacifiysilye Bntd %plcally

may be used to apply the addi tive corrgosnlo

tqugg@ toadissue V\{qp Ml@\fﬁscgmggs@gn g8 bgep fpgnéyell-sunted to

iddhiefihg & tssut\WeB 1 adrdFiRg sﬁi‘fﬂ&‘é‘ QU&hFEISGn eﬂpﬁlﬂfbrbgt Noperation.
in-line or off-line process. ssue we

made &OFSHAMME (ACEIRtSTUS Rk s Prrue3 .aaf'éf!!%d inpne embgdiment,
lﬂh@ adalthé ca&%dioag-napba apphied & ableasesse side dﬂﬁé%b and then at
hr ou t additive % 05|c§ on Ild% 8
agtio ﬁ ef wefwas@f'ae §ireRed.n 9&{8‘3 h pddifyeed
l&wniposﬂmqhby b@tﬁw:e@ k& 8hly oMel sidd oafrda @eﬁ ahaem,edne side of the
rotoraé?{erol Rot ogr avur.e rol |

8
¢reRedh t!"ﬁ agdmyg ositiap lpgmbgl pﬁlgdjo poih. sides of the
b dnd BnlyWTROSIHE ioPthe WED ierengd Aytithe additiveSforpgdilians may be

t tl 90 t

aPRISL I baek §Rg 858 WeBlhog aash 90F oE IRl nifichS Brancd,

heat ed%df@niringga Fig! erortwa&bﬂdnferlt off b SY4tent ltteat rh@pbedised to apply
can e

Ui pacs EPmiBeon A the e $FR ana 1P Hene. fha B B wen 1

illustbted. The Emblodingenteshaiwn intRigwwéicande dreinilied edoffHioe process.

B, 5505 Wek 1 50 el B 5o gt ARG o 2o

: Fﬁ@. 3 onsaecbrdingl to¥Psimiiay prwess\lis paskedithiragghlavi rsteadxhhMe

Rt ibtad il aéﬁéra.ﬁg%gzb.?am&;n;bmé@aﬁlgfgsif%@v bined by
dotlambba‘rmessamlﬂ%am aipattehect éegravurdr ipll 86e Redogravure roll

%?% %E%Mﬁ‘kd?ﬁca%gn%h?g ré:%rbmpﬁ? %gn{d?l?lhg o iﬁ'g L@t composmon

her evi ces can | nc |ns ance,
80 t(Ratpgravons eﬂtaﬁxépwta@rlhe additive compasition:90 tazonm@de of web 80

gggy,ggeﬁgégd gﬁ@;.,tﬁZOOG/ 047785 Fromthe heated roll

can be advanced by pull rolls 96 to

a
secon¥VeRi801s thencenntasted with ehb%ﬁltieéz{@“ 84 aftenppsging a roll 94. The
e Iz °
FEBREARN 2" 3 Al 35 o g BELE 8 ahoiPo0°C and
partivularlydrorombout 100°C toealmutd|50°¢o4n geneml,rthagveb can be heated

B58 Rl A eSO At S Plc e | o0
oppos ltishogiiciiee ohderstood, that the besides the heated roli 92, any suitable
heating device can be used to diy the web. For example, in an alternative
embodiment, the web can be placed in communication with an infra-red heater in
order to dry the web. Besides using a heated roll or an infra-red heater, other
heating devices can include, for lnst_ance, any suitable convective oven or

microwave oven.
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80 in a preselected pattern. Once the second additive
conposition is applied, web 80 is adhered to a

wEh6RgsE ol | 108 by a press roll 110. Vb 80 peSrus2006/047785

carried on the surface of the creping drum 108 for a
di stance and then renoved therefromby the action of
a creping blade 112. The creping blade 112 perforns a
controlled pattern 10 creping operation on the second
side of the tissue web. Once creped, tissue web 80, in
this enbodinent, is pulled through a drying station

114. Orppmitheshedtb@ Folld2, 168 W80 BAS baH4vaAESR BY paill rolls 96 to a
heating unit, such_as an _ oven energized by infra-red

regend Additysrampesitian2priisatien stafiongsacraly98. Sigtien, 98 includes a

Skarisienroll 190TR oRRICRARA BStdgraluRAeR 1ORPIvhichik B eoffnunication
([jﬁ%?st he web and/or cure the 15 additive conposition,

AdPPRIVals 94 anatalaing @ sreopgAssiie eamresiicn 406. Similar to

hasgses2, ddtordnRIditBRlonSRiditiis1 66 8 Aiplielas i oppdsiftByide of web
%_ be nes%?ﬁed. The amount that the tissue web |
VR Pl

Gied Refterpy (QRPehg SesANd Additive compRsiipn ispplied, web
ISR G4198 A7 108 bf aTABISEEI] DRI o on
flace ' the £ B 08 s dipiancsrangifendemoved therefrom by the
wpienafRl grepingWiade 192, THE chepifg blddR 11B58orvifPa €BAtrBRed pattern
heat.ed usi a S stregm  such as air at a
CERPIEB SPEFR ST ol 8 720208 IR OEDEIESIBUED-  n ¢ he
enbpsl!mmﬁ cliepkedstigsabareh -Bgﬁhghis”emﬁdig@f\ﬂhs bblﬁed _thotl'ougtfl a drying
a LT C osSi[Lon el n a | e ac st de O
S 164, BB8 ShaiB) 19 neer HudSmsT 8 iratgaatT, such s an
;nvepie_mpr@ifﬁd egsma-ggcsh@?ﬂ dwziige\ga?gmgwdm} bn\r/;mﬁe gke. Drying

| er. enpoal nent s 0 L de e
st F1Emaghe TRERAARON Seae ABalkallopoe Syt andFoF cure the
raeiditiveexb rpdditicn. _cepént@mg% upon ﬁ?]m hdaitivd g_&msbzmpn iseldoted,
. l. e tl. . AS SO n | (. I NCl eases
Hon SR, ARSIl BB D SRS 1A oy e © s
f i ber -Rhe-dmbent thatitis tisone aickdd heatéd withinghe idsging station 114 can
. ot o o j f A
BB R0 1 S f RIS B34 30 Bopposton
ithe armepinhgf thescoxaoditicn aprdieddddse dep, ahd dngtype ofeveb used. In
het et ;
SR B icasstd ENE e Y SO 57034868y d s s
suth asaindt 4 tampdrature bfieboitsHINEClotabaB0 208 2.007/ 075356
PCT/ US2006 | et i L .
PCT) R IRUARLAR D050 ot Ecubloih Y Y8 compostion
bpivig applied toleachisideef the isage slebwonlyron@ sjide 4f theyweb undergoes a

CRT Pk Ko G L B S pen
haih eides of the: web mawbe appedi drardnstancs, the heatedanoll 2 may be

- FORIAERLG 5 gl U ok o BB ShoM BTG Pt

pat t efafePing tomEsaleiveb aeshownon Riget inrteasasttbeaniiness of the
WRBRAShieaRing apart fiber-to-fiber bonds contained within the tissue web.
Applying the additive composition to the outside of the paper web, on the dther
hand, not only assists in creping the web but also adds dry strength, wet strength,
stretchability and tear resistance to the web. Further, the additive composition
reduces the release of lint from the tissue web. .
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can be applied to the web in a reticular pattern, such
that the pattern is interconnected formng a net-Iike

Wd@ﬁd?ﬁﬁs:s@@ the surface. In an alternative enbogi¢Bslonso47785

however, the additive conposition is applied 10 to
the web in a pattern that represents a succession of

di screte shapes. Applying the additive conposition in
di screte shapes, such as dots, provides sufficient
strength to the web without covering a substantia

portion of the surface area of the b According to
the piegeriratithe If@ﬁlﬁdeinvbflgsnﬁg&.ﬁd SIS ont yditfve
appliedto each 0 ap er

EBV\EPSF'PBrﬁ%eG to e /fissyelmeh as 1sbw0f1n tﬁm 4 m%“éala rthg same
HoréMenkesr mb cBnkah biferddih redie'?ltémﬁ e%ﬂbél?afﬁe%ltwe

the additive “conmposition w cover from about 20% t
seRResEioys Hhay sentain hasams @SfQﬂle'efédlh diffgreiat amnounds as desired,

veb. The ddeiiile @Mm&f |saé1ﬂ>|héﬂ Y& tl@ﬁ@&fh%b% ib8d above in

to each si de of can from

aisese ECWtR?t%'&uln sm/@mqungm foru&%teacwgﬁ agditivgcomposition

bah Bk a%illéhfto tHe WBB |H\@t¥et|§|kl5hp§!$erf1r %Erﬁﬁ‘ﬁ‘t'ihelp/aﬁé}n is
such as from about 2% to about

{8@)’089"%@?56?“%8 a p-likg AARSigmen thessurfage- addi t i ve
CONPOKI & BReGRITVE SRBIdRENE, heweves Uke a&ﬁiﬁﬁéfcbﬁ{pogﬁldﬁgs applied

&ﬁlle in an arrmgmé tho about éO%oft e tot
0 g pafigin thal eprgsents & sHFcEpTAN ¢f dissirteshapes s Applying
mgddrtamnbmemﬁosmonai dﬁcreh@wﬁuﬁés SuRR tas s, ;ﬁ'ﬁvﬂbsgsﬂﬁ' icient :
'shb\fgélgg %g ﬁg{;&gﬁ){al gtggsg |dl%ra% P&@fgljrfa%e area of the
webt ance, in sone enbodl nment s, the additive
conpo |t| ess, than 5% such

etrat e
ot Riidrdity, 8IS iPratent dibfostis, heZRgitvettomRosinispolied to
edch sidewdthe Raperwebgotas tElcgwerroﬁfﬂacﬁJth@% teabowt 75% of the

B Do Y Sl P, R USRS

- gorapesition dilscdves draam abosh20ih. to About 60%t ofahe durfabe area of each

48 b 1 ARBTG5 B8 ecn s o

threvelpcan barin bee rangecefdrao abbat 1%terabout 80% by weight based upon

ARG BRot 10 BB 5 o208 ) B, uch

af free alaut 8% tabewloB¥%byomeight.di recti on. The dots can
have g diAEebe) ndolflrgé ﬁé%lltﬁle c.Q; rﬁés%ﬁr@?é’d‘her?et%te the tissue

i nches to about i nches.
vialh gitereing apmdied in an mpum\ue ta alpouhB80%r ofghe ddialithickne®s of the

WéE h:%‘be%ﬁ%gf@]ﬁbn PariciseRers. it ﬂa@%éé"f‘lt&@é&ég I{}ﬁ@eVeﬁ that most

r oxi nat ots_per 1nch extend in el

.qfd AAdite %mqﬂmplirn@rllwsegeﬁaaﬁhﬁ§ua'a¢e@f therweb after being

dppiied ey aasiveBN tRortinflaféd, Sn sbAR éiﬁMStﬂm’fe’rﬁéntﬁ? bt Cohthosition
about  30% of the surface area of one sid t he
penetrates the web less than 5%, such as less than 3%, such as less than 1% of
the thickness of the web.
Referring to Fig. 5, one embodiment of a pattern that can be used for

applying an additive composition . to a paper web in accordance with the present

~disclosure is shown. As illustrated, the pattern shown in Fig. 5 represents a
. succession of discrete dots 120. In one embodiment, for instance, the dots can be

spaced so that there are approximately from about 25 to about 35 dots per inch in
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paper web and, nore particularly, can cover about 25%
of the surface area of the web. Besides dots, vari ous

wobhedkscrete shapes can al so be used. For 4Q-1/5s2006/047785

exanpl e, as shown in Fig. 7, a patternis illustrated
in which the pattern is nade up of discrete shapes
that are each conprised of three el ongated hexagons.
In one enbodinment, the hexagons can be about 0.02
inches long and can have a width of about 0.006

i nches. Approximately 35 to 40 hexagons per inch can

RRe ﬁﬁ&km% ﬂﬂ?ectldﬁeoﬂﬁ& '&k&b%.—r%h&ﬁﬁ&'d?r@cﬁ@ﬁ ThE dots ts can have a

cross-machi ne direction. Wen usin exagons

Slirmpterqforeyample. of Fopnakeyt,. Q‘bm‘%‘@ﬁé@ abpuw&ﬁdmheﬂ;w one
t#ﬁl’@&ﬂéﬂerﬁg%iﬁferk hfiedotd 84iF hats ﬁ%%efﬁ?%f%b%t/@foztlhéhes and can

nor e art|cul arly can cover about

er%%ntdnélae phRtteHLSa it aRgraXimately 28 dptsgpergncia gytemgyin either
hd Attichpie didctRnisithe E:fbsfs%aé‘iﬁiﬁéﬁﬂlf‘éﬁtléﬁ‘ hﬁflﬁgé EfnbBdiment, the dots

COﬁpOSItIOﬂ t i S shown.

0O a er web
SRDSaVRE IO st 200k & AP 30% 9 evsyriane:are ofiane side of the
Maper WRBGd, ﬁ%rbxparﬁ&aﬂaﬂ;ﬁbbﬁ %@éﬁﬁb&ﬁtéﬂ. ®f te shrfddiParea of the

pe of di anonds. Wen used, a reticul ated pattern
‘provi de nore strength to the web in conparison to

p«'ﬁt t el%%ld#&&iotfg\?rgyg&m?ﬂflgﬁa% Wmsafbe%%@r G

sha

2HAPPR as B Eign 7. & prHie s Liswesain wiish dbs gafiem is made up

of tiisctdte sﬂhpf@ matcag ebe&s ﬁbg;pﬁaed vhihree EngI}Q%Xé’dTﬁbtﬁag{ons. In one

var | i N met_ho o print the

AiHoRiieht i1k hefag i it shestinge ndhes long ahian gve a width of
apont 0.066 mmﬂesc LAp;{roﬁimﬁteigaﬁ t@mo Ewdgomelparum &1 Badpaced in
|rec ravure i sin
TR e frastiph & e 21 oPghine ofifelih g ARATT wsing hexagons as
showniimFigi<A, :tlge ﬁaﬁém:«;e{w ¢mle!trlft®n( hbb it tm‘)d&é altbbume% of the surface
e ation-to r nt i

BRI of SIS ok dnp trot Bhd Rtk Barfyiry b oviriabbut pos of the

au(iattmareioofdhhmbbmnt a conbi nati on of offset and

d t b | till t h

orbodReifiiy i Fx%'dﬂgbﬁﬁ*ce?%?"%fq'ﬁégﬁgﬁ 4 Botsstn for aBRRInLAn
ddmvacompo‘smmnstoatpanerweme!shgmannahismrﬂmdirg?it,ztgg pattern is a

2.
e e gl A8 skt SR/ RS Htlctibted a8 4 Bisbe of
dlamcmdls divbenh vsedea raficuinted patienh nhiay fpeowidé moressirength to the web
sonio F%Zteglﬁ’srh fﬁ%@j arg. ﬁ{ade'lB:te&Q 8%u3§§§s.6h ch‘.:ﬁ é%crete shapes.

pr oducts nay I pro
produthe pmesséhaif i5 Msedéw apply thé addilivetdosinositiorbtat the tissue web

an%'i:'dﬁfar]c ,{&)sé St at edd |Q@ove Scﬁ?l %SH& g%a'\ﬁ*jé’?ee VE'"O“S printing

mﬂwsm peed itmmuattibatadﬂowgmpps:tmmmne @gﬁe sheet

. Jémfnsﬁvméegmémaﬁagsr%tﬁg t%ﬁgﬁ'{r@?g\fﬁeﬂ%%%%ﬁ%ciude

can have rel at stics
drentgravure peinting y&@amﬁssqp@mﬂsegrevweﬁ dexeash gdeaekget gravure

printing using duplex printing (both sides printed simultaneously) or station-to-
station printing (consecutive printing of each side in one pass). In another
embodiment, a combination of offset and direct gravure printing can be used. In

- still another embodiment, flexographic printing using either duplex or station-to-
station printing can also be utilized fo apply the additive composition.
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than about 8 cc/g, such as greater than about 10 cc/g,
such as greater than about 11 cc/g. 10 In one

wenhpdhaeat , tissue webs made according to thep(pffgg;zgﬁgmﬂ—lss

di scl osure can be incorporated into multiple-ply
products. For instance, in one enbodinent, a tissue
web made according to the present disclosure can be
attached to one or nore other tissue webs for formng
a W pi ng product having desired characteristics. The
ot her webs |am nated to the tissue web of the present

di scl %&6&1]:39’*&: 7Y p.Beéssléf ihBS;tuWéﬁ? dls&ldéﬁi'e Qfm%u%hd different
a cal ender an enbossed , ath roug -air

dispee| Pladyictsacan B*séemqq ob@wnataﬂcarthedl%g pregcis gaydesysingle-
tﬂl\[)ﬂitﬂi‘ PRoducls | ?ﬂe‘fﬁ&ducﬂﬂ* chY @éoﬁﬁ‘iﬁlﬂh@ f&éiﬁl tlﬁuégfl@étﬁ‘tlssues

an airlaid web . In one enb

RRORT TONRIS TARKINS dncly SE’F%! %Be'\ﬁeﬁnq’rﬂlﬁmﬁ‘c P &Fﬂ’ﬁ@d 980‘(%&“3 basis

RfeAgitiantbhge %mer@franﬁawauttmrgzsgn ﬂ% gb?uloﬂﬂpgsm' t may
a Itirve

be desirable to onl gg%%/ he
corrpoéﬁ'fﬁUSrPfPEU%tﬁé"%#Qj rdingdo the aheveprPcesges gan have relatively
TgB@H%N asara&@aianw ernf @aetrﬁlstesuﬁqléehet@m hdR€a bulk of greater

creped si de of [ '1‘] en use
Darbabont %mlsa%lécfbas sr%m*rt Bn@bguy BPS’&J&PC" #R greater than about
YAt dedt ed and uncreped side of the web, on the other

nand, 1} ug ehSmEen, 18k Fohb MPae-SEnGint G dhS pRlsemt tciosure

eah o inbdrhoRited mbcmﬁapletmy p&mucys nBor iAbtdne, mdshd émbodiment, a
lon,to | SSue

TRRES WehirBhug BrSomina Bind piesait dlbclstie Sat B8 afhened tg one or

prigre etiser tliflsuetw@imr fornfinga v&iﬂi_ng :ﬁbﬂud:tgiav:ir_v:g #i&sired characteristics.

TR aors Tialedts she yalud B I8 pitsant dRatosirg pap be, for

mdsearmﬁ.d a. wélscmbaumeba av&ber&ibred Mvsgnmnbctssedrweb a through-alr
It e COo 0 tion a ti.on tatlon ner

35%0 Welt 2 ToBeS Hrehln Al el fan tRosBbey eBBuER T figd web, a

hyﬁtoeatarrglnd)yebvamefmui Weh.Oé’n airaiccwebsamd the like,

i t 130 pffbotlebng v B3 Thibbrapd o B PR Puflh aocppaing to the

pnsqws disclosudd Bito a myplipleeply poodumt,at magdeodesitablevebol apply the

PPy R 5R S hie WA E o he AERUERHE I i heresgier crope the

: a'pptadeside wEthet@ebs Thahmejwi sidef theepiehds ther uae):Btobfprm an

BBy 8 00 il i R i g or e
web; o ﬂmoﬁlprmdabtamrxgﬁ bat myeqwtﬁglmaes ta ope ormore plies.
crepi pgy Q;Icaﬁﬂﬁlel?@fe Relg l‘ﬁrlﬁﬁ 8 &%‘Efé@btiﬁﬁelﬂac%f%e;aﬂ&ces%for applying

crepi ng operation ont 5 treated sid
heoaddipie @‘PTQBPNQOG taanlyere sids of pitissue webdnggcpelansg with the

P@&Hgﬂﬁsﬁoggﬁcgﬁggfmgé‘Eﬂo%s%lu%ﬁa d ﬁ%.and/@émﬁm tthe
precess shown in Fig. 4. In this regard, like reference numerals have been used
to indicate similar elements.

As shown, a web 80 is advanced to an additive composition application

station generally 98. Station 98 includes a transfer roll 100 in contact with a

- rotogravure roll 102, which is in communication with a reservoir 104 containing an

additive composition 106. At station 98, the additive composition 106 is applied to

one side of the web 80 in a preselected pattern.
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then wound into a roll 116 for use in formng multiple
ply products or a single ply product. 10 Referring to

wrbeh7/03856 anot her enbodi nent of a process for ﬂﬁpﬁgﬁb%wms

the additive conposition to only one side of a tissue
web in accordance with the present disclosure is
shown. Like reference nuneral s have been used to
indicate simlar elenments. The process illustrated in
Fig. 36 is simlar to the process illustrated in 15
Fig. 8 1In the process shown in Fig. 36, however, the

addi t '%éﬂ@%lﬁ\)é’ébméosm&gis aﬁ{bﬁb& WP 's0ss aEIﬁeltela% a creping

ti ssue web 80 an of I§3|aratus in an
¢ph 188 by & prmsswgll a:lPaHg%tr@ms caraaduqms asuEface of thasigping drum

i198MbPa diftanéd 8nd gk I'él'ﬁC:\Fé%’Tﬁ@Féderﬁ BZJHQ@ abfor] 4 bf & breping blade

transferred to a first print From the print
Ade Thecrepig la!adetwdoe&@ffp@a ttqrtswl!emattgm ¢feRing operation on the

e SHEed thé@wah. anal og rol | 103 prior to being
applied to the tissue web 80. Fromthe anal o

o | gy eRins Lo feHissmasvel 800 B Brayan a drying

istationet whmc&chﬂéymbr éuies aﬁesaaauﬁw Goﬁnboéetlbhl hbsr The web 80 is
backi ng roll 103 Simlar to once t itive

desmwebnd dntojasrall A6 tog U%Irti?@mn%my@' ply Fgeguqtﬁ@r@éﬁngle ply
ipfoddt@n adhered to a heated crepi ng drum 108 and

o1 | or REFEBEHE Fig At AISFEEadmeng ol RBraas fg’ SRpiving the

Bidditive Eonqdoézﬁcrammsebne sliecifreidsuel web M@mﬁaaﬁcywnth the

Fhepeh Sclotem & Shont o R TRB e Pureraly b Rfer bSSa B ndicate

. dimitdresemeniss i |l ustrated. As shovvn inthis
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- 25
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Cor ) - abS e Mhnaef ik P 388 Sivvantd i Hraress lugafba in
Fig.Bnsi therprdcess siidwnh irﬂagp B6closevar] tHW@ﬂl\ldWﬁ)mpOSItlon is

et abBfied T echelGY vurrh BY an Lkttt frntyBfls hin offset

prietigpdrraggemsnt.a dryer drum 108 by a press roll 110.

20 P B0 5 e, 58 SRR St 15 Slbint PR3k 4B is first
trﬂsgﬂe_medrte & first pentoll 118&2e Fedmithe pating eoll 102, 1the 3dditiye composition
S 4 P 4 Sl S 8P S Bl R 948 weo a0,
Fromdhe apalog o403, ﬂmdm mpmtltmiﬁ preseecpold thedissue web
hﬁ?h%hyﬂ‘théé%tsggﬁéc“er&@ H&Sb@nl 69&:4%?0!1 ﬁlfe creped from

er d I Ssue is wound into
a rol fimila toFfig. 8ntne themdditlvemmsetwn in applied rthealjssue web

Bs, fﬁ@riﬁélﬁ%rﬁﬂ aao%éﬁ-@d tda ﬁgﬁtedﬂir@gﬁﬁ%rumw“&& Bfeped from the

process, r er drum 108 can be heat ed
ﬂmmyﬁm ggaplng biade 112 prior to being wound into a rofl 116,

Referring to Fig. 37, stilt another embodiment of a process for applying the

~ additive composition to only one side of the tissue web in accordance with the

present disclosure is Hllustrated. As shown, in this embodiment, a formed tissue
web 80 is unwound from a roll 85 and fed into the process. This process may be
considered an off-line process, although the application method may also be
installed in-line.
As illustrated in Fig. 37, the dried tissue web 80 is pressed against a dryer
drum 108 by a press roll 110. A spray device 109 applies the additive composition
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as described above with respect to the other
enbodi nents illustrated in the figures. 10 Wen only

Wéﬁ@ﬁmbm one side of the tissue web 80 w th agrT/US2006/047785

additive conposition, in one enbodinent, it may be
desirable to apply the addi tive conposi t| on accordi ng
to a pattern that covers greater than about 40% of the
surface area of one side of the web. For instance, the
pattern may cover from about 40%to about 90% of the
surface area of one side of the web such as from 15

e pl‘lé%%hi leémUFe @i s'uF\‘aEB ®f B Ghyey Hﬂfmem&iztu\fé”

i nst ance, ditive I’TpOSI tion“can be app

&emultw ’ﬁhys ﬂ?ﬁé%‘é{tﬁd@erﬁ%mwsnﬁ el 80 fo thenswmce of the dryer

w&w 108; verhRd trmterefto &ﬂ@t.ﬁmab a@.ltﬁé Webs @refed from the drum
ply product is froma first

RS HERR bladacE2: (ST EIPRSTTD A AR BRIMALS, 158 tissue web

GO iy ;ﬁﬁﬁgr@pm d| ng to the process shown in Fig.
S. For_i nstance, ipa per webh made ccordl n

to thd H?r%@%‘f”!ﬁr%élué%te@ ip Figne? gayReeenTigerRdsa iRy crepe

RS sWEBuiR eemﬁeésa e 8Ryelr hmnﬁrﬂmefan Ik ﬁébié%MBQeMperatures
nner such t creped side t he webs

S deaatibed Gboue Phseseent ko fi pienPrbe mPBRbichate@m the

gigersg surfaces are generally softer and snoot her

creat| a_ twq-ply prody Vi, N ed,.over al.l,

Chant Wier ot Tidbg g i IR Ushie o, B Rllnca Gfotive

papﬁfosﬂbh insoneégmbe ubﬂbﬁtpstm B]edeambmamappmbemitive

enln nt artLcul ar a atl o no
§REposRR HesPRIBE R o bR iat EvEs diffter B Ao ddiss of the
ab;ﬂaae atead Ohonentide @d theraeboFot instances thet pattéra chays aswer from

ARy E0kio BbolSph I8 UHirae AT brond Bk Hineebgupyp as fom

abobt 4@fértofabioat 80%i. sinapy partictlar example, kntihstasbs, the Riditive

RirBktEn S GAlelHocoflio 16 M bfGeh ARl BT

an ac bt ane specific ambadireentydfdhe preserit discinsare, atheplyvproduct is

B AR T ARa 3 P S Sy, PRI orwbs

et tienerally eradscoordiog fio thesprocess shews it Kig.c8. sEobigstance, a first
8Qr Jv%b nﬁé/%&g@?@q‘ﬁlfeg?rf Gt E'L‘S'E)e gép?éellg éé%\}tg’cﬁé@ to a second

aaber wab nadd acesrding te ke prasent disgkwre i mmeelsych that the

Fﬁég@ﬁ%u&é‘?oy‘ﬁgﬁméﬁ@ﬂﬁ%e %&té’ﬂ%\f sgﬁaé@é’ bt fhid é&uﬁlﬁ? gﬁv\%@@ct The

ocatl ons In ad processes as S
prepedpyirfages age genefally ﬁ@ﬂ%a'ﬂﬁé smompérog@m a hue-ply product

Hﬁﬁuhglﬁ: VR oRASIEciRAIBEIchisti®y, be treated in accordance
present disclaosure. For instance, other base

s heet }:hg maannegn wdich gt paper yQivisdaming td o thegecond paper

B '%SSﬁa} vBhSdepshidinty s théSpatithiar ppRiation GRldUSBiINabS,

30

gharactenst;cs In some applications, the alpha-olefin interpotymer of the present
disclosure may serve as the ply-bonding agent. In other applications, a binder
material, such as an adhesive or binder fibers, is applied to one or both webs to
join the webs together. The adhesive can be, for instance, a latex adhesive, a
starch-based adhesive, an acetate such as an ethylene-vinyl acetate adhesive, a

“polyvinyl aleohol adhesive, and the like. It should be understood, however, that

other binder materials, such as thermopiastic films and ﬁbers_ can also be used to
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hydr oent angl ed webs. When treating these types of base
sheets, the additive conposition is generally

wé@ﬁhﬁa%ské/ applied to the base sheets. For insi@f6@oos/047785

he 10 additive conposition can be sprayed or printed
onto the surface of the base sheet. Airlaid webs are
formed in an air formng process in which a fibrous
nonwoven | ayer is created. In the airlaying process,
bundl es of small fibers having typical |engths
rangi ng fromabout 3 to about 52 mllinmeters (M) are

3&5&%@%& A @ﬂ&éﬁhﬁ?&.én My @éﬁra&HmbMWr&i?@auﬁams of the

eposited onto a form ng SCr usual
Yeh iy alHeB oo seRarely AR Jhe s tthea%mﬁvpe@ﬁﬂfd@ﬂtaééelected

fibfiohst hen are bonded to one another using, for
exanple, hot air or a spray adhesive. The roduction
of ai inaPditinpiawet lnxpressssesas showe in Figs: i $nit sheuld be

| inldRFtbod BhaAVerioG9 6HHER Ha8E shBelshRaf bk tré:aZfédTm Sécordance with the
i ncl ude the Dan\\eb process as described in US

Presentalisslasirg.a fiPs &!'ﬁ'*@cea pthes hasg sbegiedhat '6‘336&1“%%‘80' in

qccamatnbeeﬂmﬂh%raaedtrtﬁsméMe DY aPaRFREDS, aﬁ:form webs, and
described in US patent 4,494 278 to Kro

r al and
Dy dmantanoled msﬁfyh% tregting iase Hires aﬁ%%eq %h%tﬁothe ‘additive
%@ﬁib’o%ttloﬂﬂs @éﬁeréllbﬁlo alosplied tb’%l@ﬁb%bhée@75:<ﬂ’4ﬁstbﬁce the

et al assi o Ki erl ark Cor ati
SRRflveSonrostianshibe SPabRa orpsiiad aits (erbanas o) e Slse shest.
celdl ulm?a;a mlfeﬂgqr& fohtédl dﬁﬁ afrcﬂfsmmg pPocd id Which a fibrous
roen e Wweps e CQrorm process ea .
o i o e g BP RS, bupties pEmall fbers having
typicaldéngths eﬁngm@ fionirabeiit Rcsalsag Saddmﬁnéﬁrﬁ(mﬁi)tdﬁé eeparated
terLals ma

A28 prlinginan S S50Pk3RBER AeBpafed ERod Iming Syresh, usually
mdtlwnrnerasblslmgg? c(ﬁi)garr&:mgphppfyr a‘yxerr)a?gmh&yo?]eep?iimbeﬂuecs then are
Doyt i phe 3RgeL 3ing KA Brahani R8s SPGBy Hanesive, The
<pfro&lmqloh&)f laériaid hgnﬁgﬁ%m :mﬁposmisswﬁr ﬁaeﬁﬂtmi/m the literature and
SRRt P AR RS Bictude firratebidtordts Alflescribed in Us

ipatantr,8540,8 0 to bagreen et\abandrassigned tbySdamdNebfaiNorth America

OS5 5080 RO Aed b B SO PT IGBh 8t . an

8 patent §52y,170nte %wereessn assigped thillirnepsraiion a/s, the method of

B0 BEEAP 4 S AR ef SLESIGhEP cHter Rk LRSS ation, or
@th@rﬁ!mﬂarn’getﬂwdsstrearrs by converging flows of high
vel oc 'dtH Er e%% Sﬂﬁaﬁﬂf#@éliﬂoﬁé fi ﬁerssih’cﬁﬂbé edidkAEbs and

nozzles mer streans
hyd @ﬂﬁ‘tanﬂmyehﬁc ﬂ@thﬂo@f@% poicesaeat| leant opetraeltblowe dighead is

B&afged Abal # BhARARrovgRWHiBKE btﬂ?ﬁ nititelifid ate thSecﬂd’ & nElblown web

row of extrusion apértures. In eneral
mmleams fringra$ueh othes materiale gy heraatura) ifigaes, sppeRbgprbent

bﬁrtﬁ:%uhatl@al"ﬂcﬁﬁﬂéﬁfbe—rrﬁ RfoR ERbAPR, FaPemidHd/&X syifetic polymer
?bg{so(fér ei%?n;ﬁg npoly;:»ropylene or polyester), for example, where the fibers may
be of staple length.

Coform processes are shown in commonly assigned US Patents 4,818,464

to Lau and 4,100,324 to Anderson et al., which are incorporated herein by reference.

Webs produced by the coform process are generally referred to as coform materials.
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generally greater than about 1 mcron, such as from
about 2 mcrons to about 5 mcrons. Wiile the

wihedabiRers are predom nantly di scontinuous, Itdoﬁuszooﬁmnms

generally 10 have a I ength exceeding that normally
associated with staple fibers. In order to conbine the
nolten polyner fibers with another material, such as
pulp fibers, a primary gas streamis nmerged with a
secondary gas stream containing the individualized
wood pulp fibers. Thus, the pulp fibers becone

| pbrRYaHiQTany tohe‘d?@ces@%%ﬁ%ﬂu&hﬁ%ﬁarh{r%}v%\l&ﬂ \ﬁeﬁé PRolves

The wood pul’p fibers. can from1l

Axuding amgiten privimeris regtegaldhrounh aie heaskiatoi ner#eeams and
Idﬁeﬁgaﬁft ﬁ»eaé.treaﬁisraﬂeam@rg.hg nowglorf ﬁ&jh%l Ohéattaargasrwsuany air)

surface sfo air formthe nonwoven fabric, m?]’e NoNWo
fsypplied from npzziesde b"??&“ﬁé’oﬁvé%%feﬁ!fqm%mtmélsﬁ?fﬂmpua mlcrofbers

Rﬁbha‘ﬁfdlé(rﬁétéf' ml’ﬁé"diéhéé%l %ﬂﬁétah@e c!cawlﬁaﬁﬂe hPlRQt éﬁ@stralght row
he two different materials. Natural fibers that

may
t?ée&ﬁﬂ*ﬁpﬂ eaetiies. Imeenrl, kS'I‘Q)W‘FTPf‘E%’Pé“@)hB?‘LﬁJI@“ azerage fiber

\Wisthetef of tzpveo aﬁémo :h@mwmé@\%}ag@ bRmetePsr ﬂﬁé' rrofibers can be
e standard softwood flu grade such

i nclu as
@an@glx greichian about baigrog, W@" ag B%ﬁ‘b%tgﬂﬁlﬁﬁ?“s o akout 5
Hhigrope. VR ihednichiPeeeirel e8OMHARS HE@ohﬂ’ilﬁﬁﬁsnthey generally

haracterlstlcs of the fibers and

¥e adengih qxcgedipg that nppmplly asspgated Wétb staple fibgs: s by
met hogls oideglie! dbrﬁBmeC’thé glith golRAG Mitrs With iRt haterial, such as

BGE114¥3i0 R it s el 504 2R gy conaining
tieindsddiuaiized aestipalg fisers 9TRUS, the walp fisers coBmdhiedeated with the

Baoh PR B G s 5E Rod8 ik an P cBpeghe ¥ of rom

~ dbbummr:mlﬂmetelnsgb ehebydg(s nilliceises. Trra!n&e_grmm;igrstréam is then
n- t { r ri.vat tr r
SRR o it RS At iR npfyolpd i e nomwoven

$abricf Einledlrery minebe passed intatheotip ofa phirof ¥8ctumabiieint order to

?"H-g‘ners | g@‘a’%ﬁ}éﬁ%ﬂﬁﬁéﬁl |§ gf chgfnsiaf ?/)r/)es of

crossl Nah.erdl Titmrs Heat maybe woodvined with ilEemeltblowrhfibers include

AR U080 e R 0 WRKE D! USRI relHCLORBY A Lortwood

ﬂlétﬁOl@éddep gugh @NBR}SW%\MSWHEWUBW)MUIQ@QOW Algbama). Pulp
{Mdpggﬁ%%g%%gézg five :nﬁ? érf]t PA&@thfc?'Hf the fibers and

aeuser rom ucke e O I es
m«\rpwpﬁessmmtmgua raaehe mpaﬂe@m tP@nﬁbetrhM reethodsincluding

EHéllmc%i‘ﬂLeE t or'n'ilet?‘%ﬂi&a‘l CUH‘?é ﬁ)g‘ﬂ:%llg%ﬁgrt@ﬁ%efore

and wet st ness reS| P e e Anot h

siaselipfiao opgliffening. BRuipsyeay-be sptfe@e%hn tha use ohprssinking agents

bﬁcﬂ Bs %I'Hfa"lééﬁgﬁ fdr detivativisy 'ggﬂﬁ}al éfg@% épighlorohydrin
ers ar

rporatlon itab erayonf'
Wstiydoigtetseompaunds suchrasiweanrHreaderivatives, dialdghydes such as

hiE Bﬁh?&% %Bnﬁﬁéﬁylaﬂ&é?%’i@a dWi\?éh\féQ NEifid b & or other
cellulosic; materials such as pul p fibers, a coform
Relyearbgkylic acids. Pulp may also be stiffened by the use of heat or caustic
treatments such as mercerization. Examples of these types of fibers include

NHB416 which is a chemically crosslinked southern softwood pulp fibers which

- enhances wet modulus, available from the Weyerhaeuser Corporation of Tacoma,

WA, Other useiul puips are debonded pulp (NF405) and non-debonded pulp
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" exanp

may contain the cellulosic material in an anmount from
about 10% by wei ght to about 80% by wei ght, such as

wh2eMeadasyt 30% by wei ght to about 70% by wei gdirdfBo6/047785

For exanple, in one enbodinent, a coformmaterial may
be produced containing pulp fi bers in an anount from
about 40% by wei ght to about 60% by weight. In
addition to cof orm webs, hydroentangl ed webs can al so
contain synthetic and pulp fibers. Hydroentangl ed
webs refer to webs that have been subjected to

%H‘ti‘@aé %ﬁ'l We;%éﬁ#}lﬁoen gn | n%ddﬁ%g%"ﬁé%hﬁolopfésh fhe of
Mﬂmntas.eENt h@s stahemjed teatmpat bsetsnn erurt mwshﬂhaddltion to

waﬁ hgasd ;aﬁylaha mfértﬁﬁegéaﬂa ?&.:Léyﬁg B 1 ‘EEFéP URHSther suitable

suc spun

Wfﬂ’rié Svckeye EP2 pulnlandafilanelirerdn 1P Supptanft Gomdytemational Paper
abou > g% ubﬁltgbiéerraﬁoh Roefs élfgnlugtdefﬁe‘? méﬁg%@%ﬂeﬁ% from Acordis

such as in an anotint of

W)ubye\ﬁeb@'ﬁtincmﬁrﬁe@ PhAKIS, Alaliamsl e 20
hydr OWH@{‘& Iﬁav it Ids‘?z, Hﬁ?éflaﬁ sgﬁ as 'p*ﬁﬁijf' @Q@V§ c8fdvm material

conmer ci a fromthe Kinperly-d

mﬂymrmméhe GﬁMPS'FHEatﬁHﬁ’e'n IAVCRORNDtfrorpyeinost npgo by weight to
sﬁéms% MY WSighE Seich R2%rdrA abbif 3@%%%8»ghpt§ab&ﬁtm% by weight.

2027to Everhart, whi i S incorporated

fef EH‘W‘B&@ HePRe eFhodinmgat, Br‘"é’;f,‘é'ﬁ? mﬁt%ralaw € pEgdysed containing

babtfﬂfery md@:a %Mt‘ﬂoh’ﬂabﬁjtem% ﬁthe abtut 0P ByAvegght.
T0|Ilustraet w%ropertles of

E 1
ti ssu‘é" %‘i"HB‘EM%CWRH@ webs, bydragniangled WebBIGan 3is cepfpin synthetic
ghe pupsiiss. Wdlr@éﬁiah 188 WRLSYRIras wisisethht ﬁ@r@seam blibjected to
& addi tive t| on gnd_subj, eﬂﬁid é? rd| zed
CRluFmar jefs 6f 3, TH it spucs Hfoars in X
Hydmemtarsgiinbe wabttymealbj inerEakses trieee&acgtmdf hhaw@lbl nn @ne

d th
ERDRRhM Prp Hhecd cab bRINRERAGed i8 s CortiniguS fiarpent
paatérial Lduhl 35 atspanbosd webs dthel Iq,airomtangbddesumag ear?nwoven
[[Ee.

SOPBbSIE GV p iS5 2 Sracitt o BBl 0% fp S5t 0% by

weiyht,Gilish>6 RGN alsD0666104b618 F0%s bynleightt CCdmaieraallyavailabie

idghrﬁﬁhﬂﬁ%x éedf%@@@% e ‘Pges 3 gg%&@?é’éfé\g&}e 8{? @!ﬁ'ﬁl%terélgufavallable

fromethe fimbefly sdark Gomicsatiarowndaha game HYRIROKNEY.eHydfaulic
EABRERPRYGSCBEE 1P INERLIOOY! SltchPB! 8 b IR Bverhart

ers tarned eutcaly
whightis mﬂopporetﬁohhm byozfemr uz with 5 offices in

appr o GRS Yiird iy 1 bl s G prepcs o he

@ﬁ@'@tﬂg W@@ﬁ{ er layer, whi ch vvas approxi mately 34%

.of the total fiber weight of the sheet, was conprised
~of 100% of northern soft MPLE 1

To illustrate the properties. of tissue products made in accordance with the

- present disclosure, various tissue samples were treated with an additive

composition and subjected to standardized tests. For purposes of comparison, an

untreated tissue sample, a tissue sample treated with a silicone composition, and a
- tissue sample treated with an ethylene vinyl acetate binder were also tested.

More particularly, the tissue samples comprised tissue sheets containing

three plies. Each ply of the three: ply tissue samples was formed in a process
: 38 '
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 Fos ailanen s OTaV e G TERB AT S run &

kraft pul p, obtained from Neenah Paper Inc. with
offices in Al pharetta, GA, USA. The three plies were

wobiphsds t oget her such that the tissue sides gRi©R§$A6k047785

on the 10 dryer faced the outside surfaces of the
3-ply tissue sanple. The 3-ply tissue sheets were
coated with additive conpositions nade according to
the present disclosure. A second set of sanples were
coated with a silicone conposition, while a third set
of sanples were coated with an ethylene vinyl acetate

§grﬁlgl' YdTﬁlrat showhif Fﬁ%sﬁs uEaélh I? d"gbﬁsﬁ%lgﬂt o éﬁbdthg 5 gsm.

Mposi t1 ons UsSI ng I nter.

ogr avur e
Mose aeemﬁwllmgaﬂeem \m@maﬁe from l@eﬁtfﬂ‘tlﬁﬁﬁép bepfynigh qqméammg a
gé}‘?tgﬂfa?éw&ﬁﬁﬂ;&rb I'E)b%ftuoh@d PRRIder fifo GhRY ‘?ay"e%'BPﬁlbéﬂso Nhel Guter

gravure r ol

@vetst ofqachaply yoetagi%d/walmt%h@mp ela}aﬂ@ﬂ frta’nv%racfuz with
?ﬁi rfﬁlirﬂ'ﬁf F@p%&” Eﬂcﬁsﬁﬁﬂl@’fﬁlo dd’!&r Ia Mﬁé{ 'aEBﬁJxHKﬁte!y 33% of

1 ne screen of I's per

thedntaéﬁherawmmﬂéthﬁs@qb ghe ICPBFﬁfdﬁﬁtﬁchM YRS apmmateiy 34%

8fthe i8iaf e Wéﬁh@&f fhel dheed Wafsa&ﬁnpﬁyéﬁ 3 AR northern softwood

dimensions for this roll were 140 m crons %[1

krsf R chtined fmmeaghﬁg’*psr l’%“ﬂ@’gﬁ’f@%e%ﬁ'g&'ﬁ’yﬁlﬂta A, USA.

The thitge ?Tas wete Reiached k@mérfs‘u&ﬁtthamaltiseaé @fdgsqirkssed on the
were_a

shore A dyronete ol yur et hane suppl i ed
giyer laeedithe puigive él"Hﬁ‘EﬁFp‘gﬁb %Uﬁyé'ﬁs'ég%@ P&y sconsi n.
The . PTRE 35{:?3( V8Sues Sheetd victe dodtedasitisiatid mcle :&ammgltﬁﬁa thade
inch.nterference a 0 and the
PBEPG 15 1 PR RCIRHEP: o S850mh SRE ol SRIPEIRE diask ialss with a
silicorieacarfigositibm arhiltes kinDset@f sampidswers ovdtedvitiusn ethylene
o.ffset/otffset Iyﬁﬁrlavure printer was run at a speed of,

Vg qegtq $lut e using gravure roll speed
adj usmmtltsu.(ellslﬂéas evere zbatetawitrether attdve edopesitions using a

{;0?%@ gigrte;ﬁ?rgftﬁé STQ% 'ﬁg%% \é;lejg g%%l ed er?to%ﬁg é’ﬁl!al%l' Ju%h?r nl-Eh& the
miograwaret prirder toappiy testseyeotormpesitiensio bath s.:dﬁs of theweeb. The

é%\"gl/é) rot‘ﬁg%rg e‘i‘%)tron': égllg%ﬂggév%ﬁ Eﬁ(%z?‘ﬁg gv%t E&F}ap?éil%ﬁé Yépplied by

I ONsS
apwaleeysemsh dnd.olLouiswilley KyabThe polis\Hagka liné gcreen of 200 cells per

/
P BRBHSR) 8 yobisfs BF G0 miliBn CibicWiciBle (BEMPor square jnch of ol
surface. Bypical calmtimansions fecibiowliyverst Hmicrpgs ihwidth and 33
RIRERs a‘é usmgea ﬁ@b feég@gvmg@mg tﬁamm baRfing offset

octene co i néd rom The
appdientosiro wgam 7§fshw% Pestrometeniash Rolvurethane supplled by

RNy dler HRP UNICEGdve, ww&ﬁ%mama&sm&d up to a
copol yner al so obt ai ned from The Dow Chemi c

aving 0c3 79, INgR intgHigrpnre bedveen H&;ﬂmre fq!lar?"d the rubber

- BRI fMk 2Pl 0,008 ifcH dedranBe dehwderP e/ ngdubbal Backisg rolls.

a di spersin ent | NDUSTRENE( r ) 106 compr LoSs 0}%§feetper

peed o
minute using gravure roll speed adjustment (differential) to meter the above
compositions to obtain the desired addition rate. The process yielded an add-on
level of 6.0 weight percent total add-on based on the weight of the tissue (3.0%
each side).

For samples treated with additive compositions made in accordance with
the present disclosure, the following table provides the components of the additive
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Cor poration, Mddlebury, Connecticut. The pol yner
desi gnated as PBPE" is an experinental
wonRaPW$BRe- based pl astoner or el astomer (" PBPﬁ)éTlﬁ@\dbd}(ﬁwss
a density 10 of 0.867 grans/cnB as neasured by A
D792, a nmelt flowrate of 25 g/10 mn. at 230Cat
2.16 kg as neasured by ASTM D1238, and an et hyl ene
content of 12% by wei ght of the PBPE. These PBPE
materials are taught in WO031040442 and US
application 60/709688 (filed August 19, 2005), each of
r I TR
8 Bshion RS it sAiRRL BB A oL AFPAFTY'™Y £68200 plastomer
& @malp@aalefin mtxereplmermorrmwmg am athylanecany p@t%lemolymer that

i i R A
ﬂmw«colﬁr | c@aply@m i @n@éhsdem%rﬁwh@ ﬁ&fd gepelymer also
%g‘f lgéri:{) ébo@v‘@héﬁ% alP? Hﬁg}% Wrétﬁylﬁﬁe%nﬁié%&tﬂﬁopolymer

aln obt al ne ker-Petrolite .,
san &arveumi@nm asthet@qplasﬂcmg_bm)aissrawodlspersmg agent.

ﬂ‘hé Bgﬁﬁg}g cdrﬁpz‘?s | Q6icHcidf Wzéms%ﬂaﬁ&é'téd) By CHentufa

bt ai ne ustries,

B@(mrgaqn, M@ﬂlemegonnqmglm Tn:qqpmqigpgggtgd as "PBPE" is an

1 (" " %ﬁ d
RPSHHERR! SIS ratéegéodfp’?gﬁ?ﬁ%s%&ﬂ*ﬁ PRSE nafg a density

of § 67 gramsiesa say ewagyredbyrAEHILBES2 e maly Wmteéﬁéaéﬂo min.
B{ 25@@5! 2. heﬁcgaasiﬁﬁakﬁeéﬁ Rs P 04238,3nd aﬁé&wlaﬁ &ohtent of

low rate of 5

SR o@thg;PﬂBEasTma@gSPLﬁFéla we;@smr%ﬁg@t in Vi003/040442
ahiIUd 4 IMaRbﬂ%@%Q@BBS(hmugt@Nghmo? Baen bandichliehereby

d 9
RisormprAiE by KeferneR i its Porehy 1 SV LK Bhd @80 Hegomgr is an
E&h@%léﬁﬁmlﬁﬂymﬁr e&mmg%& etiiena dddtdctens eopsiginer iat was

altoiSHLEOR o SBE R HAraRR! HRMERRY. CHONG (P Bl isigeing agent

W ﬁﬂ’ﬂeoaﬁ ﬂmaﬂ/ eéae&ﬁynwéctwmvutbhaﬁm surfdctantaaitiptiel iydoophobe
géra%ﬁg/?gﬁ' r gh%{g?&lglb%ly)flg 8b%15§é] {'rgg'l @a%er—Petrome in¢., Sugar

Qaﬁa,eréﬁasnuw)m HNEROSTAE OT7EED GisPeFind 8360165 @digady! sodium

?\?\’?&Slul%ﬁi}‘?‘% 0 éirggflﬁq%ﬁ'&%gﬁ%@gh@@, fﬁ.f%miﬁgﬁﬁyew Jersey,

B38.20 0P RINACOR MISIBOB cOp Ayvier bbhialis' 20682 bY el itacaiitcid and

e T

ASa01 D‘dQBBO)&FFHHNWGSBO@GbI&]omer Bag\BFdsity'of 0.87 g/cc as

R

EASAQ as\FriekaslehbPASTAB 01238/ BEF INFNCMIP L) 28180 plastomer, on the

é@ﬁ@éﬁ@&?{%@éﬁ?@égﬁﬁ%9%/%#&%%&%;@3@6 P‘!fz and has a melt

flovet s ter afrfeg/MP ridGtAB00C AN 2.16 kg as measured by ASTM D1238.

The additive composition in each of the samples also contained DOWICIL™
200 antimicrobial obtained from The Dow Chemical Company, which is a
preservative with the active composition of 96% cis 1-(3-chloroallyl)-3,5,7-triaza~1-
azoniaadamantane chioride(also known as Quaternium-15). '
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22.1 50 RV3 1213422451010226621450RV3
13 1.16 2.25 46.6 10.5 85 21.5 100 Rv3 14 ' 1.01 1.57
32.1 10.3 572 21.7 50 RV3 41 WD 2007/ 075356
PCT/US2006/ 047785 15 1.53 3 50 50 1 9 9.396 22 3 50

RV3 S]ér%pe SG;cgtyhce 51Pc%y-8' 7S(§i<71§ 23H5 é%cc%\/ﬁ Temp RPM Spindle

No. size (um) dispersity  (wt.%) {cp) {oC)
1 1.08 1.83 547 10.0 83 22 50 RvV2
2 1.48 2.40 410 10,5 338 20 50 RV3
3 0.72 1.42 555 102 526 21.1 50 RV3
4 0.85 2.06 42.8 102 322 215 50 RV3
5 0.86 1.68 552 9.7 490 55.0 50 RV3
6 1.08 1.85 524 109 296 217 50 RV3
7 1.86 4.48 50.1 9.4 538 211 50 RV3
8 5.55 2867 423 9.0 <75 216 100 RV3
9 1.18 248 46.1 105 270 212 50 RV3
10 1.60 1.58 41.1 8.7 358 217 580 RvV3
11 1.69 3.68 48.8 97 308 221 50 RV3
12 1.34 224 51.0 10.2 266 214 &0 RV3.
13 1.16 2.25 46.6 105 85 215 100 RV3
14

1.01 1.57 321 _ 10.3 572 21.7 50 RV3
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17 1.57 3.26 49.8 9.9 436 22.4 50 RV3 18 0.89 1.51
51.1 12.3 342 21.5 50 RV3 19 0.71 2.12 40.0 11.3 448
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49 1.87 39.0 10.3 210 20.2 50 RV3 For conparative

reasons, the follow ng sanpl es were al so prepared:
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No. 3 yI %&% at e- éyyl e%qghirgﬁbxrr}ekvenulﬁl on 50 o RV3

obtaln d fro ucts ent iVE
ELVAX(#§ 317518 nder386n'pr|4§13ng WP et MpPene 33|4nyl5 No. RV3
4 acet#e copmsyner obt1ai ned.if ramsE. | .BaPont2ide 50 RV3

Nerr?u[abof W ¢4 ngt op g2 Del aweﬁ%w ”9146 28% Vil  Rv3
aceta

conte e hyl Vi ate op ner
was COIE[%I ned {vlné%h UN??} g% ts1é’éh gga ng.g)ox%?f
aci d- f&hcti ontf? zed éﬁ?facti"ﬁ#t WPeh a21ﬁydr<?ﬁﬁobé° Rv3
conprising an average 32-carbon chain obtalined from
Baker-Petrolite, Inc. of Sugarland, Texas. 5 The
followi ng tests were conducted on the sanples: Tensile
St r enffob cofpanativel readlyes) tHe fdlohWinSsampiisiwéiediso prepared:
Geonetric Mean Tensile Energy Absorbed (GMIE] The
.tensile test that was perfornmed used tissue sanples

thlat welamp ndltloned aCo&ﬁ:&itioniA‘p@hithQB@ffﬁz I

oAkt ?ﬁ 8 Safrbie, B e stripe in the

T GvE] ecgﬁﬂ%.esl ﬁﬁ?& A é@%’%{@gf‘gér oh@bbtained

éﬁgd o31"2'3”3 g@" L’%f% i Q@Z’ éfgb }n%?srltixylated
) s, Inc.

Pennsyl vani‘a, U S. A
PCNO“S%QQﬁ{l\PeA'éZ%Ie ELVAX® 31 75 Bmder comprising an ethyiene vinyl
No. 4 acetate copolymer obtained from E.l.DuPont de

Nemours of Wilmington, Delaware having a 28%
vinyl acetate content. The ethylene vinyl acetate
copolymer was combined with UNICID 425, which
is a carboxylic acid-functionalized surfactant with a
hydrophobe comprising an average 32-carbon
chain obtained from Baker-Petrolite, Inc. of
Sugariand, Texas.

The following tests were conducted on the samples:
Tensile Strength, Geometric Mean Tensile Strength (GMT), and Geometric Mean
Tensile Energy Absorbed (GMTEA):

The tensile test that was performed used tissue samples that were
conditioned at 23° C+/-1°C and 50% +/-2% relative humidity for a minimum of 4
hours. The 2-ply samples were ¢ut into 3 inch wide strips in the machine direction

(MD) and cross-machine direction (CD) using a precision sample cutter mode) JDC
15M-10, available from Thwing-Albert Instruments, a busmess havmg offices
located in Phifadelphia, Pennsyiv’ama US.A.
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The gauge length of the tensile frame was set to four
inches. The tensile frame was an Alliance RT/1 frane

wbYhoiiisee Test Wrks 4 software. The tensile fﬁ(ﬁ?ﬁsﬁﬁk%u’/ss

the software are available from MIS Systens
Corporation, a business having offices located in

M nneapolis, Mnnesota, U S A 5 A 3" strip was then
placed) in the jaws of the tensile franme and subjected
to a strain applied at a rate of 25.4 cm per m nute
until the point of sanple failure. The stress on the

e 715 SobBe S 4 B0 el Pk sBliopl neb: Pletensie
frarmenwas enddlisBice Riasfmme ritn withaPestWoarks 4 jsoftwaee. pTEhe tensile

? r%e sga*r?b&@ sbo‘?ﬁi%E %L %qraﬁ%bl!% geléhfen t ﬁDQFﬁiS‘;@Q%Uré}fbn 2 bpsiness

having pif@qasdoweq! 0 dinngaplisg anta,@ S8

O oo v nd B g7 B oRE A8 el g sypictea o
arstltaakap@lenrﬁ anrade ofid8dr cmiper mmutgsursttl the poiptiefsample failure.
tr'i’ng strQQt Bh tﬁ }éué Stib i %’ﬂﬁrﬁt&&?%&% f:fi’cld St the <R3, OFhe

rans-t1orce
palsy ﬁesﬂowguméc&rﬂsgéh@meah Loaﬂ 69@%'@3§me31 mepsured-iprgrams-
?t?rc& the %éa l?é?)éh \ng ‘E:Qpculal?@& Bﬁtdt\ﬁélHﬁaﬁﬁ@%n(gggah Wfﬂé’éample by

IVG re S test

(hﬁjy"%@l l@mg;b@frm ﬁ?'ﬁ'@lqufé prltinlyipgby . 108%wihe ?/R:Stﬁéah@ 500
farhdiforb&NRE tensifet ér?é‘r59 %b@&‘i‘mbﬁ NPELS af B!%.ra@y(g aéf.vﬁam{:ef&amcm

wer'e cal cul at ed squar e’ root of

5?'8529&0' Ry integrating oy Fﬂ!“'aﬁ ﬂ@c@nearw\tmth%fae%@ram curve up the

pEMEf ﬁﬁﬁﬂé‘ WRerd thaqba@ralkff@)ewz Bf it} peakl u¢ VSI'uQF Gndithe slope A
aver a alue that I|s |ndepen ent of testin

(fiPaEmssipro Taeasegiasheisians ok e alisgs Aa R from 57-150

BeimsMorEd)ast i c I\/bdul us (Maxi mum Sl ope) and Ceonetric

Me Ve f Sheet St SS; .

£l aot PRSI BRI S8 fSRIGRS) was lesls b e rpachine
ﬂtD&ttith(Mmtaﬁthmémé’tﬁnm@ diréetioh QCBI. at:eometlid means of the tensile
GRS 5 o 8 7B b SRRy scver oot of

thieaneductrofnm aidohirieedirentionamMD varichthe gesgenachinegdirection (CD).

IR ELIR sttt imle sthess riEhepdp %fﬁ“ﬁz%%gﬁci‘ﬁﬁr iThe

$arhplesalsattmenmtarecam«esbélow of the data between

fieneun Stfi 00 grans of force V\/lthout fallure
e WAAE Iy i e e
inghe érw\ﬁtlatﬁband imexpreesedineunjisorfdlopame affonesl uTmplmondstloned
SS0RL iy R 1 SRSNSESIREH) b 50400 g e
lpngth {span behwveemiaws) of 4 inches. The jaws move apart at a crosshead
speed of 25.4 cm/min and the slope is taken as the least squares fit of the data
between stress values of 57 grams of force and 150 grams of force. If the sample
is too weak to sustain a stress of ai least 200 grams of force without failure, an
additional ply is repeatedly added until the multi-ply sample can withstand at least
200 grams of force without failure. The geometric mean modulus or geometric

mean slope was calculated as the square root of the product of the machine
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direction (MD) and the cross direction (CD) elastic
nmodul i (maxi mum sl opes), vyielding an average val ue

wo Balohssé ndependent of testing direction. dﬁﬁéﬁ'ﬂééﬁums

of the testing are graphically |IIustrated in Figs.
through 14. As shown by the results, the additive
conposition of the present disclosure 5 inproved the
geonetric nean tensile strength of the sanples and the
geonetric mean total energy absorbed of the sanples
wi thout significantly inpacting sheet stiffness in

: fr?ggiﬁn' dﬁm %r?d Hﬂ:ec %Hﬁé&lﬁg\ ﬁ.‘ﬁﬂf’élﬁsﬁ’@ﬁ)oﬂhﬁ I{ﬁlﬁ%tﬁ'ﬂ slopes),

I cone conmp osi t1 on.
vigiding an ayetags: value ﬂw&ns ms'smen@ent@fge‘amdlmtwﬁean

tensi irfq ré’éull‘é@ lZé‘E@t’ﬁ? d}ré g@é&ﬁcé{ﬂyt ifustifted in/ Figs. 9 through 14.

COHDOSItIOhS aCco resen
AsshowanetheHgsmts, dhepdditive ﬁﬁmﬁ@ﬁﬂsﬂf th,% prasent disclosure

\fiﬁé}'@%g glgét‘g%gm%{g% @Qﬁlt s:lb c?gr?hﬁﬁ} ] \Atgg stre]agrtﬁ‘pllgée B e geometric

meps\tetal enemahmbedwefethemaaanm yitbpgk %ts@-éﬁa%t{si ippagting sheet
E%&%W'o@@g{aﬁ%ﬁ &5l ined Miréeﬁéd égﬁHpﬁé ¥Rd tﬁ@ﬁmﬁﬁlet t'ré’étéd with the

were much ] ter inrelation to th sanp e treated
giicene pempesifiprn Eurihen fhe Etis %&@WBPW mpgujug to geometric

ﬁ'%httéﬂﬁlé for Hi@sérﬁﬁlé%ttﬁea‘ié@mwdacﬁth@ cfdn%ﬁ&ﬁms made aﬁcordlng to

eCtIVG softness testin was al so er orned on

ﬂ@meégnt disdopireshiowed %@ulgh@l@agﬁenﬂl@s B £ANRAsIson to the sample
freaRuSHtYMHe e thixena Yyt b&@taf@am%ﬁabpeﬁ\def ftREasPhGRRE! however,

di scl osure wer e e&%ﬂ val ent t ercei ved softne

hegthlecking ACHIBES Pldhe Sy Treaiegouih fsadditive
EQmEXﬁWhgwéré Auichi BetR¥ aRligtionadtthe isutnpi® freatdd Wil the ethylene

made according to the present disclosure were printed
YRVIRACRIRIEFOPOERE™ hr ough- ai r dried (UCTAD) base web

gccor m_ra:]t!ﬁlﬁ?dﬂ% thatrbsils ﬂ’ftﬂvtrﬂfﬁihe fRyurds) rggajte@neg sbfness testmg

ru e.additiv onposi ti.on was, use 0 a

Was SRR ALOR e AATRRES s A R coiurd SO LR paihies

ﬁéaltéﬂfmﬂf e ddditve Mﬁ@ﬂwd o thugitﬁe@ém dilicledird a8 waivalent to

a su a C 0Cess

trcrerPelyed spuass Fihe Sbid yrblid st I s it GGiRBSeiton.

t hrough- air dried base web that was subjected to a

simlar print crepe proce [ n ethyl ene vinyl

acet at e copol yner (l\bn-lnmm e Ng 2). Thé

uncr eipetiist dwapnib; additiver t;mdpbsiﬁensw\madamcbcdmgtb the present
rocess simlar. .30.to th E

GrEREI% A B e 3t f MBS F AT R ludd (OCTamf base web

adbocordinpdo iaf patterh ;andtdmém&esfmetewmdMeThe aaiditive composition

\Ellta% éél & gd{nér@% P\A‘?Jb toctﬂatoqw nﬂ}@sﬁ'ﬁgfegrwr%rﬁytﬁén ?ésted and

positione Wween two outér
Bwnparegttoran tamegedathrou@h-ba@beudmseomh thal svasiigiosubjected to a

B HESRa R4S o Ll Same N0 R LG diped throusn
aio dded basg mebsthakwps subjectas toon siitas pyinberepe\process using an
ethylene vinyl acetate copolymer (Non-inventive Sample No. 2).

The uncreped through-air dried base web was formed in a process similar
1o the process shown in Fig. 2. The basesheet had a basis weight of about 50
gsm. More specifically, the basesheet was made from a stratified fiber furnish
containing a center layer of fibers positioned between two outer layers of fibers.
Both outer layers of the basesheet contained 100% northern sofiwood kraft puip.
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of a debonding agent (ProSoft(r) TQLO03 from Hercul es,
Inc.). The other outer |ayer contained about 5.0

wohi9ogis3sp (kg)/netric ton (Mon) of dry fi berp(gfm@(,g{gj@ﬁ-,-,ss

and wet strength agent (KYMENE(D 6500, available from
Hercul es, Incorporated, 5 |ocated in WI m ngton,
Delamare, U.S. A). Each of the outer |ayers conprised
about 30% of the total fiber weight of the sheet. The
center |ayer, which conprised about 40% of the total
fi ber weight of the sheet, was conprised of 100% by

‘@ﬁ‘lé’&fter RiePBohta e@l M&%@kdﬂﬁ&ﬁk@ﬁm&h& toén tm{o‘ﬁ) ofdry fiber

wer e a so treated w

of awbp(ldb'lg'ﬁgﬂm $PSiafigh §e1 003 dropa H%‘Eweﬁ-gﬁﬁﬂeg hgrotherouter

%Bﬁl%\'inﬁf]éﬁéﬁodttbe@ ki @9 hiRthc R (Nitof) Spﬂ@qber of a dry and
process rint cre ﬁ% ocess IS enera ¥
wat@yengtheagam (IKY MENE® 15005 puaifablefreny 'éerquéf—‘Sa RospeRated,

Rd=dd ﬁﬂl\}‘ IH"I?gtWE eB@IaWH?e ad @ hiyv EEé%:Wﬁ?Qﬁé foufdt l&‘?é's comprised

printed ont e surface of the sheet. One sid

of
eheUL3R% 0" fbe total fhasavaightf tae ebeet. Tha eentsy Jaer, which comprised
Iabbui 40y ofTﬁl@t&Bﬁfﬁier\WﬁgM 6f'lﬁ€§héélt Wvad dbrigsad @Wﬂ% by weight

pattern as 15 shown in Fig. 5 wherein 2
ﬁé poﬂh@n sRfwoosh kraft ey n The Sbete this lEYRIHeTIAISO > freated with 3.7

E@Aﬁﬂoﬁ%fmssswmmuasomérect ions. The resul t l ng
surface area covera was approxi nat el éP 25%

sheet VRHSUS RaMPRSR abﬁgaw@t ViR the £ J@&t%#tp aaprmt creping

| ?%@fsrsng’hérprmt cﬁwﬁ%gm&@ |§b§ﬁ‘éralt m@[ratédiﬂ Fig aarme sheet

rom about 180F to r.om abo

p5cHed k9 ﬁ@rﬁwrﬁr@'@ﬁaéwm%ﬁ% 30rfi's compssition yas Printed onto

. Tﬂreasﬁvédee@f thé I@heéﬁsohblsnﬂa of thetsheet Whs priokaflusihg direvts

S54R85BS BBE5%R B o e
ghuwn hgs(ijga Bgﬁhél‘din Q8 mp@xintﬁamér; printéd g6 the éiseet in both the
escri bed, above, f.qr conmparatiMe purposes, .one sa
Rt s Thactine FERGIS, i PSR rrtacardd Bvérage was
gppl‘tglnt‘idaﬁalilﬁ«’l ol )'l;h%ﬁéntm‘efythehtmésmzflﬂ againstndidactored off a
r,oauct,s nc 0] en nn . a
FOARONE ey it e et St Bt 4806 Ronh pERIEO"F 1o 300°F,
\sudy bs &oet abeute2007Fdo @508F p Finally the shest was wboed into a roll.
IBldang, FETRARLA BB YRS SRR cofiera iptg sols of single-
pbly papertabeling inAreoNehYighl BEsaa0 Thefnished pradugbhad e air dry
d -1 d t I
Bs MR Ry 58 il 200 oo erhylone Y™

acryl As descrbexbpbbyerdor comp@EtVRENAT9es) 6ne sapirils wasanbjected

?::LS' E%fa‘}a?mt ﬂégnﬁ%%eﬁgrﬂgﬁ@eﬁ% ?@g@@&dobtéﬁ'n@@fmm

_mmsaasmmamlsentgmp F’enr@rlma RORELEXE 426 tssa flexible, non-

BAISSRASS Eatbokl RS FhPPadaitethlRRE 1S/ T3y rSEehulsion.

The additive compositions that were applied to the different samples are
listed in the following tables. in the tables, AFFINITY™ EG8200 plastomer
comprises an interpolymer of an ethylene and octene copolymer, while
PRIMACOR™ 5980i comprises an ethylene acrylic acid copolymer.
INDUSTRENE® 106 comprises an oleic acid. All three components were obtained

from The Dow Chemical Company.
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cone. (Wt.% | AFFIN|Y EGS2001PRI MACOR 59841 (60140)
PRI MACOR 59601 / |ndustrene(r)106 40.016.0 2

wé\kbd7iolshye " EG32001PRI MACOR ' 59801(60140) PRI Bos/047785

59801" | industrene(r)106 40.016.0 3 AFFIN TY1M
EG8200/ PRI MACOR'" 59801(60/ 40) PRI MACOR 5980ff 40.0 4
AFFI NI TY7" EG82001PRI MACORTM 59801(60140) PRI MACOR
59801'"" 40.0 Polynmer Sanple No Particle Poly- Solids
pH Vi scosity Tenp RPM Spindle size (un) dispersity,
(WM.% (cp) (0oC) 1 1.60 1.58 41.1 8.7 368 21.7 50 RV3
2 1.01 1.57 32.1 10.3 572 21.7 50 Rv3 3 0.71 2.12

40.-0 11. 3 448.22. 1 50 R3 4 1 63 2 23 42 0. 8 6 178

22mfle 100 RV3 5 L¥Mh&el LTM 200 antim crobial, which is a-
pri¥servat i véM\M“ESFFPP’H@eﬁ@t ive con‘poswt-spwgesfem%% ci sDispersfngAgent

]_(3_§a|i f?a| 1[| aza 1= aqu aadamant.ane C. (wl.%)

Chl or] G(§20 !jél lé Lﬁ% g “é‘llrﬁlgaenﬁ‘lg% T 40.0/6.0

.afG2 ] (EID 980#1" Igw o’lPGthe 40.016.0
TM

adéll ,\_/ﬁ“ghc ooty m: ;%érrpjl .,,§ubj ected to 40.0

ha {aanT ncr‘r hp n?f 'W"F °h addition the *°

foI | ow ng test was aI so conducted on the sanpl es.

Wet/Dry Tensile Test (%in the cross nachine

direction) The dry tensile test is described in

Exanpl e 1, wPahmarhe gauge | ength (span between jaws)

bei niF™®a ¥ h P%’t"”ev\ét ?"é’n3|$°é'd%t rRkh gt iscRelty rf'i?ﬁ!?u i §pindle
t he
sanpl es were ted prfor €& I ng. & Sp 1:Tf| 84| yRV3
in ordér to \/\ib?"the 3 &hpl e3251 3"&35" BfZy W49 fi BPed RV3
with distilled7or deitpni zedlowates at 448 t enpeyat soe oRva

23 2C. 4The vajpgs is added ugothgdrayg anypg 4100  Rva
approxi mate one cmdepth. A 3M"Scotch-Brite" general

purpose scrubbing pad is then cut to dinensions of
. 5" x DOWIRILPY @ce a:ﬂumrmbimgvmalpm apmwmatafte&wh Ehe active

caBok o f 9B%, o 1R8N % ifde-trethiaraptgne

phl@ndé’(ascsmm nag)melmumﬂlsa °bm'M&3"ﬂﬁZ Ur?? ?ﬁétﬁ{] ceal
Ay ad B8R, fiBSerlS sAeh ot fhe AR bomBaR s e 16

V\D 200he¢ 8adples WENe EUljRCea 10 ey Rists desmpibedtio Bxenipdstiedn

ﬁ%@hﬁ‘%ﬁg femhgttggtrw 505;4@,5m88 g)fnqbgﬁsabﬁ) Exant

scru blng pa rs remove ter

The dry tensile test is descrlbed in Example 1, wnth the gauge length (span

- between jaws) being 2 inches.. Wet tensile strength was measured in the same

manner as dry strength except that the samples were wetted prior to testing.
Specifically, in order to wet the sample, a 3"x 5” tray was filled with distilled or
deionized water at a temperature of 23+ 2°C. The water is added to the tray to an
approximate one cm depth.

A 3M “Scotch-Brite” general purpose scrubbing pad is then cut to
dimensions of 2.5"x 4". A piece of masking tape approximately 5" long is placed
along one of the 4" edges of the pad. The masking tape is used to hold the
scrubbing pad. _

The scrubbing pad is then placed into the water with the taped end facing

. up. The pad remains in the water at all times until testing is completed. The
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screen associated with the wetting pan. The scrubbing
pad is then gently placed on the sanple parallel to

woOhReovirslish of the sanple in the approxi mate ceptpis2008617785

5 scrubbing pad is held in place for, approximtely

one second. The sanple is then imediately put into

the tensile tester and tested. To cal culate the

wet/dry tensile strength ratio, the wet tensile

strength value was divided by the dry tensile

strength value. The results obtained are illustrated

i sanplg do baJested is\plasbdvum Blottéﬁmﬁérwmnforhﬁh foTEAPPI T205. The

S RPN S S S5 B G Ry imes on o

cicredreassacialed sdtinthe svettind pan. Thersctulbang bud usm:tmntgmly placed
SJW@:E s%% %?gﬁacﬂe'i ?A ﬁ\te: \%Vgti{ ﬁfethh %@E:?ﬁl% Eﬁilfgg?ggrﬂ :mate center The

al'so rved d
aﬁmmbmgapad ipbeldtin plesedbl approximmatatycorssheedorl. Othe sgmple is then

' h | t t ed th
S S v A
this é"pac;qiqkldatet the svat/dre lensile mengﬂﬁagenﬂmlvéytegsm? strength value
[ at in Fi n
'?lgftdgggyh} Qﬁ’( %r%??%ﬁrggbih ‘%ﬁé%aaecr epi nggsur face,
V\,hl ch Thﬁrfeﬁliﬁ%ohtﬂm arerilustratest insiEigsa 15618k obs dhgwen in the figures,
Qﬁ’@' hbéiice 68 Beiibhek f}ﬁgfﬁ,@a th@@%Bﬁ%‘rtf}.grrrk%nttgﬁs@r Svd e geometric

di scl osure re sp rior
sogaruiotal egeray @lh%Obe@f th nasuets@mmes wmneutsagpif eantheinapacting

SABBt StithAk8E ?&Qtn‘ié’td’ el R ZE?%asta?éé E%Sé:ﬁéd during the

purposes of npari son, sanpl es re al'so pro

esting Bafsmﬁrﬂﬂiéi'twe qoppstionsiiid oot preate sheefchiocking prablems in
%aipakiSen fo ﬂieysémﬁl‘éH SRt LNR Shd BT t e"\gHgleéﬁleg%g copolymer.

tested according 25 to the sane tés
Exanpl es 1 and 2. The fol IB¥ANPLE3cess was used to

Pr Oduﬁﬁﬂﬁfi"'@xérﬁﬁlé' ﬁ§sue| \ﬂébé eby mddfe gHedfy Qrf;ct:ﬁ'l:'irnlg%'tl‘:r‘éj process
iﬁ'&{’gﬁo FR(,K_J é{ &UO tcg vvas pl aced | nto

iR TGy 2t BHOTSF rRdbe dssie wbéer%q:@ps\wrace which
iPhigenbeaimednt coﬁiﬁi@edtamarh@év%@& théﬁ?tﬁler (ﬁfrhﬁk?éittcﬁr%r mhde

hest
SHEHBEIRLDS Pipsat BipoloS iy PO sAYeH PrEBATEAES Penicy, contacting

tidodirger With ithe Webf IMHd ddrapies wdre h@érﬁsﬁﬁebﬁar@%ﬁoh@ %tdndarduzed
ge&gdl ng potential.) Then, the NSWK pul'p was dil uted

Nt 2% consi stency and punped to a nachi ne chest,
such Forpurpbsesrettomparisgre shmplol weredise Brodiicedl isiflg a standard

Wm V\K at about 0. 2-0.3% consi stency. The 4
6/ 047785 above softwood

fi berla twsreacanhp!éj 2-ply dssuelproducte west (peodided ayiestét 8ccording
t%: 1518%351 ie§l.ssu§esc§‘|jb H% %rxamp!es 1 and 2. The following process was used
to produce the samples.

Initially, 80 pounds of air-dried softwood kraft (NSWK) pulp was placed into
a pulper and disintegrated for 15 minutes at 4% consistency at 120 degrees F.
Then, the NSWK pulp was refined for 15 minutes, transferred to a dump chest and
subsequently diiuted to approximately 3% consistency. (Note: Refining fibrillates
fibers to increase their bonding potential.) Then, the NSWK pulp was diluted to
about 2% consistency and pumped to a machine chest, such that the machine
chest contained 20 air-dried pounds of NSWK at about 0.2-0.3% consistency. The
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Two kil ogranms KYMENE(r) 6500, avail able from Hercul es,
I ncorporated, |ocated in WImngton, Del awar e,

wol26a7h7535¢er nmetric ton of wood fiber and two fCT/US2006/047785

kil ograns per netric ton of wood fiber PAREZ(r) 631
NC, avail able from LANXESS Corporation., |ocated in
Trenton, New Jersey, U S. A, was added and allowed to
mx with the pulp fibers for at |east 10 m nutes

bef ore punping the pulp slurry through the headbox.
Forty pounds of air-dried Aracruz ECF, a eucal yptus

Iaebbdmoﬂwtibdfﬂbe iDwekertiffjzeduspthevandradttengtiy layeAlrea Buayer tissue
ca ed in Rio de Janeiro, RJ, Brazil, was placed

5 pul per and di si ntegrat ed for 30 m nut es at

about T4k Kilgsamis SOV ENE® 6200 Oagiilable ffarh Hurbeales, InEbporated,
was t he 8Hansf d to a.du

HWK I
Bted R eons Pelevise . st & 2af oot n REGEoRBRr and two
khiegan&pertihptriel tonrof vissl fibdr AREZ®IB31080, awifableMrom LANXESS

ual anounts nd ed ,at_ab % con en
foefibhe dsaied i TROH UK sBtsed” Bl A s B8084 ARG bilowed to
[0 Imtimelhelm&}i fbmtfar aekka21pmimetes bbfare putiping thdbWp sturry
y'ti S ﬁg"ﬁ ‘glh subsequently diluted to about
ey he %’%}/ The two EHWK pul p fibers represent
t he t Worlypoands af airdridgd Ataeniz EE¥Feaedicalypiisehardwood Kraft

S oS AR 5k B8l 5 s

plai:etianttbvmpdlppu bpdfdisistegrdted fat 30 sdauited at abouwlt4% consistency at

ers trom al
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pudpebsewenﬂy dikdetb txabat 2% consistanepcy of about 0 1

thr ubfi R FEWICHNE Biltn/Wrg uifet) ARketin® G Gayal amounts,

ant pporpsd at abnut 196 covsistescy o Twe sepaeate maghine chests, such that

gseﬁﬁéﬁﬂbé)&@st cghmlﬁk%i Eggttzb é\fﬁﬁ—rdbi%%% e@‘i’seﬂﬁibyslurry was

subsgaenty yhlutnalstotatmhli Det% sgnsistencyr dde gl EHYYK ppipdfihers

o epienso it sy giee Tiiset ves,

a pr eJwigridlogems KmEbE@sG%@fbneyrr@mq e QMO%@W wagpadded and
aliéwed i@ﬁm@hﬁﬁstHé ?xa?di%od‘bﬁlp(fﬁa@ﬁ o= Fesddih ei()ﬁf%intﬁea before

consi stency or PPRC) was approxi mately 40% The wet
pHEpInG: iediule stusry iheoughhitedaadpex. due to an adheS| ve
that irhe dRR fisékstiorh g tﬁfe‘é%aéﬁthé%ﬁ&sts%ré)’pmto the headbox

si t uat ed underneath t he _Yankee dryer spray el t her

ﬂha &Sﬁ%'ﬁet'/"éy oA alayto- 1\/¢H PHIp oers .fﬁom ﬁ?‘éh macjpgte\,@est were sent

UgIP sepiatd MENHORIRAR RE Ré88boXPR ofehiya 3-Iayered tissue structure.
aI co ol / KYMENE(T)./ Rezosol 2008M _or._an additiyv

EBRbers Were dRRRIGARN a feming Iahrics dfptetiwas BbRegugAtly removed
b{aeadu.y,ﬁr surface. Rezosol 2008Mis available from

The wet sheet, about 10-20% consistency, was transferred to a press felt or

~ press fabric where it was further dewatered. The sheet was then transferred to a
~ Yankee dryer through a nip via a pressure roll. The consistency of the wet sheet

after the pressure roll nip (post-pressure roll consistency or PPRC) was
approximately 40%. The wet sheet adhered to the Yankee dryer due to an

-adhesive that is applied to the dryer surface. Spray booms situated undemeath
‘the Yankee dryer sprayed either an adhesive package, which is a mixture of

48



10

1

9]

20

Her cul es, Incorporated, located in WI m ngton,

Del aware, U.S. A One batch of the typical adhesive
WOOZUBIS3H t he conti nuous handsheet 5 former R@HE§2006/047785
typically consisted of 25 gallons of water, 5000niL of

a 6% solids polyvinyl alcohol solution, 75nL of a

12. 5% sol ids KYMENE(r) solution, and 20nL of a 7.5%
solids Rezosol 2008M solution. The additive

conmposi tions. according to the present disclosure

varied in solids content from2.5%to 10% 10 The

nyj&icaiol/Ey MEBNEBYRezex1 2088, of anafdiflye gomposition according

b wb@%eandté&ﬁ:smb% thE HHEr SAiFhded RELosOI 2008M is available from
bl ade_ subsequent |y scrrgp§d$the
0

ade. The cre
e dies. RobioTaler oRated i DURTSSn, BEPNATERT A0 of {
t he Y@W@Ba%ytﬁfthe Wﬁc&faﬂhéglvblp%%ﬂﬁge bﬂ&ﬁé h@ﬁtlnm handsheet
thenvk?:I into soft roll

Rl spnsSigrondsaioasas wates s00RmLL0t 6% solids
afohoPkoRton TTFHD OF as@. SMOIEQtWMEﬂm séfution, and 20mL

S re,on.the tside of the 2-ply structure.
I%E'%aﬁ&e "dérnR %?8589 Mirelutitfyes of the structure
hel dhrmn@ #ﬂdlﬁﬁe toapbSitons. Eg@orﬂgigﬁlﬁ ?B%&s%&iiﬁdﬁﬁul ré gﬁagled in
t ard width of approximately
B‘%ﬁgo%tﬁﬂ gégﬁ’iq i@%’e sampl es were conditi oned
and It qm@@;eeﬁmmm fovghatn gﬁes tohsistenoy abhﬁtr@.re!s@ oh the Yankee
isclo t hat we ed to t ZOsa and
BB 1ot RSl i A€ Seering Panie SeRRiPe, fapd the tissue
Bhepieaisd smafiganourids op drysrgatige off the ‘A‘skmke(e\uryerr dfhesreped tissue

R BRI I e ——

bf tl’mjcmbed nizs6ug Woe 40e ) fEvdundiahd plidd'tdgether so that both creped

S5 et 41 WA o sl PR M ablia) SEipa on the

60 Of tHRRIthUIIGRTIGIBIBE pliés fogdtisen cFref plekDsheisd. vadssthen slit on the

SEEAALT A MARSR Y AETFSHY ahh  Blg Jpove amoe

586 toaditiofed GAKA8teBRI MACORTM 59801! i ndustrene(r) 106

10,9 5o 1848 SRR TR BRI Bl g o e

Sampidscand tesded mmlsjemp@ arg gaiolléysicp) | oC)

b

Sample Polymer Dispersing Agent Dispersing Agent %
No. {wt. ratios In parentheses) cone. (wt.o)  Solids
AFFINITY™ EG8200/PRIMACOR™ 5980i 25
1 (60/40) PRIMACOR™ 59801 / Industrene® 106 40.0/6.0
AFFINITY™ EGB200/PRIMACOR™ 5980i .25
2 (60740} PRIMACOR™ 59801 40.0
AFFINITY™ EG8200/PRIMACOR™ 59801 5
3 (60/40) PRIMACOR™ 5080i / Indusirene® 106 40.0/6.0
AFFINITY™ EGB200/PRIMACOR™ 5980j 5
4 (60/40) PRIMACOR™ 5980i 40.0
AFFINITY™ EG8200/PRIMACOR™ 5880 10
5 (E0/40) PRIMACOR™ 50801 7 Industren=® 106 40.0/6.0
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11.01 1.57 32.1 10.3 572 21.7 50 RV3 2 0.71 2.12
40.0 11.3 448 22.1 50 Rv3 3 1.01 1.57 32.1 10.3 572
WO2007/8T5356y3 4 0.71 2.12 40.0 11.3 448 22.1 5S0PGI/ES2086/047785
1.01 1.57 32.1 10.3 572 21.7 50 Rv3 DOWN CI LTM 200
antimcrobial, which is a preservative with the active
conposition of 96%cis

1-(3-chloroallyl)-3,5, 7-triaza-| - azoni aadamant ane 5
chloride(al so known as Quaterni um 15) obtai ned from
The Dow Chem cal Conpany, was al so present in each of
the additive conpositions. As shown above, the percent
sol ids 1 n SOlFdlyneR T of the different additive

CoONPAShbERBS Py ar 'F%qi,. Vadophdg phhe S}ﬁs,%%‘gs 7eRiBt 8w | Bpindie

solution al so vari es nt of

i ncor por at ed® F‘T’]@B”tﬁ@pﬂﬂg’e?\ﬁe For |n§f’)ance(°cz§t 2.5%
solutioi 10 sdolQids, i157s e82.i ma!Qa@I t het2 f r o2t.abo§® 35RV3
kg/ MI' ta abouts. 0 kg/ M2 sol 4els i $1.31 ncadgoor akad i BHO Rv3

the tisgue weh oAl 5°/q | ut S ds, A ti ted
that from abou%1 ?P tgﬁgboﬁéémog} Mrz’?zn S is RV3
0 th

i ncorporated i 13 ssu®®heb’ 1At /oso?%ﬂ of? RvV3
solids,®it is1¥tinat®d t had2.frot@-Aabou$72140 Kg7 MTS80 RV3
about 260 Kg/MI' _solids 1S i ncorporated Tnto the

tissu 15, The results of this exanple are
il usﬁ?éﬁ%&‘ﬁ-n #¢Qantimgrobial, whichhishpaseryatlye with thepactive

mmmpmmn bf@s%eﬂm(tj(ewm?’eam}-srﬁﬂtﬁaﬁ-nféﬁﬁhﬁaa@ﬁnﬁdﬁﬂane
accordin 0 e prese su wer. e
P BB K owicss Bhafetolui DS oBlasetror D g Spamical
tGEmpany, emsbtarsal prg%l}itl il@abtRiof theﬁlh?dlﬁv@bbﬂfpo&ﬁiﬁhbt s
wer e obt aj ne or nmetri
ey oS Enrh 8oV e estait BTN I SoIGteh fy thaitierent adaitive
;mrmrnmsltictes Wés tﬁbgedi gmm:sg tmm:afcmtsmﬁ{w%g aes Qaries the
al so ogr aphe J refersin o Fi
Sercur B SRS R borafi mitphE Kdse Eb o Erk Miktdihe, ol B solution
abn&qat lsle‘ahmaﬂﬁq hdtifech mfbut 3pkpmnTite uba?t 60-kg/MBRSA8lids is
r esent ot.oqr a o} i nv ive s
ERBESRI it WP HSis an o S%ahfitan RETES, 6, S5 HMB4 that from
abphb?@ Goaph tofabﬁalt‘rWBIngMT Solideid |Ec«g'poafla:i Im':toahé dissue web. At
Sa e sho
1% SELRPY Sl B bited el ookt BLRIL MEKGARY I #Bous 260 ko
dobdmmtmmosatédlmhodheﬁuskﬂmw;ebt face of t hﬁ ti ssEe web.
5 It , .
gr eat e|j.20réé8|z Sﬁ&' 5%;{%,83%@32 I?Lf?irag?%g’( sf%é“%%‘mﬁﬁﬁha’m n
Fig.20, doninstance, tiEhgsmméirigumesn ietdiileastrengtiaof theesamples made
t h
3Pt RSSO U HENRE ok JrEIRI AP thel e gnlfR Sample
treateldewith ths cervarnitionablbondieg seaterislarPilndtar results were also obtained
for the geometric mean total energy absorbed.

In addition to testing the properties of the samples, some of the samples
were also photographed. Forinstance, referring to Figs. 25A, 258, 25C and 25D,
four of the samples are shown at 500 times magnification. [n particular, Fig. 26A
represents a photograph of the non-inventive sample, Fig. 25B is a photograph of
Sample No. 1, Fig. 25C is a photograph of Sample No. 3, and Fig. 25D is a
photograph of Sample No. 5. As shown, the additive composition of the present
disclosure tends to form a disconiinuous film over the surface of the tissue web.
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5illustrated in Fig. 25D is shown. As can be seen in
t he phot ograph, even at 10% solution solids, nost of
E(@ﬂ??i“i ve conposition remains on the surfadCBPS20pE047785

tissue web. In this regard, the additive conposition
penetrates the web in an anount |ess than about 25%

of the thickness of the web, such as |ess than about

15% of the thickness of the web, such as |ess than

about 5% of the thickness of 10 the web. In this

manner, it is believed that the additive conposition .
préihedethegreaiesihe sphiensalidst theforeates tha ameynt gEfilm formation.

T IRS3EigWREs infdicdtB hat tREGRIRR /el RfindddifBr §enerally remains on the
di sconti nuous, the w cking properties of the web are

rotfasEd tamiisels Weldversely affected. O particul ar

advantpéRrriid®@sSeig. 28Uh iphctddaph o tiesrost seetién af B Same sample
éﬁ%sstubs antjal increase in stiffness of the tissue web

Gateth BLE I 25hhesiomm As gBR Pesen iR thaphplagiapherven at 10%

sfittirssolideXNISE bf thel addithes cOnpOBItien rénamscoBRSsUrRitR: of the
iscl osure were

S FR A, il R 6° T o L SETRERE o i an
sarhbnlﬁmtle@b ﬂﬁnQébqul‘zitsgg of gﬁgﬂl&:gtnlbgi baﬁé wgg,aéucri 5!? less than about
S re su - .

2P o e Bikreeioy 0 Wb, piioh & I thah BRodt SR ofthe thickness of
pheswsl. by neasuring the spacial and tenporal

over _dhae Radhate R bekcial e sokhe Shobsigh piides o
tsfignificzrit amountiof strenoiy i tpfe!tksuMbi. Furthes, becaydecthe film is
SsciffiaRy. Be Winhod piopetek e e UER R Pr bl Rl acversely
Faifigioted. t@hpantibalad_r iadeahtag@(}hese rebuelis p[el_ blﬂdirmdawitlaout_a!so a
SR Fe R g Al SR st bl byl 55l
tderszaselin the penadivédsoftnddsnever, as soon as the sled

starts to nove the static ' 30 way to the
| ower kinetic COF, so the %@%&Sﬁorce in the string
i s uniiathisexdmplel tisshe vedhsomade elceoading tauthiei presapt disclosure were
' ' [ ' I a .
PRy 6 oh i ) G875 e b et ABjocte to
agaus tesighin padiculac dive samples were subjertedhioda SBticnSlip Parameter
f . . .
T B RS R e 5B s S gE e picRiop By niRflg the
spaciel and terpperab variation of adrag forre asgkingimulandtls draggred over the
%Hka@ééft {,g_e | ength and stiffness of the string
, sﬁor

a sti C string will let the force drop down
al mosMaramagiculary the éelloviiag desis werepericsmed én tysexagple.

Sfek-diperadied jerks forward only a small distance),
and upon e speed of travel. H gher speeds tend to

Stick-slip occurs when the static coefiicient of friction ("COF”) is significantly
higher than the kinetic COF. A sled pulled over a surface by a string will not move
until the force in the string is high enough to overcome the static COF times the
normal load. However, as soon as the sled starts to move the static COF gives
way to the lower kinetic COF, so the pulling force in the string is unbalanced and
the sled accelerates until the tension in the string is released and the sled stops
(sticks). The tension then builds again uniil it is high enough to overcome the
static COF, and so on. The frequency and amplitude of the oscillations depend
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5 reduce stick-slip behavior. Static COF is higher

t han ki netic COF because two surfaces in contact
WOIRHO33360ad tend to creep and conply with eaddCTU$Rap6/047785

and increase the contact area between them COF is

proportional to contact area so nore tinme in contact

gives a higher COF. This hel ps explain why higher

speeds give |l ess stick-slip: 10 there is less tine

after each slip event for the surfaces to conply and

for the static COF to rise. For many materials the

GiEhn tecdiffasaretatiwebi dhe staticd20F sinddhadindtisc@OEe byt also upon the

e

aloasd |:mmesﬁa1a1yamh¢mmaestaac GORErovercamerssy has theysled jerks forward
s.mg%ds.%(iat%é Cargd Lﬁggﬁe gaegefﬁs& ol wghépsﬁééw tend to

her plastically or vi scoel astical Iy and
mdwewc&sén@eggvm arate proportional to the rate at

whi chgt 3{3%%@ hﬁﬁ%@ﬁ%k%ﬁ@ it Self%&!‘tﬁ@éﬁ@ﬁaces in contact

I ncreaS| n Cl tp{ not ow stick
wrdens baditend 10 ereciendrepaphowtie cash pHleT arekbingreass)  theycontact

él%r t@e‘eh?ﬂ? Gﬁri% g?dtf‘orﬁ&nﬁ 6 R {0 bired S¥Phoredlrfe in contact

mat er tatic COF equal to their

givee g higlgarCOTh eThJ$ belps expiain whphigher spessts givedegs gligk-slip:
fﬁ%’i‘é #sle‘é@ iRt éﬂe%&% l?{)em}e‘ht fordReduraass tobompRbasd ktdhe static

teria kely to show stick-slip

ﬁafalq e leQrp@gnwnnatteaaIScme sﬂ% degeasgs Wit h'shﬁbﬁeeeé sliding
gg‘fddsbvﬁ tﬁ*s%&ﬁ théTBP céﬁdpﬁisncesl HBWRVER sdime/ ﬁ-ratemaw/(typucany

cities of Accor mgtotheS&é
safter Iqbﬂéat%rs%csﬁ) Pﬁtuéﬁjtsﬂﬁ)‘f’t?f\ﬁépl&‘as?y” My 5reasmg

$5ediPBesHIRE tHE isiieradBs M bbﬁa@ﬂeﬁa/t& ﬂbﬁf@tﬂe? p‘lasatmauy or
equi pped with MIS Test Wr ks 25 softwa

iRopslnslcsily e QIEHbHRENATEY e 81 ORI 0 sy 21 3 which they
A dHddt8d " MAdriald vitligh Balé ifdrggsing TR mﬂhmmbcugaﬂ& nof show stick-
the franme, and a tissue sheet (the a‘nB %cg fa‘;g'g

$itp berauss| hwaulddake mereforesiodaaly the sle Opyar

Edritin u&lﬁtf@@&xstmﬂdloﬁef)/é’ate r 8GEH FadeYidid elsJoemhma s&dtit COF equal to
trﬁ'ltl | ng 4 es_vl] targ{égguég%hw:ﬂggg FlngnBﬁl‘-nge 5ve)omty

d:thve@ é oﬁ' rRéans3Bf ﬂmwéﬂdganﬁéﬁwf é@ﬁatBﬂHif isdikely tblrs‘rﬂ)w stick-slip:
ri.ctiqnl ess

| nc, t ou a
pers 9ol BoRSS NS IEHREAy WhGD more A E S v not stick
R dAgeat \féryﬂbw&eldﬁtmcbi‘ﬂir@t to the underside of the
sI ed r, Cli s on. t
pack Afetpadedhe SHoE S GHC Hng veRgidin QPR IR gr sting
|§|m@§sm§d @tink gh Alllaeck R TD t2ASi ﬁéﬁl&fﬁlunpped with MTS TestWorks 4
/ US2006/ 04778 I ar r th
aie; A rasgarta aast oo deniieleed ot  3Roln il 8. 27. as
|ﬁﬂ$thﬂ§€lna pldiaisfiyed o thist laivee gafiral tie\ikatel, nGrebtissue sheet (the
VWi n »
?%EBPEZ@SeﬂaE{? gﬁl&)ﬁ{‘ﬁ)%g%avf\ ﬁlﬁﬁé@%@{iﬂe \nﬂ{ﬁh%’f‘l #‘K@ i 8" flat surface
ththl%i’ radiird abltiee fdddingrand maumgt@dgesds fattar:rhw de thempper (moving
r‘tA) Af'}ﬁe frglgnecgi?J %é’an%'f 4 slender fi shing line (30 Ib, Stren clear
monofilament from Remington Arms Inc, Madison, NC) lead though a nearly
frictionless pulley up to a 50 N load cell. A 50.8 mm wide sheet of collagen film is
clamped flat to the underside of the sled by means of 32 mm binder clips on the
front and back of the sled. The total mass of the sled, film and clips is 81.1 g. The
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5 Montgonery AL 36105. The filns are enbossed with a
smal |l dot pattern. The flatter side of the film(wth

WORVHIEESdi npl ed down) shoul d be facing down tREVEAYSR006/047785

the tissue on the sled to nmaxim ze contact area
between the tissue and collagen. The sanples and the
col l'agen filmshould be conditioned at 72 F and 50% RH
for at least 6 hours prior to testing. 10 The tensile
frame is progranmed to drag the sled at a constant

velocity (V) for a distance of 1 cmwhile the drag
fitn isclar@ernthan the glegh scthet Bulbhegvess theppomacting guriaces. The

0
e&‘%a cuﬁ-[';lte HHG a@ﬁ%rﬁ%.&?ﬂm@rﬁbﬂ W@lﬁﬁé"n G%Cr%:'ﬁhy, under

'S netic COF i s calcll ated as
the designatin of @@F\m écellagansFeor FUyd: hydng pRpsioVERNE /T 28 gsm.

?\I"nﬁffﬁar s%ﬂgbl%lﬁlih rglay%et SARaffRaSrdth Vil 1ah %A Ilfd Isosc;@my Court,

each sanple the COF i s neasured

mntwnawmﬁwﬁi nihe g iims aepRPeEedgyit m%@}bﬂmﬂ?#ﬂﬁm The
héﬁéﬁsﬁgefo@ihpﬁﬁﬁ‘(\ﬁﬁm&doty&nﬁ@a d6Wih)Bshould be facing down toward

garithmcally with velocity, so that the data is
H@sﬁssw thepsigg te Iﬁ@’%‘%‘ﬁee%%’ltéﬂ aregpbelyeepihy tgsueapnd gollagen.
?hé%ah@ﬂe?%ﬁ& thé cofsderptiml §R ull BeadthafiRfcdset 722F and 50% RH for

St1ck-Slip Parangter showi ng how the COF varies with
aklegst 8 joups Rrighertesitdre of SSP i ndicates a nore

| ot i oNKe tbRSife PARBES bﬁbgsftahﬁhe@td @ra‘ghﬁ@tsletﬁﬁ’?a icBnstant velocity (V)
gg red for four t ue S

fancerns Lordile 6 draBdvicads maapee ks Geaengy pf 100 hz.

ﬁ‘h@B)ueByé dﬂd@" M@meSsaﬂadT@aweehrdeibm and 0.& e ishaflculated, and
(!P%rre howlong it takes for aliquid to
'|" EI o) 84 8%ue sheet. Hercules size testing
was_dong in general ccordance with TAPPI nethod T
v . Size Test (Yor Paper with 30 I nk Resistance.
Hercul es’ Si ze Test data was col | ected on a Mbdel HST
Vénarerf is the average dsaa farcgirgranasl anst 8111 dhisi theagagmeaf the sled,
k&%%l@ di sk provided by the manufacturer. A 2%
t ‘een N dye diluted with distilled water
% was Fopegeh saupieteEOFismessured absy 186525 Léféanﬁé Upr?é"fm'" A

Haﬁ rﬁ.é%é oﬂ@én%rgeea' iimAs %seu%;l éddresdmpie, Hercul es, | ne.

g [aware. All specinmens were condltl d
for afhe&GHIE vaTias leaarkhmicaly Wilhelppitysgo fhat Peydata is described

bk bXSrelbighdi ty prior to testing. The test is
sensitive to dye sol ution
COF =g+ SSPIn Vi/
Where a is the best fit COF at 1cm/min and SSP is the Stick-Slip Parameter,
showing how the COF varies with velocity. A higher value of SSP indicates a more
lotiony, less prone to stick-slip sheet. SSP is measured for four fissue sheet
samples for each code and the average is reported.
Hercules Size Test (HST)

The "Hercules Size Test" (HST) is a test that generally measures how long
it takes for a liquid to travel through a tissue sheet. Hercules size testing was done
in general accordance with TAPFI method T 530 PM-89, Size Test for Paper with

Ink Resistance. Hercules Size Test data was collected on a Model HST tester

‘using white and green calibration tiles and the black disk provided by the

manufacturer. A 2% Napthol Green N dye diluted with distilled water to 1% was
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5 tenperature so the dye solution should al so be
equilibrated to the controlled condition tenperature
0078%3%¢i mum of 4 hours before testing. Six (BEI/US2006/047785
ti ssue sheets as comercially sold (18 plies for a
3-ply tissue product, 12 plies for a two-ply product,
6 plies for a single ply product, etc.) form the
speci men for testing. Specinens are cut to an
approxi mate di nension of 2.5 X 10 2.5 inches. The
instrunment is standardized with white and green )
oséd s dbe dyet iAllopatesials alesavmilabliedcorardercylesi insct Viington,
EF$ C|nen (12 plies for a 2-ply tissue product) is
ac |n the sanple holder with the outer surface of
t he pwtweﬁmn@wewcmmbnémf@rap&astrémqtgs ghéa+/-1 C and 50 +/-
L h [
‘é /a{%en g r%rﬂ a‘ngﬁo gﬁ% ltﬁﬂg Prideest iniRRe 1BRYe Jb?nﬂﬁf

ret al ni ng rlng on t
mpmkummahngjymlu@oqum alsiochk equiiRrated o the controlled

BRI Rthnéfeh e or Gpinthiiniit.a s Letole @l ° 1
d| spefved)itissue sheelsaassommgraialyseld d 18 iplies fora 3-ply tissue
Jc?dlé"ﬁlil%sefop 'a%d“ﬂlxéd?@d@taé rick ff d@ﬁble%lﬁ%r&&lﬁ:t etc ) form

peci men 'seconds (sec.) 15 record
thetmqqimen for testina: Specimens arereulde REERREPXimate Pfﬁ"ﬁi‘ﬂ@" of2.5X

AGIERYS %Etlﬂlgud'hant-rb%%iﬁia?&z@Wliﬁﬁbﬁﬁ@aﬁabr%@&éﬁbrﬁﬂon tiles

he anmount of f1ve conpositigon In a tissue

Sa
pgr thenpapviasturens difgationsy el o sRRAIMENdAZinley fera ?aFHY dssue
pRId(RNLs pﬂbédﬁH'thé@aﬁw IéﬁbMéﬂWuﬁ&Me Retsrad BRI Db the pl:es facing

provi ded that it can sso ve at | east a g?,
oaard i hﬁ sRecinendnthanclameedinte fae sme*@?ﬁ ﬁg@r% & specimen
ggiﬁ!t\égﬁ]tlhﬁﬁ ﬁ&éit&g\%gl ziﬁst&gf’%glhmog’ﬂl'u?g gﬁuép SR eptical housmg Using
theskiaek disk; Hisinstipmens F?'%g@aﬁb@é%% ffﬁ g%'r’“g@%'ﬁﬁ é%fm‘a‘eved and 10
1006 PuMitesaTtd C}Ieﬂsdlﬁfmi/ B dls”déns\éﬂtlﬁ[o thEh@tedﬁshgdlrigl &fthhe timer
was then seal e

glartegypile waameeteg.bd%\%é a‘&Bﬁ?&Pﬁ?r *ae?%a'e'&rdfu%qg J?'Pé?va"e time in

with e&ﬁéoﬂ%rﬂfeasﬂlﬁ@me gmo&ndof h@dlﬂﬁe benmmsltmn in a tissue

LESRSE bbb of B SR L0 P L s, gy sutavi

fﬁtflpenli(tahay beca”ae@téddpmnadﬁtlﬁﬁt m‘cautgldmt Iveoaindabioa trajority of the

conn X Xtr

e RERSRN i etk Ol e 5B} B XUERE, 4 wo

2007/ 03 bagn, Méé@%ﬁ?ﬁﬁl@éﬁﬁ&ﬁnmgfthe iaddidiveafondfositign Ehgrams of
Al l1h 5 .

{ieemulGEREEBR R ERERA T P o¥fin o8 80152 ovgfflons to remove

dhwaterurichebdied tisumwias thersséadad dnl afmetal bah withus lid gndrallowed to

%ﬁ% % S %ﬁ@%@ﬁfﬁgg 5 l!& fne au Qﬁ%ﬁ&gﬁ%f {0 n@%%ﬁt abddtbtion of

wstqnémm theEan;ctMter aﬂow;ngaheaample to cool for 10 minutes, the weight of

the tissue was measured on a balance with an accuracy of +0.0001 g. and the
weight recorded (W,).

The extraction was performed using a soxhlet extraction apparatus. The
soxhlet extraction apparatus consisted of a 2560 ml glass round bottom flask
connected to a soxhlet extraction tube (Corning® no. 3740-M, with a capacity to top
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5 CT USA). To conduct an extraction, the pre-weighed
ti ssue containing the additive conposition was placed

WiO087/%753% nm x 80 nmm cel | ul ose extracti on t hi MSIEUS2006/047785

(What man International Ltd, Miidstone, England). The
thinble was then put into the soxhlet extraction tube
and the tube connected to the round bottom fl ask and

10 the condenser. Inside the round bottom fl ask was

150 m of xylene solvent. The heating mantle was

ener.gj zed d water f] ow through the congenser wa

i tiphen.gf 85 rbapdan F'@"&HFQP'%%AQP&WHE? TReaB0HEPY| The

vesndithises el condicldifto 4 hesks exlalwatel %bgplyf ITHeSS UM tHbttom flask

xyl ene Ee% C%fllééd back into the round bottom f| ask
eVar peqted fromn Relow uging an electically healed prantie(Sles Gel Jerre Haute,
t N BiISA) fcontrbhed b?/ (EPRiabié BalcetranstOmidt{SRipedior Efectiid €0 Bristol,

et tube). Upon conpletion the thinble

t§ lg t he soxh
c ﬁﬁig ¥'ng the tissue was renoved fromthe soxhl et
t ﬁbe anel cahﬂaamd &xtrabition| theﬁprbcwdighfggiskhég:bﬁtaimggfthe additive
t hen tr.ansport tp.an _qQyen set at an rie I
CiBersife Panmece itaa P sodom enlucss perasion hicwte
V(Mdl\amamlneerhatbcl%al'ﬂm. l‘dak_!_stoiqr&ﬁ Eg]_lhg‘lm&i)t havae thnhﬁleaﬂaé then put into

Qve et, at.. over ni . e _next the, fissu
e W5is] ExtrBbior e fledihe chnfelEipHRY ot bodil fask and
dhewoadenserc dabiderthe rdesd bottidrarflastiwas n50gnl of xykanensolvent. The
Z‘%{@éﬁ’é‘gﬁﬁé g@%gén\ﬁé&gﬁ%%r%g&%ﬁﬂﬂw}ﬁgoﬁ% e?.c%%lgggser was initiated.
bHeavariabie Bluiatraasformec heatf confrod 0@% apjustad sukh thet thetsoxhlet tube
r I 9 [ ' t \
(RS Rfiighs and ol inEhEAshhd BRAUT ol SR G minutes.
0% th_(amion w3 cwdtﬁﬂedrf@'ea todal ofl3 hmﬁrSt(BapEOdnifhatehe?O cycles of
\‘;ﬁ)l@%sfh% Wscﬁ?ﬁﬁéﬁﬁﬁfﬂ. nUEn.to}? cﬁﬁ{g?é\tto%dtheﬁmn)ﬁﬁgtcbn{atining the

S necessary to construct a calibration curve to

dissue Wasoreneveshipomt the 30xblet tubei and aflowes ¢s dhy iore hoodinThe tissue

: . . |
PO APty S BP0 (8L P R Bhemove
AxceaT vylene soprent.Bhiglowdn wasswanted 1 a hogida gThendei tissue was then
QA p oLt A RORARIIGRG 158 APLAF ANty oo
daged igla meicanavighe ligh and allowedtte ¢oBbiniDdegiorator 56BBIning

e

asthpamerswed o abalanceavith ameceuraty of 10,0001 9. and the weight
lré@d'}ggg WW,gsues over a range of additive conposition

evels from0%to 13% .
The %xylene extractives was calculated using the equation below:

% xylene extractives = 100 x (W4 — Wa) + W,

Because not all of the addlitive composition may exiract in the selected
solvent, it was necessary to construct a calibration curve to determine the amount
of additive composition in an unknown sample. A calibration curve was developed
by first applying a known amount of additive to the surface of a pre-weighed tissue
(T+1) using an air brush. The additive composition was applied evenly over the
tissue and allowed to dry in an oven at 105°C overnight. The weight of the treated
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wer e produced and tested using the soxhlet extraction

“Procedure previously described. The |inear regression

X 200319338 ¥ne extractives (Y variable) vs. % ad¥iE/ V82806047785
(X variable) was used as the calibration curve. 10
Calibration curve: % xylene extractives = nm( %

additive) + b or: %additive =. (% xylene extractives

- b) / m 15 where: m= slope of linear regression
equation b = y-intercept of linear regression equation

After a calibration curve has been established, the .
Hgene was thenpuzsisuresh(Te) and the weightd4 piaddiliyg was calculated using
%gg@ﬁ@{iba!z@@ xyl ene extractives content of a tissue

20 sanpl e was neasured using the soxhlet extraction
procedure previously described. The % additive in the

ti ssue was then cal %Jg,@&ig\qg RS0 ﬁ(}e_ﬂ)nieﬂ

regressi on equation: % additive = (% xyl ene

extractives - b) / m 25 where: m = slope of linear

regr egbABd AEAcd 8ea rantd M AIABRL cothpbiifierilevels from 0% to 13%
regression equation A mnl mumof two neasurements were

wede Peprusssiand tesind wlingthe saxhlebexifartion RrpRAJHTEPreviously

AXSERRY. \WRSe lifES reBfbsaforl B %kl bxtractveBl(¥\ariable) vs. %
Di sper si bi Iilé%é-)SI osSh Box Measurenents The sl osh box

additive {X vap Neas vsast anthe fRlBraYeCUWNRpl es consi sts
of a 14"Wk18"Dx12"H plastic box constructed from 0. 5"
| as vvithatightl 5356

thi.ck Pl exi 56, WD 2007/ 0

belbiaseaamI R T BN ErHEOWED = T BFUFELTE on
platform with one end attached to a hinge and the

ot her end attacphed . to a reciprocating,.cam e

QFpl i t ude of thE" F‘B@‘E}’%g‘ (r%f‘?'rsﬁecﬁ"”al%H‘ée%T&lR%ox is +
2" (4" range). The speed of the sloshing action is
variable but_ was set to a constant geed of 20 '
Wg’\%?'uti onf r)éréaﬂﬁ ?ﬁ{'@asfeqrﬁés'e&ﬁqu@ﬁ %0 stoshes 5 per
mnute. A pokydpterte@Udlineat ragfreséibhequatien "t ap wat er’
or "soft water' soak solution was added to the slosh

box before testing. The tap water solution can
cont ajAfteph@atibktion o dBas bebh establiChed, theGadelitivelMgdmposition of a

65 Na', 137 a’ 00 5042- .with [ ..
el raDRewssth e BBRrawed, oS e Re B st s foflghEbFa tissue
sarnglrewas dheasuoed u2ihg thesorhiet ealraction GaCeBureTprevinisty
B4 e 9 o R o A AT
tegprassidn egobtiend sol i ds of 31.5 ppm and a cal cul at ed

wat er hardness of about

% additive = (% xylene extractives — b) / m

where: m = slope of linear regression equation
b = y-intercept of linear regression equation

A minimum of two measurements were made on each tissue sample and
the arithmetic average was reported as the % additive content.
Dispersibility-Slosh Box Measurements

The slosh box used for the dynamic break-up of the samples consists of a
14"Wx18"Dx12"H plastic box constructed from 0.5" thick Plexigias with a tightly
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30 ppm equi val ents CaC®B. A sanple was unfol ded and

“pl aced in the slosh box. The slosh box was started

IOy was started once the sanpl e was add¥et/PER006/047785
t he soak solution. The break-up-of the sanmple in the

sl osh box was visually 15 observed and the tine

required for break-up into pieces |ess than about 1"

square in area was recorded. At |east three

replicates of the sanples were recorded and averaged

to achieve the recorded val ues. Sanple which do not

fittiegldicu pTheanbox resiteoa s pletfermhwith abeandiatiaghedrte q hinge and the

S{heeq oMt débh%é tg 't%c?) ferigcégrﬂr ﬁu%aé?néﬁ’cw% loPfhe ﬂfc‘?(lng motion of

idere in that soa ution by
trte sloshmxnettrai d4” mgeh Fhwmdmﬂ%e sipshingsagtion is variable but

&t o \gec{o%a@'ﬁ §g?€t]‘f gf db rigvéif]tu%ﬁ?ﬁ e a ové of S BAMS HF 20 sloshes

SUbJ east one e te§ts and )
penpumde tAovolme of RO0Sombeaf@ither thextap walee of 'seftwater” soak

?ﬁl‘?ﬂﬂﬁt\l\?as %J {d the sﬁﬂﬁ%ﬁﬁ?ﬂr@%me ‘ﬁfé&'b%é‘&r %QIutlon can

resent scl osure Qn In

pamam abowhi)12pp® Hede @mﬂw é’&am Mg+ §5tprﬁ’é“ Na ~137 ppm
el O"?F@ ?pn?@(ﬂ*%ﬂi Q?&ial &is@ﬂ@@@ |s§lt§s 6#390(@ ppﬁi S548 cidulated water

he ot her-

made
gafr@te&mqf ab@ut:ag@ PRE! wwwenb‘r Ge@%a%hwﬂ ‘é{?tﬁ! SQ'P"O" on the

E’Lr%r hand! Bo%ﬂ'%raﬂd%tﬁdﬁﬁbﬁl CB@ BiSppH MY, bad A 5 ppm Cr with a
cre ing surface, which in this enbodi nent cog%; aﬁ:@ut

igSelvedsolidgef 31.6 @Png aﬁﬁ@sw?laﬁ&ema@fé‘@
Bb HpPh 888REICHS @:'a@:mf et\ ‘é@ﬁﬁ}lé Wa@.}iﬁﬂo!ﬂéﬂ @ridfaéét th therslosh box.

ETIOT to contactln dryer Wi

th
P Blash Box was ariap SHR, UGS SHTIRR OB T S DRlRNas added to

W SodHE8ILBR] ThE BFediQul DT ity Sampleindtae dlashthdxatas visually
WO 2007/ 075356 PCT/ USZOOG/ 047785 .l niti al I%-‘-"Sr @]af ng%)é’é’uq 1* square

Rpsgvedaoptie sime regired;Top Breataup Mt PiASSd
f_lﬁhé‘l*éfa%t ahQP?\beﬁé@ NAL Eataeﬂﬂife@trepllfvwés gﬂtt?ne%d@es were recorded and
en e nsferred, to, a

awagsséemsm\'ﬁﬁha.rm@adtva SAmhie h#%tcbfea}‘-ﬂp Into

%&ssém/ n abioena” bﬁn&arNSWér@u hmthwaz4 heﬁlenp%h;amaé sbak solution

s/metric ton ove, so

BF% SonieTed naneUSREISIOIG T BTl SHel SPMHOR Y, fig ) mihSa.

t | ssug thid ék@hpfe@ 14Th§u&§}éﬁldlrﬂ$/%r@ e del dm:ﬁoeding to the present
Xi mat 34 e f.ina
Rl BhE el piteios octidSash Ak ating Ghexhibganddinpared to
vmsmmmc.auy available t!‘féBllU bmdmg;)san Del awar e,
on o i be s .

Che 1 TG thikelsarpriet rBedd SERarkindilo tB rBEeti tidflosird (Sample
Rueal ,y@bus mmrtdmahﬂe lbeidw) WEtANadp danenally dcddrdinfrtothe process
Aracr.uz, slﬁ%éRlo de Janeiro, RJ, Brazil, was

a?§‘ffg’fe§’e'8 P or 30

Tissue web samples 4 thiough 7, on the other hand, were made generally
according to the process illustrated in Fig. 3. In order to adhere the tissue web to
a creping surface, which in this ¢mbodiment comprised a Yankee dryer, additive
compositions made according to the present disclosure were sprayed onto the
dryer prior to contacting the dryer with the web. Two-ply or three-ply tissue
products were produced. The samples were then subjected to various

standardized tests,
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m nutes at about 4% consistency at about 100 degrees
Fahrenheit. The EHWK pulp was then transferred to a

WRATAHESt and subsequently diluted to about J¥TIBS2006/047785

consi stency. The EHWK pul p fibers represent the two
outer layers of the 3-layered tissue structure. The
EHVK | ayers contri buted approxi mately 66% of the final
sheet weight. Two kil ograns KYMENE(r) 6500 per netric
ton of wood fiber was added to the furnish prior to
t he headbox. 20 The pulp fibers fromthe machine

chest mitaivesoitwped kiaft NSV pdtpwaatdispersed i 8 tpeipsy fof 30

ab % Pulp fibers.f
B0 2 b o BE Ry ) B3 SHENGUR S wos
tra psferred t3-d dyrap etiest asdisulstequently ailutetHe drpyexisately 8%

ERReREb Bk e N P y e RRgh ol SR gy Mg 16 The

abmé sdfwaoddiberssivetecuitiized msthe divarcadrengtia layen iea 3-layer tissue

s e i L R

Weighiet sheet after the pressure roll nip

ggg?gxﬁlﬁgf @ﬁgﬁgégﬁ}l\qﬁﬁ%ﬁ{i%(ﬁ%ﬂg Po?ﬁ)Héﬁ‘EﬁEs Incorporated,

M@ate!:bmdr\manngiua, Delaware 2d $ m,\p@rmtpgéw obwopHdiber yas added to
e rface. 30 Spray boons situated
BBl RSN Rol REv Loy,

ryer sprayed the additive
conpoéradrun EQRe steutalyptua hardwoed Keaft (B aulp @vaiizhle from

L i

wteatat ahout 4%t cansistenacatrabnyt d8Rtdearaes Eahmnheife The EHWK
EQ@ J:é%’ ﬁe%%ﬁﬁéﬁgo \?/aadslﬁnﬁ Qg éﬁcﬁéﬁ%éé%bhﬁ ¢ aatieattto about 3%

I es osit1oned etween the s

bossistendy.t The EHWKUP fi b@ns reprrseshtha Wi Quigr laxers gPthey 3-layered
@&Lét st?%:(%re 9PHa EMWKIAFEIS eoRfributed éﬁﬁﬁixﬁﬂa@l’y 66% ofthe final

er and to the creping blade. The creping
bh%deN%lgbtequently scraped the tissue sheet and a

S?r ti ?&#ﬁ@%é@ﬂ*nﬁt&@@@ﬁi@gw hRiri@fdn &f\Wod@Akeewas added to

1 ssue esheet was then wound
mqf@lrmsb@r@rtqﬁ\aelnea@oat about 1970 fpm (600 npm

into ?géﬁau'i;ﬁ%érsffﬂfm Qﬁéﬂ&ﬁ%ﬁr@ché@@ﬂ@é pbiged fo tﬁéth%adbox ata

basesh an alr-dried basis wei of 14.
goRsigiency pbabaut 9. 1% Pulpdfoars for eaeh) %ﬂ?hf'?esg'm%ﬁ“\)oge‘rfs sent
H?S!P%Fi SURARRE ﬁ%lf@idseiﬂ th@%@bbﬁéx sPcrichAdd a@ld?efécﬁﬁﬁﬁe structure.

were on the outside t he 2-

The fibety wergdepesitedgnte & fﬁﬁ,ﬂhe Grescapt I%%r@é% %l‘ml{q{éo the process
m{,gﬁgfegr,ﬁ F’?S' g the plies together. The plied sheet was

then slit on the ed dard wi dt

appr oX MRl spestAPONE NB0sh gonBRtRIGY. Whs ibefihig 2 Y ankee drver,
¥B{&ing at about 2500 fpm, (750 mpm) through a nip via a pressure roll. The
consistency of the wet sheet after the pressure roll nip (post-pressure roll
consistency or PPRC) was approximately 40%. The wet sheet adhered to the
Yankee dryer due to the additive composition that is applied to the dryer surface.
Spray booms situated underneath the Yankee dryer sprayed the additive

 camposition, described in the present disclosure, onto the dryer surface at an

addition leve! of 100 to 600 mg/rm?,
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conditioned and tested. 15 The additive conposition

that was applied to Sanples 4 through 7 and tested is
WE2PEYIS3Ws: Pol yner Di spersing Agent Di sper si RETAGEA06/047785

(wm. ratios in parentheses) conc. (wt.% AFFINnYTM

EG3200/ PRI MACORTM 5985 (60/40) PRI MACORT" 5986 40.0

Pol ymer Particle Poly- Solids pH Viscosity Tenp RPM

Spindle size (urn) dispersity (wt.%9 (cp) (oC 0.71

2.12 40.0 11.3 448 22.1 50 RV3 20 DOWNCI Cm 75

antimcrobial, which is a preservative with the active

CONMPORd fa'ré%nt)ih@ﬁ%fﬁdm becoming contaminated by the additive

1-(3-¢h lyl):3.5 7-triaza-] - ' ”
b i el SR S s pesivoned
HdieBaun&praycibbomGoripae\presmseablbo present in each of

the agditj it ons. . (s 1

ol ut 11 She §RE Bl to AR Iobf - RRE SBhafildas Riausied on the
VAnkay diger bad delthey erepl@blade s Mhenerepingsipindg subgequaly scraped

t he Yank . Vi ' e ' ]
B tisetis APAFEanT Aoy LM Bt coob LR B8 ¥ddkos drver
Thé erdped th3udD2eEREEIAESS haPCVOWS? 008) dLPTBTavelingat about

F i nst i ;
{50 AN S, R T B RS S RUEIBAARo ioshoct
kadipo Sirt-dried basis deigist ofrido? phmas Byojontrestoft solls of the creped

%s%esﬁéelgftﬁ%gggﬁgﬁng %ﬁﬂé’fﬂ%ﬂ}f@é@oﬂér 85 th&¥bolR k&S EMEs were on the

addi tive conposition
sulsidesofitbe 2 00 Berly stregture: HMadhanical sti@pigon e sdagpof the

%@4%@@%&&% 9\’1%% g%eetﬁ%‘/% t-ha% dﬁ%&%@ﬁ@é thdnislit ®n the edges to a

L Idi t1ve conposition sollols
standaciowisith of spptoximaiefies Hiinelirs apg foldgdy TissygSangples were

%&&Wd@nd%@@e ot her hand, were produced according
0 e p

rocess described in Exanple No. 2 abqve.

Ti s s Bhaadgitise omasitionhehwas ERBICH 43 Sariip A hiryel 7 and
- : .10 Tissue Sanple No. 14 was nade
és?#cf’ag%s?%ﬂ%g. process described in Exanple 3. The

ti ssue web, however, was substantially dry prior to

bei mg—attached—to—the dryer drum using the additive
conposi tion. Myper to testing, alPsPHFSER sanpl es”REPH o=
condi ti o detiesirnaeniiesss 0 ADD andar-ds- ~ com-:. wt.%
par t iasemhz™ edsbrerriBAgHIRE'SE8ier e pl aced i n an at nosphere

at 50% 15 releeitd ve humidity and 7ORAGR 688 | east fodf?
hours. -

Polymer

Particle Poly- Solids pH Viscosity. Temp RPM Spindle
size (um) dispersity {wt.%) (cp) {oC)
0.71 2.12 400 113 448 22.1 50 RV3

DOWICIL™ 75 antimicrobial, which is a preservative with the active
composition of 96% cis 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane
chloride(also known as Quaterniurm-15) obtained from The Dow Chemical
Company, was also present in each of the additive compositions.

The percent solids in solution for the different additive compositions was
varied to deliver 100 to 600 mg/m? spray coverage on the Yankee Dryer. Varying
the solids content in solution also varies the amount of solids incorporated into the .
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The follow ng results were obtained: 60 WO

2007/ 075356 PCT/ US2006/ 047785 NN NW(L h NM [OMH
WOL0RT/ESIFN N ONONO x (n 00 o, | om NPEBS290G47785
000o0Qo g H9'?'"F'?2449S '"14ama .- mN
ny mnWMNr MNG d, mgNmM.~Y (~) ly t0 m1v5
mW-~Oai O | Ni~l 4 ~IM~ Iml ~Q ~cVitp ON
N1~' NIN~Or' MM~ m~ ~ ~MDp u~ ~~ W N Wr 1~
~r M{'i I~ ~NNr @ ~~000000000O00%00O0
ocoo%$io ~ ~"Mrr 9~Nr tNdvdMW(OMN

pase wely Fppinsiarfog, at- 189 mgfin@ spray gegerage on e Yankge\pryer, it is
. ~ N ~\f . s -

gfﬁ%{q{le?\l a}%‘bﬁaﬁ/ﬂ‘% ﬁ&%%%%‘ﬂﬁ@ﬂ%@ﬁﬁ%s %\{ﬂl:?ﬁ;rd}%\lt@d I\!|M6| the tissue

wrekhhAt L0 2spray ggverage-qn thefgankee Bryegyit is ggtimgted that

b6kt é%‘agc(ijifve %mﬁ%sfti}é}}\ alids 4 Mﬁa%o“féfedrihtd'@h%{tis\é/ué_“We_‘b. At-
mr Md NtD A EOOO-~

0..cim 44y xN O ) Al i
“OQ mpimRispray-coyerpgy o the ¥ apkge Dryeryitds gstjmated that about 4%

additive composition solids is incorporated into the tissue web.

Sample Nos. 8 through 13, on the other hand, were produced according to
the process described in Example No. 2 above.

Tissue Sample No. 14, on the other hand, comprised a 2-ply product.
Tissue Sample No. 14 was made similar to the procesé described in Example 3.
The tissue web, however, was substantially dry prior to being attached to the dryer
drum using the additive composition.

Prior to testing, all of the samples were conditioned according to TAPPI .
standards. In particular, the samples were placed in an atmosphere at 50%
relative humidity and 72°F for at least four hours.

The following results were obtained:

60



U U 61 WO 2007/ 075356 PCTI US2006/ 047785 As shown

above, the sanples nade according to the present
W WPT/883% had good wat er absorbency rates as REHIUFROHI047785
the Hercules Size Test. In particular, sanples nade
according to the present disclosure had an HST of well

bel ow 60 seconds, such as bel ow 30 seconds, such as

bel ow 20 seconds, such as below 10 seconds. In fact,

many of .the sanples had an HST of !
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conposition fornms a discontinuous filmover the
surface of the product. 62 WO 2007/ 075356

WP U886/ 047785 Figs. 31-34, on the ot her HYTAUS2AP@047785
phot ographs of the sanple containing the additive
conposition in an anount of about 1.2% by weight. As
shown, at relatively I ow anounts, the additive
conmposition does not forman interconnected network.
Instead, the additive conposition is present on the
surface of the product in discrete and separate
ar eas AsBhewraabaves the saiplas yadeecantsiing to thegwesent disclosure
[ I
A8 9508y BEPOHERC rateh 3ol B W MeRecBish TG In
pediedr, sawplesi madenagcotsingiaeibei pregetydistlongedtad an HST of well

Béﬂivpﬁb%eﬁéﬁ&é éu'&ht#q%ﬂﬁ\h 304U, 91?@?5&'& b@ﬂa\%é@%ﬁ@ﬁds such as

resent | hvention
lmloev pasecondsr lryfagtatmamr ohthrensamées hpp@ndd8T qf desmsthan about 2
tion, it should be understood that aspects of
the various enbodi ments may be interchanged both in
whol e lpadditiop 4 beintuvery avaier absarhente bath tiskug sapples made

gﬁbénjdldgk ttﬂglp?é%eﬂ\”dlécla%lﬂéeéveﬁt nﬁé]ﬁingtthé aﬁ@ft%%d?ﬁ)osntron had

exan'p e onl Y, and I s not
onod sirnersibility marapmstm eher Betanses as shewnghesarpelgs had a

t
A PHBIEANES i AORRES o ot 112 s

preltae dessomgniadiong 1 mintitssue web having a first side

and aazefondhsA Q)y thE %bfo'vﬁ Qhﬁe%@mpl‘e@%éﬂ@ laBGorﬁhHtho the present

fibers and having rea,ter t_Eh éku]gg %

disclasyre had S@Sﬁ‘ﬂe%ﬂqkofrl'lﬂp?‘?sr dlensiics: e slicksliy datads diso

bmﬂ@ﬁvgm&mﬁed af§ Hi§ ezsdﬂkkstsﬁowm QERpes trﬁﬂec‘eﬁﬁfbfdhﬁg g the

a non-fibrous ol efi Y.

REGSPNE GjRsIapvER hada ﬁ#%ﬁl% o P@&Pp dz‘%]ﬁtq ?@%ﬂfe&)‘ More

PaRRMEryC Qﬂﬁfdléd ﬁﬂdeaacbb&ﬁﬁ@ toVEHe preskbnpdisclbbust had destick-slip of

and a second sid the tissue nt al m‘ﬂﬂ%fplﬁ "

BIRPSHaRAREIA 0 008 SEHHHER SIS PPBGLt On pgmparative

ekafpRis, bAahé iohisatenaml) had Jowbestidk-silp surdibers! t he

tissue web havi ng been cr Eged a}f 5 Er the additive

conposition has been app first side, the

addi t m&%ué@mﬂﬁbf hmvecmrmgrtg the pgenaent ufwnmm wefré prepared
an et ene 1d,cppoly Q

Rl ine Resest deorised PLekempledinct SBB% LT iz Slqmple. the

adaitive boaipoditionheas applidibteathe firsteamplerip asieladtively heavy amount

ghg ent;q%ﬁntg%%rrflplé ?III asreﬂi?'vely I:glpfaHo%%He!nvggﬂieﬁlgﬁté&hBE 1

contained the additive composition in an amount of 23.8% by weight. Sampie 1

was made similar to the manner in which Sampie 1 was produced in Example No.

4 above. Sample 2, on the other hand, contained the additive composition in an

amount of about 1.2% by weight. Sample 2 was made generally in the same

manner as Sample 4 was made in Example No. 4 above.

After the samples were prepared, one surface of each sample was
photographed using a scanning electron microscope.

The first sample coniaining the additive composition in an amount of 23.8%
by weight is illustrated in Figs. 28 and 30. As shown, in this sample, the additive
composition forms a discontinucus fitm over the surface of the product.
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anmount | ess than 30% of the thickness of the web, such

as |l ess than 20% of the thickness of the web, such as
W03 10% of the thickness of the web. 4. PETYREU047785

product as defined in claim1, 2 or 3, wherein the

additive conposition forns a discontinuous filmon

the first side of the tissue web, the discontinuous

filmconprises a polynmer film network defining

openi ngs sufficient for liquids to be absorbed by the

tissue web. 5. A tissue product as defined in claiml,

2, 3 Figs431.84¢ baithe oiterdtllid, ave phologpashist vidhesample sestaining
th fib | ef
theraiBive e i #B RSB ABAM 1ip% By iekdlf. 2lsAdun, at

RhdtiveBnewadrtdoants| tesadditiee compositins rdwelrexttf@@’l apdnterepnnected
lgr o%ﬁ&c&n I Y It€$ ﬁgfintigg%g%p%s%% dlg g'?géaént g @@%c@rofffhe product
h&ﬂﬁ&&@ﬁr&ﬂséﬂafet&e afmﬁmﬁﬁﬂhwatlvmdpm ameunts, however, the

to C20 | b | kyl C6

IS ol 2SRy SRRT L1 20 7
conprTisese and oﬂtdry'nmllf cétignsang riatigns o ,il@e pretsggl[t inygation may

t

68 RipedieD of TogiSe B ol kL RE R ?ﬁi‘bﬁfo‘?é’%‘}‘/’?ﬁ? Jrom the spir
ﬂn@eeopeaoﬂhe mresguhinventiny, adveh scnpte padichigrinsel fargh in the
%%qr'qﬁ cflémfsr Sllpgbudﬁlfl& 9t %ﬂl@ b%d’e?&@éﬂ él'}%’tzasw‘eﬁ%doﬂhe various
maaﬂmaﬂsmawre mmgedm ingwhaleards Pty riothgrmare, those of
%edfuﬁ}g g{di!rin ‘f’ljlé‘bﬂ‘vﬂ'lll a?prg%éteQBaﬁheWB%gﬁilﬁb HBScriglidntis b9 way of -

on conp spersin
pxantipletordy, afet ermad HiandeaianlBit {h ENENopIso iy eﬁgﬁﬂ‘é’ed in such
gg& dlc FRid ses a carboxylic acid, a salt of a
oXyl1c acid, a carboxylic acid ester, or a salt
of a carboxylic acid ester. 8. A tissue product as,
defined in claim®6, wherein the di spersing agent
conprises a fatty acid. 9. A tissue product as defined
in claim®6, wherein the dispersing agent conprises
t he et hyl ene-carboxylic acid copolyner. 10. A tissue
product as defined in claim1, 2, 3 or 4, wherein the
additive conposition conprises a mxture of the
ol efin polyner and the ethyl ene-carboxylic acid
copol ymer, and wherein the olefin polyner conprises an
i nterpolyner of ethylene and an al kene, and wherein
the additive conposition further conprises a 5
carboxylic acid. 11. A tissue product as defined in
claiml through 9 or 10, wherein the additive
conposition is present on the first side of the tissue
web in an anount _
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from about 0.1-to about 30% by weight. 12. A tissue

“Product as defined in claimb5, wherein the olefin

PAYHEBIS6conpri ses an al pha-ol efin i nt er pol yngtCIg§52006/047785
et hyl ene and a cononomer conprising propyl ene,

1- butene, 3-nethyl-1-butene, 4-nethyl-1-pentene,

3-net hyl -1 -pentene, 1-heptene, |-hexene, |-octene,
1-decene, or |-dodecene. 13. A tissue product as

defined in claim10, wherein the weight ratio between

the olefin and the ethylene acrylic acid copol yner

M_jgmmﬂbout 1: 10 to about 10:1. 14. A tissue
produclt aSAdﬂ ohﬂctlcécgﬁeﬁpi%naihrowh 12 or 13,

wherei'h the a crystallinity: of
| ess than ati@auesma ha'ang/a firsbside apdausecorgksides ihgdigsue web

cBn{%lnﬂhg]p'u Lﬂt ﬁgt?rg %l?ldlt%v‘?ﬁ%% %ul%%bperttn% abbﬁ?y %c)ﬁe b

contain bers 1n anmobun east abolit

80% by wei ghtadd{ithl@ campesitompreseat ph ghe fimisidepef the tissue web,
r .

Y Cbbfrob ion ooty Bt o5 ol RAfmen & i flene

a@rmluaaeldagmom@r oF enixfuzes Weredfom about 0.1 micron

to about i ng i ncorporated into
t he t?ssueiﬁ%ﬁégﬂ&\}\%& IR Y o Usa000) 047785
17. A ti ssadisspedurh hawng adirsheide pRd@ speand sidpeineitigsue web

Eaﬁtaﬁﬁ gg,ef ositi on has al so been applied to t he
second Si e tissue web wi thout creping

second si den aﬁsht!vn Gqrarestion Bersent as thr first éuiq W‘ fbpéﬁﬁve web,
?&ﬁbrbfttﬁg 1igéle lﬂ%:wﬁ@?@éﬂ bicpdnatterdhe adareB composition

app to t secon he tissue web according

pas &esatatp@i'ﬂd te e st side. Hierdditivg aRMPPSIEQR SRBIPTIRHIG Non-
ﬁbﬁ.‘ﬂﬁ%léf f gblyH@ AN StiyIMfe-caDORPIR i@ 'bobéﬁmb&e Br mtxtures thereof.

appl i ed A ti1ssue product as defined_in, cl

through 17Adrssys Praflrtas AaTied 10 AT 6B, HASTan fhg pdditive

eém%smbﬁ rpré&@m cﬁb@n@tf‘ré@ﬂéébﬂthe?—@ssué Wweb pefeitaR@UAE wash in an
defined in claiml _thro 19, wherein th

emosnt lagshan |39r/° %t@ptbr *?mﬁ@s phiheueh +SURD %1%&83&1%'? 6% of the

RS OY tROWERC EEBIS s 14 HAM03b bf tHe BikkieRs of lhe Web.
tissue product as, deflan:éi inclaiml

20, wher ei fi tiSfde PAREvEAFARTNFIIE B! 128 ﬁe@hégeabfheeadd'"ve
E&mbBSitibh F6ims h s intihiBué fifhs oA tHE Hirst Bide oDkt tisne Wdts the
bt S Sahiasoess ok 6, R B i gBEhl B buiien
fot ligLRIsTo bet éﬁﬁlﬁéd BO the tigdue Webl ei n t he

5. A tissue product as defined in claim 1, 2, 3 or 4, wherein the additive
composition comprises the non-fibrous olefin polymer and wherein the olefin
polymer comprises an aiph'a-oleﬁn interpolymer of ethylene and at least one
comonomer selected from the group consisting of a C4 to Cy linear, branched or
cyclic diene, vinyl acetate, and a compound represented by the formula H:C=CHR,
wherein R is a C1 to Cy linear, branched or cyclic alkyl group or a Cs to Cyp aryl
group, or the alpha-olefin polymeér comprises a copolymer of propylene with at
least one comonomer selected from the group consisting of ethylene, a C4 to Czg
linear, branched or cyclic diene, and a compound represented by the formula
HoC=CHR, wherein R is a C4 to Cgzp linear, branched or cyclic alkyl group or a Cg to
Coo aryi group.
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first side of the tissue web has a stick-slip of

reater than about -0.01. 23. A tissue product as
“g)eaﬂp?{%7é3§n claim!| through 21 or 22, wherein tR{&/US2006/047785

first side of the tissue web has a stick-slip of from
about -0.006 to about 0.7, such as fromabout O to
about 0.7. 24. A tissue product as, defined in claiml
through 10 or 12 through 23, wherein the additive
conpositiont is present on the tissue web in an anount
greater than 0% but | ess than about 2% by wei ght. 25.

A tis6ue pAdissue psdualefs defhedrin claimi, 2, thicidh iergn the

SO RRREbSHR crh RS JBRAERMGRASNE | oTROr ATy et

engt tlssu t as. defined .in
clainvd t hmmemo@uctm de/ﬂmeden ielaiped, wheyginsthgagdispersing agent

Egﬁgﬁé%‘é aaceﬂga)mﬁn ?gfd \geata 1644 fgglth%xgﬁ:‘eﬁél géarl'ﬁs){yllé QbR ester, ora

S elarm
aﬂéo‘éawaﬂb@yllpmmtehas a di spersabl lity of less than

about g2 m Ay efggdudﬁ‘ﬁ éev%\]#e RdAh i 6,38h&181H fRMisPersing agent

clalmlthrou rein the product as a
HS‘I'!PVIaEQIGfGﬂYIaQ@s t han about 100 seconds, such as |ess

t han gbout o 88\8& %f“@d%ﬂ%?éi&@%ﬁerem the dispersing agent
PCT/ U 2006/ 0477 Sﬁ' aﬁ tissue roduct as defi nedpl n g4g

eomprise the emlenﬁlmfbpwllcrﬁsl%p@a@wqrs substantial |y

dry. 3. AA'ﬁshecbrf)@ﬁctgo%Bfﬁeﬂgn IdilSP UL Poodl, Uﬁﬁereln the additive
conprising: applying an additive composition t

FRMBESPN opPTEeEiERidUIR theiplefin pavmer g (bs I?HH'%"% garboxylic
R&b R:ofpbﬁﬁﬁér a‘hE %I@Qintﬂm&%téﬁlﬂﬁ@@h{ér %nﬁﬁ%@élaﬁi iAGrpolymer of

non- brous ol efin poly an et hyl ene-cg

aihvieneop ghetlkenss awitiarel e e C%“a%l{"e? ﬁvﬁ’}ﬁi comprises &
&mog(yﬁds{,mal de of the tissue froma creping surface,

the additive, conposition adhering.the tissu

the cidpi nd lisguepeeduci ps detingdB e THPHER B o J@? Ahrein the
§@dltN@ %bﬁ'lﬁbsitf&ﬁ @Qﬁ’ééén‘t @nAREWPSt idl® BF thearssliesesb irhan amount

ol ef i mherelnhhhe ol efin pol yner

E’BW'?%‘@@ il‘P épﬁﬂwoo‘@ltﬁﬁf‘f"ﬁ'g terpol ymer of ethyl ene
and ayz| eapttisane @cnm@r&iemueﬁtcmnﬂr, Qmérhm mrcaann polymer
consi sting of a H?fg i neE ranch(g
eerBRESes, AR APhA-le f‘é"te yrgpeso sﬁwfﬁw-? ﬁrcg ogaerbgpmpnsmg
%Jwyiemerml-ﬁuélﬁ@—%th ﬁtdheR4l-r$|eﬂ1yC1-ﬁehté}2@ 3-nvethyl-1-pentene,

ranched o{lﬁ’éé/dlc a{ % roup 1ad to C2o aryl

iene, -beeng, Jractenes 1 Hepens, B 1% es a

coiool y3er Aftisete pyrodust asiddiinet |h ezamm 0 evloebribeareight ratio

el ected fro th consi sting of .
bemiess e st and BB s 0o SrelinisiyBies folflabout 1:10
to about 10:1.

14.  Aftissue product as defined in claim 1 through 12 or 13, wherein the
olefin polymer has a crystallinity. of less than about 50%.

15. A tissue product as defined in claim 1 through 13 or 14, wherein the
tissue web contains pulp fibers in an amount of at least about 80% by weight, the
tissue web having a bulk of at least 3 cc/g.

16. A tissue product as defined in claim 1 through 14 or 15, wherein the
olefin polymer has a volume avérage particle size of from about 0.1 micron to

about 5 microns prior to being incorporated into the tissue web.
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conpound represented by the fornmula H2ZC=CHR, wherein R
to C20 linear, 10 branched or cyclic alkyl
W&’&%”é?ﬁ% C6 to C20 aryl group and wherein tHRECT/US2006/047785

additive conposition further conprises a dispersing
agent, wherein the dispersing agent conprises a
carboxylic acid, a salt of a carboxylic acid, a

carboxylic acid ester, a salt of a carboxylic acid

ester, or an ethyl ene-carboxylic acid copolyner. 32. A

met hod as defined in claim30 or 31, wherein the

addi tiyre AGERGS Ft'cbdm:t a§ defined irpRrirh & whertihdhe aeditive
surface ap'd t he rst

GBrRawangP eba hee pRBITLodlp 25" A oiafB b el Without
dre :@dﬁetgmndm03|tl on to the first si de of the

cr opi T subfacke PedfutRas deligt 2 Slin 4 el e cye

ESmpdsitivh eagialsd b@emdplplied/ta theerposad sidenofi the dispué aveht according

t}ggqepfg{t%r%t t%%%cc?%s:ﬂa 8% I esa:%ﬁy@g@%%ﬁ{gﬁér%geb %ﬂ%r the additive
egmpobsition bat heehi applied) de of the tissue web, t he

tissue.web,hein [ iq 7 i
007 Teach 1ReD® pEONRESH okl ot TRBHH] 17 e BT ubrein e
tiysoeueéb hamarbtﬂklmggr@t@aﬁ;\an\mmmaﬁtmfml ng cellulosic

;' Eg][ ) mt C\égggag p%&hc? %gFHér ﬁbagn @Iauﬂ%?ﬁ@%@?‘?lﬁq MRPrerein the
tissueoseld poor fr e;spinmgdhe Eﬂdltﬁammlthrt@ragtﬁqs' ag ugcreped
t?n%@qqﬁhfr'd% rising a non-fi brous oI efl n pol ymer

ene-car oxyI ic acid copoly m xt ur
t her ezf and tiskee gireduch @ssiefioed|in k:@uprbtyuewgmag of 2&9uwbefe'" the

é’édat\% ?%?Bgﬁp a%b&éétn {1 a{ﬁi%/d% 1R firsd sile6t thbitis8ue web in a

I ne wherein the additive

laamrmsma patteroraemprising aselimtater padigen or amattep of fiscrete

e\gherel n the olefin polyner conprises an
a a-ol efin interpolyner of ethylene and at | east

one
conpnd®er Adissue edoducs astdedingd db sladbnk theevaty 2810‘3”(:&’ herein the
firdt %%Q df't sué’%ﬁ Slickesky 6f dieafbrahsn a!bb[lt’lo o1.

ace a compound represented by the

f
HZC=CRR, M@seemrq:ducsaac@fnfeé st Yiupugih 23 72 wyerein the

ﬁﬁé‘?%i’d% cﬁ'tk& kisSOWRbHast SHck-9liF8Oiréin)dboud LO.0D6 toabbhe0.7, such
fin polyner conprises a copol yner of

991 éh@uw thak@ut Q.8ast one conononer sel ected from

t he IpHUP AQRSLS iProductfasaidimeane cia&'nmtrtrﬁug‘}ﬁ@o drifi2ethrough 23,
branched or cyclic diene, and a Cor{&‘eﬂf &Present ed
IsSue

whereia theyaddifive comaseitioprs PiFRa™t of ehig ga,gmount greater

ﬂh'aﬁlft?% bnﬁ'l@décthaﬂgvoucz% bﬁw{wl dgr ?up o(lrJI a OGdt 0o C20

ary r ou r.oduc ef | [ :

cl ai n$§4 QrlisSHe Progis cdet ingd in Claim Pt%rough B8%:'2h, wherein the
tissue web contains a temporary wet strength agent.

26. A tissue product as: defined in claim 1 through 23 or 24, wherein the

tissue web contains a permanent wet strength agent.

27. A tissue product as defined in claim 1 through 25 or 26, wherein the
product has a dispersability of less than about 2 minutes.

28. A tissue product as defined in claim 1 through 25 or 27, wherein the
product as a HST value of less than about 100 seconds, such as less than about

30 seconds.
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conposition conprises a mxture of the olefin polyner
and t he et hyl ene-carboxylic acid copolyner, and

WP EY33he ol ef i n pol ymer conprises an i nt er J8IyHE006/047785

of ethylene and an al kene, and wherein the additive
conposition further conprises a 5 carboxylic acid.

37. A sheet-like product as defined in claim 34,

wherein the additive conposition conprises a

di spersing agent and wherein the dispersing agent

conprises a carboxylic acid, a salt of a carboxylic

aci d,2q can kisgye product ds elefired irpclaim 22art23 fwherein the product is

scu%gpaonﬁ%lﬂgr%rﬁd d ester. 68
30. A method for producing a tissue product comprising:

applying an additive composition to a first side of a tissue web, the
tissue web comprising pulp fibers, the additive compaosition comprising a non-
fibrous olefin polymer, an ethylene-carboxylic acid copolymer, or mixtures thereof;
and '

creping the first side of the tissue from a creping surface, the additive
composition adhering the tissue web to the creping surface.

31. A method as defined in claim 30, wherein the additive composition
comprises the olefin polymer, and wherein the olefin polymer comprises an alpha-
olefin interpolymer of ethylene and at least one comonomer selected from the
group consisting of a C4 to Cz linear, branched or cyclic diene, viny! acetate, and a
compound represented by the formula H,C=CHR, wherein Ris a Cs to Cao linear,
branched or cyclic alkyl group or a Cg 10 Coo aryl group, or the alpha-olefin polymer
comprises a copolymer of propylene with at least one comonomer selected from
the group consisting of ethylene, a C4 to Cz linear, branched or cyclic diene, and a
compound represented by the formuia H:C=CHR, wherein R is a Cq to Cg linear,
branched or cyclic alkyl group or a Cg fo Czo aryt group and wherein the additive
composition further comprises a dispersing agent, wherein the dispersing agent
comprises a carboxylic acid, a salt of a carboxylic acid, a carboxylic acid ester, a
salt of a carboxylic acid ester, or an ethylene-carboxylic acid copolymer.

32. A method as defined in claim 30 or 31, wherein the additive

- composition is first applied to the creping surface and the first side of the tissue

web is then contacted with the creping surface in order to apply the additive
composition to the first side of the tissue web and to adhere the tissue web to the

creping surface.
33. A method as defined in claim 30 or 31, wherein the additive

composition is applied to the first side of the tissue web according to a pattern,
once the additive composition has been applied to the first side of the tissue web,
the tissue web being adhered to the creping surface. ’
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34. A sheet-like product comprising:

a base web containing cellulosic fibers, the base web comprising a
hydroentangled web, a coform web, or an airlaid web; and

an additive composition present on the base web, the additive
composition comprising a non-fibrous olefin polymer, an ethylene-carboxylic acid
copolymer, or mixtures thereof and wherein the sheet-like product has a bulk of
greater than about 3 cc/g.

35. A sheet-like product as defined in claim 34, wherein the additive
composition comprises the non-fibrous olefin polymer and wherein the olefin
polymer comprises an alpha-olefin interpolymer of ethylene and at least one
comonomer selected from the group consisting of @ Ca to Cyp linear, branched or
cyclic diene, vinyl acetate, and a compound represented by the formula HC=CHR,
wherein R is a C1 to Czo linear, branched or cyclic alkyl group or a Cs to Cyo aryt
group, or the alpha-olefin polymer comprises a copolymer of propylene with at
least one comonomer selected from the group consisting of ethylene, a Cs4 10 C2o
linear, branched or cyclic diene, and a compound represented by the formula
H.,C=CHR, wherein R is a C; to Czp linear, branched or cyclic alky! group or a Cg to
Cap aryl group.

36. A sheetlike product as defined in claim 34, wherein the additive
composition comprises a mixture of the olefin polymer and the ethylene-carboxylic
acid copolymer, and wherein the olefin polymer comprises an interpolymer of
ethylene and an alkene, and wherein the additive composition further comprises a

carboxylic acid.
37. A sheet-like product as defined in claim 34, wherein the additive

- . composition comprises a dispersing agent and wherein the dispersing agent

comprises a carboxylic acid, a salt of a carboxylic acid, a carboxylic acid ester, ora
salt of a carboxylic acid ester.

68



