PVP CREPEVG ADHESI VES AND CREPI NG METHODS USI NG SAME
BACKGROUND OF THE | NVENTI ON [ 0001] The present
wOonvesrnusion rel ates to the manufacture of crepedCpaseN4/034408
i ncludi ng soft, absorbent tissue/towel paper webs and
al s eyvIetREPING ADHSIVESEAI0H (CHISANCIVRITHROBE URRE SAME
attai n adequat e softness and adhesive characteristics
in the web while mnimzing operational difficulties.
[0002] A thin pdKGROGUNEOBHEHEINNVENTIONmM a slurry of
wat er and fiber, dewatering the wet web, and then at
[00eHst he piesdnt inveltiph mglateh® e wanefaetdrevefirepet @apee inchgling soft,
then conveyed or carried on a fabric to a large
atstribaimtsaritedk] papa vwebs andralsé edla@doithe e af Erepie ¥ARKB&vebs to
dryer. The web comonly enters the dryer at a
at@in fldGifaey ithésd bndlddhesivehaiatic@dlicyuhl tdwets whildRirdhizing operational
portion around the dryer fromthe zone of web
difkeuprat act fromthe drum The de-contact zone is
equi pped with a creping bl ade agai nst which the web
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attain the well-known tissue creped paper structfure.
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consi stencies at. the point, of contact with the dryer
cqytPPEh i upepneriladentsrst wiicl Bitesh 2buttep et dp hg Pthsh beckavardly
condition of the web surface and the Yankee dryer
upey dtpelEand ageify theaypdi-kngwe Sgpye creprsl naRY strertiiiether e to t he
dryer throughout the drying action of the rotating
[0893m wilhsheraping hsion pesluiresthitothe web dm veetlrdlsdredetot the thtyer to effect a
dryer surface. [0004] In nore comon nodes of
coppisieittand nniGomersping acteheandefbr txanade, ta frewwuglteriag of the web from the
- drying," however, contact of the web with the dryer
drgerribkfoeeorn ab theierik k@ .in the vividityrod tglereping bikidyl HosomREtiskint&ihe web
the web fornmed fromthe slurry of water and fiber is

is ghesseriter eahawlitybrdta cdhgdbrdblCAbisiuye PhRESThAdS tpealehs NP as about
This is followed by a drying action in a hot air

60%.aStich WebS adcBRiitlglyl Hade filler\WBREstRERs AtHRIHIM: @8 8&fthct Rith BR dryer of
Yankee dryer using a knuckled fabric so that the web

aRANRIES ThOmoisture content, depending upon the condition of the web surface and the

Yankee dryer surface, may tend to cause the web to adhere to the dryer throughout the drying

action of the rotating drum without the application of an adhesive to the dryer surface.

[0004] In more common modes of operation commonly referred to as “through-air

drying,” however, contact of the web with the dryer surface is limited. In a through-air drying

operation, the web formed from the slurry of water and fiber is dewatered without significantly

pressing the wet web. This is followed by a drying action in a hot air blast. The resulting
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the dryer in closely spaced contact zones, with

bul ki ng of the web between the contact zones. Fabrics
woavisngsias fine a count as 4,900 openi ngs per BQUAISE004/034408

i nch and above may serve the purpose. The fi ber
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th? drye 1ncc?or§?llg %éa%gcggon% ey ertg %l%dk}/righg r‘Qj rb g%aﬁ' rhe CoNtact zones.

cur e
PALpEY %%tlﬂg{’ Bl ol ‘E%@ e isPe® it N BRRE may seve te
p"@%ﬁ%g%ﬁ? i okc&@}%@? ch Wvﬁﬂ%gﬁgqsgl{;%/q?{ﬂﬂ?eugr;g%qay be from about

acet at e- et hyl ene co oI mer enul sions and aqueaous
3%|t?/ PR 1905 EbHol Hightr fiheprsisiencyn websplppisalbyoigare #mpdhesive to
(gﬁ ¥V|nyl acet at e- et hyl ene copol ymer conpositions that
dofrcaierihas el fo the fiyenion gemsplefionyd] bpth thy Kryiigcastion and creping
such as less than about 5% of the total solids by
aojen.ght, are generally adequate for the puipose, but
their use is acconpanied by a nunber of undesirable
[0805]ect 4. vaRelly pladhydivea heahebn cropipysli foi ehamigpesectsoma drgér surface.
probl ens when used as creping adhesives. [0006]
Céanventinbl adhesives inchude polpgny dbese-¢hslers @pbgmedenulsivitand aqueous
strength resins, nanely, polyam doam nes cross-|inked

pokirtinyl epioBsll DIHONSIT Tihhals RAE) fourldweat qfolyvﬁ*&Ea&eas@ahﬂé@péoBalymer
adhesi ves have nunerous drawbacks. For exanpl e,

coifi¥esiBasalat AHYRBhtHRSmaN Perdsttages SMRIYVARA SlcoHol s&h as less than about
capabl e of being activated on the dryer surface when

S%W;t.ﬁ&kﬁﬁ BNdd BE wWeRH:, fafeoégngllag% IR 6 ﬂﬁ@g)]ﬁ.l % bt FHRE use is

To prevent the undesirable effects

ac@grh{)/efaijeﬁ b9fa nﬁﬁl'BSSdf \ég(}] Ql?abier@fegt'é y?&l%rv;lfrﬂ}g 6?81%1 % s a@ﬁg?ose similar

a“crepi ng adhesive I's pre _
prgﬁ@@%ﬁ‘@ L‘seé e delf g, ?ﬂ?eigéeSSifeaEZLt e
r-consi st.enc .
l"ﬂ*&ﬂesi GlrseH i, B EHiT @?‘*&éwesaﬁff PisiC Ohr e ciepirpns, namey,
toxicity._.is an, iSs , t of PAE as a .
po&bfagm‘%an%a stk Vioh SR oot B D Hefeut BABye sreping
igEPI and/or its derivatives. Further, PAEs w .
PSS hpvyejmeraus drapybacks ifr sxample R&Erhaﬁqdcadbffseyﬁw@ peis rewettable
Yet anot her drawback to PAE adhesives is poor
(e senablei d Pepeasiraadean the Zryepgeface Adeo rcﬁlﬂtﬂ@@dyby the rygabgfrom the
exists for a creping adhesive that has one or nore of
me et aonenin Ay pbbE DIPest the ndssiatl dffeety of the buildup of adhesive on
noncorrosi veness, low toxicity, a range of physica
the dryer surface mentioned above, a creping adhesive is preferably rewettable. Rewettability

also affects adhesiveness, particularly as the moisture content in the web decreases, i.e., llligher
fiber-consistency webs. In addition, PAE adhesives contain chloride, and thus are corrosive.
Also, toxicity is an issue with the use of PAE as a creping adhesive given the presence of
epichlorohydrin (EPI) and/or its derivatives. Further, PAEs cross-link, and thus exhibit

monolithic properties. Yet another drawback to PAE adhesives is poor fracturing properties.



properties, and good fracturing properties, as well as
superi or adhesi veness for both | ow and high noisture
woanis@masi3sebs. SUVMARY OF THE PRESENT | NVENTI ORCT/AG2®}/034408
is therefore a feature of the present invention to

It
[opﬁgv' dgca)ralt yetd A iCe it RE %gcrégﬁir};éeé Hééive hQPRQJ oﬁn&trﬁ&% of the

ture of present | nvent
foglé‘%c %Pgﬂh%‘s'r&%&agyyb %%H%o%loggernl%%gflt 32 I %it% nd /r81i;ge of physical
ubst anty al | hl f f
o tesy o 0o P S o T g™ %@@%fvﬂ*gse%%ﬁ b o and
. Eat does Eﬁi égoss i nk upon_heatlng, and t hat
high ROBTHSCORRY WePSr ange of physi cal properties. [0011]
Yet anot her feature Ofg%gémp resent invention is to

provi de a creﬁLﬁ@Mégﬁ' ﬁ§@5ﬁ§T§N§gP§@@ fracturing

propertles [0012] Additional features and advanta%

[08981t heltgs Ehseshere janfgatyieof thoyprpgentyiaveision fig proyiders 1gwettablercreping
the description that follows, and in part will be

adgppes- ent from t he descrlptlon or may be | earned by
practice of the present invention. The objectlves and
[0009er Adothert Refos of the Ipeespit esention isviengrbdde i drdpirpeadhesive that
realized and attai ned by neans of the el enents and

caneiidsi subitaioially mar épichidreltydyin [gaidrdreich detivatives), la@d/or substantially no
description and appended clains. [0013] To achieve

cildreee and ot her advantages, and in accordance with the
purposes of the present invention, as enbodied and

[oot@ad! % foess fdaReofid fbdnt ikt B SERbvilOY 88bih©Bihesive that does
relates to a process for manufacturing a creped fiber

nafe%#ass iT{ieupBh RERSS, HE Haf &hlbts w&ie%%é P@gklxa b Veb

dryer surface an adhesive that co ast one

[OBﬂlyV' oY zﬂ 101}651'91% %?thg: B%Ee)n]'t 1n%191811F g}ol%ﬁfg a%ie%\%lg%la?s&% having

oxylate acetylenic

Q53408 é:l%elyenges ~conveying a fiber web to the web

ryer gur ing the fiber web on the web dryer

f d d f b d.
na1ca Redien e %Hs“gﬁq% gﬁmbﬁtﬁée&gbw&wﬁ b s n par
oY JRATISE 4 NS, 0 g S &7 LR PALPE e drER 68, O may be

learned by practice of the present invention. The objectives and other advantages of the
present invention will be realized and attained by means of the elements and combinations
particularly pointed out in the description and appended claims.

[0013] To achieve these and other advantages, and in accordance with the purposes of the
present invention, as embodied and broadly described herein, the present invention relates to a
process for manufacturing a creped fiber web. The process generally includes applying to a
web dryer surface an adhesive that contains at least one polyvinylpyrrolidone (PVP), and less
than 0.05 wt. % ethoxylated acetylenic diol, and less than 1 wt. % oxazoline polymer;

conveying a fiber web to the web dryer surface; drying the fiber web on the web dryer surface



[0014] The present invention further relates to a

process for manufacturing a creped fiber web in which
woheosadfissi ve dryer surface has superior adhesPOmuS2004/034408

the fiber web for webs having | ow or high noisture

ont e

RGPt PR TR e
SRR AR s F AR L A A—

of the present invention, as clained. BRI EF

suitgblea’iiT$SON OF DRAW NGS [0016] FIG 1 is a flow chart
illustrating a process according to the present

[0914 ent Thsrprespronventiqn (rther relafessfo admesess for manylacdyringta) cagped fiber
of a creping systemthat can be used in conbination

wehi inhwhictPe agdl¢sersi drpersutfenedian gunenion pdhegipr &ethe fiber web for webs
i nventi on. DETAI LED DESCRI PTI ON OF THE PRESENT

haviny EMTOr®hgh B@idiBie contemt hod of manuf acturing creped
paper, including soft, absorbent tissue/towel paper,

[061sg or di 3go be uiidesstqad el bith klr\ferpdinngdnaal ddeiptis ambthafollowing
adhesi ve containing at | east one type of

deRAbY ¥dstriptioN afeQdxeElpRey dnP¥ihlada@rpciighel e irtdhded walotide @further
web dryer surface, and then creping the fiber web from

ex ﬁﬁati‘éﬁ@f@lﬁ%61%Fs'en$ih%rﬁiéﬁ,-aséﬁﬁ1%ddi ng to one enbodinent of
he present invention, a process for manufacturing a

creped fiber weRRIFICHhHSGRPHIBN PFTR AWNadSesi ve to a

web dryer surface; conveying a fiber web to the web

[Ogil’ﬁ er s E ?scaeﬂovggl'bég:ﬂlﬂlg% ?ﬁ%‘é}&%&\%\é@&gﬁg}g bl gntt \)eéﬁtﬁon.

face to forma crepin

[ﬁﬁiﬁéeg I'Gbezr iswgbsc egngargct fﬂ?stti’éﬁgn g)f‘ %ﬁ,éreﬁiilf%;s?%t%ﬂ tﬁ@cega%i Bt used in

esi‘'veé contalins a east o

cof ikt YRR pecBBne SR Bt e Mohet novy! at e

acetyl enj i ol t 9% [
ol yer . Disrah SRS aarON e grBls e BRERTIAN )
% et hoxyl ated acetylenic diol and 0O w. % oxazaline
[0pH]y e - methqshalomansidaciing sippechpange iludkingsoft, ahsorhentoiissuegowel
thin paper web or fiber web can be formed froma
pappny pgeprdiste tadhepresentiinversien inphidayusneBnidbatiyoerpfainipgat least one
form ng techni que. The fiber web can then be
typreofpayvénylpyamtidqme «P¥Phtol adhérs adibet wgbto payebidayar purdacp.cand then
According to one enbodi nent of the present invention,
crépiez fhie ftber web fircan reetvelr didybrysudincee dAt@rding kdoeme embodiment of the
consi stency of from about
present invention, a process for manufacturing a creped fiber web includes applying an

adhesive to a web dryer surface; conveying a fiber web to the web dryer surface; drying the
fiber web on the web dryer surface to form a dried fiber web; and creping the dried fiber web
from the web dryer surface, wherein the adhesive contains at least one type of
polyvinylpyrrolidone, and wherein the adhesive preferably contains less than 0.05 wt. %
ethoxylated acetylenic diol, and less than 1 wt. % oxazoline polymer. More preferably, the

adhesive contains 0 wt. % ethoxylated acetylenic diol and 0 wt. % oxazoline polymer.



to about 90% and nore preferably from about 40 to
about 50% by wei ght before being conveyed to the web
wdnywsro4sizsf ace. The web can then be conveyed, eCTUS2004/034408
carried on a fabric, to a creping dryer or web dryer
ich is preferably a lar e r
offS)er AReRE SR el Gy DR IH SR S o G e Prmed
web .can ent

i Sty SP ST A G B P e TFRhing ¥y T fiber web
cap Bkt be AT 390 BIEoriRl i Eee PR sl ARG ERBlq orf embodiment

respect to the zone of dried fiher web_de-contact from

of tfeproers imyaptipn, i ibge welpis Parisrahly dieie aviiher epusisispfy £f from about
zone can be equi pped with a creping bl ade agai nst )

10,4 abputtI9ee, wah merrpreferablyafiont abayb 49 i phoyt HRve biareshy befgrsrbeing
itself and attain the well-known tissue crepe paper ’

cogtayedtouthewendiy¢rourfadealhe el eas tlreatbe sepnvayqsk ogeeasried on a fabric, to
according to the present invention is show in Fig. 1.

a (IOPIRE ryEher wetedivey veddhi ispreferablp e lirgei steamalieatdd igtary drum dryer,
ensuring that the web is well-adhered to the web dryer

refetied pdereimandfefsewheraascoYimikad drpdr. Ahelfibon iwieb can antee iervgb dryer at a
action, and for exanple, to prevent flaring of the

cifcliRFeni@DdrEOpasitide Mehis @rsfeiblp ut faseatoaf halfvagraréind} Ael more
exit zone 1n the vicinity of the creping blade. The

prEeRBE AERSICABUDE P bRSANNE Gylirdribd) Qirye it m¢ectab i zone of dried
consi derabl e noi sture content of up to about 90% by

DV P e RARES 18R hdGe¥aivENiurBde drtByeraRm. VERSddd@WtaBi%one can be

noi sture contents of from about 10% or | ess by wei ght
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accorgi f I RV, 100N .

R R G RENG B gripd pafty SR Rre R (AR fnsraing o
ug t he gddi tt'éonal oMy :ﬁn of Shct)w‘gm D lThe noi sture

PTOGHt AR g L TR BiCEY ISSHOY K" Y8 F on of the fiber web

face and .the Yanke ryer surface, y, tend. to

offise POt rciiagar be S 8t o9 oey Mt e R fnafl-adbered 1o
dryer_ throuyghout the dryin ction of the rotat,

they N)S‘IPB dryes Slafag?rfo ehifges C%flﬁ%ﬁnfgz}“?‘d@iff%‘ffh%@gg agfon, and fg‘gexamph to
suppl ement al adhesive is not needed, and in sone cases,

preveat Hernesifdre flopr pyeb fepry e wehyirise swince befaiepr ah the exit zone in the
rel ease agent such as silicone oil, other oils,

viginity a€ tteenexsping delpds;, Jhadbeoweb sen bgnvessnicdialthe web dryer at a
additives for creping adhesives or other adhesives,

cangiderahlée heistune canpgpt b toabave @0%t Hyewaight bekeg on thenwkigi of the web.
fi ber web, or, for exanple, mxed with the adhesive,

Webs havingtmdidiere eatitand oftffonagtoetsio®hor less by weight to about 90% or more by

weight, such as from about 40% by weight to about 60% by weight, can be processed
according to the methods of the present invention. Such webs accordingly would have fiber
contents making up the additional wt. % of the web. The moisture content, depending upon
the condition of the fiber web surface and the Yankee dryer surface, may tend to cause the

fiber web to adhere strongly to the web dryer throughout the drying action of the rotating dryer



[0021] In sonme nodes of operation comonly referred to
herein as through-air drying, contact of the fiber web
woizods/uks3web dryer surface can be |limted. | nPaT/US2004/034408
through-air drying operation according to the present
v r
drhrﬂ %r?lh%a gsgc}} ElgbglrrnsfaQ&g ?%lglgéﬂﬁ I{;}e%ﬁf?és {Poet n%% | é a%lfi% some cases
i ber web

ssin h
th% BT 6 S Erhos bR o TS B s s B oy o
sultin f er webs can the ressed to the Yan
SRS 1oty Btk e GoTaBPTS. iSOt AEP RS el S ot
fiber web adheres to the r sely S e
adpesiencen s de applied We@ﬁ% %&){ @55 fijs rebe s m,ﬁ%ﬁxample
the contact zones. Fabrics having as fine a count as
migedpph Bsafliesiys tpEmitshppxicat ofadiesi9Ad above may serve t he
purpose. The fiber consistency of such fiber webs when
[0p21d s e ninesgme gnadse ofveperatiop wemgwnlybeferred tn btseintas tlgogghyair drying,
wei ght to about 90% by wei ght fiber. According to one
coptattoafi thee fiber ofebtwigh the b rlryer swréne cambe lithigedt | Iner thigeph-ais drying
conveyed or carried on a fabric to the web dryer
orgetatibageordmgdo the presént inverdiohrthediben eveb &lpmed fromo thehsburmyet water and
dryer surface. The fabric can be a transfer and
fieRi¢ dosdtetd fathoutCsifiafidangy kreskidg the wéti filer eabpabDéwaering can be
portion, e.g., about 20% of the surface of the fiber
foneked 1 f @iy actton uikds iREidéd DiRst alvBist. aMhd r@0EIhE KiB&Webk B then be
adhesive retains the knuckl ed fiber web on the web

prgsrsé’c?t% RV ERES Y Usingd KaldkBId BIRRSH e e YknBdkiddFer web adheres to
knuckl ed fiber web I's about 75% or nore, for exanple,

th@tweb GRRE 1R PR %{Bd EQRL2 onkh &vigdhakhY &3 tﬁésﬁ’lg:r web bﬁtween the

accoraing to t e present |nvent| on canh be used w't

o%%&ﬁ%& aFéi)rng P{dv SIBE grgéul?t éngS %hﬂﬂnﬁp V@ﬁ e ﬁ%ht Jllld above

nkee dryer sys s an tcrep

eﬁver{g Pr%rp‘%o ds a‘fg con n&énc? %fflhcﬁ%b%e\!vé s%elq Sapesénted to the web

n eac
SRR A e A L

i Nco ed herein in th tireties, by refere

ey RSB A FreGH 9IRSV S GOMSHLOSA 0 G0 5o7is.© the
5,025, 046; 5,187,219; 5, 326, 434; 5 246, 544 5,370, 773;

wep dryer surfase, and Agpsfotrd: frag B Fibgip & the We giyeisifacs. g fabgip can be
4,300, 981; 4,063,995; 4,501, 640; 4,528, 316;_ 4, 886,579;

a ganfpoanisigipressiosfgbioyiraving kyyekleg svpichzomgact 3 partion, egs@bqusg0%, of
5,902, 862; 5,942,085; 5,944,954; 3,879, 257; 4, 684, 439;

thg s@feee Fhitbe fikerand, 16 Garm aknicldedititer 1Eb. anfl cpcﬁieaaiblmi@ @ﬁwiwg retains
to the present invention, the adhesive includes at

the emgkled fibertwgbeonahe WHRJryer surface until a fiber consistency of the knuckled fiber

web is about 75% or more, for example, at least about 95%.

[0022] The adhesives used according to the present invention can be used with through-air
drying systems and creping methods, with Yankee dryer systems and methods, and with wet-
crepe machines, systems, and methods, as well as other creping methods and systems. Other

teachings of creping systems, methods, and adhesives are described in the following U.S.



e.g., An exenplary commercially available PVP is
identified by CAS nunber 9003-39-8. One supplier is
wo3his/Asisef erred PVP is represented by the foPauiua2004/034408
-(CH -CH* [0024] Exenplary commercial ly avail abl e PVPs

Pﬁgtgs (Vnﬁh areth rgtk(? ﬁerml 1? Hﬁf% %F’H@& L’b?!e gﬁe}egieo 410' iﬁﬁ %9@4 625;

present I'nvention are se

AT B § SRy Ptk SRR fp%é%?;amom;
safuf: SRR o Bs Byolelty ‘fiﬁﬁ‘%ﬁ%aﬂ%%h@@%ﬂf#&é%ﬁ%ouém 640,

sol ution, e unt s _can from about tao about

1330 s Shch 1 O fasgat S %%7&&34»3@@%%@ FRb 530802
PVP can have an_aver a% | ecul ar wei ght of from about
584001 haftors3.8103¥sé %43695368%6 B o683 BT 1l % B 60r

nmore and preferably from about 50,000 to about

[0023j00, Aooordiag todhe pregnhiavention, éhqﬁdacsmen@mes atclgast oy type of PVP,
used. Preferably, the nol ecular weight is such that
e BVECiTENG),s ohi @xantplapispemercieippeaiable 8 {sadentificdbp GAS2Bmber
C). The PVP can have a K value (viscosity of 1%

9603+319t-8. dPyje sopplier BASRALA ptefdred AVD ud refo@nted b therfefmiaabl v,

from about 25 to about 100. The K value is a

measur enent of pol yner Hpeld wei ght by a viscosity
determ nation as is kno i'n the art. Other K val ues
can be used. The PVP can ha ass transition

tenperature (T ) of fromab 110 to about 190 C, and
preferably from about 160 toabout 175C. PVPs havi ng

L L s e

b p%%gﬁtihvveﬁaﬂgr? s%ffﬂﬁﬂalpg%ﬁld drelne “3}9 %ﬁ?@ﬁ %’%&tm be used

adhesi ve conpoun r ot he For

2lopR O%Hh%cglilwtle%ndﬁﬁ VAR Fatc i r%l/x ng»\ﬂnﬁyﬁ Hetibly in an
al cohol ,. pol yam nes, . polyquats, or any conblnatl

aquseiiseofution {2 SefcgRtraton Ogﬁe@r?éputc 1519 ahattyi0ae éwelghb?f the overall
i nstance, in an anmount of up to about 99@6Qy

aggauscsobion. h Othges gunts pan heefieyaisbait I8 to plygp §9% mewelght and from
adhesi ve of the present invention preferably contains

aljqubhd tobabaut % by Meight. t HzerP\® 0B heve a/@esrdgo ydlesnlar weight of from
acetylenic diol. For exanple, the adhesive can contain

abaas 6,000 Balteds autlesd 1@ sbont 3,000,000 Daltwindwoe mooxardgirefdrably from about
acetylenic diol. O her exanples include |ess than

s5abauto dbod11,500,000 Daltons. Other molecular weights can be used. Preferably, the

molecular weight is such that PVP is a solid at ambient temperatures (e.g., about 25° C). The
PVP can have a K value (viscosity of 1% solution) of from about 10 to about 150, and
preferably, from about 25 to about 100. The K value is a measurement of polymer molecular
weight by a viscosity determination as is known in the art. Other K values can be used. The
PVP can have a glass transition temperature (Tg) of from about 110 to about 190° C, and

preferably, from about 160 to about 175° C. PVPs having other T, can be used.



w. % less than about 0.005 wt. % and | ess than

about 0.0001 wt. % ethoxyl ated acetylenic diol. [0027]
woheosadhissi ve of the present invention preferabBCy/uUS2004/034408

contains fron1about Otoless than 1 wt. %or 0 Wt %

zol j Jmer. For .exa e

(OE5ht a B cost oD o0y S PR Obbdi Beweieht of the
i ncl ude Iess than about 0.1 wt. % | ess than about

adbesys- i ctrping aghopiye &1 the AFFSSRh BRYENIioN 640 a bl ortiop or more

pol ymer., [0028] The adhesive of the present i nvention

lmswafaéheétywownv@ﬁr% ofhigh SPAPRANFEP-| FOT FYanmle, dhe pdhegipg can further
i ncludi ng EPI derivatives. For exanple, the adhesive

coglain BORt palyvinyg sdcohela polsigiwings, POYSUSE nléua@moremnat@ndh@fwf The
EPI derivatives, and preferably contains |ess than

podgtyinyt aleslol aardberpresenp rfest igstarigk.yin |ag sgothizef wpido wbol. 99% by weight
and nost preferably 0% by wei ght EPlI and/or EPI

baskelrdnviad waigle of theadiadivesi ve of the present invention
preferably contains substantially no or no hal ogens,

[0626}h a@BheCddh&iviens thefddser@idetion, préftreblh abmganfran ab@nd twikss than
t he adhesive can contain | ess than about 10% by wei ght

0.5 R 9 BRox i REGEEE adl. YFE @Rdngi1¢) $hel ARBS veltam el tesslthan about
w. % and nore preferably |l ess than about 0.1 wt. %

0.2t 9P&T0 Wik Etﬁ&gkﬂ 3 ddetyfenic FolaDBGERGmPIBBEIURE RR&hdnYabout 0.01
PVP K-15 PVP K-30 PVP - PVP K-90 PVP K-120 60

wep/f) Gak %@F?@l&) ogvft Wi dd8ess Hh Abb & D500 f\xft"%'eﬁl%x l%@él h@Wienic

I ow, ess Of-white, @5C yellow for ess
dl‘glo pal e form ess aqueous Viscous, white, to yell ow
orm ess aqueous powder yel |l ow povvder sol uti on aqueous

[0&%{131 e ?’f‘i & lé?elgé.l Sf t ? %\llgseeét 1%%4%4 %Qfefgﬂ%gﬁtginighl%ta&%@ .}0 less than
B85 gl R i R
0. %m v@% Oﬁ)gt?g%( e%a%%leds mcriracfé le%gthggébo%tso 1 wt 2, less tﬁan about .05 wt. %, and
less than about 0.01 wt. % oxazoline polymer.

[0028] The adhesive of the present invention preferably contains substantially little or no
EPI, including EPI derivatives. For example, the adhesive can contain less than about 10% by
weight EPI and/or EPI derivatives, and preferably contains less than about 1%, and more
preferably less than about 0.1%, and most preferably 0% by weight EPI and/or EPI derivatives.
The adhesive of the present invention preferably contains substantially no or no halogens,
such as chlorine. For example, the halogen content of the adhesive can contain less than about

10% by weight halogens, and preferably contains less than about 1 wt. %, and more preferably

less than about 0.1 wt. %, and most preferably 0 wt. % halogens.



% Resi dual

1 max VP nax
wa203M451324 95 mm 11 -

max 69 -

% Ash 0 012 5 max 0 012

Ol nmx 01 nmx 0001 <01<01<01<010

(conbustion) pH (5% 6 -
7z 2 Z QA Q

9 3 -

% Active 28 - 32 95 mm 29 - 31 95 mm 45 -
13 95 mm % Mbi sture 68 PCTAS2004/034408
71 5 max 51 - 55 76 - 80 5 max 87 - 89 5 nax
ODQBZLE@X 0 044 0 016 0 018 -
6- 7 3 - 73

Prooety qoo 48,060 8
%e S Mitey J@oloﬂeg !Mte I MT %IGW, 1[0 1 OftiU ta&desgj D&f-white’
b5 COS| tegou( | pyessB} ok | [ehochied C wueck) 260s- | 568 | 800, D@ies
ague er 1 olpti S eous owder
o t(la% O)G’G ) \Gﬁl?‘?os'%wgﬁ, OS 621 :)Q?l‘jtlo @;q er Ijsl(#tlon Sp
s @29 ®kcificl iG81 1 064 1 12p T Osh ™1 04
xGaavi tly @ 25| G3Bal k 2Dens| tg-390 [650-620 30 @004 | so- (0 § 10- B30  18@-130
(Yoo ¢ 0 3|/ (g/cc) FilmDensifty 20p 207 P16 (§/ cc)
H 1 n =2 faY n [~ O Al o Fmt
Color Mmax. fF 10bmax. F 150 max. [€ 80max o U] Q0 1559' 150 nfax 4)25 max. 50 max.
(APHA) (VCS) max.
% Residual 0.1 max. 0.1 max. 0.001 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 max.
VP max.
% Active 28-32 95 min. 29 -31 95 min. 45-49 20 - 24 95 min 11-13 95 min.
% Moisture 68 -72 5 max. 69-71 5 max. 51-55 76 - 80 5 max. 87 - 89 5 max.
% Ash 0.012 5 max. 0.012 0.02 max. 0.044 0.016 | - 0.018
{combustion)
pH (5% 6-9 3-7 6-9 3-7 3-7 3-7 3-7 6-9 4-8
aqueous
solution)
M w Range 6,000 - 15,000 40,000 - 80,000 240,000 900,000 - 1,500,000 2,000,000 - 3,000,000
450,000
Brookfield 1 3 10 150 350
Viscosity
(cps)
Brookfield 10-15 200 - 500 - 1,800,00 29000~ [ - 48,000 -
Viscosity, 0 62,000 75,000
cps-asis @
25°C
Specific 1.061 | - 1.062 | - 1.122 1.051 | -~ 1.024 |
Gravity @
25°C
Bulk Density 06-0.7 04-06 | - 03-04 02-03
(g/ce)
Film Density 1.203 | - 1.207 - - 1216 | - ] e | -
(gfce)
Freezing -4.1 =27 | e -22 -09 | 03
Point (°C)
Tg (°C) - 130 | 163 170 - 174 | - 176
[0029] The adhesive can be applied to the web dryer surface, and/or optionally the fiber

web itself, by any method, including, but not limited to, spraying, roll coating, knife coating,

or any combination thereof. The adhesive is preferably sprayed onto the web dryer surface.

The adhesive is preferably applied to the web dryer surface at a rate, relative to the rate of

dryer surface rotation, that provides an adequate amount of adhesive to hold the fiber web

during drying, and yet release the dried fiber web upon completion of drying. Conventional

adhesive coverage rates and weights can be used as are known to those skilled in the art.

Exemplary application rates of the adhesive on the web dryer surface can range from about 10
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Tg ( © 130 163 170 174 176 [0029] The adhesive can be
applied to the web dryer surface, and/or optionally

woheosfoubigs web itsel f, by any nethod, includi ngCTS2004/034408
not limted to, spraying, roll coating, knife coati ng,

m mzam%fg Qmoﬂﬁdoqﬁmg@h gf g0l fomg @ﬂ@efﬁo 5o°mgf fté%aﬁt 200

r? e o o ryer’sur nefa eS|
el e;€rgn¥ JRBh S b i 5‘320}1’[”@?2 riacbsé*e?oo?éﬁi lhdastw%{@ﬁ of the
e s S Tt Bl efr e epietds therae dver so

fi ber, web upon conpletjo of d Conventi ona
thararedrapatcapiantayadiesyes 2 t?%me'gdlafsrrﬁu%ceused as are
known to those skilled in the art. Exenplary
[0930)) i ¢ Refeminemares thsrdravinesabiels isvieflapncheri shameing e peyies of steps that
surface can range from about -9-ng/nR or |ess to about
cBOB usesl aepording rqmﬁ%e prepey ingsaRiop fes ,thefr%r;mtiab ofiz tis0e papeipeh witable
about 200 ng/nR2, or from about 85 ng/nR2 to about 100
forgserds, fablaksisguey toilehtissea Isirdigryvwepkfh twrapetsh endaitib diké. v Buch webs can
conposition. Preferably, the adhesive is continuously
happl firtded basisheciglotuatallnn ttle yaape sdirdrhabowafl cadegieaibeut 40 or more
amount of adhesive is always on the web dryer surface.
poASHr 31866 &F, rhd gre Maived Borh Aguedtiafiben gstricki 1 spekificapplichliony] such
chart showing a series of steps that can be used

a S P il REvel Ofifel ConRinEHEWEight Y BFYut 0.8%f R indrd) eTHe QUGBS @fbcted to a
of a tissue paper web suitable for use as facial

cddveftidal EddkdrBler ldtahBie Wll%afg'f&ﬁ{ ¥ fePKER WeRARREESof ﬁﬁ@ qiber web
the like. Such webs can have a finished basis wei ght

o&:ﬁfﬁaﬂhk m%h Mhd Bre dlﬁnag Cori?/ ntfo%%ln%pmﬁ?tang dxlafﬁ ¢ &e‘B ﬁ?g%g‘na fiber

re pounds per orne
I
c&gﬂﬁg yfpk“rrg‘%&h% %&éﬁl 22{1)(?.1? %0 {onaé)glﬁt%g%t 1ls 1r@cPeﬂ t6 %?&ug? G%n&eldﬁﬁment

sl B el Rl et e §9f+5t fab ISR
er .web occurs throu the

(R it afasen e S 4 PSP REHTRAR plghy Bprc which
fi.ber cansi stenc pref er abl fron1ab ut 20 to apout |

cagti%, Vel oche @apl%f%gwr Sugha Hw?%ﬁéa B a%?géﬁfam e feagacterized
exits the through-dryer at a fiber content or

by gkt IBanespesoperapdu Bomashingeirgtion &t mephes ippiefich in the cross-
contents can be used) and is passed to a transfer and

dirgepiee sl dmprestien &abyipikanckicgroan &s privedegety eampagieabopie P pf the
dryer. Such a transfer fabric can, for exanple, be \
swiaee efcthewel enla bsgpinp ouYankge dyeth e eeb i ereiedifiomt the dryer to form a
machi ne direction, 72 meshes per inch in the

digedogshdhavingta filrer content or consistency of about 95%, and preferably is then wound

into rolls. Again, other fiber contents can be used.

[0031] Referring to Fig. 2, the transfer and impression fabric designated reference numeral
1 carries the formed, dewatered, and partially dried web 2 around turning roll 3 to the nip
between press roll 4 and the Yankee dryer 5. A supplemental lower carrier designated at S

may also be employed to carry the web in sandwich fashion, which may be particularly useful
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and i npression fabric knuckl es can be provided to

conpact about 20% of the surface of the web on a
wonreEias3sr Yankee dryer. The web is creped fraarmiseo04/034408

dryer to forma dried web having a fiber content or

oS RLRASYr RSB0 ARGBLCLe gb Yigle? N8 h 404 rons

o o er fiber C

4*00?%&% L S o 8@@5:/3%@ e B PR R around the roll fom

the forned, dewatere nd tally drie
°r21’18$ b\ﬁﬁ%%‘ﬁﬁ“?h Jiiohn Sﬁlilflma@"*’c”éf “E‘ﬂ%at“i%’r e {)G‘e% eiivge%b g%fflltﬁ)e web
4 and the Yankee dryer 5 suppl enental |ower carrier
digers dicisetsd abt. Brerpgpedvel’ B’él“‘éﬁrg‘l’%%difx% pasgsoyergyile gagtension
i n sandwi ch fashi on, which may be particularly useful
Kﬂ@@ﬁdhaﬁhsﬁ@ﬁ@%ﬂ@@ﬁgﬁgmpﬁmgﬁ@ﬁdhéb dryness. The
fabric, web, and dryer nove in the directions
[0032i cafle ddlhrye thiaeclativielywy fithérevadn (e, fof examplen8lys ifibeoconkigency)
dryer is well around the roll fromcreping bl ade 6,
entdringhihe drgeritsths siréwmdf thadidyst, a spolaycHt e ddhesive peapplicdeo the web dryer
traveling web fromthe web dryer as indicated at 7.
suffaee atieap efithemip betvesch tthengredsrolid tahé cdpivig ryepssase OV &he adhesive
guide and tension rollers 8, 9 and is wound into a
sp8f dan G @ Pﬂﬁd td 6 tevelifd el O dirédd9 12} is-ffﬁefaﬂtkl? ESrayiel @irectl onto the
relatively dry fiber web 2 (at, for exanple, 80%fi

welP BSLSHBAGY do 8Nb8iNGe bRRrplioN 8F adtRsild 1By & &‘fbacﬁeboefndtt!ﬂ ﬁmlt the
dryer, a spray of adhesive is applied to the web dryer

pél'é{rétﬁ)ﬁ%f aliradk tﬂfou%}hﬁie Bb& v&tégtta\fﬁ@ Barkyy RiRss roll 4 and

creping dryer surface 5. The adhesive spray can be

[0%?’2@:c | € B gdhtegge {‘/p?a?ﬂ? ﬂefégab gougj hlﬁcﬁﬁﬁtlaﬁﬁ% h%l'ﬁt soh&s content of from

era spraye rect onto

a‘t{oH{ 6 ?‘9035 V\%%%o as dnl%c abouF ?(%"/a lB? gvré%e on o% I??eq’ rgbﬁ em.ba)éout 1%

e pe es|ive

o O;%r{éé?qgé b e dRureren %’&B"g&?z %gﬁaabshﬁof L3 go abou
%
158 et s R e %%0%%?%?3 lerf»ailfg %’ét\fl\%lﬁgmuﬁgd? For roll

from about 1% to about 20% solids. For spraying, a
cqating el the a@hﬁﬁwgnt% thetdsyet suriee, oF bifeAoaiing: blgl?%%ltdg caieis may be
15% by wei g is nore preferred al though any suitable
ergplpyedssueh At %@ﬁl abaah 1 By (it topbput 7874 byveright. ey eypmpleliom about
adhesi ve onto the dryer surface, or knife coating,
3%ibyesigh t9labay S6Wriyereight.may be enpl oyed, such as from
about 1% by wei ght to about 70% by wei ght, for
[0834np| &he previoushbdastritddo bryiomedighd presentineention Béke myany advantages,
wei ght .
including more adhesion at higher moistures and at lower temperatures when compared to

conventional creping adhesives, especially those used on through-air dryers. The adhesives
also fracture at the blade in a unique way, making an excellent crepe structure, even at high
sheet moisture contents. Because polyvinylpyrrolidone does not crosslink, the PVP adhesives
are also rewettable. The complete rewettability of the PVP adhesives minimizes irreversible

felt filling, deposit formation, and clean-up time and efforts, in contrast to conventional resin
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[0034] The previously described versions of the
present invention have many advant ages, including nore
wadhsausiszat hi gher noi stures and at | ower tenperalS20e834408
when conpared to conventional creping adhesives,
adhSHeG! Bl e hd1OSBe YSRAaBI Nyt dTTRY QbP gﬁes%xgﬁlﬁs in xtégctwatwn of the

adhesi ves al so fracture at the e ln a uni

PVP KHRGivE T X bR thE GRS défgf" Hﬁfayg onTbAct e tlg‘g Imé)(l)stuée laden

sheet noi sture contents. ause polyviny pyrr

wei B! b? B{pP %@eh%‘doe% Hcﬁ cba \{ e\ge%%ecﬁr#e%f %?rfa%é ?vnﬁﬁzarg\?pﬂ uneven film

rewetta e conmplete remet

th lﬁ% M@ ?Il é):Hcng C 1ﬂg&%§<¥ases£§ﬂ1 a’of@'ﬁﬂ:’gf’dl}léel ﬁlieggl’bggﬁeﬂilgz%\éanVal
conven r esi 11- adhesi yes that are not. The
° rsglﬁ% ths@ ) é}a gpestVR FORUBCQHIRASF 9Ea Floativg blade against the web dryer
act |on .of the, PYP adhesive that is present on
SRS (bt PG PRSP SO b Heaeb dheh StRsenoR SRty also
| aden meb Thus t he PVP adhesive does not coat the
LRy ey P%?W%?Sf Regticulgrly | lgwegisfurg septemiagbs il m t hat
buil ds up in the drying/creping process which woul d
(083 ducBxperieeatn demepstiaty. thReswperidrity fof STAGh adhdsive dover lcnmhtional
adhesi ve woul d require use of a cleaning bl ade agai nst
staridardyiedough-giedryergrepmg @dhesives; phyicdaiysivagecumentesihdsivbd that include a
wear of the web dryer surface. Rewettability al so
conrpirative sf pady sl wleotes sorbjjalr (o Qustaae)| yndi wlehse wedity GliricRnts or oil-
content webs. [0035] Experinents denonstrate the
basedprfharit formofaticPusad fog Slepiag OF 8 thr6 @R Hyep BalemSt andar d
t hrough-air dryer creping adhesives, particularly over
[0036]1 enThagihesved @ed 4badrdinB Gh lﬂﬁteplﬁseﬁﬁﬁ{bétﬁ@ﬁ IpRIVidef superior creping,
pol yvi nyl al cohol, sorbitol (or sucrose), and reFease

andORidtuSe 4idsly bAGE %fbbfn? Plade) dPRAGHE BY Elfe@tcén@% reasm cgalplng quality.

formul ati ons) used for creplng on a throug

THY:RAh&Mes Iil@@ﬁr@\}lde-r ﬁl‘f)erﬁﬁig LYE St oidtfe W 1%{}9 ahc? %r% more adhesive

present 1 nvention proviade supe or crep

at ic{]vé&{d% WeLest ke hoibl cGhiERL N bl ade, expl Od' ng the

et and i ncreasing crep |ng quality. The adhesi ves
ovi de .superi or n at h| ure
[Ocoﬁt eﬁh"‘ aﬂlesdvegruesec"rﬁ?cé’r gos &Wepr‘éﬁﬁmi Iﬁ'ﬁa ﬁﬁﬁogwomé% eglanced
h t 0037] Th dh d
B PP AR S Bkt U T
enhanced runnability, Creping with the PVP adhesives
refaiip i AENCSIOR OXF AR MOlsial EpSratysdatese Moisture variahiity, which
its adhesion over wide noisture and tenperature

cap i GRBMON/Berass f e syrfagi dops ot orige thecaepingeeffotiveness when PVP

across a sheet surface, does not change the creping
adhgsfvss pie\userb assorgingrio [Lh¢|:present invention, thus resulting in a more uniform and

higher quality tissue/towel product.

[0038] The adhesives used according to the present invention are not corrosive because
they do not contain chloride. PVP has low toxicity, with a designated permissible exposure
limit (PEL) of 8 hours over 2.5%, in part because they do not contain epichlorohydrin. PVP

has a wide range of molecular weights and a corresponding wide range of physical properties
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adhesi ves are used according to the present invention,

thus resulting in a nore uniform and higher quality
woizewswast3ewel product. [0038] The adhesi ves usedT/uS2004/034408

according to the present invention are not corrosive

(LGRS RardsiiBY te‘ﬁﬁeﬁﬁﬁes? PR a?e S QA& en MR }Wér%gérg es.

toxicity, Mﬁt desi gnat ed pern1SS|b e

nofﬁLz:on eé’. n ep| c g@%ﬁ‘ggg{%thg &%%hgangeég ?Hé%oqule present
B R PRI A 00 5 s
wpEh B e@%dqct%’”anféf oS58 B Qe oGt R esives.
G0t Fofighcinn S g EHIGUAHINE (8 trapresent e or e used on

superlor creped tissue and towel products when

CrRIS YA eran aherinsig SYstcEn s & apkpe dpst Bivsmaraad Fethied sreping systems.
use conventional adhesives. [0040] In addition, the

TheiR¥Ei adbesivgs enhages e direring perfomarse s @ny tipavad rishusrand aawelling
be used on enhanced through-air dryer systens, on

presegsk aacleliyethrovgletie diyer priodespst Hanket dyeepbeegses,yemtl aves crepe tissue
The PVP adhesives enhance the creping performance in

maching ypesef. Furdsuerg rcpingweh bé dopept bigh siset innistutediongnts, where
t hrough-air dryer processes, Yankee dryer processes,

pidorchywierhs asiggBartl irasinsqlika okt steenpihaedsss @sd séftikdsine hawy Rijled. The
creping can be done at high sheet noisture contents,

probat @VPr adhesivey Slllethis bl EitheP alole o€ St R6mbihatlod Wi existing creping
strength resins) and soft resins have failed. The

adleS$@Rbd RN o las bR Bent hdHesibNhihi@RPmEikhRbnBA@Ne or in
conmbi nation with existing creping adhesi ve products,

[0V diThYpR¥ne kv ERon 3B 'ﬁ‘ﬂleﬁElaﬁﬁ&f}%{] thgw?c}lﬁ)w{ege f(ﬁrrnpﬁs which

contents. 0041 The present 1 nvent

l; es, which are
auférllltﬂéﬂncfc Hgg? Q’f0%+ 33%5% lﬁ@ggpr esent invention.
EXAMPLES [0042] A hot pI ri son was nade of
vari ous adhesive fornula?%%ﬁ@ﬂaﬁ?h t he tenperature of
hot e at 16.C the suylts o i.ch_are
b n b, anﬁﬁt% SmpSiagh o103 NG APEPP ﬁ@aﬁ? Ftnpgeiips with the
Crosshnke fshnked Pol yvi yl Cr osshnk
temperature of the hot plate at 116° C, the results of which are set forth in Table 2.

TABLE 2
Moderately| Slightly Highly
Crosslinked| Crosslinked Polyvinyl Crosslinked
Property PAE PVPO0 | PVP15 | Polyquat |Polyamine| Polyamine | Polyamine Alcohol Polyamine
Glassy,
. th, less White,
\ Brittle, Glassy, Smoot, L
Appearance Shinny, Dull, even | bumpy, Dull, smooth, gummy than) _crystaline, Dull, smooth

smooth - slightly | bumpy, very

glassy bubbly gummy

crosslinked | hard gum
polyamine

White, did not

Color Darkened | No change | No change [ No change | No change | No change | No change darken

No changes

Shatter - Cold| Low | Moderate High Moderate None None None Low, gummy | Moderate
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Property PAE PVP 90 PVP 15 Pol yquat Pol yam ne

Pol yam ne Pol yam ne Al cohol

Pol yam ne d assy, Brittle,

wahkesagsi3snoot h, | ess White, Appearance Shi nnyPCGIUSS®Y/034408
Dul |, even bunpy, Dull, snooth, - gumy than
cryst @ahne, [bubblly sngot h  gunmy $Ii gty DUNRYs, saMBI Y
SDuII éwvoig cgosshnked hafd gum ﬁolyanine Caidpthan
ik §“§§’1 K" EREngEeNg "CifahgeRo| chBhge N&° ch gﬁﬁéed o Moderete
changé No :hanqe Wi tle, did not |darken No ch
Ghast ¢r - Gekdellow Myder ate Hi gh Modefat e Nomg:v-mo
Newre Lo, glirimmg wg‘ 8 ér?te t 6% 18Y9¢5 erag gummy YEEw ke der MO0
than |, pa
Adlflsion- (t)):’;l‘c n?)t , Moderate | Moderate | Moderate Moderate- - Moderate- Moderate Moderate
ot gummy gummy gummy
Rewettability | Verylow | High | High M°ﬁf;;tdy High High High | Moderate M°gi°;tely
[0043] Table 3, shows the formulated creping adhesives using two PVP products blended

in the proportions given with various adhesive products available from Buckman Laboratories

International, Inc. and other vendors.

compounds such as, water and H,SO,.

Some of the formulations also included other

Generally, the results of a comparison of the

formulations showed that PVP-containing formulations enhance creping adhesion at high
temperatures, and are 100% rewettable. Invariably, formulations prepared with PVP showed
that PVP enhanced the film and adhesion performance of conventional adhesives in
comparison to the adhesives’ original formulations.

TABLE 3

BBD 2071* BBD 2073* BBD 2062* BBD 2068* BBD 2078* BBD 2071* BBD 2071* BBD 2071* PVP15

w/PVP w/PVP w/PVP w/PVP w/PVP w/PAE wipolyvinyl w/BBD
15 |90 15 oo 15 Joo 15 90 15 | 90 wipolyamine  alcohol  2071*
A B C D E F G H 1 J K L M N
Polyamine 72.5 725 66.0 660 319 319 303 303 - - 60.0 60.0 60.0 10.0
Highly
crosslinked - -- - -- -- - -- - -- -~ 11.3 113 11.3 1.89
polyamine
PAE - - 5.0 - - -
Polyquat % -1 — - 50 -
PVP-15 218 - 330 - 904 - 952 - 682 - - - -~ 55.0
PVP-90 - 218 -~ 330 - 904 - 9.5 -~ 682 - - -
Polyvinyl - - - - - - - - - - - - 20.0 -
alcohol
HoSO; (%) 20 20 10 10 26 26 24 24 00 1.0 6.0 3.0 - 1.0
Water (%) 37 16 0.00 000 56.5 56,5 527 52.7 31.8 308 17.7 20.7 8.7 32.1

* BBD 2071, 2073, 2062, 2068, and 2078 are commercially available from Buckman Laboratories International, Inc.
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Shatter - Hot cones out Moderate H gh Mderate None

None None highly Moderate n sheets crossl nked pol yanme
wadhsauss3- Moderate - Cold Low slippery Moder aCe/uSR@h/034408

I\/bderate - Moderate Low - not tacky Moderate Adhesion

o =P Smgb‘f}ﬁ;ﬂ 3 amg?ml}resgﬁfjg{]eﬁ i%wﬁﬂ.ﬁé A AR AR skilled in

Nbd:{{'(g? gﬁ?l{??ﬁaglgﬁ E# é’ﬁ\éf(iﬁrs Spﬁcg# ﬁ/ﬁﬂj . hrgcht/]%g g’h teeeresen‘c invention
disclosed herein. It is intended that the present specification and examples be considered as
exemplary only with a true scope and spirit of the invention being indicated by the following

claims and equivalents thereof.
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[0043] Table 3, shows the fornul ated creping adhesives
using two PVP products blended in the proportions
wqi2esr4si3s h vari ous adhesi ve products avai |l abl eCTusm04/034408
Buckman Laboratories International, Inc. and other
“%ﬁ§ﬁ§%§&§§§ﬂﬁhf' the formul ati ons al so included ot her
s, water and H2S 4. Cenerally, the
results of a conparisaon of the fornulations showed
t hat!- pOmressstien matchEnstsRaddiber wobh goremistige pi ng
adhesion at high tenperatures, and are 100% '
r ewet t amibang anadhesivaiie §wel dvensidrdeons prepared with PVP
showed that PVP enhanced the filmand adhesion ‘
per f or penvedngd fileo el ttsaidrveed dax¢hesfaoas i n conparison to
t he adhesives' original formulations. TABLE 3 BBD
2071* BBg20id3IberBRD cAR4i2 WeBBRe206Bee tBREM207784 fiBBbveb; and
2071* BBD 2071* BBD 2071* PVP15 w PVP w PVP w PVP

W PVP wiepIWE saifl RAED fibgd a¥elp\frony baidvivBBRryED siRficel wheRinl&id adhesive
90 15 ] 90 15 | 90 w pol yam ne al cohol 2071* HI KM

con@ri¥@&natBeaélorfe poBvinyHPrréliddhe, dnd wheth Shid3&hdsive &hrR&s 10ss than
60 0 10 O Highly crosslnked 113 11 3 11 3 pol yanme PAE

0.69wP0l %asalatcd@cdfletic GoP MRt 1dss4H 1-widGxazohgéd Gl%rgé:r? -
682 ~ 55 PVP-90 - 218 - 330 - 904 - 95 - %8

Pol . s§°0 hpl ard’polyvi idon! allie om
L7 PR GROR Bt o i es

9D BRI, 62” Joos, and 2078 are commrcially
, ) , , y
avali 31 a}ﬂlee prfoge(ggn ochlfaﬁllﬁrﬁa, r\}vhle?l%ﬁzlosra%tp%'i};v1en§/1p|yll:]r(t')lﬁe op& Asoanlagl of ﬁ!orr]ncabout

110 to about 190° C.

4. The process of claim 1, wherein said polyvinylpyrrolidone has an average
molecular weight of from about 15,000 to about 120,000 Daltons.

5. The process of claim 1, wherein said adhesive comprises at least 95 wt. %
polyvinylpyrrolidone

6. The process of claim 1, wherein said adhesive comprises from about 0.05 to about
100 wt. % polyvinylpyrrolidone.

7. The process of claim 1, wherein said adhesive further comprises PAE, polyvinyl
alcohol, a polyamine, a polyquat, or combinations thereof.

8. The process of claim 1, wherein said adhesive contains substantially no chloride.

9. The process of claim 1, wherein said adhesive contains substantially no
epichlorohydrin.

10. The process of claim 1, further comprising drying said fiber web to a fiber

consistency of from about 10 to about 90% before said conveying of said fiber web to said
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-14-[0044] O her enbodi nents of the present invention
w Il be apparent to those skilled in the art from
woansiddeisat i on of the present specification an#CT/US2004/034408
practice of the present invention disclosed herein. It
i.s.intended that the present specification and
WERANI1S949%5e consi dered as exenplary only with a true
scoPe and spirit of the invention being indicated by
t hel ¥ ol PORICTS OF slpis Lamerray said Abernved istided tsf 2 fibar Sonisidicy of
IS CLAIMED I'S: . A process for manufacturing a creped
from ghput\ g0 abeiIPYechyriteichi ppfiovs satsl convesdtteessi said fiber arelwvahsaid web
dryer surface; conveying a fiber web to said web dryer
dryerrspdace: drying said fiber web on said web dryer
surface to forma dried fiber web; and creping said
dri Bd Thdpnocasebf ¢laion, sdiectineil diyiyg compiises d6ingwaidrfdeNweb to a
sai d adhesive conprises at |east one ,
fitpo byngistenéymfiat lehst alwnegsvabdweibiepeibnosat dreprbesi ve
conprises less than 0.05 wt. % et hoxyl ated acetyl enic
di ol3, Emgprbessof dain 1] wherein%aia¢o@ Y inB @oRHHi e Birrying:saill Her web
process of claim1, wherein said polyvinylpyrrolidone
ofN@sabilc to sl Web Bifyed a0 %n&@ri%@saﬁ@ Abkr weBGront said Bric to said
process of claim1, wherein sai ponV|nyIpyrr51| one
wetA&ya sdrRE. from about 110 to about 190 . 4. The
process of claim1, wherein said polyvinylpyrrolidone
hasysanm@ayv Wela . trom about .15, 000 :
o apou H320 80 HEF F ! S sbbo 4 2 TWRER o Apyipon abrc
. : . h 0
ha grkﬁﬁl(ﬁhe? g&h%h%%ﬁggdtg%gﬁggﬁg {hksa) r%%(f;%é gi‘ ga;’ildS ﬁlfeglgv c? for/r% a knuckled

poFyvi nyl pyrrol I done

RURC S B S T LTI R T
| Aaj wh [ [ hesj f h [
oL R 5 BT S T omBE e

confi nations thereof. 8. The process of claim]l1,
V\hg?’e | R el wheieiRiHd imomstemichsg kiycklgs compact about

chl ori de,
20% of the surface area of said fiber web.

16. A creped fiber product made from the process of claim 1.
17. A process for manufacturing a creped fiber web, comprising:
adhering a fiber web to a web dryer surface using an adhesive; and
creping said fiber web from said web dryer surface, wherein said adhesive
comprises at least one type of polyvinylpyrrolidone and less than 0.05 wt. % ethoxylated
acetylenic diol, and less than 1 wt. % oxazoline polymer.
18. The process of claim 17, wherein said adhesive contains substantially no chloride.
19. The process of claim 17, wherein said adhesive contains substantially no

epichlorohydrin.
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9. The process of claim1, wherein said adhesive

contains substantially no epichlorohydrin. 10. The
wonroesagsi3sf claiml, further conprising dryi NngPE®iUS2004/034408

fiber web to a fiber considtzency of from about to

about 90% before said conveying of said fiber web to

said -16-web dryer surface. 11. The process of claim

1, wherein said fiber web is dried to a fiber

consi stency of from about 40 to about 50% by wei ght

before said conveying of said fiber web to said web

dryer surface. 12. The process of claim1, wherein

said drying co ber web to a fiber

consi stency of jat % by} wei ght prior to

sai d creping. ﬁﬂﬁgﬁ %Eﬁ clalm1, wherein said

conveyi ng conp |ses said fiper web on a

fabric to said meb dggéyvgﬂ?face and{ transferring said

fiber web fro d—abrrp-to-sard—web dryer surface.

14. The process of claim{l3, wherein said fabric is a

transfer and i npression fhabric having knuckl es which

conpact a portion_of the Burface of said fiber web to

forma knuckl ed fiber web, and where|n said adhesive

retains said knugRIFe FMET qugg[]$m d web diyer
0

surface until & fiber consistency sai d knuckl ed
fiber web is aff | eaRARERtWEBEB 15. | The process of
claim 14, wherg¢in said inpression fapric knuckles
conpact about Z0% 0T the purtace area of said fiber
web. 16. A creped fiber product nmade fromthe process
of claim. 17. A process jor nmanufacturing a creped
fiber web, conprising: adpering a fiber web to a web
dryer surface using an adhesive; and crepipg said

fiber web| fr QEYAATFRL ANGr PARTIAL, LYher ein said

2ol yvi 1yl pyr SRVGONE Tr ?ﬁé&?ﬂt MEES 05w o

et hoxyl at d acetyl eni ¢ di and less thanl 1 wt. %
oxazol i ne pol yner. 18. The process of claim17,
wherei n sai d adhesi ve contai ns substantially no
chl ori de.

COMPLETE DRYING
ON CREPING DRYER

CREPED TISSUE WEB

FIG. |



19. The process of claim17, wherein said adhesive

contains substantially no epichlorohydrin. -17-1/2
wWOLBER4SMATER SLURRY FORM WET Tl SSUE PAPER WEBPOENRT(HR034408

AND PARTI ALLY DRY WET PAPER2WEB COVPLETE DRYI NG ON

CREPI NG DRYER CREPED Tl SSUE WEB FI G ! CARRYI NG FABRI C

SOFT ROLL CARRYI NG FABRIC "TI SSUE WEB FIG 2

FIG. 2
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