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This invention relates, in general, to softening tissue paper; and nore
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to a conposition which may be applied to the surface of

tissue paper sber TES$IEPAPER HA/INCGS A SOFSENNSG ©UMPEHICKIIROINT AININGIAN
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facial tissues, toilet tissues and absorbent towels. Al of these sanitary
products share a common need, specifically to be soft to the touch.

+Softness is a conplex tactile inpression evoked by a product when it is
stroked against the skin. The purpose of being soft is so that these

producPs can be used to cleanse the
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BACKGROUND OF THE INVENTION

Sanitary paper tissue products are widely used. Such items are commercially offered in

formats tailored for a variety of uses such as facial tissues, toilet tissues and absorbent towels.

All of these sanitary products share a common need, specifically to be soft to the touch.

Softness is a complex tactile impression evoked by a product when it is stroked against the skin.

The purpose of being soft is so that these products can be used to cleanse the skin without being

irritating. Effectively cleansing the skin is a persistent pérsonal hygiene problem for many people.

Objectionable discharges of urine, menses, and fecal matter from the perineal area or

otorhinolaryngogical mucus discharges do not always occur at a time convenient for one to

perform a thorough cleansing, as with soap and copious amounts of water for example. As a

substitute for thorough cleansing, a wide variety of tissue and toweling products are offered to aid

in the task of removing from the skin and retaining such discharges for disposal in a sanitary

fashion. Not surprisingly, the use of these products does not approach the level of cleanliness that
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Anot her not abl e case which pronpts frustration is the repeated nose bl ow ng
necessary when one has a cold. Repeated cycles of blow ng and w ping can
cul mi nat VONR2/d8458r e nose even 15 when the softest tissues PATAINHIBNESt oday
are enpl oyed. Accordingly, nmaking soft tissue and toweling products which
pronote confortable cleaning without performance inpairing sacrifices has

| ong been the goal of the engineers and scientists who are devoted to
research into inproving tissue paper There have been nunerous attenpts to
reduce the abrasjve effect, | nprove the softness of tissue products.

20 One ar &8 Yfspicydshae H‘O&t&}P@P@bﬁleﬂlnﬁmg methorly gad aroqucsrpfdissiecind &veding and
modi fy ceplothheds fre fcbmernﬂg@frﬁb@l t0GhaRS tiOprBMis"RRpeRINGE FHIokdbHL WHIE thotdugh ake
coptlnun1advantages of the various avail abl e norphol ogi es. Applicable art in

this areaclfHeinggetods nson et. al. in U S. Patent 5,228,954, issued July
20, 1993, V'nson in US.  Patent 5,405,499, issued ril 11, 1995, Cochrane
vet al. in U SShopgergings i tigse presticts &g qatmply tayprmanyrto stppgipanipg befer theaskin is ot |
al. irg U co%épl&@rcwa&w Subly BdhaviSis dRenFRGStkd the 'EaIFhIQeQ‘.?c%‘ theiiBilel SN@HHARd
August 5, 1 all of which disclose nethods for selecting or upgrading
fiber soufbB®s:with Ackarsh rRERReHSM Abrads ﬂ‘é"uﬁ’é?l?“t?r skip B roepessevaap ppine Ik e ar t
is furt heﬁlte'rﬂa'hUé tléa@\/\ﬁdhéjéklrpﬁ{rﬁélﬁ%ahs@d Us %os?@&@ﬁ&hcﬂlgl?@gs St cabsiS H&fbdors
Novenber 17, di scussSes bers can be incorporated to be
conpl i ant w%ats@rld Sy GREPTtERIng gf vrrdatgatmﬁéys v everisr semraed thinekatationsant i al .
Wi | e suclhefiechniques as illustrated by these prior art exanples are
recogni zed broadly, 30 they can only offer sone |imted potential to nake

tissugs trul ypREUESLEME aﬁﬁ”ifopéfaﬁa?ie%eﬁl)ﬁﬁd?&@&nﬂm%ﬁﬁﬁﬁaregextremy(sé-r%{hvéS 1,8
PCT/ USUI / - 18598 Anot her area whi ch has receéei ved a consi derabl e anount of

at t ent i on2idscapsrethesgaho) syfferofuck: fiserlers fo bearartioylaply fagleaiedsby e sepdrte tlepy tdirt o
herein as mﬁbﬁﬁbﬁ: ondftink GBBEiSy.) tO tissue and toweling products. As used
herein, the term “"chem Gal softening agent" refers to any chem cal

i ngr edi ent whAﬁ&hé domareoeagé whith é}ﬁl%tk 'ﬁ%stﬁ@ieﬁ% HRMreRBleE Glok ﬁﬂm@ gtxn:@ P SUTES
who hol ds parti cul ar Eaper pr and rubs It across t ough
sonmewhat Hé@l pugthag afceld. Reigeled pydag o blpwirgodndrieipingicen eulminate] ip @Isanelnpsq eMsDr t ant
propejgy &Q&1&@§;égaggg &ﬂhhﬁémﬁﬂﬁﬁyﬁﬁmoﬁyph tactilely perceivable softness

can be characteri ze mted to, friction, erX|b|I|ty, and

snoot hness, aﬁcwlﬁglﬁ%aﬂﬂgsgﬁ Elés\{@argquemngiprdﬁcts SHER pid ﬁ'ro?e Jo%%rtaﬂ% da'a G

| ubricious, velvet, I's or tlannel ble matef I nc u_e_L%ose
whi ch i mp#ithou ppﬁwma@ciedwamé sacrificasi hgs lpag beer Beigaelaf dleesengnmrs andsaiindipty

pur poses : as
el o @ b RIS IRRRN S nfaSy PRl bl e e e Sl SR

| ubr i cant dussdhessasivested, igudmpraye thespfapssof Yissae profipunds wi th | ong al kyl
chains, functional silicones, fatty acids, fatty alcohols and fatty esters.

The f2&1d of QB ¥ea hathaebesnicuploitadtin fhisressrd haspeerptosplestiand modiéi eelinlosesfitieas
taken two RaBRgied B &émteérrp%berQﬁ’ﬁ&mﬁsgtoqmr(ﬁ)ﬁ}nﬁﬁf a%i@&ht%% s bPfe 3l bAR.RL

softeners to the tissue aper web UI’IngItS or nat
morphologies. Applicable art in this area includes: Vinson et. al. in U.S. Patent 5,228,954, issued

July 20, 1993, Vinson in U.S. Patent 5,405,499, issued April 11, 1995, Cochrane et al. in U.S.
Patent 4,874,465 issued October 17, 1989, and Hermans, et. al. in U. S. Statutory Invention
25  Registration H1672, published on August 5, 1997, all of which disclose methods for selecting or

upgrading fiber sources to tissue and toweling of superior properties. Applicable art is further
illustrated by Carstens in U.S. Patent 4,300,981, issued November 17, 1981, which discusses how
fibers can be incorporated to be compliant to paper structures so that they have maximum softness
potential. While such techniques as illustrated by these prior art examples are recognized broadly,
. 30 they can only offer some limited potential to make tissues truly effective comfortable cleaning

implements.



either by adding an attractive ingredient to the vats of pulp which wll
ultimately be fornmed into a tissue paper web, to the pulp slurry as it

appr oacha¥0&2/pa5®r maki ng nachine, or to the wet web as i tPCAES0HEEI®HN a
Fourdrinier cloth or dryer cloth on a paper naking machi ne. The second path
is categorized by the addition of chem cal softeners to tissue paper web 20
after the web is dried. Applicable processes can be incorporated into the
paper maki ng operation as for exarrpl e, by spraying onto the dry web before

it is wound iptog a roll lary. art reI ted to the fqQrmer path
cat egori zed LG Wh‘é]i‘n g% ec%‘?f)‘?dt %ﬁg‘i)ggf%let freounf 8% gitentign ds thﬁrng‘r“of' d’fl ts
assenbly ttidghficaBsoMRbing Agdntd@Ro kferedRah&Bih ab !rhiddBaditehst Sy Btk R AWaNAL

«Trokhan on Novenber 23, 1993, incorporated herein by reference. Such

met hods hB¥&"f%und 25 broad use in the industry especially when it is
desired to reduce woul d ot herwi se be present in é}:‘g
Bicht i on,

h
*paper and whe® ‘Esﬁ‘éi’?falﬂz frif ﬂqn fj’eﬁv%ﬁ%’? iing,agept” £gipLs fq ?‘yt"’H@m&?lé‘ﬁﬁrW@e“B

+herein by re
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nown toO

However, there are pro ociated with t net hods

those ski PGB! %? At agyess '?’F SE’FIEI ﬁf"’“ hRorieyaatt ﬁleé‘r‘i'g:’g? ??Tht@wélh@i‘?fiﬁcésl sgfreseier s
not cont r gadi@kirlyl ilnpbiSan$ pfoﬁ@f@ ﬁﬁfa@i&pﬁﬂ Iuwei isR808uch RRERBPSEceRAbIE kol as
the fiber furnish to wh it is ap ed. In addition, there is a | oss of

paper st r Bh§haHackEzeh®dAn PPy weln@fedt we§@tlaadﬂﬁ?il%@ agghismeothaess:hasi Well Beund
by theor YSub;erctN/eSdc‘éérQ)%ry s&H dsVeding Rt 1bhisioRd bty 8k dr&landl Ovitit Plaeribib®
formation of fiber to fiber hydrogen bonds. ‘There al so can be a | oss of
contr ) ofnclufethessaphickyinpart ajlubricionptel tp tige-tThis inelpdescotienpmplarymyepases aalyni del y
bel i eved Bﬂ&%s&eéﬁsuch\é\@FH@f‘ﬁnlaﬁa bé@w?ﬁﬂdléﬁ%udh aﬁ%ﬁ&éallo‘ﬂ Jxlhéfllc&{}%naﬂ%ﬁl'a!es
interfere with coating on the Yankee dryer so that the bond between the
wet web apdrolafum gindemore cREples nlabricaptsi #id gmplligefs hsugly ag, suat@a%rne nEMIBOIEGY 813,
i ssued tocéﬂldﬁbﬁ% +wifl lon@hikyl cHARY AYtiondh sil SRR, falt SQEPR taféghﬁﬁdfn@'fﬂtyt&(tels

reference closes a chem cal conbination'to mtigate the before
mentioned ef fegd §1®br wok6R e rivh sl fARH:QP cﬁé?m&eh%offehaem&aﬁeﬁltwe%ﬂhs The
however, 5 there still remains a need to incorporate a chem cal sof t ener
into A5 pafiest pales dharaeferized i thechddisiemplsaftoriersrio Mhertisaugi paparireebtduting ifseformatioangt h
and i nt o1 LeePOridie i BB iREAL: B LA Bsuty 1 f | at ed
to the addll telg}lc’;l of gt;ﬁea% calt l teners to the %fﬁgghgﬂg)%ggl?%% fwhtmts:‘?ts

f or mat i ontisnepapdeseljtghe palp elrum' 8s M aEroaglies aj pepwrarkking naehine. gk to thewet vmb ason

Cct ober 2 Ampul ski pat ent
di scl oses%gs%rgg%‘egg&%g@%aﬁﬁg%ﬂgﬁ&igﬁb laspeépoxane cn(l)a-rgrglglﬁnd to a wet tissue
web (preferabiye @bof gdﬂbﬁrcafega%é b wadhf%%? eh&aeﬂtso@éaefpsqmss%@ggéer 3R89 -

Such a nethod represents an advance in sonme respects over the addition of
cheni &l s aftqsithe wkels slrigd.rApplicable psegseses sandetinrorestied iniithe paneaeRking operasion
exanpl e, SUER RS b&@ﬁﬁ?ﬁg b6t Jﬁ%&l waﬁﬁéf&élltﬁsow&ﬂﬁt:&& %(hleo Surfaces as

opposed to distributing the additive onto all of I bers of t he furnish.
However, suchppgiedartfdided E@th@%ﬁpgﬁhtcg't@g&fzbc{rﬁ{' X%déﬁgga@mi ferfto ﬂ]é the
addi tion of chem'cal softeners to thé wet end errra ng mac
namel y t héssye pm@gpmetpflté@sssmhmntpheveéfmfé'ecies o Ratr@t &a@& 1ssjfedtt¢18ha¢aanﬂee
dryer, Snawfard bt Roderflbet 96, BOICTRbANGH] HERAAYS ?efafenctehgu&f RERIRNLO
effects on strength and dlsrupflon of the papermnmaki ng process, consi erable
art had bémwad des ins g mndusiypispeciabl iwheal it doflesired ites redyce theesinepathirvhich ]yaﬁér 20
webs el { NGfherdfisel REpraQne H I Pastt Y@ Ues theAFrRARRE g?deeggg pRGIHIB AN b e
separat e convertl ng operation subsequent |ng step %‘p | ary
art from epdrafion; igfr ustrﬁtlpmﬂhé% tq;ratsmcwmrémn @" tl@l@tlél!ﬁll‘)liﬂ%&ﬁ@@is tHowargutheR| |
et. al. o t.
2 on’ Somcaerks gdged bt Tegl Ahio, el ion do (hoE 4Bk % BT Rk o
al . on Juinsation ofithe@hemisel softener man@monﬁ@}sm it ispradses brapdixghroagy (Ds@amg
filedghn f I T ed
30y REpICERL o RRA 1o i sIBpd. AP ioh iR R of PR RRRANTT s
soft ti sseecopapuingiise aﬁkbw:l adgltlaeSpwh}ls notdeimgdouns! by Heqryvibls widihpbdiegeighai45
Pat ent di gl r The
War ner Pa?%nagaﬁﬁzsgte%ds?slhﬁé% dﬁs) U’EB{) ?éégcgpgﬁhﬁg{:gﬂl %"%’ggiﬁ csléa{a?%gaand
ext r usi on ldsepf coptsphafdep sheat es ﬁmcaweéﬁmdhq Yindng dayer. prgainguw fdglydelifveditbgory
tissue web. Finally, the Vinson, et al. application discloses conpositions
30 that are particularly suitable for s&rface application onto a tissue
web.




Wil e each of these references represent advances over the previous
so-call ed wet end nethods, particularly with regard to elimnating the
degr adi ngveht/¢3658 on t he papermaki ng process, there renmai RETASOEEFS or
provi ding a softening conmposition that has mnimal effect on the 4 VI-'O
02/ .48. 158 PCT/ USO1/-48598 strength properties of a tissue web. One of the
nost i nportant physical properties related to softness is generally
considered by those skilled in the art to be the strength of the web.
Application of a softening conposition generally causes a reduction in
strengt h i§fhal the; additivesjofsripsrwithihe roating o dheayankes gryesrsorthas therhoad betweamtlie | t s
CONSt i t uewkt Webliad tReirfHidHvlkBnddDifdr Gt!sui s QUS| BaYenBIA8 P8 130iskiRE ke Virs G kd, NI,
.bursting, and shreddi ng under use conditions). This reduction is believed
to resul taframes é?ﬁtlﬁ@@%ﬁ%%ﬁléd&nre&smg datloperd thrmioph pravhivation go
fibers thaltioafeqhd BUHE thedfordd B dn Qlfen%tﬁ SnP AREGIRIG HY o iﬂ% @ﬁ&deég&b&‘éﬂ, ng
+hi gh softness w thout degrading strength has |ong been recognized as a
neans of PHeEGHY rwlnswsg@dnm%a plreguicat sadtendh intp 8 papes pb ircatpizoied Hshion

sof t eni NOy ARARARLLIRAHNAD sRERh 10 Wehdithb & ith AlelhGdbbAdd a@f?&éw ul in 10

providing such softness inprovenents w thout substanti y degrading the
strength of tli‘lﬁthéloéxtembla%sé{?reﬁ?egeds Y RHHSh of ERMiGK 8STRh&s 1 A€ Iti%F Sler Q}ffell)J][ hien

pr esent a pI | C_atl on .dl SCl oses conposl t1ons t at are par.tl cularly use
provi di ngdusingHtsdormenign inchidee Hed Peteris1@59783 disted fo Zmpulskis e ple on October 22,

cont i nui ngpoReRLhrbRhtes ABREN 15 AkdrdRL. Bl lefgﬁlsicg mﬁtf &iscilc?s% Qggo&é-ssi%ij Q?ci?lz%%.: Rg a

surface applied softening conposition. rcial production o
strontf sedlyséaeae cpgpevad it § weidisprerwabdpteforabbhatial fbanessisttay betveaphlout 2% cess

operation fo f i f i npQsi ti on
e ot apuftiibgly R SuaRD AR ' dfhE somd MEpaR SERUARARIRSF ! | 2
Pat ent S, clumi®lssintot l%e shrty Yagsssuaplyingetie parferreakiineymediineo ot xanple cuahemeans n of

the roll sgj : e ' r .er : sur f.ace.
i 1 ¢ suchaup SyscRd o ot OB R ARG Hiboldlio b ARRAG il a0t
conposi t i ba fibers ¢f thedfumishs Heweveheneh metbodsefhil & oveprovedbsprithak disaddagtagisoi i sk
is ro. hag i -\ aqhregk i.n .t stream of th
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r educt i onstiength sdfisetaand tthn sffests om tieheatimgh ofathet Yinkeg giyie ahauld sadhl a dfer boss of
t akeaway ‘gngrt;]gie(an, t he softening conposition can cause the web to adhere to
the applic of fol | because the takeaway tension is no |onger available to

over conme adheg] f or 0 1.h 0 nh Ng C ositiponp. 1f such
adhesi on occ??ég%{&f hée}rtggisagggﬁﬁnﬁlglﬁedl igf&%gl ino%t%f%?ﬁa%dt %gﬁ)l PoM Ow[?]ﬁpa\?\?ré“ﬁ.ﬁm%pr ay
appl i cat i pmcess, dohsidsafle erihag berongeuised tcomppbyacheoial colmerto absslyalped atpeon

i ssu S I i:ng, e : I . conpasi tion can be
appl ie%d tga{ghﬁa\?\lfe@ él%\é%—%an%g% e}s&ggfﬁle rpeab‘lgglaﬁllgé ﬁaghlgg °h! & SHRAKET CPRFWBRA t he
conposi t i ensratinu syhseqvestso thelpaperinaifing siept. Heemplapy agiftonothisHadl inclddea Lt BaPatent t 0

set up. Spk ppRl i .11s,0 et , of ,d.S , phonwever . e such

i ssue is O?gt”l?'u%t quS\L}\ﬁdl31 f&eg‘gn p%ﬁg r?hn%l'a?{? J%I}eeé’sﬁjgrdg ’ ?gﬁe%aﬁ?n\r‘\gdﬁp 84%'5%F§%%n
spray pat dmpnlskit ¢tesleon Septehder 21, h208; buSin Ratent 5 25s3Hir iBsubé ceWameipalr &li ¢l Rine

appar at e 1 Ay 21 85 PhER g ARG Wlonn BB ed e Pt 08B ¥ el g1 1 ne
by t h&b pr Apulul, d 9%Whelt ecrporated herein by reference. The 5,215,626 Patent discloses a method for
preparing soft tissue paper by applying a polysiloxane to a dry web. The 5,246,545 Patent
discloses a similar method utilizing a heated transfer surface. The Warner Patent discloses
methods of application including roll coating and extrusion for applying particular compositions
to the surface of a dry tissue web. Finally, the Vinson, et al. application discloses compositions

30  that are particularly suitable for surface application onto a tissue web.

While each of these references represent advances over the previous so-called wet end
methods, particularly with regard to eliminating the degrading effects on the papermaking

process, there remains a need for providing a softening composition that has minimal effect on the
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WO I12/.18-1S8 PCT/ 1JS01! -t 8598 such aerosolization results in
unacceptable line hygiene (i.e. too nmuch of the softening conposition is
carried MAP2H4HS¥ t he web and deposits on process appar at REY/USAUERSO8 ngl vy,
there is a continuing need for soft tissue paper products having good
strength properties. There is also a need for inproved softening
conpositions that can be applied to such 5 tissue products to provide the
requi site softness w thout unacceptably degrading the strength of the
product or ot ort ant propertles thereof. There is a further need for

commer ci afirep#t gd’é@’:‘?& &éﬁams'ée ¥Fb- fPRsaefcih ﬁdn%shéfﬁp%%‘dﬂtyﬁ’éa tiyepertieg elated to

accept abl ﬁ)ftﬂés@C@?@n&ﬂW BbrisRiBred sy M¥EH SABad RUMB ArTRY BY @kt REASMCSfSihe web.
.corrp05| tions Q;processes are provided by the present invention as is

shown i n {PRIcAA o\l sodteping comaRasition SgrsratinapiRy  crlugtiqn in Nyength e tryiee Prlesent

inventi ongsde ] isttﬁ§atﬁﬁl§rto?ﬂie%d‘ﬁé’cnﬂﬂﬁtstcbﬂdﬁ%ehfwbs QAR BhysREl hRghiy aaue
era dried tissue webs, provide soft, strong, ‘absorben and

‘webs

aest he'%o i clirpsjst fﬂa@% brrgting. aud shredding pnder iis coditiens)- Thismedustiop ippliseddp sgult
conpri si nﬂom%rﬂlé%ﬁ[ftﬁ»ﬁto'flﬂﬁdr@égﬁ%hdsocfet\@eeﬁ (ﬁfetﬁﬁérﬂﬁklﬁgtﬁb&ﬁ’ tHaf‘%?&hl%@ras a tedult
vehicle in which the softeni ch active ingredient di sper sed,;

el ect r ol yPlethgiipapegnakdng prqcesh Adjiering| high %oﬁe%é w@wt(ﬂegltaémg éi!i@]gﬂilghaﬁ H@lg\heg@ osity

of the COfEQ&g%'lzteHanaﬁ‘l@an}?%fftn%%ﬁmklﬁﬂﬁowa%syde%?&ﬁbtgy of a dispersion of the
sof tening conposition in the vehicle alone; a bilayer disrupter to further

reduce the Visgasd bipiiehioh soRhlrNlofiobasR M blATouN w Gaflichittt hexelin of 2

hi gh @flyner that operates so as to increase the uniaxial and biaxi al

ext ens§ onBlovidingcsyeh safingss impeovenpps Sithow rubgtantiallit degradincathe istigngth eff thegefi ng
the shear jyjs Eéb’éf })%dﬁd@eﬁ&% @e%&sﬂeﬁq{f%@blezea{ }fé}ﬂcétllaﬁ qggﬂasets faemgésﬁmqg this
conpound meani ng wi dens the air Eressure operating w ndow for spray
appl i cat i Bat @rn@pvé'@wlarlwsefwn @ryiding gich sbpng ﬁpﬁ@e@@ﬁlwrodpm i s, t there figea
tissue papgkinkifig RE&! $rainYmerORIMEED of B sof, $HBMN HlssBD % gqthe

t ot al melghfngfgt he sg tgnfﬁg ébnpogl??%n“bonpé%ggﬁto%t gggotg?&?g$ﬁ%t of

t he resul safiesing cemppsitioaper . The resulting tissue paper preferably has a
basis weight of fromabout 10 to about 80 g/nRand a fiber density of |ess

t han #bout 0.Gommereial Predugtion i suethptedng; seftoneds tsgud) effers particulaschalléges. dfor hat
conpl et el y,, k r Rk N ik at is
used to err)hfH gkg‘%?: r?g%g%g]lrgnggl %@x% %ﬁﬁ’% gf‘:l ?f\t/‘%%qcﬁ {hg(g?ﬁe%néacoﬁ Hg“'l%sn 1Esed
to sus penaotalpnlhfdmﬁmala spidghls predesn g s adigd BbQNe.WlfhheSpv@m U atenl/5,245s95sthe o2 as a

WO 02{a . r Ltive
o ai s | AR SR GlordRal GREE o BRLILAMAN AT o BSLF ool T
are meant transfasetoi fiweb chvafacre idhide awelt rodlt applipdtion nggn Suh@saﬂmlb'p@m @nsqﬂsnitlae
fl ui dog onEhsii@n tdGidaNGEReS ﬁ%repalf?&@érﬂm | s AL t(bﬁéesuthhﬁ &1 gﬂlet?_lél on”
as used herein 1 ncludes true solution suspensi ons, emu s
pur poses fnt ofiv bredknipethe wolh dowistreane pfrthe applichtor rrille M&harﬂgéadolbr@kanmurﬂdhere
limting I t . . Ar ably,
t he hot vvebI' o8 Iaglrle/sgdg h@ rgddcrﬁr%ﬁ\@tt%eg%y veTl&ﬂ&Fg@ﬁYet% gi equ pmtz)l{rolpﬁd%' rgtg'i lg{su?e
cont ent ( tekeastagiriehsiod, the softening composition can cause the web to adhere to the applicator roll

because the takeaway tension is no longer available to overcome adhesive forces due to the

25  softening composition. If such adhesion occurs, there is a high likelihood that the roll will wrap.

Spray application of the softening composition can overcome process operation issues, such
as roll wrapping, because the softening composition can be applied to the web in a manner so
there is little or no contact between the composition and process rolls before the composition has
had a chance to set up. Spray application has its own set of issues, however. One such issue is

30 that, while a minimum air ptessur!e is required to create an spray pattern, there is also a maximum
air pressure because particle aerosolization (i.e. creation of very small particles by the spray

apparatus) increases with air pressure. The maximum air pressure is defined by the pressure where
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conditions) before being contacted with the conposition. However, this
process is also applicable to tissue paper at or near its equilibrium
noi st ur e WONL/ésIS8 as wel | . All percentages, ratios and propOmtliSOnsssh&er ei n
are by weight, unless otherw se specified. 10 BRI EF DESCRI PTI ON OF THE
FI GURE Wil e the specification concludes with clains particularly pointing
out and distinctly claimng the present invention, it is believed that the
present invention will be better understood fromthe follow ng description
in conjungtion W,th.the appended e l.e d.with the fol] ow drawi ng, in
whi o |1 oo il Ruon BB SF G R ekt ' re B pBen Y R PERRE T
The fi gur enipesitosishanad awayrfami Be ewrb aid depodits bhl giocest appgratuspr ef er r ed
enbodi ment of the process of the present invention of adding a softening
conposi tion cAdpalingtls theee ia alchbmBumgwedd for ket fces@pér produenthating Goddasmpti bed
in nore detai IPETAI L(F DESCRI PThO\.I OF THE .| NVENTI Br'.e&l y, the
Sgédresd 5 PBOY T GHOURE rnosotsdnal ST Peaprligd Iy ek,
ti ssues 20tisadproductsOtogpr&dds thel igquisits safthessebithoihehat @ptabllyi dagratling Secstpadiebf has
enhanced &lacti(g‘e{)y pﬁ{ﬁgei vabl e softness. }'hﬁhter.m fﬁ“ ti ssue web" as. used
herein i n&F FERYCHEE 19TEE SUPUIAE BORPRICH oLt bhee AbRsPihe 2BAtEhorREsa han
t he equi | pbédssestapabls biip@dwingtsact prodirtsaidt hive\aedeptable grazeR opehi@n)and AgkifRDS
which are at a noisture content in equilibriumwth atnospheric noisture. A
sem -dry ti ssSieh pagevediediucldom@esitichs lang prigessd@raprbyidal BythSbradest i Gdatiemt
exceeding its equili gr' um n('gi ft ure 25 content. Mst preferably the
conposi t i &S Fergiththe 01!?8'&}3 ¥PY®a dry tissue paper web. The softening
conposition as well as a net f r o i t he conbi nati on and a net hod
of apf)d ying it to tissue aregﬁmgggrﬁﬁmm singly, it has been
found that v | ow |.evel.s of softepner additives, e.g. catjonic softeners,
provi de a si ghicrAeEM OYSREY, EesLyf & feﬁtﬁ‘gé‘P?lg%sﬂt‘%gﬁt’ég’ﬁP eaRjief & fifsue WEss ace
of ti ssuepreeh®ly3friddntisate REBAPRRId oft, sthmgPhReOadt, hdlveRthbally brpand aaudy, it
has been founi, that the | evels of softener additives used to soften the
tissue paPi@P APECIRRRSLAREGHIPRIP™ CHRPISES ue paper retains high wettability.
Furt hernore, be ause the saftening conposition has a high active |evel when
the 7 WO Iaff?.e‘i S MO LU 1—“28@9@ ngI4dihi ng conposition is applied,

the c osition can be.applied.to dry. tissue bs without requiring further
dryi ngénc:f thea‘fqh’s,czed@%g.tﬁeﬁ?ﬁ?‘ﬂ%gr?c“ ‘%/‘Hﬁrég'ﬁ?fés €N ng conmposition of the
present invention contai.ns a mnjmal. l|level of non-functiognal. ingredieéents,
t he conposi ti%’neﬁ‘ét&‘%&e n"lﬁf’lﬁﬁq "éft*"“ecvteh‘f)]ﬁ’ t%f’?ee@‘ftPo oAU the ?”é"soﬁgy \Hgbtﬁ%lf ter
it has been agplposifion o bSesk gRA tHaaliRbdity of Aish&@§ivn 6B sdfiesisip CoMFaition @f 8 S t O

a tissue web %?igfh is at an elevated tenperature relative to room
t enperat ure. eeﬁl%{'ﬁiy the el evated tenperature of the web is at |east

about 43C., and nor ref erabl t |.east about 65C. . The noisture content of
Rt ssue e T Oen etk Ferte ion P ARty 8 be Flepink SR RE ) e ve
hum diLty of the enviro nt in whi the web is placed., As .used rein, the
term ?lé) " over%lf‘i“é VEl %Qgg"ﬁtke%"%f?eéf@gs"ﬂﬁ?teé i 4 0 dn<ReAse tﬂf‘?a‘c‘nl?xéa?cﬁnagjé"'x{a a
noi st ur e cont emdnsibed Yiscdsity of i composition without substantially affecting the shear viscosity

thereof.

Reduced aerosolization through the use of this compound meaningfully widens the air pressure

operating window for spray application thereof.

25 The amount of softening active applied to the tissue paper is preferably, between about
0.1% and about 10% based on the total weight of the softening composition compared to the total
weight of the resulting tissue paper. The resulting tissue paper preferably has a basis weight of

from about 10 to about 80 g/m? and a fiber density of less than about 0.6 g/cc.

The term "vehicle" as used herein means a fluid that completely dissolves a chemical
30  papermaking additive, or a fluid that is used to emulsify a chemical papermaking additive, or a

fluid that is used to suspend a chemical papermaking additive. The vehicle may also serve as a
6



equi libriumnoisture content at standard test conditions of 23C and 50%
relative humdity. The equilibriumnoisture content of a tissue web pl aced
i n standar@02/#888 ng conditi ons of 23C and 50% rel ati ve huRCHIUSY1/#8598
approximately 7% A tissue web of the present invention can be overdried by
raising it to an elevated tenperature through use of drying neans known to
the art 15 such as a Yankee dryer or through air drying. Preferably, an
overdried tissue web mﬁll have a noi sture content of |ess than 7% nore
preferably from about o0 about 6% and nost refer sture

Pont ant. o Qi Btos & PTRBOGHIGH opganat gt Bsge bhoRe R PRE Bor ol
envi ronnemdlttvypAnaéttmnd&aareaﬁeaﬂqw bel iRfetdiARJIEHIS htdl ot Gi@iki@ tThe Qishdiglos ange of 5
to 8% ﬁn paper .is dried, and creaed the noléﬁure gontent in the sheet is

20 gener aliff qoRlewing, g dmica; pape additiye; e "HEpREHOn bR MsE RestR

fromthe mtiBSRAESSlutid, fulRnHb] BIdrSeh1sMRCRS Supbsek 6 thik @58Rtton! AIVRALI 28,
radvant age, i s .t aken of the | ow npisture content in the paper as it Ieaves

the dott oltegihargsable apq nqt dimitingn, lfthe yshinls ‘tsﬁﬁé‘tef(ﬁhktéé‘l“a?‘?éf')l“ g, thepepefstgbly

nDi st ure GEMHoeWeb Gf dfibd1td RmolRRS 1821 SHEY i V&e&ﬁllﬁfﬁmrrﬁﬁﬁl\ﬂ%dccfnfeﬁfrga@|s§aﬁ§eﬁ‘@t e
drying means _if the process does. not involve a Yankee dryer

pr ef er r ed*WHE BefRre beingeopiasipb¥ith fhsgompositioa. Hewaven this PF\?%‘?% ls@}ﬁo iaBPlisahle i ed
to an ovejdfshiRPapdr a6HQNER ¢ %ﬁdnymaﬂ‘sﬁ?ercohtfenﬂa% wefparated froma drying
nmeans and before it is wound onto a parent roll. Aternatively, the

conposi tion oAy f)éié‘enpargﬁs's ffibs AaMBEPoHs A&Yin AR HBRREHE Anfeds AhORE silbified | SSUE
web, for exanple while the web i's on the Foudrdrinier cloth, on a drying

felt @@ fabric, or while tRRINEDESSRIPTION OFAGiE WAGURE he Yankee dryer or
other alternative drying nmeans. Finally, the 30 conposition can al so be

applied to a Whie fieS§3e8ifidR{n dnBMART WHIE cREH barhédwm Phihihd bt SAVELERARNT as
the web is unwound froma parent roll as for exanple during an off |ine
conver t i ngfaiBpRE B Pessent Mvsaiipa. ibaphalierd thaptho mgse. insgtigow/lUsOxttepggigrstppd
present i py@nhd Bllowing a&%bmtm %orﬁﬁhchbx§§'ﬂﬁ (HRAPFIdbdexdRBRI A with Bt dflbWiglg DU
not limted to: conventional (gﬁgssed I Ssue paper; pattern den5|f|ed
tissue paferingunvhich lgké?fwmemé@bm iy ifleatica] dementsand whessinsr ogeny:  and

hi gh- bul k, uncompacted tissue paper such as exenplified by Sal vucci. The

ti ssué® paper igyEe 5P sshamstip grotatop ilusirting ayrsslemedcarhodiment plothe Progeps

ti ssue. papehe prefthPidiition BBARInk RREGIIRTLHBYsiIRA Blpsmds RY ReRlWeb0r nmufti-ply
construction. The tissue paper preferably has a Ba3|s wei ght of between

about 10 g/ nPrnfestoMientifh i9GE8ribaRImEIRMRIal ¥elgfy, about 0.60 g/cc or |ess.
Preferably, the basis weight will be bel ow about 35 g/nez or less; and the

density will be about OpEgA@riGs DE&CRASIONMIISTHPheVENRDY, the den5|ty wi ||
be between about 0.04 g/cc and about 0.20 g/cc. 10 Conventionally pressed

tissue paper phdhyrilepedsnt itentiohiri@des WCBmPaRRIn vifiéh ﬂﬁE‘PB‘@aﬂp’ﬂe& Y &?Ttlssug'uc h
paper is typlcally made by de ositin aper maki ng furni'sh on or am nous

fornmi 8y wFRor g §°"F‘cﬂfh|'“?5r‘fﬁ r &h fiEeS‘gF‘Ege SHePWET B3 et“Baqcﬁd faqelelyyrercgiyable

Four dri ni gdfnéds’ €he (IMME" dHNBsshe! WabS Bs Lsed ARRSS idcRdePBoth RebE AHidnNGe Wtk to bt 1S
referred to,as a web. Overall, water is renoved fromthe web by vacuum

mechani caMojfEs sonigt st than dheraauilismsmoiriyes sutsnt Lepelbaverdsad-ssp hsiasdeindg t he

veb 15 anGebywiEird st AhoithR\BABS if BRI RIUNE athDPhERT hbistlcaA sbRLNDkGUeS and
typi cal equi pnment for maki ng webs according to the process ust descri bed
are wel | R¥RSiuveb dnalyss @ tisryq w@a With & Feishyg coqtfrm &xqeﬁ@% o5 cgp E@gg Mmoistyrgy

consi 84 engahde INost pirema%ty th§cd?ﬁ}56¥1't19@ﬁerélﬂ maappﬁe%&@yafyztﬁshe%ﬁéw The headbox
has an opening for delivering a thin deposit of pulp furnish onto the

Fourdri ni er V"Tl’ie%o?téhliﬁ%)é' pRsikibi asVW‘éPl as b REH8 Por pPodubiB B tHeXBMmbRhfioh aqg‘!l‘@{eﬁfo@d to
a fiber consisten bet ween about 7% 20 and about 45% (total web wei ght
.basi's) by°lapelyingitfedisternrefiodsertibed t her dried by pressing operations
wherein the web is sub ected to pressure devel oped by opposi ng nechani cal
menbers, for SREHTNEAY. Py brerifowid thal vy lowdevglsaft eftensr dditives. eBefrtiPliet her

-pressed apshedérs, gRovide @s1§$15&ﬁm1§§ﬁé)§3ﬂ@ﬂ9§ A %zh&{‘ﬁiflﬂed B thd alrﬁaé ofifsit wépakee
dryer, Pressure can devel gped at _the Yankee mechani cal neans

such &8 aff Qfﬁfaeagwﬁ&ltbm Pr’i“c??‘?td‘é‘len’éﬁfwﬁ‘l?ﬂ“é%tbi Hgaslkpsh ﬁ%‘Pd¥WEthﬁ/éﬂdels obsoffgneri pl e

|'* ankee dpdditives fdétE td@dfteﬁech@'iﬁﬁélﬁﬁﬁ or M@%\e%o@g@dthaﬂ B akssiy Bt RaihsS high
optionally incurred between the he tissue paper structures whic
are for medetabdity.fustheanprs, pecause the soﬁenmg composition has a high active level when the

7




herei nafter as conventional, pressed, tissue paper structures. Such sheets
are considered to be conpacted, since the web is subjected to substanti al
overal | ™mQlAs4Sal conpression forces while the fibers ar®@OTisot/4g898 ar e
then dried while in a conpressed state. The resulting structure is 30
strong and generally of singular density, but very low in bulk, absorbency
and in softness. Pattern densified tissue paper is characterized by having
a relatively high-bulk field of relatively | ow fiber density and an array

of densified zones of relatively high fiber density. The high-bulk field is
al t er nat i YRAISHINE (ARSI B eApplicd, dher RPN 6 Pw&l%.% 45 e b gt d
zones ar ereghiriap Aather @lyihg o HRMIsQR weB. REhKN bigkd Be EFBh Cg_somﬁmloﬂ%nﬂief &éhtzones
«may be discretely spaced within 9 WO 02/ - 48-1S8 PCT/ US111/ -t 8598 t he

hi gh- bul k TVPRICH cBRtaing § mHRINah jexs! of AprsBingdpnalipgisdients, thg spmposifan hasy mipimal; ¢ hi n
t he hi gh- bgdckod thebigen ﬁr(ﬂfa%@ﬁ@%eﬁ%ﬂ&@ﬁ?&@ﬁeeﬁ%@plféﬂk' ng pattern densified
‘tissue webs are dlscﬁosed in U S Patent 01, 746, issued to Sanford and
Si ssong on Janyaieddereid IR ter- "Bot {384LREL" JeRb%o W2Rsud Hs Rlich Gs ﬁya%reie\faféd
August 10, 1976, and U’S. Patent 4,191,609, issued to on March 4, 1980, and
U.S. 5 Pafcamerairgrtysdo oo traperafing Prefanblitie deyateddamperstiis ofithe Wl ifrad of

each of Wphghbdu$ 439C N8 /1oRS SEfcRBIyRL Rad¥bduebelence. I n general, pattern
densified webs are preferably prépared by depositing a papernaklng furni sh

on a foram novge fe{siird) Gotbbdt &F SURuAT R i-RUKAr tbnh@&enwefaﬁlr& Qf RN Mt athe WED
and then juxtaposing the web agai nst an array_ of (Eorts as it is

t r ansf er r BURUVE Smidily plothei sayirqumeat frp which ghe; tWreb d$ @}aée d¥piised jhegging (jlach term

SUPPORYS Pllerdridd kel WY Ir8frs tINEHMRDWES 1R BS&RM. @&afneﬁﬁlret Bl 1RY o its
supports, thereby resulting in densified zones in the web at the | ocations

geogr aphi eailifFiuvabmeistipoipaicabatisiandasd tasiorondisionsfof 237 a@t5%’et%éﬁh¥m@l%thQy of
supports ng
this operg?gg%ﬂﬁgwgggﬁfggg%ngggﬁﬁﬁggﬁlkﬁ&%ﬁpﬁl??gfgﬂﬁ%ﬁﬁgmﬁﬁgﬁpghéﬁ&PleId
can be fuf®heielatied) bpwidity g approgiptalic 4V (ﬁqt@wefweﬂn of Peayegnicinvention cas bi t h a
15 vacuurfbtrém@edd@veagﬁ,g%oaanteh&m M@u&&rg{w huf¥ o W iG84h Yo REGRS! NY
the web against the array o ports. b I's and optionally
predri'@d, sych agicYankeerdryqepr ﬁlooua atrcsirmg)s&r@fmablw amy ovppdyied t@@hrpv@s\sﬂldwvgfa t he
hi gh- bul knioks%siconm& 81163 (RO AN %(reﬁ&%gfﬂﬂga a6l Ranliiléve) off s Bferaptich as
wi th a vacuum type device or rough dryer, or a ternat e y
nechanlcahmymﬁﬂeg@ﬁmQOE%@nﬂbbﬂ&gmﬂmsﬁ”@ yaseighy of supports mherein t he

hi gh-bul k field is not 20 conpressed. The operations of dewatering,

optional predPapenexpasrd to dhrenmringrenyifonmieat pingllyf liae dn sqldygivrapoiserd eontsgtriat ed
or Part | abloyiahfl 565 3k 69, DRREPHHER i Bed At ThEimRluPLORES 116, SIEPS
perfornie sequent to on tion of ensi zones ewat eri ng, and
opti oR@l peneeallyilese thap R&. Midist ingnudigciusiis the papaybserbowatepiram éwe@bngspbqr¢ |Tp the

avoi di ng BRENARIAREssRIFARSirBQnt 1%(1691{1815 aam/a)ﬁt §£ 'fsqgﬁeﬁkb?ltﬁe lgv@ntugstEQQUﬁterﬁﬁl%hgf the
ti ssue paper Surface conpri ses densif nuck knuc

pr ef er abl paneags i deayey e dogtorcblaierpsiit iy rmovad flP@atb@ Yilli@%imef {déhedewsneisiuisf t he
hi gh- bul k

pr ef er abl fggﬁltgﬁ%@%‘ﬁb@ H%%dré? ?'g?&?@f)rl C 5@?%13&‘;@&?&& ng%q gfhg *Og%sgfdr%er?t of
knuckl es whiiistplvgreYatkee ériyer).he array of supports which facilitate the
formation of the densified zones upon application of pressure. The pattern
of kn@ékl es cbnsnﬁﬁbn@%emh@ﬁmﬁﬁaﬂwoﬁnwaﬁwnwQ%ﬂpnswkmumwyﬂmeﬁemméﬂdﬂoﬁn

| ssued 1 o Wl B Ty ARG ] BleRf ARG b ign B Rl Sy
i ssued to asanevUe&|Altmat1de, th¢ compesifipyy ofxhe prmwminvemtisl mpabemplig] 924026y
i ssued to;éye rv&%b%r e d while thl:%]e@qs bh §r§ Foffdflier & %&Gﬁgné %ﬁ%?@a&hg or

<Friedberg, et al. on rch 30, Pat ent I Ssue
Ameus on Wi disevebis in qomset with $e \faak@rﬁryen op stgemismaﬁ@sdxmg msamsQFinaliyDthe

02/ - 4%58 composition can also be applied to a dry tissue web in moisture equilibrium with its environment

as the web is unwound from a parent roll as for example during an off-line converting operation.

Tissue Paper



PCT/ U S01 /-48598 Trokhan on Decenber 16, 1980, and U.S. Patent 4,528, 239,
i ssued to Trokhan on July 9, 1985, the disclosure of each of which is

i ncor por ¥e@2/uesei n by reference. Preferably, the furni shPCg/iS0t/48598 or med
into a wet web on a foram nous formng carrier, such as a Fourdrinier wre.
The web is dewatered and transferred to an inprinting fabric. The furnish 5
may alternately be initially deposited on a foram nous supporting carrier
whi ch al so operates as an inprinting fabric. Once fornmed, the wet web is
dewat ered an preferabl it her.mal | redried to a selected fiber,

consi st ency ofeH& Sﬁ%‘éﬂve&ﬁ@w aﬁﬂ%ﬁg" gsé%?apéro‘%ge&%’f%mﬁ‘ﬁ%%?ts“%f@?tﬁq Wbl y
per f or medcotwdniondliyt feliprdaged @issir paper) @hitteyrd @eHdiTied @Méue §Rap&Tsukh hhetehPufiéhppugh
-dryers. The knéckle |r'rpr|nt of %Q nigrlntln fabrlc is inpressed .in the
web as di STHELIFRBIL'S PRIECRE 2p la'abv FTCREPALES wéftswtpapfféawaéﬁe&whﬁe%y

met hod f oSalAREIOMRY tissi ﬁl@eﬁd‘xﬁy&)elo‘f ah&ﬁ@géﬂdihsfw RlultBa/ete QotrudTRE D tiSsdb paper
‘pressure. This c(? Q’F grone for npl e, by pressing a nip rol | which
supporl s PRECIsBAde, fhergomapay e 9 é‘l Sﬁ%ﬁle Plﬁé”fra‘(‘:lE‘PBf c%{‘SH‘F%F‘iOHgT'?fr {isfie B8RS as a

Yankee dr peferabWhieik @ibasis heighedT bebvedh SRS 68l g/aL W@ fbut BE g/M2ParldUehsitd R abbuy | NY
drum Also, preferably, the web  is npl ded against the inprinting fabric

prior to &BMErees e Riefembly thy basis Weightivallpr Brlowrbaut 87 g/mp roééfé% pd (e densidy

vacuum deywilog sbbedD. FBg/dSordesUNTbitGRefeadly, (BE dafkinhwll B teWrdehaB490.08 )8 and F! Ui d
pressure may be applied to induce inpression of densified zones during

initial deRlt®? ${§° in a separate, subsequent process stage, or a
conbi nati on thereof Unconpacted, non pattern-densified tissue paper

structres areonyetioppl b’eﬂeﬁsﬁi {igsee Papgk aMmethegly forguakingswcke Banenarg daewhin the

Sal vucci , ard ISuclitpber Bli8icdy n¥lde DY Aepdefii F%@&ﬁﬂ
4,208, 459a i sgue ct 0 e ;3// E. Bgc %r n%%$ag&malé9%§lm%ﬂ§l y:f&glrllléguﬁl ch é
Schutte oWirg s foyming 9'3@ is Bethrefureg i innthe pr as p Fowdeniat wite.Hance the fbsmsh ls

ref er encegephdted 8h %e%rmﬂ%%@ﬂ@ﬁtr%em Rs BNeh e@\n:remewei [sGEmbved T RARES
structures are prepared Dy depositing a papermaki hg furnish on a foram nous
formi ng w¥ éacgwenn@félalacqi@mswg #idetherygjal meang. Thyrwbas dewatwecbby pressingi thg wehe web
and 1 410V j{adpPdelidd QP@lLavé{‘@lt éﬁ‘lpWaﬁlnpl’Tthe Parlant %hm&l%%asrg%@p mg@&;mkmt 3¢ :Neb

has a fiber consistency 2 | east "80% crepin

removed fmaENg w@%wrwgw@aawp%\mt das¢rihgd aqeu\@lltlmewm eﬁey?iqligd intheeart. In

resul ting, Z}‘ﬂidéﬂaﬂ)rcgss 3 16w $Bhdistdhey pviﬁafﬁnmhgia ﬂ?akufeds 'aeaeg eSduri éa' Ralide! Yhe
unconpacted fi bers on ing material 1s prefeerably ap [Ted to portions of

t he web phdadpoxthgs an epawing fphdeliseringarthinglepasiid silpifernish putp hlee Pruekmier witgdent i on
can al so fy %R{;Ut bed FiR VWB% ﬁl@l’?@lpldgfg’}ﬁ%%a?égedggB%e&#&ﬂﬁ&%ﬁ%f%ét@%ﬁeﬁg@pﬁ/ a

termas used herein, refers to conpressivel'y
dri ed20 noand Fhost &¥%Attojal tyebrwaight dhsisli by mcyurmglewmrm andnfirthdyrdsiad by airessidg i ed

webs are Wi are
i sper sec i L prn AR Ak B Bl ¥ ne e e osp P b Bl il RNt

, i ncl udi n§r geammle, ¢y irdiishli oy The devatergth wele isnthorofietberafressesl andi dried Py histreem
densi ty agf é}:ng’aﬁlHﬁkHéwﬁﬂﬂthE 08 &1 00l linbl Bl ofll BLEKERRea'R R OMGE
uncreped tiss paper webs, an enbryonic me transferred from
f or am noudtyerobyrineehanisak m@ansuqydn ag\iah enposing @Im@ma@l dyugn presdinanegaingothiergeb. hi gh
fiberssup I.c..C 1l to a
dryi 18§ ST, RAASL Rl SBAL ofg” B iloved Aol JabicbRf brssshf A0 SHAAA
of fer son@cmhdagﬂtﬂg@sthend@m f Blree tissno prben etrctuesiydrichd ate ofoonebh e pfeped towebs.
The techn e t he
prior arthé}ég@%)‘g%&ﬁ@ﬂﬁ%ﬁ%&@&ﬁ 9ss¥1+ fﬁ}é? @Lu%gge% Q{%g%ta%Ag" |ca‘§]&%kﬁ90 677
612A2, puginpsbled s@ce tlbevebissubjbgt@@ t01®b$1mi1ai crvcmﬂpmclaﬁrmal tremeéssio forees Wbilence,
teach a f rodu e of her
caser byl Dagiggie Bk Mo 18 dad AR AU B, O 0y et
publ i %edstgegtamﬁramof siigp@lpr éfmalty, humepdpwtllebhllhabmrbtnbwarrdeﬁ eofapsse, teach a
met hod of maki ng snmooth uncreped through air dried sheets. Finally,
-Farrington, eRaties dengified)tissue papasris chargBsizaB by phaving shreldtively) bigh-balk, Hdd9?, t he

g:‘ scl osur 1%1a%e1¥>’“6v9 lf‘ibélsde'nglﬁrozfna Qh %}r‘;}d opc?gnﬁ!ﬁgd P«%eg gif' ﬁ%fa'ﬁ%i? hlgqqfﬁ)%lr Hé?l?% I'Iﬂg use

high-bulk field is alternatively characterized as a field of pillow regions. The densified zones are

alternatively referred to as knuckle regions. The densified zones may be discretely spaced within
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15 a machine to make soft through air dried tissues without the use of a
Yankee. Furni sh Paperni aki ng Fi bers The papernmaking fibers utilized for the
present iWO®RHEGH will nornially include fibers derived fPETYuUSOOESI8I p.

O her cellulosic fibrous pulp fibers, such as cotton linters, bagasse,

etc., 20 can be utilized and are intended to be within the scope of this
invention. Synthetic fibers, such as rayon, polyethylene and pol ypropyl ene
fibers, may also be utilized in conbination with natural cellulosic fibers.

avai | abl o PR S0 BLRY e e g Ry et bgbe B b B Spicet

i ncl ude chefared|prguebsps fors umhmg.spat{frafdenmﬂtd fibsue , weba dars Wischb&l uUUS , Paat 25

her momeca: o SR o SAWcE A U 9% T ! e Fh O HRERGA LS i

Chenmi cal Ayérpsn Augu&vl@r 19’E\Sr ancﬁUS Patesdd, $91hr,\(me ished tb rpavisircia 45 1939([1 ax;:zr Utsatgt i Ihe
‘sense eets t.he rom _Pu Lve rom bot
Got; Gubus LB ASY RED AN P dp T 2T ST B gpigos of H%L&iygﬁfws iBpgyporaied

conifer ouser&meyzssféra@e,el nafter, also ref erred to as "softwood") may be

utilized. Al so applicable to t he present 30 invention are fibers derived
from recycl ednpapetl, piders ebiied Godbt atdpréfRyabBr pragatedby UBRsBAL Y apehalias | €S
as well as ather non- fibr us mat er i ahdsa t} as. filler and adhe5|v used

to facili P& Pha RAMYIoNS OY'BH‘ée‘?”FFaW rdrijey (iu to forga st Weh édl Bmi cal
Addi ti Vﬁ-s juﬁﬁgdshﬂgﬁhi e haifks a%ﬂ@’ offGapiiris ab St i€ @ﬁnsﬂﬁreﬂdﬁﬁdtkﬁgQOﬁrh@gbﬁ!ﬁH eOhIS
paper 1N urni s or the e r ni.c we ot her eslir e

ohar atd er REITES CATEPTSE P AHRBPTI o .ng e H‘gavﬁ rlwfaféﬁ%@gwbﬁwgrawf | ong
as they angpp&@madttdy eesltihd ih NRn&R@ITZSeE Yin Ofhe t¥ad 80T WchnE GeP@SHHid0P and
do not S|gn|ftcantl 5 and adverselg/ affect the softness or strength

char act er C%Tesﬁ%émﬁrtésﬂé‘hﬂ)mf’ﬁ\/grﬁoptﬁﬁ efeenftBe PER A SHRPOEY pud deabdd rfdes| y
i ncl uded, reiatndbét the WaS h&%o%resﬁdrafaﬁn%)ihiseap%gu&plshefeﬁéétd RCGhAIREN Bulk Reter
rraterlals can, be incl uded as ey do not interfere or
count er acThif fighiiafield gas b%f“rfhﬁ‘éd‘iﬁil?@%’ﬁtbyl appligetip AL flyid presswe fHdhas Witheld a

cati ong C Ghandayf &%l br IS BRoled dS, &aﬁemmkﬁmlym%ﬁg QhJ@eW%ﬂnrsmhelo
the zeta potential of the aqueous papernakin urnish as it is livered to

the paper F&Ri %S%P%eé"ée WFHé% ée%%rec% iaag é’Pﬁ?‘@Hhs’éf‘d“B‘éd&&%‘é‘ froepngsfsotag o

sol i ds i ngiahikaBly Rayie cBRERESiONCorThY higk-Bulk TRID This lé P.@fe%w&c&hlﬂlsﬁw tea@e of
cellulosic fibers and fines and nost i norganl C lers.” One traditionally
used cat i BifFETCe (APl &S BVHR | h yaayBc g deyicgl eimb qvbﬁheougbc@mri \P1 | ahtexniglya by |
charge bi ﬁébﬂ%ﬂlc&lﬁr HeRmebie %9 gémsrt &h %lay%k yualpa\eé waé@ﬁqh@mg%mmamt Adeni ¢
synt hetic pol yners preferab avi ng ecul ar wei ght” of no nore than
about 2500 c@UBesseH Trkﬁ r‘)@eliﬁF'@fse‘?deWteﬁ@ﬁ rﬂBF“éﬂa! REsAryagoprd @matwwf the densiied about
100, 000. 7IhRs %@ﬁﬂ%@gﬁ&utdr Gf:%rtﬁlfly m&té@w BRI G Rkal WoinBdH of A8 ceQiHeCsteps

synthetic polyners are relatively high. These charge densities range from

about 4 t BerEBed: Sgbseguany i fopmatiogfof dherdegsified 7ones, dguatenings and mgnadrmslwmg,

polymer. Ap \@Beimhéﬁ Yo EGhySEtloR! pt%§ra9$rp§ti‘ﬂ Rofilhg ﬁedﬂﬁlﬁgil”ﬂ’esﬁiflg BYdr&Gbly) f6m Of
Stanford, CT. The use of such materrals is expressly allowed wthin the 20

practice @pout ﬁ‘é) torabgft5% A/ battisn papen suifice compiied Hensified douckinscthie knndkles
ani onpg CB@F&&I%M&Q@EM@ Rty QF a1 Bt i@‘d"/ﬂﬁ%l?esdeﬁilty'di‘ﬂ{e@i %ﬂﬂm&‘ f4ii ation,

drai nage, strength, and retention is taught 1n thé art. for exarrpl e,
U S Patent, T, %ﬁicaﬁ@“é@m}% rSfiges Sy I P28 id be?er@cgy aﬁgﬂﬁmntﬁp%agié%{b?ﬁur e
of which is incorporated he for this

rein by reference. Conmon materia

pur pose ahweving piregeraed displgcemspt Bfeimmeﬁ evhighagnerafhés 25 prryoehdipaettowhish such
mat eri al s g o§itR M fotnitidnN6t HdSnWidd bhel RBorS SRR Bf‘ﬁre&hﬁs GHE JafitR Y ON.
| f permanent wet strength is desired, the group of chem cals: including

. pol yani de&picklsr pustifunsithe 2y gfa%lpmrtarﬁrwwslygp@rred@ Bupreiingrrerrien fabrige are

i nsol gpi | uzsagsee% vy, Pé(tlent%l 09788, isthiadds ﬂamh&igﬁ Jamawlhyé@n@'s%a&t

¥
chi t osan gmers and m xfures th ereo can add gyg to the’ paper maki ng

furnish 0|3 82 b0 dssuadip palvneci.Je st alppreMay r?-é,d19r7é,s[|1 AsPatens 3924.PIniissuedde AyeBengt h
30 resinsg, 3heh: 38, mky@@ ﬁaeﬁ@' 864, q&xaﬂorﬁfe%ﬁt alSUh WISl YPAS U, such

resins are described in U S. Pafents 623, 138sued on Cctober 24, 1972,
and 3, 772Paes 3.4E516d IS@FFdI\@vémﬂ@rS qreOcmbqra’-l B U.8. Reteih 4239068 isevedstar e of
bot h bei ng hereby incorporated by reference. One 13
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WO 02/.1S-t58 PCT/ 11501 /~8; ~)8 commerci al source of useful

pol yam de-epi chl orohydrin resins is Hercules, Inc. of WImngton, Del awar e,
whi ch nmakevgHs#igh resin under the mark Kynmene 557H. Many PEAesO1/psogiuct s
must have limted strength when wet because of the need to di spose of them
through toilets into septic or sewer systens. If wet strength is inparted
to these products, 5 fugitive wet strength, characterized by a decay of
part or all of the initial shength upon standing in presence of water,

preferred tiv e 1t he. bi mat eri al an be
chosen frgﬁ*$ 'ﬁb&ﬁﬁﬁﬁ‘ sﬂg%{ﬁﬁggg h d€%§§g9§@ﬂﬁﬁw'§PE%WH@HHBE§H§§$MAth
al dehyde thadatloanabf dayh sfuetictais incorpBiated hd@RMy rebfeftecd by National Starch and
-Chem cal Conpany of Scarborough, Mg, Parez 750 offered by Cytec of

St anf or d, CT anfedablyh eherfaraish idfisicihiniddnton Wit Seb Bak €sthmibio@Bbrbing carfié, ssbued
on Januar t.o Bjor i scl.osyre of whi.ch_.is i.ncaqrporated
herern by bFapdt s, thEbi Sreisted ol HERISHHIE of o teR oRr e Bk

descr i hedmaypaenadcdy tanithily Repovitedton atféremiiots supporeihcaniee VhhSB6 bsays dsn

needed, surfa ed to t the tissue er weps of . the
present i & ‘f‘%ﬁ’s’“"i'{@%? E‘W‘F‘? e g e &iﬂmatefqdfan@é’éﬁcgﬁg [WE?E\‘ pi5finiedstp 6m
about 0. Oddlectea e WonsiStendy Q0 iaywedR | BB, 4090986 2B6utt 4080, ADYvdidr8 s Vp@éf&ﬂﬁl

the tissue Peb The surfgctants preferably have al kyl chains with ei t or

mor e car bBYEREhYIth sICHAp opafhes ypquuey deviges oyt hlgvthiengh) drysesa T heknpg

sul f onat eﬁn;ﬁmﬁl oﬂ{hleylnpﬂm@ RbricUb irfieds@bin th QR b B¥cud@ai B85S past tb guegﬂﬁls
|ncIu alk g égOSldes I ncl udj ng alkylglyc03|de esters such as odest a

SL- 40 Qni ¥RP i Biefion, Qe s pethedcrop gsconiplighing fiisyt gh repylicatignof |'§F°;hefagqlde

et hers aspﬁ%fﬂ ThRCtah be o, fHiadxam Ele"rbp press?89a nlpsl%ﬂaﬂnélpsdp@&%dl@@ 11m§ﬁntrﬂ%
on March oxyl ated _esters such as Pegosperse 00 NL

? 1977; and_ al kyl pol yet
avai | abl efPrp apessy & @Fe?ﬁy acgqyglg drye,, Suplav @ fleas, dreet) whesgn tepiesly is desp
avai | abl epétivesn b apaoIPaM @Dz GRID N1, bRFerdbE, AROMLYs mdhkd aglidse e dhpriin

cationic softener active ingredients with a high degree o?lunsaturateg
(nono  andfa8FC pEenf9 cofppiftinn of %W@&PEIFP&P?P of fljd Prgysug ﬂ‘é}thcaa‘f@%}}“é‘é‘ivlcy sehfance
absor pency suction Yo, |08 withQ HBS-8RGEh Afyet. Huil 'b?e%ﬁnﬂst mbyNEPplie o 1§dutc9 ﬁn;ﬂés%,ﬁ nce
of a softenlng ent conposition deposited on the tissue web surface, the
i nvent i onohdewsift @gp@@%% dyring, initipd cleWotaring tip oh seperatansilsaquent prasess sa8Pt @hpng
agents ar gomsidsrdn asrdrpart of the papernzaking process. For exanpl e,

chem cal softening agents may be included by wet end addition. Preferred

chem cal sof t BRionfpadBHod fRRERIRFAURLRS PBEY s ARIRRI AMTUEGLARAUAAS si Patdidi ng,
but not linited to, the well-known 30 dial Kyl di met hyl ammoni um salts (e.g

di t al | owdPSE4A90 issHed i Jeserln Lo Spluecci, dr. tand IPG%I Neretianppsa pimiykiyubh ART4aygnd Bl f at e,
di (hygs ogenaterbosalsh avd.el form@ntrwl BEMED RiY4IC M@ioh ), o Richard el GHI&L! Y

preferred vari ants of these sof tenlag agents I ncludé nono or diester

vari at i on$7.0¥980nkothf grhichastineomormted berriy | kY feferenge- drrasasralmusepmpacted doast er
quat er nar pgemIBasifitd tlssuy\ga&g/sff&'ﬁﬁgs &2 g{ﬂe}:g‘é@ %y laeARRN8 af JaPliGe REAGE bPd Of
fatty acid and eit her di et hanol am ne*and/ or trlethano% am ne,

f ol | owed BvaramalfSeﬁomlzlatWI@rﬁw gha FewHiinien wire f9 amor welj Vb, [jainiag) the ayeb and

Anot her cl@agviffad@@Bed Wkt Remad @%@hﬁﬁgm&xﬂslres§9ﬁ b&f 'tl{kgwasgﬁl@tasﬁbm&étéﬁyt he
wel | - known or gano-reactive pol ydi net hyl | oxane ingredients, including the
nost Bt ef 8f #depstii"mend giseing diearebsWatsr ydpm@teﬁﬁonsﬁhp ¥Rt he vadppm|deyatpsingeanti a| s

may al so hﬁnha{lc@r?fﬁgr %@dresmﬁ% iR lkd 98 Ye SHRRRT Sy &Qﬁbnﬁk es%@é"t'tof' &Ya%%l&on

U S. Patent 5,61 issued to Vinson et al. on March 18, 1997, and
i ncor por apwn}pgq}t@i ,ﬁbgy Bonding material is preferably applied to portions of the web prior to
creping.

The softening composition of the present invention can also be applied to uncreped tissue

30  paper. Uncreped tissue paper, a term as used herein, refers to tissue paper which is non-
compressively dried, most preferably by through air drying. Resultant through air dried webs are
pattern densified such that zones of relatively high density are dispersed within a high bulk field,
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reference discloses filled tissue paper products that are acceptable as
substrates for the present invention. 10 The above listings of optional
chem cal wddr/u84®s is intended to be nerely exenplary in mamurse)/4ss08l ar e
not meant to limt the scope of the invention. Softening Conposition In
general, the softening conposition of the present invention conprises a
di spersion of a softening active ingredient in a vehicle. Wen applied to
ti ssue paper as described herein, such 15 conpositions are effective in
sof t eni ng. Preferab SO te osition of the
pr esent H\?@ﬁ?’ﬁ@ﬁ‘%%égfﬁﬁﬁww Qheren ZQXCS qfﬁé%f&(}/ém %Fl ?W““%Hande@ﬁ )
pernittlnggﬁaﬂyﬁamﬂkd@@aeon thereof on a comercial scale. For exanple,
-while certain volatile organic solvents may readily dissolve high

concentrati onBo Ghodats amtreyed §h4¢ Papdd OwemB] ah | MbSyonil Kb Si9| MasESeda ismN Bk
desired because of t.he |ncreas§ﬂwgroc ss safety and environnental burden

((VOO)  contEHEOHAPIURE SYTIIPeY o % ﬁ'éo aﬂ‘i’é’e'f BPY B g et suppoit ansisn of

the compon®fit Saréibr. e vaeBfib @h NEnSBINGIORI 4 119heOhbid EpoR" BRENt it BM&N PAnalt he
properties of the c ositjon, methods of producing the conposition, and

met hods of"YAEHI SHch gvegg‘éaﬂc%ﬁbmft gdypntagsy ﬂﬁa%@?ﬁ gnognessfiopgaag iq ¢reped paper
I ngr edi entyghs2d Quat ernary conpounds having the fornmula: (R1)4-m- N+ -
LR2~m X wherein: mis 1 to 3; each R is a Cl-C6 al kyl group, hydroxyal kyl

group, hydr 0C’BKM&hnﬁlIue§tU3§rbdichtuﬂ&e&Q thyuérlﬁqm méhnéira%J Hlik 9% gt 8 @k oup,
benzyl group m xt ures thereof WD 02/ ~8~s8 CH%LJIII ~8a98 each R?

is a C 14960P "a“f@wt g Bluiy, E“F@Gi“b‘%’%llt @Phcﬁﬁ*%}b677kﬁ}aﬁ8da‘|bb§hled OrtoBeiB 8+ 193t ed

hydr og@r byid &e&?&atealﬂémbﬁ&a&eﬂfeowﬁeh Penza @rhMthe Qf Mstd Podsud Reh&GRT
and X is any softener-conpatible anion are suitable for use in the present

i nvent i onSrePRgfla pagsher cassaand, ef. al. gokyrgpean RatentAnpkication 017 d64 64, Biblighedy |
sul fate. Bélﬁérﬁfe?-@by 19936 15:0@0?3&&1 k&eifty 19fe’?énké’ ltedRh a%&ﬁ&y bf mgﬂﬁé smo?tTn

preferably each R2 is straight-chain C1 g al kyl or al ona
the R2 subR¥sped dppusiay died gheets, Wﬂélllx,rFémnﬁ@ge‘tta%J ia b8 P%@eﬁééél 23@%%&

types of Nﬂ@usV?ﬂqt)@b g d?éclo%ur(e %f @hich 1héﬁ?por&@d1@1§n by ?Jfér!a&Wescri%&ﬂBe D08

etc.) can used as sources of fatty acids to synthesize the quat ernary
anmoni&m & phieste make sefttheysle pin irieddissuey withqus thy use efeadankecom i sost eari ¢ aci d)
are also effective. 10 Such structures include the wel | - known

di al kyl di B##ish| anmoni um salts {e.g., ditallowdi nethyl anmoni um chl ori de,

di tal I owdi net hyl ammoni um net hyl sul fate, di (hydrogenated tall ow)di nethyl
amoni um E#Reapaking Fibarg ) in which Rl are methyl groups, R2 are tallow
groups of var i ng IeveIs of saturation, and X- is chloride or nethyl

sul f at e. ¥ papemprking fheey wtilized fof fegapsenty ingentiqa i noamalty inchydel fibers
Products, da;hz'eﬂ domAidddPap. dﬁﬂpcéﬁlo%lf%Yougﬁﬂp%&% ubEY¥ ERBK 18 Dagas zt)%é'ila fOW IS

anaturally occurring nmateri al aV|n a variab eCOI’TpOSItIOI’l 13 in

t he abdbvesinhentilipgdend o ipterded do b%thtb‘d the\scapeent this inuentioneSyntisti ﬁleeyqa sechlaby 78%
or nore Of'aybﬂf'%oiy%ih&lén@ﬁﬁ(ﬂﬁlﬁroﬁﬁénle Qs ORh R h 18, ﬂ:@uﬁ’l‘fze&-‘cﬁ) EHRRR R WM Bratyral

Typi cal |y, present in tallow are unsaturate

primarilycslylosige bFB"aF?P@)FXf‘mPLTZ P%?thyle@yﬁheh stich may hgaitilizegsis Ralperapvailpbie | owns”

fall w t hggmttea®coRe. (filntifgoRDEgent invention. It is also known that
dependi ng 20 upon the product characteristic requirenents, the sahiration

| evel of the ﬂbﬂlﬁhﬂl@WOG@-fiulp@mEﬁHé Q{eﬁf#caf 5, B 8 X IIRRAL Sk s(lﬁﬁ)tfs rp)llpg gstouch

1%
(partlally hydrogenated) or conp E dr ogenat ed (har d)
above2¥es ¥ell s anecherjpal tivdng melv@n& i?r eaarealexepe@swd amnomeehaseah p»ép wded

within t h@hemlcally modified thermomechanical pulp. Chemical pulps, however, are preferred since they
impart a superior tactile sense of softness to tissue sheets made therefrom. Pulps derived from

both deciduous trees (hereinafter, also referred to as "hardwood") and coniferous trees

(hereinafter, also referred to as "softwood") may be utilized. Also applicable to the present

30 invention are fibers derived from recycled paper, which may contain any or all of the above
categories as well as other non-fibrous materials such as fillers and adhesives used to facilitate the

original papermaking.
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scope of the present invention. Particularly preferred variants of these
softening active ingredients are what are considered 25 to be nono or

di ester WPI02H8OMs of these quaternary ammoni um conpounds PEAVISOg/48398
forniula: {R1)4-m- N+ L(CH2)n - Y - R3~m X wherein Yis -OG(OC-, or
-C(O-0, or -NHC(O-, or -C(O-NH; mis 1to 3; 30 nisxo4; 16 WO
02/-t858 PCT/USII | /a8598 each R is a Cl1-C6 al kyl group, hydroxyal kyl
group, hydrocarbyl or substituted hydrocarbyl group, al koxylated group,

benzyl gr m.xtyres thereof; each R3 is a C 13-C21 al kyl group,

hydr oxyal é?ﬁ—"@ﬁ@?ﬁ?‘——q&uégﬁ%‘@rbyl or substituted hydrocarbyl gr oup,

al koxyl ated g be m Xt ur es thereof . a

.sof t ener - conpé&‘?"g’%te%aﬁ?éﬁb% ﬁ‘g‘%é? g’ﬁlaﬂueo‘%s Rape @ﬁ@mls&or g@(e@PW@“C ‘Yfééo and
n=2. Eachinfartsoities désirdeln chirsciqisedsas &ijocﬁc@-lﬁﬁnov@tﬂe ap@ﬁﬂtiﬁ%(pl%ésbsd%hé"w
bei ng nost tllqreferred tlnE’re erabLé[l gﬂl:: s C13 -C.1 ~ al d/

al kenyl, FoP®Y He&PRPYiSWigh the cherpistry ‘theé I R8s Eompositiqn anﬁOéIPkW““a??Hﬂbr

al kenys , ﬁldl&ivﬁsaly affadtielid softhestorRereigti alkatted JE heFedesit M EAiba Nt IeCBBIWINE 1 ~
al kyl . Option the R3 substijtuent can, be derived 10 from vegetable oil

sour ces. @éﬂ‘?@?ﬁéla&t prEssslyringlyded, by dhetp inslusion s mgt giferediq be allanghestvg, Other

saf f | ower ma@HME bAVEY incl@ded-ak welBo WaEds Ay 8OHSGRSITQE of HuhdraRCthéfdvhfages of

synt hesi ze the quaternary anmoni um conpound. Preferably, olive oils, canola
oi |'s, hi gte8rest inygationower , and/ or hi gh erucic rapeseed oils are used to
synt hesi ze the guat er nary ammoni um conpound. As nentioned above, X- can be
any sof t ener - £ érRomMop|te addy entionis glhargs,bighieapecics & te @apemBaling Rspqesido conteohi de,
net hyksul fatRia faEdmaL 65 thsUqhetus papirhbighe ahih k& ki deGv&an 1P h%q:ap@rmldﬁﬂg in
the present invention. Preferably X- is chloride or nethyl sulfate.

Speci fic BR&HHI Eesqmaiesipls are used teesisn magiaf hhepligs drmeirteuiave argrovm aeasavi ng
the structhrRs, mauBidg AROYRHLBRSINEBAE bt and et Bnd %stpfn@%%ﬂé F11BNE Bhé ON

i ncl ude the wel |l -known diester dialkyl dinet hillb) ammoni um sal ts such as

di est er direditionglly vsedwetinpic chnige hiasing sisriet is gbm rwn@vélytnethe@m@angewamret hyl
anmoni um L [ I

di ester d??l hgdlr)}gﬁsgr?g%‘%%;vt la{’ mcfl: o V% gérﬁélglr‘]:% %ﬂ%tﬂﬁgi JF %(artaglkJ hg

di (hy#t ogenkedar Wallghtovf o mhyhanmnmﬁ?@@ hilné rhaefe  preferddlpri not mp@sﬂlalhebﬁelbf

Di ester dbd@ddoOW S}ednby I@WHTMIﬁMeq{ehgﬁ s &l &4 ﬁ{olecular weight catlomc

di (hydrogenat ed)tal | ow di net armorii um chi oride are par F§

pr ef er r edsyniligtie @olymersi are Iredativiekyt igh. é‘l‘f@sea¢1@rga\ﬁbh$1%ﬁ§lren&605¢rerabvlal4l 30 éblogtrﬁi 25
CGol dschmi giyiaais of @htioRMARY, ADQ’;‘EN
SDMC. Al sg&uf)r ef er rec}wf or th %?&Qggvé%@é?#%gflv% ar lar%te}l%terrgglﬁg }af e
salts of Bidwrtgliaytes.deg f StamfoshT. Theuse ofrsich magdriglsas exprassp aléawendlvsatbirethc n

experQ@renlgn%tlcglégﬂlgh}ésgﬁ“;‘vglgf&lGol dschm dt Chem cal conpany. As nentioned
above, typically, half of the fatty acids present in tallow are

unsat ur at ed, r t
nat ur al taI Igﬁm%g& o Mlg\t/l\nrktu Ihf%%ra? {rﬁ%rﬂéég];%@&g %%%gé ﬂlcr%eség%t fol? r%@iﬁ‘y@)ées 3 IS

al so knowinprowng @@p@tm; drginggsosirengih, nd setention @Haw@t:mdm gt.iSee, ri@(mamldmihtss t he
degree of piglilis a4 | 053, flcd*td WniiAb e HANode tﬁ@alka§s%9e ﬁﬁm b inpgLagenat ed

(soft), to partl al’l'y’ hydr ogenat e uch), "ér co ydrogen
(hard). Ahereig by gefesgace] Zommon materials for this purpose are sﬂlca collmd or bentonite clay The

25  incorporation of such materials is expressly included within the scope of the present invention.

If permanent wet strength is desired, the group of chemicals: including polyamide-
epichlorohydrin, polyacrylamides, styrene-butadiene lattices; insolubilized polyvinyl alcohol,
urea-formaldehyde; polyethyleneimine; chitosan polymers and mixtures thereof can be added to
the papermaking furnish or to the embryonic web. Preferred resins are cationic wet strength

30  resins, such as polyamide-epichlorohydrin resins. Suitable types of such resins are described in
U.S. Patents 3,700,623, issued on October 24, 1972, and 3,772,076, issued on November 13,
1973, both to Keim, the disclosure of both being hereby incorporated by reference. One
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WO 02/ ~8~58 PCT/ U 5111 Lt 8598 described saturation |evels of are expressly
nmeant to be included within the scope of the present invention. It will be
under st oddOPH#4SEUbst ituents R, R2 and R3 may opti onal | y Po@/usabsisps ut ed

wi th various groups such as al koxyl, hydroxyl, or can be branched. As

menti oned above, preferably 5 each R is nethyl or hydroxyethyl.

Preferably, each R is C12 - C1 g all yl and/or alkenyl, nost preferably
each R2 is straight chain C 16 - C 18 al kyl and/or al kenyl, nost preferably

each R2 is stral t ch or al kenyl.. Preferaply is C13 - C
Al ko1 Commesnal oWt o uSehS b s ioh st s G i of Talmetong 17
al kyl andbélawak, ketiighl markétedueh adainYandekthd Bark Rlyalehdlss7ae, met hyl sul f ate.

.Furthernore the ester-functional guat er nary anmoni um conpounds can
optionally 1Q\4@r@rﬂa9eﬂ1>rbmlctson@bm% 111&&!@1 QlrerlghewhBanRs bedagseCdtahdneall ky/ diypose

: fjﬁ[;'r Zg.t éXt@hﬂwwg@@h m‘rﬁrmr’ SRS AT é‘%‘geé sYs 0;% tweééfué'rrﬁ fé)lrcl(rpﬁ%?%g% éﬁéﬁe BPteef Ul

in the prRgene weitveRdth, @Raraddrized b3t ¥ sy 6f paitlor LIBBH tBe KAl Selgth Yip&SEHding i
conpounds for use in the P %fi i.nvention 15 are described in U S. atent
5, 543, 067PIRE VY prpfptered. df ugdiye Avg) sueneh is1d58iepd, fhepindsp gjstials campe 595,

I ssued t Ochbkeakiah e lgrad conming uf &‘ialaéiaydé- 98@h okbtier rE¥aisaith dddhidd Qmwnalﬁﬁ ued
to Phan et aI Patent 5,415,737, issued to Phan et

al ., on MghaeCo- ?9@1009 haffersd B}b@é‘i‘f’“ﬁ’a?t%‘ﬁ}t andefiemic! Compagy of Geasoupha MEp |
assi gned. pgei 5o @Hbdd Gy Alykec GRISRRRI OB andU feSihREkcRRSERISS, Aot 4995557 he

di scl osure of each of which is |ncorporated herein by reference. 20 D -gnat
vari alq onissusfl onnlangasy dy 19n e iRierkauigiy Becdisciasyre afnvHet if @s?m@ratqeéﬂe@ahbm so
be used, RRAGRE &ndBAB subP kAl ha\)ﬁtgt e H!ecfa{ﬂgr %&%egbfrlb&&@oopé §§ﬁ%£‘} bé 181\6%% on.
These compounds have the fornul a: (CH2)
N+ - (CH2¥gat. N+ (CH)~ - O- C - R3 2 X In the structure naned above each
Rl is a C1 - C6alkyl or hydroxyal kyl oup, R3is C 1l1-C21 hydrocarbyl
group, nis 2Af P@aaceéﬁhsor@enpsslsale@dsﬁ,tsatfrvgan&rrp@hbe userkie tecat e tipple papsr vebsgt

chloride gg ppés&ml%hu&{ TRE idv¥i ofss‘tlhﬁc%ﬁ if Réeal Rradtbly SRMD atERt D%l‘%t&%b&‘at”
al kyl and/ or nyl , nost preferab each R3is straight-chain C 15 - C 17

al kyl 1and?-8% lar %égtw basqgen the dryj fﬁ”&%ﬂﬁh‘rﬁf |the tiguepaghe hho exrfagtanty prefapghly kaveot
wi shing t ou-henhauRdh Biht B8MHY carbdn tt&ntnﬁxtﬁy@g il shiciand ﬁtm&@)ﬁ&ty&mﬁs) of

the af orenmenti oned quaternary conpounds provides a neasure of
bi odegr ad aﬁonrt@waw@lezm iFpléenates . Exemplart aenianjc surfaetawds insfud ahkylelysnsides

quat er nar y, AR AikyiBycOTRALRAS uS & Erddista SV08 Hhich-is A1t frdiR Crdda; 81 (RBw

York, NY); alkylglycoside ethers as described in U.S. Patent 4,011,389, issued to Langdon, et al.

20  on March 8, 1977; and alkylpolyethoxylated esters such as Pegosperse 200 ML available from
Glyco Chemicals, Inc. (Greenwich, CT) and IGEPAL RC-520% available from Rhone Poulenc
Corporation (Cranbury, NJ). Alternatively, cationic softener active ingredients with a high degree
of unsaturated (mono and/or poly) and/or branched chain alkyl groups can greatly enhance

absorbency.

25 While the essence of the present invention is the presence of a softening agent composition
deposited on the tissue web surface, the invention also expressly includes variations in which
chemical softening agents are added as a part of the papermaking process. For example, chemical
softening agents may be included by wet end addition. Preferred chemical softening agents
comprise quaternary ammonium compounds including, but not limited to, the well-known

30  dialkyldimethylammonium salts (e.g., ditallowdimethylammonium chloride,
ditallowdimethylammonium methyl sulfate, di(hydrogenated tallow)dimethyl ammonium
chloride, etc.). Particularly preferred variants of these sofiening agents include mono or diester

variations of the before mentioned dialkyldimethylammonium salts and ester quaternaries made
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herei n bi odegrade nore rapidly than do conventional dial kyl dirnethyl
ammoni um chem cal softeners. The use of quaternary ammoni um i ngredi ents as
descri bedvbar/as4is above i s nost effectively acconplished i fPCIHESOyuEMEr nar y
anmoni um i ngredi ent is acconpani ed by an appropriate 5 plasticizes. The
termpl asticizes as used herein refers to an ingredi ent capabl e of.
reducing the nelting point and viscosity at a given tenperature of a
guat er nary anmoni um i ngredi ent. The plasticizes can be added during the

GUat 1 08 1Bl P SBEALS S58 b UL AREY A BLA e o

appl i cati eymowéed &y cE.@fehﬁthlﬂﬁl wah hiews| EHGR @t @iftfethyTdierate] astici zes is
-characterized by being substantially 10 inert during the chem cal synthesis

whi ch act's asAfothr S bf yapéﬂnﬁﬂltﬁ@radﬂéﬂ EHeflicaNsoftefing uguntse@r?us&mefmnn@dwn

pl asticizers are non- &Iatlle ydr oxy conFounds Vf erred poI %ﬂroxy
.conpounds “iBARA-TRAEVE PO PEthhﬂH’X%PS}%?q%?ﬂtSe Hluging thy most rrissgd amppg| aretip
melghtsofp&y@ﬂbmpnmmxgﬁo to about 2000, with polyethylene gl ycol having a
nol ecul ar wei ght of from about 200 to about 600 being particularly

preferred. WiENerSH&Bridl Ay iafsb 2R rificoRgoRat@rRMRthe Wistudpap@e Uf afet piésentGhvehfiod. he
quat er nar annnnlun1|ngred|ent they conprise between about 5% and about

75% per celtS: SRRRO Priiluispucdsto YirsAn ﬁhﬂuf"éé’{a{ﬁhelg PaTt 2B 1BGHBPrFd peasin &

M Xt ures g@Rick ARcRESVRRE RARYapd YoM RO acobfaul AShibstAQSor ¥elHh&bR AS
used herein a "vehicle" is used to dilute the active ingredients of the
conposi t | BW&®. descri bed herein foi ~ni ng the dispersion of the present

i nvention. A vehicle may dissolve such conponents étrue sol ution or

nmicel [%r sol uf '?%?PPV%PS“}E& of ee%@h@}waha%ﬂltb@s & Spefekly ke fEerrippen
vehi cl e ( dirdRemnaaRhoPhefe Bhid Mk scopl8f e iveltRnOf a suspension or enul sion
is typically the conti nuous phase thereof. That is, other conponents of the
di sper si ORo@hniBHnoRlo@l € di spersed on a mol ecul ar | evel or as discrete
particles throughout the vehicle. 25 For purposes of the present invention,
one purpose thadentde tnéeéartedlﬁg 5&1&;)6@*%015 8f th@ pﬁysén@meﬁm &%ﬁ@e@tar bi313n @F a
softening active ingredients so that such redi ents éa ficiently
and econo#®fteaing yctiysongredientdn 4 wehlg@uwhmappl% HSeuHPANST asy S‘Flsbeél ihereils sush

bel owys ongom@héitishs AL RIYHRE uﬁmgmagme\fﬁsde rﬁ%&@br@ﬂaﬁamyl fhe LOARERYmpHRMNYIL 0 a
roll which then transfers the active ingredients t0 a noving web of tissue.
Typi cal | y theopresent, dpipnticswhpse propartiess (o8, ingredients, sheglogy.oPHpolcyPaBitifie S8V t he
30 associ apffdadonSRetEIS A a §&ﬁﬂ1@r&bp&aﬁcﬁérve’%aﬁ1§lgr\@ﬂ!ee&H&naJoﬁtlfee&anﬁﬁﬂhteﬁts
effectively inprove the tactile sense of tness of a tissue. This neans
very accuf#¥ aeadily dispolve Bighl cepsentiatinns efiaffeetie spBenine materidypbelepleBisdrstt but e
a "pure” %@sﬁ&@ﬁécﬁ%e%ﬂﬂe‘ﬁﬁcrbd@&f ll?rgée%‘éa SR rdtnatal Buluerfttv@cqfco&eﬁ@ pRacCi al
scal e tissue web. CT/U fl 1/ ~8S ~8 Anot her purpose of

t he véhi clbesych splbjera%rl‘nhv&llown@ disengserecactvgiithaiorporentind shetsofeningromppation 9fn
which it iy ﬂr@s%ﬁt 1Hvéﬂﬂ§n e 151‘3 éH?tQ'(Jf ‘?hev\éomﬁo&ﬁ&la'h{itﬂogs Bmoadcﬁi%qﬁe SdrfigdGititig, ©-
Speci fi call desired ? pl'y the conposition of € present

i nventiona H@ﬁ&¥¢fhﬁﬂﬂé£ﬂﬁéomﬁ§ﬂ@ﬁient of the conp05|t|on resi des
primarily on the surface of the absorbent tissue web with m nima

absor pti ofomReRisShe 5 jnterior of the web. Wiile not wi shing to be bound by
theory, the Applicants believe that the interaction of the softening
conposi t i cafteungAdvedngredients; ehi cl es creates a suspended particle

25 Quaternary compounds having the formula:
+
RD4-m-N -[R2]m X
wherein:
mis 1 to 3;

each Ry is a Cy-Cg alkyl group, hydroxyalkyl group, hydrocarbyl or substituted
30 hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof; -
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whi ch binds nore quickly and permanently than if the active ingredient were
to be applied without the vehicle. For exanple, it is believed that
suspensi o6 0fis4g8iat ernary softeners in water assune a |i quod/wsvysssag! i ne
form whi ch can be substantively deposited onto the surface of the 10 fibers
of the surface of the tissue paper web. Quaternary softeners applied

wi thout the aid of the vehicle, e. g. applied in nolten form by contrast
tend to wick into the internal of the tissue web. The Applicants have

di scovered veh%ﬁles and softenlnq conpasi tions conprising such vehicles

that are part & B2 13§ aiSandiz2r Byl reieum jhydioxyio t%o‘é’pﬁlyﬂ@étfpﬂnorof‘lbét&flte@nl ng

active i ngredm@dtb@rwgmpsaue&yme&map,cwnz@l SRMITRF MipdhreSBELSE anic Wi | e
.sof teni ng ingredi ents can be dissolved in a vehicle form ng a sol ution

t herein, natex &am @aﬁhaaﬁgmumﬁéghmas sol vents fox suitable softening
active |ngred|ents are not conunercially desirable for safety and

‘envi r onmegre dbitdbRABO S 1 m TRepredent iBvention. PRefsbll %E@Rfl Qsl’ mb'tﬁ?l dnf X-hgcMeftecdre for
pur poses of tr$%Prese invention, a materjal sho be conpatible with the

sof t en ngmgiy} shitaten Sreterntin ol 8acis i 1e 1pr éﬂﬁn% mest Wéfe{apb’sfi?é favistrat e

on whi ch §th@hseiiea] § AIkFIurRASh Ofttondlly, 3 HNRbAMEREE e AV RN WigklabiBe
deposited. Further a suitable material should not contain aw%)lngredlents

that cr eaPikseugesSpverakiyess of dherteetialiqoitse gy Pl empltntlinrtatr ppvsr.cies®tor to
users of fided oy SouRlc® dbifalty abldd tGgyﬂtﬁl‘%lzt? metq[%ﬁt:ﬂgry%gﬁm%rﬂ sRuple %?arn'cpeﬂcéhg'iﬁr ein)
and not create an unacceptable risk he environnment. ‘Suitable materials
for the vaiives@somageBopiwsesic acid) anelsppffeotive-ude hydroxyl funct | onal

l'iquids nmost preferably water. 25 Electrolyte Wiile water is ,

parti &l arly Pobf Stpeuespinsiudg) ther welkkngwi ¢ falkyidimesydangsponive pales s

i nvent i ongitali@k@inelyREndniudd Ot RlcBhEr ! eﬂtaﬁéw@n%@nplaﬁtlnﬁ)mugpec 'nfetlﬁr?-l l ¥u1fé’l§@e n
softening active ingredients of the present invention are dispersed |

wat er at gi(hydiagenated; taligyy)dimedhyl ampopig shipside.cete), i1 whigh Riedse methyl arpsmfeRsl on

has an ungeeapiakdups BE ehyikk REASbEKnrabibh, lafd ROLs chielilgoiRiing heory, 30 the
Applicants beI|eve¥?ha?ﬁ%o%blnlng mgteraand tﬁe gof?enlngsgﬁ?%ve

i ngredients ofg tlmsea% SQIEm' BY, %‘B‘a@é} stRdsRfaOf uf;&tFQ'P%&ﬁtél g2IE Elt?cﬁt fohnd
liquid crg;talllne hase aV|q? gh viscosity. Conpositions having such
a hi gh® vi ¥dlskiand Sape Migw fYiodu 264, otaléqyp fisya mafurajly sgeuriigghmaterial haging enyanigble

pur poses. cgfhositif? ’I%g{e 6118.5 ihH dBG- Héltfhl:é T G -gﬁ'i?ed%@véeﬁ?ﬂhr% Bays g ver ed
that the viscosity of dispersions of of t tening actrve i1ngre |ents I'n

can be sub®fanmpw|of herfaiiyiacidy of (sHpw éoﬂt@w e ai 1§ qarbon awesi Fpirlally thalf hf the fagtly of
the sof t eplifGpraehi Mqandwse%eatatw phnerlﬁyqtttmo of gmoa%tct 'SgﬁthQ% dshensis Pl e
addition of a suitable electrolyte to the vehicle. Again, el ng bound
by t heor ynatpmk tllaysi &alhwighipdhe wore efihe erlea,f@t yprjios. B 1~°sﬁ$<elﬂt9§'ntth% depeadingi cal
char ggp ar gumcndplod¥ & rcﬁar@&@hsﬁ@ 8 ﬁir&t@entsr ﬁfé%ﬁﬁl&goﬁ & FGhd Eﬁﬂﬁlow%ﬁt? bl N6 %e feling

resi stance to novenent resultlng in reduction in viscosit system
Addi t i onaftPip, noaghydiogeaated ésofy thdensh (bytltltyebyctvogenﬁed)ectre@tmmﬁtgly éIYdl@eeD@tGéat e
an 0SIOt! Rt SRIPHF Boolh LERKEAGRNARLR RS I P LISpaly) St lh O JiffiflkO
draw i nteriof water rough the vesicr ? cl ng the size o e
vesi cl es #nede pltbaprdsenpinvention.” f r ee” wat er, agaln resulting in a decrease in
viscosity. 10 Any el ectrol yte neeting t he general criteria described above
for material sPastiquiagtylrsefprsed asiants af these softdming| ativsfingrhdiclss ers evit drnvemideisd and
Whi chos S &ffefidno b8 diefter BARGING Bf thiR qﬂz}t@tﬁ@ aﬁﬁﬁoﬂlﬁlmacomﬁﬁlﬂﬁ'é tﬁé tf'o?m?]lgf tening
active ingredient in water iIs SU|tab or use In e ve

present invention. In particular, of the known water- soluble

el ectrol ytes neeting the abﬁVé4arﬂfeTKQHihn‘beRﬂmmP%ded in the vehicle of

t he softeni ngwhemmosition of the present invention. Wen present, the 15
.electrolyte can be used in anobunts up to about 25% by wei ght of the

sof t eni ng conno§L®k@ﬁ},thcgnejegabhyc@g RLed)han; about 15 % by wei ght of
the softening conposition. Preferably, the IeveI of electrolyte is between
~about 0.1 % amghisakest 10% by wei ght of the softening conposition based on
t he anhydrous wei ght of the electrolyte. Still nore preferably, the

el ectgpl yte i aig®mdi;at a | evel of between about 0.3% and about 1.0% by

wei ght of the softening conposition. The m ni nrum 20 anount of the

el ectrolyte will be that amount sufficient to provide the desired
viscosity. The dispersions typically dgéflay a non- Newt oni an rheol ogy, and
are shear thinning wth a desired viscofity generally ranging from about 10
centipoise (cp) up to about 1000 cp, preferably in the range between about
10 and about 200 cp, as neasured at 25 C and at a shear rate of 100 sec' 1
using the method described in the TEST Met hods section bel ow. Suitable
eIectrontes |nclude the 25 hallde n|trate nitrite and sulfate salts of

o, . o o " o o o



Bi | ayer Disrupter 21 WO 02/-1858 PCT/ US(11/~8a98 A bilayer disrupter is
an essential conponent of the invention. Wile, as has been shown above,
the vehi Wwe02@8438i cul arly the el ectrol yte thereof, perforPETaREESONt | al
function in preparing the soft tissue paper webs of the present invention,
it is desirable also to limt the amobunt of vehicle deposited onto a tissue
web. As noted above, addition of elect<olyte allows an increase in 5 the
concentration of softening active ingredient in the softeni ng conposition

wi t hout undul reas Vi.Scosity. i f_too ectr te is
used, phase séﬁcg? k 1S bb’%ﬁ ah%’iﬁ‘ro“p THydro Ag%‘fﬁcg&ﬁ‘?sh)ﬁ‘é é‘%uﬁ itﬁlg?dolé\%’é‘i"ng a
bi | ayer di sruph®yl dréupt ﬂﬁo@&ﬁdd%%ﬂpgbdﬁmﬁﬁlf)tdr@fﬂxtafebﬂiéﬁeoﬂme softening active
-ingredient to be incorporated therein while nmaintaining viscosity at an

accept abl e | evgdh RS alﬂﬁgﬂtzh an@ #rodp, hipdrbapardyl ghosy, Updr Séarbyll 81 QiBstNBERYdeo-
a softeni ng active

materi al that, a 10 di spersion of

ingredient in® %@ﬁ?‘@l’ éﬁo’ﬁylgt‘ifi@ﬁ?}’&t bagpd guprPraaipees theregh@ndt the vehicle or
the softening.acti ve% gredl ent and causes a reduction of the viscosity of
the didpersiont 'NOY SPF HsCBatiye pgon- heory, it is believed that bil ayer

o Bkl Pt ur<§¥%ﬁ‘e{‘%25@?5§8ews?&n9 b o Bl st g en

in the ve lillijll geopoithl ety PbeinpOndsh fre RhE@ Praférali@adh RiHs € 1§ LY §f Akl lahdor
e the interfacjal tension

structure, h 15 disr ion is believed to redu

at the hyﬁ‘?‘ WY%PRREPQFSPH&%F«S‘F?'%}H&E&"E ﬁm& 9}70%5 ??ffﬁ‘)ff%“@w/ b1 ty7 ftlh a
resul ti ngmﬁwmmp ehdh R i§ SiSdht-Yhai'S | HERM, (b&ﬁfoﬁéll}n, the sh&hment&ah bé &K6d
Iayer1q M%BIS me escri he the area between hydrop roups and the

first pn %9} U[CES- ﬁ*éaf%@@’F%ﬁﬁ%YegetP‘él%l#s (e 91“F?e)§3é'ﬁ% afflengst ant s and

i nterfaci alnfloRen) s B us@LHRBE DI Tt AcidPRAGHhdZL R Y atdABdy: andibnkia addi tion
to providing th V|sc05|ty reduction benefits discussed above, nmaterials

suitabl e PYRPAYEE Prefergbly; qliye ails, 8*}‘@}3&;‘)1’6" dyighaleic sadflqyeer, @B?/ﬁhlﬁlg’b%mﬁﬂpﬁseé‘i her

conponent §ilQdre 48 tSHhinBHII e GRAMRASY dhBbhiudresmponadPl e, a suitable materi al
shoul d not react with other conponents of the softening conposition so as

to cause the AQhbRMNBYaINDOTh bmytsgftén@ﬁ&nmﬁﬁl@ml&g & IRARPIL, abMate,BI | ayer
dlsruFterslu ﬁf]gre i.n the conpositions of the present invention axe

pr ef ef2bl pidepmgihylsylfote, frpate cplfate, gifege %étﬂt?rl}kalcsﬂ damisrusekinglet h

hydr 0phobp@s@ﬂﬂlvmﬁthqﬁ@ﬂeﬂab Xméﬁﬂdrﬁl%orﬁelﬂgl%ﬁﬁ'ﬁté.Ed hydrophilic moiety is a
pol yal koxyl at ed group, preferably a pol yethoxyl ated group. Such prefen~ed

bil ayer di srugiesffic efaphsesr dbterduh@eil %fate@l%w\ea%1ﬁhﬁytcoglﬁb%g Rt 11L5% of
the I evel of the softening active ingredient.” Preferably, the bil ayer

di srupt er SYUSTUEEscARed ahpvey andouiipbly foeseviadhe Brsennt imyeptipndineldthe nody lewwme

| evel of Hfraﬁelsmmﬁrulﬂemﬂ%w&mﬁgmc&hams dideer Basiidwe dihRiblyY athmdiehr Brilt | ayer
di srupters are nani onlc surfactants derived from saturafed and/ or

unsat &7 at BRUessieREr3}loxndimsthyk @e@ﬁ@awhloalﬁ? rfdester diteflow @mewé aeama@umamtpyl

al cohol , fatfatey aﬁésﬁr @t(l@'dro haedlallo@NdfiRéthyl KithméHinth Qﬁ'é’ﬂ%qugulfﬁtc acitster
corrpounds each preferabl aving fromabout 6 to about 22, nore preferably

from aboufli @df%%%mall% dy‘E%fP!Bo*}’ima?‘B'i'\‘% chipride, nypdr Bpstiges thererbi Tiesterpditallgy

f12/ . 18~S@imethyl ammonium chloride and diester di(hydrogenated)tallow dimethyl ammonium chloride
are particularly preferred. These particular materials are available commercially from

25  Goldschmidt Chemical Corporation of Dublin, OH under the tradename ADOGEN SDMC. Also
preferred for their low corrosivity are the methyl sulfate salts of such quaternary cations. These

materials are also available in experimental quantities from Goldschmidt Chemical company.

As mentioned above, typically, half of the fatty acids present in tallow are unsaturated,

primarily in the form of oleic acid. Synthetic as well as natural “tallows” fall within the scope of

30 the present invention. It is also known that depending upon the product characteristic
requirements, the degree of saturation for such tallows can be tailored from non hydrogenated

(soft), to partially hydrogenated (touch), or completely hydrogenated (hard). All of above-
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PCT/ U SO 1 /-48a98 nore preferably an al kyl or allylene chain, wherein at
| east one active hydrogen of said conpounds is ethoxylated with < 50,
pref er ablwo9248688 nore preferably from about 3 to about 1PCTarsdi/esse® nore
preferably fromabout 5 to about 12, ethylene oxide noieties to provide an
HLB of from about 6 to about 20, preferably from about 8 to about 18, and
nore preferably fromabout 10 5 to about 15. Suitable bilayer disrupters
al so include nonionic surfactants with bul ky head groups sel ect ed from a.

surfactan the f la R~- 20( RZO 0 wherein
e sl e SHORITHI TS Bhase O Yot BIbedabA NP SPoRELT P
primary, pe&oglary or branched chain al kyl or alkyl-aryl hydrocar bons; said
-hydrocarbon chain having a | ength of fromabout 6 to about 22; Y' is

sel ected frony ke bé Qh&%dagthﬂrs@umwms@l,, R I%A)k3, m@néptmlaqtymee@bgth@te&oﬁm and
Ais selected fromthe follow ng gro (Rz-OGZ H - (CH2} XCH~

phenyl , oYariofhgiorps ek a8 APyl F‘E‘Vh 00 Gan babrénchafbo%ﬁm@ﬂaﬁ%ﬁ 3hoyg MEERRbout
5to aéoousacﬁfm @ﬁfe{fmyﬁ& Hy%ro‘%%tﬁ’;qt ﬁéfeila'élﬁ e&mﬁzhg 9L lqyial m%m%% most
, a

conbi nati ons of the foll'ow ng group - (CHz} ~- and/ or an
;RQa’ﬁd m

each RS i Brefeblyceashy Rﬂrl%ﬁtral%clﬂ%m Fiw g8 gikgLigg/or ﬁ@Fﬂyla‘ﬁ[aSt P(xfw%y
is from a&&aght 2hatirp cﬁgodqﬁyn br alfkenfU ﬁ)fe‘féi&@ﬂ{% Jaacyf3ng Ctlg%llf}@raﬁﬂlloﬁ%l:ke . thostRS RS

R5 20 R5_ .. wherein Y" d €ach i's selected
i ndependeﬂ‘tefey?abfyr Bnig ﬁ@alglmqh@w% Cw all<d4a ealepxichseferaldy. Rz jszohlpridegr | -
(O R, %@ﬁyrsgﬁtgﬁrﬁ%}ezthe g&er%ﬁﬁ%&ﬂa@ema@ legnum)%o ggurﬁs cd dptially

deflned above and ~ < 0, nore prefera < "z + 7' +
z" 5 W, mlm&o ab‘PléT@ﬂaﬁIW lnqnﬁﬂoﬂﬂeqh@ﬂ@@BIdFléVaﬁVWgegs a f| ve nmenber ring
with Y' = O one RSis -H, tvvoZ RS are - Z%E nd at |east one RS
is the foIIovm ng structure(RQH(til-lzi@mQH)((‘l(—ﬁl (Q)&Z? -C(O R with 8 <_
z +2z +2z" <20 and R is a hydrocarbon with from8 to 20 carbon atons
and no ar §d m@ppiggredipnts. Theygoninep mg@disats pagcysTNulsifgs gndare yeafyliy egrgpettat t v
aci d am dgyspichactants of the formula: R- - C(O - N(R-) - Z wherein; each
RlL is H Cl-CG4 hydrocarbyl, Cl-C4 al koxyal kyl, or hydroxyal kyl; and R2 is a

CSC31 hydrocapipyy ty E&' &tsiﬁtab aRARNY AnthSnifn F&Qh}{mﬁ% Q%MEB/QHH@ e&){l{ mvam%hy
havi n%a linear 5 drocarb chai'n wth at l|east 3 hydroxyls directl

connetl? edatedlepiibed HHUFS P@Feﬂhw@c Ofx yasuadetd Rhan ioy al: jog dAughgi e dP96: 4. B%i@?‘i R
is Hor 35‘33’83595(3135‘&9% TﬁfkthPét)ér RNRHAT {698, URT patbi @791 b 8@ dssBe th PRk 481

t hereof; and Suitab ;;E$ ase stabllizers also includée surfactant conpl exes

formed byowheris: 95 ab. T bél G Tniseed & Phaackt wton Mur ¥6ad #¥nand Byropdan
apposite SREfIfpAleaft RbE6! 8R! ¥1° A0 UsslgiEd 18 Kidbkit20Mfk TBipokilof CHRLRE

di | ution viscosi 2y
December 12, 1995; the disclosure of each of which is incorporated herein by reference.

20 Di-quat variations of the ester-functional quaternary ammonium compounds can also be
used, and are meant to fall within the scope of the present invention. These compounds have the

formula:

I(l) (R|1)2 (l|11)2 l(l)
25 Rj-C-0-(CHyp), - Nt - (CHp), - N*(CHp)3-0-C-Rg 2X
In the structure named above each Rj is a Cj - Cgalkyl or hydroxyalkyl group, R3 is C11-Cq
hydrocarbyl group, n is 2 to 4 and X" is a suitable anion, such as an halide (e.g., chloride or

bromide) or methyl sulfate. Preferably, each R3 is C13-C;7 alkyl and/or alkenyl, most preferably
each R3 is straight-chain Cy 5 - Cy7 alkyl and/or alkenyl, and R is a methyl.

30 Parenthetically, while not wishing to be bound by theory, it is believed that the ester
moiety(ies) of the aforementioned quaternary compounds provides a measure of biodegradability

to such compounds. Importantly, the ester-functional quaternary ammonium compounds used
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Exanpl es of representative bilayer disrupters include: (1)- Alk 1~ 1~-aryl
al koxyl ated noni oni ¢ surfactants Suitable al kyl al koxyl ated noni oni c
surfact aw@ 0ziedsgeneral | y derived from saturated or unsat BCEIESG1/gESPsary,
and secondary fatty al cohols, fatty acids, alkyl phenols, or alkyl aryl
(e.g., 15 benzoic} carboxylic acid, where the active hydrogen(s) is

al koxyl ated with S about 30 al kyl ene, preferably ethyl ene, oxide noieties
(e.g. ethylene oxide and/or propyl ene oxide). These nonionic surfactants
for use herein preferably have from about 6 to about 22 carbon atons on the
al kyl or B'¥B Mdeglﬁ ¢ ford, P ¢hanndo, cQrveERtiogRk daaf fimeit gAY femical

pr ef er abl yofehdrai ght chain configurations having from about 8 to about 18
-carbon atonms, with the al kyl ene oxi de bei ng present, preferably 20 at the
primary posi tTiRMse bilqAketaad SnabEiuRiSzrefients asBRubeBibrdI® hivsre &f madt kiféctingy oxi de
per al kyl chain re preferably from about, 3 to about 15 nol es of al kyl ene
-oxi de, anBCCH’BE]ESthrgf éll‘%tﬂ“?te‘f“?‘an?‘&%ﬁt‘% ngrrdiggbdt 2goompsnied Ryr aqy PProgree

oxi de.5 Pr ghaicl8d Theti@h fhdicREr dshissd GéBmSreRlsSd NAUBPHOM capDldbSre@icidges t han
about 70F (21 O . and/or do not solidify in these softening conpositions.

Exanpl es BFIEE pgnt and Bixgasidy alge givey sepsiatuge af ¢ Qualetpaty gmmaniu Hergdiet JTie

Neodoh™' ?llstﬁizelz da0 be 42ded. ddmg 1thd Igua%é‘h&%r sepdin &HAImémitaetird 0P TheSh@dtdrnary

Plurafac~" B-26 and C'17 fromBASF, and Brij 76 and 35 from|Cl |

Sur f act antSMOEBPEELicHf otaftiapn-ber gridedh |sulsagnenl ©dthe AupisEiZaHes bRhBTIQIdle: the

Sur fonic %fiigeﬁioﬁ %9%61‘%&%%’5&% ihHERG:. THDPPRELARPH tfactdiied t’? semEhpaenday! enc,
N-11 150 bi'de, Dowf ax~ 9N5 d

Triton' 1 and N from Uni on Carbi de, Dowf ax~ rom Dow anc

Lut en$d  ineripiyripg, dhepphernacal synthesisadiich o as aviscosity requper @raididn die syrthess. oxi de
noni oni ¢ plekexy | BlaSEtisty TACT MALRIAR Joyndlbey aldooulsk oputeate dpdiaiaRRy C
surfactants with amne functionality are generally derlvegtfron1saturated
or unsat upRROYndspnelrger glyceznl and eelypfidene glyrolsyhaxing elioplecular steight afcfre abguat ty
met hyl esbgy & a@h#ydoopaﬁﬂ%gyyeﬁ%xé | ghen1aahes ’r?cﬁ&qla@l\xl%%tggfeﬂarﬁ' dboClodS, t hat

are converted to am nes, 8-458 PCI/ US111L1 am ne- oxi des, and
opt i onal | gboyt, e baing paticwarky naefereedo Mthen skl plasticizgrk gie-addsd) dusipg myouie¢on ofi t h
one ojgt | I 1 i I ach
navi g < Rt gL non R G, At AR Byl B i Pl J50 Tl oF

and/ or pr theyireduet ofksudle mapefactmg| Bartifulaglyi mreferrathmixdureneompaise detwoen aonhé&5%xi de
sur fact ant 2f-bg‘}r!]t 5‘6@@1%155‘351‘2}” have from about 6 to about 22 carbon 5 atons,

and are in eit strali ght chain or branched chain configuration, ‘

preferabl y t:pgre i s one hydrocarbon in a straight chain configuration
havi ng abGUT_g to about 18 carbon atons with one or two al kyl ene oxi de

chains attachgd (O &, 3MBRCEAPELENA td iRy ‘%ﬁé‘gﬁiv@'!}?é}gﬁiﬁts%? e c§98§§?%%
t y froma

nol es of al kyl ene oxi de per am ne noiety, nore prefera out 3 to

about 205 Agsprkeddierein Ré}méméh@disnmiomﬂfhm%qserp rieveatiab |1y vehiad¢ mgl disaglks ushe
oxi de chapgQRedtd BrRThRBod B ficdilaf Mt&h?b%o}?&r@oﬁéﬂt@ﬁ?ﬂe &;ﬁe&e@?@&h%h&ﬁ
y. ef I's of this class

mol es of al Kyl ene oxide per amne noiety. Pr rred neterial s '
al so havethsoghiclsoidispgsipe o5 emhlgionk Jbe tvelfolF of 21sugheasiolf or erdeisinpds &picalth thy i n

t hese sof i it . l . S
et ude_ e AR ARAONR SAETRothu Rl BLAS ATMRGUL SEARS o
S/ 20, S/ 2sn amgleRulnodrplrecssslistrerpagistes TeSighow theAleliole. 15 Preferably, the

conpounds of the alkyl or alkyl-aryl alkoxylated surfactants and al kyl or

al kyl 2aryl anFerepurpasesdf, theyprgseatrinyentior ehe Immo@@(?lhfdfﬂedem‘dveewms todilueibag
general f Q&fwﬂtﬁ{tioﬁo?‘séi}eﬁin i a&icﬂn}@dénfs Xl tlﬁat\'\ﬂl%ﬁ 3ﬁ£e(ﬁaﬁ;shm§§ b'esefﬁc% RGtad from
the group consisting o sgpurate or unsaturated,” prinary, seconda y or
branched e¢eapmicallk gnplied toas Kssne sely Fonyxampda b ésndiscussed Helpy dersceaybd rppliag n

From about B e apBaity S iaR then DAL ARP SR R oARM I R R 5L DY
8 to aboumoying wehrobdesuat Hipically oalyeieatlpy levelsieas: onthe anflarief A% tayrwdightof ey ;

. }[Nhh:r eky easbciltéd ki%ué)eéfes%h%ng LR tilrﬁedfié?&sl aqg\”r&lglr&{ RUitRec®elsF W&J}athé %@ﬁleOf
sense of softness of a tissue. This means very accurate metering and spraying systems would be
required to distribute a "pure" softening active ingredient across the full width of a commercial-

scale tissue web.
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foll ow ng groups: -(CHz)n- and/or,-[CH(CH3) CHZ] -; wherein about 1 < n <_
about 3; Y is selected fromthe following groups: -O; -N(Agq; -CCOO0; -
(CE-) N(AWO12485Rs- O ; -B-R3-N(A)9 ; -B25 R-C(O O ; -B- RPCN(UBO¥EM$-; and
m xtures thereof; wherein Ais selected fromthe follow ng groups: H R ;
-(Rz-OZ H, -(CHz) XCH~; phenyl, or substituted aryl, wherein 0 <_ x <_
about 3 and Bis selected fromthe follow ng groups: -O; -N(A-; -OGC;
and m xtures thereof in which Ais as defined above; and wherein each R is

selected fromthe follow roups: Rz; . phenyl ; or_substituted ary]l. The
Cormnalhyar Ui pRvast #f s POSKE B aHBL e Beve Sp R PR Sk B OERAT

C, _4 30 alvi¢h itds leaChtbnedto®d ndbile with egatdhe thaltisans ¥trGduak NSpedifitSlyf it @Mesaué S to
-about 30. ialthe nunber gf et hoxyl at e chai H‘% typically one or two,

pr ef er abl @I%(% e LAMPRRIHAL ‘?fh‘_ e RiGHASE HVEHoR yol theh HSACH Ve maredient efyihs eopmogitighe or
two, pref gsiald pridifly 3R dhdlsirface ot BEorbdnRtissi® Wb SkifSminiBalSdbdisitodr ifio Msual |y
-one. 2S5 W O 112/a8-1S8 PCT/U SO 1 /8598 Preferred structures are those
in whith fptesion of frewep. dyhils nopjishingdo by beundsby thery, the nplipatsibelipvepthatifhie when
P = 2, g [sdctiB® of thdRIfRniAE RoMpsPibnakRh Hldtatel UeBitlch Rretts Ghsudpenddd pdticte 1 OF
2, and 7 <_ z < 20; and even nore preferred are structures in which m=1

p = 1 or PMhichhindy more quickly|and pes@anspily diepdf the scive ingmediens wepg feoks, PRalied and’

non- al koxytad@ theNRRicRNFSr exbthpIBGE A¥eBevéll Hr Rddh¥ioRedduainhdbRerRlskR ¥Mleat ed
and non-al koxyl ated bil ayer disrupters with bul ky head groups are generally

( ayer J ul Ky hea
derived fFEWPSadigrid arstaine foan ivich @, beprbsiantiyely deposiiedopmiatile susfpgeyof the
al cohed s, fib$ bbth@Ghrfize oPthK Yiksub PSP web Afhtelalyy o fRRNE Aftie @GSt kel % e
derivatized with a carbohydrate group or het'erocyclic head group. This
st r uct ur evehigle. erik apmisd Jpmplaadpinybyseppsast teod wavigh inkp the interag! RY/the tssua web.
al kyl -aryl al koxyl ated or non-al koxyl ated hydrocarbons. The heterocyclic or
car bohydr at e The ApRrlisayts draws) digteviared reehisles ipd sofidning eqnepasitipefe carhiisivg ueh g.
ethyl ene Q& R pRy! X4 i hif i ably
L pout o (R S RARRY WSRO I RPAD LT o AR o BB
hydr ocar bWQj’F@&%“W 3 gpEngaeig spAkIr at e or het erocyclic surfactant for use
herein have fromabout 6 to about 22 carbon atons, and are in a straight
chai n'®onf i gulVatly seftenficemeredisnty cemdieedisslverthén 25vehiplyr Bemingon stiatiannigiereinom
about 8 t RRANhal e GHRAAR s ARBMfthIONFeRhig AP il%l'éﬁYeln%rﬁ?e %E%ﬁm&@ﬁlly’ﬂs

t th f al kyl"ene oxi de chai

car bohydrate or heterocyclic noiety w eac n present

i n aver agéesapRieifor safely and enyironmersd reagons{ Bhegfory, ter be atieble f3Mise inghevehisie for

car bohydr ' [ ; ref erably fr. - bout
15 ol os. DrParkpl BecbraHE e, F kbR Epite A8 Bk APPD
bet ween aivgtediests dpwribdschereint andmpittethe tifsua bubytrasthien whickl éhetsofteringrempssitidraof ant
mol ecyd e | hin it kol ide th: e on
the ot or SSyer T h oy omiol o Br Shelr riher l Quse mXGHPRRLNE Rt B 307 O
this cl asigedientyifabercae safgp issuen (pither in theitissi manyfaesminaQiro@es dracusarstof tissue

products using the softening compositions described herein) and not create an unacceptable risk to

the environment. Suitable materials for the vehicle of the present invention include hydroxyl

functional liquids most preferably water.

25 Electrolyte

While water is a particularly preferred material for use in the vehicle of the present
invention, water alone is not preferred as a vehicle. Specifically, when softening active
ingredients of the present invention are dispersed in water at a level suitable for application to a
tissue web, the dispersion has an unacceptably high viscosity. While not being bound by theory,

30  the Applicants believe that combining water and the softening active ingredients of the present
invention to form such dispersions creates a liquid crystalline phase having a high viscosity.

Compositions having such a high viscosity are difficult to apply to tissue webs for softening

purposes.
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Preferably the conmpounds of the al koxyl ated and non- al koxyl at ed noni oni c
surfactants 25 with bul ky head groups have the foll owi ng general fornulas:
R -C(O) - WOPEIRSY | "; CH-Q RZO) ZH wherein R~ is sel ected fPERUHE4EIHUP
consisting of saturated or unsaturated, primary, secondary or branched
chain al kyl or al kyl-aryl hydrocarbons; said hydrocarbon chain having a.

| ength of from about 6 to about 22; Y' is selected fromthe follow ng
groups: -O; -N(A)-; and mi xtures thereof; and Ais selected fromthe

o124, 9 CH Aot il B0 hE e BPa¥bes Shsolri- it o

i s sel ect igreftiemanitt haexf@hlbemmgmmll‘yuaﬁmaf whilerialiddihiog s dasﬁrablbemghoédebw tﬁg]
-groups: | 8 PCT/USI |1/, ..[ CH(.CH3 -
and each %Qg‘zég §‘étf‘§ f’%rﬁdlf:’?zt 'M%é“%&“ﬁd‘\ﬁ"ﬁ&“%%éh S’mﬁ agﬁ’(ﬁ‘l"} (5’%@2%&%; and
mf is fr oneladmbly&e t8 theoveRldIzUA g4ln, neﬂlﬁﬂilfgﬂfouh&lﬁgf lhborQ,&H&Aﬁ;bég:ﬁn&ﬂBélieﬁe &%éle&tfﬂll\lﬁe cl gSS
-of surfactan Y.~ RS R erein = Nor O
o ofth BB éleéfe%oda%eaﬁ%ﬁééﬂew FMoHFERe TedvqiRginirgpctiony, andjqwering

- (CHz) XG‘QSlstalﬁo@@ﬁnZvdﬂlent @'ﬂtln m@éd@}:ﬁm in @@osity of the system, Additionally, again not
-CH., (CHz GQQ?B Wth x R~, and _RZas defined above
in secti oPfs @Qyé\lﬁﬂ% thezelecnﬁh’& ‘ian Cé‘faé" af) pstpofig presppy diffsreace qogosy Ve%‘ﬂ‘%)ut

20, nore Wﬁlﬁ:f\ﬁlﬁl&b%ﬁulﬁ Ihdt 10 tdedw MtbRBEWatel thiou gh fhe Veslclf:zwallI @dtfcfr@%@ﬁ%f the <_
<_about 20, Oapartlcularl preferred formof this structure the

het er occhfiS’(‘P ePF‘ rpdige frofes” F?Erfﬁ@?f ?gaﬁtfewltf‘}g ya decr@se ByScryis -H two RS
are -%(RZO )Z H, .and at Ieast one RS has the follow ng structure

10 ( ORz) 2. qlgeirelie. eskpg the seyepabyriteria daseried gbovedergmatsrials syitable fpruse ip o
fr om abOUihe Belricle 60 preAOIbendion ititwiiich is SffetRY IeGRMBARL WMicblitfdradsphiapt 8 to
about 20 carbgn atons and no aryl group. Another group of surfact ants that

can be us®d 9 t&‘“‘ﬂﬁ)ﬁ'}"ﬁ?ﬂ‘ﬁ@)@!ﬁ’“‘f igwaler fuiablgrion used theavehislstof thespresent aentesy mul a:
R6 - (O p;ﬁ*Kld?l'la)f anyV¥Ave rl@lbﬂn v@a@&ﬂolﬁﬁle'&ccﬁoly@s |mee§@ hediRe@tiidétia cfn ds CA

al koxyal kyl , or drox al k ., 2hydroxyeét hyl hydr oxypropyl, etc.

pr ef er abl feleded ipd Yqhyc e Ofn%? spfﬁsmes eprapsisifior of tt@rpr@zntamkewlon ppsatahabl y
Cl al k! é]lectn%lyte ARk B"an{EﬁﬁtQQ%Y@éﬂéW 250/999 wa@he §ftﬂe $opefi &?{ﬁﬁsﬁﬁﬁrm'

noi ety, g;e erably strai ain C-- gq or a nore
pref er abI pregfably; ngrporg H&Pﬁbwlé%lbwaghw ﬂ@rso nk@rﬁpmpom Pf?fee#b@r st lgvel

strai ght ghaddcolGiedbdewdenabailtloVibs £d a%d%‘?()%lby v h%f%b‘go?tcfalﬁgfz&ﬁ’gosn@ﬁ‘gasw' S a
pol yhydr oxyhydr ocar byl noi ety havi ng I 1 néar @% rocar byl "chain with at

| east 3 hwitheephydroys weight of tb@ﬁ#éf@b/&a Stl%rrtormpreﬁq ly, the eleafrolyip fsasgd aitadewvel
deri vati vgr {dah&h abafloysof P xouat 69, wwagm%yé s%h@ﬂ)lg t&ES R Ron. MeRhiiRrAP! ¥

wi |l be derived froma reducing sugar In reductive 25 am nation reaction;

nor e #t ef epaimt 9f thej decgrolyte wilk b4 thapprmeunt swfﬁplp@tffermm# thie| desipnd syt gl f r om

Egaz(groupmg&m&ét B fdlsp%% &ﬂmggg:aggognqyg%@ml t@nfﬁ‘ﬁ‘ﬁ?g‘)wn%@&'iﬂed

i ncl usi veViseoaigy WneliaBY Hnsmgafm@y&owcl%wnbpm@r(cmmwo ext d A ¢rel erefessly in the
al koxyl at gdeOeskeatabdiR S 0lHE LG 200MP5 bis RERLRE LESRF STk ¥ ShdaY kafe 7100 sec-!

using the method described in the TEST Methods section below. Suitable electrolytes include the

25  halide, nitrate, nitrite, and sulfate salts of alkali or alkaline earth metals, as well as the
corresponding ammonium salts. Other useful electrolytes include the alkali and alkaline earth
salts of simple organic acids such as sodium formate and sodium acetate, as well as the
corresponding ammonium salts. Preferred inorganic electrolytes include the chloride salts of
sodium, calcium, and magnesium. Calcium chloride is a particularly preferred inorganic

30 electrolyte for the softening composition of the present invention. A particularly preferred organic

acid salt-based electrolyte is sodium formate.

Bilayer Disrupter
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WO 02/-t18~s8 PCT/ US011-48598 wherein n is 4, particularly

-CH2- (CHOH) q. - CH20. M xtures of the above Wnoieties are desirable. R6 can
be, for examphis8 N-net hyl, N-ethyl, N-propyl, N-isopropyl PCHUSO1/AY8598
N-isobutyl, N 2-hydroxyethyl, N 1-nethoxypropyl, or N 2-hydroxypropyl. 5
R6- CO-N< can be, for exanple, cocam de, stearam de, ol eam de, | auram de,
nmyri stam de, capricam de, palmtam de, tall owam de, etc. Wcan be

1- deoxygl ucityl, 2-deoxyfructityl, 1-deoxymaltityl, 1-deoxylactityl, 1
deoxygal act i t Ylpfar SRABVETA Ekdne 1lc efemm Gfoidet Wi bdan sh

Al koxyl ated cati gy#lrc %wuat ernary ma i um sur acteantns 10 GA%SE&s( ?énts s
cationic @hﬁ%{?,éhm\éﬁhy?leamwlmh tb‘uﬂ@@@im@@e@ﬁmrmeaﬂ epsentip fantlnvenmrﬁmnar e
-general | ygdepiugte tof A Srvediih! t

al kyl substitut e%l p%g \L@JS tﬁé ?{8& Lglﬁj ttut e %gér?gg?l%tdg%f“y hgﬁatﬁ%}%l?ég%yl
subst i t ut edhidedepesited oe@taetrssue vsﬁbdAe noterahoye zeflition phelectalyte dlowy er netbasegn

-ani ness Whing hot ARl GN@lkYind Gerlvd" hfEkiedt SAGH

al kyl or al k; -arr Fbtngrouplg 1{1 |cst arrll}l%g I?:Ignpgtuﬁg ?hen {]ﬁoxy at egj%ﬁl?h one
or two almbvamvw@e Horvgiversif 160 maethelpeiipliigis wsedal@baﬁte s@@ratioh ean a¢0I'41yITdme

oxi de nDi ghhRSnd Bad folfld [ nd |6

am ne. Typﬁé nof thﬁoglii c%{gtgigﬁgl é%@%ﬁ% tfgg{t; %Jggé}?n mt emqual%oreur%nl zation
of ali phaﬁqfwnmatactrvatumedmt torbeanagrpmrated, therein mehily masm:mngimsgo,sxtsozrt ablampﬂabid

am nes hayi,ng f ha aJ fr. car bon
atons al k}c/»"(’%/ll aAtg g%'e(\ﬁ/)vihte{?w%eggg (é’fﬁ{sﬁgfl If}eé\de%{%%ﬁqlg %g#%gﬁjﬁ he am né‘ 4t om
each Havi digpdregs of haofteningadstivit mstadahiktyll aev@icrhegiisjeonmmbklvaﬂl at Tleast aﬁb aifnhae
hydrocar b9 clJ & théjsgo(?’tﬁ{lgéﬁétlge n%%/ﬁﬁ];ltra%m - Sh 9 egucttlon gﬁpe v1scot91ty %It 2 ISé)F %O§b| yand

are in e|t strail ranched chal n-con rgurati

there is one I [ raiah nf| n

havi ng about J&X belﬂ ﬂ{doo}rgﬂé% i 1lq% Béifévéd‘ thgtsbqlgi%rer d%n}ptegsa glzr}lnogr tﬁ‘)n

sur f act anpslhade lmdepf vih¢ Riqoidecrgstaltivo stalckirt @tﬁehc))dnsﬂasroinalf n&e asbftcanﬂmdcttve t he
am ne noi r f S I ene e per

al kyl chai %yedlehp H?gl? g%g %Qﬁs p%n%jh?b Op © é’fﬁga a '613 ¢ O?‘\f@l ene

oxi de15 andismptdn ;srbehauedbcb yedhcaome aﬂumﬁtcxastetnmomlaothe hlzﬁrophﬁbﬁsmlér iatekfgdec tms OXi de

per hydrophabi.c r.ou Pref.erred. rra this cl al so

have . ponimtfe a8 fup Ry sl RepdioR o NRERuT Ao oy PrfiNiece

sof t eni nglagafmoslmaamrrEscriﬁx drephaadenfees hydraiiil gaodpeymd thel ifigst Byt @ftonefontsih s

type incl yd t hoquad 1 Cl 2S n zo angd Va at-66 (soft
2 Fow ol 5 oBRa Gt farhnssm. SHiesTRG Ane egproogbp s P srerh G iR o
about 16 é2fwmdyi2anits) from Wtco. Pref erably, the conpounds of the

ammoni um al koxyl at ed cationic surfactants have the fol |l owi ng general
formuR@d: 28 InWOditidRto prBvitling theRistpsity YeductigrReen€d)itz discuskeR)abové, madesalebuitalle and

RZ are as foquse rl%\da f))liaej\f\e/rl gils'lr%{) r Stoulf Bé Icgmnpalabﬁeb\?fi\{}? ‘other components of the softening

composition. For example, a suitable material should not react with other components of the

softening composition so as to cause the softening composition to lose softening capability.

Bilayer disrupters useful in the compositions of the present invention are preferably surface

25  active materials. Such materials comprise both hydrophobic and hydrophilic moieties. A preferred
hydrophilic moiety is a polyalkoxylated group, preferably a polyethoxylated group. Such
preferred bilayer disrupters are used at a level of between about 2% and about 15% of the level of

the softening active ingredient. Preferably, the bilayer disrupter is present at a level of between

about 3% and about 10% of the level of the softening active ingredient.

30 Particularly preferred bilayer disrupters are nonionic surfactants derived from saturated
and/or unsaturated primary and/or secondary, amine, amide, amine-oxide fatty alcohol, fatty acid,
alkyl phenol, and/or alkyl aryl carboxylic acid compounds, each preferably having from about 6

to about 22, more preferably from about 8 to about 18, carbon atoms in a hydrophobic chain,
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PCT/ 11501/ .18S9ti Y is selected fromthe follow ng groups: = N+-(A)q;
-(CHz) ~ N+-(A)q; -B-(CHZ)~ N+-(A)Z; (phenyl)-N+-(A)q; -(B-phenyl)-N+(A)q;
with n bavag2/#s458n about 1 to about 4. 5 Each A is independ€ntuspl/gesvect ed
fromthe followng groups: H R; -(RZOZ H, -(CH2)XCH3; phenyl, and
substituted aryl; where 0 <_ x 5 about 3; and B is selected fromthe
follow ng groups: O; -NA-; -NAZ;, -C(OO; and -C(ON(A)-; wherein RZis
defined as hereinbefore; g =1 or 2; and X is an anion which is corrpatible

with the softening active |ngr edi ent and ot her conponents of the S n| n
conposi t i BATC Preigdht ap lid prsaliiencythai. ayhereith g Ipatronr e dydrogen afo

2, and abgdpoand i emaﬁhwm@Q 5onis}eera9rye<fﬁf Rl FeRrably fsih UBARS 3 k1t £3) m =
.1, p =1 or 2, and about 5 z < about 20, and nost preferred are

st r uct ur e3nd gy mpEsprofprably froal aboyf Syp about A ¢thylsae pxide meicties tepelidaan HRB of
(5)-Alkyl fr@imag&lt%ltg%ﬁﬁlt 84 %fé}mRy BBin Gb Gl Bt RN ammme@erfw gk gohave
the foirnula: - L(RROX(RZO) YR m wherein Ris C,

| i near? al K’ﬂbOUtC}ﬁ Z branched aI I yI C~_Z, linear alkenyl, C _2, branched

al kenyl, and m xtures thereof. Pr ef erably Ris C8.,8 linear al kyI or

al kenyl . R i sSuigue bipper disrupgerg ajsognclwge nopigaig suriciepts wigbuiky heask gpured al kyl |
and m Xt uggsiditRimeof; preferably R - is -CH(CH3)-CH -. Surfactants which
conprise a mxture of Rl and R2 units 20 preferably conprise from about 4

to about 12 - ChZ- CHgy pldBhds hadifly GO ARnDAL I ON Wi th from about 1 to about 4
-CH(CH3)-CHz- units. The units may be alternating or grouped together in

any conbi nation suitable to tﬁn_e;(@‘)pyrrﬁl;@t) rCHI:@(Rf@rI@bI y the ratio of R
units to RZ units is from about out Preferably an Rz unit

(i.e. 10 C( (g CH sdlecked Hnt B nBsl: tcfanstxhﬁ 'art;arne%@o@&r@ma@dl ;S}Y}ﬁé}y t%,\écotnhﬁ'y _
bal ance of the chain conprising tomaout ts. 25" R3 is
hydr ogen, oxchrawshed ichaim plky qxryqlkyleed @W@@%Mﬁeﬂldahﬂdmcafbalh ahem mvurge@ lengfhrog of ;

preferabl \ t Ryl gea.. . n,

C “or i nia APRT Bhu Y oo iBGE e (R WORRI0 N OBE T

hydr ogen. theigeh atlhé\ is selestedhirem thegigbowing g@upﬁhé{,ll*ndé& -@). Al s(CHhaCHgwhenyl,r0 and
the R4 un I / mis
1 or 2, th@sﬁlﬁﬁggaﬁ%gﬂﬁgor_ {< 3838\% %‘dg ? ﬁro@%oﬁ%%}l%é&%a%’t%s% Eﬁh-graz éee?egﬁﬁy m

is eql@al fromlthgnfliowing equed ot gofhbinptems| ¢fi thg foHowing grOIEp(sR' G)GHZRQ(})IGIRB]- uni t

or et or abl [ RaEb g D kg A0 BleDAE el QA DA R

10. The i mdem gbous2 forabomt@; t 0 about 10, preferably 0 however when the 5
index y is not equal to O, y is from1l to about 4. Preferably all the

al kyl eneoxy unbt s awsefatanislheviegity farmutas. Exanpl es of suitabl e et hoxyl at ed
al kyl am de surfactants are Rewopal C~ from Wtco, Am dox CS from Stepan,
and Ethomd O/ 17_and Etheom d- HT/ 60 from AkKzd._ Hi ghYPoI ynmgges 10 Hi gh
mol ecul ar wei ght Bokyne ereiRafter "hi gh poly ¥th are
substantially conpati be wit/h the vehicle can also be useful in order to
achi eve the desired extgnsipnal

RS R®

Rs
20
wherein Y”” = N or O; and each R’ is sclected independently from the following:
-H, -OH, -(CH,)xCH,, -O(OR?),-H, -OR', - OC(O)R!, and -CH(CH,~(OR?),.-H)-CH,-(OR?),-C(O)
R!, x and R’ are as defined above and 5 < z, 2°, and z’* < 20, more preferably 5 <z + 2’ + 2"’ <20,
and most preferably, the heterocyclic ring is a five member ring with Y’ = O, one R’ is -H, two
25 R’ are -O-(R?0)z-H, and at least one R® is the following structure -CH(CH,-(OR?),.-H)-CH,-
(OR?),-C(O) R' with 8 £z + z’ + 2> < 20 and R' is a hydrocarbon with from 8 to 20 carbon

atoms and no aryl group;
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viscosity characteristics for the softening conpositions herein. In one
enbodi nent, the high polyner preferably has a substantially linear chain
struct ur WOURdGM a | i near chain having short (C, -C3) bramemdssoprssas
branched chain having one to three | ong branches are al so suitable for use
15 herein. As used herein, the term"substantially conpatible"” neans that
the high pol ynmer appears to dissolve in the vehicle as the continuous phase
of the softening conposition is being prepared (i e., the continuous phase
appears transpare slucent. to the n {g e). Such polyners al so

tra
shoul d not de§tabPPb§$h?ﬁ%£§%?¥ HPide SEBRBYS P E@ to their presence. For

exanpl e, a suitable high polyner w aye a sufficiently | arge nunber
.of anionic 20 substituents so as ¥F[é€ﬂ'g&$s'%culation of the softening

composi t1 BNER BFAKE 1B FRCaPEIeaBig s i A ReRRTb Eata Sas

-ani oni ¢ hag) aydiotdibyli moielyy ahdwadheels @fpotyﬂydibu)myﬁhcattmhﬁmetﬁ/ €haing Vd @ingrl

Soot cbr r Pty RE vk e s, il diFBh el 6F PhShireieig Betsha by

theory, i erhatieethe@uE hntiath ROk BEHS a SytlicaRbo-T &1 pdiks Esabéhaiid) of lkdkehRA abl y
sel f interact mﬁhh%g,%@e vehicle at the nolecular level and with particles
of the soﬁ?@ﬁ?h@:ﬁ i ingredient (e.g. via entanglenent, surface

absor pti on, c at ractron in order to increase, the extensrbrlrty of
t he sof t eni ng @hlﬁa 3£ 513 ]‘F"(SS et 1H““a‘rdersé‘§fﬂﬂ“t"it Flﬁm?l@‘&ﬁrg’t“inﬁfh ¥ Ppesprfaant 0Bt ur e.
As used hedigd feutrhleed Q/litmsuﬁd@faﬂﬁfloﬁ bESHpbiR chdrfe diith @RERSytE nTRA sHRIHN ki on of
the fl ow of sofégpln os|t|on within a spray apparatus into individual
dropl &'s H§WPW§‘ tign ¥igeas is 30 sufficiently small that they becone
aerosolrzed mer s usef e n are referably hi gh nol ecul ar

wei ght, subst ﬁWP SP§KPFﬁ%%?W&H%%hf%ﬂ?@@ﬁﬂ@&P ®The hi gh nol ecul ar wei ght of

t he po!yingla gmaﬁnﬂ&y mwhﬁk al %glthesextenslblllty of the softening

conposi t SteH tHat e coOrpos tabl e for extensional processes
in a spray ap i i eved that such spray process 30

02/ 8. 158 PCT/ 08 ?‘fbéeﬂg‘@ ‘é@g nogiopiq Yagianty are cgengrpify, ey fr?awﬂrwafédﬁl ze

I arge enou@bmtmprwtaaa@e@htm@l@ a%h&le’atWié&fsl éikqu:ﬁ&ﬁﬁd Toﬁalﬂﬂtzﬁylt(@% web

rat her_than being carried outside the vicinity of %Harr
adj actht PHEPEL FIRORYHe acidavhiseer the astive harregea&@&rlkwlareatwr&%@ h3%etkhlgne

aerosol i Z?l‘a’eralﬁsetﬂmér{e bgas ﬁl@l@g&' (E %deth}tl% omcﬁ Qntl%‘ll priflend rt'ﬂtﬂ'efj TH@se nonionic

sufficien é@SO{Ub e/ swel [ abl vehicle so ds to enable suff cient
sel f i nt ePHtetanfPrivse bfrrszetprttrwy thh‘@ fs%lr phoybp tarbort/22 Gapgn atnse tharlkylores.

As such hpgbhyPehatiTBhe afeOih H fHdight aﬁmsa,lnﬁgdrarb% pr@feHBE' éﬁ%@hf:lzlﬁunoéonﬁkﬁ%dn@r
solutions therein are partlcularly preferred. In order to effectivel %
¥Yve

interact UAVTE G abouh B dp abryt {hesbnteras Mt theikyiene loxidn beig prossat. mielare

i ngregg en have
et bt - ey Bovide Pt KRS 3k 301k O3 SE R 3P U

wei ght avmomg]efefmbb'cfnmarabvmﬂgtmt abofit thmolss bof alkylenaaonjds ahd mmta[heﬁqtabB'Oﬁ)orﬁ)OO to
about 25, r 0 b +000 0,
even nor egl?ogl E?g‘gr ap{li 1?01%1&5%Sﬁ%lk%e%o(%{{%eagpeﬁmgbrgﬂ% b 0&8%%08%% a %éﬁgs)en%%?
typi call yptblntsmfatsom]tanzat@()ﬁ?(ﬁﬂqzt°@) abd/ot dd Sot0@0AEO G thiteesolfteghg nehesitioas.

R R e B L o e

sof t ep$ nglacei-vey 1|-9‘)gﬁ<ﬁd5-e$lfrom'[3helll &’Hl;taﬂamB-eaSild”lg—le)fﬁoﬁﬂBASmahd BHCBnt B5ar i d

reduci ng r f ture. r t e s fi~ ctu

conposi ti iﬁ?a#ér Ct%%tﬁ’&magé' B‘Pfgaféﬂ]ﬂﬂtﬁmﬂ @e?“?’rﬁ?t%“t ngtg“EgtmcgﬁH&gl or.
during spram HehtsnanC igdfdIf CoR6 e aloL71 G e Rf'\orféxlioﬁléﬁé qmatn@m coad NaS0
.Ext ensi onal ar eIongatronaI viscosity (ri | ates to the extensrbrlrty

of the cofBBHLrRDEnPIELINSfram Earvard Iy“tpﬂfﬁ]%ﬁﬂﬁﬁtld ASH4.diopeBi$onal
processes such as spraylng The extensronal vrscosrty i ncludes three types
- of deforn(zat b*-n-a\ aryLamige oraming gxidenogienic g lptedquslactalts i axj al

ext engi onal sc Sit [ e shear extensronal vrscosrt The uni axi al
ext ens? onal ‘«s. tlgyl 63 ‘?’ﬁg‘&’flt ngRionico purfartpnts  wifh wwen@rewarll%@&ée@eély The

ot her two dawee ffﬁ)lnpé'h@lrat\éd DE Qfidatuk L&, PfifatyTRAT te%&tdawauy Iaeorhﬂsaﬂr@tbacﬂiéé?ag? ion
oun

or form ng pcesse ch as drop [et formation. Wthout bein y

t heory, .tﬂeﬁ@ PiFLY, V'errhsaolt ﬂilatl b%rrreaw%rrft ighl henggic aeléwébrfpgyonrrrtqdé%@aes

ext ensi onal viscosity results in filame#t formation and an increased
droplet size during spraying, for a given air pressure, because the

i ncreased viscosity provides resistance to the force exerted on the nascent
droplet by the air jets within the spray nozzle all ow ng additional

naterial to pass through the qurd orrfrce bef ore a droplet separates from

o 1 Y o " Y Y 1

j




PCT/ USOL/ . 18598 of a factor of about 5 to about 500, nore preferably of
about 20 to about 300, and nost preferably from about 30 to about 100, when
a sel ect adOh/ggaspol ymer i s added. The hi gher the | evel of PChaSot/gdsopol ymer,
the greater the increase in extensional viscosity. The higher the softening
active ingredient solids content at a given high polynmer concentration, the
hi gher the extensional 5 viscosity. The extensional viscosity of the
conposi tions of the present invention is at |east about S Pascal seconds
at a anck str

1 f th ti , th
sof t eni ng® Bﬁﬁ’b‘ f&{e’h@flﬂ@rﬁ@ é@ﬁ@“ gﬁ%@ N O?aﬁwﬁ Phad'wv Hn'évo RS | gnal

Vi scosi t yor twotahl@wnaragﬂe Qhaihd ﬁﬁb&awthe%n{?ﬁesﬁaétmnmy QihshabigaPsshit S0 ABRs
.Pascal seconds, |calb¥ from about 5 Pascal seconds to about 1, 000

Pascal selebdmsom%mewvv ecaFihylens eridapriar momyiese axide) peromels of gmiso Jhe 10

750 PasCajming mQ0dsy afieRxidD 5 fctiRls G8] bs¥ hefeRiThA8 Féin §boﬁt3‘8°cé‘|abou$ 88 QRSN t O
.about 600 Pascal seconds and nmost typically from about Pascal seconds to

about S1002tmaS @Al aresiahersstaight ﬁelruwebr#@h?fb?latwﬁgqrh@nemeéqiahlb fhare §io8eosi ty
i s cal cul gaecta6h H 4Lttt Qhéubeod?ghm?&x fRfing a%ﬁt*% B 8h&lt 18 1chi®bn hBmk BEth one

Anal yti cal” Met hods section routon ratio (Tr) is often used to express
t he ext ensi weadlkyléngvoxisishrhoing attaclT¢det01tEe mmmatnmety,azma@emee dnduntseef 980 abautrati o

el {E.‘élje% glﬂ%lgepgl%evée}i Gl foibt) aﬂ?&e&ﬁg ﬁ[so'ﬁqeﬁfou%’ 53§t Y gxo?e@of m =

~le(E~~ t e extens ona VI SCO i'S depéendent on the
def or ni at hlbylemabcﬁie( :sid)mcanpteferabbf a dingle dkylerm oNelmham emnthE laonirct mctld:te contaiging al

ext en?d OnfrTIII’]Oa i)mﬂ 1 oles Q aﬁ? rle?ig tox?éga hgrearr(x)lfe 1%0165' 'i’req‘ rre(a ma%er{a[l\lsecyf't tl%gl an
fluid, suc he conp 0Si'tl ons rern € extensi VI'Scosity 1's

depen dent class alsb elaﬁbf)@lii‘ fedntsd ess rt%ea:béﬂ: 0°REd *Clandor( do) not lsblidifysin alles® sdfe&llﬁg f ound

t hat conpositions f the p e i pvention_ typica hav a_Tr nratio
of at | eaSTROSHERS Xa‘??‘ﬁ? eéhﬁwletﬁ awrwu%uafﬁctﬁ% ."1954‘1 3 (3 rdbyaria o

about 5, ORflneRufend ¥ EfbinYenk® €/B02L941IT/ZH) S129, 8P9Uhd h&@&ne&wem/zmﬁe T25
typically fromabout 30 to about 500, whén neasured at the processing

t enper at uffema¥@o.700 s' . As used 25 hereln "Processing Tenperature" neans
the tenperature of the conposition when the conposition is applied to the

ti ssu® web. Tieferahbys ewswenpesids 8 ithenalkylor glkgkaryalkexyintadeuefpeiantapsaalled or when
shear Vi SRSIAW ahnineBARIL R4 a @ne Qicfdk @fk@ﬁlat@d‘lﬁ% th'é%l%%vmgséé‘ﬁ&’a{] fofrfdid:y for

sof t eni ng conpositions accordi ng t he present invention that conprlse a
hi gh polyner it has been found th@t-yow -y aqHV|sc03|ty (~10 sec') 30
i ncreases by a very |arge amount, conpared W th a conmposition w thout the

hi gh pol ygREreinPiatn RGs legaeds Iﬁ%‘fﬁr thé g%&B &%&s&ng' of ﬁﬂfrat@(f Bﬁ%hﬁ%hréf&f %rlm-!l%h 32
WO U2/ . 1858 PCT/ USO1/. 18598 ng exanpl es of suitable hig yners

i ncl ude péq091&@mrdwwmhcdaﬂbam@8m aﬁ Hlodery bmrmé@na@alwlwéwﬁmb%@a@ paqurably
copol ¥Frer §aiiy AMYglr GRIPHLPS o Mobhd, Rors Bleteibly Bom about 8 to about 18 carbon
atoms, and even more preferably from about 8 to about 15 carbon atoms, preferably, linear and

with no aryl moiety; wherein each R? is selected from the following groups or combinations of the

following groups: -(CH,),- and/or -[CH(CH;)CH,]-; wherein about 1 <n < about 3; Y is selected

from the following groups: -O-; -N(A),; -C(0)0O-; - (0<-)N(A)y; -B-R*-O-; -B-R*-N(A),-; -B-

25 R-C(0)O-; -B-R*-N(—0)(A)-; and mixtures thereof, wherein A is selected from the following
groups: H; R'; -(R%-0),-H; -(CH,),CH,; phenyl, or substituted aryl, wherein 0 < x < about 3 and

B is selected from the following groups: -O-; -N(A)-; -C(0O)O-;and mixtures thereof in which A

is as defined above; and wherein each R® is selected from the following groups:R? phenyl; or

substituted aryl. The terminal hydrogen in each alkoxy chain can be replaced by a short chain C, 4

30  alkyl or acyl group to “cap” the alkoxy chain. z is from about 5 to about 30. p is the number of
ethoxylate chains, typically one or two, preferably one and m is the number of hydrophobic

chains, typically one or two, preferably one and q is a number that completes the structure,

usually one.
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conposition of the present invention; vinyl polyners including polyvinyl

al cohol ; pol yvinyl acetate; polyvinyl pyrrolidone; polyethyl ene vinyl

acet at e; wolyetdiyl enei mi ne; and the 5 |like; polyal kyl ene ®cTdew1/485¢% as
pol yet hyl ene oxi de; pol ypropyl ene oxi de; polyethyl ene/ propyl ene oxi de; and
m xtures thereof. Copolyners made from m xtures of nononers sel ected from
any of the aforenentioned polyners are also suitable herein. Oher

exenpl ary high polyners include water soluble polysaccharides such as

al gi nat es, nans, pectin .an erivatives, ¢ in and derlv tlves
and the i keaﬁrﬁgﬁ‘ﬁgéﬁﬁ’ﬂ“e&ar@ﬁ‘ﬁ?‘a lﬁd‘&’fcg%nt LB gy a’fi)g 3gar30 gie sanapsileor
karaya gup) bl ﬁﬂﬁé&ﬁfaﬁt@nﬁﬂ%d Rk PrefABRANr iR RS th WhiKIEmGUITE, = M@tﬁancﬁpkebl e
.derivatives bf cellulose, such as al kylcellul ose, hydroxyal kyl céll ul ose,

car boxyal Ky20¢ end gMep geore areéered ard gtiuetures irdwhick i ds pt=h & oe 8f andSb s Hbl.ylier s

(e.g., gﬁ"?&‘%& aci d, pol ynethacryl i c acid) are generally not avail able
‘in the hi ar wei ght range (i.e., SOO 000 or higher). A snall
amount g of @rmmm 2RISR, hea HNoREL RIS | GliEAL S BiGRChed pol yrers
of suitably hrgh noleculrar werg rern. tne nrgmn pol yner, when

d
Cvention in anuafOuR e&%ﬂ?&%g?%‘g .lﬁf@tﬁ%ﬁé’%@@% oAt Rl R DERRERE |
resul ti nggersraly dkiivedtficonsatiuateder unbesursted, ayimay qpd @cpes@rxtmn atchladls, fatty acids,
substanti Qllkkly Ipfilénol O;nd V\Eﬁ?{'ls Ba]-(:&z 1@' %Scﬁgp&%l ﬁ%r&gtdeﬁ \g &rﬁtﬂ g&[&{e élt ;| ssue

web. Thes use are typlca rese ran ¢ from
about 0 @ﬂemgycabdimd Sonp. %“hlmtn@tttrg' parc thed pe foptmnahjmsuhsumte(dlwiﬂo mb:oalkylZ)rvw %

about 15, oSy BHTE Mol Qb Bkhac et A Rishec, 5 BRI S bRl ¥

range i s blsowdenl hibote o riioretaiiy el oxddoeiining (25 eﬂw%ne btide mdﬁo:mmpykanmwlﬂe) find

that at a _rel.ative oW ¢0 ntra t hese n|f tIy
i mprove t ﬁec‘ﬁa}fa?{m%rge%’g réé8 3‘6@?% XA {’%Qﬁ&dw ?W%%ﬁ%’%ﬁ?ﬁf at ?fs Fatbo e
f ol | owi ng Thé& hgdrévardon propk o thel (ﬁfboﬁf'dra[fabﬁlﬁdte&b@cl@&u’frﬁhhﬂ fb10use lliSI%marﬁlvélfr&hgh
pol ynmer f i nvention. erf |.ocO

0 rpqses. . of the pre N300
pol yacryl éﬁﬁ“@gt %W‘??gz ciﬂ?fe@iaffr'i‘fsa?\‘?graéfg‘@aﬁ% gt § aé‘?c @fﬁ?%?f%%%&f thirﬁ 1566’6 000
and Super hidiecabos talilvi\irotadbost SWe higut maaﬁfoagammlmhaf t\mugméne@fudamms

S, 000, OOObth of ich are avail apl e St anf ord,
Noni oni ¢ %@m %ﬁ%y‘ﬁﬂlﬂ?%"%W&fE aﬁ‘y{?a%ﬂ% chaipairesrat I%G@Faéﬁém?ﬂﬁ'ltse‘gul ar
wei ght of <&9011t30q5}9£e@9 < ot 59, QR Q@&rﬁdﬂy&at@@ph&&@eycﬁ@ﬁ@ﬁﬁl o8] Preferdbl®

avai l abl e from Scientific Polyner Products, Inc., Ontar

Pol yet hyl &RE FPHe’ RAPPHgL oamled efritkodane oxide PrRoieviaHP aﬁldﬁéh@wanéfmtszsefe@ww s

avai | abl e péivesd Mot &Ghd Gh&IT1103hol &0t alliYidnVRAKHIE GotalWer sn'ﬁ“f&&nﬂﬁlb%&ﬂé HcluaRigght
cellulose as is available fromHercules of WI| m ngton, DE as Agual on

cel | uPBse abfylene ggde oppoththe hgdragrboprheicapd po &@é@&erwﬁefr OYCE?FR%}‘FEPFF Y-t he
Softenlnggg‘g? I r 0 efiis as
may be kngwn gsst) f Igﬂ%f { d};g%éérfrgmeg{ll?ﬁ%%uﬁ@ ﬁ%el?\gggl 6(231131% Eva!)ﬂ?% gl‘rainsgigt ens
for pH adudeiaist (may be required to maintain hydrol ytic stability for
certain softening active ingredients) and antifoamingredients (e. g., a b
silicone enul sifeerally jthe earapounds| &f the alieDiaiedCodriongikogipaisd nofiok ghufastintsM  as
Dow Cor ni %h%%ﬂ(?he@ﬁgr&xﬂ%%ﬁéfoﬂgwﬁﬁb‘éeﬁepal E&ﬁuﬁ@ f oam ng when the softening

conposi tion of the present invention’is a red to a web of tissue. It may

al so bg desirable to provide geany.vt9cGoNt-talo®)E) Activity of undesirable
m croorgani sns in the softening conposition of tzhe present invention. It is

known t hatypef.gari @ﬁectécpfr&HQllik @suP@nbiflno @ siPLAS or ¥RARTRed Pﬂ:@l alyh&cdidks: can
cause degradation of the con‘iom tion on storage. Undesi rab of gani sns can
al so pot et b@mp}ydtqhawﬂ@'ﬂ ot alkplsaylhydrocarbasugidbystsecahon ghain davingie lepeth of

-sof tened ‘ﬂoh%yu&@'i@%hl L' %EQ&éc?éd%nli 91 LR %%e%r%ﬂé |V EREW PN, dL}ﬁ&nﬁé

cont ani nat e such organi sne. These undesira gani’sns can
cont rol | edhessplarndi’ng salected fremtth«:/@llamrmomﬁ K Bi oRf @éﬂ'H ré€8)iCH; nhenytlhe

-sof tenpng g &&g@% atmogheré’wsk <stlomb9§nd zslsggeﬂi {h%ﬁ B‘I LM ﬁ)f%&é@ | 0Gectedl 15

W | mi ngt on, een found t I've biocid
conposi ti dromp fthet il lopiness e@rups rov eqortibimatioviseof tisetbllawing broves: ofCEDendOr + %
Alternatively, the pH of the conposition can be
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made nore acid to create a nore hostile environnent for undesirable

m cr oor gani sns. Means such as those descri bed above can be used to adjust
the pH t VOB2/#HE range of between about 2.5 to 4.0, pref @ARISY1/4RSPeen
about 2.5 and 3.5, nore preferably between about 2.5 and about 3.0 so 20 as
to create such a hostile environnent. Stabilizers nmay al so be used to
inprove the uniformty and shelf life of the dispersion. For exanple, an

et hoxyl at ed pol yester, HCE S 4060 avail able from d ariant Corporation of

Charlotte belnc pose. Process aj y..al So be
used, incl CﬁggﬁgE%ér aé'Qﬁ?’r%’ lssa?e Wé’ Zl?get?’ﬁ Vit Rroyes: Tﬁﬁ%ﬁﬁ%&@&{ afgm

obt ai nabl 8 fiomatodEI2BA-abdut &' of G eensboro, NC may be added to the dispersion
-to allow easy qualitative viewing of the application uniformty, via

i nspection of Ahehdriussfslederhlifasiuta foethis chenbiautfactatsds sur f ace- appl i ed

sof teni ng conposition, under UV light. Formng the Softening Conposition As
‘not ed above, the softening, conposition of the Rﬁesent ¢,nventR5n is a

di spersion of a ften R*ve ingredient in ~ Dependi ng on

t he softening active iKQgredi/ent chosen, the desired| applijcation | evel and
other factors as may requirge a particular level of jsoftening active
ingredient in the conpgsitiygn, the |evel of sofg sNgredi ent may
vary between about 3?2 WO -~8.~58 PCT/ U S01 /8598 10% Bf t he
conposi tion and about® 50% of 'The conposition. Preferally, the softening
active ingredient conprises between about 25% and abog{t5 45% of the
conposition. Most preferably, the softening active ingredient conprises

."E: br esenthgitn ?K"e@@%’O %\ﬁg@ﬁ%%iff o R Pl PR | ovel Sti??ﬁteagt
% % T
composi 14 PH e BTkt AR R RHEE! e bader O gBRN S Ohbouc
0.01 % anR! whnummﬁd@mﬁdemowmtsb&mw dwede atlefl 21, endo#’ OsHYGR flbhebs@fst€ni ng
active |n%r edient the softening conpasition may al so COTTBI‘I se between about

2% and ab@ut2°3wiot). PrETRpiEEPY threpiRbuinbapein + 5ob %ihiif Ty ehoudB 54 E alput 20. In
pl astigi Z@?artl&ffar @f@n&b@ﬁﬁomnestra&eé%nﬁ@r&wmmg 1§9W9a@lﬂser%gw?a weh' cle

is water naddlitlon 10 the vehicle preferably ¢ rises an a

al kal i ne @&ht BuesB] s -5k t‘aoéﬁ #§51 ©-&Ghnil end et &asélog@tRfélpg/the falmvmmm@mm se
m nor ing PN UgiR2p r Pl $O0_ bility of
the di spnglfaélﬁqb%])éq?)aﬁ{%)&SR I_%%@rl?g’ggl tg‘lf‘ (taofpt)ag?g}tkl orJlr Zt(,)f gd %%’ﬁ? @%%aﬂ :

pr ef er r edaboof 20cnd Ry i S(ﬂiwpasmbmomtbfrom laboup B és@hotit J0pathoh koms ad pearyli gmﬂpar |y
preferred softening conposition of the present invention is prepared as 15
foll ows. The Amether group of ourfaciants thyt ¢anibs uswsigo polyhydroxarfetyrasidanygesirfstents | v
defi ngg iglft%[ Lfud which follows this description. Ampbunts used in each
step are sufficient to result in the f| nlshed conposition detailed in that
tabl e. The appropriate quantity q{(, hgated (extra water may be
added to conpensate for evaporation Ioss to about 165F (75C). The high
pol yner, r agh 8 n dded.
Concurr en‘t%Hér,ngt h%hbﬁeﬁ%ﬁ%f 8(&@%%“?%8% Qﬂvégzaz)lg&%{%};eldlg{ez’?&g%uﬁ as? 1 gl zes
is nel tedhﬁgowetéyh AdryiloxypyoRyLt @mm&t&lbfyecl}ﬂ4aiﬂi@’btmqr§@&férﬂﬂﬁ)c1 ohen nibylt ed

t
7 X bR 301 5 S g IO 200, LG,
m xi néP t oprefmbwtraight ¢hatm&7e01m@ksdlos plsenyd nmaslefetdbb{ﬂm@mbmhamf@ Geghilgfler ( The
wat er sol ypi i Hﬁos@%efeﬁ%hps a}éﬂ{ mélne@ t?yeﬁgl oPhIR lox nﬁ?t[nre tﬁe?edft egldrw(?s i he

conti nuous phdse, but t I's not e to the 1 nvention
pl asti ci Zeqlghydtoxyhydsocerbyb meieps hiwely @dheﬂbl ydeneatbylhetwinr withian lalstsbéllyémex:ls With

T hRAY Wnflorda B WP LRERAGY AR IRA RIS MRS (BERraBly BBl RUEd:

.within the scope of the present’ I nventi Once Ive
i ngr edi enpropexylated) dryenty Wiipseiernldd dwillplzer tlervkd tfhom sontduning cugantie ai wdedded (as

_ a 5% sol uphatlon reaction; more preferably W is a glycityl moiety. W preferably will be selected from
the group consisting of -CHp-(CHOH),-CHyOH, -CH(CH,OH)-(CHOH),-CHOH, -CH»-
(CHOH)7(CHOR'")(CHOH)-CH7OH, where n is an integer from 3 to 5, inclusive, and R' is H or a

cyclic mono- or poly- saccharide, and alkoxylated derivatives thereof. Most preferred are glycityls
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intermttently with mxing to provide an initial viscosity reduction. The
stabilizer is then slowy added to the m xture with continued agitation.
The remaiwide?4&83p8t he sodiumformate (as a 25% 30 sol uti onpCrasvhessotadded.
Lastly, nonionic surfactant is added with continued m xing. Table 1 35

WO 02/ ~8~58 Conponent Conti nuous Phase Water Electrolyte' Antifoanz

Bil ayer Disrupter' Sulfuric Acida Plasticizers Stabilizer H gh polyner’

Di sperse Phase 5 10 2. 3. 4. 5. 6. 7. PCI/ U SU 1 /8598 Concentration QS to

100% 2. 0% 0. 25% 0. 8% 1..1 20.0% 1. 4% Q. tenin ive Ingredients 45. 0%
0.25 % frBHe"d 1a*°‘q§’e8 c"é%@i 'g?ﬁ? é@fﬂﬁ]tﬁ&ﬁ‘“&@{:&w? 0§ %&dﬁ?‘%’séﬁ%eous
sodi um f odugiadbke. sol uti on Silicone Enul sion (10% active)-Dow Coi ni ng 2310' F,
-mar ket ed by Dow Corning Corp., Mdland, M Suitable nonionic surfactants
are avail abl ﬂ{5fdaﬂPt,%ﬁéthgé,emnﬁe@{yl,lcﬂ-emuB]']Eﬁdipyl,-lf\?(isuﬁdﬁi],k Nhﬂtglﬁﬂ‘&@@bdl’t‘ﬁﬁclg-
NEODOL 91- 8., Avalj as a 38%solution fromJ. T. Baker em ca npany
-of Phill i%gW?’BfethKG%e'%ﬁ'PHWi%H'L@Bflfc@ﬁ?rﬁ@ylacti ve ingredient obtained
pre-bl ended fro | dschnj dt Chemi cal .(g)npan .of Duhlin OH as DXP5558-6 and
onpribes. abdirCOT it . oryathiG Caaidh JEar Mo IS THATES HAFRSHEal | o
di est er qeapiieaniide, ylmThatde) thlfdvaniide, #EE S 4060, from C ariant Corp.,
Charlotte, NC Hi gh polyner is a nonionic polyacrylam de Superfloc N 300 as

i s avail abl e Wr omclysi ec-dlezcxyglu&mnfzodedxydﬁtiﬂ;ne 1tc&awrﬁdlﬂftgll,cmfelaa;@&hti pf teni ng
conposition is a,m , low.yviscosit i spersion suitable for application
to cellul ?‘%ga?t”?'g]etli?%%’%’“ﬁ‘gnlﬁ'ésléq%P%%ahﬁgiogwl’ﬁ?r provi ding desirable tactile
sof t ness t‘S jch structures. It displays a shear-thinning non-Newtoni an
viscosity.( cAlkoxylated catiopic guaterpary a niginsurd

h Hatern nsuaclants osjty | ess than about 1000
centipoise (cp), as asured at 25 C and at shear rate of 100 sec'' using
t he nﬁ{ hod de’gﬂfP’fYEQéﬁri%ﬁmf‘ﬁequﬁmwmmsé‘E SRR pulteRle 1oy Biseiyentipn dqe
conposi ti @ﬁex’ﬁ?ﬁ dérivet &mﬁ%&y alcgms, tfzhajrhcaia,loga&y 2dthyt E/séer%/tag@ll Mlﬁfltﬁ{edlﬂh?hols;[ hg
vi scosity ess than about cp. )| i cation Metho n one preferre
embodi mentlkyl syt W’éﬂ@ﬁg“&'ﬁrﬁﬁ‘%f i‘lﬁﬂﬁmt"mg’e&"ﬁ?ﬁ%’ﬁ@% R a0 Acifmpatee
appl i ed aédn@értedne akrifes WehiokekunpSold@§ be duiis réddtbd GrigPafbihe Nhg JNBA Qlkyl or
pr ef er abl whi | e th(la webh is stil] at an elevated tenperature. Preferably,

the soft eﬁhﬂ-@n@, SFAYBsthisiagHng compaid; is thep alkpdatedt withjong Ry two alkylene oxide chains

16  each having < about 50 moles alkylene oxide moieties (e.g. ethylene oxide and/or propylene
oxide) per mole of amine. Typical of this class are products obtained from the quaternization of
aliphatic saturated or unsaturated, primary, secondary, or branched amines having one or two
hydrocarbon chains from about 6 to about 22 carbon atoms alkoxylated with one or two alkylene
oxide chains on the amine atom each having less than < about 50 alkylene oxide moieties. The

20  amine hydrocarbons for use herein have from about 6 to about 22 carbon atoms, and are in either
straight chain or branched chain configuration, preferably there is one alkyl hydrocarbon group in
a straight chain configuration having about 8 to about 18 carbon atoms. Suitable quaternary
ammonium surfactants are made with one or two alkylene oxide chains attached to the amine
moiety, in average amounts of < about 50 moles of alkylene oxide per alkyl chain, more

25  preferably from about 3 to about 20 moles of alkylene oxide, and most preferably from about 5 to
about 12 moles of alkylene oxide per hydrophobic, e.g., alkyl group. Preferred materials of this
class also have a pour points below about 70°F (21°C)and/or do not solidify in these softening
compositions. Examples of suitable bilayer disrupters of this type include Ethoquad® 18/25, C/25,
and O/25 from Akzo and Variquat®-66 (soft tallow alkyl bis(polyoxyethyl) ammonium ethyl

30  sulfate with a total of about 16 ethoxy units) from Witco.

Preferably, the compounds of the ammonium alkoxylated cationic surfactants have the

following general formula:
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36 WO | 12/-1t8-4S8 PCT/USO 1 /8598 creped tissue web before the web is
wound onto the parent roll. Thus, in a preferred enbodi nent of the present
i nvent i oAVORE4SH t eni ng conposition is applied to a hot, GCEASH1/E3981 ssue
web after the web has been creped and after the web has passed through the
cal ender rolls which control the caliper. Still nore preferably, the
conposition is applied only to a side of the web that does not 5 contact
any rolls between the calendar rolls and the wi nder. The softening
conposition described above is preferahl Jjed to the web in a
macr oscopi cal 'y uni form fashi ogg%g(gﬁg{i"cz)ﬂg}gﬁgn ially the entire sheet
i.tion. Follow ng

b fits f th ff , of t fteni
‘aSBFi Icatsi o;O%he{%%ﬁhﬂ%%%,asggﬁqegggef’%gélggﬁ%%%ﬁ?botvﬁe vol ati |l e conponents
f th hi cl.e. f bl t | Iy | thin fil
o vehlcle. bt gt o8t el LGS B (L

of the velphalyB;Nt({Ag,; SBfghemilF -@0); Wi o betigdeineatdout BRAAbEItREr nonvol atile
conponents of the softening conposition. By "thin filnm is meant any thin
coati iy, hazeEaoh Ars BidepgeAddnilg seddttddTRony@b follbWirg drfips: Hj R'M(REDY,-HEe-(CH,),CH,:

m croscopi.cal |l y continuous or be con'%ri sed of _discrete el enents. 't the
thin il fheRYlcSHbsERrpdYlgvhes O & sabawhenand B istelegpd fremihe ieloyipe ewrpsini f or m
size or vELYNAY-NA,;SCAHO-;faHd LAOINEYE WhbRMH 108 RIAANY BbteinBerBrelp="1Q9% Al
pattern or in an irregular pattern, but nmacroscopically the thin filmis

uni form Prefser ably ahidf Wb if ichipdtidieC MMROME tofnifl 6tHRL BigRURRE IS othEhe
softeni ng conposition can be added to either side of the tissue web

si ngul ar I SPTPGRetsPLRsRIte)iRpeomPRier abl y, the conposition is applied only
to a side of the web that does not contact any rolls between the cal endar
rol I s'0and t hed'rpfaredtirupyres aretbospinvhichma mied 968, a5t ahert S gsed phanfe, ynore

uni formy, | i.ng ,con j L] InS |
Spr ayi ng. PSR RO Aploies TP WAL 10 TGS uh by KO3 G 200 @hBRIred | cq
wi t h respeestnicorgguawhich yn ahg <li st 2,iabdisbioord oF <taheutddf t eni ng conposi tion, so
it is nore prefen~ed. The di spersed softening conposition is applied onto

t he dri ed(5)-allypeadidt atksxidatedrdmnhicanrfidimtsYankee dryer and before the parent
roll. A particularly convenient nmeans of acconplishing this 25 application
is to apply tSuitaldehirfaniang haveripobinhilon to the web after the cal endar rolls
and before the parent roll. A particularly preferred application position

i s betdween the cal endar rol IRs- @@ - &Y sARaY(R)RIl,| that may be positioned
bet ween the cal endar rolls and the parent roll. Such position is

parti cul arl y vheedire Rr 8dChe tiveas elkyh €, yyetivanched elikyl; @}, dihelxyalkenlyl, C,at brewbbd end
of the sp j 1 is..applied and there is still sone web
path | eng?%ng{g? %afrg&?ﬁeg‘i&%%&fﬂg&%ﬁlxé{s 18?125 hP fe a% Foﬁﬁp(gn i roll for

vol atilizati of ~i:h ehi,cl e i gur i tra ref.erred th of
appl yi ng thquolg t %ﬁf'ﬁgg'cb#béss?’flgbﬁﬁ%aga fédﬁ%zsP ﬁaélh\%éba. e?néirl}nlxﬁlgresgtger :)tgur e
1, a wet mrefsmbly Rl LCH(EH)CHAr Burfactafitabyliich denprizsta tixture o Riohdd R2 aiils

tran rr Y, th i of .pr.essur.e roll. whi.| e

carr |séfe0(ra f%gfffaglylcg%ﬁ%v%{%%pogg? ?%Z}JOUF\%%%QFIP%Q“ lﬂ?tlgbwith/ @gbg’o%lr ni ng
roll 16. W®haboweh -CH(GHNEH,v ahiys. Sthe umitsl may beheltaydting diri gralped usdetlee iwfanyrankee
dryer 5 b I | | r appl i cat or Dryj IS C | et ed by
st eam hea%é)tlal ﬂ-@gﬁi%ugta@%%kh% Ol?rgléja %%yﬁ%%fﬁgi grhe i tfoc%[}{ll g t%!a'pgdl ngﬁ Hofr(‘fq%?‘ gtiﬂugt ed

t hrough dt:VitmgbdwoBd. Prefsrabip anRenoift (6 oWICH)HeCHyE)is iagtadhaé o dieynitsgepetbnf r om

t he Yanke r .blade 7.. after, which,it is. designated creped 5
paper she@lg&%fﬂyﬁa%%{angﬁé}etp © T@lﬁ%ﬁglﬁrlspl%égg aP(hurtéEog%'éc%réﬂ’dﬁ?"Sr olls 10 and

11. The softagpi. ogl K I han~appl i.e 0, Sheet 15 spra

appl i at or 6 i PREOERoEb bl M PRCaRmh RS el 3 Pt MsPE Ry o1

- 9. The t rigaitogen shmethyl otk ipedfersilplnglregeover a circunferential portion of reel
12 and is wound onto parent roll 13 after a portion of the vehicle has
evapor at ed aR'tihbydvegenpEs€elinehhaliylgh,-€Chbrasghad aligl, wabmigweethdicof) prefdrabl® and

reel 12. hydrogen. When the index m is equal to 2 the index n must be equal to 0 and the R4 unit is

absent.
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10 Equi prent suitable for spraying softening conposition of the present
invention onto the tissue web of the present invention include external

m x, air VMOOMHSHg nozzl es, such as are avail abl e from | TWCIUSaL/eR59®f
Hendersonville, TN as UFD spray tips. Suitably, the softening conposition

i s disposed at a | evel of between about 0.1 % and about 8% of the weight of
t he paper sheet 15, preferably between about 0.1% and about 5% nore 15
preferably between about 0.1 % and about 3% While not wi shing to be bound
by theory or o 0 her w m t the resent ntion, the follow ng

descri ption dais ];S)P%Jcéliesm‘&%ﬁh’is %ﬂsp@ﬁ’@ﬁ%ﬁ?b‘?’edn B‘H‘Plsr?gplfeﬁéablymls

paper neki aganperaﬁa n@enaqaﬁldo 1 hedultingipared- [E10Y, (FEOp) R@Q@&anaiﬁs sEihPedsentlor the S
-invention s vi ded ]§ e Ya%ge dry ses e te;gerature of the

tissue shulipg n &g %"ctépepref?‘ﬁglysf’ﬁoé‘h?’ﬁ"ﬁtr%@ Pt 2p nprg grefesphlte | s

20 on t hefrém dBbut Gf tolabButP@. The BdeX Fa3 frohhd & ﬂfo@tsﬁ(}”pﬁeférﬁblﬁ of hdvedvBNWhdnOthe
‘increase the terrperatu[je of the cylinder to about The t enper at ure of

the paperMEF ¥HE ey FPIRG& O ¥ i £‘i°§bél tg 2bpyfet v%?%’faana“c HE dlpdeeoxys upis ¢ ed.
The t enpeghfledeBxyodnikhe sheet as it | eaves the doctor blade can be in excess
of 120C. The sheet travels through space to the cal ender and the reel and

| oses sone ofEdahipkes @%ﬁltabﬁﬁh&@[ﬁ@rzﬁﬁ raghi@f sﬁﬁ@caﬂ?@gﬁr RABEE ¢ NrddiShice! 1S

neasured to be on the order of "60C. Eventually 25 the sheet of paper cool s
to room t Amitoxa L8 fiem Stenas, and Ethoak€ @nYIvnershdmidfifi¢ 6P fomaridays dependi ng on
the size of the paper roll. As the paper cools it al so absorbs noisture
fromthe H.tgﬂﬁglxba@e Since the softening conposition of the present
invention is applied to the paper while it is overdried, the water added to
t he pHper wi tHigh heolewtar evdighy polymsuss(berconaftery“High polmatnh()dwl(i'ch ere ﬁﬁstme'mllyiual
water th fe | - reel
1)1 s nor i ot MECRRA Eul Pod BE RBA 0 SE RS 1REENRL IR ceBuBT o

| ts st ren’g‘éwsiahdlatrmeximi@sbr thehsedtening chmpositams dierginndgn iope reeﬂ}udlment tlE:XIAgPLES

[} 1/ i1l tes
pr epar at |O% é p??t%lgu E?éggglrlb%g%ﬁgingﬁ Jhgmes tl%%ér:ég Athg'% Eli%g{%aﬁl havmg E‘O@
i nvent i on(C,7h) brawshanp! abrdeired sitaimchaymgtone tpthouetg omobés dio abcganmbia fortuss sue
paper % eferr ,,errb e sof t eni ng
corrpo1:~:é|Nte P?)eﬁélgf‘&st %cg héjreﬁ)' b ? ‘?egml nvb}egtn °r‘%a8%teb ¥ ea"slsc{rhnﬁtgﬁ hl§[38 gmeppgears
conposi ti tordlssslvapptlhe @chitle avthe cemtniaomfphada@f \W&b;oﬁetdng doenpositien @being prepamséd

t t t h t d k
mchi ne | b kORI phI B Ieb S faa?pafeﬂao%ﬁaaé% £t fraRedhe an aﬁﬁﬁiL?‘si urry
f NSK of ab % t t 10
o s pasandbn P ERASHBIFAR nh BB RETAe SR RRN R b R bl PR
ljn order Far ¢xapalet atsmmbdrr bigly pelymes tmoeldgrtolh hag:d?j Eg"f tiemiys h@srﬁmg:;dggf anienid Oa/('z R
' SpeéOS' Oﬁlbmtuf ?srsgzas eﬁ c?i\l}éeefﬂog&gﬁ)o%b%?th%@%aﬁg grgg%flt I[E ¢ 9ec\e\5éflréE &Pdél? ¢

rate sufficient to d ar ez t he
NSK f i ber eertaifihgropedntesr ¢ft the mompositive inmrqhamrtangsuwesnalslutyeﬁgt dxameki insurs thahmanced

by passi nﬂn&rﬁce has attﬁment?y 1% lgve &r amoglc ciiaracter (e. g NSa 5[1][ a(%{léhnent of a presolution of

the polymer so as to approach the isoelectric point) so as not to cause flocculation.

Without being bound by theory, it is believed that polymers suitable for use herein

25  preferably self-interact within the vehicle at the molecular level and with particles of the softening
active ingredient (e.g. via entanglement, surface absorption, and ionic attraction) in order to
increase the extensibility of the softening composition to with a resulting reduction in spray
fracture. As used herein the term "spray fracture" is intended to mean separation of the flow of
softening composition within a spray apparatus into individual droplets having a size that is

30  sufficiently small that they become aerosolized. The polymers useful herein are preferably high
molecular weight, substantially linear chain molecules. The high molecular weight of the polymer
enables it to enhance the extensibility of the softening composition such that the composition is

suitable for extensional processes in a spray apparatus. It is believed that such spray process
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15 An aqueous slurry of eucal yptus fibers of about 3% by weight is nmade up
using a conventional repul per. The stock pipe carrying eucal yptus fibers is
treated WOR2/d84%t i oni c starch, Redi BOND 5320, which is d@Cmsogessss a 2%
di spersion in water and at a rate of 0.1 S% based on the dry wei ght of
starch and the finished dry weight of the resultant creped tissue product.
Absorption of the cationic starch is inproved by passing the resultant

m xture through an in line 20 m xer. The stream of NSK fibers and

eucal ypt us r en conbi.ned in.a single sto r to the
T et ot TettsS dforfinor ARBemt ATt skt wotet tatmbelefpel ot Meuet o
thenbdi I utl@rdsmbddno ‘(tjbtu Web tr/]uﬂtee lthaa]tbetrtgecarﬂfddec?ut@ie the fv@ditr;@u@ﬂ)thé @veg 18,0416 iﬂstvency
-of about 0,.2% based,on.the tota t NSK ers and eucal yptus
fibers. 281 gt‘t‘?gtﬁ ?tBé‘eeng‘BQ%m%]Fﬁ?rFQe%’F‘théﬁ ?’gméﬁﬂoﬁ?ﬁ%lpypt us fibers are
directed into channel ed .headbox sui qui pped to mai ntain the
‘hompgeneous sff &'ﬁﬁ\ B ATgoPME] (t,}t?gl? glééi"léf’l’??bs@“{da%é!ﬂie ‘@j‘ﬂP-‘éﬂt“B]reﬁWF]é"rb lesjnrtie  The
honogemeoushidd 66 by td SnablieSERIiGHE deliidPact ARd Trta¥R I WilhOthEQufidhet RItRE iNdréd@endnd i S
dewat er ed through tg?1 Fourdrinjer wire ?nd is assjisted by a deflector and
vacuum boRBHCIes3fs qig [Y OfRIng tsofutions ig thervghiels g W%H?‘tsﬂl&tl?iﬁlﬁlteﬂ?‘? ni er
wre, at arephitierlabopisfestency of about 15% at the point of transfer, to a
patterned drying fabric. The drying fabric is designed to yield a pattern
den?‘i fi edSB i SB)VL%de\giztd/S taffgﬁusgp ﬁlﬁtblﬁ?«towll& ttﬁwm%ngdwerdﬁélé@cas Qfd amﬁekme ?’ﬂfﬁﬁﬂ ed
within a 18-1 CT/ USOL cont i nuous, network, o i
density ( R ineteylicnt IéaéitédesT%F E% M ’F“étB]P F dorjuse hegeipshpulsl have a peight-ay ﬁrage

i per vo ougmoleSlhmweight GiCA 104t 30@040. tl%lcﬂ@sfhes\b@?ﬂra%rﬁ& heREIS wdi Eﬁt of the

supporting fabric is a 4S5 x_S2 filament, dual ayer nesh. The ckness of

the resi nPRIX@er raages Bom abppt $A0,008 ey ghout BR0Q0N9omereriypieatly Hiasm abPHESQQFﬂSPQ k9 e

area i s akwyut 24.066,6000 et iemeReFpicAly ﬁoxhedttsﬁtnt@do@ofts%gyanﬁwoo@foo@%utmétiZ per
5 square inch, Further dewatefing is acco vacuum assi st ed

dr ai nage titcrlly fipm ahelt }2W,000¢tp 5Bputd§HOP Qé@ﬁ'&‘? high @B’GERIZ‘TZ‘B%N \nplymesrs are

r emai ni Ngpiefere® i Rte Mbbllinichis opﬁltatuﬁfeﬁ'tﬁﬁ cfu@'tcmhggblfxﬁrl% LitnuithRBushPinteRlcNG i Web
i's pre drled by air blowthrou predryers to a er consist'ency of about

62% b¥® wesQyRial Pahcleh of seftgningy %M%bnﬂr%dl‘t“he‘iltelte%aPfscfeé?l%(?’\t%ﬂqqﬁb vigeasiceandir yer
and adher edudify $pbf Fadfutaace of the Yankee dryer with a sprayed creping
adhesi ve conprising a 0.125% aqueous sol ution of polyvinyl alcohol. The
crepi ng adhesingder fo ﬂﬁttrhaé@tﬁatj fRuled) %e@ﬂlbéﬁuﬁg hér@tﬁ%hcﬁltld é’es{rﬁ;l}eexﬂfbtheIJfalr/"
adhesi ve solids based on the dry we ber consistency

i s i ncr eadsalogigal abrbayion duginge FeypEng, h@d\%@gu% ceﬁayl émpeqf W@monﬁewa_cas%mkee
with a dogi@Qrn I 2 grees
and is posit |Séﬁéﬁaeelor}ggﬁ%ngg§%ét%lpg ggd%gsrsttﬁglééo r‘%glrb ieﬂrgsglnetrhgw g‘%gf?“. éjdq?

angl e2df awbenlarlylinghegfprictor eYigesionahlpensesdesysuchias sppeyingt é“l:le aatcteaslqn@hpsmttnr e of
about 3 Smgﬁdés therZﬁk @ﬁ@ef@mﬁﬁ&?q {(mla&%%plg Q)gertsgﬂ]g(‘)clfcg& pﬁlramﬁ'e& ab out
244 meters per m nut eg assed between’two ca er

rol | s. Thaiseastly.@ad g elreay @4t¢n§10a¢1ensb«i’sats;e“awtuag@ta!r@qtenapnal @istosmnsgtmporsamdfor
oper at ed ghiaShrkReSorsP frif ich
produces a lE‘)er cent cor eg'g) ?eg out 1@% )% %%g?%%%fﬁ?gg&anﬂhpg{aeﬁ%aﬁ{gﬁ
rol|'s, thextorsipnjos fexpring pracesses ljuch @mnl@a?onmum eWithoyt bomgbaint by heofyittiner

descrbg)edbg% n 0 F The Qs is 25
sprayed on t kngghﬁtj !aecgsuji ﬁ](g’gsasl thﬁ{Lﬂ wh&@%gsghjtégag Qﬁ%lschmdgﬁfh%t ﬁeﬁe{&g&t
spr eadi ng faroktion Mt@rmat&cmslmplet Nize Idering sppayingt farm glfvert hie poksand, batausothe eni ng
m Xture agfreased viscosity provides resistance to the force exerted on the nascent droplet by the air jets

within the spray nozzle allowing additional material to pass through the fluid orifice before a

droplet separates from the fluid stream.

30 It has been found that softening compositions useful for spray application according to
the present invention typically have their extensional viscosity increased by a factor of at least 2
when a selected high polymer is added to the composition, preferably by a factor of at least about

5. Preferably, the compositions of present invention show an increase in the extensional viscosity
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1. Partially hydrogenated tall ow di ester chloride quaternary amoni um
conpound prem xed with pol yethyl ene glycol 400. The prem x is 70%

guat er naryOaxu®h8 um conmpound (Adogen SDMC-type from Wt co PEO/USHIT/@sp®r at ed
and 30% PEG 400, available fromJ.T. Baker Conpany of Phillipsburg, NJ) as
DXP-SOS-91. 40 WO 02/-t8.tS8 PCT/I1S(1l /8;98 2. Neodol 91-8, an

et hoxyl ated fatty al cohol from Shell chem cal of Houston, TX. . 3. Calcium
chl ori de peI lets fromJ. T. Baker, Conpany of Phillipsburg, NJ. 4.

Pol ydi h | f Do
Cor i g ot piLans p Socst SO, sreiteabar ebout ShP pooe Db ro ST of

Phi |l | i psbabg, abbhl 3060 gﬁmt gbﬂt eVt alssleéfdt:)d‘llliiglﬁbolﬁﬁ&ﬁ(addbﬁt 'Blhdﬂﬂ@lﬁdﬁ t}fel’lexfc]ﬂ of the

-Cl BA- GEI GY, of (reensboro, NC. 7. Stabili.zer is HOE.S m.C arj ant

Corp. . CrliEh GREer e Bgaterile neidasn ’é.‘rﬁ"ﬁfé“?‘ﬁ;ﬁ&?‘i‘sf%c i BT i fogou Arp) e
from Cyt emgfedient 531alafoamént &) givkR thhegayﬁ&t edncéln@tié, ahP heshar 8@ Eenbiohdl OWs
to formthe sof ﬁ‘m n n‘pQSI tion of the b‘ig"e i nvent| on. , The chem cal

sof t en? ng VEAHL e F’H BaRsesiEio H‘ef?mP%SItfﬁ?P% Bresspt IHESHtion § of Jsast Abati? r ed

quantity gfscyed §lcondd eﬁ@ﬂ%mc&?@trﬁlﬂdofaéi%r@letéﬁﬁ)omm Qphﬁérﬁéseﬁtslﬁpgrftlt)h Ofhe
N-300), nonionic surfactant (Neodol 91-8), the brightener, and

pol ydi et pafieaing gsmprsitioas efifhe presanbinveniior furthmave &n exensiondryisogsity hlerhe adigast ed

toapHoO [ ol f [
compound S B EHS MR E Ol i, L AP o BB AL e
prem X W bdeosdsite bhaug 1,000 phsciliresecninds, micee typichllyt frymhbom Fepaeailis secdhdsub abaitf of

St 7 Tho. el aisPRona PR b G S APHE L R s o Mgt el

Vi SCOSI t Y sdcBitidGhd RBstitPpiclip ifuLMon)s pasddi ngecxnhﬁ td 58 fﬂé%rascﬁf o §cB&hdS ad thé &
chl ori de ?Fas 20 a 25% solutjon) wth continued m xing he coggonents are

bl ended i FIReEHJhe pPRnsiaRek Yliqf’@?-‘(tls eﬁc%t%ﬁlqca@d@gé%%@sqthqd@ﬁt etk hergingfies

f ol | owi ngiRP AR KRRl BehmoMGR&iohat i ons; 35% Partially hydrogenated tallow
di ester chloride quaternary anunoni um conpound 47% Water 25 15% PEG 400

0. 9% Neodo123- 0 T2af6rowue V@r)% A QR 10 Yfrdfs! Be bxi@itbiotlaP B! Bdhtvial) e ! 5%
Pol ydi net hyl si | oxane 41 12/-48.158 0.13% HCO 0.1 % Bri ght ener

16 Trouton ratio is defined as the ratlo between the extensional viscosity (ne) and the shear viscosity

(Tls)a
Tr= me(e’, t) /ng

wherein the extensional viscosity 1 is dependent on the deformation rate (g*) and time (t). For a
Newtonian fluid, the uniaxial extension Trouton ratio has a constant value of 3. For a non-
20  Newtonian fluid, such as the compositions herein, the extensional viscosity is dependent on the
deformation rate (¢*) and time (t). It has also been found that compositions of the present
invention typically have a Trouton ratio of at least about 3. Typically, the Trouton ratio ranges
from about 10 to about 5,000, more typically from about 20 to about 1,000, even more typically
from about 30 to about 500, when measured at the processing temperature and 700 s'. As used
25  herein “Processing Temperature” means the temperature of the composition when the

composition is applied to the tissue web.

The increased extensional viscosity also becomes apparent when shear viscosity is
measured at different shear rates. Specifically for softening compositions according to the present
invention that comprise a high polymer it has been found that low shear viscosity (~10 sec™)

30  increases by a very large amount, compared with a composition without the high polymer, but the

high shear (>100 sec™) is not affected very much.
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PCT/USfI1/-1t3;98 After cooling, the conmposition has a viscosity of about
450 cp as neasured at 25 C and at a shear rate of 100 sec- using the nethod
descri bedvOom2usiss TEST METHODS section. 5 The chemi cal sof tremiusgi/agmaposi tion
is sprayed onto the web downstream of the calendar rolls. The resulting

ti ssue paper has a basis weight of about 12.8 |Ib per 3000 ft2. The web is
converted into a honbgeneous, creped patterned densified tissue paper
product. The resulting treated tissue paper has an inproved tactile sense

of softness relative to the uptreated control. 10 Exanple_ 2 This-Exanple
i | 1ustrates tNenligyhng examplesqaf syjtahlenhigh Robimest inchile chalvaceiammids apd cedainty. A

conmposi ti @gﬁv&m§ta%ﬁtlicabblymbﬁaea@a%@p@ﬁn&mg £8P el B&HpdtiBleEXAAPER Qofdeﬁm%- The

.prepared (Conpasiti i n| fi cant conpositional differences are:
hi gh pol yHEPOFEoR eﬂfgv@a fpr t wye&%pogwli diplymess oinclpdiag| olyyingk %lfi’lhf)]enl ng
active i ngsipdhy@itetates pboin 1@§@@hdfoﬁ@ rﬁo?leﬂ».yrene%ﬁ@t &eﬁ&mibblggmy’peneﬂnﬁhﬁldl g@vel of

plasticized is increased Irom about Yot 0 _about
Conposy ti BERs | Podyrdkydeng, o OB usbBd PHr ROVECEWIEN® natxi1de scléﬁﬁ’ﬁrwy?ﬂ‘ea P ky

strain Of éﬂ@lé?ﬁ/p}cg)gleﬁgtém dag Chixarss rdohecdfonmdyE HifdeSao@C hindtepMdrh t he

foll ow ng results Tabl e Conposi tion Approximate Extensional Viscosity

(pascal  BeewRs pelactedoframany 20f ti-afpraprentipnod polymtesn prg -alget uitable dgreing Ot
Level on dieapey ﬁ?ﬁw@hﬁrs%clﬁ&ewﬁmumm% gfaf ysaxehdrRBd fgh %Elgi‘{ﬁteé Q%&@éxﬁﬂé S
described herein fhat "are retained on 25 tissue paper weBs can be perforned
by any mems@ anhdeaipptivgs.chitingad dasiyptiveaand thedike; gméglechr@egmaymwnthuwggm
(12/ ~§5; 8, REHuSQbib, 1@%% € uSgeS il 86, loamib@a;l%uﬂptanm?@ h “%QISM%GN her

met hods whi ch” may be useful for determning |eve I cul'ar conponents
retai ned Beriveties pf eadlylose spabras aﬂw@eﬂmslﬂdwdmyaibﬂ%dloﬁ% cabw@wyhcgltu@se,@md

det er m ni By kDG AR kS Hhe@bs t he preferred quaternary ammoni um conpounds
(QACQ) that nlay aepg@?te %y the nmethod of the present 5 invention. A

standard ani oy has Eeaé"tp ﬁ)sag &1 54l Ry @aﬁd)lmﬁ)eraﬁQ h&talvgﬂibiesln used
St o A,

to titrate the si ng I um | cat'or. - Preparation of
St andar d Q@Ihmhlrm@lﬂﬁﬁélefght Teogh 6g- ARQ.0(0chs higher).ap pinbit ahdunt pherosshiking agsnis at i on

of thes st anday %id§@{o§:tréa%adéﬁ&fjpdlﬂnﬁtr§16f§uftd Rk AB1cHRL: ngeg%?_t 1@aftheear ation of

Di m di um Brom cator To Iter v tric
The high polymer, when used in a spraying process, is added to the composition of the

present invention in an amount effective to visibly reduce spray fracture and the resulting
aerosolization during the spraying process such that substantially all of the softening composition
is deposited onto the tissue web. These polymers, when used, are typically present in the range
20  from about 0. 01 to about 5 Wt%, more typically from about 0.01 to about 2 wt%, even more
typically from about 0.01 to about 1 wt%, and most typically from about 0.05 to about 0.5 wt% of
the composition. A particularly preferred range is between about 0.1 wt% and about 0.25 wt%. It
is surprising to find that at a relatively low concentration, these polymers can significantly

improve the air pressure operating window in a spray apparatus._

25 The following is a nonlimiting list of materials suitable for use as a high polymer for
purposes of the present invention. Superfloc® N-300 is a polyacrylamide having a weight-
average molecular weight of about 10,000,000 and Superfloc N-300LMW with a weight average
molecular weight of about 5,000,000 both of which are available from Cytec Co., Stamford, CT.
Nonionic polyacrylamides PAM-a and PAM-b having a weight-average molecular weight of

30 15,000,000, and 5,000,000 to 6,000,000, respectively, are available from Scientific Polymer
Products, Inc., Ontario, NY. Polyethyleneimine having a weight-average molecular weight of
750,000 is available from Aldrich Chemical Co., Milwaukee, WI. High molecular weight

cellulose as is available from Hercules of Wilmington, DE as Aqualon® cellulose gum.
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A) Add 500 mlliliters of distilled water. B) Add 40 m . of dimdium
br om de- di sul phi ne blue indicator stock solution, available from
Gal | ar d- S¥aloeds43ger |1 ndustries, Inc. of Carle Place, NY. PETA)SONdEFI8E6 i .
of SN H2S04 D) Fill flask to the mark with distilled water and m x.
Preparati on of the NaDDS solution. to a 1 liter volunmetric flask: A) Weigh
0.1154 grans of NaDDS avail able from Al drich Chem cal Co. of MIwaukee, W
as sodi um dodecyl sulfate (ultra pure). 20 B) Fill flask to mark with
] orm0004Nsqut|on Method 1. On an

-3% i #20.5 grans of tissue. Record the

sanmpl e wei ght near. est . Place the sapple in a glass
.cylinder haviH Vgel PRerlor cogﬁ’gﬁet 'q’%l% ngrediqnfs; 3sgpay 6\%@ o B A SRPYS st o
magnet i ¢ @itiude: eﬁnneﬂd’o‘laﬂlgs ar gfuﬂﬁuaﬁs&ﬂlscﬁbk Iﬂﬂﬂadjustﬁhéﬁi @ﬁhynbé réguiréd kS n@fntain

met hyl ene, chl ori d der on .a hot | ate

ac e
turned tthdBWtFFe%f?ebﬂ"ErﬁoﬁﬁerFaﬁbSé}gp\%ﬁf“‘f%m&reg’ﬁ‘l‘tﬁ WI "Pnt bgediepts (kge-ahd
usi ng m gilﬁdjﬂateﬁﬂlsﬁh‘ﬂ asrudarvanaarédfr&é Dwl Cbininge Corp0bf Widlagld, Wn By DB UEbrning
i ndi cat or ggutl on. WO 02/-1B~Sti PCT/ U SQ1 /8598 4. \Mile sti rr| ng
at hi gh s%f! as BerﬁC@S%%alﬂéP TR doanting b theosolieping (compgsition i the Presenh of f
t he heat, mbgﬁtloﬁqmippma&oh@esbfﬁssadﬁe sanple. The QAC wil| conplex with the
i ndi cat or f or mi ng a blue col ored conpound in the nethylene chloride | ayer.

5. Using a 10t thay Bisoebd Qlesitabler &t (prdvkua iR & Wbiithd] AhS OlctilityOBf Qhndestrhle
ani oni ¢ surfactant. Th| s :s 5 done by adding an aliquot of titrant and

rapi dly sTHFTSRGSPSn B8 H'ﬁ(fgmpelsﬂfﬂ'? obfhe Pf‘ﬁ%“tért"ie’imoﬁ} Yisgknoyn thebergpdsisay er s

to seprr ahivh adhtetiRaBH AL, HeasisNdrANEd 1ike, @h chnlie dBdrbRLiGPbAhe cdntpokiien &didthgd. S
dark blue_ add about 0.3 nmilliliters of titrant, ra pidly stir for 30 seconds

and turn Hpqesisable prganismy gamalse, geigntiafly tiapsfernisi ‘t5915c§’ff tispis” pAPerePtedict thatrp e at

i f necessgméndl wih an@tpBkitiéh FecBididg ol the presth eivehitsh BhUR GRlaRinaRl At @cﬁ 0
become very faint, add the titrant dropw se between stirrings. 10 The

endpoi nt PLEARIHES. fT;h?%et“"éPngﬁbléfOf@“’émF gm peemkolles) by adding snochiRsiive smaovat ehtor i de
| ayer. 6. piBaeq rrﬁiatérﬁﬁtovtﬁé mnfﬁ% chn[)(‘Ssﬁ[Un poed da., ta'é‘?s mg{b@éfrorg ARcifllne. bf

Cal cul ate_t he anmount of QAC in the product usi ng equat i on:

(al |19 i t fileNpgtess-DExhag bwnxfosztqabﬁmusﬁﬁ@f%hloqd@:nsawmoewamw@f therbiesater e X
i's a bl anfyefioh Sfdeh AedORtaAERE dr Q%ut bhiga wneﬁa@veap% B metcbﬁagésuroh%a%ﬁ of
the present 15 invention. Y is the miligrans of hat 1.00 mlliliters
of Na_DDs wede mefet goigd to, crpgtyp Waﬂi‘ﬁﬁéﬂ enprgnme fﬁrovnd@ﬁ@bbamcrc@ma@ﬁmgx Measg er r ed
QAC, i.e. o esidgs &k&ﬂb@@ GhovB YA RORBAICHUsARE BIY 1§ bérﬁchgec&leMeg{eal)outTi §sue

Density The density of tissue ga per, as that terns is used herein, Is the
aver age diorfs? pyelerally bptweerabayt 2HandieS, s prefpeablhetwyien abeut 25apéebayt ¥Pded by

the cgd i Pglto cMhie RudnEnodMPERRGLARR, Unit conversions incorporated therein.
Cal i per of the tissue paper, as used herein, is the thickness of the paper

\\Afhggo:r ?J ect eflafifzets MARESESINEE td 1%?0@%6%&91%1%& LRe1P1if/of MR dispErbENRE Onal
yexample, an ethoxylated polyester, HOE S 4060, available from Clariant Cmporatlon of

Charlotte, NC may be included for this purpose.

Process aids may also be used, including for example, a brightener, such as Tinopal CBS-X,
25  obtainable from CIBA-GEIGY of Greensboro, NC may be added to the dispersion to allow easy
qualitative viewing of the application uniformity, via inspection of the finished tissue web,

containing a surface-applied softening composition, under UV light.

Forming the Softening Composition

As noted above, the softening composition of the present invention is a dispersion of a
30  softening active ingredient in a vehicle. Depending on the softening active ingredient chosen, the
desired application level and other factors as may require a particular level of softening active

ingredient in the composition, the level of softening active ingredient may vary between about
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The extensional viscosity is neasured using a capillary thinning rheoneter
as described in 25 Bazilevskii, et al, Polyner Science Series A "Failure
of Pol ymaWOSaHs#s8 on Fi |l anments™, vol. 39, 3 (1997), pp 3| 6PETASOI/ASESIMETrY,
extensional viscosity is neasured by introducing a sanple between two

pl ates, rapidly separating the plates, and neasuring filanment dianeter as
the plates separate. Meaningful differences between the disclosure of
Brazilevski, et al. and the instrunment used herein include: 30 1 ) The
act uat or sed on two air pistons. 44 WD (12/H 4S8 PCT/ USA LI 8598 2)
Both the i% QZH’EF BOTRASHiCp 2a¢ about 0% P%ﬂiﬁec@mpw n- ErgieiARn thaisafieing agtiye

measur ed tﬁgrealeﬁmﬁ@h% beR&al amtczs%mid%oﬁtats%&rf tieRpbdiGdH, Mosi RéFerably, the
-measur enent

te di amet is 4.9 +/- I nitial
plate gapsqf@mg% sctwwp%f)adlw FRRIPTISES e\arfeare @boaa%)o% %“dl‘%’og?orﬁﬁf t%‘fogwgfleﬂal
Vi scosi t YndrSoni®anfat@ft 8 tprdsei Gk Y ISl Bétheddl abd3ROLYL a8d aﬁ’afﬂqb%Sqf theess) &fthdi ssue
‘Papers_ldeglly, prior to softness testing

t he paper saMs to be tested
shoul P beSUERHAL (e ingtegient Pirterably bebvermebput % HOE abqroMi Ble composidipmp) v,
sanpl es aﬁﬁhw&ﬁ?ﬂws&mmgﬁp&?ﬁer%ah@w& WREwedP abcRt 80984 Qﬁdu‘!@%hbéﬂeﬂéhh%’ and
wWithin a tenperature ran 22 to 40C. After this preconditioning step
sanpl es sPibilE gelied gegdde prOGH@dh@r witening péive Diskedicnt thesofiening corppasigipn gnahsfﬂsms to
52% and WdnlirRe aettveéﬂosmf #otind GRAE 36, &8fe§a@1y2€e®veehqﬁaltls% aﬁmoﬁpisto/psﬁ§
panel testing should take place within the confines of a constant
t enper at uPlestigiar e mpiil ehoveobprpreferred primany sompenepeefsheyehicleis wates hp P@btwn
i ncl ugd NGk RENIAR PlefRdbly cotliRidlstin GIKAR b ﬁl%ﬁe L@ 66 sn?ﬂ% 'ofg‘aﬂl'Ef%ElH @iectﬁ%ﬁ@sur e
condi tions. Softness testing is perforned as a pajreo rrparl son ina form
simlar tendmax cerensise imyeel lnﬁemm@aqdl%hp%etﬁwmyolfemuQﬁgo iR Gtakility %fsw
Speci al  TgghmliGahn& Tlmo de%béﬁ;ﬁ'e Aekih b8 B eeHiBMari e AFES éo?t@ﬁ\ngc@&h]ﬁ)%ﬁ’lof or
Testing and Materials 1968 and iI's |ncorporated heérein by reference.
Sof t ness Pkthepgsenbingentipy. subj ective testing using what is referred to as a
Paired Difference Test. The nethod enploys a standard external to the test
materi al it seffpartiylarly gereferred sofisaing edoppepitius einthe sprespr) waiendiords arepapd @gent ed
such at S h&, | i uj red
R R e R P e
test is rwpshtfellpwisthipidescriptionr Afnopntesed an gashPtenare Bficat Wniesuli(iRS) finished h
respect t Rgrein
B e e R L g
practi cedadief tqmwep&atsbgfesevapceat@s Hase) th ebquad 6§°F &€k ITat high pelyfiem sdfuiokeid hr ee
sets of p he pair.s of s I are i at a tine
by sach | CCe o ol apdoh Rk i SRR SEn RS IRHeS G AR b ' ¥
Bri ef by, e@mldle)(t amlnpﬂbmctz& grnaedtedjbﬁ@aatmgm iotestep@enamda of ainanqa15®°}a$65P0) IThevs: 1.

d f ) litt th
G, Ornl® o sl BB ot b o iergberb b RO e m g Sprcicha BBy £ 1o

sof ter thaddeXto 4t heated acidic aqueous phase with mixing to evenly distribute the disperse phase

throughout the vehicle. (The water solubility of the polyethylene glycol probably carries it into
the continuous phase, but this is not essential to the invention and plasticizers which are more
25  hydrophobic and thus remain associated with the alkyl chains of the quaternary ammonium
compound are also allowed within the scope of the present invention.) Once the softening active
ingredient is thoroughly dispersed, part of the sodium formate is added (as a 5% solution)
intermittently with mixing to provide an initial viscosity reduction. The stabilizer is then slowly
added to the mixture with continued agitation. The remainder of the sodium formate (as a 25%

30  solution) is then added. Lastly, nonionic surfactant is added with continued mixing,

Table 1
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WO (12/8-tS8 PCT/U SIl | /8598 2. a grade of plus two is given if Xis
judged to surely be a little softer than Y, and a grade of mnus two is

gi ven i f WOi02/48438lged to surely be a little softer than X, PET/EBogaEde of
plus three is given to Xif it is judged to be a ot softer than Y, and a 5
grade of mnus three is given if Y is judged to be a |lot softer than X;

and, lastly: 4. a grade of plus four is givento X if it is judged to be a
whole ot softer than 1', and a grade of mnus 4 is given if Y is judged to
be a whole I ot softer than X. The grades are averaged and the resultant
value is in units of PSU. The redtdnigonentdat a are 10Cemsmstrdiened the results
of one panel test. If nore than one sanple pair is evaluated then all

.sanpl e pairs are rank orGCertiedbua®boedi ng to their grades by paired
statistical analysis. Then, t{g.fank is shifted up Qg O@yged N val ue as
required to give a zero PSU value tq which ever sanple is chosen to be the
zero- base standard. The ot herElediopites t hen have plus ot0%i nus val ues as
determned by their relative ghgees Wth respect to thesggero base standard.
The nunber of panel tests perforned 15 gnd averaged is gouch t hat about 0.2
PSU represents a significant SH¥FIEHEE i n subj ectivel Y3PBer cei ved soft ness.
Strength of Tissue Papers DrySulfafisiderd* Strength This nmet.ad is intended for
use on finished paper product reel sanples, and unc ted 20 stocks.
The tensile strength of such %?Sélﬁﬁ%rts nmay be deternii %@é’%n one inch wide
strips of sanple using a ThwiSigbikdeb®rt Intelect |1 Stahdard Tensile Tester
(Thwi ng- Al bert Instrunent Co I el phia, PA). Sa Condi ti oni n~~ and
Preparation Prior to tensile ﬁ%‘é??lkg%dt he paper sanpl g@?’o be tested should
be conditioned accordi ngPispere’has®PP|  Met hod #T4020M 88. Al plastic and

paper board packagi ng materi atshetMgiach® IRGEGEM | Y remyed, from the paper
sanpl es prior to ©esly igm sNERBRSARA BInRRe SNRBh dndE7£OA bosed for at
|l east 2 hours at Qqialiddobiiid: BHMdiMiont 4S to 52% and wthin a tenperature
range of 22 10 24 SticoRARhIEOR[IOPRIBLEIDANodil 23FPEShReRA b BEwt ensi | €
testing should al %ﬁiﬁ{@orﬁ], Rfifand Mii N the confrnes of the constant
tenper ature ands iehid YontdARRurfaanfOre iaaﬂm{tﬁ&in @ﬁaﬂa%krlica%ﬁﬁafs@ apy damaged
product. Next, renpy& uR whéhis QEopBEhgsabl e units (al so termed sheet s)
and stack one on, bt &S89t dffioh Rohq! TN RPN 3e L e
perforations bet wegfisB&Steet s coincident. Identify sheets 1 and 3 for
TRChi e 0 oot ! 9N sk nd Sy bkl il BEHRLL o 1S 98
measur ement s and fekinidt @Rshicht ESRpslyGF Bublid G bk BRPESRSS LR JIRATUE ement s.
Next, cut through aﬁ&ﬁ 31 parts polyethylene glycol 400 and about 69 parts tallow diester
quaternary)
6. Stabilizer is HOE S 4060, from Clariant Corp., Charlotte, NC
7. High polymer is a nonionic polyacrylamide Superfloc N-300 as is available from
Cytec Co., Stamford, CT

The resulting chemical softening composition is a milky, low viscosity dispersion suitable for
application to cellulosic structures as described below for providing desirable tactile softness to
such structures. It displays a shear-thinning non-Newtonian viscosity. Suitably, the composition
5  has a viscosity less than about 1000 centipoise (cp), as measured at 25° C and at a shear rate of
100 sec using the method described in the TEST METHODS section below. Preferably, the
composition has a viscosity less than about 500 cp. More preferably, the viscosity is less than

about 300 cp.

Application Method

10 In one preferred embodiment, the softening composition of the current invention may be
applied after the tissue web has been dried and creped, and, more preferably, while the web is still

at an elevated temperature. Preferably, the softening composition is applied to the dried and
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perforation line using a paper cutter (JDC1-10 or JDC-1-12 with safety
shield from Thwi ng Al bert Instrunent Co. of Phil adel phia, PA) to nake 4
separ at e OGS Make sure stacks 1 and 3 are still identiPCTAE$0{/d8598%mchi ne
direction testing and stacks 2 and 4 are identified for cross 5 direction
testing. Cut two 1 " wide strips in the machine direction fromstacks 1 and
3. Cut two 1 " wide strips in the cross direction fromstacks 2 and 4.
There ar e now four 1" wide strips for machine direction tensile testing and

f di t ens For e,.finished
p?lcj)(rjuc t s a%%eldst sguea eb b%%orcﬁ{hg SWseb o \(rggtgnélltol%?o té ?rgntfr?lilg'%ﬂ% érg:il Bre?ﬁ:ﬁ % ?o&]l rgtlgltl S
teanmed s he’éths )aretsdfnt mventikﬁ tFeosoftamngp nmapsdserdn 3¢ applecatody lant, dvedkied B3d @eh aftuit a

‘15" b 15 es .thick from egi,on, of est

sarrplg ust ng ET?’ f)sg%eg? creﬁ?d[ael?i aftgr > Yoo s Bpss -ofgllglegflfwegﬁlﬂlet" 1 ﬁ?rﬁ‘iogghﬁ om
Thwi ng- Al btélpbr Stil‘khfoumﬁﬂferaﬁly dfe dehipbsiie 1p|ap]|ﬂl,ed|3ﬁ])y to Nﬁi@% of M{eanébl‘lﬁatljdlﬁesl oyt )
runs paral | to t machi,ne ec ile the other runs parallel to the
crossIO %ﬁ%‘ﬂlyr BIEEP decpien iaéﬁ%]ls 3’8}5185“ oned for at Ieast 2 hours
at arelatlve humig of 48to%2‘ya€d wthlneglbq atu nge of 22
to 24 C. Sanpl® pYEBEBAEMRPSENY JFicribsd pbeys ipPrelerd ¥ eMEhsd 1 dis el Chul d

ﬁl sodt akemad:msnepmltyhimri]fotdﬂ &sﬁloﬂfsda s swﬁtgﬁthﬂy cieretifethedt %Mtsaﬁrdnﬁ ﬂleﬁlﬂt@ct of

um dity r,00 Erom t hi onditioned 1 S" is.8

i es. thi I8 Shemmempou o FE TSRO GPrRos gp i e B Vgt 1955 APHBAE LIS P e ng
paral | el b@nlidiientfrag hiel’k&hd]erlﬁ'éfeilabljt evhjftirftest tae«(sj? pﬁféﬁdb@sa &iﬁn TG Rbit@infhi @ t l on
reel unconverted stock sa . t. an additiqna r strips 1"

with % t FF@*%%UHPVW%@% *oH PR iv%t‘lﬁeFPE‘PP‘?Ptst‘g ﬂeehée L wibaes peive Not e
these sanpigfdicd a6d @8fer AbivoRitilcOoiRAtntOb the GoRMBkd &dnffo%ﬁﬁk E@"ﬂﬂineﬁlm"l\@ke

sure all evi ous .cuts. are nmade, usi aper cutter J 10 or JDC-1-12
with saf eF‘S’ia’Eﬁ‘f‘% I CORRETIRGR AE M BB e %@t MRehis dpn %Pq merEesponicelly pay .

There ar ecsinticust @t 6 c@hprRb bl dRfER ERmedtQUE e 1y fﬂm Bt donRPisedNb(C Bis@bte 8
plies thICk with the 7" di negﬁlon runni ng parallel to the machine direction

and four flemggss, fee elgmentscan e ghnidarmsize g varyingdn sig: fwthgr thay mRwberamaggeddnai on

runni ng pedgalat fliteinCortif n GreBSiar PHHERAC bt MhcroSRPIcally A8 10k Alke ikstlllllf@nﬂ_ PedBabIFOr
the actual nmeasurenent of the tensile strength,” use a Thw ng- Al bert

Intel ect fet8pipirgmpesdrf dscregelementshni ng- Al bert I nstrument Co. of
Phi | adel phia,_PA). Insert the flat face clanps into the unit and calibrate
the tester acbwr WiAYNE GOPRAsitionsEn he pddse do altﬂt?éﬁ‘di’ AL thedisisereb sngnlapkridP of

30 t he ThwbthgdéY. Pesréradiptied &hpokition ﬁ&ippﬁé@l&m‘l fold BRI thEW S HAEREs 868 adt O
4.00 in/fmn apd the 1 st and 2nd gauge Iteﬁ]gt hs to 2.00 inches. The break
d

sensi ti vi #8Y Hbbageendhesialenday ralls apd e apsen the sanpl e wi dth should be set
to 1.00" and he sa | e thickness at 0.025" WO (12/~8~58 PCT/ U S11 |
1 ~8~98 A | oad @éq ferredanethad of ragrossqpigalyimiforply almlw t!l@é%ﬁwwmaosrt@gm the f or

the sanpl eb @ spﬁytlgsspegl gm bRAYRRAMR BOSvARica DikiRhn bR iR Rohtfb1le Sith FOT
exanpl e, a 5000 gram | cel | g be used for sanples with a predicted

tensile rERRSt BY QUPDHY G isrifusignob thestbening sernosting 9756 grrneierabolbe 5000

grans) . Th@p&ea%btc@uﬁge&anosﬁaﬁl iPAppledBntd e Siedl BrepditishAV4ERRNG 1 trlanltelge
5000 gr am | oad 5 cell such that sanples with predicted tensiles of 125

grains to deyer; aeﬁi aherg)rec dha @amsnt §llst4 particularly convenient means of accomplishing this
25  application is to apply the softening composition to the web after the calendar rolls and before the

parent roll. A particularly preferred application position is between the calendar rolls and any
spreading roll that may be positioned between the calendar rolls and the parent roll. Such position
is particularly preferred because the web is controlled by rolls at each end of the span where the
composition is applied and there is still some web path length before the web is wound onto the

30  parent roll for volatilization of the vehicle.

Figure 1 illustrates a preferred method of applying the softening composition to the tissue
web. Referring to Figure 1, a wet tissue web 1 is on carrier fabric 14 past turning roll 2 and

transferred to Yankee dryer 5 by the action of pressure roll 3 while carrier fabric 14 travels past
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Take one of the tensile strips and place one end of it in one clanp of the
tensile tester. Place the other end of the paper strip in the other clanp.
Make sur evOlR484581g di mension of the strip is running paralPiCalusov4shge si des
of the tensile tester. Al so make sure the strips are not overhanging to the
either side of the two clanps. In addition, the pressure of each of the
clanps nmust be in full 10 contact with the paper sanple. After inserting

t he paper test strip into the two clanps, the instrunent tensi on can be
nmoni t or ed e .of 5 grans or e, sa too taut.
Conver sl iring kil B AR sats adtsiSiny 3ol 18 by MR suefies o Dayem oo by

bef ore anydhéawl@phéd b}eﬁ:ﬁz[y%ﬁhcatdﬂﬂ baiv ik eorﬁﬁlétbcpby ﬁeatn@ﬁeawdm%lc&ye‘sts%a the
‘tensile tg}({ber a in the tensjle test i nstrument manual . The

test is cOAPIIETVHS ‘é eatt “Sr"H%‘Qﬂ‘é‘b aygh dryins hog P)‘?ylné“’f‘%ﬁ%’és}t%’nt The webiig i o)

starting pesidty @spedead tRMhnkardyd Stlb’yeddc&i‘ﬂ%ldde 7| &red whithUpistdesi@atddl Adped f r om
the i nstrunent sc eor theﬁj ital pa r to the nearest unit. If the

reset Con8iRT 81?1“ nlfﬁperpét]ﬁfto “é’GfSB ‘i"{gﬁlq ngar ole 10 gad L {mEhi Sofis@ing or nj

the 20 nee@ﬁp?oaitﬁén aﬁws&;mﬁed tol éhe&ﬂti btyfspray raﬁlsltcmﬁﬁmin e apRSbetwech REbAdat Rk 1 Al
starting ;@sml Inser%rthe ne gaper rip into the two_ cl anps. as
descri bed (%@ %B‘i?PdB‘Btr%tlil H‘ettréi‘fﬁq ‘fhé t1éé‘3ﬁ“ﬁ’@"‘?lﬁ°‘(?ﬁ‘r‘P@Cuﬁ?felﬁ‘?tki‘hﬁ"m@ﬁfd?%

tensile reagidigSottdditdgatent R DARE a foRfdn Tlie veRicle hhs Saputhield Randteshsichat
readi ngs should be rej ected if the strip slips or breaks in or at the edge

of the cl Q’r%hmsp@wqeéﬁﬁeﬁb“&rﬁ@%%feel €al cul ations 25 For the four
machine direction 1" wide finished product strips, sumthe four individual
recor 88d t ensFeEPRes avikgle fopsrrpike soiiesing GABYsItioR et {irpissent invention pator et ed.

Thi s nunbeagsus eyl ot tHQ rpf@édt Mn\kéﬂtlérpiﬁf:}udeb‘le)&@rngﬂ Wb @irt GBI RE21EL SR are
tensiles by the nunber of usable units tensile strip. This is nornlally

five for BWilAdle frgmyTHnRyBates of Hepdsegpyille, &0 FydiPEal cul ation for the
cross direction finished product strips. 30 For the unconverted stock or
reel sanpl es Uitablyntheriofigpingi sompgpitiontis disposadia ¢ tavek eflipetwerai abpefuhl % ragd or ded

nunber - ag oo o1 45 meiEal il g s e RUEREO ol 8% P Rlokve bl
Al so #% vi gesfardbdy batween fabout 6d Pded abandtd. es by the nunber of usabl e units per

tensile strip. This is normally eight. Repeat this calculation for the
cross directi Biileneomisking édboboundély theumpbretopaimewise limitphe prdcht iventionsthar e i n

its of i |
Strength Shours B pich SHREH pREE orPlichbRpBREE] &SR alcdtpech Ifpd Sl
defi ned agnd their gupacoén thherdcessgiesceiberdt mghgm’rvem;msu pedided Thhéy arﬂmrﬂryae 1B5%6l

Cross mac 'Ellﬂ%ﬁ&a[t&‘é bf 91@ %1ssugk efja%q rQ’X &e;.bﬁle ?1‘?0 sltl%%\ﬂ@h gtmm IpPeQQLre h rtl(e%;}nﬁge

units to a v ue I n neter SCoOsI ervi ew | SCOS ty IS rreasure
shear 20 at en gfe ordd of élQL}’Sh@ﬁ@mgP@ Tlois prepsureais sviifisientrte tiwreaseThe teueplhes of;mhe

subj ect ed {194 r f e each
2t A consfumde b sBaEHEE! SRR i leSdadaR g TR Rfeads iRy B e
Model SR56igeinsirerhovied. Bheateinpdyhterefaf dhm shBet Rh étdemyves the sloGoi adei dan be i evccess(w[f

Pi scat awy, | i I tes_are . used Setup
Gap 0. 5 S EEHeS: B fo 5 R B e Xalehlor o e TP LARSR 255 i R
Initial SAbatnBemmssoflil whyearesiuodinthark] iSheaureSta Bsm the @O of YORES Eeaitually
25  the sheet of paper cools to room temperature. This can take anywhere from hours to days
depending on the size of the paper roll. As the paper cools it also absorbs moisture from the

atmosphere.

Since the softening composition of the present invention is applied to the paper while it is
overdried, the water added to the paper with the softening composition by this method (i.e.

30  residual water that does not evaporate in the span between spreading roll 9 and reel 12) is not
sufficient to cause the paper to lose a significant amount of its strength and thickness. Thus, no

further drying is required.

EXAMPLES
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Stress Increnent 25 dynes/cne applied every 20 seconds Method 25 Pl ace the
sanple on the sanple plate with the gap open. Cl ose the gap and operate the
rheonmet erwaoedsddéng to the nmanufacturer's instructi ons to PEAASNI/EWESCOSity
as a function of shear stress between the initial shear stress and the
final shear stress using the stress increnent defined above. 49 WO

02/ 8. 158 Results and Cal cul ati on PCT/ USOL/ ~RS98 The resul ting graphs pl ot

| og shear rate (s-1 ) on the x-axis, log viscosity, Poise {P) on the |eft
y-axis, apd sérFss (dynes/cnz) on the right y-axis. Viscosity values are
read at a rate of 100 (s-1). The values for viscosity are converted

fromP to ce i se by nmul ti i by 100. The di sclosures of all
.patents, pat relhqspgﬁ?)t}’?lgd@sgﬁé P&aﬁﬂag‘ﬁijl tggfsg%ﬁ’gpeﬁﬁ?‘g‘hlt'flgsoﬂ}é ef’?‘?@?‘ g ®wel |
as any COpﬂ’e&&Dmﬂéﬂtlﬂﬂ ’ﬂﬂsbé)la&*pﬁcheft@hﬁta% tHRrediicti GG HoaREbiRbsy) tass@}dtper webs

publicatigns nmenti ned hr ou t th| S description are hereby incor porat ed
by ref er eliBeeiayifcd pith; P@g‘ﬂf’gs‘*&b? il &fﬁrbﬁtﬁogaungqave@wrtwntq{awe RFFEB t he

dOCUNERt Sirvaioh poiia s deddhibddeibeve Tae chigpRition tiapie®lo HeSsidedsrand b RREHENt
invention. 10 Wile artl cul ar embodi nents of the present invention have
been ill u%’?‘?sa?fee‘f?nﬁ’mf a&%ef‘%@abaﬁhthswmogmﬁe obvious to those skilled in the
art that vari ot h es and nodifications can _be made %ﬁhhout
depar {1 ng. 1 o G S FPUCHRG BRGPRRE BROTEGONES dh 08 propice, ebe papen

i nt ended twwetider in the appended clains all such changes and nodifications
that are within the scope of this invention. 15 50 wo n2/as.tss

PCT/ US111/ - 4saRaqihaé siufry CIfaNSR @f iabout 3% Rosdstdncy iisSid@ R RGIg R Qvéiiongail d
soft tissue paper product characterized jn that it conprises: a) one or

more Pl i eEpppergng Fss}"é‘ﬁféd HuoHsh 2 sloRkPiR§ toé’a@ﬁé?rli“@éll’(’x%f}{e@ﬁi‘wg‘n@brrpos| tion
deposited on at |east one outer surface of said tissue, said chem cal
sof t eni ng conI&cPé‘?"E %Wpéﬁmm%wgvet stiength do,the Einishesd peduct; @ Vh@‘?@éﬁ“é‘rﬂ“)a%ﬁer ein

sai d sof t esgeng [pﬁeﬁéﬁﬂe&! @nd ROJdAEH Rthe ml{p{téo‘kq}ip@at%feesﬁlﬁﬁ[e‘ﬁt RNIENRER % PReUNd;
yte, preferably used at a | evel between 1 % and 2% of said

i) an eI

sof t eni ng g%rﬁ%féil n the Aoy peieht qf)thf‘aNBH tibotsy The disorptiery of 1B dmpnogmsy yeustsaetht a
I evel Dbet wemns ¥ampd byl pokiag ths%ﬂecsg:rﬁrbeﬂﬂtdﬂ?h SORMRS Wliten; and having au
extensional viscosity of at Least pasca seconds.

15 An aqueous slurry of eucalyptus fibers of about 3% by weight is made up using a
conventional repulper. The stock pipe carrying eucalyptus fibers is treated with a cationic starch,
RediBOND 53209, which is delivered as a 2% dispersion in water and at a rate of 0.15% based on
the dry weight of starch and the finished dry weight of the resultant creped tissue product.
Absorption of the cationic starch is improved by passing the resultant mixture through an in line

20  mixer.

The stream of NSK fibers and eucalyptus fibers are then combined in a single stock pipe
prior to the inlet of the fan pump. The combined NSK fibers and eucalyptus fibers are then diluted
with white water at the inlet of a fan pump to a consistency of about 0.2% based on the total

weight of the NSK fibers and eucalyptus fibers.

25 The homogeneous slurry of NSK fibers and eucalyptus fibers are directed into a multi-
channeled headbox suitably equipped to maintain the homogeneous stream until discharged onto a
traveling Fourdrinier wire. The homogeneous slurry is discharged onto the traveling Fourdrinier
wire and is dewatered through the Fourdrinier wire and is assisted by a deflector and vacuum

boxes.

30 The embryonic wet web is transferred from the Fourdrinier wire, at a fiber consistency of
about 15% at the point of transfer, to a patterned drying fabric. The drying fabric is designed to

yield a pattern densified tissue with discontinuous low-density deflected areas arranged within a
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2. The tissue paper of Claim1 wherein said chem cal softening conposition
is deposited as uniform discrete surface deposits, spaced apart at a
frequencywdtmIeh 5 areas per |ineal inch and 100 areas p@CTIiSoeass98 nch. 3.
The tissue paper of either of Clains 1 or 2 wherein said quaternary

ammoni um conmpound has the formula: (R)4-m- N+ - ~(CH2)n - Y - R3~m X
wherein Yis -O(OGC, or -CCO-0, or -NHFO-, or -C(O-NH, preferably
-0 (OC or C(O-0; m~is 1to 3, preferably 2; nis 0 to 4, preferably
2; each RL i.s a C - l.yl .or.al kenyl grouyp, hydroxyal kyl group, .

hydr ocar bﬁﬂn{"aﬁ‘“‘% HaT E‘lltlaéb ﬂ%%@%}l%) agﬁaaﬁls dig r&tlééorg%fm cagiBgAY|
group, Or infPedlidis Ssirl 1efa&0bnto P FBEEHER | sMppRinpythbrice TEN sUBBortifig Babfic 431 424 sal Ky
-or al keny grou ,lli%,drox ahrél .group, hydrocarbyl or substituted _

hydr ocar b{# 6‘#0&5’, Pk p H"%f“c’féﬁf theasiy cash rscabgut 1 mitiake\sr the synpartisg |

pr ef er abl fabie. The Cmickte aadakiy hbouk 468 k@i e ;opanEbIX rdnfai iy ﬁ&ﬁl&&?%ﬁ” RIBEE ppl €
anion,_preferably selected fromthe group consisting of chloride and net hyl

sul fat®. WYareIR§o 02/ 8. 158 PCT/ 11501/ -t8S9H 4. The tissue paper of any of

Clains 1 to erein said chem cal softening conpgsition further conprises
a hi gh pol yrré:r“\,pt,ﬂffr aleEpg {5 acerrarlished By GRyyom assigted lsrivagh antl the el has a fiber

pol yacryl ajkistenco@tabdus28¥8r i vatives, acrylic polynmers and copol ymers, water
sol ubl e vinyl polymers, polyvinylpyrrolidone, polyethyleneimne,

pol yal kyl ene wkil¢h@mainipdn Bbntdcd WRB tHehah@rdd foﬁ.ﬂd%ﬁbﬁé %{e&ﬁwm&ﬁ%m pR-dried
wei ght-averagt()e mol ecul ar WEItght of at |east 50 QOG. .. The tissue paper of
any of O B Eblewlyoushpredrrsfoafibgr eanaistency|of shout et PY Weilghta sal t having an
ani on_sel ected fromthe group consisting_of halides and Eltngl e qrganic

i‘h

g
aci ds'Gnd haviligem-g s then setséared oy ihe (Ysakegdsyep apbipss e g¥rfacpaf Begani c
aci d sal t Farkbe &6 Wifh a §adyed M@big?ﬁ&lemmﬁiﬂ'g aDI125Bhghlods SniBA bR AyTRL €.
6. The tissue paper of any of (Jains 1 to 5 wherein said bilayer disrupter
i s sel ect dePhpk EH? ereRing adhiehive isiflelivargd g ther Yankse syefagech p sate o 9. He palhpsive selids v ed

from sat usaa@mtg@%q&ei%mg%ym,ed pri mary and/ or secondary, am ne, am de,
am ne-oxi de fatty al cohol, fatty acid, alkyl phenol, and/or alkyl aryl

carboxylic acrid QRFREIMERCH AV inBGasel Wakbut 96%%hchRE MRNWES RNdyi fepBd RMA @Rhobi C
chain, wherein at | east one active hydrogen of said conpouhds’is

et hox{Ai at E#pkGF With 2 doater bladey| ene oxi de i eties to provide an HLB of from 6

to 20; b) nonjonjc surfactants with bul ky head groups sel ected fromthe

Y L S .
group consi st Tiiglogier blade hag paval apgleofithoytag degiessipg ifposigoneravitir resRECt B RS RS
RS RarfRee Bryer 1R68ad anYimpactMn@e oibodNgl Redds. IBe oink&! #Gd: §operated at a

i ndependently fromthe follow ng:
température of about 350°F (177°C? and a speed of about 800 fpm (feet per minute) (about 244

meters per minute).

20 The web is then passed between two calender rolls. The two calender rolls are biased
together at roll weight and operated at surface speeds of 656 fpm (about 200 meters per minute)

which produces a percent crepe of about 18%.

At a location after the calendar rolls, the web is sprayed with a chemical softening
composition, further described below, using the aforementioned UFD nozzle. The composition is

25  sprayed on the surface opposite to that contacted by the downstream spreading roll.
Materials used in the preparation of the chemical softening mixture are:

1. Partially hydrogenated tallow diester chloride quaternary ammonium

compound premixed with polyethylene glycol 400. The premix is 70%

quaternary ammonium compound (Adogen SDMC-type from Witco

30 incorporated and 30% PEG 400, available from J.T. Baker Company of
Phillipsburg, NJ) as DXP-505-91.
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-H, -OH, -(CHZ)xCH3, -QORz)Z H -OR, - CC(OR, and

-CH(CHZ- (ORZ2) Z~~-H)-CHZ(OR2) Z.-C(O) R, x and R are as defined above and S
< 'z, z',wand4gds8<_ 20; and ii) polyhydroxy fatty acid ampda/isionfigios ant s of
the formula: R - C(O - N(Rl) - Z, wherein: each R is H Cl-C4

hydrocar byl, Cl-Cqg. al koxyal kyl, or hydroxyal kyl; R2 is a CS-C21

hydr ocar byl noiety; and each Z is a pol yhydroxyhydrocarbyl noiety having a
| i near hydrocarbyl chain with at |east 3 hydroxyls directly connected to

the chain, or gn ethoxvl ated derivative thefeof; d ¢), cationig
surfactants ha?i r?geopﬂ@llrgraﬁﬁ'iha’.‘yhé@aftaﬁy %\’RB"%‘?T’%@&%&%“‘)FI ‘Fﬁ}"“smn’%}‘: [(RZ-O z
- H P~+ X PCT/ US01/ ~SS98 wherein R~ | | ected fr the gr consi sting
.of saturated o ‘uéaé%{’(“?}rcg]toﬁﬂe,p Ftisl%lﬂ)l; %séag%ﬁammmﬁﬁ‘@we%&%@ﬁai n al kyl or
al kyl -aryl hydrocarbgons; said hydrocarpon chai n hayi from6 tq 22 carbon
atoms: each Rz’i gl?oé%q?@&q‘%lﬂ??x%ﬁgﬂtﬂ?@e?t&ﬁﬁpmoﬁ(j]“ Ij?%h@s&g}o)cflfﬂ?bgﬂ‘é{tqo%’ég f the
fol |l owi ng groups: MididadZMi. and/ or -[CH(CH3)CHZ] -;Y is selected fromthe
followi ng groups: = N~-(AQ; -(CHz)"N+-(A)~; -B-(CHz)"N ~-(A) z;

- (phenyl ) - N+- ( A) oSulfuBe péie fgh)T: NBak&) Chimpahy bf Philipibag, Nsom 1 to 4, wherein

each A is independently selected fromthe follow ng groups: H G _5 al kyl;

R~ -{R20)i H, 6- (BiightekeiH3s Tihepay |CBSIK( obtahmblet fbad CBBALIGEIGNEHE @recnsbofo,<_ 3;
and each B is se\ll\ﬁétedfromthefollowing groups: -O; NA-; -NAZ, -C(OO;
and -C(ON(A)-; rein RZ is defined as hereinbefore; q =1 or 2; total z

per nolecule ig f 3t ' d_X- i.s.an_ani gn ich.is conpatible with
fabric softene 'aﬂ{}fc‘)l?qlﬂf ‘Sgh(ggﬁé?&@?mi graohfaRe har%ew%orrposi tion for
softeni ng an aRsor bent .tigsue, sai 0si tion_conprising; a) an effective
amount of a so teéﬂquéﬁ‘ﬁ?/é“l’ﬁa?teﬁ‘l?’@ﬁ?,” pradele &g yé"(‘irﬁ?r’%é"}‘?f)@rdagneast 35%
of said c osition; b) a vehicle wherein said softening_active ingredient
is di gﬁerﬁg%? “B‘%eﬂaﬁa f%@’[are&af/fﬂg‘%ﬁ? BWI%‘GS?f?F“E&iCBmB%SHIO&OéF CHFRSEH) a bil ayer
di srupt er jnveftibnei n sai d el ectrolyte and said bilayer disrupter cooperate to

cause the viscosity of said conposition to be less than the viscosity of a
bi conponent di Jpetisntenl 6dfteninzdompdsittni (TomAcsitiond ) lisygegeidesyt hehtingSiae fhqiieddi cl e,
and wherein id.co Siti s gn extepsional viscQsity o | east . 5
sl satssof BRRAS bl and e e P dliretod NP ai g
\e,:;ti ve i ngmgdiaam(meem 8y ethe @riguaiegraﬂanhed@wmﬂh étlﬁ%i%b@ﬁﬂéqlb‘ ik lzdafe)ﬂfvﬁE@bTBé

erein said, quaternar nmonj_u onpoun S e formula: (R1)4-m- N~ -
[(oroyh  Sopbioheig i edibien af R DYl STbovs 4 EyRe 1 chlogie e5id (Fhe Bipmigh e or
- (O - NH copdahe aad PEG-400(iOteleatbd fd aout 637C sad Indi@eBintdd e vk Premiiwih is O
to 4, prefenabl%HZ' each R is a C 1-C6 aIk{I or al kenyl ?rqup,
hydr oxyal RUFingpeiilihe mixiyre dssfully borgpgeacnys Abayt Bt phihe erleiim phlogdgispdded as a
al koxyl at e@vgk6lution BeRay withOsoRtimRd siideelTas stabBiz@Ofk , thdd eddea atatty conahigl ;

mixing. Final viscosity reduction is achieved by adding the remainder of the calcium chloride (as
20 a 25% solution) with continued mixing. The components are blended in a proportion sufficient to

provide a composition having the following approximate concentrations:
35% Partially hydrogenated tallow diester chloride quaternary ammonium
compound

47% Water

25 15% PEG 400
0.9% Neodol 23-5
0.25%  Superfloc N-300
0.5% CaCl,
1.2% Stabilizer

30 0.15%  Polydimethylsiloxane

41



S3 WD 02/~8.tS8 PCT/USIII/.18598 each R3 is a C 13-C21 al kyl or al kenyl
group, hydroxyal kyl group, hydrocarbyl or substituted hydrocarbyl group,

al koxyl atw@ 0gH®adp, benzyl group, or m xtures thereof, prefPOTdiHy4GB985-C 1 ~
al kyl or alkenyl; and X is any softener-conpatibl e anion, preferably
selected fromthe group consisting of chloride and nmethyl sulfate. 9. A
conposition according to either of Clainms 7 or 8, said conposition further
conprising a high polymer, preferably conprising between 0.01% and 5% of

sai d conpositi ora %lnd }8&1ef erably having a weight-average nol ecul ar wei ght

of at |east 500, 06 A conposition according to Caim9 wherein said

hi gh pol ymer i s gse} eCtﬁﬁ’glﬁ @m the group consisting of polyacryl am de and
-its derivatives, acrylic pol'yners and copol yners, water sol uble vinyl

pol yner s, Aﬁtal dpulinpy tHeyompbsititanas a piedogiey biHbenels 0ty meelry@hiost €aed soasles, and
m xtures ther

. AY. Al h. A ‘K@g‘gf&l& Ring e mered Apseringddn ls JERT, %E{‘A% SEHOM ARG, A & AAD. AAD. A{

&AhAU9AU& h. A & AY&Ah& & AU&. AU. Ah& AYA9. Ah&. A{ 9. AA9. AU, Ah& AU
& AFh& AF. &. Aﬁg M&A‘Afo AWEP%J&&LAUSPA?Y&“ Ag. t ‘h&’e 9W£zﬂ&r&ar§é\t9&£he 5 C
HgHq ( CIH# #611§‘ﬁmﬁesum9nssa€Fé’depﬁa}ﬁ’ﬁ%?ﬁ%ahﬁ%?Rb%’ﬁ?fb”g’f%’é?ﬁibﬁ??” RERRRRERERRER
||||||||||||||||||||||||| AR A AR AR AR AR R AR AR AR RARAREEE AR
|11 ]]]]??????PRA0eb23 Lok eraPitio abmvgprtdus; eréped Patterd@fbdehbifi paper product.

|| (] #. #. >’>>>> SSSSSSSSSS?S5?27275>5>~>~>>5>>?5>5>~>~>~ >>’>’>’>’>51?L§L QLA’J; ls)vlbgl | ] ]
LITTITTT | SB0peslips tisaisd sisssopaper, bas am, suproves iefde seuss 0 5085055 Jelati 287889y 257
ri“ri“~777>untreaﬂeh€&1tﬁl

?0p| x¥o-Xx>Bxanipte?>>>! " ab_a}; 2 d*
V' {vql gb] X] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] caU] ca] cal] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] nﬁaEﬁﬁaﬁlsall@&itssaﬂhe@h@a]&ahdl#@e r\/&ﬁte‘ﬁtensmnal v1sc:051ty A
| wmhc”Y] ] ca] ca] cal.ca] ca] cal] ca] ca] ca] ca] ca ca] ca] calcalc (]ca cal ca] cal ca
U] ca] ca] Cgﬁlﬂgﬂs@aﬁl é s@gjla]é] téeafa@% 3s4hay d@cIlb gmg]a(l 16 prepared ( omposmon 2

, 3, D, Tsigificant cOhpoibh B 2Ste &kt a\ W ca] ca] cal] ca] ca] ca] ca] ca] ca] ca) cal ca
] ca] caj caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca! 4E555 6&
177778::;2;; SV%NE]OE-polymer is removed from the composition.
>s>7?[ ’>’>@ @AAAAC| wr mhb] X] ] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cajga] ca] cay aaftatcalbEalgatealitatdal GahaakentaahidCiElEbout 40%.
Fr FF' G GGGCHI Jj JJJL{ LLLMANNHOOP| Q>R{ vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] cal] c
aU] ca] ca] ca] ca) crap tatkaptaiical ¢oihtadse@lrenhbal ¢s%h eadoal Iad.ca] ca] ca] ca] cal >Ry
RR, SST( UUUVWWNNAZ[ 7\ \ S] ** " " Raar bccdd7eef | w1 gb] X] ] ca] ca] ca] caU] ca] ca]ca]c
a] ca] ca] cak@lsa] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! ff g~ggh" kkAl | | onoooppopprq: rrrsjt vwpwxyy${*{-{| wmhc”X] U] ca] ca]ca] ca] c
a] ]ca] ]ca] ]ca] c a]:cra]{)&aioaal ol Tab eodlaiddcfat eaddsioad ciskesay anh CRhe]staih o8kasiga] cal
ca] cal ca
$E} xsngb] éﬂ}?}' ‘%{%ﬂk"%‘% ‘(‘35@% ¥§]HQP§aﬁf%’£Te”étPé‘af8'éﬁ%a§ #54!8a] ca] cay ca] crau
]calc %ca] caljc”™a] cha]ca]calcalcalcalc ca jFI'S. {KSi Ko
| vql gg V] cMa] c™a] ca] ca] ca] ca] c”Ma] ca] ci}“@&%ca] ca] ca] ca] ca] caU] ca] ca]ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca ca] caj ca] cal .

Lcl y&6%| , 8>J\ aV~yt gjg]@g[l{v‘]-éa] cal ca] ca] ca] c&fta - af taj ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] caU] caU] ca] ca] ca] ca] caPtafcar GJSf Pm T} 5>P( | wr
mhc”~Y] c] ca] ca] ca] ca] ca] ta] ca] ca] ca] ca] ca] ca] ca] ca] ca])ca] ca] ca] ca] calca]ca]c
a]J ca] caU] ca] ca] ca] ca] caj ca] ca] ca! (91 #0&mi- | Q4| vpkfa\ W] ca] ca] ca] ca] caU] cal]
cal] ca] ca] ca] ca] ca] ca] cZ%ca] cal] ca] ca] ca] ca] c”a] ca] ca}’ ] ca] ca] ca] ca] ca] ca] ca
] ca] ca! 4Xpz{ W Ff!-=] ~xrmhc”Ykfa\W]]ca]ca]ca]ca]calcal]ca]ca] c”a]ca]ca]ca]l
ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca] c”a] ca] ca] ca] ca gy
.nu06DX7FhJk; TEST METHODS

_ng| wmhc”Y]]]ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]cal]ca]calca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] capefehmalicdycmyrbiieht;level on Tissue

-"Qxsnid_Ymhc”Y]]] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a]ca]ca]calc
a] ca] ca] ca] cahodyficef] tbabham}sed paftehing Jactivie digprédionts@e@@bpd Hdrein that are retained on

25  tissue paper webs can be performed by any method accepted in the applicable art. These methods
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incorporated therein. Caliper of the tissue paper, as used herein, is the thickness of the paper when
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subjected to a compressive load of 95 g/inZ (15.5 g/cm?).

Extensional Viscosity

The extensional viscosity is measured using a capillary thinning rheometer as described in

25  Bazilevskii, et al, Polymer Science Series A, "Failure of Polymer Solution Filaments", vol. 39, 3

(1997), pp 316-324. In summary, extensional viscosity is measured by introducing a sample
between two plates, rapidly separating the plates, and measuring filament diameter as the plates
separate. Meaningful differences between the disclosure of Brazilevski, et al. and the instrument

used herein include:

30 1) The actuator is based on two air pistons.
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Ideally, prior to softness testing, the paper samples to be tested should be conditioned

10 according to TAPPI Method #T4020M-88. Preferably, samples are preconditioned for 24 hours at
10 to 35% relative humidity and within a temperature range of 22 to 40°C. After this

preconditioning step, samples should be conditioned for 24 hours at a relative humidity of 48 to

52% and within a temperature range of 22 to 24°C.

Ideally, the sofiness panel testing should take place within the confines of a constant
15 temperature and humidity room. If this is not feasible, all samples, including the controls, should

experience identical environmental exposure conditions.

Sofiness testing is performed as a paired comparison in a form similar to that described in

"Manual on Sensory Testing Methods", ASTM Special Technical Publication 434, published by

the American Society For Testing and Materials 1968 and is incorporated herein by reference.

20  Softness is evaluated by subjective testing using what is referred to as a Paired Difference Test.
The method employs a standard external to the test material itself. For tactilely perceived softness

two samples are presented such that the subject cannot see the samples, and the subject is required

to choose one of them on the basis of tactile softness. The result of the test is reported in what is
referred to as Panel Score Unit (PSU). With respect to softness testing to obtain the softness data

25  reported herein in PSU, a number of softness panel tests are performed. In each test ten practiced
softness judges are asked to rate the relative softness of three sets of paired samples. The pairs of
samples are judged one pair at a time by each judge: one sample of each pair being designated X

and the other Y. Briefly, each X sample is graded against its paired Y sample as follows:

1. a grade of plus one is given if X is judged to may be a little softer than Y, and a

30 grade of minus one is given if Y is judged to may be a little softer than X;
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Dry Tensile Strength

This method is intended for use on finished paper products, reel samples, and unconverted

20  stocks. The tensile strength of such products may be determined on one inch wide strips of sample

using a Thwing-Albert Intelect Il Standard Tensile Tester (Thwing-Albert Instrument Co of
Philadelphia, PA).

Sample Conditioning and Preparation

Prior to tensile testing, the paper samples to be tested should be conditioned according to

25  TAPPI Method #T4020M-88. All plastic and paper board packaging materials must be carefully
removed from the paper samples prior to testing. The paper samples should be conditioned for at

- least 2 hours at a relative humidity of 48 to 52% and within a temperature range of 22 to 24 °C.
Sample preparation and all aspects of the tensile testing should also take place within the confines

of the constant temperature and humidity room.

30 For finished product, discard any damaged product. Next, remove 5 strips of four usable
units (also termed sheets) and stack one on top to the other to form a long stack with the

perforations between the sheets coincident, Identify sheets 1 and 3 for machine direction tensile
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the long 7" dimension running parallel to the cross direction. Note these samples as cross

direction reel or unconverted stock samples. Make sure all previous cuts are made using a paper
cutter (JDC-1-10 or JDC-1-12 with safety shield from Thwing-Albert Instrument Co. of
Philadelphia, PA). There are now a total of eight samples: four 1" by 7" strips which are 8 plies
thick with the 7" dimension running parallel to the machine direction and four 1" by 7" strips

25  which are 8 plies thick with the 7" dimension running parallel to the cross direction.

Operation of Tensile Tester

* For the actual measurement of the tensile strength, use a Thwing-Albert Intelect II Standard

Tensile Tester (Thwing-Albert Instrument Co. of Philadelphia, PA). Insert the flat face clamps

into the unit and calibrate the tester according to the instructions given in the operation manual of

30  the Thwing-Albert Intelect II. Set the instrument crosshead speed to 4.00 in/min and the 1st and

2nd gauge lengths to 2.00 inches. The break sensitivity should be set to 20.0 grams and the
sample width should be set to 1.00" and the sample thickness at 0.025".
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well as any corresponding published foreign patent applications), and publications mentioned
throughout this description are hereby incorporated by reference herein. It is expressly not
admitted, however, that any of the documents incorporated by reference herein teach or disclose

the present invention.

10 While particular embodiments of the present invention have been illustrated and described,
it would be obvious to those skilled in the art that various other changes and modifications can be
made without departing from the spirit and scope of the invention. It is therefore intended to cover
in the appended claims all such changes and modifications that are within the scope of this

invention.
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What is claimed is:
1. A soft tissue paper product, said soft tissue paper product characterized in that it comprises:
a)  one or more plies of a tissue paper; and
b) a chemical softening composition deposited on at least one outer surface of said
tissue, said chemical softening composition comprising:
i) a softening active ingredient, wherein said softening active ingredient
comprises a quaternary ammonium compound;
ii)  an electrolyte, preferably used at a level between 1% and 2% of said softening
composition; and
ii1)  a bilayer disrupter; preferably used at a level between 2% and 15% of said
softening composition;

and having an extensional viscosity of at least 5 pascal  seconds.

2. The tissue paper of Claim 1 wherein said chemical softening composition is deposited as
uniform, discrete surface deposits, spaced apart at a frequency between 5 areas per lineal

inch and 100 areas per lineal inch.

3. The tissue paper of either of Claims 1 or 2 wherein said quaternary ammonium compound

has the formula:

RD4m-N' - [(CHYp - Y - R3lyy X
wherein
Y is -O-(0)C-, or -C(0)-O-, or -NH-C(O)-, or -C(O)-NH-, preferably -O-(0)C- or -
C(0)-0-;
mis 1 to 3, preferably 2;
n is 0 to 4, preferably 2;
each Rj is a C}-Cg alkyl or alkeny] group, hydroxyalkyl group, hydrocarbyl or substituted
hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof, preferably
methyl; |
each R3 is a Cy3-Cpy alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or
substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof,
preferably C;5-Cy7 alkyl or alkenyl; and

X is any softener-compatible anion, preferably selected from the group consisting of

chloride and methyl sulfate.
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further comprises a high polymer, preferably selected from the group consisting of
polyacrylamide and its derivatives, acrylic polymers and copolymers, water soluble vinyl
polymers, polyvinylpyrrolidone, polyethyleneimine, polyalkylene oxides, and mixtures

thereof; and preferably having a weight-average molecular weight of at least 500,000.

5.  The tissue paper of any of Claims 1 to 4 wherein said electrolyte comprises a salt having
an anion selected from the group consisting of halides and simple organic acids and having
a cation selected from the group consisting of the organic acid salts of sodium, calcium,

and magnesium, preferably a sodium formate.

6.  The tissue paper of any of Claims 1 to 5 wherein said bilayer disrupter is selected from the
group consisting of:
a)  nonionic surfactants derived from saturated and/or unsaturated primary and/or
secondary, amine, amide, amine-oxide fatty alcohol, fatty acid, alkyl phenol, and/or alkyl
aryl carboxylic acid compounds having from 6 to 22 carbon atoms in a hydrophobic chain,
wherein at least one active hydrogen of said compounds is ethoxylated with < 50 ethylene
oxide moieties to provide an HLB of from 6 to 20;
b)  nonionic surfactants with bulky head groups selected from the group consisting of:

i) surfactants having the formulas:

wherein Y” = N or O; and each R’ is selected independently from the following:
-H, -OH, -(CH,)xCHj3, -O(OR?),-H, -OR', - OC(O)R', and -CH(CH,~(OR?)»-H)-CH,-
(OR),-C(O)R', x and R are as defined above and 5 <z, z’, and 2”* < 20; and
ii)  polyhydroxy fatty acid amide surfactants of the formula:

R2-C(0)-NR) -z,
wherein: each Rl is H, C1-C4 hydrocarbyl, C{-C4 alkoxyalkyl, or hydroxyalkyl; R2
is a C5-Cp1 hydrocarbyl moiety; and each Z is a polyhydroxyhydrocarbyl moiety

having a linear hydrocarbyl chain with at least 3 hydroxyls directly connected to the
chain, or an ethoxylated derivative thereof}, and

¢)  cationic surfactants having the formula:
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NA-; -NA,; -C(0)O-; and -C(O)N(A)-; wherein R? is defined as hereinbefore; q=1or2;
total z per molecule is from 3 to 50; and X is an anion which is compatible with fabric

softener actives and adjunct ingredients.

7. A composition for softening an absorbent tissue, said composition comprising:
a)  an effective amount of a softening active ingredient, preferably comprising at least
35% of said composition;
b)  avehicle wherein said softening active ingredient is dispersed;
c) an electrolyte dissolved in said vehicle; and
d)  abilayer disrupter,
wherein said electrolyte and said bilayer disrupter cooperate to cause the viscosity of said
composition to be less than the viscosity of a bicomponent dispersion of said softening
active ingredient in said vehicle, and wherein said composition has an extensional viscosity

of at least 5 pascal e seconds.

8.  The composition of Claim 7 wherein said softening active ingredient comprises a
quaternary ammonium compound, preferably wherein said quaternary ammonium

compound has the formula:

(R)4-m - N - [(CHp)y - Y - R3]y X
wherein Y is -O-(0)C-, or -C(0)-O-, or -NH—C(O)-', or -C(0)-NH-, preferably -O-(O)C-
or -C(0)-0-;
m is 1 to 3, preferably 2;
n is 0 to 4, preferably 2;
each Ry is a C1-Cg alkyl or alkenyl group, hydroxyalky!l group, hydrocarbyl or substituted

hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof, preferably
methyl;
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10.

each R3 is a Cy3-Cpy alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or

substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof,
preferably C15-Cq7 alkyl or alkenyl; and

X is any softener-compatible anion, preferably selected from the group consisting of

chloride and methyl sulfate.

A composition according to either of Claims 7 or 8, said composition further comprising a
high polymer, preferably comprising between 0.01% and 5% of said composition, and

preferably having a weight-average molecular weight of at least 500,000.

A composition according to Claim 9 wherein said high polymer is selected from the group
consisting of polyacrylamide and its derivatives, acrylic polymers and copolymers, water
soluble vinyl polymers, polyvinylpyrrolidone, polyethyleneimine, polyalkylene oxides, and

mixtures thereof.



