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2003 This is a continuation-in-part of US Patent Application Serial No.

60/ 104, 371, filed in the nanes of Vinson, et al. on Cctober I5) 1998,

pendi ng. TECHNI CAL FIELD This invention relates, mgeneral, to softening
cellulosic structures with cationic pond inhibiting conpoutftiMarch?§03or e
specifically) to a conposition having Theol ogi cal properties which
facilitate its use for enhancing the softness thereof Mst particularly,
the invention relates to softening tissue paper webs and net hods of
produci ng such softened webs. BACKGROUND OF T' HE | NVENTI ON Sanitary pi per
tissue products ace wpghekysysRdnaduehsotemsssucepararmercial ly offered in
formats tailored for a variety of uses such as facial tissues, toilet

ti ssues and absorbent towels. Al of these sanitary products share a common
need, specifically to be soft to the touch. Softness is a conplex tactile

i npressi on evoked by a product when it is stroked against the skin. The

pur pose of being soft is so that these products can be used to cleanse the
skin without being irritating. Effectively cleansing the skinis a

persi stent personal hygi ene problemfor many people. Ooj¥@tesonabl e

di scharges of urine, nenses) and fecal matter from ”)Iferlneal area or
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This is a continuation-in-part of US Patent Application Serial No. 60/104,371, filed in the

names of Vinson, et al. on October 15, 1998, pending.

TECHNICAL FIELD

This invention relates, mn general, to softening cellulosic structures with cationic bond
inhibiting compounds; and more specifically, to a composition having rheological properties
which facilitate its use for enhancing the softness thereof. Most particularly, the invention relates

to softening tissue paper webs and methods of producing such softened webs.

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 tissuts 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 1t 1s stroked against the skin.
The purpose ofl being soft 1s so that these products can be used to cleanse the skin without being
irritating. Effectively cleansing the skin is a persistent personal hygiene problem for many people.

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



ot or hi nol aryngogi cal nucus di scharges do not always occur at a tine
convenient for one to performa thorough cleansing, as with soap and

copi ous amounts of water for exanple. As a substitute for thorough
cleansing, a wde variety of tissue and toweling products are offered to
aid in the task of renoving fromthe skin and retaining suzhmdich@pasges for
di sposal in a sanitary fashion. Not suyprisingly) the use of these products
does not approach the | evel of cleanliness that can be achieved by the nore
t hor ough cl eansi ng net hods) and producers of tissue and toweling products
are constgsthinglafhgdgidaNehuél diRkSeds"® fot MQIHCEBUCATP LR dRaL&idnavar a2l 4 Wi th
t hor ough cl eanS| ng net hods. Shortcom n%s in tissue products for exanple
cause narRFrioan aithpsousheleansing. perdh SoaPndsgopipus amewp o6 Maley fon exameledAs Such
behavi or msstmtpﬁpzhed)u?ycuéahﬁn%awms&y of tidslCard @@Hﬁ)g @éduee Rfd JTREA b WD Ng

wi th a harsh inpl ement can rade the sensitive skin and cause severe pain.
The al t eriRdhg & of remoying) fremdhes fkith anshgetajning guch| dissharees) for dispegs B2 &apdaYt hough
this oft emsh%urw‘f&%m%k.egls? e ds@ o SRERPFRuADHosABt £7pHsaEh fh Fva] mléaﬂlmcss that
undergarnents, and over time can cause skin intations as well. D sorders of
the anus,ca br aehieyehb the awasy thpoheisgleanang erethors 2pé nmfaccrmfetaﬁswmdéwﬂy\g
sensitiv r y
P, Y oS SRR L e WAL SRR ok ARG A
Anot her mﬂahfm@btsb which pronpts frustration is the repeated nose bl owi ng
necessary when one has a cold. Repeated cycles of blow ng and w ping can
cul m nat e i n Shoromengn oulEssus\persiugth & exdmplsofusemanyt ostopatcanma bt fatsl the skadey ar e
enpl oyed., j Kil (o} i c

ooy o SRFRBLAURAS ST SARAD prihit 6y A NEL IMILENTS AR |
| ong beerlruftbhrg golla bdrsht eplamrgi neealsmkndflesxcnsmq skis anth casgeesedegy glaed The
research Vi u r Qus. ts to
reduce tﬁ‘etpégtf‘)grsr? {/Vé“ges‘fgs‘&t ma%él%?e |Sr°7%r'%ve e so %Q'ﬁgsmslpg nt‘fags'selsjé" a%rd §r ucts.
One ar ea t¢ hagnakeasd lwecnusa(smnmng eluridergdriniestsy aglaovelr tims clreedusd skis @hmodnsaasd

nodi fy cel Lul ose fiber norphol ogies and engi neer paper structures to take
opti mum advant ages of the various avail able m)rphol ogl es Appl i cabl e art in
this area includes nson |ss

20, 1993) Vi ?s‘offgfsn%h‘é a"ﬁsat‘t8f1t°"“§“’4"o§°'lf§‘§“°‘dsss’ﬁ%‘} rAp PF“TTB “Fég%‘ r3!hr ane
et al. | nmedsitse aRhtanpd thdseBvhb, shffer susls deardéstto be padiéuladP E¥stranmicbyHbe peddsto et .

al. in UclcS ,St§ ut or, LY, | nvent |onta{?(ﬁ‘g| stration H 1672, published on August
5, 1997) °SFT SF WI“&W HiPEEIPGE. MBI Hbds for selecting or upgradi ng fiber

sources to tissy t ovel supe erti cable art is
further illud¥f?: ?r 'Hmble k‘ §r°mrPiJR§ Ea'f ﬁ'ngc?fé‘%a A?Blowm e “NoVemer
17, 198! wheinoahhad |a$olals Rqsatbd)wclcs BBblMymghmEGﬂ&ng cén bﬂmmatcan ab:ercl nesoeyror at ed
to be cormlll nt tt E er trluctures SQ gat t hey have naxi mum soft ness

pot enti al" WA P& &L ﬁcfé‘éahﬁtf %ﬁgasyaéec'f' WStrated by these prior art exanpl es
are recogni z t hey. can onI offer sone I ent| t.0 make
tissues trul 3‘ %ﬁ“? 'é@«‘fl ék'%ﬁ'g%rtfs%ﬂfl and; fowvaling Progustse spmﬁﬁ’gﬁ ﬁ%’f’ %lg whi ch
has receiclceadn@wam lpeiecrranbrlce impanuiyf sacd ficet ﬂlesl”ltohg)fbcttrSthE fgealaddhd tigineak aabden cal

sof t eni ng rﬁentsh gf erred . to herein as "chem soft ners"_é 0
tissue andeTsRerhorge a?"(?ff 49 Eeseagch o MPRAYING ti5ug papet- dhgre-hake REQAUTER S eni ng
agent " r eh@nss foQeddby the BgiNiveakfedt NG, @eprovd thekdfilasd dTRisQé GFodubre. tactil e
sensation perceived by the consuner who holds a particul ar paper product

and rubs it oat2esthhdts bdeh Bxpidiell ROHEY eg@ANRAMBEIN tdQElEdtad RodiBY cellOMEY fiber
products, softness is a particularly inportant property for facial and

toilet tFroRhelogesand enginestippper fy‘“‘f?&f‘?ﬁéf’ \‘Péfs I"ét"%‘f‘taﬁléaé‘éag&%ﬁf the variess aeilablf zed

by, but irgheloglet. HpRthbleQrt i lesQIréaqmlchIs ik de Al in WX FRGROS PIESA, ised el |
as subjective 5escr| ptors, such as a feeling I'ike |ubricious) velvet, silk

or flannd#ly 2®uf9t9éb‘t’@sqmﬂéf$ dlateng hiQ5A9e, tsmée‘\nmléhl?%p%imh@cl%lrirbpcﬁus f eel

to tisSsuPatedihd, §74I4@§|.s§9€§0af>wr 19X ¢80 aﬁcvm%amsasapnf.m PaginfiodaxEhtisHCh as
paraffin and beeswax and oils such as mineral oil and siliconé oil as well

as pet r oRagietratiamH 16 eutished loa)\upem bi 0Qh 2l %frf'd"@h‘i‘)ﬁqlﬂsé rpeshosls &9 selectg@f er nar y
amoni unh&%? %JCO O}S‘M:J;' tl) %Fge gf\&%'wcﬁlkhabﬁ Cltl&l'rkﬁt)f) ? léaﬁlgrh‘?tsls ﬁu‘%ctry

aci ds, s and fatty esters. mthe prior art
pert ai ni H@S&W@Y@W%ﬂfs 505t %qm#émfh%ﬂt!amd NWthﬁsl%Thehlfh dispusspahow i s
characterized by the addition of softeners to the tissue paper web during
its formation either by adding an attractive ingredient to the vats of pulp
which will ultimately be fornmed into a tissue paper web, to the pulp slurry
as it approaches a paper naking nmachine, or to the wet web



as it resides 4n a Fourdrinmer 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 after the web is dried. Applicable processes
can be incorporated into the paper naking operation as, for exanple, by
spraying onto the dry web before it is wound into a roll o085 pRRSI2003
Exenplary art related to the former path categorized by addi ng chem cal
softeners to the tissue paper prior to Pts assenbly into a web ("wet end"
addi tion) incl udes U S Pat ent 5, 264,082, issued to Phan and Tr okhan on
Novenber 23, ° 3 a at en 243067, i ssued t QR August 6,
1996, the e ogtl’fr e or J’mggcgﬁ’ E%lcﬁm}’llmr%o? So?er S"H“H”é’F &0 1'% tn eP %vreerrlllcem '§uch
nmet hods hamﬁnéssmmdntxbr Bévile gk tdclmnqlh:e as lllldttﬁild‘d)by thiseprierayt exumhlemm atcogtited

conpositi ei t her qr vi,scous .l.i qui ds. at om era As a
Foourt " sordl S e iy ol <ol oy ZRFHGR b R e bnia e B RRRr B e or o
di | ution tdeaningsmpleneaeentration for addition to the papermaking furnl sh.

25 March 2003 4 Such heating adds conplexity to the papermaki ng process and
poses an addi tAnothed aref pihichlhas egeivéd iebiisidepdbld BRouie OF 2&é&itvn Q¢ thepaddition of
Further e art related to the additi,aon of chen g sof t erstothe
tissue papcz‘r‘np‘{ﬁéa]b%%ﬂ“igﬁéc'lti éﬁ? SR B her s ugl'ézg"c@l r}‘eﬁféf'gh‘f "%““o%‘\g 19\eling

i ssued to phoquatsski, et. al. on Cctober 22, 1991 incorporated herein by
reference. The Arrpul ski patent discloses a process for adding a

pol ysi | oxane oﬂcsnmauﬂdcihoma tovil "chérfiighlesoftefing REaite reidth Yo ahy @hdmib ringredient
consi stenc et ween ggout 20% and abqut, 35% . Such a m}trod repr sents an
advance |n Ve B  tactilyy S5Psafipl PHEUYSS: Bh 5 reopsiany @hp hojdsagp aIr PHiTsh

for the pa,ﬁemvdﬁu RAds FRERETRe skitO AltBX AR BOBewitat a&siraBla foy tdvidl gRIdudid) ofafepd isgat i on
to one of the web surfaces as op osed to distributing the additive onto all

of the fi HRIFUCUBFY {TARPTARI ASPREAY faoiaridteany R Iseise Oush rcEiebh Beresa YablssTAfess are
used ther eaf®y¥ cRftadlerz& By, Bt £QRI lilite®fo, TGN BLLiLIAS), bid sfodhRPEds Weirist he
Yankee dryer A widely believed theory is that the addi tives i nterfere W th
the coat i rybisHIvE HeschpipiReuciisypdrelag like brieiqus, yelvel silkiandlepnal nwitahle makssaland
the dryer jhQuaveBé@N@fich infpR 2l 106 Gecdltd 1RAS. ThSGnddRRY @i ERIpEAy haMRid t he
application of chemi cal softeners to already-dried paper webs elther at the
so-cal | ed Wy dESFIVEEs susk 2pBPEFRARY REFSTReARdilsotch #F minsmpall atbsikets oli#F ng
oper at i on JHPAGIFSRumtAMd e x Bk dAfts $h€ RmofeREBLAN 3 q@hlerhfCdhbdismf i el d

includes U S. Patent 5, 215,62 i ssued to Anmpul ski, et. al. on June 1)
1993; U. Sompayndnitislong gk gimins, kinetianaksyicanssufasiy peids fatty glcoholpanddatysrtsay 2| )
1993; U. S. Patent 5,S25,345, issued to Warner) et. al. on June 11 , 1996,
and U.S. Pat erfe Bpgiof warkitpihe gaorag perginingdp e'y-'g"sa' saften¢ts bgs takenitye pathird he

Vi nson, etfirglpathQflchaRtiehzed b ax%%&d fibd oﬂsaﬁafepsqsm&&qfasérmcbmuﬁ@ 1@ BRffion The
' 626 Patent (flasc | oses a ma%l for preparing soft tissue paper by appl yi ng

a pol ysi | gihfdy péding ayajragiys, lngrwécm tofthe pats aluiviich wibalumatglyhe foreddqte g
utilizing t@sﬂ%%&dvcﬁrt@%f;ﬁfp shiHyf RGCapprdabhes Apaprahdkiiy rillchink 4 @ BRI Wdp Of
application including roll coating and extrusion for applying particular
conposi t i g resides prea Eeurdriess cloth o dereyclethog agapgsimakmg mariuge. t he Vi nson, et
al . application discloses conpositions that are particularly suitabl e for
surface appl i db bespndoptipisatgaserkbbxbip additipp of eheaticabsofichers ¢o Histie PEIFE 86D
represent RdVADGESisQKEl ApRcaBleiRice@Ed can bl Ghcdriotard ithd MpkNHalReshefibn SOf t
ti ssue paper produ‘é%% \?P g (S)oéest rcgﬁgth pfﬂg etrtllﬁeg {’I}#ere |§ge§1pcsolg need
for inpr owedowﬁmelmhygp@nnp@m the dryswabthgfore #ns weund b b edl! efpapaich ti ssue
products to provide the requisite softness w thout addi ng additional
conpl exi ty andxoepiiry ait reixtp@iostbe fasmehpatinestegonieedibeadsingsthemcpl sflgers o Bach
i mproved 8 nt
| mvent | on S HabeE RO SRR A CBLNGH s Blfor WBILE Y M3 088 867
SUMVARY  Chisstié¢dHo mmrr@dhm anvethZB,l 1998 atd mrlJSIBgatt Bbém@OEMtoriﬁlan on
conposi tions e wet end of r S
pr oduci ng mcé]J {}?t(})gsgl%tdrlsﬁgo ur é’g cacrhq’ fchrgor?m% hcrc{'\{eb% i€ crencg 5 Fr{g 'E Ner eof ,
provi di ng havesfonndchrogdeusaiin the nrmpstQNéhiwsm‘rI svel priodiart @nposivide angcnau-c sglidabbk e
strength and al?sor benc The %Hfteni ng, ?o osi tiaon,conpri $E9

viscous liguids at room température. AS a result, such pnor art cheémical softening composition

must be heated before dilution to a use concentration for addition to the papermaking furnish.



an effective amount of a softening active ingredient; a vehicle in which
the softening active ingredient is dispersed; an electrolyte dissolved in
the vehicle, the electrolyte causing the viscosity of the conposition to be
| ess than the viscosity of a dispersion of the softening conposition in the
vehicl e alone; and a bilayer disrupter to further reduce tdsauatroosity of
the softening conposition. The teen "cellulosic structure" as used herein
is defined as a wet laid fabric, web) of sheet conprised of fibers

containing cellulose. In its broadest sense) such structures possess a

basi s wei i g t %98 1 S Ll es
rangi ng f rggénl% g‘%gg% ngglggﬁ@%g?o&’g% ¢ H?’B a'lsg ngbgﬁ‘%%fgg?cp%ﬁea%ggﬁoﬁﬁ P%E{dé
st r uct ur eseqofrerhdne fop tleserdssarnemipimeoh pref erably derive at | east a portion of
their strength fromthe natural fiber to fiber bonds which formwhen a web ,
of short cel | Eurthei exefipbey st redatalt withreaiditiva aficheicd] softenars ae)the dgie papar veb
Qonsequentlfug {tofldof ndlftes LA $aBRAPEESPHN Kl o NGITREL oL IR ORICESS
enpl oying t present i nvention. e 'sortening compasitrions of e present .
i nvent i on19Hvecapgatdberin gnrefiirace.sThey Antpulskiopatdne disdpses urpeocats foniaddjng a
di lution art of t aper maki r.ocess Wt hout. t he .c | exi .and
caded cosPofioRfeaRpairds RRRCLIR Y ApRIAGERY & Ab-b elenSineREen Bk ook
fluid thatndawpl 25%). \Sudh 8 IdthedSrepresdnaninC advapeepie rsoiml iresgectdehet itheeadddion aff | ui d
that is ugsed.to enulsify. hem cal er maki ng_additive, or a fluid, that
o used 1 TP e b B TR BB HRRT RGP F < el b PERS FHE UF oo
3 elr ve as q)]itiaitl’o':]\% ortdwxl th\ﬁHIbtsaiff(b“cs as @;Jggia'daauls&mdﬁrtgi tldfaddftivabﬁis all Bf thB €ibers o
elivery of .a chem cal papermakin itive. All references are ant to be
i nter chan&éﬁ'ﬁl ‘ﬁ"‘ d'c"u’ityf‘li)‘ir i W{""L"i fr‘n‘tj‘.‘% It SPRAOSHIBH 1€ UsHlethere pay %gﬁ%f'ﬁ ff ng J
the chem edropaPmE BRdet AOit dlGegel M thBeyadnREUryel ARAESY BRievaBthes9Gs thel @ik N
i ncl udes true solutionsé suspensi ons, , and emul si ons. For purposes for this
i nvent i on2ddiiyes jnecrigee With thegoapngofh e Afankesydpyerigthat iths Jong jetweergtho avef meh
2003 The ammMOdryefis Wesea&d .t eni ng conposition added to the cellulosic
structure is preferably, between about 0.05% and about 10% based on the

total weight QénsidBRbROS RRIAMD KeeRNRRSIEd RWIwO MRApERLaliOn bl EhehfdaBlsoREgs  Of
t he resultlng cellulosic structure. The cellulosic structure is preferably
¥

a tissue PEPEY-dnsdoraren ebsetitipy 3t he sp<allsd drxsad oh i pigernaliag machias ghin df
from abou;epa.qzet&naebwoPlQQp.gélm@qu&d téittel RBEARRAS b, FREmpIEF Rt AN OGR4 0. 6

glee. Al percentages, ratios and proportions herein are égﬁeight unl ess
ot her wi seinsides Vi 8d Patapic e 474, tssuef it Ampulskipgiepl- om fuie 1pd8%eri- $-rRast i on,
there is pnaysfeds@dtBiabgishi ePa0dNSEMEMBerSAf 19981 BSYEPRAPSH2NIBHGIed & he
met hod cog&r|5|ng t he steﬁs of : aiﬂgrOV|d|n_ a chem cal softening

conposi t i meEiFhrzharelupe &t 1996 2RAU- &P&“bﬁ@gﬁfﬁr‘ Sed! thon P985 D8] i tBh

CONPr i SESname of Vinson, et al. on Apnl 1, 1998 all incorporated herein by reference. The '626 Patent

discloses a method for prepaning soft tissue paper by applying a polysiloxane to a dry web. The
‘545 Patent discloses a similar method utilizing a heated transfer surface. The ‘345 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 that are particularly suitable for surface application onto a tissue web.

While each of these references represent advances over the prior art, there is a continuing
need for soft tissue paper products having good strength properties. There 1s also a need for
improved softening compositions that can be applied to such tissue products to provide the
requisiie softness without adding additional complexity and capital expense to the manufacture of

such prodiacts,

Such improved products, compositions, and methods are provided by the present invention

as 1s shown in the following disclosure.



a vehicle; a softening active ingredient, wherein said softening active

I ngredi ent conprises a quaternary amoni um conpound; an el ectrolyte; and a
bi |l ayer disrupter, b) diluting said chem cal softening conposition to a use
concentration; c) providing a slurry of papermaking fibers, d) treating
said slurry of papermeking fibers with said diluted chem cad Magdhtzosng
conposition; e) depositing said treated slurry of sai d papernaking fibers
on a foram nous formng wire; and n dewatering said treated slurry by

dr ai nage through said foram nous formng wire to forman enbryoni c web.
Wil e the specification consludes with clains particularly pointing out and
distincly claimng the present invention, it is believed that the present

invention will be better undexghf@drk G riiReNnVENT@MN Ng description in

conjunction with the appended exanple and with the follow ng drawing, in
whi ch like ref eReReQnbRRES ddseidt softnirg! BHpSR e, WRGT £1dBd to did GitleRd bP @

schematics representation illustrating a creped papernaki ng process of the
present i neeYet laihpiogess fr gedering cellidesicontyctusesfreduct g fibepteplérer bendmei therenf.
paper maki NgrfidaG SsedStkuRith improved softness while providing acceptable strength and absorbency.

The softening composition comprises:
an effective amount of a softening active ingredient;
a vehicle in which the softening active ingredient is dispersed,;

an electrolyte dissolved in the vehicle, the electrolyte causing the viscosity of the
composition to be less than the viscosity of a dispersion of the softeniing composition in the
vehicle alone; and

a bilayer disrupter to further reduce the viscosity of the softening composition.

The term “cellulosic structure” as used herein 1s defined as a wet laid fabric, web, or
sheet comprised of fibers containing cellulose. In its broadest sense, such structures possess a
basis weight ranging from 10 g/m’ to about 1 kg/m’ and possess densities ranging from about 0.1
g/cc to as high as about 1 g/cc. The cellulosic structures of the present invention preferably derive
at least a portion of therr strength from the natural fiber to fiber bonds which form when a web of
short cellulpsic fibers is dramned and dried from a aqueous slurry. Consequently, so called wet

laid papermaking 1s the most common process employing the present invention.

The softening composttions -of the present invention have desirable low viscosity at room
temperature allowing dilution as a part of the papermaking process without the complexity and

added cost of a heating step.

The term "vehicle" as used herein means a fluid that completely dissolves a chemical
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
carner that contains a chemical additive or aids in the dcliv::ry of a chemical papermaking
addituve. All references are meant to be interchangeable and not limiting. The dispersion is the
fluid containing the chemical papermaking additive. The term “dispersion” as used herein
includes true solutions, suspensions, and emulstons. For purposes for this invention, all terms are

interchangeable and not limiting.



t he softening conposition of the present invention. Figure 2 is a

schematics representation illustrating the steps for preparing the aqueous
paper maki ng furnish for a creped papernaki ng process, according to one
enbodi nent of the present invention. The present invention is

described in nore detail bel ow. DETAILED DESCRI PTI ON OF TI2E MakfRO030N
Briefly, the present invention providés a conposition useful for softening
cellulosic structures. Preferably, it is added to the wet end of a process
for making the cellulosic structure. Mst preferably, the cellulosic

structure i STR hh&@t8f PRBRGAcnink \@nipdsitibd dddgd td the Lellafie sueamplis picfgabiy)e
conposition of the Bresent invept#on has enhgnce t q%ilglﬁ ercei vabl e

Sof { nessbetyren about 0 B5ergd caboms JO7 bassl o tieclobereh of s oliedint fappposition

combi nat L&Hparandui%tmtm&tetma@amﬂ%éehumcmtcue@.d of a paper-making process

are described. The conposition of the present invention is a dispersion fo

a sof teni ng s d Mokl ShEHER brefdtatily ¥ BRUChfer, MIRPréPAbIyYa tissiepapaiaaag i on
al so conprises a bilayer disrupter onposition to have

whi,ch allows the_ c
both a phasis weighiof ffom abont 1&ipebous 00 gy arf atfes dersig of et G 9/6G i ssue

All percentages, ratios and proportions herein are by weight, unless atherwise specified.

According to further aspect of the present invention, there is provided a method of

producing a soft tissue paper product, the method comprising the steps of:

a)  providing a chemical softening composition, characterized in that said chemical

softening composition comprises:
a vehicle;

a softening active ingredient, wherem said softening active ingredient

comprises a quaternary ammonum compound,;

an electrolyte; and

a bilayer disrupter;
b)  diluting said chemical softening composition to a use concentration;
c)  providing a slurty of papermaking fibers,

d)  tweatng said slury of papermaking fibers with said diluted chemucal softening

compoasition,;

¢)  deposiung said treated slurry of said papermaking fibers on a foraminous forming

wire; and

) dewatering said treated slury by dramage through said foramunous forming wire to

form an embryonic web.



~9 EOQZ 4~a~WqZ 25 March 2003 7 paper webs and, at the sanme tine, a | ow
viscosity at roomtenperature. Such conpositions are particularly desirable
for addition to the wet end of a papermaki ng process so as to provi de paper
made using such a process with desirable softness. Such conpositions are
especially desirable for use in processes used in the prodaMareénZ®B tissue
paper products used for personal cleaning. Tissue Paper The present
invention is applicable to tissue pag’n in general, including but not
limted to: conventionally felt- pressed ti ssue paper; pattern densified

ti ssue paper such as exe ified b nd its progeny; and
[ﬂ gh- bul k, uncorrngct e? t%@ﬁ@%ﬁ rﬁ‘f?“g@fﬂgﬁﬁ% ed ?y Sal vucci. The
i ssue paper may be of a homogenous or multil COnSt ruc 2}

tissue paperwpﬂoélwcipsﬂﬁ%'e“ roReFiedes Gty Elo e Past “i‘“g' ﬁ‘é'f'{e] Imlﬁ Mdoﬁ.'s? t Pg

constructy on, cE%%ﬁH&tBﬂH?(s bRk uablty pbc's&xtamba&mswebgbmeoﬁndbetomen
about 10 /mnﬁg out 10 /2, and density of abou} 0. 60mq{|c§)bg‘(,m};ess

Pref erab Frybn thh@lIMSg chmrrtghtm garuncyen widh e appeadc fxamgleg i out ~80

g/ n2, and the densit PeAbQYdeRifd UelliGTelohedteasd widbah: preferably, the
densi ty aiaf”l'"gb‘é'% \},}é‘é\#dgh‘but“o 04 gl ::fg and about 0.20 g/cc. Conventionally

pressed ti SSB é}"% qRE seﬁg}gaul@% Qrﬁatfdﬁrm&!;ﬁkiu{& &4l pRpdRRakiag prokesoufithé n t he

art. Such pa ypl ca made bé depositing a_ paper Fln% crgrg‘\sh on a
f or ami nop&sefxmrmmgn\fwrlpendudfm T SUfOYE O g'SWFPéPGF§°‘BT‘ISé‘}¥ et PR "PES I he art

as a Fourdripner w N8t iiivRheA 1S dep05|ted on the formng wre,
it is ref’ss PE "ig()comgoszlatmv%e}gﬁm&i/e?é , water is rempved fromthe web by

Vacuum MeC hi’iml C%lls :prcg\ Qgepqggm;mrlmtra ne stc&h@r parln% lmﬂa‘t‘ms ed by

pressing the 1RES “d ry| ng at el evated tenperature. e par tLCUl ar
t echni qU@Spc&ﬂdclﬁgyfpmﬁshlforeacpmppdwmpa{ymg process, according to one cmbo m

present vention.

The present invention 1s described 1n more detail below.

DETAILED DESCRIPTION OF THE INVENTION

Briefly, the present invention provides a composition useful for softening cellulosic
structures. Preferably, it 1s added to the wet end of a process for makang the cellulosic structure.
Most preferably, the cellulosic structure 1s a tissue paper. The resulting tissue paper compusing
the composition of the present nvention has enhanced tactilely perceivable softness. The
softening composition, a method for producing the combination, and a method of adding 1t to wet

end of a paper-making process are described.

The composition of the present invention is a dispersion of a softening active ingredient in
a vehicle. Imporantly, the composition also comprises a bitayer disrupter which allows the

composition to have both a particularly high level of ingredicnts effective in softeniag tissue



maki ng webs according to the process dust described are well known to those
skilled in the art. In a typical process, a |ow consistency pulp furnish is
provided in a pressurized headbox. The headbox has an opening for
delivering a thin deposit of pulp furnish onto the Fourdrinier wire to form
a wet web. The web is then typically dewatered to a fiber 250Maichi2008y of
bet ween about 7% and about 45% (t ot al b wei ght basis) by vacuum

dewat eri ng and further dried by pressi\rll\g operations wherein the web is

subj ected to pressure devel oped by opposi ng nmechani cal menbers, for

exanpl e, cyl | I . | mﬁ,gu nd
dried by awg tk ljrq‘g%%ggdr’ S{nﬁ)‘gsa:‘)‘g? g{ag’s“dﬁmc’? Q{lﬁgogﬁ%&las ac.\{%é}é&é:émﬁésﬁb?x?‘ir@
Pressur e ceantidylarly desirhblp bl additiarte theayet erd off a/papetyyaking preeasscsalas 1oauerddespaolr as
an opposin j ' I . i NSt . . i

aryer " dr un@edeXiing lch dBfockls YL AR B St iR ard pl oy Bl A0

i ncurred beskuwemncessagusedd inhe préfetion eflissepapapratucy asadrfesperdond loleaming.f or med
are referred to hereinafter as conventional, pressed, tissue paper

struct ur esissa®hpesheet s are consi dered to be conpacted, since the web is
'subj ected to substantial overall nechanical conpression forces while 25
March 2003 8 tThe pfesine myergioe inappldablariel tissue papee in genemd indliding but net lowditessed
state. The_r |t tructure i tr Sj Sity,
put very | Serolsp B CieplaEd Wik bibef R BRHRAERRLE s Bl WHRAIECHRT | ¥
paper is cSmfad-Sasanzedlitbyrograyi and hightbelkatmopeipyctid gdsudpdpler fucke dexedplifgdddtyi vel y
| ow i bel’Tﬁa nscci:'t ¥ha d ana %rrg‘y b(e)fo gehno%liof !:neog: 42 tilg]c rd cl:o% | \{:?ll)ly ar;'xi Q,Q Ji ber
density. ev%ll'gh-ebdﬁsﬁe Ppst 8 S alfterna |ver SREVRLT S (PP EL £ fli er'd of

pi | | ow r egpapersprodiibie mdddwherk frartl map besf adgzlaplyer nadti-plylcgnstaétémr Bk tissuegmper

k kl i The, d Lfi be ,di ithin th
i e bul K FEGRAYJE Ty gtk S bR RLL? B8 BhEFsaRt o8P 358 st phbols t i ¢
t he hi gh- beibkg/td & leks. IREfefabIy[ @el bikisocasts &bl be bervki B@pup Bl /e’ andlshoad §0 @67,

ti ssue webs are disclosed in U S Patent 3,301,746) jssued to, Sanford and
S sson on Tutregein i porpeut gt fsnMost rpiprise e deBT N B bR D
August 10, 0.09g/6 andabbuth.20 gat ent's 4, 191, 609 and 4, 637, 859, issued to
Trokhan on March 4, 1980 and on January 20, 1987 respectively; the

di scl osure of @acdntiofalippieedtditissut Paer paY Medddshier Making yuchghgdr artdéowh fin the
general) pattern densified we aje preferabl repared by depositing a
paper maki n§t PUFHPARF lﬁﬁ'pgal?yowg%ﬁp(d{igmﬂg\grﬁ W@‘:V\‘}/alkg‘g E‘E‘ﬁﬁé’g 2 forRmioly f"ﬁ‘g?‘gm re
to form a wet TMeomngk éhen jfidx tadaaditos thbarmieh Ryairnse wire. andeale hfnisuBports
as it is transferred fromthe forpming wire to_a structure conprisin uch
supports f ‘i'.)“rp°5f"lﬁ$f"i’1 foyrune e, *f’l’lse":&b ‘gf°sasﬁr‘§°ibs Qd"fé@;a‘i’*ﬁ%ft‘s femmeved: #Oé? tth" b
supports, bhekaly, nicekilchl fiessing attbMsnal fRthsZ Theseh b delateitd by ptestifiethe a@ht | ons
geogr aphi cal | orrespondi ng to the points of cqontact between the array of
supports afy %’h&’%@ta‘ \X/@’H‘."Cdl'?Fé“PF@H‘é"l'n rpaétl'c"%‘ielc?%@lﬂuffoi‘" M%e%“é‘&’&‘cﬂhmrng
thi s oper amblafy wébs b&bRlidpad ukq,r@sss?&sedéa'b.wwbw Well kafwah. to TdbsSsidlied i taeibk. Ihi el d
can be further dedensifjied by application of fluid. pressure, UCF as.Wwth a
vacuum t ypd D@9l Brecst 2qlol ereistERCs P el ) Brovided b @ HResEFg ;eaﬁ_ WVssifig the
web agai NSkealithR 1as friopethg fol BARESS a thiCicPpBIN dfpultiiRfishldieb tha Relrdriiiéraiiad doy
predried, in such a manner so as to substantially avoid conpression of the
hi gh- bul k foraparet weh. Ihe weinis giea amlfy devratnipr foshiEkeT BYnsisteayPiprseriio §hch as
Wi th a vacidmebye e @uhICReP Weidht 56 B0V NuAT HRatenR 2@l FhBR&RUbyDhessing
mechani cal |y pressing the web agai nst” an array of supports wherein the

hi gh- bul k ¢Reefigns whergit the wabiseuested (T REsBeteseippAtdYOPPRRNEITEhnfg! mepesHnal
Predrying. ARgkhfdB okl ok Fhe dRRSEE Wb 2ONER (N BRsd A LRHARYYY Oltrearm
partially Integrated to reduce the total nunber of procesmgg S eg,s

per f or med. dr@9minrppaatenknomy ifi drenaat #sonYastkee doyed divessire san o devsloperbgtethe Yiarkse and
optional pgedryi . ' [ ! r s ttlel Web.

avoi di ng rr%rg%al%?l @gﬁha%?%s'éx?ﬁsg%&E%éfag(rjozggﬁﬁgogﬁ k‘%k%%ém}u%rpé)%sg ggg%oﬁt 550/8: of the
ti ssue papMultipler Yarkee doyapdivsesmajebs iemplagied nulekébysjdditisalkpressiok eis optietfally abl y
having a relative density of east 125% of t he . i l.§ho bul-k
field. 2'@“1\'75‘1’9 c%%ﬁgheg € ?{'er {lJcStu % 3pcéosﬁ%??’§ﬁsn‘ghlgﬁq%r ?%99%? }egﬁ#&'& ? Sis
pr ef er abl yheannafepas einvengjoldyr préssed, hissoe ipapdnawricigrea b tsheesene dorsjgemd dodat  of
knuckl es which operate as the arr f._support ich,facilit .
formation Of ¢ ﬁeedga'éﬁcslﬁ? Ve %‘g’ cé:éfd S(}/p%'ﬁs%%ﬁﬂ’)‘gé “lsrgér,l\clﬂ?) 'paérc %@%Jﬁsrs '38?0%1%%5? tern
of knuckl es constitutes the array of supports previously referred to.
Inprinting carrier fabrics are disclosed in U S. Patent 3,301, 746, issued
to Sanford and Sisson on January 31, 1967, U.S. Patent 3,821,068, issued to
Sal vucci, Jr. et al. on May 21, 1974) U.S. Patent 3,974,025, issued to
Ayers on August 10, 1976) U.S. Patent 3,573) 164, issued to Friedberg, et
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thermal drying. The resulting structure is a soft but weak high-bul k sheet
of relatively unconpacted fibers. Bonding material is preferably applied to
portions of the web prior to creping. The softening conposition of the
present invention can also be useful for softening uncreped tissue paper.
Uncreped tissue paper, a teen as used herein, refers to tizssMarch@008 Whi ch
I S non-conpressively dried, nost preferably by through air drying.

Resul tant through air dried webs are péitern densified such that zones of
relatively high density are dispersed within a high bulk field, including

pattern | {1 |:SS I . . ' i gh '
conti nu o&gg gir)f{ﬁ4 ?‘ﬁe‘kﬂ?[gﬁﬁ 6\841 ﬁ{cﬁ i dgllcizj QJI?;E§ clflP Ié ¢ %’rg'k’ %.Egezf‘gl%r' ghg (rzcéglﬁﬁ% %%%teugg Fs | ssue
paper welstrongand gergratlymif singsdir degsitys but yErydove th Hullo absotbenéyomd in sefoess.f or mi ng
carrier upon which it is laid) to a slower noving, high fiber support
transfer fabPatere densifead. tisthe papeb i ehatdeenzadr ynbévang adelatively ighrbully fieldbefi ¢

upon whi . § 1) | t | nal . 0 r saﬂen
advant ag gjglaal";r'fbJ slawrvﬁgbg g gcsnrgqu%? %Jnllens S d ng%i grr%g%dtzg}i‘éépoef\éggévﬁ f{g@?*‘ \%'\/Iéeg g “Site °
t echni qudsgttmlipfiad iscdtematvedpetdriciesisednsm fichl of pithow egions. dht dergtited izones e pri or

art. For exanpleg, ndf, et. al. in Pat 5 672 24 I ssued on.. . .
Sept ermber TR Giysteritle ssTpesls ol B SR 0P R RE Ao @R RS Mitbiog o
maki ng sahd high-Buk Geldro g tte indetchmicted, reahérfally orpatindlyweithic éedjghHllafiedd. et .
al. in Ey opean Patent Application Q 6 164 A ubl i,.shed, Se er 28,
1994 and BB BPRSY FenBIPyaEt dPaHied, e thod Sk SRUtFed o T Rge¥mot b
g ncr epeg Ié:meg ,ogg hss&i:dt') Todﬁﬂ %r&%ﬁ@E&soanézrﬂﬁrﬂéaYy 3Ea|;]95i7,rlg.80faatex&t3.,97a,?25, iid_ﬁuéﬁl- .

at ent 5, : ublj s ugust : , e, di sure 0 ichis
i ncor por L8 ‘H‘e‘rgléé)‘ﬁt 15{’/' aﬁge?'@ﬁﬁé’) PSRt #ilgg@ft{ Aud 3:93%?9 éss‘i‘Fth‘ﬂﬂV\{h%‘d\aB %fake
sof t thraugbh aj nogteasd toh SH@sy \Wo! 98K rdshitiviR BE dRscloairk & eabil N iwhith is
Paper maki ng. Fi bers The papermaking fibers utilized for the present
i nvent i or"RrMCraisddierrat Py fefeiencede i bers derived from wood pul p. O her

cellulosic fibrous pulp fibers, such, as cotton linters, bagasse, etc., can
be utilized dhBnsFb Rafiemfisasified WoBS HF PRATcTabin repatsp by sePesiing 3 PAPETHAKIR

Synt het i Q’urfnisb%ﬁ ) fo?dﬁﬁﬂo@%ﬁﬁ){@ Q/)r_c QQ&W&WW&&%&W&&WJ foRh QRVeJt QRE ahd BRRS) My
also be utilized mconbination with natural cellulosic fibers. One

exenpl ar YUHHACTRE HiF| weberspingledn AFY O SYARYTDHRS iitS Yanstereqd Fopihglormng wire 14| e
from Her GuliQsre cbrﬂﬁﬂm(é/\gdcmsﬂﬂ;d?@:fomﬁhcrtdwingw 12 QB3sed lagainst the array of

supports, thereby resulting in densified zones in the web at the locations geographically
corresponding to the points of contact between the array of supports and the wet web. The
remainder of the web not compressed dunng this operation is referred to as the high-bulk field.
This high-bulk field can be further dedensified by apphication of fluid pressure, such as with a
vacuum type device or a blow-through dryer, or by mechanically pressing the web against the
array of supports. The web is dewatered, and optionally predried, in such a manner so as to
substantially avoid compression of the high-bulk field. This is preferably accomplished by fluid
pressure, such as with a vacuum type device or blow-through dryer, or altemately by
mechanically pressing the web against an array of supports wheremn the high-bulk field is not
compressed. The operations of dewatering, optional predrying and formation of the densified
zones may be integrated or partially integrated to reduce the total number of processing steps
performed. Subsequent to formation of the densified zones, dewatering, and optional predrying,
the web 1s dned to completion, preferably still avoiding mechanical pressing. Preferably, from
about 8% to about 65% of the tissue paper surface comprises densified knuckles, the knuckles

preferably having a relative density of at least 125% of the density of the high-bulk field.



Appl i cabl e wood pul ps include chem cal pulps, such as Kraft, sulfite, and
sul fate pul ps, as well as nechani cal pulps including, for exanple,
groundwood, thernomechanical pulp and chem cally nodified thernomechani cal
pul p. Chem cal pul ps, however, are preferred since they inpart a superior
tactile sense of softness to tissue sheets nade therefrom 28Wlidrsh g@g3 ved
from both deci duous trees (hereinafter) also referred to as "hardwood") and
coni ferous trees (hereinafter) also ref@red to as "softwood") nay be
utilized. Also applicable to the present invention are fibers derived from

recycl ed pape ich may contain any or all of .t above. cat egar i
well as ot her rr%\%m@‘f"lgﬁ? S?éprff‘ﬁ'[geﬂ“i ey o FERPOLE ¥ ﬂefeéz?ng 5'?18“ %Egr G‘E % to
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pul ps i nclu | opg fibers ch, as rthern sof twood Kraft shot
P bor s, "o erivare SR oy of e s Salorary o DR iEaton, ATpresury Thes e ek
consumner \M‘inlldk!és Iceﬁkﬁ&rtes tﬁ@a&@cbfaesﬁ@nstpmkousmelfeﬁw toCﬁnMﬂﬁth cariéiCabridsRey S may

be used m any wi t hout | ayering. Softening

Compost | SOPIFIGRHE Epeminial i i i STHISH SR oppou br e S TRAB f on

conpri ses 3324 DWWsﬁédQB safvucdi, 30kt Andnndapel,i 1924, NGIRERENH74,0252iss(8 tcCARs When
di spersed in a furnish used to_produce tissue &% per or ot her cel | ul'osic
F

st ruct ur e8" AveeRtdBr IFedU fiebdsnh - Sthe: Eevrddeittirdres st @ March Phel F7h US.

sof t eni ng phie $HTICHUiSTed B AR RhYOcthhe RONIGSNIUG FLHP A39,068) ,et,edt fae
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€
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conprise the preferred active ingredient of 'the softening conposition of
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desired formfor softenin osition is a cold-water dispersible |iquid.
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quantities equire resulting negative' cost rrent al
consequenwbishseppes the imnomthle rfabme tapyelst dheplacs/efc diyigg druig adchyas h denkesaryet. o
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Conmponents Softeni ne Active | n%redl ents
pattern-densified tissue paper structures are prepared by depositing a papermaking furnish on a

foraminous forming wire such as a Fourdrinier wire to form a wet web, draining the web and
removing additional water without mechanical compression until the web has a fiber consistency

of at least 80%, and creping the web. Water is removed from the web by vacuum dewatering and



Quat ernary compounds having the formula: (R1 )4-m' ~+ ' ~R2~m X wherein:
mis 1 to 3; each RLis a Cl-C6 al kyl group, hydroxyal kyl group)

hydr ocar byl or substituted hydrocarbyl group, al koxylated group) benzyl
group, or mxtures thereof; each R2 is a C14-C22 al kyl group) hydroxyal kyl
group, hydrocarbyl or substituted hydrocarbyl group, al koxg$ kagth 2p0gup,
benzyl group, or mxtures thereof; and4f is any softener-conpatibl e anion
are suitable for, use mthe present invention. Preferably, each Rl is
methyl and X is chloride or nethyl sulfate. Preferably, each R2 is C 16-C
| g li Reamﬁﬁﬁal birging hade atskiiting Od’trrjliithﬂéEPyh,soﬁDBﬁt Wfﬁf Ei’gﬁbhﬂc e%g oRZrclatively
straight-chain or a : ionally) the st]tuent can
be deri veH"‘PF‘B?ﬁtVLBE‘F%bé%d’G‘gIm‘gﬁlﬁfc‘,%gr.ef ¥ ABRe ?Q%)é’gnlﬂ‘f‘s Pﬁéﬁ'i/gébtpéﬁf d%0i | s
(e.g., ol ixping.canol a, 25 March 2003 13 safflower, sunflower, etc.) can
used as sources of fatty acids to synthesize the quat ernary ammni um

conmpound. Br amighestiefindi ddmp6sitionest he . eseds invatiol &afl edldoV Bél ufsémmdrr@ftemng
equi val ent branched chaip fatty acid) are al so Sffectl ve and have t

addi t i onalneERed HEsYe B2RST- Ukreped ‘i‘sé"r? aae%f. e @ used hiereiny refers) o s YaRPEhY 'ﬁhf atty

acids thats rﬁ)ﬂféoﬁxﬁfch’ﬁvcﬂsdrﬂedsh%ttpkéwalﬂ9'b?tthrﬁ)ﬁ)éh S &g URERNRR! throB PATRIR IdHEY
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78,/ or mers.of the fatty acids of tallow contain 16 or 18 car bon atom;
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Furnish

Papermaking Fibers

The papermaking fibers utilized for the present invention will normally include fibers
derived from wood pulp. Other cellulosic fibrous pulp fibers, such as cotton linters, bagasse, etc.,
can be utilized and are intended to be within the scope of this invention. Synthetic fibers, such as
rayon, polyethylene and polypropylene fibers, may also be utihzed in combination with natural
cellulosic fibars. One exemplary polyethylene fiber which may be utilized 1s Pulpex®, available

from Hercules, Inc. (Wilmington, DE).



each R1rs a C 1-C6 al kyl group, hydroxyal kyl group, hydrocarbyl or
substituted hydrocarbyl group) al koxyl ated group, benzyl group, or m xtures
t her eof ; 25 March 2003 14 each R3is a Ci 3-C21 linear or branched al kyl
group, hydroxyal kyl group) hydrocarbyl or substituted hydrocarbyl group,

al koxyl ated group, benzyl group, or m xtures thereof; and Z5Maréd3003

sof tener-conpati ble anion. Preferably, ¥,=-0(0OGC, or -C(O-0-; m2; and
n=2. Each R substituent is preferably <l;1 C C3) al kyl group, with nethyl

bei ng nost preferred. Preferably, each R3is C 13 -Ci 7 alkyl and/or

al kenyl , nor eﬁ%ﬁ)ﬁéa%fcewﬂoﬁ piPs ine1udt ERINGEY ElB@'sﬁEhgs %aff siitfite, andiutfit @P«Q'a@r

al kenyl, C 15 ~ al kyl') "nost pref eraB each i's stral ght - cﬁal n

al kyl . Optwednas mpchapisal Rep%mblydmg,uéomtexelanlc,beroaé#woo@adthqtm@mewg@elanﬂlm amll

sour ces. i

saf f | ower %ﬁgﬁﬁ? Po%‘?ﬁéﬂet? %ﬁoﬂ@%‘éﬁ%@ maghg%{ﬁ:?cpcl g) Q}O’we%r M? %Qﬁ) piee they

synt hesi z emp#re agueerier hetily senrofisafmesdnisun gheeRr mids rtbsb¢f§<)m (ﬂUiP#eiC'm‘fCﬂSfl'O"C anol a
oil's, high f o] i IG & I

Fo-aynt hed e FALRE, B Mheidlie Dhtol IREIUE & PRRRTEEY, Bld SBEB G o
be any sof(benlaaft%.oaipatquca taras dsoftwapd“)emayrpé @tll@deABD @pphﬂablorto diee) pigseohi de)
nmet hyl sul f. If ed in

t he pr esenl?‘;elgﬁ(\)/&ce%{el on% CB Fé%lreé}lfjcg‘ %ta&r’ﬁ?@?t} B‘ey Slr"ham aﬁg °r8 1f grlecea.' o

Speci fi c exappleess @/Ellesbthcr-rfourfdimtmnadtcrqlsamlér asaﬁ&rsamﬁtaﬂhasrvcsmﬁ@hdﬂudﬂavi ng
t he structyres.nane 1%0\’6 and suitable for use in the present invention

i ncl ude the W™ Rar%% Gfester dial kyI di net hyl ammnl um salts such as

di ester dltaII i.um i.ta~l yl
amoni um chl orP caar&){ %“3%/ 8?‘?“[-@ gf'ﬂ? B i "tdﬁ?"g e suc Fgg?lr‘f"f 54 t“1°f’ % ,fp
di ester dl((\lﬂg(@lrshgxerfm‘exeok)ﬁ:lahd Bir¢atlipnig Jnydl seamﬁnwﬂbansmblhyi pxsuinﬂ pbe cotluesi er

di (hyd d)tall h tpres therepf.
01 o5t o1 QLR BB TR P R ACRT oF 1o ATl G Bpg o doed sy SSHEP

d~( hydr ogenabadt)dna{vhh)w\diﬂmatlhydnngmmm umchloride are particularly
preferred. The dtester ditallow d~nethyl ammoni um chl oride and diester

di (hydr ogsoateda) Cahpaawioai net hyl ammoni um chl oride is avail able comrercially
fromWtco Chem cal Conpany Inc. of Dublin) OH under the tradename ADOGEN
SDMC. As nent ilmgﬂdraabhﬂlﬁflcﬁlg@édrxﬁiohlylpn hiuhé pefent heerftat tymmsieds dqspmtsnmf ai n

tall ow are nsatu ate rimari ormof ol.e

wel t as né?ﬂ?"éﬂg s 'f'g)\‘/’\ggntf"h"f Yel\}é{? H’p‘h""%ﬁg" dpé TPy 'F‘fgd%’prg%’ﬁf Ys[su? ?/aé’nt i on
It ~s al serkmevdellalbat sitdepends dgcﬂlp]:ﬂrhctehes@h@Mltlﬁﬁﬂ’raeﬂf&nv&mscﬂemng the
requi renents xh} dnE [ee of saturation forfﬁ be [ttal | ored

£ am non AU SSE T EAP TS BF cyfony aeppur B aresti PRt 5 bt e (CF-

conpl et el yngrgtilenng ehiralogy] phac. ppermAling aaky qipbwedzesxexreohfad coaimercadl saak. | evel s of
are expressly neant to be included within the scope of the present

i nvention. At lteagl koW /i tiede skithédlin die alnwtﬁmogaaahriymfm\im:qm edngronield winctor der
to renove, In

speci es (éo'é‘p"{% ﬁco?réﬁfrﬁ‘{?fé*ﬁ \?ﬁrfpm'é ()r}‘ @ﬂ‘"b%r%m%%‘m O{B‘el?écs%t'"v\é\%l?gc?epti bl e
t o oxi dat Inﬁﬂus)ﬁhl'()hreﬁcﬁw:stpbﬂ@@chﬁWdﬂj The. prd:i‘érrd&l dubteieryltomhpogidoad sblidatat room

substituents R e substituted th. variou

o oups. S oL F Rk SO RgIe 5t Bt BSh S iEh & o o dateioB Al HBbve)
pr ef er abl yheegplicdslon io$ nim{ahwil Rfio s X aldNyinowlrrtick eadebived RAE For $BftdrngC 12 -
C 1 g al kyl and/or. al keny nost_preferably each R2 is straight-chain C 16
-C1lg aICRWP"SéEH’&/'&F CQ‘PR’@F‘FyId'SP‘FFB‘Q{‘)’ ltﬂ“@f ché{'ﬁﬁ/“r@&'@ﬁ tmo'v%ths%oa ‘@‘tﬂa"i’:l‘iaﬁ n Cl
g al kyl Ombedl dhRYY sanfle@bgrably R3 is C 13 - C1 ~ alkyl and/or alkenyl,

nost preferably R3 is straight chain Cl15 - Cl~ al kyl and/or aikenyl.
Preferably, Xonk SnetHdQak 8enOl (¥ tHHy 8MivE At@nic RURENEELFRBIE df RBlubilizing the
ester-functional quaternary ammoni um conpounds can optionally contain up to
about 10YABHCTAY ARG MTLINGPeH linuid ayeom iaPFgafe apd snakipg ¢f dispeiRible in waterpy,
((CHy) ﬁsl)é,(amale) (el eI R ar et m&@rsukmw.%&&,am canlREREd. RLéOhethd¥ghRdi ent s

can act as enulsifiers and are useful in Lhe present invention.
not desired because of the increased process safety and environmental burden (VOC) concerms

raised by the volatility of such solvents. Solvents which are less active can be employed, but



O her types of suitable quaternary amoni um conpounds for use in the
present invention are described in U S. Patent S 543,067, issued to Phan et
al, on August 6, 1996; US. Patent 5,538,595, issued to Trokhan et al.) on
July 23, 1996; U.S. Patent 5,510,000, issued to Phan et al. on April 23,
1996; U.S. Patent 5,415,737) issued to Phan et al.) on May2i March®883 and
Eur opean Patent Application No. 0 688,901 A2) assigned to Kinberly-d ark
Cor porati on, published Decenber 12, 153 5; the disclosure of each of which
is incorporated herein by reference. Di-quat variations of the

ester-fu ' r egaetay are
meant to[&?“tgr1 ﬁ)ﬂ%r d ﬁInﬁhagﬂg%uélge of "t’kﬁ]éﬁg Egéggg?%sﬁ%gn%ﬁﬁup‘%%gg%g o%pﬂ‘%ands
have t he af settul a: (R1)2 (R1)2112 1111 R2-C- 0- (CH)2"' ~- (CH)n -
~(CH2)2 - O'" C- R332 X In the structwe naned above each R1is a C1 -
Céal kyl or hMptbmymbthyd egpbyqd hist@mi:aé'y (hag be@p 1o hydico@lm lgyatcrgmuzpnmwilirs 2 to

4 and X' | U|ta | nion om de)
or net hyl omﬂ?‘*nat"eore r’gf fg’ra H&ﬁéﬁ? rﬁ@igﬂa&] é%d{) en§/ ,
nost pref@gabkyl eamb dR3thé $re:§ttt1’ed| agiatcn@fyaamn@llﬁm- cc{mr%uadky’fhemdiamnahl &enyl ,
and R I?}{plcageﬁ crg\(}ra%ro?ﬁ tl %(aidl)%/s:dew}fectgsuc?-as Siérhl ng to be bound by

t heory) e es ies) of the aforenentioned
guaternary c ounds provi des a_neasu r it h 2003
16 to such c%ﬁ‘fﬂ‘ﬂﬁ&&"f‘?‘?ﬁ‘o@f"gﬁ‘ﬂds 1 {{go f)e){: g’%c‘?ﬁ%%‘é(jl' Oﬁca lSrZc Sédrng
anmmoni ummpmgnﬂﬁr Hﬁﬂd}hhﬁft}élbl}, ﬁ:roaxe:gpla.dethmylaemg ahe dllgyl tchans d&r@ﬁn%mtl onal
di al kyl th%e anmoni u chem c(g] 301:13'5“3ma amx;wmu e of Dary.

amoni um"? ﬁg’fje CEATS “gs SUEPFS el S AR oo 0t ™ P?ec |ve°| me
acconpl i sripeeidnt aﬂdh@vmaﬁdanmail)pnﬁmglcms wgt.edi ent i s acconpani ed by an
appropriate plasticizer. The termplasticizer as used herein refers to an

i ngredi ent capabbmpdsition @0 Ui gigscithi@vameibd isng hiphlyntoncamditedi foeosiftay praferrad gl ven
terrperaturfe of a quaterpary ammoni um i n(%redl ent The |aSttJ|CI ZE‘LY {%

added. dupegien B e DR, | 1 UTFERY | AT ATP R L oF Y Heraily SRk y
anmoni Umdispersi8Ri et foRdwihg diScakseHeachAfithel cortifisnents oNthetsoftédigy epngpiosition fxhe on but
prior to the application as a softenin aCtIV'?SdUng di en The pl asticizer

i s char aPteEf 2ugnuep. ﬁéPf’i’@c@ﬁb‘gtﬂé‘f’rﬁ"f“aﬁ"ﬁ’ n; FEthe H?Fg’c’c“ﬁé THRSROELP™ 209t hesi s
of the qu@t@agara)splamgmlcum&amound where it can act as a viscosity reducer
to aid in the synthesis. Preferred plasticizers are non-volatile

pol yhydr @¢wmpesssgounds. Pcef enred pol yhydroxy conpounds include glycerol and
pol yet hyl ene gl ycol s having a nol ecul ar wei ght of from about 200 to about
2000) wi sbiamhyRiwy Igrdicakycol having a nol ecul ar wei ght of from about 200
to about 600 being particuiariy preferred. Wien such plasricizers are added
duri ng manuf acudtemadfcoimpaunddtal mg ferfymataoni um i ngredi ent, they conpri se

bet ween about 5% and about 75% per cent, of the product of such nanufacture.
Particularly preferred m xture®R QPN s¢RbRt vWeen about 1 S% and about 50%
pl asticizer. Vehicle As used herein a "vehicle" is used to dilute the
active ingrediterds of the conpositions described herein fonning the

di spersion of the present invention. A vehicle nay dissolve such conponents
(true sol utiamsarwesy cel l ar sol ution) or such conponents nmay be distributed
t hr oughout thG vehicle (dispersion) emnulsion, or sponge phase). The vehicle
of a suspensicath ®; &Ml Gj-0p all@ltgrmpcaiyhrysxmerl cgradig, Nhieliecafbyb e tubstingted .  That

is, other co nent of t rsi enul si.on ar spersed on a

mol ecul ar | e &oyp-& é‘ﬁ "?EP‘H g‘?“@ggb UPH RE IR E"é@‘g.lr egat es throughout
t he vehicle. pur poses of tion, I pos

t he' vehicl e §é$\/§§ s Coafr &E‘%{F \Y‘é{]?‘éﬂ’fp’l h%‘i} l?)f' e WBStg@fq ve

i ngredients Sﬂd%m&ylgﬂﬁb alliogy1fEd g&tpsww gb&peérfthﬁhﬁd%tth&c&mdmdeconom cally
applied. Such diluted conpositions are nore readily diluted to a use

concent rat i onx'W {yQbfent@mipar@chnkddr conpl ex processi ng equi pnent.

are suitable for use 1n the present invention. Preferably, each Ry 1s methyl and X~ is chloride or
methyl sulfate. Preferably, each R is Cyg-C)g linear or branched alkyl or alkenyl, most
preferably each R3 is straight-chain Cjg alkyl or alkenyl. Optionally, the R2 substituent can be

denived from vegetable ol sources. Several types of the vegetable oils (e.g., olive, canola,



25 Mach 2003 17 Vehicles and softening conpositions conprising such
vehi cl es have al so been discovered that are particularly useful for
facilitating .the incorporation of softening active ingredients into webs
of tissue on a comrercial scale. Wile softening ingredients can be

di ssolved in a vehicle formng a solution therein, materi a2SMalcht2088e
useful as solvents for suitable softening active |ngred|ents are not
commercially desirable for safety and ddvironnental reasons. Therefore, to
be suitable for use in the vehicle for purposes of the present invention, a

mat eri al | d be atible with the sof ctive r
Hoser i hed AaPurs SoGr AL Hel docolure o T Srls urruhth 34 SR g
conposi ti Qiitﬁndhfun{ b@nueE randhed/ Chdir activek I(b.ghas usede (EHiiréd"I&t’)mahS hhigdibm

mat eri al should not contain a redients that creat afety 1ssyes

(either i rPranghed; ‘iqg Uémhﬁﬂel)f %t&t%‘P “E‘g‘“b"iﬁ s‘?"Sr‘ﬁ‘i 68 g “‘Pi‘y%‘Ju Bluct s

usi ng the &fdidnRdi $1GakIO NPAShdd! EHafh a&gs@t:idbeidachwnehme am R&ting€ peat Eordkuch

unacceptable risk to the environnent. 2 {fﬁﬁ’abl e materials for the vehr(gl e of
 2-

the preserfUaFRoRAMMRYTHEITRAN 1B ey OtpRsticanolci it - PHSSeCHsOs bl y

wat er. El es;19-@imeitlyfoliiolce a¥ial 15,7, S-tera@ihl/inohdndlc] Yalphiaheptyld@ehnbBt @&ilalanfl OF
use in the vehicle of the present i nvention, water alone is not preferred

as a vehi df‘E‘ca"S’ﬁé@iWI"E:&P%‘?)‘CM%PF‘W@HIWP&E{W% mgred~ents of the present
invention are dispersed in water at a |evel suitahle for application to a
tissue web) t ECHY| Syetes ongipde dhe yisltdaowmpdipligidimethylanpents)  spis | €-grot
bei ng bounglaiywdiRARidmmddiurh S RRloli&Yed danbwaipRiNyRAbaiat € mRigl t NSulfate,
softening active |n redi ents of thé present invéntion to form such

di sper si orfi(hygregenated yliow)dumeghyt pppmeripm ichlorigp £4@). inwhich B #1¢ gthyl-grews-Ry
Conposi 11 QRS klshsS¥ CdtyiRg VAo hEGAGH, hid & & Ridie BiuilnEth%lQul@JtJ ute for use

in a process for producing tissue webs softening the' I't has been

di scovered thaf dts&%seal.ﬁeoamt ¥d. @Jaﬂicwﬁr&gﬁaﬁo@tn&p&tmuee B \WRitloRJJogAl ent s
in water can be substanti al ngre uced, while maintaining a desirable high
level of tWdeyswdtSons MRicvadiork, B6ith dallew rt natpraliy ecavismneFpiEal dBIRS 2 Yariable by
the sinpl gqa Syit;o'noriaﬂg @135 h@bib%vceidgrﬁrffcgl %ﬁ@cﬂc@ ddhited \g)?hS\%n? -indi Qﬁésnthap()t

bei ng bound by theory, 1t I's believed that the electrolyte shields the
el ect ncal ttienllye’ 8% ayumate fi thafaly acidsrad tallowd qontain 16 erdlgcdiarhgn eremer veicplbn §31f and

| owering rg ks a By i ic 4k C ¢ of

t he syst em%“AZ’f‘i‘?’?‘?%g"ﬁ?f ém’g‘ggﬁi r%igtﬁsl;i eitﬁ(g p'"(;)huﬁ ﬁghkfkggr%blgf\égaegzﬁc}{ol yte
can cr eat asagll@s ruuiak “tloas’s fallewithitf the seape eof da preseny mwention. Mgl adlse kmave thafwoul d
tend to draw, hiﬂg%g the gnhe& cLJHc%?&ls .teQi‘?iréiﬁéﬁs)C bR ARkduoh %Wi%rrigz &:E‘Ro‘%'c%ﬁ‘ of

t he vesicles an rovi ee” water) agaln resulting In a decrease
i n v~scos-beytailored ombrsh M@BC@SdAWt)elPe‘erohydfegWed i(pryu2ilyehygrogesiatgd) or
criteria f t of
the. preoent s dnpiaRERy (Gro TR ST aShb ARl IWRR IR ek BonE O
di sper si orto b ingludedfwithimi thgjscaps ¢fwhe prasgptanlicaten.i n water is suitable for use in
the vehicle of the present invention. In particular, any of the known

wat er - sol ubl erletdartyqiryibre@ vaest ofghesheofghwg actevei mgpdiant:;qn what arexonsidesed i n

t he vehi cl he softenin t en
present, { b ?é et d'eftcrt‘gn(a:téns g@%gglgt‘ J}ﬁ(rgr%ﬂ]np %"PJO out&gg‘!"/& Emmﬁi ght
of the softening conpositio but éﬁi bly ] %e than about I5 % by

wei ght of the softening co d% Wion %rabpggmt e level of electrolyte

i S between aqu}1 1% and about 10% by wei ght of the softening conposition
based on the an ydrous wei ght of the electrolyte. Still nore preferably,

the el ectrol yt t evel ,.af t e t 0. 3% and about 1.0%Db
d Yelsf@éafcegma'n@ob gt N %z m ni (r%Zm a ¥ Ve

wei ght of the so si'‘t1on. hount of the electrolyte
wi |l be that {) sufficient to provide the desired viscosity. The

di spersi ons typi ca r"y di splay a non-Newtoni an rheoi ogy, and are shear
thinning with A red viscosity generally ranging fromabout 10

centi poi se (cp'} '0 about 1000 cp, preferably in the range between about

10 and about Z a Sec-1
usi ng the net hgg‘ %Eisscafiébgg ﬁ‘?i{ ?1 si’é%%%ﬂ%ﬂ%ﬁgé tyd (ira%%g'lbger%tot\%“ Eijlg'gi)

el ectrol ytes icabylgleupt ﬂboﬂyakcd@&up,nxnzyagxopp,mrmzmes tharedf;sul fate salts of

al kali or alkaline earth netals, as well as the correspondi ng ammoni um
salts. Oher useful electrolytes include the alkali and al kaline earth
salts of sinple organic acids such as sodiumformate and sodwm acetate, as
well as the cWresponding anmontum salts. Preferred el ectrol ytes include
the chloride salts of sodium calcium and nagnesium Calciumchloride is a
particularly preferred el ectrolyse for the softentng conposition of the

pr esent |nvent| on. While not being bound by theory, a |s bel i eved that t he

" Y P I L T T e Ty B



be incorporated therein while maintaining viscosity at an acceptable |evel.

As used herein a "bilayer disrupter” is an organic material that, when

m xed with a dispersion of a softening active ingredient in a vehicle, is

conpatible with at | east one of the vehicle or the softening active

i ngredi ent and causes a reduction of the viscosity of the g4 s8@aghiopn. Not

to be bound by theory, it is believed L{]at bi | ayer disrupters function by

penetrating the palliside |layer of the liquid crystalline structure of the

di spersion of the softening active ingredient in the vehicle and di srupting
t he order lyi

believed to (rv:écdhhlg:gist ﬂg%g{di&?gﬁ%@gg%ﬁ@g@ ﬁ%dré ydr 0 hobwg“\%g‘ib Por

i nterface) thdsﬁtlp!t@rm{illoﬁigblﬂIgeoupmlkqxb’kﬂlﬁmgrwpabqﬂéﬂmotllp,rﬁg mixtugs thewspf; Ftni

viscosity. As used herein, the term"pallisade layer') it is neant describe

the area bet \Riaéﬁarh{)selﬁl@pwqmn?ﬁglpeeip& and the first few carbon atons in the

hydr ophobi ¢ | ayer (M J Rosen, Surfactants and interfacial phenonena, Second

Edi ti on, Ppeferedy.| 25 -QQ)G-, @6F(O)0r: medi and om2 tfiyclpRowfratimgltﬁsmcfviablaeﬁlt y

reducti op._b
bi | ayer :ﬂlﬁﬁ%\l&;ﬁ s‘ﬂ %ﬁ%ﬁ%%@m gn%éﬁrﬁmfmﬁtc#%l glr“thc :?C 1§ igﬁylt
sof t eni nglkeu)'ﬂrpm!c picferably Ry isswraightichyin £15 uCy ablkd ané/pealkqmb/l §I115}Cilmalhxit react

Sof teni Eé%a@?é%%ﬁ? A s PSR CL P AOOMIRARY. eI AP itod g BOUTd 1©
usef ul rfromhegwlthéowoon Sewodralitypes pﬁtbe;mttablnwdmtqga rol:aaf, earptaeiaéﬂca\bk y surface
acave ma‘tsgn o‘a»/cr th? dusr;I %Cséhliagl:esf ofpfo acn to synB\CSI q.FlO I)?C g{)}g d‘lhl}/ dl’Ophl lic
noi eti es. re r ety 1"s a poly group,

pref er ablcgmga)umePyﬁh’ahl)(What eﬂls gx:mup)nlsﬂugﬁblpc sdf@owe candivk Bfgh atusic atpeseeded at a
| evel of getweeﬂ &‘ 10/ and about 15% of the l.evel of the softening;
active i AGTEGHEHLC SYBPSTE: ‘bf"ﬁatﬂ?%arﬂf“f"é%rcoﬁf’%‘f“ﬂpter is present at a |evel
of between about 2% 0% o he soft eni active
Pharediont . BoPEREREREYe 3 SHLs B e el BF B e ARSI o

sur f act almendiebnouﬁtd ﬁmémﬁh.ﬂ&wmmd salfete Otitrate st the hiteatdn plsé Beadsyd iankt or
secondarﬁ am ne g‘e & xi e fa t‘y gtjcohol fatty acid) alkyl
phenol ﬁéﬂ"b?“’%ﬂ"l??l wply ontgeor methl wiSounds) each preferabl y havi ng
from about 6_to0..about F re ferably fromabout 8 to a t 18, carbon
atoms in a RSRFUSHOBMEES el 8 5t¢fni§P° OB P RPNy coBPoRkyERE B n)
wher ei n a&tucheaShanid abaet andesdigisle cfgemscoﬁ tha pdse0 ipentvaSintledecthb el ikabwed Wi t h

5 S0, prefera m)re refera ut .3 o about 15  anpd even
ot e, pr e BERHY Y A A SIS S S KR e o SoR:

p[) ovi de @Rnddsdr afmltownnadnpuimﬁoﬁ.mn ahvite, 2iestep rdafu&ruabwthfyr aifinéitig tmethyl 0
about 18,

re pr.ef er abl m abpout 10 to about March 2003 20
Sui t abl es‘Bﬁ"ay esigf s Al dé?goc"%?‘&@ﬁ?‘ﬁcl‘ua‘é‘ on‘?’?)‘ﬂ‘?rﬁ““éur"l'eéﬂ?'f aﬁi’%gt% S80I Ky

geacé( %; o$ d&@kmddaduéw G%eéﬁyl Hasw:&ﬁﬁﬁ aﬁtﬁadhaamnig.thdm?wm Imchstcr ditallow
~- V4 ereiln R~ IS sel ecte romthe ou.
consi st i A 7 glamwaw qqsv*c #Ad &tca‘FhS'é‘a’d’%Fi‘%"é‘??‘)‘O‘% ewﬂab?'g}mmw'arcam'ﬁ%d

chai n al le¢l paficuldriy prefiél. e &k DARAOW SAh Y diRfoaluRP BhieAd! BndAVdskRE 2
| engt h of from about 6 ~o0 about 22; Y' is. sel ected fromthe follow ng

groups: dighydrogggary)talion, dirpetipyl grarmontivgs (chloride A pvailable: camppesqially ff?farﬁ"f‘ﬁ%
fol | ow nahaﬁ.wmmpkhyl& of Dubift, OFunider thé Eidehathd hDOBERBOMCOr substitut ed

aryl, wherein 0 < < about 3 and z ~s fromabout 5 to about 30; each R
is sel ected 4 %&Jﬁ@d fa%dcowfﬂgnﬁrhgﬁnﬁﬂfﬁ?@id@%?és&ﬂ% &fuom?c fubduPitdang
groups: -(CHzj ~- and -; and each is selected fromthe

f ol | owi nBR#dy ipthe for@Hf o mcta(smb))tz as| wellgn @atyyal Saliqwsimfallowithin the seppaBbut 4
b. surf afpk aﬂ'tes%nhqmcn@ot{ hﬁ fso£l£‘3"|@§wn Rﬁatvdcﬁdlﬁﬁs lBtr?n 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-
described saturation levels of are expressly meant to be included within the scope of the present

invention. At least a minimal level of hydrogenation is preferred in order to remove, in particular,



R5_ RsR~RS wherein Y' = N or O and each RS is selected independently
fromthe foilowtng: -H -OH, -(C I~)xCH-, -O(OR)Z H -OR, - O(OR~, and
- CH( CH, - (CR')Z--H) CHz- (OR~)z C(O R~, x and R~ are as defined above and 5
< z, z', and z" <_ 20, nore preferably 55z + z' + z" 5 20, and nost

pr ferably, the heterocyclic ring is a five menber ring w23Mafch2003 one RS
is -H tw RS arc -0-(R20)z-H, and at Ieast one RS is the foll ow ng
structure -CH(CHz-(ORz)z ~-H) CH=- (CR')— -0 R-with8<2z + 2z + 2" <20
and R~ is a hydrocarbon with from8 to 20 carbon atons and no aryl group;

c. pofyhy t t I N(R
1) "7 Y e Bl ey IS G IRERRR BBk BT ol g e

hydr oxyal I@ykqep@tdtomndaeorawﬂﬁeﬁﬂndgmuhm byi noiety; and each Zis a

pol yhydr oxyhydr ocar byl noi ety having a |inear 25 March 2003 21

hydr ocar byl ~ dhwilhbenutdarsebd ktmastbstﬁuényajkgm alddij mey bgtiooﬂtyrbc:tUbdinttod with

chai n, or an et hoxyl at.ed deriyv ve .t here e clic
mono- o5 S8R Tty Rkl otte Ba arROe Bemeiapty el ab o
phase st al:uat:h Renmahyacor ihpdrbxydehyls Bref@mlﬁmhcmmlcq>29$lfgmthybdtdhy atkemyl, most

factant i i t .
o eloct r GIPRUDGHIPRAR TaRreass o8 DOATR SR P AR Sf B € '
Exanpl es Girai‘gﬁlpd’lﬂﬁleﬂtg’:lhikyleorbhlk@yeI‘Prd"brﬁblymﬁli§C[j"l€|(l{d&lkyﬂ ahd/de allérdgy| mest

al kyl -arvyl atednnon rfactants,, S | ko ted
on o Ry ks SR R C1 b a3 Avah sk Predestils 2L bbb b

primary, andhya eam@anryhem&t yheattaqh@&@nalfqattt:ma@amdﬁmualctsmbo@hemIosnorﬁny al kyl

aryl (e.g.) benzoic) carboxylic acrd) he active hydrogen(s) is
al koxy| at SQM@INUR ‘Qa‘%ﬂb‘blﬁﬁ’ t}x%ﬂﬂklgﬂ('e%cham%a‘}&ﬂv%}'va fiff ene, oxide noieties

(e.g. ethylene oxide andl or p nopi oni ¢ surfactants
for use herein preferably h T‘ﬁln{@ Pg‘&%;gf?zﬁtll Z§ car bon atons on the
al kyl or al ken da nd are ~n .a straight c bn confi ti%n,

pr ef er abl WS S1'¢ |"@ﬁﬁ °SE GYHor Q’ﬁfcgt"f‘ﬁl’@“ﬁ \9??{@“ iR (e Sef {otha B 18
carbon at GaentigM.t h t he aI kyt ene oxi de being present, preferably at the
pnmary position, in average anmounts of 5 about 30 notes of al kyl ene oxi de
per OIaI kyl dc haimher@eeopﬁmﬂ? qlkeynary ﬂmngﬂﬂﬁmtcoﬁpétﬂdﬁtzbﬁ\licl lﬂ,alcr]?c?éﬁﬁt iﬁvlfenﬁdnkyi ene
oxi de, an st preferably froma out to about 12 nol es a ene

oxi de. Pr é*r“gg?%'a bedeip dhra Batest SpPA7.207: issued 19 Rign £ o deush 8 ﬂ?%'- H‘%/ 3Lt ¢ han
about 70F 5(33Gps, agtdtcpfo TH6khAREL a8 Adul Kyl 233, 1996hESEPaaT 581000, GU¥P eSPianena,
Exanpl es of al k al koxgl ated surfactants th stral %Ydﬁ\cgﬁl ns i ncl ude

Neodol 9l °8, %§%3)1%6» Katent 5.8 5,435y isqued to bhag chal. g & 3nd BYrpealy 5

B-26 and Qaddhe fArpama%Slilo aNgssBool ABS adtighed 0 KRBy lalRUCdrpsrhimin publiskadpl es
of al kyl-aryl al koxyl ated surfactants_include: Surfonic N-I20 from

Hunt sman, Hegerpegr | 58 5iheioowse 9heach pF WhERIGHETPBBISK BHE by rsfErgpFen | 11 and
N1 SO from Uni on Car bi de) Dowf aX_ 9N5 from Dow and Lut ensol AP9 ar €\P 14)
from BASF. (2)2-qpiypratigns af {71 estap-fanctinrah, QUAAY APEOBYT FAMARHAID LS

al koxyl at @@eds Uid 26 nBhtSo Bl Wit @ie 8¢dpY¥ of mc?@ébﬂt aHverlion OTHe QN domnpSutids Agdeand S
with acrtine functionality are generally ived fromsaturated or

unsat ur at ef@fmubarl mary) and secondary fatty al cohol s, fatty acids, fatty

nmet hyl esters, alkyl phenol, alkyl benzoates, and alk benzoi c acids that
are converted to am ne®, am ne-o¥dzs, andR Bﬁtlonallﬁ/substltuted wth a
second al kyl or al kyl-@ryl hydrogar bon with one or typ alkylene oxide
chains attached at the am ne functionality each having 5 about 50 nol es

al kyl ene ox(de noi eRi e§ -Oe.(GH2)et - éﬁ@zwrﬂﬁ(%z o -fr-&ayl en2Xoxi de) per

nol e of am ne. The am ne, am de or am ne-oxide surfactants for use herein
have fr Omlﬁmbkrttugtu}eonaﬂggldﬂovg 2adh ¥ leQ, C| - Cgalkyl or hydroxyalkyl group, Ry is C11-Ca]

hydrocarbyl group, n 1s 2 to 4 and X~ 1s a suitable amon, such as an halide (e.g., chloride or
bromide) or methyl! sulfate. Preferably, each Ry is Cy3-Cy7 alkyl and/or alkenyl, most preferably
each Rj is straight-chain C|5 - C17 alkyl and/or alkenyl, and R{ is a methyl.

Parenthetically, while not wishing to be bound by theory, it is belicved that the ester

moiety(ies) of the aforementioned quaternary compounds provides a measure of biodegradability



25 March 2003 22 atons, and are in either straight chain or branched chain
configuration) preferably there is one hydrocarbon in a straight chain
configuration having about 8 to about 18 carbon atons with one or two

al kyl ene oxi de chains attached to the am ne noiety, in average anmounts of
<_ 50 about noles of al kyl ene oxide per am ne noiety, nore2pmafchrambBy from
about 3 to about | S noles of alkyl ene,poxide) and nost preferably a single
al kyl ene oxi de chain on the am ne noi e%y contai ning fromabout 6 to about
12 nol es of alkylene oxide per amne noiety. Preferred materials of this
class al sg fiay oMHthd? UnpirndS ke L TuitbOnl qéfEmirg dmrhdifidfl! @ipBhd? Ased
solidify in these softening conpositions. Ex%%es_ of ethoxyl ated am ne

sur f act ankeseip figdgeradepmpors| rpigly7tham do FoBventiens| b dpagthd nemmpriwet dhemisalns ~
G20, C25)gokbmers. S/ 20, S/ 25 and Et hoduneens T/ 20 and T25 from Akzo.
Preferably) the conpounds of the al kyl or al kyl-aryl al koxyl ated
surfactants il yal kydua@fnafy dt¥lonRiniherBiiofiSas RWrEs pabsl amag-{.faém ivel

al koxyl at ed have tﬁg&u?ofr‘f%ﬁ%ngenler al _fozrlsr_rul a. R?m -f‘_ - I (R2- o?%"v_-" e
wher ei n e¥tedmptisheds ifs ghee guatainary @mmoniny nrpngslicnd ris iaseamppnisd bytanr appsepriste
unsat ur at - L I b chai -.

hydr ocar b@%él?lgéﬂa?gé K%}gaggér] gﬁyéﬁai‘ﬁkﬁ% er g)b{}‘;{n Ergaelr%éaggl?lgnlé? %;d‘u%:? : ¥Arcom
about 6 twelibppeinQdhd iwpetypt e fgiven lidmpefaturenof b quaterBaryanathonitm liggredieriv.ofheat ons)
and even e prefera from aho - 1. J 5 rbaon a - preferably,
M ear -l S Bidke il B8 Mbinelhiddh, 38 W ko nSRIPAN:XORE oS

fol | owi nganynougs ingrediomtor natanobrs adsled tshissequeht twihe gug teoni pasion - YuChipa tatidl or

]: gﬁéﬁé%%‘&g% \fa{\!'a?sra?t%:rnr_\ abﬁ}y‘% in;é‘re@é].éﬁ}fap?a%géif%s_%ﬁ% %x’é%d%%%%%g%l&psg'n{iﬂ@

- B- R N( A) sgjert durbhgfthe ¢Befjcal synthBaddf-thd qua@nary) ammaninan comgiound svhickedr @afact asher ei n

A | ted f the foll i o H L -(RZ-O Z H .- CH3:
pheny! . TGN dtroir 1 P sl P et sy preaayp e pEOBFEY, e
e O o B e o i

| | I I ve, | |
o F ot e mP B werehs o e ghou 0 ghkcobo, S baPthyead Gy SRl it SRSt gen | n

each al kowsigiet hlliftdenCadut®o e Moaceid teyhgdpanitalaily pRefdnied OVhen ahdhyplashtiz@S yde gr oup
to "cap" t(Qe gl ko%cpai n. Q\ei s fromabout 5 to.aboEt 30.ép [S the nutrrber
of et hoxyAddrEdyrngimraytagtsiof the aUatcspRLY PmPEQT 1pgredient. X COmpLisg RV oYt e
nunber of 5% uad RIAOD5% peftait BE thetpyqiutiadflsuchomgnuficniteMPartRURHG (padTtyedaniangesd g i S
a nunmber that conpletes the .fdtrUCt ure. ysual ly one. Preferred structures
are t hoseSARrhHPHeemaboyt 15% and apoy SO%plasheyzas. <™ , 5 30) and q can be 1 or O,
but when Doz 2) q nust be O; nore preferred are structwes in which m=1) p
=1 or 2,—%9%%‘97 < z 25 March 2003 23 < 20; and even nore preferred are
structures in which m=1, p = 1or 2, and 9 < z < 12 e preferred y is
0. (3)- Al ko) ued hessige pishicls RowsrA 49 SHuRdh aiTe ity agtuf ‘%"tpﬂs'B‘EnSky
head rg- od&ibedlihbaipl Prrth ¢ )disptidn 3D the Rdte| k@A LAL deiélk 9T LBbiSE BRher s

with bul ky head groups are generallgoderived fromsaturated or urr}iﬁtgrat ed,
primary afREPSREEN iy sHlutoryOa s _,l“'f"&l 1 Yeh FoyPanapy MK PO ISR al Ky |
benzoi ¢ agiddghdub@le vahiSle Q@ikpersiinl &Rslsiv, toh spong@ piRed)y Tha léhifE QPR s@pension or
heterocyclic head group. This structure can then be optionally substituted
wi th nor esBiliigA s Spicallk e sentiprous phask firpe dPYrs, ABA- SRERFtaeEle SRFFH bons.
The het er QfiiGbd 9«%&@5&)&%%&&@# fevell 50383 QM phitits AR ndlEcullP raﬁgr@gdfeél ene
oxi de chai ns (e.g‘. et hyl ene oxi de and/or propylene oxide) each having 5
about 50)throughaut iy vehicle. about 30, noles per nole of heterocyclic or
carbohydrate. The hydrocarbon groups on the carbohydrate or heterocyclic
surfact ant f dior pupodes pbiha preacné inversien.aine prrpese thatdho uehicle seraespiate dilusnir and
are ma sidalghfont ke GON LAY\ Ald s B RECLAP e ddGEE nla$ HRNBRANA AT bON
havi ng frc??‘n gg-tk)%ot" %agtogmgg%&éttglé&g%r bgn&a{tﬂotmsue}\?vi"%éﬁ Jcl:ﬁ%seadﬁtv\o al kyPene oxi de

chai ns cacbutmicallatapplind. $ush dileed/esinipesinens are/mene réadibndituted loyd wssesorpen@aioghai n
present ip. : t . preferably 5 about 30) nol es of
carbohydrgggmgéé %?3&3%3@??@%ﬁ§?§$§¥&ﬂ%8% preferably .from about 3 to about
15 nol es of al kyl ene oxi de per al kyl ene oxi de chain, and nost preferably
bet ween about 6 and about 12 nol es of al kyl ene oxide total per surfactant
nol ecul e i ncludi ng al kyi ene oxi de on both the hydrocarbon chain and on the
het erocyclic or carbohydrate noiety. Exanples of bilayer disrupters in this
class are Tweeri 40, 60) and 80 available fromIC Surfactants. Preferably
t he conpounds of the al koxyl ated and non-al koxyl ated noni oni c surfactants
wi t h bul ky head groups have the follow ng general fornulas:

R-C(O-Y -[C(RS)] m CH (RZO) ZH wherein R~ t5 selected fromthe group

consi sting of satEfated or unsaturated, primary, secondary or branched




25 March 2003 24 Anot her useful general forrmula for this class of

surfactants is RS Y RR RS ~ RS R . R R R-R5 wherein Y = Nor O and
each RS is selected independently fromthe following: -H) -0H, -(CH_,)XxCH,,
-(OR2)z-H, -OR, - C(OR) and -CHZ(CHZ-(OR )z--1~-CH -(OR )Z-C(O R)

wth x R-) and R 'as defined above in section D above and 25Margh 200d z" are
all fromabout 5 < to S about 20, rmreworeferably the total nunber of z +
z' +2z" is fromabout 5 < to 5 about 2 In a particularly preferred form
of this structure the heterocyclic ring is a five menber ring wth Y @)

one RS is R20 ast.one Rs tefollowrn
structure l¢f @?a 30?[6“1‘?6 éc&wo)s ?‘8%20)0%%&(‘ c&, éc&t\ﬂlc?ﬁ%??hc alfo ec rAIScovcrc:d + 29
=to from ﬁhmmt pﬁtlcularl’y(]lsefulafoofahh%ng_ltld nﬁéommamnwwb&eﬁng)Mvmﬁgﬁdfcmrmtabout
8 to about g@s bon atons and npo aryl group. Another group of surfactants
that can be § S99 ASOMSTR S5 fatty aci d amide surfactants of the

formul a: R6 erein, each R is.H Cl-C4 hydr.ocarbyl,

G- Ch ai koxyal VP sotghing, neredifol o e ussGRed s il e 3 SRS Hipy
etc., pref mitaiiﬂlythﬁaﬂetﬁélfums lsyivdntsfor mimleﬁtﬁreahgyc@elngédn&zs at qulcpmma&tauy
preferably oxy at

Le. . Kyl
hydr ocar by{€s eztjf’ﬂlﬁval‘eﬁ'raé‘fiét“aﬁ’f‘?e'é‘%/lf%ﬁs ebcél“éabg‘t ‘gwsed? thy v %‘H? T nhore
pL ef er gbl ypu%ﬁdsal all‘tEe piegdnt ifoEntGih,l a alake;‘xhl ﬂfouﬁil k:ﬁwhbaum&tnttpﬂ&f @&&bﬁg/ acive al ght
chain 11- ~ a al kepyl| nt xtwe thereo
ol y hydr oRRFTSESeeyreS hesr e K 8 gisiershiBate Ty bt Pyp v comprtoms
| east 3 hydtr 0 r&erfl inatibny wilp BB ast® dFirert Besufthtlé Mmatétial dRowdd KO Xbridi® Any
derivative (preferably ethoxyl ated or propoxylated) thereof. Wpreferably

will be dePFGUENT PBhTrEats seRisfbessEifisr M Mrealisiamerituring Megesoff Palet iobn;

nore prefeajsakl y Wis a glycityl noiety. Wpreferably will be sel ected from
the group consistcng of -CH2-( CHOH) n- CH20H, - CH( CH20H) - ( CHOH) n- CHZOH,

- CH2( CHOH) 2( uaté &dilgHhe Sk coMpREIBoR deseriBEd hdddiROAN nbl QBAtSad @a&epmuc

i ncl usi ve, an is Hor a cglgl i c mong- or poly- saccharide) and

al koxy! at & d@rtf“i/&'t‘i“i?&'@c‘t‘h%‘t‘@ ma{gyials Brétl%rvrleetea& ethey Pyt yipientipfe elufic n i s
4) parti cWydrdkyl farfekignal fiddiddosPre@rablylwatddr €s of the above Wnoieties are

desirabl e.

Electroiyte

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 softeming active
ngredients 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,
it is believed 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 2 high viscosity are difficult to dilute for use in a process for producing tissue webs

softening the web.

It has been discovered that the viscosity of dispersions of softening active ingredients in
water can be substantially reduced, while maintaining a desirable high level of the softening
active ingredient in the softening composition by the simple addjtion of a suitable electrolyte to
the vehicle. Again, not being bound by theory, it is believed that the electrolyte shields the
electrical charge around bilayers and vesicles, reducing interactions, and lowering resistance to
movement rqsulting in a reduction in viscosity of the system. Additionally, again not being bound
by theory, the electrolyte can create an osmotic pressure difference across vesicle walls which
would tend to draw interior water through the vesicle wall reducing the size of the vesicles and

providing more “free” water, again resulting in a decrease in viscosity.



25 March 2003 25 R6 can be, for exanple, N-nethyl, N-ethyl, N propyl,

N-i sopropyl, N-butyl, Ntsoburyl, N2-hydroxyethyl, N 1-nethoxypropyl, or
N>2- hydr oxypropyl. R6-CO N< can be, for exanple, cocam de) stearam de,

ol eam de, | atu-am de, nyristam de, capricam de, palmtam de, tall owam de,
etc. Wcan be 1-deoxygluciryl) 2-deoxyfructityl, 1-deoxynmal6iMarth 2003
1-deoxyl actiryl, l1ldeoxygal actiryl, 1-degxymannityl, i-deoxymaltotriotityl,
etc. (4)- Al koxvlated cationic guatetnary anmoni um surfactants Al koxyl at ed
cationic quaternary amoni um surfactants suitable for this invention are
general I'y der g ) SrtcdiPbdsiiiRlalSy AeLh

al kyl substi tﬁ}t{)gﬂ Jufogﬂéofn t‘“é EJ' &Q Lst‘l tut e egzoiccfgg;él%%g??gn‘é%?&ltﬁiy
substi t ut edﬂbewthelat@ the peesent lawdrlm afdawhigh a¢ eflestivhan redueing dhev dscoeity o2

am e W lfReiaofARbhAHAA dokyd fglech{ 1 eale kb ol e HeBhick 8P G
al kyl or a aryl grod thi'S am ne conpound IS en al koxylated wth one
or two al lnykwive. lpypadisulahany of deckmolyn watag-selublg [slatrol5@s meking the klgdvenateoxl de
noi eti es / | ne.
Topi cal - ofii fir LS B e EhER 500 LaRiRbioraRua of B BEfenl isEouth, WS

al i phat i cpsdnt bt eldctmﬂytu raa:abel ruaetdem armunarqp, toszbown2ieh }by mgl{nroamhmgxﬂtcmng nes
havi ng one_or on cha ghout 6.to.about 22 carbon atons
al koxyl at 8%[“‘3/&5'1[“3“ & pr(?? "%Wyﬁ %(3?'9(% })ﬁ |wﬁ£ghg)ﬂf é ORI ®ach
havi ng | eBrefdritdy) tiie Rbelusf Séenalyty hyelirﬂwébﬁl ahoumo.l &t ixelSaboﬁhQO%rnyr ®ciphtdsfatiar bons

for use herein have fro out, 6 about 22 carbon at and arge i

ei t her stroficgfiec Wwoﬂgzsﬁé)%gﬁé‘ﬂﬁy%ﬁ% Hretebiat B rlesmobe: ggﬁé\" ?aﬁ”ﬁg‘i eis
one al kyl elayebtyd€ RrisednatQr ey of Bc_:taze&i dbaligh 3% chdabout Q10P4 Byl WaightdT tk@sﬂﬁegn@bout
8 to about 18 .c_arbl%g at ons. Swtag Cqcﬂ‘__&at erna ly apmoni um suflfrfact ants  are
made wi t h°YIRESHPn-thRG imisHLpraowy of the drsialyteatiheriat ampuptitiganhlo Rt y) m

aver age ameldeiied Ascasity. ahewtisgé@mﬂp{yg&aw digplieyd REMENEbAiEn FRblodY, liid ar6 Bidah,
nore preferably from abqut to about 20 npl es of al kyl ene oxide, and nost

pr ef er abl §FNRgH s desiesd piscagiy genaraliy, ngigg Sromybopy é%ée%wp%(caéﬁp to about

hydr ophobigao 8, [HeferaBlyki the G2 BecwRELARN BandRb&S 260 &p, A melbuzdal 23€ aldep have
a pour points bel ow abouE}é}Z§ F 21C% and/ or_do not _sol idi fﬁgrn t hese

sof t eni ng? SbRIHES off HiPssecrusingl tes msthod derserbrdeingghe A¥eT METHQDRS spdioppeloy; s
type incl ggableleRomsipds #Bludoihe Fhiid) nidal, A&t ahd QUTaAKARs Nlkal{ Rk hiithiae B (SOf t

tal | ow al kyl bis(pol yoxyethyl) anmoniumethyl sulfate with a total of about
i 6 et hoxy™atlst 25)wellag the gomregponding smmpgpipm soltsn Ythepusefil eleptaglyigs nelide e alkellinds

of the amxmabMI@Bﬁgnﬁ&tdr iCaciddlshar it fY@art Rfd §lunPYcRE, gener al
formula: {R-m- Y - j(R--OZ P}t X. wherein R~ and R are as defined
previ ous| yei as %@Fmow-%momm ltg dreferredgelecghitestaclpdg he ghlagdegiabinps: =
Nt- (A) q; stgF‘Z)calNﬁm( ﬁ)&nagn@slﬁrg_@lcmlw chlofilie is a &Hﬂﬁmg)pré}%ncﬁ%)ﬁﬁmlyw for the

- (B- phenyl) - N¥- (A) q; th bei ng from about to about 4. Al
i ndependefficying @@&56@“1‘0{ @JmR"Fﬁémf 1BYqngon- r¥ghilsr oy peng ppungd by the(ORQG')'ZbF\'CVCd

that the divalent nature of the calcium ion makes it particularly effective in reducing the viscosity

of the vesicular disperstons of the softening active ingredient. If desired, compatible blends of the

various electrolytes are also suitable.

Bilayer Disrupter

A bilayer disrupter is an essential component of the invention. While, as has been shown
above, the vehicle, particularly the electrolyte component dissolved therein, performs an essential
function in preparing the cellulosic structures of the present invention, it is desirable also to
maximize the concentration of softening active ingredient while maintaining an acceptable
viscosity. Asinoted above, addition of electrolyte allows an increase in the concentration of
softening active ingredient in the softening composition without unduly increasing viscosity.
However, if too much electrolyte is used, phase separation can occur. It has been found that

adding a bilayer disrupter to the softening composition allows mare softening active ingredient to



(CH~) xCH; ; phenyl, and substituted aryl; where 0 5 x ¢ about 3; and B is
selected fromthe following groups: -O; -NA-; -NA; -C(OO; and
-C(ONA)-; wherein R' is defined as hereinbefore; q =1 or 2; and X~ is
an anion which is conpatible with the softening active ingredient and ot her
conmponents of the softening conposition. Preferred structupsMarete20d3ose in

which m=1, p =1 or 2, and about 5 <_ < _ about 50, nore preferred are
structures mwhich m=1, p=f or 2, a about 7 < z <_ about 20, and
nost preferred are structures in which m=1, = or 2, and about 9 <_ z

<_about | rfac ui t abl e
surfact antb§ ﬁ%@%or?‘%ehﬁ%ef rru‘"')Fml g’ﬁm%'@%ws‘%sﬁﬁﬁfg 39& %H%g Féso%‘ﬁ?ﬁ%cm erein
R is C-_I “bllayeedisruptbik yd an dganiq mhcxmhdiaedvhaxll kty)dcd wh aidispkrsios af a sa:lfdemng(hthé}

br anched aI ke and xtures thereof i.near. al kyI
ol keny e in FAEpREs Coripaltle LR ot 1ESCoE A xPhigF pr o BrenfisRling

al kyl) andng‘n:d(etmmatxd&eae@mcnqaroéﬂerv&bds)tythhe dper&ibl.CH, ) - CHZ- . Surfactants

whi ch conprise a mxture of R and RZ units preferably corrprlse f rom about
4 to about 12 NoGtdde Goidnd bmhéc&y titis belidvedthki lﬁlayemdﬁdmﬁwroﬁhahmu@ phndtrauwgaﬁut 4

be alter u oget her in
any Conbr (AT TSt iGe g, Freies Frdirist of thenipgrati<) thaodsEadre
unt t S t O FWgredidnt Sn ithe WEMIETe Eﬂaﬂbﬁlsnﬂptihgttﬁe abdad tof &hel llqﬁﬂ&frmmwslﬁﬁtuﬁ. 'Sudii t
. €. HCH_-) is att dtot nitro naomfmlwmd t he

b ance. O TIRIOR iR TG e T GHReD STIon 3 e douoppobirater iTRGe, (e | s
hydr ogen, pfamdtag IflexiBifity Rtk ¥ lresuftifg eliudtionns haebsa& kA/sI used’-ﬁ&elm k¢ whaspiihaaeof ;
preferabl¥ hydrogen or nethyl, nore pLefer hydr ogen.

ayer”, it is meant describe the area between hydrophi 1c groups and the first few carbon atoms in

the hydrophobic layer (M.J Rosen, Surfactants and interfacial phenomena, Second Edition, pages

125 and 126).

In addition to providing the viscosity reduction benefits discussed above, materials suitable
for use as a bilayer disrupter should be compatible with 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
acuve materjals. Such materials compn-se both hydrophobic and hydrophilic moieties. A
preferred hydrophilic moiety is a polyalkoxylated group, preferably a polyethoxylated group.
Such preferred materials are used at a level of between about 1% and about 15% of the level of
the softening: active ingredient. Preferably, the bilayer disrupter is present at a level of between

about 2% and about 10% of the level of the softening active ingredient.

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 carboxyhic 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,
more preferably an alkyl or alkylene chain, wherein at least one active hydrogen of said
compounds is ethoxylated with < 50, preferably < 30, more preferably from about 3 to about 15,
and even mote preferably from about 5 to about 12, ethylene oxide moieties to provide an HLB
of from about 6 to about 20, preferably from about 8 to about 18, and more preferably from about
10 to about 15.



2b March 2003 27 R is hydrogen, C -C4 |linear alkyl, C--C,  branched al kyl,
and m xtures thereof; preferably hydrogen. Wien the index mis equal to 2
the index n nust be equal to O and the R4 unit is absent. The index mis 1
or 2, the index nis 0 or 1, provided that m+ n equals 2; preferably mis
equal tot and nis equal to 1) resulting in one - [(R 0)x25M&chRROP3uni t
and R4 being present on the nitrogen. 3’ e index x is fromO to about 50,
preferably fromabout 3 to about 25, ntre preferably fromabout 3 to about
10. The index y is fromO to about 10, preferably 0, however when the index
y is not equal g i@uf vil¥yel Ssthipt@Tuito iRudbRdHiorfle sula&ir®y @l Yull) fheali BRoupd kY| eneoxy
ants are ethyl eneoxy units. Exanples of suitable cthoxylated al kyl am de
sur f act antekectef Eomewopal C6 from Wtco, Amidox CS from Stepan, and Ethomid O
/[ 17 and Ethomid HT I 60 from Akzo. M nor Conponents of the So~temng
Conposi tion The vehivehetantgbaviee s @M i se minor ingredients as may be

| rnown to the ari. exanples include: mneral acids or buffer systems for pH
adj ust nent (may be required B CEYMERn{HRP)E stability for certain
softening active ingredients) and antifoamingredients (e. g.) a silicone
enul si on ¥Ber¢is Raisaeleptsd Eomteengrodp goassting of satwpisd opunsyutednerimagy, s€sorndany

Corni ng 231,0) oA Galf AERSP -1 hybBcdr BHUC Gid RAFCABoBAn hh\eng @R 819

conposition o resent 1nventron is used. ‘Sta Izers may als e used
t 0 i npr ovieom akougifiitd ahavk 3 Yarislseldstedffrani the followingerdipspePsi-NiA)-Fod reixamgsl e, an
et hoxyl at est e ' I U om K i r.pQrafi gn of
Charl ot t et?g'ﬁl '!r!rr}gy&Esegcfcﬁgﬁa@éﬁ‘?g)g&?ﬂg?‘%ﬁ?&gs[{a’. Q@o@ﬁnﬁ:’\ @e-fé)‘ e, &

Sof t eni ngsuButtgid arpl) whereinal €&l <cdbome, antllzas Sofrt abnittrigro abegy 39 exoh Rifis seleetedr esent
invention.is ispersion of a softenin ctive ingredient, ip, a vehicle.
bependt ngh FhdoEBFHE g os fofBmdih o R klifbE RS qethe T ©

appl i cat i [@H(CH)EH,)andd eidhd?’ isf saletied fomshajlowmggioups: aOpanhd (RAD),JHeyvald of
softenin ac}&if vel{i }r\lrgr eid?ige t in the conposition, the level of softening
active ig'ﬂr‘se it halp ‘r“g}’ bet ween about 10% of the conposition and about
50% of the conposition. Preferagbl he softening active ingredient
conpnses bet weén ab%ffgc%%}&amﬁaﬁﬁ%m"hi‘S% of the conposition. Mre
preferably, the softening active ingredient coﬁgpri ses between about 30% and
about 40% of thegzorrposi ton. The nonionic su tantyd{s pr&ent at a |level
bet ween about 1 % a ; eni ng active

i ngredient, preferably , pendi ng on the

nmet hod used to produce )the{softening active ingr sof t eni ng
conposition may al so ¢gonpns® between about 2%Rand ab
bet ween about 5% andR3bout 2B% of a 25 March 2003 28 pl asticizer. As

not ed above, the preferred primary conponent of the hicle is water. In
addition, the vehicle preferably conprises an alkali or alkaline earth

hal i de el ectrolyte and may conprise mnor ingredients to adjust pH) to
cont r .Ol f\gl'?emm 6 =tl\Pora(b;d Id@acﬁtRal%!sLllt:(led iﬁgcpgrbo% t(g);é(pn? fe'e§] o'wu;r he foll oW ng
descri bes preparation ol & p_arfl cularly prefl rred softenimng conposition of
the present Lpvept| A i gul agil ir ' Sidd0on of
the broscht “AlerciRCHn SR i O ALK SEE SRICGEAGR SRBRRIOHTE 11 ol <
are nore Q&' adlR yarelafdefieed abovetahé 5 tadh k& askbt’ ak R0 ngorCpragasbly iSanz # zhi ch
follows thjs_description  Anmpunts used.in e?ch step are_sufficient o

resul t irf th&ORrhmerdreleablpdls hefaaeyelistrise st iy qmemhet npapi® Y ThE: 8pRolri at e
quantity of «WERE4re I@me%&.ﬂgiax{deaﬂlcraa Adfed he R RFalnse Lon@Y, PRI ALHPN

| oss) to about 165F %5 ). The hydrochloric acid (25% sol ution) and

ant i f oam GHgORA)-HO) &y et §dardt 2’ doncu?G st yis a hydeocpbem with frogo¥ tockdiqatboact i ve
ingredrerbqgmgngigiaﬁjlé,%{lé. and nonionic surfactant is nelted by heating it to
a tenperature of abo '50F (65C). The nelted mixture of softening active

i ngredi ent, plast]gi ol ,§- then slowy added to
t he heat ed acéi'di cba%'ﬁ?g"d‘ﬁ%‘géggQt‘mﬂ?h&%ﬁgﬁtﬁg?%gmé?gﬁl y distribute the

di sperse phase throughout the vep?c, . water solubility of the

pol yet hyl ene gl ycol probably careﬂrgi eg(%i)t N;(ﬁte)ow?he continuous phase, but this
rs not essRRid: o1 i i Bl LGl .]s,r)gfy r .

hydr ophobi ¢ aéigL%}hlgskpg g %qgg}sog%?)g{%d%mg%%h{a%eé y xgﬂgiﬂh%dorgl ?ﬁecs

quat er narGa jahydoevathyl congyiuand @cte Zalsso palyhpdtexyhydredarbyl mimgety depiog of lingas
present invention.) Once the softening active ingredient rs thoroughly

di spersed) part of the calciumchloride rs added (as a 2,5% sol ution)
intermttently with mxing to provide an inrtial viscosrty reductron. The
stabilizer rs then slowy added to the m xture with continued agitation.
Lastly) the remai nder of the calciumchloride(as a 25% solution) rs added
Wi th continued m xing. 25 March 2003




29 Conposition 1 Conponent Concentration Continuous Phase Water QS to 100%
El ectrolytes 0.6% Antifoan2 0.2% Bil ayer Disrupter'' Sl1.0%dydrochloric

Aci d' 0. 04%l astici zers19%st abi | i zer 60. 5% Di sperse Phase Softening Active

I ngredients 40.0% 1. 0.38 %from 2.5 % aqueous cal cium chloride sol ution
and 0.22 % from 25 aqueous cal cium chloride solution 2. Sibfaanch 2003 Si on
(10% acti ve~Dow Corning 2310) mar ket ed gﬁ Dow Com ng Corp., Mdland) M 3.
Suitabl e nonionic surfactants are avail &l e from Shell Cherrucai of
Houston, TX under the trade name NEODOL 91-8. 4. Available as a 25%
solution f . ' f I L1 psbur Ll ayer
di srupter) h (?}géslatr ?yl-icl%%%ﬁgégégg ﬁ?ﬁfo%g%? %"\V%ﬂ‘%{r"gééf g?r?th’(%g% 3‘}\%%%‘]% (iaafﬁ%ended
from W t co d@linative ttiereGtfy rapd regchoR’ Bubblarme €)dli¢ alomot o2 pplyr sacchistldobr SkexFlatedbout
29 parts p Bé%ﬁ%%%%@q=§hyC0| 400, and about 69 parts tallow diester

guat er nary . apriizer is HOE S 4060) fromdariant Corp.) Charlotte, NC
"The resul tingegC 1 cal tenin onposition is a mlk | gw wi scosity

di spersi on swt g%'ggfpfp §?5°§%%F'f°§ a L‘fogﬁ&'f({dg%g@ c}al!ll %’é‘?pc?:exg {rpﬁg?dyu‘?yeosmg‘gyaaé%?'? bed

bel ow f or peiognditalzed @dth safic@ntiarcdfidpposito tharge s ad cearodye Bhtht issnieble fbi

di spl ays aresdhggraigurt\iion‘r}gsp(g. non- Newt oni an vi scosity. Su~tabiy, the
conposition hase SIS E8ST Y™ 1 ess than about 1000 centi poi se (cp), as

measured at 25.C and at a shear,.rate.of 100 sec-1 using the nethod
described i n t REPHSP R e Al Sl AT iS5 of er abl y) t he

(1)- Alkyl or alkyl-aryl alkoxylated nonionic surfactants

Suitable alkyl alkoxylated nonionic surfactants are generally derived from saturated or
unsaturated primary, and secondary fatty alcohols, fatty acids, alkyl phenols, or alkyl aryl (e.g.,
benzoic) carboxylic acid, where the active hydrogen(s) is alkoxylated with < about 30 alkylene,
preferably ethylene, oxide moieties (e.g. ethylene oxide and/or propylene oxide). These nonionic
surfactants for use herein preferably have from about 6 to about 22 carbon atoms on the alkyl or
alkenyl chain, and are 1n a straight chawn configuration, preferably straight chain configurations
having from about 8 to about 18 carbon atoms, with the alkylene oxide being present, preferably
at the pnmary position, in average amounts of < about 30 moles of alkylene oxide per alkyl chain,
more preferably from about 3 to about 15 moles of alkylene oxide, and most preferably from
about 6 to about 12 moles of alkylene oxide. Preferred matenals of this class also have pour
points of less than about 70°F (21°C) and/or do not solidify in these softening compositions.
Examples of alky! alkoxylated surfactants with straight chains include Neodol® 91-8, 23-5, 25-9,
1-9, 25-12, 1-9, and 45-13 from Shell, Plurafac® B-26 and C-17 from BASF, and Brij® 76 and 35
from ICI Syrfactants. Examples of alkyl-aryl alkoxylated surfactants include: Surfonic N-120
from Huntsman, Igepal® CO-620 and CO-710, from Rhone Poulenc, Triton® N-111 and N-150
from Union Carbide, Dowfax® 9N5 from Dow and Lutensol® AP9 and AP14, from BASF.

(2)- Alkyl or alkyl-aryl amine or amine oxide nonionic alkoxylated surfactants

Suitable alkyl alkoxylated nonionic surfactants with amiine functionality are generally
derived from saturated or unsaturated, primary, and secondary fatty alcohols, fatty acids, fatty
methyl esters, alkyl phenol, alkyl benzoates, and alkyl benzoic acids that are converted to amines,
amine-oxides, and optionally substituted with a second alkyl or alkyl-aryl hydrocarbon with one
or two alkylene oxide chains attached at the amine functionality each having < about 50 moles
alkylene oxide moieties (e.g. ethylene oxide and/or propylene oxide) per mole of amine. The

amine, amide or amine-oxide surfactants for use herein have from about 6 to about 22 carbon



25 March 2003 30 conposition his a viscosity |ess than about 500 cp. Mre
preferably, the viscosity is |less than about 300 cp. The chem cal
conposition is easily handled as a liquid and is easily shipped fromthe
poi nt of manufacture to point of use since it has a relatively high
concentration of active ingredient. At .point the of use, 23Magha®A3eni ent
to dilute the concentrate to a use congentration. This dilution step is
necessary in order to allow proper netering of the softening active
ingredient into the papernmaking process. That is, ma conmerci al

papennaki agmgrand @gsin eithdrairaight dhainger tahed thairofonfigaingge pedfanbip ahveras aae | ow
concentra icggca%font hae Sth cnaercoa?lti Y lor”\1 Enedaibgtﬂtfi iosa (r)n%tlsrcgr Oli‘l ggo%s?‘wrllth ne

appr opnat &Br3C8L s LEEnT A FYF2Re PECEghI S foRRA 1E1FA008 8Os MBE at i on
depends obr sevakyMdne foride @hdind Mtchedi 00the pimbeansictgspalelagd ymbaits bhe so0mbait i ng
step) the d&gi{;e%add-o of the sqftenin ctjve in red}’ent, thggHow rates
of the vaMobas! prAetexideen ARIne Ict) AEF Areltely Sroasasgut P tpabebdogiis &b by

t hose havhk@lesddxide, dnd nidSEpréfefablyA siipld AR} Iehe’oRGRhAH oM ER aGAGRAE Bbitaifing has
been found to be between about 0.5% and about | 0% where the concentration

i s expr es &8t aheutfep gbrut b2 molssof aliylean Prge RetARING MEERd Peiitredpraseriasafitis ¢ he
use concephisaid,davd &oupﬁéi f&ds #ARUboll-70% BNCCRRIM do1dt ORI iRuREEEARhYg
bet ween about 0.5% and about 2% A particularly preferred use concentfation
i s about t@mpositioss. Basmuiles200&haxylaBst pwing! suchesrite aicludd BerolV 397 Gnd 6303 nfiedrer i al s

Cmpart ot RiecRul PR RRRaETERb TR 2, S S St TR B8 a1 025 °

paper maki fgmpk@eess so | ong as they are conpatible with the chem stry of
the softening conmposition and do not significantly and adversely affect the
sof t ness or sPreferafjlyhhe ltampainds oDthetalieyl jpr ekkegldiryli aikeaplated rsurfdduntd arld abkyil g

material s_are expressly ingcluded)..but theiy inclusion is not offered to be
A<l ualRyn &gy i and s bige Hkoniid et s Slee SoFRLREME | hey do
not interfere or counteract the dva,gtﬁgeg of .t he present invention. It is
conurton to add a cationic charge "o asthg %‘ﬁé@? es to the papernmaking

process to,.contraol the zet otential of the aqueou apernal ti furnish
he it Ts HBFPOCPEYR & edfeeiedaBem i sraye seatidtg otRied 8 Bplraed Pamiveg
because negbndafy dripeansiedichsn alkylnatalkybatybigiretachahd; vad Bydrb@etnahan @etdrably

i ncluding the surfac of cellulosic fibers and fines and nost iporganic
(] ers e BoE o o gSa et Bav BneonaRgRhyr s apg 8 st apes 1B SRl
l\/blr er lec eaohy, aﬁﬂ et rdré prc@ﬂﬁlﬂﬁonlﬁi a&&ixtl’!%]loi #hoakorSecalbpn ug?lsoﬁrcre_e&baﬁ, \vatay IahdJV\lI

nmol ecul ar i ght cationic synthetic po rs prefera avi ng, a nol ecul ar
wei ght  of WHE AP RIS MBI 8. SO et it EE SllenntBPYP 5 SHEPEURAA! about
200, 000) @k feNAn@RRWs: LOOHHOGnd/ShqCHiiengeHdeNslictdif sbddk 1SUGH hidat BDYesul ar
wei ght cationic synthetic polymers are relatively high. These char

e

densi t i essalesideann g fatiotine graues: 2@ t-NEM ey ar (s ©TINGAC: THRCOR Bridgen
er kilo ofr BO - X t ' LS. 4 el of
pQ/t ec) | g@mé-f BStR aﬁ@%,' égfr@(Tﬁej thgéx%@rsx&g sa&r;%gfif'r %ﬁéﬂi'ﬁg%e%gr@tegsﬁ?g‘qg% | owed
Wi t hi n t héelipwasgtgraps:0H; Rhe(Rir@)s-&int-(QHLERS;i phanyl, Thraubssieitaf arpl, ghesinrf aaes ar ea,

hi gh anioni ¢, charge mcrpparticles for the pur es L Mpr.ovin Qr mption)
dr ai nage, g‘?f‘%%?{g‘[%ts sr?ﬁ‘ac‘flg‘f"@ cicr?)lﬁ‘“i"gg g3 t'BF'ﬁHf‘ﬁé ?acg{:)?é'g'g)m‘f%gs ei%?r”% e)
U. S. Pat anwhictbA324s, déBhed abseey @l wherbiicath Rius delatediym 1RABNovnhg pBumc |Rsur e
of which is incorporated ein hy reference. Co n. materials for, this
Ut pose PR o1 SIPSERET aph T iRl SRS oGP S HEgt (ot G B Yot
mat er i al SsHoft cBXRICES Slkyl ok B& @Al toMdapT the talkox B ERARE z &f frdrh @bdut 836 BBout TO/ QNS | ON.

I f permanent wet strenqth i s desired, the group of.chem cals: includipg

pol yam de'"€FRERFAHSHPAFIRA chispt aRicAly 9% 96 £70- FrSfrratié optipatiMeitehy BTaELs;

i nsol ubi | hyseshhbk ¥iNAkYy bypRh PSR! or tWol prefepdblpbitond deis aRRimbel il QfidieiRhe

chi tosan pol g’rrers and m xtures thereof can be added to the paper makrng
furni sh ottcire Hallyeneyoni c web. Preferred resins are cationic wet strength
resins, such as_ pol yam de-epi chl orohydnn resins. Suitable types of such
resins are delefeirpbairucpreyjas thasgirewhish 82 7b0p 8239r 2, 28d deeiz §A0.@nd gisen bohor 1972,

L e SR Sy g

comerci al source of useful polyam de-epichlorohydrin resins is Hercul es,
Inc. of WI mngton, Delaware) which markets such resin under the mark
Kynmene 557H.




Many paper products nust have limted strength when wet because of the need
to dispose of themthrough toilets into septic or sewer systens. If wet
strength is inparted to these products, fugitive wet strength,
characterized by a decay of part or all of the initial strength upon
standing in presence of water, is preferred. If fugitive wa§ Matahe20§8h i s
desired, the binder materials can be chgﬁen fromthe group consisting of

di al dehyde starch or other resins with dehyde functionality such as

Co- Hond t000 offered by National Starch and Chem cal Conpany of

doscr i bed T ACUSe e pRdefg i ihlifes i fierth T ALY dh2. g g 1 2omes! 0

Bj or kqui stprefetvad ylis€cl osure of which is incorporated herein by reference,

and ot her such resins haV|ng the decay propertles descrlbed above as may be
known to the a@)- Alkdxylrs oh-slkeaytalre 3 ydealhgreupsay be used
to treat the tissue paper vvebs of the present |nvent| on. The IeveI of

surf act ant i f Suitede alkexxhted m@hﬂnyallquylmeélbdwer JisObtérs witlbulky héadoupy are

\Slreia? o bl PR d"f‘ﬁ"‘t‘g o 8 o b, ey MRS Py a%ha%xhﬁv '%nt )

ani oni c suarllt)dqthamﬂ sandnalkuldbedmmeazldsamaylarts dtrﬁunmdesnthmj caﬂbkl»ldbetngmup or

sul f onat e non| fact

i ncl udi ngsha WF @?érs%“g‘tf&ﬁa‘és P‘é“‘ b.%')(“v\fqtl Yk morc %‘ W %bi e
fromCr odaa)lkylmnyl a(kbreymaamk)mmMmtw hgdxy@dmndenet Mdsrac)aﬁc desarbotty&dtel B US
Patent 4,0 i.ssued t don, et al

i kyl pol y S ik oS pradre kS B npii - o o il pra s BHIRY y co
Chemi cal s, eabiRaving@ ARMSOS Brefdedbly 2RBodt G8RAbleRper Irdle 8F RdtdradicRe & ArboRRAE

Poul enc Corparation (Cran Al ternatwejy, cationic softener actwe

t ngr edi ent Seiyfcasbas; eyeprs o8 rleecasro}wmeaeuPaff@acbﬁarr&cawofpbrse&swcy')haaﬁfrr"ar

branched cdbain's @lakyilt 28rQiRE atAR, SHdeat hiya SRhigi CRaiRRSATRARGY,- prJhemﬁqtcwisosr C
structures of the present i nventi on can contain other types of em cal

sof t ener s 24§ hygrpgarb °F6‘P‘"é&§ﬁ15‘l aboutfigrahayt 18|caben GP"BaYb@r‘?‘r‘ﬁI?F it diodens axideni cal
sof t eni ng &%9'&3%&:?3@&5& HebtRocdBlid mbieQWWRict EARNMyIRR Okidd @R IpYdédiei Byerage

si | oxane i ngredi en i ncluding the nost preferred am no functional

pol ydi net Hmousts |06 ézabeut 50, Ipreserakly t<aabens H), gnalesyofgaghehyslsaty wcérlp@wtle@q'cm 0 the
tissue paﬂ'ﬁcgrg Sgi"cr:;b %&h gﬁ&ﬁg tb Ql\/&@% f{dles e §kylg)t?ct(§p(§c [ir gkyltnﬁo%%c c'h§r§ uad to

Vnson et a I ncor porat ed herein by reference
di soi oses mgst IPEF(ﬂtr%hhsbewcgap@ul §r diabout 1haolearad allpdenst axslectoal peyusysfeetantes

for the prrﬁ QJMC l:nat{tggé ﬁcgtcnc ogtﬁc M?rbggl %Q(hgdraghrgghe QPXA% (Lrt 'h@gﬁ)cgﬁlc or
opt i onal em ca tives i's Inten be nere y exenplary 1 n nature,
and are noarbolate toicky. fixamplee of bibgyer disruptees inrthsrdaspare Tdetint i40n60vanh 80

Fur ni sh Pr er_insight into preparation nethods for the
aqueous paiggfaftn’%&'tono&f'EWf&gh'&can be gai ned by reference to Figure 2, which

is a schematic t|o r h S
paper maki ng furétﬁg'ﬁgligﬁegm (l:"r'éas e‘ﬁﬁé %ﬂé’lﬂﬁdaarﬂ 'ﬁoggarl%%%l%d 3%'3{) gﬁﬁg&%rgoduct
accor di ng vwith buliey hpadegaupts hnmbﬂfqllomng'ghem‘hﬁdrtmhs ng di scussion refers to
Figure 2: A storage vessel 8 is a repository for the | ow viscosity chem cal
sof t eni ng conposition of the RIrAORNT-[CERIBRACHIR.B).He 9 provi des dilution
water for reducing the concentration of the softening active ingredient to
a suit abl evhgsan Roncdpdtedfroroithe @wmcoi;ﬁstmgtoﬁ satura@dmvegsamrmddbdimare,ckcwéérﬂul ar
dispersion t.h af t n redient. . The disp rs on is nal I'y
condi ti onéd famhegr?f’?graﬁ‘ﬂ ‘?%]Eg' \ﬁr’f or?roast Bid A;'?ﬁ%gmve e amg ‘C"%f't gnt

di sper si orfrdnBatiodt € anabeye2d; (YO lasqll@lcﬂtfrdm&tkéolldwm§gmgnp&§d-()m Nl(tAxa.mnaqmms

et orr i ng 5098 Gt o asteged roat el piorpr o B SHREBl P o REED et o

agueous s Isumguma‘d arr,erl Rhérditl0y< k eNBoRBAIFEK ifldgh dbolkeT fbo abOINEI0S kdeh IRY id stlecl@dveyed
by nmeans of a 2 and optlonally throﬂgh a reflner 3to fuIIy devel op

the strendtom p’t?t E‘N"P"éﬂg gouph & | SBRYInptigse Bliewingr gouns; pe(Gh)ideden oned
bet ween pyoR(CGH, W, 84d &8h R iR clE frbm ekt ronoa@lg groupat igNiafd ARRENJAT; Jand f
desired) to conpensate for charged fines so as to mnimze usage of other
mat eri al s "atidwon Wput deabofages in the process. If desired, additive pipe 4
conveys a resin to provide for wet or dry strength, tn the finished
product. The slurry is then further conditioned in mxer 5to aid in
absorption of the resin. After mxing with the vesicul ar dispersion of
softening active ingredient 13, it becones the relatively long fiber based
aqueous papernmaking slurry 17. Optionally, the slung may be conditioned in
m xer 25 to aid in absorption of the softening active ingredient. The
SU|tany condltloned slurry |s then dlluted mnth mhrte mater 71in a fan
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I n one enbodi nent of a papernmaking process) the flocculated relatively
short-fiber based aqueous paperneking slung 23 is directed to the creped
paper maki ng process illustrated in Figure 1 and is divided into two
approxi mately equal streans which are then directed i nto headbox chanbers
82 and 83 ultimately evolving into off Yankee-side-|ayer 755 §acth 2003
Yankee-si del ayer 71) respectively of thg strong, soft creped tissue paper.
Simlarly) the aqueous flocculated relatively | ong papernmaking fiber slurry
22, referring to Figure 2, is preferably directed into headbox chanber 82b
ul timately evolAtofigr isefubgdhenl fofmblajte thiy awwbf fupfactaits 3ng, soft creped tissue
paper. The Crened Panernmaki na Process Figure 1 is a schematic
representation illustratipg a crePed paper nal a s forpgproducing a
strong, soft crep® s are descri bed
[ Figure 1. Figure
of a preferred paper makny chi ne 80 for
manuf act uri ng paper ac to the present ipy i ﬁging to Figure,
1) paper maki ng nachigﬁ; ki ses a | ayered feadbox |81 havi™hg a top
chanber 82 a center anber 82b) and a bottom chanber |83) a slice roof 84,
and a Fourdrinier wire 85 which is | ooped over and ab®3t breast roll 86,
defl ector 90) vacuum suction boxes 91, couch roll 92, and a plurality of
fumng rolls 94. In operation, one papernmaking furnish i s punped through
t op chanbevheftih V" s 8o 0 apbael Rbdk sdlertddundepatdently frnnme dolfolinguigh cent er
chamber $2b, while a third furnish is punped through bottom chanber 83 and
t hence out-HpOH, € H)xCtg, -(QRM, 1840'Rh - ©G{O)FNshduUCHE CHy-eORY -B-CPRYORBW@(MY | ni er
wire 85 tq,formthereon an enbryonic me3688 conpri sing |ayers 88a, and 88D,
and 88c. Bevitier RngndR et fcfine abayg i serrenddhoys MM 7o Rt B8alh famiaBou St st od
by def | ect@k 15 86 Gno¥stidRbRAKES aPumts of 118" ROMT ATioR Moutd £ R LTGS2, 1P
return run in the direction’shown by the arrow, showers 95 clean 1t prior
to its commerehiady em@trh«bfonp@éQuwerturlsrtwstcrqquhcg@g igq fiveepernben ngg with Xohe 93)
t he enbryanhc s t $ I y the
act i on of VaEUH Fankrer B S ICRL IR s bpRTRO K Mol e o
the tr ansf@t(Cﬂef@R'QZSH&réZﬁt-(O&duG@(Qbe&/aw@r thagptdox +38;+ e wulgdm bbaw8t<hiooligh
predryers , I he, web i

59!9 @Q@PG}EE h);dr caﬁ)%m»/gg fl‘r891 abﬁut 8%]‘ b%u ﬁ)rﬁgvg{;'m gamts and no-aryl gi(bl? The

transferre ryer e action o ressure ro

caner fabric by
passi ng over iﬁd"‘%ﬁ‘a&ﬁ&f‘iﬁﬁt | or@th"S*’?“n“‘?%ﬁtfﬁt ?’?d*i’8t?aq‘§9’8§%?‘§d°f3§34‘§ﬁﬁ
vacuum dewhthedformglabox ! O6. The predried paper web is adhesively secured to
the cylindrical surface of Yankee dryer 108 ai ded by adhesive applied by
spray applicator 109. Drying is dbnﬁK@ieM@thVhe steam heated 25 March
2003 35 Yankee dryer 108 and by hot air which is heated and circul ated

t hr ough dmhersen: headdl R11i6 Hby Cpéankydnaserbgl diweCa Bexyatiyli & hivesxydikyl, creepéd from
t he Yanke I t esi_gha paper
sheet 70 ? nprﬁ%VJQﬁgg¥h%%8%Rs?ge EEN$§A$ EQ%EZﬁ?%%p %hg%%lgloer Zhﬁ’qoff
Yankee- si aaosl ray%mbl&?;i dMgyd Gire. srlrwerl) 07&|etthe)nlkplissda8 tset@ye@n lyatceatigrmoiedy] s 112
and 113, ab a_circuntere p of e _i,s,wound
into a rolpr lgy strii h?%ha (E 3‘()'5] oosﬁée prx]nor a?ferattl%r g&ug@ ﬁ?m:&g%ﬂaﬁ lor
Figure 1, atldnnyl,gemstcﬁ:mbiy §(argheﬂm3u(d]q—¢|a;yﬂtyl ddaliinyp aprrxtgh deteof] Gnd V tshae

furni sh punp d thro tt om chanber. 83 .of headbox 81.. an i furni sh
B R R M T A R T T SRR T
88c of enldiryalyi connedtedB® tHehd@NeSas Akoxyiard Cfivaiivel @ytErably dfioxpRfRAr oisheet
70 is the furnish d I|ve dt h chanbe 2.5 of  headbox 81 d .whi ch
furni sh f(B’F"r?Bx)fl%{ffBr Uhf)m@?' q‘('ﬁ H%Q’ q‘f’ﬁ’e"d@%?ﬂssug‘fr ‘t"h% BCP tive
Yankee- si dmdaayrerca&&noxt\o@qm&aeptvets a7é]y¢l§'l mbewfwmes:babqe\lvuw&r@ricwrﬁeugh top
chanber 82 of headbox 81) and which furnish for 8a_on top of layer

88b of entiey &IUE SAEHSIES. Ofpﬁﬁbé@ﬁotﬂrg‘a'ﬁﬂt %@28&‘@@%@“ 2@, nalleng
headbox 8$Cﬂdﬁ PiEHORY om#m-@tgcht QfrctedY8 hn WelBer RAAURPK iR hsivBYand Rt BIHGHA Vel y

be adapted to nake un ayered)“two |ayer or other nulti-|ayer webs. Further,
with resp&¥lict Bonpalar kPl agseshaddre epd %(Oéﬂ%ﬁﬁewga"ﬂﬁettﬁrce%émsnmrfferrfq @ff on
paper mak mg ARAN ARG 8 is &l B&u‘t’x&lally éﬁ? ((Eﬂéf{ﬁr@%@rMWr& FheHdle RenBielied fine
mesh having relatively snall spans with respect to the average | engths of

t he fi ber gregisfigblet uti ng the short fiber furnish so that good formation wll
occur; and the foram nous carrier fabric 96 should have a fine nmesh having
relatively smal | opening spans with respect to the average | engths of the
fibers constituting the long ftber furnish to substantially obviate bul king
the fabnc side of the enbryonic web into the interfilanmentary spaces of the
fabrlc 96 Also) mnth respect to the process condltlons for naklng

1k, Y v o ~NN 7

1is a side el evationa



This Exanple illustrates preparation of a preferred enbodi nent of the
softeni ng conposition of the present invention. Materials used in the
preparation of the chem cal softening m xture are: 1. Partially

hydr ogenated tall ow di ester chloride Quaternary ammoni um Conpound prem xed
wi t h pol yet hyl ene gl ycol 400 and an ethoxylated fatty al coB6Manchn2am3i c
surfactant. The prem x is about 69% quaternary amoni um conpound ( Adogen
SDMC-type from Wtco incorporated) 29% PEG 400 (avail able fromJ. T. Baker
Conmpany of Phillipsburg, NJ) and 2% nonionic (available from Shell Cheni cal

of Huston, TX ~|. eodol dlsa | abl e m

DXP. 5420. 14, 2 BR[bEs h?"éH‘P‘SB%’d'éJ*ﬁg ’TB G Nieropt "S°P'°‘E’éll‘ég ?f}o/\:%‘é??i)“yi’fw

Phi | | i psbulgydrdkdethgl, NPomyttloxypiopyl, Gﬂﬂlsﬁéhgdhﬁxypk@y% active enul si on (DC2310)
from Daw Corning of Mdland, M. 4. Nydrochlonc acid (25% sol ution) fromJ.
T. Bakcr ConparftCOINPhin Be;-fos bxingple, Mcambde, Standihité, dRamidoFlabradd&) myfisamide,

d anant Cor&flg Charl otte, e materials are prepared as follows to

formthe s& ‘ﬁegp@&‘r‘ﬁ'&iﬁtﬁwaﬁ’l‘ “%#& present _ ' mvenhon. The Cheni cal

oftening co tio are first hea red ty of
alat er Itogabon) 7!§f‘,‘|’ %e?ﬂg gr %de&’léyﬂ%c%tﬁld ﬁl &ﬁﬁ‘f‘v&il I ‘%H;] L )altre

t hen addedd&oaygahembleaudedcywaﬁxﬁfyl, 1 dasxyplat@tiotithigetaat er prem x |s about 4. The
prem x of quaternary conpound, PEG 400) and nonionic surfactant is then
heated to @)oalkoXyRtedAtoniEiiateREAN ddirtonivnesur@étiits prem x with stirring until
the mxtwe is fully hompgeneous. About half of the calciumchloride is

added as a Z. SAfkealidiéd edtiohid qﬁetcafarww&aﬂﬂommtdumM\tssgunmnengr tlianven@éH hiezer
is then added WI th conti nged m Xin Vi SCOSI ty reductjon is achieved

by e . ERErlE et A GOy ey HEbhoky Bt FHR I B S0, DV LPT BTl 1

continued BikistitulddDerAAEARIAS RS oPdl6)] BIbSIRE bénRoate Rtepd) @hd/brOatBAtidsitkdt @Rt t O
25 Mach 2003 37 provtde a . conposition having the foll ow na appr oxi mat e

concent r at F‘B‘r‘f%“céf“’ @apes gyhighyfan jopyenatly eﬁ&"hcmacft% with potherylopg, ehagnaliy g

tal |l ow di eSlkﬂfarﬁg\ldﬁ !tﬂﬁ}. afkRcBMPEUnY isARRDAN oA e @ WA W00 \WiityRthe XidehaRlEG 400
1. 1% Neodol 9l - Yo CaCl 2 0. 5% St abilizer

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, prnimary, 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
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 strarght chain configuration having about 8 to about 18 carbon atoms. Suitable quatemnary
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
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 pomnts 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) ammonum

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



0. 02% Pol ydt net hyl si | oxane 0.02% HCI After cooling and addition of nake-up
wat er, the conposition has a viscosity of about 300 centipotse as neasured
at 25 C and at a shear rate of 100 sec'l1l using the nmethod described mthe
TEST METHODS section. Exanple 2 This exanple illustrates the effect of
non~on~c surfactant cheni cal conposition on a key softepng2%Mapes2d0Bon
property-viscosity. Chem cal softeningygonpositions are made up by first
preparing a master batch containing ali of the ingredients of the softening
conposition except a bilayer disrupter. The fornula for this conposition is
gwen tn Tabi eprdferabigphiR chbripoiids € e Lamorinty slkdxYtatdd%atiblae tsinddckantshy-de agenat ed
tall ow d~ester chloride guaternary ammoni um 41 conpound Water 39 PEG 400 19
25 March B‘Q‘“QQ‘“BEH%“@S'[ abi | i zer Q SPol ydi net hyl si | oxane0. 02HC 0. 02 Test
softeni ng conpositions are the repas.e e di ng potential bilayer )
di srupters with the master bat@h‘P ? ?@/g?) [(Jlf’ 3’ 2% 3% and 4% Viscosity

of each of the testusoftenl ng conposi ti.ons |s(5£$awred according to the
met hod descriB¥ER R ¥ Groggly gn gt “The vi SCOSI ty of the

master batch js a] so, neasu Table 2 | e their HLB
(a measure onéSr?ﬁ"%‘F‘i'ffP'Hdheefgg‘éW$§‘é’HB§57Nsé%b Rﬁ@s ﬁlggglg é?r eé‘éh of the
conposi ti ghénylaetgA),] qbt;ﬂac@l)mwgpmthswei@cﬁ@xmibohﬂ_ao@&ﬁantratlon V~scosity

(99 (cenhpoi se) Neodo123-3' 7. 901. 8x10' 167742437S31S4941365NECDOL

23-S' 10. 70215@%3@226&1&@6&@&1%85&%&0%1& lfioReng groups: H; R'; ((R’0),-H;
.1.8x10" 11 662158339x105. 48x106Surfonic N-120Z14. 1061031193
CH.),CH;; phenyl, and substituted aryl; where 0 < x < about 3; and B is selected from the
following groups: -O-; -NA-; -NA;; -C(0)O-; and -C(O)N(A)-; wherein R’ is defined as

hereinbefore; q = | or 2; and

X is an anion which is compatible with the softening active ingredient and other

components of the softening composition.

Preferred structures are those 1n whichm = 1, p =1 or 2, and about 5 < z < about 50, more
preferred are structures in whichm = 1, p = lor 2, and about 7 < z < about 20, and most preferred

are structures in whichm= 1, p = [ or 2, and about 9 < z < about (2.

(5)- Alkyl amide alkoxylated nonionic surfactants

Suitable surfactants have the formula:
R - C(O) - N(RY), - [(R'O)(R'O)R’]

wherein R 1s Cy; hnear alkyl, C;.;, branched alkyl, Cq; linear alkenyl, C;4; branched

alkenyl, and mixtures thereof. Preferably R is Cy_5 linear alkyl or alkenyl.

R' is -CH,-CH2- , R, is C;-C, linear alkyl, C;-C, branched alkyl, and mixtures thereof;
preferably R? is -CH(CH,)-CH,-. Surfactants which comprise a muxture of R' and R’ units
preferably comprise from about 4 to about 12 -CH,-CH,- units in combination with from about 1
to about 4 -CH(CH;)-CH,- units. The units may be alternating or grouped together in any
combination suitable to the formulator. Preferably the ratio of R' units to R? units is from about
4:1 10 about 8:1. Preferably an R* unit (i.e. -C(CH;)H-CH;-) is attached to the nitrogen atom

followed by the balance of the chain comprising from about 4 to 8 -CH,-CH,- units.

R’ is hydrogen, C;-C, linear alkyl, C;-C, branched alkyl, and mixtures thereof; preferably
hydrogen or methyl, more preferably hydrogen.



25 March 2003 39 Acconon CC-63 Tween 60' 14.9 Plurafac B25-55 12.0 2 704 3
7595 4 9x106 0 6103 1 450 2 421 3 1194 4 i .7x 10 0 6.4x 10'~ 1 2i5 2 367 3
652 4 2043 0 1029 1 442 2 2100 3 2.9x 10 4 1.1x10" ' Wthout being bound by
theory, it is believed that the variability ~n viscosity is due to
intermttent formation of stable liquid crystal phases due2bMardhe2003gh
concentration of softening active ingreg'ent used. As noted above, addition
of a bilayer disrupter is believed to réduce this viscosity by interrupting
the structure of the liquid crystal phase. 1. Ethoxylated fatty al cohol

from Shel | u t S | ph no
Cor p., Houst onﬂ] %&L"g‘r E%tﬁ {/‘lllmcg)gégyéagr#]%g%ry Aee g y“fl%eéril e err%om 'Eaél
Cor p. of ChbydrogeusWh@HhelindlR@E({s2@)al 802 the-frelex Mpnsi bt equahtod dndoim Bamit¢éd ab&ar.p.

Charlotte, NC 25 Mach 2003 40 S. Modified oxyethyiated straight chain
al cohol from BR8Fn@xrmis, 1 w2, thelinder n iNJ oAb peavndeld ¢has e p eqaadi2;girefedakeig én is

Than that SH e s FeRER Fubng i e TR ladby b N e it B82 o

t hi s exanpthe msogcm THel indexraisefran &b abokt L59] ﬁgfcaabd;oﬁumrﬂbbommlto dbonk 26, more

aper maki n ue t and, absorbe ated with
D o b Breli bl Suci? 2 R ool B0 T8 B SEEREY i bl PRI b HobEver

Di (Hydr ogewaéreuﬂ} nded Piynbl dylitliy o, yAﬂﬂ‘Bﬂlluﬂh%t Jﬂ)ﬂrctﬁ'dbf&&ll&he(waw@mﬁﬂé a
Pol yoxyet hég?lne d ycol 400 (PEG 400) in solid state and a wet strength

addi tive r&8YfiTOK PS5t scale S-wrap twin-wire papernaking nachine is used
in the practlclgﬁof the present invention. .S%‘h the substangially waterless

sel - enui si fi abfmples ghutaple cryaied alkylhamids syrlRtapts 2 B‘ﬁ‘é{?% SefondVrep-t o US

Patent 5, 414,,&,@9@%;,,%%35 hiRd BRBRAC TOUT 1R Bfbhic® HIDHDIMMMWRIAND PEG 400 in
solid state is dispersed in a conditioned water tank (Tenperature about

66C.) to f RfikBr Tofbichis 6F RO SYRAIng (BmBbsHRAT Si ON.

The vehicle can also comprise mmor ingredients as may be known to the art. examples
include: nuneral acids or buffer systems for pH adjustment (may be required to maintain
hydrolytic stability for certain softening active ingredients) and antifoam ingredients (e. g., a
stlicone emulsion as 1s available from Dow Coming, Corp. of Midland, MI as Dow Corning
2310) as a processing aid to reduce foaming when the softening composition of the present

invention 1s used.

Stabilizers may also be used to improve the uniformity and shelf life of the dispersion. For
example, an ethoxylated polyester, HOE S 4060, available from Clariant Corporation of
Charlotte, NC may be included for this purpose.

Forming the Softening Composition

As noted above, the softentng composition of the present invention is a dispersion of a
softening active ingredl-cnt 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
10% of the composition and about 50% of the composition. Preferably, the softening active
ingredient compnses between about 25% and about 45% of the composition. More preferably,
the softening active ingredient comprises between about 30% and about 40% of the composition.
The nonionic surfactant is present at a level between about 1% and about 15% of the level of the
softening active ingredient, preferably between about 2% and about 10%. Depending on the
method used to produce the softening active ingredient the softening composition may also

compnise between about 2% and about 30%, preferably between about 5% and about 25% of a



Second, a 3% by wei ght aqueous slurry of Deinked Market Pulp (DWP) is nade
up ma conventional re-pulper. The DMP slurry is refined gently and a 0.25%
solution of the wet strength resin (~.e. Kynene 557H as is available from
Hercules of WIlmngton, DE) is added to the DWP stock pipe at a rate of 0.7
pounds resniton (.04% by weight of the dry fibers. The ad2@Mptdhdt908f t he
wet strength resin onto DVP fibers is emghanced by an in-1nme m xer. DHTDVAMS
in the formof a chem cal softener m xture according to US Patent 5,474,689
~s al so added to the DWP stock pipe (at a concentration of |% softening
active i nglasttizentAs nbed ebawe i theprefeaed pfimaty, cobpbneaf dfelic Ydhizlane wast.rle adfidon) esi n,
at a rate of bout 2 ounds/to 0.125% b i.ght of the fibers. The
adsor pt i offiegEtip ‘ﬁé’"(f‘ﬁ%lﬁ%’ PIISGY ?%ﬂg‘{h?ﬁé%{%‘%%\lﬁ}% fipgtahde cﬂ“%’e “BRshced
by an in- it nﬁgrwants tghﬂjl@/EHS{oUéd’nyroi $oadhi, lott@didtia sedbility of th2%digentnsTROCcy at
the fan p rd 3% i ght. eous sl.ur of Eucal ypt fibers is
e p | ARG b SHEReFp OF pPTioR LY BUSey S oy ol o e biscrnt o
about 0. 2%vesdal stency at the fan punp. The slunes of DMP and eucal yptus
are directed into a nulti-channel ed headbox suitably equi pped with | ayering

| eaves to I nagphAicilatyfrefelre® oTRenMg cmp@eitafne)fklﬂ:y,ﬂésSntummhmd(@&maﬁm gKo a
traveling SSwap twin-wre. A three-chanbered headbox ~s used.,

eucal ypt uBreayred ra§ foloyrt altisi Agtesales AEi WAt sRseitigally defiped oina ki E’\l?E é‘ﬁ%"&ﬁ t he
dry wei ghicop) sﬁthﬂ W HiE N RISw PRResdription. AmddatsGlle 8 Ractdsteiré sttiGicht i@reshlianer s

| eading to t formng wire , while the DVP slurry conprising sufficient

sol i ds fl #uthe cf'“&b?ﬁ moee% dftaileddn thap takle-gihe appropiate avwm%\vﬁap'é hegted
directed bd R/ s are
conbi ned SR Adtel Bl P A E ) e T T e P A oo ek
conposi t e(#Fusaytionsardi swfamgiegredntoare hddedr Gomsuiteryly Sthartdgndtai snﬁmngeBCflm mer
and is de . es.
The enbry D PR $hd Ribidese ARBBHOS oo LRl B AL o Mlbclil PG 2,
fiber congs®FesY)oThabelitd milicadl sdienipgiactiveofngtednts fpdasticizan, anddngnionds

fabric. A5|table dr fabric js.a ngedle unche batt, wi.t.h a trilayer
base { abr pitasaRs S VoRR afBh uf e piud FIOE BARED Rhreepin, Miifle B (i
TRI OVENf . dEutibtulaehe diemw‘eqmmghmagkamcdmp}chshednhywamcsummlm;s of ﬂrt:@dlydhyibrrtage
unti | the| q % ber . consi st.enc Qt% 280 F ¢ dl
Lhen adhePE! PEORHE cartify ke BF Ca bl gy B his Angt s el STl RbshufR g
adhesi ve ptama:izleﬁlm\gchanrdnnhfeufy&roﬁﬁounoiqd\nhﬁmicm&hcmhahteamiihahqoﬂkw ahigteofitas ed

resin. The cr adhesive is delivered to.fhe Yankee.surface at a rate of
0° 32806 adfSTTY SOPHLLRRaE AE RSO G VIR B SPREOGAB P iPrepiet)
consi st eNChicd theisofieraSRtivé thgpddtuat 1O Gidrdughlo rdispbiel, wear df&h@lwclarne:mddé isom t he
Yankee w t@ a doct or {l’ade The dogctor bl ade has % bevel ?I e of about 20
degrees aftflef 57057 %i8 HePhipemifeEiyowtth pixing i Rggean W‘Vél’"s PGSR an
|2 lrrpgg(t)/ gn%esthlx@b@utcamﬁeﬁmee? thd hﬁxtﬁkeruﬁﬂil’tbntgfu&?&ld;ﬁorﬁdﬁgfgg ﬁ?rdnﬁznfﬂhou'[

o by eratlngt e Yankee dryer a speed. of about pm (feet per
mi nut e) ( Ab8acaldenchiagdsias agare W&‘Siéﬁ?ijl‘“ﬁ %‘“WW is formed into roll
at a speed of about 770 fpm (235 nmeters per mnutes). The tissue paper has
a basis weight of about 10 pounds/3000 ft' ( 16 gramslm ), contains about
0.1% of the substantially waterless self-enulsifiable chem cal softener
m xture and about 0.1% of the wet strength resin. Inportantly, the
resulting tissue paper is soft, absorbent and is suitable for use as a
facial and/or toilet tissues. EXAMPLE 4 The Eurpose of this exanple is to
illustrate a method using a conventional drying papernmaking technique to
make soft and absorbent tissue paper treated with a |ow viscosity chem cal
sof t ener conposition prepared according to Exanple 1 of the present
invention and a wet strength resin.



25 March 2003 42 The makeup of the furnish is substantially the same as
that used in Exanple 1, the only exception being that a 2.5 % di spersi on of
the chem cal softener mxture from Exanple 1 was used instead of the prior
art chem cal softening conposition. The separate furnishes are delivered to
a headbox, deposited on a twin-wire fornmer and dried in sul2sthemth 2003y t he
sanme manner as described in Exanple 1 to forma dried tissue web. The

ti ssue paper has a basis wei ght of about290 pounds/ 3000 ftZ ( 16

granslm "), contains about 0.05% of the substantially waterless self

enul sifiable chem cal softener m xture and about Ol % of the wet strength
resin. Inportantly, the resulting tissue paper is soft, absorbent and is
suitable for- use as a facial and/or éoi | et . ti ssues. Exanple S This exanple
conpares the properties of the tissud®BREHIB lof Exanples 3 and d. Tissue
Sanpl e Basis Weight MD Tensil e StresfipdaestD Tensil e SComeaitdiioof t ener
Retention (gramslm') (g/cm (g/cm) (% Exanple 3 16 62.6 42.S | 7.2 Exanple
4 16.5 7S.2 44.8 16.8 As CatinheusPhgse, the tissue papers nmade in Exanples 3
and 4 have substantially the SWTE physi cal propernts. TEST METHODS

Softeni ng-Active In rg edient P@FE on Cellul ose Fi bé?3©A%Pysis of the
amounts of softening active ingeagdilgets descri bed heretggghat are retained

Antifoam’ 0.2%

Bilayer Disrupter’® 1.0%

Hydrochloric Acid* 0.04%

Plasticizer’ 19%

Stabilizer ® 0.5%
Disperse Phase

Softening Active Ingredient’ 40.0%

1. 0.38 % from 2.5 % aqueous calcium chloride solution and 0.22 % from 25 %
aqueous calcium chloride solution

2. Silicone Emulsion (10% active}—Dow Corming 2310%, marketed by Dow
Comng Corp., Midland, MI

3. Suitable nonionic surfactants are available from Shell Chemucal of Houston, TX
under the trade name NEODOL 91-8.

4. Available as a 25% solution from J. T. Baker Chemical Company of
Phillipsburg, NJ

5. Bilayer disrupter, plasticizer, and softening active ingredient obtained pre-
blended from Witco Chemical Company of Dublin OH (about 2 parts Neodol
91-8, about 29 parts polyethylene glycol 400, and about 69 parts tallow diester
quaternary)

6. Stabilizer is HOE S 4060, from Claniant Corp., Charlotte, NC

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
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



on cellulosic structures can be perforned by any nethod accepted in the
applicable art. These nethods are exenplary, and are not neant to excl ude
ot her nethods which may be useful for determning |evels of particular
conponents retained by the tissue paper. The followi ng nethod is appropnate
for determining the quantity of the preferred quaternary a#fdaich084npounds
(QAC) that may deposited by the nethodigof the present invention. A standard
ani oni ¢ surfactant (sodi um dodecyl sul fate-NaDDS) solutton is used to
ritrate the QAC using a dimdiumbrom de indicator. Preparation of Standard
Sol ut i onscompa@sitiditias b v2R6S8tyAass Finm dboht] 0%icpgMmet frcfeisblyy e appésitg abless fhan t he
preparatlag %Othe standard solutions used in this titration method.
Prepar at i RUGP° 8- i di um Br omi de | ndi cat or To alliter voI urretri c flask: A)
Add 500 m I lil s of disti.ll drmd
br oni de- di sul ﬁ'ﬁf C'B‘Fﬂe""ﬂ?&?"d"é‘t 'Sr ngty pdichpsg F%U,Qa,é’ﬁvg € SIB’I Sinp Om the
Gal | ar d- $bhit&ﬁf i megh@facturedtes poihte st udenanceat hésan | relaflehe bigh Wnccﬁ))’atihddoMﬁctivh. of
SN H2S04 . . . . . .

ingredient. At point the of use, it 1s convenient to dilute the concentrate to a use concentration.

This dilution step is necessary in order to allow proper metering of the softening active ingredient

into the papermaking process. That is, in a commercial papermaking process, a fairly large

_ quantity of a dispersion having a low concentration of the softener active ingredient 1s metered

into an appropnate process stream. It will be recognized that the use concentration depends on

several factors including: process capability for the metering step, the desired add-on of the

softening active ingredient, the flow rates of the various process steams, and other factors as will

be recognized by those having skill in the art. A suitable range of use concentrations has been

found to be between about 0.5% and about 10% where the concentration 1s expressed as weight

percent softening active ingredient. Preferably the use concentration is between about 0.5% and

about 5%, more preferably between about 0.5% and about 2%. A particularly preferred use

concentration is about 1%.



D Fitl flask to the mark with distilled water and m x. Preparation of the
NaDDS solution. to a 1 liter volunetric flask: A) Weigh 0.1 | 54 grans of
NaDDS avail able from Al drich Chem cal Co. of MIwaukee) W as sodi um
dodecyl sulfate (ultra pure). B) Frll flask to mark with distilled water
and mx to forma 0.0004N sol ution. Method 1. On an anal yt 28 Mardhe2088ce)
wei gh approximately 0.5 grans of a spec#gen of the cellulosic fiber
structwe. Record the sanple weight to t nearest 0. | ng. 2. Place the
sanple rn a glass cylinder having a volume of about 150 milliliters which

contains anstar, mmonetig.stirrer. Usi ng a graduated cylinder, add 20
mII|I|tegg—U1L—rrE€fg‘-}Ty"—€n'e—c§ﬁ oride. 3. In a fune hood, placethe cyl i nder
on a hot plat eOtéur ng?rééls cap B a(ﬁ Eo ttac thg&aépp%g%%n?é%gmls ot fc]:l‘{llbalotr)\%hkl/ UVWI le

stimg and usin ed cy
brom de r ninpasiodier dairabile cifarac!@nstMWnolthc mhdmgoxatnpfuvg thcaqamul)laby p@cetsh@o Iong

met hyl ene chloride to fu a jrn o nue to
stir the sEnpfe? rc?ﬂgpatﬁE vhthl the @‘c%ﬁ'gxkg\ﬁs THE P Sq iR al”gtd(()’rnr%ys'ﬁnﬁ h

col ored coa*qﬂcudndsdry hffﬁ:t mtshgtheeﬂer stiahgih chhiadttﬁy)é the ;ﬁeschianmuan IThenfollovaidg et t e,
titrate the sar’q) | fﬁ{bon of rl\e armnrc&ur(jgi} B hi s r done
by addi ng BAc9} Gﬁo‘f"pfff;s’f |"i°“3 HO el ADTEQD 18 P PSR o Pe 3 RIS S e*i'ur n
of f the stinitefidlaéaa beandiuded hd\ell s8Yd@iz3s they 46 patlimtfere acbuhidrackthé h@amagcerw ty
of the bl u'; color, If the color is dark blue add about 0.3 mlliliters of
titrant, r2pPEFSPtERERioRer 30 seconds and tum of f stirrer.

It is common to add a cationic charge biasing species to the papermaking process to control

the zeta potential of the aqueous papermaking furnish as it is delivered to the papermaking
process. These materials are used because most of the solids in nature have negative surface
charges, including the surfaces of cellulosic fibers and fines and most inorganic fillers. One
traditionally used cationic charge biasing species is alum. More recently 1n the art, charge biasing
1s done by use of relatively low molecular weight cationic synthetic polymers preferably having a
molecular weight of no more than about 500,000 and more preferably no more than about
200,000, or even about 100,000. The charge densities of such low molecular weight cationic
synthetic polymers are relatively lugh. These charge densities range from about 4 to about 8
equivalents of cationic nitrogen per kilogram of polymer. An exemplary matenial is Cypro 5 14®,
a product of Cytec, Inc. of Stamford, CT. The use of such materials is expressly allowed within

the practice of the present mvention.

The use of high surface area, high anionic charge mucroparticles for the purposes of
improving formation, drainage, strength, and retention is taught in the art. See, for example, U. S.
Patent, 5,221,435, 1ssued to Smith on June 22, 1993, the disclosure of which is incorporated
herein by reference. Common materials for this purpose are silica colloid, or bentonite clay. The

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, polyacrylanudes, styrene-butadiene lattices; insolubilized polyvinyl alcohol;
urea-formaldehyde; polyethylencimine; chitosan polymers and mixtures thereof can be added to
the papermaking fumish or to the embryonic web. Preferred resins are cationic wet strength
resins, such as polyamide-epichlorohydnin 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



25 March 2003 4 Again check the intensity of the blue color. Repeat if
necessary with another 03 mlliliters Wien the blue color starts to becone
very faint, add the titrant dropw se between stirrings. The endpoint is the
first sign of a slight pink color in the nethylene chloride |ayer. 6.
Record the volune of titrant used to the nearest 0.05 nl. 25Maathc2008te t he
amount of QAC in the product using thesgquation: (mllilitersNaDDS - X ) x
Y x 2 Sanpl eW (G ans) - PundsPer TonQAC Where X is a blank correction
obtained by titrating a specimen without the QAC of the present invention
Y i s the conrhdr@s1a6mrcObf Y0l ﬁdmﬁmaz-&ﬁcmtbhydrintxeﬁﬁs @fHeNﬁDSnw &fl Whtiningéos, ( For

exanpl e) one rti.cul arl er . e.

d|estherdg%?%HEHﬂW$HWHG§ﬁ§$HBTP5T$-ﬂydEWE%HVF n|un1chlor|de ) Densi The

density of a geliul osic struc as, the term” [

used herein, 'ﬁ%“ytpﬁ%“a{f’é‘%@"ﬁ Pé?‘t%‘gf%?ﬂgtgt‘gﬁz'é‘?t bogauss Z 'Wéﬁ? “s"\é’fc t hat

paper di Vot toup @iled intdRptic msbwémStam rlmsréu sa{exegtmhﬁ:pma\t@ ftﬁtccpﬁﬁducts
is t

i ncor por aj ed. thereln Call er of t u ein,

t hi cknessitgHive Wet sFaRe ’%%?3@%9%9?8 %Zﬁb?é‘é%‘i“%}@ F‘B’é‘é‘hd'fpm%“"@‘f‘}w
(15.5 9/ cifpkesenct bEREKE) lserede‘&lS HEfuBﬂP@Cv%t daelgth 6\8dstr &, BleRRUBE bhatthiblS cafpgehod i s
i nt ended for use on finished paper Rro ucts, reel sanples, and unconverted

st ocks. TH@sadiog the swopp @wgftwsaf dsabis Y%S&dﬂb?rsoﬂrfégﬁswéW&Eﬁbﬂehmeferwawabwe i nch

wi de st epgcRhs @@Jﬁah@ mtﬁ)@mrfaedTmegli Bedréh bt Eh&fital ldomphAy dRBehitRASh,! €

Tester (Thw-ng- q& | nstrument Co
ME; Parcz 750% offered by Cytec of Stamford, CT; and the resin described in U.S. Patent

4,981,557, 1ssued on January 1, 1991, to Bjorkquist, the disclosure of which is incorporated

herein by reference, and other such resins having the decay properties described above as may be

known to the art.

If enhanced absorbency is needed, surfactants may be used to treat the tissue paper webs of
the present invention. The level of surfactant, if used, is preferably from about 0.01% to about
2.0% by weight, based on the dry fiber weight of the tissue web. The surfactants preferably have
alkyl chains with eight or more carbon atoms. Exemplary anionic surfactants include hnear alkyl
sulfonates and alkylbenzene sulfonates. Exemplary nonionic surfactants include alkylglycosides
including alkylglycoside esters such as Crodesta SL-40® which 1s available from Croda, Inc.
(New York, NY); alkylglycoside ethers as described in U.S. Patent 4,011,389, issued to Langdon,
et al. 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.

The cellulosic structures of the present invention can contain other types of chemical
softeners as well. For example, another class of papermaking-added chemical softening agents
compnse the well-known organo-reactive polydimethyl siloxane ingredients, including the most

preferred amino functional polydimethyl siloxane.

Filler materials may also be incorporated into the tissue papers of the present invention.
U.S. Patent 5,611,890, issued to Vinson et al. on March 18, 1997, and, incorporated herein by
reference discloses filled tissue paper products that are acceptable as substrates for the present

invention.



of Phil adel phia, PA). 25 March 2003 45 Sanpl e Conditioning and
Preparation Prior to tensile testing, the paper sanples to be tested should
be conditioned for at feast 15 mnutes at a relative humdity of 48 to 52%
and within a tenperature range of 22 to 24 C. Sanple preparation and alt
aspects of the tensile testing should also take place w t hRHiMahsh 20008f i nes
of the constant tenperature and hum di t& room For finished product,

di scard any danaged product. Next, reno 5 steps of four usable units

(al so ternmed sheets) and stack one on top to the other to forma long stack
with the perf et ween th heet i nci dent dent i sheets 1 and
3 for machine Efﬁ %F?qtlgmﬁeiglmcgr@ﬁ% S drteded ¢ %g h%’ B oss
di rection hﬂmjaheatﬂaa&ﬂéaﬁnﬁnhﬁtth&dwob;:onuémt/éﬁhemgh the perforation line
using a paper cutter (JDC-1-10 or JDC-1-12 with safety shield from

Thwi ngAl beadditigsMégigaent Co. of Phil adel phia) PA) to nake 4 separate stocks.
Make sure stacks 1 and 3 are still identified for machine direction testing
and st ackuishiPeepdratisre | dentified for cross direction testing. Cut two 1"
wide strips in the machine direction fromstacks | and 3. Cut two 1" w de
strips in the Ruthasinsiphteiato prpdratéom sxtmdssfoz tlammhuéousTmmxamug farish foanibe 1"

wi de steps for, machi ne direct] n ensile testing and f 1" wi de steps for
Cross di f BT FURERE & FIEUtE harhickd? 3 pHIETRUS TeprreA@on LSRR & Bisptraton o

ei ght 1" whéeqedos papethiskidg ﬁﬁmutserht Ehcunﬁrb;ieﬂ ;(apérﬁ@htxempadu@hgerdﬁng 4 piodict For
unconverted stock ﬁnd/ or reel sanp glf 4 é sanple which is 8
plies thic¥eorpaiot ?Br@?eahm&n“r’m ovyre ’ffésss"&ﬁffl’ré QEBWG 23 paper cutter
{JDC-1-10 or JDC-1-12 with safet |eId from Thw ng- Al bert | nstrument Co
of Phi | adel phi‘SoBRy vesigh ésstﬁP@S‘ét% he loprviseemty cpapigd!jsalicning composHoR|of ne

direction #Bipr@ert hﬁveaﬁ&e IPipel D Sprpdd el Jhﬁkloﬁ Quatel GorC FedBding] ticC&dnt @ BratioNBdfEthe UT €
the sanple is conditioned for at |east 2 hours at a relative hum dlt¥60f 48

to 52% and*ffriRg Friiyc ferRgEnhio g SnpblRgie srrogbration Fume 104gtiie copre g ddt®dn and

all aspect Gesifilat dipelsRADK the sbRirggti iRkt dlerd THe dispdSioR sApRondlly EinBitibA in
conftnes of the constant tenperature and humidity room Fromthis

pr econdi t | DK™ 1510 g in dormatien,plethgreries el d&“ﬁﬁf‘dl% is egftveyed i? 2 PPWHs 1"
by 7" W t huwhdd&it isGhifedwitin R08duS Rish&ti0h Bilte el ddtAciblyishet fibRr pRERIKIRg fiber£CL i ON.
Not e t hese sanpl es as machine direction reel or unconverted stoci sanpl es.

Cut an additi Gl refeing 16 FIguRS2, ia stdt¥gevesstt | s $rBAdddO38 stdginglhdRd&uS BluF BRI N
parallel to the cross direction. Note these sanples as cross direction reel

or unconverlEyisloae Rapgaﬂa&r'@sﬁbcwam §Eﬁ"3é‘séff"l“'cb‘-‘|dé’\¥ inpsgas of 4 Rumpy Zandoghiongdy ng g
paper cut t@foufh Plefiher BQo Gilydebeidp e sm:ntgth ;ﬁﬁefnatnbfﬁﬁltﬁlgq)aéérﬂamﬁfm r‘\b@ﬂ t

instrunment Co. of Philadelphia, PA). There are now a total of

sanpl es: fRAsfioned bgpvepn pupp andyfafiogr 3 may ge HicA &g add meptippic (S'FP"E%E%‘@"F‘% ek
unth the 7confbedbeR SorWhargd fihddGo RS Ecnirithizé Qsabd16r JIREG MaPialib&Qlk Rlkr SBgks fipur 1
by 7" strldgs which are 8 plies thick with the 7" di nension_ running paral | el
to the crdispuresedt desied aididyepipof copveyshissip &o mavide forpest of ¢ seengthain the
measur enengnidfed ‘bnﬁu&eﬁ% .J,l@n'f ‘srtﬁagm?&hctuﬁd@orya% 't‘tgxe%l Sb@)réld trﬂilﬁ&rﬁ&&n dflthe
Standard Tensile Tester (Thw ng-Al bert |nstrunent . of Phil | phia, PA).
| nsert t heregin.ghfter awanewislhihs vesigudardisperamen of %’ﬁéf"@ﬂa#cilb? e.!g@dlmel 3 lesqcemcs the
accordi ng L@ld S n efadenddie QRES 731

Thwi ng- Al ber!tl Lhﬁldn? ﬁﬁcp%kéa §c{ugb%egﬁdrctstrugent cr?)s e rijgé%gl%hﬁayoge

i n/ m n ancopditionied o rlami 2én'sb ayd iy @bdoentigt (o€ thepsofteiiag activadreredigng Theesitably

sensitivit t t: set
to 1.00" aaréaanﬁ&dql&ﬁp?gﬂﬁnh@ %e‘glsdg%t% Hg“%gghni ?ggglnge Oglhigg égﬁ @%ﬁ glggesuch
t hat t he pmapetimekiegl fibendarhye2.dpd 20 hdds a trtiomiarflobailano tdothe tshwye®, priodwinget ween
2S5% and 7 Fo exarrpl e, a 5000 gramload cell nmay be
used for éﬁcg latcp%lag chgﬁmf;ggerg‘f E'imf%nsl | e range of 1250 grans (28% of 5000
grans) and 37 [ (,7$%. of ,500 The L&ns ester ca Iso be
set up mthe %8@?‘2?1""5 it %e %‘88’6 ram Ipap crim?:e'fq hésctﬁcsitu"?'ha sarrp %‘sa wth
predi ct ed repmasery @b, fm‘m Wwhith gnamvt;edﬁ&@rpmmwb@phrdp ¢ thr@gh e defindraldewtere  of

t he tensil d.p t ensy |
toster . prichEopfe B Phaxe S R ntlpbt oo Bt | € W el P i e oure
t he | ong diumsnsiiwmfaafpuinha8 stwmm pdintthiishrncbepatiaa lalddlite taquebliscpapéraiaiangdlurtyn e
tensile tester. Also nake sure the strips are not overhanging to the either
side of the two clanps. In addition) the pressure of each of the clanps
must be mfull contact with the paper sanple.



After inserting the paper test strip Into the two clanps) the instrunent
tension can be nonitored. If tt shows a value of S grans or nore, the
sanple is too taut. Conversely) if a period of 2-3 seconds passes after
starting the test before any vaiuc is recorded) the tensile strip is too
slack. Start the tensile tester as described in the tensil 5MmBie2003
instrument manual . The test is conpleteygqafttr the crosshead automatically
returns to its initial starting position. Read and record the tensile | oad
inunits of grans fromthe instrunent scale or the digital panel nmeter to
the nearesp. Ripet21 ditectsh® catmet foathnt indd siufy NOL afer Whichake sutrpeBidald y by

the instrynmen performth ce ustpent to_set the instrunent

cl anps tol‘l‘PFfé'&at‘CdlaHF‘H“éfdaé‘f’glV?tf%'s g%lsf‘ﬁgﬁgm‘a A&y 2he next paper strip
into the two ¢l anps .as, descri bed above and ain a . tensi

N 05 0f o i HsomCRRNHECI BT Reer G e ARl P E P et ps. |
shoul d be apbed piahalifedinig 33 sbqukaedb@ the jcBpt® Papefmdkiiy ,&b&ps ﬂiulstpz&ed)in

breaks in_or at the edge of the clanps mhll perform ng the test.

Mar ch 200Fige Eqnd s éth!stthoWOt RPTQXHpAte ¥rﬁ%‘ﬁ‘? Eeagts r‘é*efh 8% then dyreeteds mrﬂ shed

product SheBex SHaMbbd %2 EM3 fthoélydVatling RRQSFATEKLEREtGer BaAHE TaReeidyl de
this sum by the nunber of strips tested. This nunber should normally be

four. Al sdaves U d@ne%els @hthsfstrprgs 5p T egPaddissyel raperpSimilady, thmanupous fllogaulditd
units per rélﬁﬂ%i |ﬁn€b£ﬂe9nak-ﬂ§' fibdr SIRf ﬁalréfymag YEFigle 2GS Brelecthy dRQEbd2ml ¥
products. eat this calculation for the cross direction finished product
strips. bea ore chamben§dbr yidmately svpiving inte sentey dasr &k ot the sirpngs pft erapad tpsue

di rection apet! gm the four individual recorded tensile readings. Divide this
sum by the ‘nunber of steps tested. This nunber should nornally be four.

Al so d'V'Qﬁ:Enﬁeigﬁ%Q&kﬁﬁ@gk ded tensiles by the nunmber of usable units per
tensile strrp ornal |y elght Repeat this calculation for the
cross di rectl?ﬁﬁgﬁqp\se&mﬁa&rm SRR RRAR S cibdd gﬁpmékln ﬁ%&ﬂ% Sl € 11

units of grans For purposes o thIS specification, the tenS|
strengt h gteduding betrorgnsadt ¢reptditissus napers Pesd pfﬁ@rrctbcrabodtrm@i Jredeserikedgn jthe

def | ned otk T Rlort Uerk ANl ek HEROMITARAR iR § s 4 HEe HRGRGDP

Cross macni n rectl ons correcte
units to af \aa;brg@rrpqh papdrwalgng machine 80 for manufactunng paper according to the present

invention. Referring to Figure 1, papermaking machine 80 comprises a layered headbox 81

having a top chamber 82 a center chamber 82b, and a bottom chamber 83, a slice roof 84, and a
Fourdrinier wire 85 which is looped over and about breast roll 86, deflector 90, vacuum suction
boxes 91, couch roll 92, and a plurality of turning rolls 94. In operation, one papermaking furnish
is pumped through top chamber 82 a second papermaking furnish is pumped through center
chamber 82b, while a third furnish is pumped through bottom chamber 83 and thence out of the
slice roof 84 in over and under relation onto Fourdrinier wire 85 to form thereon an embryonic
web 88 comprising layers 88a, and 88b, and 88c. Dewatering occurs through the Fourdrinier wire
85 and is assisted by deflector 90 and vacuum boxes 91. As the Fourdrinier wire makes its return
run in the direction shown by the arrow, showers 95 clean it prior to its commencing another pass
over breast roll 86. At web transfer zone 93, the embryonic web 88 is transferred to a foraminous
carnier fabric 96 by the action of vacuum transfer box 97. Camer fabric 96 carries the web from
the transfer zone 93 past vacuum dewatering box 98, through blow-through predryers 100 and
past two turning rolls 101 after which the web is transferred to a Yankee dryer 108 by the action
of pressure roll 102. The camer fabric 96 is then cleaned and dewatered as it completes its loop
by passing over and around additional turning rolls 101, showers 103, and vacuum dewatering
box 105. The predried paper web 1s adhesively secured to the cylindrical surface of Yankee dryer
108 aided by adhesive applied by spray applicator 109. Drying is completed on the steam heated



Vi scosity Overview Viscosity is nmeasured at a shear rate of 100 (s-1 )
using a rotational visconeter. The sanples are subjected to a |linear stress
sweep, which applies a range of stresses, each at a constant anplitude.
Appar atus Vi sconeter Dynami c Stress Rheoneter Mddel SRS00 which is

avai |l abl e from Rheonetncs Scientific, Inc. of Piscatawy, NS Marghl2008| at es
25 mm paral lel insulated plates are used_Setup Gap 0.5 nm Sanpl e
Tenperature 20C Sanpl e Vol une at | east 32455 cnB 25 March 2003 48
Initial Shear Stress 10 dynes/cer Fi nal Shear Stress 1 000 dynes/cer Stress

| ncrenent n d ev 2 cQ t % Eq e on
t he sanpl e%{lsaf’lgezé d%(ﬁnr qﬁg? (Peﬁ ta" WE“:N& @egééﬁtaﬁ(égg‘élhﬁ%&]n b F?]Odsﬁh Omet er
accordi ng tn&aﬁshmt sioaanf Thd welers thnldist:repmi frmshcthaukea&ydsrelmlb&amsuot ylaaslbl
function of sh ar, str tween the.inttial ress_and the I
shear st re@8e gyt isﬁ'gs'g'f gspfpﬁrﬁk?cézgén?mpd‘éw ﬁecf" %'a’ﬁé {E ‘aw%
Cal cul at i o@and an off-Yankee-side layer 75. Paper sheet 70 then passes bctwccn calendar rolls 112 and 113,

about a circumferential portion of reel 115, and thence 1s wound into a roll 116 on a core 117

disposed on shaft 118.

Still referring to Figure 1, the genesis of Yankee-side layer 71 of paper sheet 70 is the
furnish pumped through bottom chamber 83 of headbox 81, and which fumish is applied directly
to the Fourdrinier wire 85 whereupon it becomes layer 88c of embryonic web 88. The genesis of
the center layer 73 of paper sheet 70 is the furnish delivered through chamber 82.5 of headbox
81, and which fumish forms layer 88b on top of layer 88c. The genesis of the off-Yankee-side
layer 75 of paper sheet 70 is the furnish delivered through top chamber 82 of headbox 81, and
which furnish forms layer 88a on top of layer 88b of embryonic web 88. Although Figure 1
shows papermachine 80 having headbox 81 adapted to make a three-layer web, headbox 81 may

alternatively be adapted to make unlayered, two layer or other multi-layer webs.

Further, with respect to making paper sheet 70 embodymng the present mvention on
papermaking machine 80, Figure 1, the Fourdrinier wire 85 must be of a fine mesh having
relauvely small spans with respect to the average lengths of the fibers constituting the short fiber
furnish so that good formation will occur; and the foraminous carrier fabric 96 should have a fine
mesh having relatively small opening spans with respect to the average lengths of the fibers
constituting the long fiber furnish to substantially obviate bulking the fabnc side of the
embryonic web wnto the interfilamentary spaces of the fabric 96. Also, with respect to the process
conditions for making exemplary paper sheet 70, the paper web is preferably dried to about 80%

fiber consistency, and more preferably to about 95% fiber consistency prior to creping.

The present invention is applicable to creped tissue paper in general, including but not
limited to éonvcntionally felt-pressed creped tissue paper; high bulk pattern densified creped
tissue paper; and high bulk, uncompacted creped tissue paper. One of skill in the art will also
recognize that the process steps described above are exemplary and that other processes are
equally within the scope of the present invention. For example, a homogeneous furnish can be
provided wherein the fumnish can comprise any desired blend of long and short papermaking
fibers that have been treated with a vesicular dispersion of a chemical softening active ingredient

using process steps similar to those described above. Processes providing tissue structures having



The resulting graphs plot log shear rate (s' 1) on the x-axis, |og
viscosity) Poise (P) on the left y-axis, and stress (dynes/en) on the
right y-axis. Viscosity values are read at a shear rate of 100 (s-1 ). The
val ues for viscosity are converted fromP to centipoise (cP) by nultiplying
by 100. The disclosures of all patents) patent applicati ongs (arch 2008
patents which issue thereon, as well asygny correspondi ng published foreign
pat ent applications)) and pubi ~cat ~ons nentioned throughout this descnption
are hereby incorporated by reference herein. It ~s expressly not admtted,
however, tdvatlayanysuoh at @t stoes e Exsmplac 8 rapd rdaaechldoywittdh eiecdeoe bfcthe ipreséngach
or disclose the present invention. While particular enbodi nents of the
present m/BYBYM have been illustrated and described, it woul d be obvious to
those skilled in the art that variogéyﬁ%PEé%changes and nod~ficattons can
be made w thout departing fromthe d scope of the invention. It is
therefore |nt nﬁed to cover in the appended clains all such changes and
modi fi cai ~0OA%Pfhat are within the scope of this invention. 25 Mach 2003
49 WHAT IS CL IS. 1. A nethod of producing soft, tissye paper .
product, the ﬁh‘%ﬁgﬁ“&%‘hﬂﬁl‘ﬁgﬂﬁb PPORAraZPR (R 61 PiEIoTsH oUTRACHERTE o itk slfening

sof t eni ng coMmpEivh of the presdndina&ition.l zed in that said chem cal softening
conposition conprises: a vehicle; a softening active ingredient) whereto
sai d sof t eni ng Mutdriakssédif iR PrepatatiGDONNE SRMicAI SPfRhiRE Mddtyte akNONI UM conpound;
an electrolyte; and a bilayer disrupter) b) diluting Bard chem cal

sof t eni ng conpasi Pafially dydropdntted QAIEEN tdidtdr Odhlorkly @iatwiadl Agmdniahur ry of
papermaki ng fibers; d) treating said slurry of papermaking fibers with said
di l uted chenical SOPPAAT PERiYf BLh Pelyrthylene égvri?)‘s‘i i 1YY wnsowiaiek od sl ur ry
of said paper maki Bguf iiAbEndbnit fupfaddhtI THE pf@MiRTiIN b 68% @REmbly devat eri ng)
said treated slurry by drai nage through said foraninpus_fornin% wreto
form an enbryoni c 2REYuM compaundsfAfiogen SDMGtype | frafp &Y gonincorporate

29% PEG 400 (available from J.T. Baker Company of Phillipsburg, NJ)
and 2% nonionic (available from Shell Chemical of Huston, TX as
Neodol 91-8). The Blend is available from Witco as DXP-5429-14.

2. Calcium Chloride Pellets: from J. T. Baker Company of Phillipsburg, NJ.

3. Polydimethylsiloxane: 10 % active emulsion (DC2310} from Dow Corning of
Midland, ML

4. Hydrochlonc acid (25% solution) from J. T. Baker Company of Phillipsburg, NJ.
5. Stabilizer HOE S 4060, from Clanant Corp., Charlatte, NC.

These materials are prepared as follows to form the softening composition of the present

invention.

The chemical softening composition is prepared by first heating the required quantity of
water to about 75°C. The hydrochloric acid and the polydimethylsiloxane are then added to the
heated watcr,' The pH of the water premix is about 4. The premix of quaternary compound, PEG
400, and nonionic surfactant is then heated to about 65°C and metered into the water premix with
stirring until the mixture is fully homogeneous. About half of the calcium chloride is added as a
2.5% solution in water with continued stirring. The stabilizer is then added with continued
mixing. Final viscosity reduction is achieved by adding the remainder of the calcium chloride (as

a 25% solution) with continued mixing. The components are blended in a proportion sufficient to



a) said slurry of papernmaking fibers conprises separate slurries, a first
slurry of relatively short papermaking fibers and a second slurry of
relatively long paperlrialung fibers; b) ' only said second slurry is
treated with said diluted chem cal softening conmposition; and c) said first
slurry is disposed on said fioram nous fabric between sai d2s\waehaod3sai d
second slurry. 25 March 2003 50 3. The method of Clains 1 or 2 wherein
sai d softening active ingredi ent conpri§§% at | east about 25% of said
conposition, preferably at | east about 35% of said composition. 4. The

met hod of a t he above, cl.ai rein said softenin act| e i.ngredi ent
conpri ses é’%" t r FEPYS U BAY! F{E n%o“ﬁﬁg, PP e EL FOEY eeﬁflhg)f &
conposi ti onng&digts: Ses a quat ernary ammoni um conpound having the formula: (R
l )4-m- N~" t{CH2)n - Y - R3ltn X wherein Yis -O(OC, or -({O-0, or
-NHC(O -) or - (40 ¥NH Parillgh@drdfdnyted talis w-didste) éhloride lquatéssy afdmionitn s 1 to 3,
preferably 2; nis 010 4, preferably 2; each R1is a C 1-C6 al kyl or
al kenyl group, hydroxyaT??P oup, hydrocarbyl or substituted hydrocarby
group) al koxyl at & group, benzyl group, or mxtures thereof; each R3 ~s a C
13-C21 al kyl or a enyI bup, hydr oxyal kyl group, hydrocarbyl or

substituted hydrogcar byl al koxyl ated group, benzyl group, or m xtures
t her eof , preferab‘lc‘@z’/b P@E@ﬂg ~ al kyl or al kenyl; and X is any

softener-conpatib @ anl n 60 gerably X- is chloride or met hyl sul fate. 5.
The met hod of any™ # t ie9aRIa3 cl ai s wherein sai d conposi tion further
conprises a plast%g/zer referably sai d plasuc~zer ~s selected fromthe
group consi sting ’pol Byl ene glycol, polypropyl ene gl ycoi and m xtwes

t her eof . 0.5%  Stabilizer

0.02%  Polydimethylsiloxane
0,02% HCI

After cooling and addition of make-up water, the composition has a viscosity of about 300
centipoise as measured at 25° C and at a shear rate of 100 sec! using the method described in the

TEST METHODS section.

Example 2

This example 1llustrates the effect of nonionic surfactant chemical composition on
a key softening composition property—viscosity. Chemical softening compositions are
made up by first preparing a master batch containing all of the ingredients of the
softening composition except a bilayer disrupter. The formula for this composition is

given 1n Table 1.

Table |
Component Concentration
(%)
Partially hydrogenated tallow diester
chloride quaternary ammonium 41
compound
Water 39

PEG 400 19



6. The nethod of any of the above cia~ns wherein said vehicle is water and
said electrolyte is a salt selected fromthe group consisting of the
chloride salts of sodium calcium and magnesium 7. The method of Claimé6
wherein said salt is present at a | evel between about 0. | % and about 20%
by wei ght of said conposition. 8. The nethod of any of the 28kMareh 2068 ns
wherein said bilayer disrupter is used. gt a |l evel of between about 2% and
about 15% of the |level of said softeniﬁg active ingredicnt. 9. The nethod
of any of the above clans wherein said bilayer disrupter is selected from
t he group consisting of: 25 March 2043 51 1. gnonionic surfactants derived
fromsaturated andl or unsaturated primary, secondary andl or branched)

am ne) am de, am ne-oxide fatty a“gggﬁ&r fattyyacid, alkyl phenol, andl or
al kyl aryl carboxylic acid conmpoun avi ng from about 6 to about 22 carbon
atonms in a hydrophobic cha | east ygne active hydrogen of said
conpounds is ethoxyl ated mkgwdﬁﬁggﬁh@ﬁéfene OXI 2 noi eties to provide an
HLB of from about 6 to about 20) prefgrably sajg,bilayer disrupter is a
noni oni ¢ surfactant having a hydrophobic noiety that is selected firomthe
group consisting of: fatty aicohols having between about 8 and about 18
car bon at Gest sefteding| deyipoguives efeghdnapreprgedoiet blewtingapntaatialilanes digsepiers 18 car bon
at ons whegein saj i & Yad, S, at 3ox n about 3
and about s ekt BUEA SPRGR B [ Byt "ar R b e P "t ky
head gr oupdtesiol sompabitianeiis measusd b carding tes theavétheyl dds@itedrimthea¥ESRs Y Rs R5

R5 RS RS METHODS section below. The viscosity of the master batch is also measured. Table 2
lists the test materials, their HLB (a measure of emulsifying effectiveness), and the

viscosity for each of the compositions made.

Table 2
Nonionic Surfactant HLB Concentration Viscosity
(%) (centipoise)
Neodot 23-3' 7.9 0 1.8x10™
i 6774
2 4375
3 1549
4 1365
NEODOL 23-5' 10.7 0 2150°
! 335
2 260
3 644
4 1285
NEODOL 91-8' 13.9 0. 1.8x10™
| 166
2 1583
3 9x10°
4 8x10°
Surfonic N-120* 14.1 0 6103°

] 193



. ... 05 wherein Y' = Nor O and each RS is selected independently from
the following: -H -OH -(CH )xCHs, -QQORZ)~ H -OR) - OC(OR, and
-CH(CHZ- (OR~)Z--HCH,-(OR)Z.-C(O R, x and R~ are as defined above and 5
< z, z', and z" _< 20; and b. polyhydroxy fatty acid am de surfactants of
the formula: R2 - C(O - N(R1) - Z wherein: each R 1 is BpMarch2093
hydrocarbyl) C 1-C4 al koxyal kyl, or hydrgxyal kyl; R2 is a CS- C21

hydr ocar byl noiety; and each Z is a pol yfiydr oxyhydrocar byl noiety having a
| i near hydrocarbyl chain with at | east 3 hydroxyls directly connected to
the chain, or an ethoxyl ated derivative thereof; and 3. cationig
surfactants having the fornul a: 25 March 2003 52 (R~'"" _ Y - f(R‘-C»Z -
H Pf+ X wherein R~ is selected fromthe group considsting of sa?$f5ated or
unsaturated) primary) secondary or branched chain gl kyl or alkyliparyl

hydr ocar bons; said hydrocarbon chain having from about 6 to about 22 carbon
atons; each R' is select the foll ow ng groyps or conbi i ons of
the foll ow ng groups: (C}E??%$§§§f€r -[CH(CH;)CHZ)p;Y is seleé@?é fromthe
following groups: = N(A)q; -(CH_),; N-(AQq; -B-(ICH2)"N -{A) 450
-(Phenyl)-N--(A)q; -(B-phenyl)-N+-(A)qg; with n beigg from about,,1 to about
4, wherein each A is independently selected fromthe foll ow ng 5roups: H;

C, _S alkyl; R-; -(R20)Z-H, -(CH-)xCH,; phenyl) and3substitutedib®dyl; where
0 < x <_ about 3; and each B is selected fron1the4follomjng ggoHps: -0
-NA-; -NA, ;. -C(OO; and -C(ON(A)-; wherein R' i's defined ag*

herei nbefore; g = 1 or 2; total per nolecule is firom about t.qs,-about 50;
and X' is an anion which iéﬂgﬁﬁﬁé&ible mrﬁ% fabrichoftener aé??@%s and

adj unct ingredients. 10. The nmethod of any of the above cl ai ns20fierei n said
use concentration is between about 0.5i0 and about (0% preferg? y said use
concentration is between about O S% and about S% fror e prefera sai d use
concentration is about 1% 3 652

A AL@ . A@ . Ahf. AFS. AL, . AfyR AF, . Asf. AS. A 9. A@ A9, . A

h@ A&S. A{, . AS. Ah@ . A@o AGR. A . A A@ Ah. AA, . A A L. AY%'A h, R Ay. AI%9@3A A
h,.A2. AUE. A@QA. . A R AQ. A

s -
LA CLA[? AN AY. AL, %A, A BAC BRES A B0A AL A RF: " po4s 302
POPO( Op#. #. p?~20" X~222X22222222222222227222222| 222022222222222389 2772227777

272222272222222222222222822272p??<??2?2?P: 5(' | 45 3 2.9x10°

4 1.1x10’

* Without being bound by theory, it is behieved that the variability 1n viscosity is due to
intermittent formation of stable liquid crystal phases due to the high concentration of
softening active ingredient used. As noted above, addition of a bilayer disrupter is believed

to reduce thss viscosity by interrupting the structure of the liquid crystal phase.
1. Ethoxylated fatty alcohol from Shell Chemical, Houston, TX
2.  Ethoxylated alkylphenol from Huntsman Corp., Houston, TX

3. Ethoxylated capric/caprylic glycenide from Abitec Corp. of
Columbus, OH

4. POE(20) Sorbitan Monostearate from Henkel Corp. Charlotte,
NC
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The slumcs of DMP and eucalyptus are directed into a multi-channeled headbox suitably
equipped with layering leaves to mantain the streams as separate layers until discharge onto a
traveling S-wrap twin-wire. A three-chambered headbox 1s used. The eucalyptus slurry,

containing sufficient solids flow to achieve 34% of the dry weight of the ultimate paper is
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directed to chambers leading to the forming wire , while the DMP slurry comprising sufficient
solids flow to achieve 66% of the dry weight of the ultimate paper 1s directed to the remaining

two chambers. The DMP and eucalyptus slurries are combined at the discharge of the headbox

into a composite slurry.

The composite slurry is discharged onto the traveling S-wrap twin-wire former and is

dewatered. Dewatering 1s assisted by a deflector and vacuum boxes.

The embryonic wet web is transferred from the S-wrap twin-wire former, at a fiber
consistency of about 15% at the point of transfer, to a drying fabric. A suitable drying fabric is a
needle punched batt with a trilayer base fabric as is available from Albany Intemnational of
Albany, NY as TRIOVENT. Further dewatering is accomplished by vacuum assisted drainage

until the web has a fiber consistency of about 28%.

The semi-dry web is then adhered to the surface of a Yankee dryer with a sprayed creping
adhesive comprising a mixture of polyvinyl alcahol and a polyamide based resin. The creping
adhesive 1s delivered to the Yankee surface at a rate of 0.125% adhesive solids based on the dry

weight of the web.

The fiber consistency is increased to about 96% before the web is dry creped from the

Yankee with a doctor blade.

The doctor blade has a bevel angle of about 20 degrees and is positioned with respect to the

Yankee dryer to provide an impact angle of about 76 degrees.

The percent crepe is adjusted to about 21-25% by operating the Yankee dryer at a speed of
about 1000 fpm (feet per minute) (about 305 meters per minute), while the dry web ts formed into

roll at a speed of about 770 fpm (235 meters per minutes).

The tissue paper has a basis weight of about 10 pounds/3000 ft* (16 grams/m’), contains
about 0.1% of the substantially waterless self-emulsifiable chemical softener mixture and about
0.1% of the wet strength resin. lmportantly, the resulting tissue paper 1s soft, absorbent and 1s

suitable for use as a facial and/or toilet tissues.

EXAMPLE 4

The purpose of this example is to illustrate a method using a conventional drying
papermaking technique to make soft and absorbent tissue paper treated with a low viscosity
chemical softener composition prepared according to Example 1 of the present invention and a

wet strength resin.
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- 10 The tissue paper has a basis weight of about 10 pounds/3000 ft* (16 grams/m’), contains
about 0.05% of the substantially waterless self-emulsifiable chemical softener mixture and about
0.1% of the wet strength resin. Importantly, the resulting tissue paper 1s soft, absorbent and is

suitable for use as a facial and/or toilet tissues.
Example 5
This example compares the properties of the tissue papers of Examples 3 and 4.

Tissue Sample Basis Weight MD Tensile Strength  CD Tensile Strength  Softener Retention

(grams/m’) (g/cm) (g/cm) (%)
Example 3 16 62.6 425 17.2
Example 4 16.5 75.2 448 16.8

As can be seen, the tissue papers made 1n Examples 3 and 4 have substantially the same

physical properues.

TEST METHODS

Softening Active Ingredient Level on Cellulose Fibers

Analysis of the amounts of softening active ingredients described herein that are retained
on cellulosic structures can be performed by any method accepted in the apphcable art. These
methods are exemplary, and are not meant to exclude other methods which may be useful for

determining levels of particular components retained by the tissue paper.

The following method 1s appropnate for determining the quantity of the preferred
quaternary ammonium compounds (QAC) that may deposited by the method of the present
invenuon. A standard anionic surfactant (sodium dodecylsulfate—NaDDS) solution 1s used to

titrate the QAC using a dimidium bromide indicator.

Preparation of Standard Solutions
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B) Add 40 ml. of dimidium bromide-disulphine blue indicator stock solution, available from

Gallard-Schlesinger Industries, Inc. of Carle Place, NY.
C) Add 46 ml. of SN H2SO4
D) Fill flask to the mark with distilled water and mix.
Preparation of the NaDDS solution. to a | liter volumetric flask:

A)  Weigh 0.1154 grams of NaDDS available from Aldrich Chemical Co. of Milwaukee, W1 as

sodium dodecyl sulfate (ultra pure).
B)  Ful flask to mark with distilled water and mix to form a 0.0004N solution.
Method

l.  On an analyucal balance, weigh approximately 0.5 grams of a specimen of the cellulosic

fiber structure. Record the sample weight to the nearest 0.1 mg.

2. Place the sample in a glass cylinder having a volume of about 150 milliliters which
contains a star magnetic stirrer. Using a graduated cylinder, add 20 milliliters. of methylene

chlonde.

3. In a fume hood, place the cylinder on a hot plate turned to low heat. Bnng the solvent to a
full boil while stirnng and using a graduated cylinder, add 35 milliliters of dimidium

bromude indicator solution.

4.  While stuming at high speed, bring the methylene chloride to a full boil again. Turn off the
heat, but continue to stir the sample. The QAC will complex with the indicator forming a

blue colored compound n the methylene chloride layer.

5. Using a 10 ml. burette, titrate the sample with a solution of the antonic surfactant. This 1s
done by adding an aliquot of titrant and rapidly stirring for 30 seconds. Tum off the stir
plate, allow the layers to separate, and check the intensity of the blue color. If the color is

dark blue add about 0.3 milliliters of titrant, rapidly stir for 30 seconds and turn off stirrer.
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Thc endpoint is the first sign of a slight pink color in the methylene chloride layer.

6.  Record the volume of titrant used to the nearest 0.05 ml.
7.  Calculate the amount of QAC in the product using the equation:

{millilitersNaDDS - X}x Y x 2
Sample Wi(Grams)

= PoundsPerTonQAC

Where X is a blank cotrection obtained by titrating a specimen without the QAC of the present
invention. Y 1s the milligrams of QAC that 1.00 milliliters of NaDDS will titrate. (For example,
=0.254 for aone particularly preferred QAC, i.e. diestherdi(touch-hydrogenated)taliow dimethyl

ammonium chlonde.)

Density

The density of a cellulosic structure (e.g. paper), as the term “density™ is used herein, is the
average density calculated as the basis weight of that paper divided by the caliper, with the
appropniate unit conversions incorporated therein. Caliper of the paper, as used herein, 15 the

thickness of the paper when subjected to a compressive load of 95 g/m2 (15.5 g/cmz).

Strength of Tissue Papers

Dry Tensile Strength

This method is intended for use on finished paper products, reel samples, and unconverted
stocks. The tensile strength of such products may be determined on one inch wide strips of
sample using a Thwing-Albert Intelect IT Standard Tensile Tester (Thwing-Albert Instrument Co
of Philadelphia, PA).
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perforation line using a paper cutter (JDC-1-10 or JDC-1-12 with safety shield from Thwing-

Albert Instrument Co. of Philadelphia, PA) to make 4 separate stocks. Make sure stacks 1 and 3
are sull identified for machine direction testing and stacks 2 and 4 are identified for cross

direction testing.

Cut two 1" wide strips in the machine direction from stacks 1 and 3. Cut two 1" wide strips
in the cross direction from stacks 2 and 4. There are now four 1" wide strips for machine
direction tensile testing and four 1" wide stnps for cross direction tensile testing. For these

finished product samples, all eight 1" wide strips are five usable units (also ternmed sheets) thick.

For unconverted stock and/or reel samples, cut a 15" by 15" sample which is 8 plies thick
from a region of interest of the sample using a paper cutter (JDC-1-10 or JDC-1-12 with safety
shield from Thwing-Albert Insaument Co of Philadeiphia, PA). Make sure one 15" cut runs
parallel to the machine direction while the other runs parallel to the cross direction. Make sure
the sample is 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.

From this preconditioned 15" by 15" sample which is 8 plies thick, cut four strips 1" by 7“
with the long 7" dimension running parallel to the machine direction. Note these samples as
machine direction reel or unconverted stock samples. Cut an additional four strips 1" by 7" with
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" stnps which are 8 plies
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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

the Thwing-Albert Intelect I1. 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".

A load cell is selected such that the predicted tensile result for the sample to be tested lies
between 25% and 75% of the range in use. For example, a 5000 gram load cell may be used for
samples with a predicted tensile range of 1250 grams (25% of 5000 grams) and 3750 grams (75%
of 5000 grams). The tensile tester can also be set up m the 10% range with the 5000 gram load
cell such that samples with predicted tensiles of 125 grams to 375 grams could be tested.

Take one of the tensile stnps and place one end of it in one clamp of the tensile tester.
Place the other end of the paper stnp in the other clamp. Make sure the long dimension of the
strip is running parallel to the sides of the tensile tester. Also make sure the strips are not
overhanging to the either side of the two clamps. In addition, the pressure of each of the clamps

must be 1n full contact with the paper sample.

After inserting the paper test strip into the two clamps, the instrument tension can be
monitored. If 1t shows a value of 5 grams or more, the sample 1s too taut. Conversely, if a period
of 2-3 seconds passes after starting the test before any value is recorded, the tensile strip is too

slack.

Start the tensile tester as described in the tensile tester instrument manual. The test is
complete after the crosshead automatically returns to tts initial starting position. Read and record
the tensile load in units of grams from the instrument scale or the digital panel meter to the

nearest unit.

If the reset condition 1s not performed automatically by the instrument, perform the
necessary adjustment to set the instrument clamps to their imtial starting positions. Insert the next
paper strip nto the two clamps as described above and obtain a tensile reading in units of grams.
Obtain tensile readings from all the paper test strips. It should be noted that readings should be

rejected if the stnp slips or breaks in or at the edge of the clamps while performing the test.

() 1A
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should normally be four. Also divide the sum of recorded tensiles by the number of usable units

per tensile strip. This is normally eight.
Repeat this calculation for the cross direction unconverted or reel sample paper strips.
All results are in units of grams/inch.

For purposes of this specification, the tensile strength should be converted mto a “specific
total tensiie strength™ defined as the sum of the tensile strength measured in the machine and

cross machine directions, divided by the basis weight, and corrected in units to a value in meters.
Viscosity
Overview

Viscosity 1s measured at a shear rate of 100 (s"!) using a rotauonal viscometer. The
samples are subjected to a linear stress sweep, which applies a range of stresses, each at a

constant amplitude.

Apparatus

Viscometer Dynamic Stress Rheometer Model SR500 which is available from
Rheometrics Scientific, Inc. of Piscatawy, NJ

Sample Plates 25 mm parallel insulated plates are used

Setup

Gap , 0.5 mm

Sample Temperature  20°C

Sample Volume at least 0.2455 cm3
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left y-axis, and stress (dyncs/cmz) on the right y-axis. Viscosity values are read at a shear rate of

100 (s-! ). The values for viscosity are converted from P to centipoise (cP) by multiplying by 100.

The disclosures of all patents, patent applications (and any patents which issue thereon, as
well as any corresponding published foreign patent applications), and publications mentioned
throughout this descnption are hereby incorporated by reference herein. It 1s expressly not
admitted, however, that any of the documents incorporated by reference herein teach ar disclose

the present invention.

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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an electrolyte; and

a bilayer disrupter;
b)  diluting said chemical softening composition to a use concentration;
c)  providing a slurry of papermaking fibers;

d)  treating said slurry of papermaking fibers with said diluted chemical softening

composition;

e) deposiung said treated slurry of said papermaking fibers on a foraminous forming

wire; and

f)  dewatering said treated slurry by drainage through said foraminous forming wire to

form an embryonic web.
2. The method of Claim | wherein:

a) said slurry of papermaking fibers comprises separate slurries, a first slurry of
relatively short papermaking fibers and a second slurry of relatively long

papermaking fibers;

b) ' only said second slurry is treated with said diluted chemical softening composition;

and

c)  said first slurry is disposed on said Foraminous fabric between said wire and said

second slurry.
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n1s 0 to 4, preferably 2;

each Ry 1s a C|-Cg alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or
substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof;

each R3 1s a C3-Cyy alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or

substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof,
preferably R3 1s Cy5-Cy7 alkyl or alkenyl; and

X' 15 any softener-compatible anion, preferably X- is chloride or methyl sulfate.

S. The method of any of the above claims wherein said composition further compnises a
plasucizer, preferably said plasticizer 1s selected from the group consisting of

polyethylene glycol, polypropylene glycol and mixtures thereof.

6. The method of any of the above claims wherein said vehicle is water and said electrolyte
15 a salt selected from the group consisting of the chlonde salts of sodium, calcium, and

magnesium.

7. The method of Claim 6 wherein said salt is present at a level between about 0.1% and

about 20% by weight of said compasition.

8. The method of any of the above claims wherein said bilayer disrupter is used at a level of

between about 2% and about 15% of the level of said softening active ingredient.

9. The method of any of the above claims wherein said bilayer disrupter is selected from the

group consisting of:
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nonionic surfactant having a hydrophobic moiety that is selected from the group
consisting of: fatty alcohols having between about 8 and about 18 carbon atoms
and alkyl phenols having between about 8 and about 18 carbon atoms wherein
said hydrophobic moiety is ethoxylated with between about 3 and about 15

cthylene oxide moieties;

2. nonionic surfactants with bulky head groups selected from:
a. surfactants having the formulas:
5 S
RS Y< RS R Y R
R® R
RS R5
RS

wherein Y" = N or O; and each R’ is selected 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, 7', and z'* < 20;

and

b. polyhydroxy fatty acid amide surfactants of the formula:
R2-C(O)-NRY)-Z

wherein: each Rl is H, C1-C4 hydrocarbyl, Cy-C4 alkoxyalkyl, or hydroxyalkyl;
R2 s a Cs5-Cyy 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

3. cationic surfactants having the formula:
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(R'm-Y - [(R20),-H},}* X

wherein R' is selected from the group consisting of saturated or unsaturated,
primary, secondary or branched chain alkyl or alkyl-aryl hydrocarbons; said
hydrocarbon chain having from about 6 to about 22 carbon atoms; each R’ is
selected from the following groups or combinations of the following groups: -
(CH,),- and/or -JCH(CH;)CH,]-;Y 1s selected from the following groups: = N -
(Adgs (CH2)w-N'<(A)q; -B-(CHy) N'(A)z; -(phenyl)-N"{A),; -(B-phenyl)-N'~(A),;
with n being from about 1 to about 4, wherein each A 1s independently selected
from the following groups: H; Cs alkyl; R'; {(R?0),-H; -(CH,),CH;; phenyl, and
substituted aryl; where 0 < x < about 3; and each B 1s selected from the following
groups: -O-; -NA-; -NA,; -C(0)O-; and -C(O)N(A)-; wherein R* 1s defined as
herembefore; q = | or 2; total z per molecule 1s from about 3 to about 50; and X
is an anton which is compatible with fabric softener actives and adjunct

ingredients.

10. The method of any of the above claims wherein said use concentration is between about

0.5% and about 10%, preferably said use concentration 1s between about 0.5% and about

5%, more preferably said use concentration is about 1%.



