;e3eN6TN(1 APR 2002 1 SOFT Tl SSUE PAPER HAVI NG A SOFTENI NG COVPOSI TI ON
CONTAI NI NG AN ELECTRO_ THEREO\I TECHNI CAL FIELD 5 This 1 APR 2002
i nvention rel ates, Wﬁm‘mﬁ oftening tissue paper; and nore
specifically, to a conp05| (e)s) I'ch may be applied to the surface of

ti ssue pap nhanci ng tHe"sof t ness t her eof . BACKGRClJND

| NVENTI ON anglI ar@ paper’mlmmmwmﬂmmgcts are w dely used. Sugﬁml-ggﬁr?gnare
commercially offered 10 ilgred for a variety of uses such as
facial tissues, toilet tissueg@nd absorbent towels. All of these sanitary
products share a common need, specifically to be soft to the touch.
Softness is a conplex tactile inpression evoked by a product when it is
stroked agai nst the skin. The purpose of being soft is so that these

E]f ?duf't s f:an slb)eTamlx ltaAhmlea_anGS\ $SOETERING mbm@slmbﬂ{ OﬁN'rr_Amm j\ng ot
ectively cleansing the ! [ e al hygi ene problem for
many people. CObjectionabl eﬁﬁt‘gﬁ@‘g@g%ﬁoﬁﬁfﬂ%ﬁﬁéﬁé s, and fecal matter
fromthe perineal area or otorhinolaryngogical mucus di scharges do not

al ways occur at a time conveni ent TEGHNKRL FIELRer f orm a t hor ough cl eansi ng,
as with soap and copi ous anmounts of water for exanple. As a substitute for
t hor oughg cl eanstRginvéntish q@atgso i/ génkiat, Yo Qicfteﬁfng %%%%e ﬁ%r aﬂWdr@gpeQi'ﬁQggC{os are

offered to aid in.the task of rempving fromthe SK retal ning such

di schar ges fdemapiiipgsyhich may teaspplieh (0 thes srigee °f\|8§3“§ PPRATi o7 AEfiEpcing fe use of
t hese produgéftesiQimseafot approach the | evel of cleanliness that can be

achi eved by the nore thorough cl eansi ng net hods, and producers of tissue

and towel i ng .products are Q)t‘hyn e their products
conpete nore favorably wt hﬁgﬁor oug ?ﬁgnm W@gfhods Shortcomi ngs in
ti ssue products for exanple cause many to stop cleaning before the skin is
conpl etely cl eabaséiery papesfistye pendiess atesvidely msede Sudbyitermsarenarhereigly offeredhe
tissue, 1@ GPRhAYBHored IS D earithy! & Red @R s 'f:ﬁﬂh AERAL iRD 1&9&%@ aB{?')?oentk
sensitive Skl n and cause severé pain. The alternative, leaving t in
partial ly ctvls is chosen even though this often 1 APR 2002 v . WO
99/ 16974 PC T/ Ugﬁ Z’H‘é38 2 cau%gs | odors to eganat? Ei d can cause
stai ning of und ¢ fanitary, prodyigts, share g cqmppon. age gifiFallyy to; heoftdpdhe,
wel | . Di sor texk Smfmshes arvomplek qactitex mnppéssioh eavoked yi « prodoaneliesn it isestoked anal
area extreng e D be
particul arly %‘?Sﬁg‘? ?lg egﬁ%w sg%ﬁggﬁé %’(}fg s@’ﬂ%&ﬁaﬁ{e Zél;dr&&%g% g%/\ﬁ%é% {lgang npti ng
irritatitdn. thengimeithous beibg dridativg. Hi{festivaly clepnsmngrthe skin 4 acrersistent nersqnebeat ed
nose bl ow ngy %]grﬁep?aﬂérﬂ f5RhyOR8pIE 2D ectiBhdble Bﬁ‘d%%f:@&if el GRn&f, ANy and

wiping can culmpate in a sore hose even when thé softest tissues avail able

today are eRpitEy/Eem the perimgrlngra or Hﬁ’k‘i“ﬁ‘da@%‘tg“‘ﬂ qWERS %%Ffd‘aTgG%\@Plfﬁb alﬁﬁ%ﬁuct s

whi ch pr onbbecue @tk @ineaddn@eniéht Foreadi ﬂbgpdﬂohhmlihoﬂﬁgﬁ QleAMiRS ab WAl Jobp @nd
sacrifices has Ioglﬁ)uptgeg the oal OI ntists who are
£

t he eer nd sci
devoted to FEULEA PREPeS sgﬁ f)tg\’ q’h@‘?‘é’“ﬁ‘é\?gmﬁg@n 2 W1%%r ous
attenpt 80t o vnréntwcfenssﬁeemdbo‘admg Pragiiifte ate, offerfei tp aidnip tieviask dfremofing bem thef
ti ssue

skin and retaining such discharges for disposal in a sanitary fashion. Not surprisingly, the

use of these products does not approach the level of cleanliness that can be achieved by the

more thorough cleansing methods, and producers of tissue and toweling .products are

constantly striving to make their products compete more favorably with thorough cleansing
25  methods.

Shortcomings in tissue products for example cause many to stop cleaning before the
skin is completely cleansed. Such behavior is prompted by the harshness of the tissue, as
continued rubbing with a harsh implement can abrade the sensitive skin and cause severe

pain. The alternative, leaving the skin partially cleansed, is chosen even though this often



products. One area-that has been exploited mthis regard has been to sel ect
and nodify 15 cel lulose fiber norphol ogi es and engi neer paper struct UrAeg Itd
t ake opti mum advant ages of the various avail abl e norphol ogi es. Applicable
art inthis area includés™ Vinson et. al. in U S. Patent 5,228,954, issued
July 20, 1993, Vmson in U S. Patent 5,405,499, issued April 11, 1995, ’
Cochrane SVOAP16%74 U S. Patent 4,874, 46S issued October 17, PADHSIS/AHS.
Hermans, et. al. in U S Statutory Invention Registration H 1672,
published on August 5, 1997, all of 20 i ch disclose methods for selecting
or upgrading fiber sources to tissue and toweling of superior properties.
Appl i cabl e aatises fafddbishekmbhdidisidr @hedudastalrdds butelgBrménts, akPéRPtimé, 3P0, 981)
i ssued Novenber %nxn&ﬁuys hch di scusses how fibers can be incorporated to
{1 as e

be conpl i ant®*¥5 *pape Ut es so that they have maxi num softness

potential. Wil u e anpl es
are recogni zed %)r& %PS Sﬁﬁﬂgé/lgcg’?l gﬁleé géﬁ&f@gr%drseg%éttﬁbe ﬁﬁag% apcateg{ﬁ%mg?

make ti ssue§°@S|'tl)’|c>?“éﬁ¢"é%ﬂ‘P§¢é”ll9cﬁ‘1‘ffefr%lia‘bﬁ‘éoréqfé@rﬁﬁn’@ﬂlchhﬂéﬁ@ﬁtaied baribs red ar ea
whi ch hag r ag eleMPlleifafiRREhER pAdMRIng akiAbn. Of at tenti on |s the addition of
chem cal softening agents (also referred to herein as "chem cal softeners")

to tissue and tmtmngoﬁbledme Swhiei) pémnpusseﬂstmbm 8, thEhx@ &&B%os@ haow gl
sof t eni ng a ers i ent [ ves the

tactile sen ’f‘?s%aﬁy H&?’b‘g}eb‘éﬂaﬁ d H‘&peé‘g% 3ot W‘B‘“ﬁéf‘ ‘P Teale Baper
product and spreh®sd dvenshesthe sdestSlssmts aﬁhlh&iowgky zoemplog¢d. desi rabl e for towel
products, softness is a particularly inportant property for facial and
toilet tissues. ASeerdinglycmiaking geft tiesug ahd towsbhg preductt whicherahate aomfortabled by, -
but is n@t |didthingWithGut ;fefibﬁﬁdn%mﬁalr%'s@dr’ﬂcé%asm beeh &E%le?‘ﬁ?ée tgﬁéerg\’el | as

subjectlve descrlptors such as a feeél |n9 | ub rICIOUS vel ve 1
APR 2002 J \it¥ §9fFttstmhoarpdeyeissde sesparsh 4t %rmﬁrp‘a%@fsue RAReEh Therp A tesbesn

| ubricious frglerdu® ditempldeo réics theGbHSOS efitQl 18X eMPloREé Whd U6RRELES EGRduY
basi ¢ waxes su h as paraffin and beeswax and oils such as mneral oil and

silicone oi [PFy8° as pet roI at um and nmore conpl ex |ubricants and
enol lients such s gua L ym ¢ ound ns
functional sili (%'neg %haE e CI ds ‘tit lgg)af%ar Eu?ef’rrlld faktcg ape{({stmeo:&gtly The

field ofi5wordellilpset filir ptomhploares arpbmgmem mgertsoucthemcmke optinem edvantages af aken
two paths. The v&AJu§ tavrﬂﬁﬁl@ nﬁoﬁpméckﬁﬁllcgﬁg aRXn rtlh@ar@g %cﬁddggl Ahson @t.LENRTS to

the tissue paper formation eit an attractive

i ngredient t% t??é“\?ét?é&gi‘* Eﬁﬁ!“‘;ﬁ‘WY 0 1993 Vinger 1“n‘é§e‘}l ‘?e"éé gf‘??ed\ss\“?‘i‘t‘%i’ré
tissue paperiivedms, Cochriie ephll  BISUPAtdnt AB74, ﬁGﬁi@ﬁfe@@“@hﬁ& w, nasseandlﬁemki ng

oo o i e bt 31550 0 Far G4 b By Sello Bt

addi t i oreoof whielnilisclbsesndtharls dorsselecting araperagiap dibersbrcas toetissadhandvteweling ofr i ed.

| bl t k
P or exaniparot opat, DopkaR B 8" R il BPCL R/ L. SPPIAY o1
roll of 15 p‘b@i&%lasmwgywnmrtlh 184y ‘éblclt élsmeesmew#ﬁaerspambeewmgmdzted by

addi ng chem ﬂééom%nsﬁt%sipsr dtRichub® sb uﬁsuhey Hﬁﬁ%axﬂﬁdrﬁﬁofﬁﬁsd &&naﬁsmé Yuchnt o a
web includes U S. Patent Nunber 5,264,082, jssued ?‘ﬁnd Trokhan on

November 23, teahpisyes as ifussaisd Ly thage H@?reqrhexsw\eéf*férra?g@zeds?re Yréh 588 ORYv e
found bragad ¢ffee soid Nignifed Optiéntidl @6 Pagkeakibsesririly ieffettived esmfoftablé Ccléanihgce t he
20 strength which uld otherwi se be present in the paper and when the
paper maki ng 1 E‘E‘é@ particularly the creping operation, is robust enough

to tolerate inco rati e are
pr obl ens associ a‘&'ggl CEQ'PH:L h&pr%c%?ﬁe’ag COHJ]&CP bﬁiﬁ%ﬁgﬁlﬁ%@gwmn@ﬁ t he
art. First, themidabsoftening agénts frdsocistemied 40 hesontas ehemical softenetstt todiskusdandi t | s
spread as brg@gi"y grB&Ruah the paper structure as the fiber furnish to which
it is applied. In 25 addition, there is a |l oss of paper strength

acconmpanmyg Ng useaPfsed hass, tﬂ@lmv-m&wa\/‘&ufdeﬁmg@ enPaEfRE th @bl ¢hehycal gRAYat it 1S
wi dely believed that th additlves t end to n i bit the forfgiﬁlon?lﬁf fiber

to fiber hydWBigkAmBONERsthe bl sensalign perqeiyed csongyimex gy, hglds 3 PETREHIE, o ot
as it is crepaper product bitbrubin keressdheyskin. Adhaigh, some\uhmidégtrabie Iforavee prddactsy i s

t hat the addijtdves. int erf r J hat

t he bond bet vveféé'ﬁssthe ? Ret c‘@\/gegl %n%‘;?%bpﬁﬁ?ﬁ% koggr;’fml?'s Weafém%pg‘gzsgﬁd|S\)(gxrg}q etli?c'(tals ch
as U.S. Pat epércdiyabipesoftficss 8an i1 charactsrzaddyt bﬁtw nod dimitedtto, frigtion] Bemikihty, awl

1996, i ngdr ponsdiatlsd1 Gl GLiNadb b &r&mtoréﬂlsmlae%q%exﬁgqmeﬁnb?@ioumgmtnam on to
mtigate the before nentioned effects on strength and adhesion to the
creping cylinder; however, there still remains a need to incorporate a
chem cal softener into a paper web in a targeted fashion with m ni nmal
effect on web strength and interference with 35 the production process.



1 APR 2002 WO 991 16974 4 PGI/ US98/ 20738 . Further exenplary art related to
the addition of chem cal softeners to the tissue paper web during it$ apR 2002
., formation includes U S. Ratent Nunber 5,059,282, issued to Ampul ski, et.
al . on Cctober 22, 1991 incorporated herein by r ef erence. The Anpul ski

patent di sq{;ggg&,%ga“ process for adding a polysiloxane conpou % 3\;3
tissue web (preferably at a fiber 5 consistency between about Yo a about

35% . Such a nethod represents an advancg in , some respects over the
addition of chemcals into the slurry vats suppl yi ng the paper maki ng

machi ne. For exa uch tar the a C on to one of the web
surfaces as 8{)?6’;@&1 “{h{fid{ﬂgﬁrﬁ %HE“%‘Q‘S%?FZ 0, HRSvG i ’Hﬁ’{‘% S, 4P EXGPPIANPURBES s of
t he furnish. ohly\easerwaxsdimbh aatabudtksarfdtiebswiag a@d/ﬁts&ﬁdimastrhlﬁcrﬁlrdllrmﬂ)élhcone oil

di sadvant agesasgj,e"tar}e e%'dg tnl1 an (r)r;‘o choemmlcahubﬁ AN érs ]lg Ee wett end o

t he paper naki'hg et nafnet v the s fen ef? c§e° erﬂﬁsf‘ﬁ aéfquggfngryon t he
coating of thelrrmmgomwds v&stﬁmlahgi atyt Nhansdrfymxomﬁé simohoy datty Bedsadsty of
the beforg mapLhAo&H Bk &kfs on strength and di sruption of the papernaking
process, considerable art has been devised to apply chem cal softeners to

alr ﬁady- dried pamaé flerRbst ®ork hﬁrtheain:[i(_irmi’t ﬁ@mﬁﬁﬂlg' @dchdht)baﬁﬁﬂ"teﬂ{rs ?L‘hettaﬁapwmki ng
nmachi ne or onvert i ng oper.atio se o the
paper maki ng ﬁ@ﬁjﬁﬁfggﬁﬁ &r? g?rfm?rfz(?%%? ﬁli'dgadélt'@f‘d’ ?1@1“6‘83%9‘19 tisgie Raper

Nunber 5, 215,dodfg its Ssuaibnteshotibp ulidikg an stractit ingcadiedutoghélyatsl&$alp \lzhxclSwanat ent

Nunber 5, 246, [ 199 nd u.
S. Patent Nu r@éﬁatg& %gggfg‘jé%@ggﬁéﬁﬂa ergieon & the Bo"FRLPLNEY ?PZ&“?L"E i’é’@a all
i ncor por 40 ed nhakingi mabele,r@fte therwss Web‘héltBCSZdﬁs Oﬁzﬁomdﬁeint cldihoe Knsesloth amet hod

for prepari ng, %9 aklng SddfinPaper 20 by applying a polysiloxane to a dry web.
The 5, 246, 54 atent “discloses a simlar nethod utilizing a heated transfer

sur }‘ age Fi nfi: |y Thé b&omﬁdgms c{?&"g&ﬁﬂed@?%‘el ﬁa@@n maemq&tl @éfmﬂ&pltd &ahd %{:r
|nCU|ngro n ex or a Vi n rticul a I ONsS
LoCthe oo § ooteb Rt hefeB Rar el Anpltabi rpdes SR BrbelfeoRpeatid Ptk SELaanS
represent adwamaten oy éor ekéreplprigvipaymgontcht ldedwetebefaredt iveiduad smiparrdl ofil ar | y

wth regg d t e(;Ilmnatlng the degrading 25 effects on the paper nmaki ng
process, noneP BYe able to conpletely address the | oss of tensile strength

whi ch acconpani e?x@rﬂflk :’el%dtt&thk *?&nQF k(ath@aQé?an%sz a@@i‘i Chent 1@5@ sofnkrs to

i nportant physica erties related softness I's g era consi dered
by those sKki Ith%HSSPﬁP%H?éP‘a?fttO it§ aﬁémbb{én@tar wehynpludgs Y e %@BN“Stbefréﬁoqzs t he

abi It lit yt of t gﬁhtu&{ Rdush and@T¥ektiah Sn %%8&255& ags N1993\8k% omalggem o xl%fcgéh\é& isact
integri an S ur.stin eddi,n nder

'cond?t i o%s ﬁ‘(‘)‘&{??‘ﬂ ’«ES’“PFFE‘I‘? ggﬁ‘@ﬁb%ﬁ‘dbﬁi" g‘?"l"ﬁﬂy \)Oﬁ’f’%btdf d gﬁ#‘é"df"ﬂb“ LF‘? ength
has | ong 2ee rsuamgtbbhzeh twookl otherkiss tse presebtie tieipapat aod whirethp pasmmkmgrpvmssi, on.
Accordingly, r#pa%)txsclhfarlgq})eomeﬁﬁ%P%.fr?tfonelsqa £ mou%}m/oe&wnﬁ@ 1r}c9 9\%981{ g?th@ bond

softening co n sul or’ an sorb t1ssue
whi ch del i verishipiting pgentsaHpyever,ftase are @rmsmonrgwmvﬂmmse psthpds, rmH dfeown

| npai ring sacpigdsE aduciun *&\eaa?t F{}st,t e 1&5&&%&1& @EmRal RN RaREYordtbnéd & ipaper .
1 APR 2002 5 This and gt her &lolﬁilects are obtaj ned Lt]SI ng the presen&dﬁ_‘
E

i nvention as SRreef apkropdly ieusn the prpes SUrw adhaiikes faish &0 WiiehNAFaPP
| NVENTI OgsTheadgitidf fiére iig 1y R3¢ bpphpée@@ﬂgtbe&o&@ﬁm e o(tmp@sddttivesasvmleato) when

- R R L o S
di spersion cocsfrﬂbes tonfiber Apdregedncwnds; Thenemlrotcambe a lessfof enntrod) ofi Biei sheet as it is
I ngredi ent; creped from the Yankee dryer. Again, a widely believed theory is that the additives
interfere with the coating on the Yankee dryer so that the bond between the wet web and
30 the dryer is weakened. Prior art such as U.S. Patent Number 5,487,‘813, issued to Vinson,
et. al., January 30, 1996, incorporated herein by reference, discloses a chemical

combination to mitigate the before mentioned effects on strength and adhesion to the
creping cylinder; however, there still remains a need to incorporate a chemical softener into
a paper web in a targeted fashion with minimal effect on web strength and interference with

35 the production process.
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a vehicle in -whi-eh the softening active ingredient is dispersed; and an

el ectrolyte dissolved in the vehicle, the electrolyte causing the vi $Ae&20¥
of the conposition to be less than the viscosity of a dispersion of the )
sof t eni ng conposition in the vehicle alone. According to another aspect of .
the preseRrfobgeefd i on, there is provided A soft tissue papegciRueddeisg.sai d
soft tissue paper product conprising: one or nore plies of a tissue paper;"
and a chem cal softening conposition defosited en at | east one outer
surface of said tissue, said chem cal softening conposition conprising: a

sof tening activ. ngr.edi ent fen ctlve r edi ent
conprises a qua L%ar{rhn'g XGmBIRIY A TS %egg?r{g‘ﬁﬂﬁddno“ ?'PIS&%QE; til%)(?sf't? PaBBut 10%
by wei ght ofveb Heringofstfermatign asindesVUiSi BaterqulmnbceISfBGQ 281, ydseed tohammilski,seni d

el ectrol yt ealcmuoﬁgézaw‘é@h&o&sl th%,%ﬁ I écl)}% Ird A0 g%&ﬁtra%cﬁgestahe

halide, nitrate, nitrite, and ates alitne earth
metal s. t hePIo&gss d&r, ad«41"6raaP‘éYSﬂﬁ¥"c"F|°P@P°lalﬁd°s"UWPtatl-°(§u% aeb dpisferabbneing fibert he

al kal i and abdsilchéierebirdeh fab&ale% Al afm&ﬁ 35%) Hugh A Gkt r@ﬁbgintsaamdm@e Amoni um
salts of formc and acet,ic Sa Thetirm vehi cl '_' as used

02
herei n mean&o™f FIRSFIEOYR 4 aé% %ftcg?V“’ﬁF E’é‘b&\? SWrTY vats sSYRPbHRE the paie
addi tive, oOmaehifid. Forlexahmle, |smchumenis tavgerithd sppligatibnab @it oflth aple rsllif&létsn@

addi ti ve, [ at i S L cal r maki n
additive. Té%p% edht% £St}'$rhn§§/lg é?es&h%gglf vogtoaéshsgte@grtﬁ’eresro %?urf:‘%ﬁ‘?ﬁ?%?e% ‘g‘ﬁ'em cal
addi tive or mathdds fail to preeradaici thepymay disadvionzesaf thapblitralofrhenidi softerers Al |

referenges @f @e WRAR of qqeqﬁperﬂ.aﬁag Hﬁ&gﬁeamlﬁe@m g&eﬁ%h leffbdid Bk TtRJ Pectli ghPer si on

|sthefIU|d contalnlng(t e chenl cal papernaking additive. term
"di sper si onthe£gating ofiths daglkes drmms'efa%sufh aéwgbbq&mm suspenS| ons, and
emul si ons. For g es for fhis inve all terns eabl e
eca Pﬁ f

ch
and not linitin dhs, biforg dngntdo ech', oﬁns%&E@oﬂ%‘l s‘B?"HQtl"B fa
preferably, piﬂaﬁnﬂmtg pvedess, Sonkidegabld art aasnmeat davised & applPpehamichlt §bft€@w lol br ium

noi sture co f bei n onta ed wth the
cormost £ on Rl peBlias b 83 oAl EnP b nd Bl 8RS s o'%or
near it $5 ecsdpaiaterdonyertng; thmtlen subsequent tatbe mehnalc'ﬁtgastarrﬁmmmarfy aptefpoant théski ng

addi tive ap@ilﬂu%&og s bN§, ﬁa&éwsme@rrsezls's% ngsﬁzf{o%h ulski, éze&m&f—‘shn@w%so 1%

and about 10% base he total weig e softenin Mposi t 1 on
conpar ed t o RePatent h’i‘“‘hﬁl%%? ipsed ‘i"e%‘ﬁ?‘t‘?khgt - é@Lﬁépiﬁﬂ’g‘éfr-’-l A8 W t i ng

ti ssue papes. PitedtNuatded s bz&m &a&u&o\wr@é?t etohl. bh Oﬁﬂeatlouwd-Qlltnﬁcoﬁfb%déd 80
g/ 2 and a {iber

d it t 0.6 All t
oo na By PR s A5 32 PO B e e L e T RO L SSTL RS
BRI EF [HSCRb?'ﬂ)[ﬂDinﬁ pfﬂ_HE]OEﬁI@.ﬂRﬁsry w&b ARR 5236345 Patend(di@Bysds6P sidhilar method
PCT! US931 207 s haliCuhsie? edl i) Cuk CRARLTAR Mhcldke! Sl B0 2

preferred e e process resent 1 nvention di ng
cheri cal papemiseiidnrincludinit oll\weatingrapd exitnsiop @raappmlp@rtwebr campospiionsstertke
I nvention i gu@Reof ke iishe Webewtlfle 8ich d78h&Wreferences represent advances over the
previous so-called wet end methods particularly with regard to eliminating the degrading
25 effects on the papermaking process, none are able to completely address the loss of tensile

strength which accompanies application to the dry paper web.

One of the most important physical properties related to softness is generally
considered by those skilled in the art to be the strength of the web. Strength is the ability of
the product, and its constituent webs, to maintain physical integrity and to resist tearing,

30  bursting, and shredding under use conditions. Achieving a high softening potential without

degrading strength has long been an object of workers in the field of the present invention.

Accordingly, it is an object of the present invention to provide a softening
composition suitable for an absorbent tissue product, i.e. one which delivers particularly
effective softening without performance impairing sacrifices such as in the strength or

35  absorbency of the paper.
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5 DETAI LED DESCRI PTI ON OF THE | NVENTION Briefly, the present invention
provides a conposition which may be applied to a dry tissue web or to geRr 2002
sem -dry tissue web. The resulting tissue paper has enhanced tactile

per cei vabl e softness. The term"dry tissue web"” as used herein includes
both webs which | are dried to a noisture content |ess than the equilibrium
noi sture content thereof 10 (overdried-see bel ow) and webs which are at a
noi sture content in equilibriumwth at&rspheric noi sture. A sem -dry

ti ssue paper web includes a tissue web With a noisture content exceeding
its equilibriumnoisture content. Mst preferably the conposition hereinis

applied to a dr¥his bwbetherphjrets anebbtaifdieusapfthe picsght GHVERARI s vill RIadMal In as a

met hod for I: Q4 onbi nation and a 15 nmethod of applying it to
ti ssue are Qfﬁ@@é@%{%ﬁ% Surprisingly) it has been found that very | ow

- level s of softener additivesg LQAR‘?\??]I}?QE?N%E rs, provide a
significant tissue softening effect en applie 0 the surface of tissue

webs in accordance with the present invention. Inportantly, it has been
found that the FEREFEntIpvengey diseribes gefitaningerompesitions shagowhesrapplied toj tissuse paper

are | ow enowgbs, tphdérabitf alriell Sttsse: 26bsh FRGVider SR B0l HorbBiit! @M lakdthetically
Furthernore  because the goftenl ng corr?osi tion has a high active |evel when
the softeni RG CONBOSIFE TGN TS RRETTads 2 PR B98P PN can be applied to dry
ti ssue webs w thout requiring further drying of the tissue web. As used
herein, the teramefiegtiveamounteof nedftening hetivs ingreddert;i ssue web which is at an

el evated tenperature relative to roomtenperature. Preferably the el evated
tenperature of 2ahichan Wakhits dfedi v - . mre preferably at

| east about 65C. The noisture corllfggﬁl %@anlteﬁgs:ﬂ‘gp%g’aﬁg related to the
tenperature of the wep and the relative humdity of the environnment in

whi ch the web | ® “g‘f%gﬁf d‘ﬁ@s‘ﬁgé'a ‘*r?eY‘:éleﬁ' “teh?é*‘—‘ttferym cqy5igg dhe wigeasity of heneb”
refers to a ti setnpositidn tbibaless thanlthe ethcdsity af HdispérsibiCoANiERhink@eMpdsiaR i t S
equi | ibrium m)iiﬁttﬂérvg igl%qﬁoggt at standard test conditions of 23C and 50%
relative humdity. B he equilibriumnmoisture content of a tissue web

pl aced in standard testing conditions, of 23C and 50% relative humdity is
appr oxi mat ehspordeg taanofher gapech ghthe presanbinkentio, there ﬁ\?&’r’(f‘iegn can be overdried by
rai sing it Aeofefissé papatpesdutiesipisobitissue phger prodinct usepraingdr yi ng 1 APR 2002
-, WD 99/16974 '~ ' ~ PCINS98/20738 7 neans known to the art such as a
Yankee dryer or through air drying. Preferably, an overdried tissue web

wi Il have a noioge errfeore pligsofia tighte papss athan 7% nore preferably from about 0
to about 6% and nost preferably, a noisture content of fromabout O to
about 3% by weight. 5 Paper exposed . i fiypical ly
has an equili braicﬂ?ﬁmﬁ%lisg’%ﬂ'r"& et} ?Sétn(i". dFFg]gSt“%%f?‘? Kg%’gpdgf %gt\é{ %‘Qﬁégoﬁfw\f\ﬁlg%@épugber i's
dried and crepeaidchamipahsafteping comprstRg cCPRPHSHE: sheet is general ly | ess than
3% After manufacturing, the paper absorbs water fromthe atnosphere. In
the preferred process of.the prese L.avent i . t. | t he

| ow noi sture céni%eht ¥ ﬁthvﬁé“%rg%gnri g’éer%'ﬁ S?@ag\?gtgm?%g& ot %rgdlhrﬁa%gk’g% S%{ i's
removed from t hwatytaeiy eempgiugyspaypoyndi atdhe | ow noi sture content of simlar
webs as such webs are renoved fromalternate drying neans if the process
does not involve a Yan dryer). preferr enpodi men n

conposi tion of T aB?“él;(gﬁf‘ ﬁongbé’%']'t il{);pﬁ’ l?ys wéabgp[)‘Fio(gf}ﬂ? gggeﬁ‘gng\/ng?"gpﬁsélaﬁt?fs%nue web
shortly after idecirglytsoplerein exid leattelyte epmprisgy arsalh priected dropethe group eorsistiggound
ont Oba Iigf ent | rRlthe haﬁh&,e[ﬁ@@é,ijn\hﬁkey}md b«ﬂfafcoiﬁlwf%'f hiketn onallkﬁlhﬂ e}ﬁftﬁﬁ@ri:ils,itﬁﬁle_l’lti on
may be applied. to. a sem-dr ssye .or, exan Lle the is on
the Fourdri ni erhag‘feof“ltf?teo'ﬂt"ée’ ﬁ?%“kl&te 15}éiﬁsto}Ng[Pmf’?if?r%%é%@?”%%é“t%@ \SAaé%%Fs in
contact wth t Hem¥amkieectigrayidr andthecaniveanivam sadip nbfiornyie aelt 3eevgpcieans. Final |y,

t he conposition can also be applied to a dry tissue web in noisture
equilibriumwth its environment as the web is unwound froma parent roll
as for exanple during an off |line converting operation. 20 Ti ssue Paper The
present invention is applicable to tissue paper in general, including but
not limted to conventionally felt-pressed tissue paper; pattern densified
ti ssue paper such as exenplified by Sanford-Sisson and its progeny; and

hi gh- bul k, unconpacted ti ssue paper such as exenplified by Salwcci. The

ti ssue paper may be of a honpbgenous or nultilayered 25 construction; and

ti ssue paper products nmade therefrommay be of a single-ply or nmufti-ply
construction. The tissue paper preferably has a basis wei ght of between

. about 10 g/ n2 and about 80 g/ nR, and density of about 0.60 g/cc or |ess.
Preferably, the basis weight will be bel ow about 35 g/nR2 or less; and the
density will be about 0.30 glcc or |ess. Mst



preferably, the density will be between about 0.04 g/cc and about 0.20

g/ cc. 30 Conventionally pressed tissue paper and nethods for maki ng slBhi02
paper are known in the art. Such paper is typically made by depositing a
paper maki ng furnish on a foram nous formng wire. This formng wire is
often referred to in the art as a gourdrlnl er wire. Once the furnish is
deposited on the ,formng wre, ts referred to as a web. Overall, water
i s removed from the web by vacuum mechani cal pressing and thermal neans.
The r 1 APR 2002 M WD 99116974 PCT/ US98128738 . 8 i web is dewatered by
pressing the web and by drying at el evated tenperature. The particul ar
techni ques and typical equi pnment for maki ng webs according to the process

j ust descri bed Bedermeivthikinbasusedherdin searskai fluid thai contpletelydissol vas aa;htrgnpélcal
process, r V.

eadbox. TrEPHTBRRE GRS Y P datilNERd SRR SRRILLoReRhRIIIRGE | )
furni sh ont@r & fidd thatisaisedhfaesuspging @ chemicalrnrpermaking weditiver e weljclie nay tdsa

typically deynatRrednie thatfco@ins SQH&hﬁil%ﬁMv@Br bt weae &h@&% of a%cﬁaﬁéﬁgout
er ri e

45% (total web ht . _hasi vacuum de erl ng an

pr essi ng op%ﬁ*’&?‘?\gg’ﬂg éﬂﬁYﬁerﬁ' rf'ﬁé“\’ﬁélﬂ'ﬁ rgeagt ig; d'ﬂtéfdgat"g F%’QG‘PE “Blé\'}&l"a'ﬁed by
opposi ng nedirsionds thaﬂntahfostam‘ingrthe&fmﬂadaepapexyﬁakh@ra'tidx&be mae kesm "diggersd@inat er ed
web is then_f R je known
in the art as&aé grﬁ eéﬁéregg?ugq&Pgénguglég%gﬁn 3@%@5‘?8}{%5‘%@?%&5%n Se dr yer
by mechani caventipmrall Eunhaasma:mh@tpgsdm ayd o9t llmdmgcwthdrvahmlprlesmtqngnragal nst
the web. '\Micfuhmsesom?pke@ﬁg "préie .gagum% WXNclBelsq{mhqxeadwoWﬂﬁé ¥ aa&k»tltsonal

pressing i s optiona etween the druns t1ssue pa
structures mltbﬁmar@ms@ferre@t@t datr gandardeepndigiond rheforg foeing  eontastsd e ﬂlﬁnal ,

pressed, t'&ﬁx&{ﬁsxﬁ&peﬂovﬁév&ﬂcﬂﬂdrg st Bis6 NPPlicabRI @ RG4S ipdFdrest §Onchp ke
conpact ed g&’e the web is su {'j ted to substantial overall mechani cal
conpr essi on®3UPERT mgistre comentps Well.s are noist and are then dried while in a
conpressed state. The resulting structure is strong and general ly of

singul ar densi tThe dmdunt of \papamaking ddikiye apysiedbienty tane papesdf tprafgsbly,Pat t ern

densified tbe%éféat I&\?/ugl%rv’/} and &4&@@%‘/9&5@&9% Rt HﬁWaf}g% S’ftix@k@ g §¥¥1P6sglb bul k

field 20 of er densl an arra zones of
relatively mﬂgweﬂltbethc dsplsweight afhthe Wﬂiglﬁulsuﬂl%llﬁf pasier T@ eselting) &issug glager
characteri fo@ E h%ms REight dr 'HOW dbBEH 1916 abollf 80 PaiSdntti aS%be? QORAy & 1Bss
alternatively re to as knuckle regions. The densified zones may be

di scretely @%% B‘%@Eﬁ?n the high-bulk field or may be interconnected,
either fully or partially, within the high-bulk field. Preferred processes
for maki ng pat t&ll peftemsdes,; edios iafé Yropdhione Hredk ard bg chégitd uhlessUotherwiR@t ent

No. 3, 301, 746 sued to Sanford and Sisson on January 31, 1967, U. S

Pat ent No. 89ﬂf025 i'ssued to Ayers on August 10, 1976, and U.S. Patent
No. 4,191,609 issued to on March 4, 1980, and U. S. Patent No. 4,637,809,

i ssued to on January 20, 1BRIEF BERCRIPEIENOEIBEHIGERER of which is
~incorporated herein by reference. In general, pattern densified webs are
preferably prepared by depositing a 30 papernaking furnish on a foram nous
formng wire such as a Fourdrinier wire to forma wet web and then

j uxt aposi ng the web against an array of supports as it is transferred from
the formng wire to a structure conprising such supports for further

drying. The web is pressed against the array of supports, thereby resulting
in densified zones in the web at the | ocations geographically correspondi ng
to the points of contact between the acTay of 35 supports and the wet web.
The remai nder of the web not conpressed during this operation is referred
to as the high-bulk field. This high-bulk field can be further dedensified
by 1 APR 2002 WD 99/16974 ' "'1 PCT/ US98/20738 9



application of fluid pressure, such as with a vacuumtype device of A@R ZUUZ
bl owt hr ough dryer, or by mechani cal |y pressing the web agai nst the an

of supports. The web is dewatered, and optionally predried, in such a
manner so as to substanti@ally avoi d conpression of thé highbulk field. This
is preferwa¥18¥donpl i shed by fluid pressure, such as withPET{SE8RNTBE.ype 5
devi ce or bl owthrough dryer) or altern &tely by mechanically pressing the
web agai nst an array of supports whereith the high-bulk field is not
conpressed. The operations of dewatering, optional predrying and formation

of the densifi quguz®nes anRienk@ic irtpre@hatid IRErRMEtd ﬁ:lei"eyrea R_hdedidledoft @ " €duce
the total nunber?{oé grocesm nﬁ S}%dﬁ per fornmed Sg seﬂ ent to fo matlon of
t he densi f i B TEERRTETPHY O 65?‘?"8%13??)‘?@ g2 %‘*Vﬁ%@‘ Si'%3dri ed
to 10 conplussueomd. preferably still avoi di ng mechani cal pressing.
Preferably, from about 8%to about 65% of the tissue paper surface

conpri ses densi debieinkIAGKLE ably having a relative
density of at fh? &g A)o 'Eshe&gl Ecgll%tyro?etgiaﬁélﬁ&gh bulk f eld. The

structure conprising an_arra S orts is preferably an inprinting
carrier ¥abric having aP Bﬁﬁlé% %@@B‘F% vaﬁﬂ"ﬁdﬁles whi ch operate as
the array of supports 15 which facilitate the formation of the densified
zones upon applBrizdlyj the pefenpheasion @rov'ﬂaea pahpRitfonaihitmekbespphien®dtd dryit es the

array of s ort VIOUS| referr 0. lnprintin rrier faprics are
di scl osed |[§£‘f5 gsb Braf %ehte é‘ssélﬁlw %48‘?‘6 .reggﬁga tisi)ueséﬁ?rali’aﬂ 4 C§F%§Bﬁ on
January 31, pet@ﬁlibletsb@eSPa’hemNdry 1B 82Wel) 68 us¢dsareid mumd‘sabmhmbs wlich et aly.
on May 21, 197 t 4. 023 lﬁdﬁﬂnt r t 10
1976, U.S. aagﬁd%sa 'ga%% (%Rm gﬁgltggsnue C%Lﬁﬁrl edb'{e??lg?{r%et&na

30, 19710 Uowmrdmarsepibelqy) 28d 47ebs Svhich presater) moistymgTRODESNG M emlme\m mth 1969
U S. Pat entatms héri?RfisRBSA demfugdiste &wk\mn@nndé?emdra@mﬂ@uh 29 fsurdnd U. S,
Pat ent No. 208 239, i.ssued to Trokhan on &ﬁ)%@' 3%?9‘? t he di scl osure of
each of whi ‘EPH‘CP'SC"F‘?FéB‘SﬁEF%‘ uREpeistraRpniert Mostrreteraply %F%{'Eﬂ°§‘“°? REeipur ni sh
is first foikaplied fd0dr tivet pagebwed) a foram nous formng carrier, 25 such as
a Fourdrinier wire. The web is dewatered and transferred to an inprinting
fabric. The fur .3 t el i i ' f m nous
uppor 11 ng. car rieougie ArpSERRE Weiids o hbddd ol brdiRRE b B fHadbn 13

f or med, 1& hemvtbodW@bplb'mgdewaiswerdabﬂdescmﬂdf erably, thennally predried to a
sel ect ed fi ber consistency of between about 40% and about 80% Dewat eri ng

is preferably pRESRHFRitWad e fthd mat We& 19%1@&&%&&&@%%3@ fI8MiofiRS Or
with bIow—through dryers, The knuckle inprjnt of rqu%tjngfabrlc is

i npressed i 1PRERES REYIdgR seﬁ“sftfa%téeawésfswg ﬁs”fers'owh%"oapakgﬁ tadhe frEfackens tisgre
conpl et i on. wéd3ein ARt dradhcé Mtham:pmﬂnt sﬂuem@pnt Pmnfsomuy hit cmg Becapfolutd: eiat e Of

mechani cal Thi.s..can b e U SXa nip roll
Wit o s uppol S phioRengiAifrfel Jsetie A%, s Woed HARE' 8 SR Bl Pheisflel
such as2(® Yeapkremetaghs\high wettabiliti. ﬁmtt}teanmbchgusellthﬂpmwnbeommonHnes apigd5 rol |
and drying ek ab gg,g) aal 18 rinting
fabrc pri or&g‘gm(%ér?lp |t§e[1§)(l)f ar Lé{np&ﬁﬁn ap% }l?:%ﬂ?éo fogl??‘lllu b %Es‘t&r% with a
vacuum devueangmwcb%mthortmm of thetissue web. pCT/ US98J20738 10 a
suction box, or with a bl owthrough dryer Fluid pressure may be applied to

i nduce i npr eSSi&d"u&ﬁ HpS ithd RemZ2ABERssHe! fweb' référs ttb & tisiaa\meerwm@ isl 1 @

separat e, sequent roc ss stage, .or a conpipatjon t e Unco ct ed,
on pat ¢ er e PRI JERRYe A S SRS doc Eablyce ERTEHIROTE ol

Pat ent 28€. e 82R jsQbRastabaued30q addmefepreferablglayieastiabout 65°CGand Pet er N. Yi annos
on May 21, 1974, and U.S. Patent No. 4,208,459, issued to Henry E. Becker,
Al bert L. MIICOI'\Q‘%IA‘OIS&QQ: 1@: ?5 qss§§ Wf)}sereﬁ{ld‘lb' e t;% r}ch%Qrfﬂ’quﬁ aQ:E PM” ch
are incorporated herein B erence n era acte non

pat t er n- denwiative Hurnidiy aéthpap‘éwnsmtue twhce§geweb rﬁrléﬁf‘&fﬂe@s 'éﬁyd begostheitng a
paper maki ng«dvdfank® hssQ@w@o“fr%é% P askte (veb a8 died & 5 HolnAScatchPleisthiniter Wi T e

10 to forma wet web, draining the nal  water
Wit hout rrecFiitsiym rewfmcéger*aﬁt sandey "f%"’a&?“haé%g@‘gg‘w oISV of at
| east 8864 arﬁude@nmuﬂgnblhtercwabmm\/&taeu&ssuéwezemawsadnfstaaaara heatingonditionaciium

dewat eri ng t herpmal W, The resultin ugture is,a ft but. weak
hi gh- bul k s%g’g“t angsﬁ% %?Pai“ El'gm Prpazggpéﬁnaf“ﬁ%er} RB ?%Cbn%tfg‘rlpr P
preferably aywpitioedas be puardriedriy r@lfsmg litctovia¢lqyricd teraperatvre fhmygh uss OTIde/mg
softeni ng conposition of the present invention can also be applied to
uncreped tissue paper. Uncreped tissue paper, a termas used herein, refers
to tissue paper which is non-conpressively dried, nost preferably by
through air drying. Resultant through air dried webs are pattern densified
such that zones of rel atlvely h| gh den5|ty are d| spersed W|th| n a h| gh buI k

4 a o o o o,




20 are continuous and the high bulk field is discrete. To produce uncreped
ti ssue paper webs, an enbryonic web is transferred fromthe foram noysapr 2002
_forming carrier upon which it is laid, to a slower noving, high fiber
support transfer fabric carrier. The meb is then transferred to a drying
fabric upog, is dried to a final dryness. Such webs sone
advant ages fﬁﬂgﬁg%ace snoot hness conpared to 25 creped papepeaﬁgggéﬁé%

t echni ques to produce uncreped tissue in7this manner are taught in the
prior art. For exanple, Wendt, et, al. in European Patent Application 0 677
612A2, published Cbtobe 18 1995 and incorporated herein by reference)
teach a net hB@ansf H’éfklt‘i’léhcs@ﬁ puch; assy & ab‘?&o‘ﬁ&?s"rmqqé}mta“c‘ilfé‘ﬁg nEreferablyagat her

case, Hyl andovegdried issueiweb il GR@R midated tondéht AP R &k 1794) n%r@ﬂr@fe%ﬁy fdm
publ i shed Se 9 4 and i.ncar porated herej ref e teach a

r.28,
et hod of naBioT CASSH AR BRRE RSt ar e fore it o] oy v
Farrington, btweightt in U S Patent 5,656,132 published August 12 1997, the
di scl osure of which is incorporated herein by reference, describes the use
of a machéne to Iy ot f a
of a machgne to lszsg 3t bIMhO UGHnaR e, ﬁdﬂ%ﬂt bPRANE hatah N0 i
PCTI US98/ 207%8terhig t‘pfarﬁe&erﬁé Rith 8% When angt 18|dr12‘éepdr @epedyike meiswesonterir thei on

will normall Mlebﬂ@gﬁﬁk%lfyl R Harfl8ysl Wedr Haﬁmm% muJ PapeOhkiBrbs GRitek tho% ke
fibrous pulp fi ass etc

ber otton nters
Ut sed ands PR, IR EReEROMR o hE pirest L drliots s pageis st i low
Synt heti ¢ fi imeissye @ueht iasherpaparns itpavyathégootordladads pdod emoogdy/froemehe fahleses, may
al so be il I I ic f .S
Ao e pop,§g,g(ﬁ o R Rb AL cvgﬂewo%@mnah%gsﬁs Sl beﬁr%erpav%ﬁ o At
f rom Her cul eéfymlgmeans(lmmqqgﬁdﬁes lDB)lvolﬂ@pIYﬁld@bﬂB'ev)ood pul ps i ncI ude
chem cal pul ps, such as Kraft, sulfite, and sulfate 10 pul ps, as well as

mechani cal pul pSInlaf'tﬁétbﬁém&nboﬁﬁr{enﬁX@Mom%x@&ﬂﬂﬁﬁ%nt tvektion W@%ﬂ&i foddn Pul p
and chenlcall%zgvﬂ fied hq{nPnechanlcal I%@ cal pulp however, are
preferred si AEEITeAdiEsuenpey oy fisent b sepyted “E)I‘“eé’bsf T"Iﬁ‘e‘%‘@r‘f dt 8 ssue
sheet s nade Wbafdecfﬂtd)ﬁrparl?ntl ph. Mlm“mmdyf the rdfbxbﬁcishm(il&ﬁ‘l tﬂuﬁﬂdsent fne@ftion may be
(hereina I S od:)..and con

(her ei na?% app?ircz g) arsg F{ng cgivegasfqr e%fn%ﬁ/l\o ng,l% the web js.o ﬁrmle Cf%%}kl

appl i cabl e t® dryieg felteerefabrid, rop evhile dhe aweb i |11be<brgacdemth/érd Yanbm dryeryer] e!:derpaper
whi ch may Coﬁ‘ﬁe%a'ﬁv@?%n@rrne%ﬁé Fﬁfallgl 'EI?e BRBY 1&1%&9@5 b§§pl§iﬁ§d

non-fibrous material§_Such | ers and_adhesi ves g%l?ltate t he
ori gi nal papBWFEKS $Ryl ‘bOﬁmH’Gﬁ'dFS %@WP asthiel veD Iﬁelswulwéfromu@fmwoél B4 be
added t o t heea@ipROliSing aPEHF-RKédndertibgbehatidh. t he enbryonic 20 web to inpart
ot her characteristics to the product or inprove the papernaki ng process so
| ong as %&eyTareIponpatlble with the chem stry of the softening conposition
and do n ntIy and adversely affect the softness or strength
character of the present invention. The followi ng materials are expressly

i ncl uded, but t hEher present inyensioniis applicabiftertisshet papoe imigenerad) including bat hetr
material s Canmhed wdnuaﬂdn mbIess%e tsQR%hads; bnﬁyn d&.smaa tisqbk Pape?'sGetPds 25

counteract the advanta present ‘i hventl on. I's commpn to add a
cationic chaF’@f‘é’Pﬂiﬁ%Phgmtfﬂéﬁ'ﬁégn pgd ttmrogaweﬁwalveshraulbr w&e@gacfeé HSSHELRABET t he
zeta potenti gdch@f eieh@llﬂ@ummubapﬂimkumpéruﬁ@&Ibfasmmbgmumlmunﬂaﬁedt o the

Ki t I id
natur e habe REBRHDE LA rate BrehEiogs A1k PERNG "En e 0F PREES IS TP osi ¢

fibers and f nmawmnd mstiss@@gpan Ipregaaiily, his d lbasxsswexghn ef bmehntabmnablgyn%l&eﬂ
cationic chapge, E?, 2”911 &%8|:ye§fl a'b&lltf%I Wcmrlgss PafAbAIe)Y ﬂL rbaEID %e%hi wiltar g€

bi asing is done l'ecu
synt hetic po b@ﬁ‘ér@owr 335‘ pY/ ‘fhﬁv@ndgtha W!@cw"abe \Rb'b\ghQ 3(bg/°¢1 o fesse Mostan

about 500, 00GrckishiyTRicicRiGhl B bobwBth B 0412 AN 8O0 AR0, or even about
100, 000. The Charge APR 2002 WO 991 16974 PCT/ US98/ 20738 12

30 Conventionally pressed tissue paper and methods for making such paper are known

in the art. Such paper is typically made by depositing a papermaking furnish on a
foraminous forming wire. This forming wire is often referred to in the art as a Fourdrinier
wire. Once the furnish is deposited on the forming wire, it is referred to as a web. Overall,

water is removed from the web by vacuum, mechanical pressing and thermal means. The



densities of such {ow nol ecul ar .wei ght cationic synthetic polyners are

rel atively high. These charge densities range from about 4 to about 8 APR 2002
equi val ents of cati oni c,_nj\t rogen per kil ogram of polyner. One exanple
material is Cypro S 14, ae}product of Cytec, Inc. of Stanford, CT. The use
of such i is expréssly allowed within the-practice

presenti 2@%@%’@%& The use of high surface area, high ani onipgré'?u%%@”'

m croparticles for the purposes of inprgving fornmation, drainage, strength,
and retention is taught in the art. See, for exanple, U S. Patent,

5,221 ,435) issued to Smth on June 22, 1993, the disclosure of which is

i ncor por at eleh#dspatersd by Pressiamthe werpidinirsiae at qleveisd fesrperatire, The pproiedarar e
silica col | eichhiques addtypRal &RiphRnCloPiaking) &ebsWobraRp s tHelpradkssSlid eddBbAY i al S
IS express{l\é mqirg%ed Wi hi n tlgg.s%?pe f the present invention. If

per manent w8t YTt SIRJH©; Losgaqlied dn thepart. 3? BUPPEH AP @Y CopSivEnTYiPH

pol yam deepiuwhbloisghhgwdddrin apodsywized headbateThe ixtadbaxrias budbgetingfer dedivéringas ;

nsol ubi | £ zed. | . - : yeth | m.ne;

chi t osar pof i desth Bbu rRe oo AR IR WY i ELVGUI NS BB g
furnish or Hwicelederaiergdio ciibgsisonsireaeef hetvecabay 74 endaboutaidle(toteltwebt r engt h
resins, suckyegsi mls)/ﬁimﬁﬁuﬁﬂhmieﬁﬁ%)m%hﬁbrr&i%ﬂ I&g resiihg itriohy Ridreift theSUCh
resins are descrihed 1.n U S. Pec\’ten Ngs. 3, 700, 53,_ i ssued on Cctober 24,
1972, and 3V#Y3S gpiectad e pacisBR IRINAPRS &Y opRosngomechapieg] memperse fon expiple,

di scl osur e oflindticd) rbity. Mhe deweryd web @y ther Airthdr Piesse@ bafd @ReEby DResapamEr Ci al
source usef ul  pol vam ge- epi chkprohydrin, 20 resins s Hercul.e nc. of
W1t ngton. SeREr oW 1 B8 of R aRRR e Mo EetuleC R deTOR AL R, Yiok® 55714
Many paper grysdeicmschanisa! nheanesuch a§ aneappatingeydintricshdmmeressing agaisse thefwebhe need
to dispose @futdiePatiie diuss! [ j I : wet
strength isgliunpﬁ;éret edﬂt gﬂgﬂesesﬂ 3’55?‘3’@?‘53‘}}{?%32a‘-‘j‘ﬁﬁ%}?{%‘?@?g?ﬁ?‘&“y

char act er i zé&wussd betwesnahe drumsarlhe dssuepaperftruchiees; wiieh e famed ereeigmed thpon

3 t andi 39 It Rh&%ﬁ&fé&% c@rEveHﬁ’Jdlir, ,prds&djgﬁs@&eﬁ;sabadsugxbﬁmfs{uﬁjch IsheRtsViRd c&x%i!ﬂ&?&ioh |?
esired, i nder materjals can he chosen fro rqQup, consi sting o

di al dehydle Be apmpacisd. ginerofie i in ubiscead @1 ?}H@WPYFFFS‘( gtsﬁ*aflfﬁfogmffﬁﬁl%
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Filler materials may al so be ineerporated into-the tissue papers of the
present 20 invention. U S. Patent Nunmber 5,611,890, issued to VinsonietPRain
~on March 18, 1997, and,- L?corporated herein by reference discloses filled
ti ssue paper products th are acceptable as substrates for the present

i nventi on. Wheyedave |isti ngs of optional chem cal add| ti vespdrusoghended to
be nmerely exenplary in nature, and are not neant to limt the scope of the
i nvention. 25 Softening Conposition In g@neral, the softening conposition
of the present invention conprises a dispersion of a softening active
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present i nveldcwmmgt bptional lpreiiPEng @@formation-of whe\A@ldelmé’ﬂmE’ﬁbé @RI G738 | 4
properties Oga&xﬁfy iARERAS FeQibe. tl'i@%ﬂpﬁla&t oPﬂrQ&E’sﬁg‘s?etpe E@rf&&gﬁ%ﬁbsteé@eﬂt to2Nd

met hods of applyi'ng e cogp tion onent nr~
| ngr edi ent s oroatenceithe dens wé@ewasdq\‘atmﬁg e @ptienehpiedryingRihe svelnis diigd to ~R2) m

X wherei gy mcblﬁplgtl&no preferfii¢ BiilRhvdiding n@@ha@@aﬁb&%inggPﬁ%?ablﬁ%n?%&'ﬁt K% 1001 oup,
hydrocarbyl o 2§§ |tu ed 10 h droca}.rbyl roup é{k | 'at ed roup, benzyl
t

group, or r BHfUssie, pIPERSUTTRC °SC§2“S y “(jtdﬁ?.a e Hpurdssy al ky!|

group, hydr o‘pa:fd@gﬂly havirg dxelative deastytofdr lemtm% otgh@dﬂasuyadﬂfwg}abtﬂldﬁgaoup,
benzyl group, or mxtures thereof; and X is any softener-corrpati bl e ani on

o e, sui bl 1O Rk IS PLEACDE B LA ELRLBEAYLI bRt
16-C 1 g al kyabrig ma‘ankemytteququplapmm pébq\tyklewhmmpmte 95 ﬂmaghy of:wapmsc 19

al kyl or 18l Kehyeh- faémzateomelftahau&h%f 723 &dnﬁtd LoROY &aapptteat%ﬁrdf\ﬁ&ﬂrt Ome
veget abl e oi | sources Sever a| {)es of the veg eP olive,

canol a, saf f P8R © é‘ﬂ\‘ﬁl‘ll%vﬁé?t‘s““{%?sc $ T3y QS §EQP°§§ pgfatﬂu@aésrctﬁfre éﬂ 3y1paetart$s to
synt hesi ze t Iaﬁne:uab@cfsrm Yisél668® B VIS PRSI NB1d,301,746, issued to Sanford and Sisson on

January 31, 1967, U.S. Patent No. 3,821,068, issued to Salvucci, Jr. et al. on May 21, 1974,
U.S. Patent No. 3,974,025, issued to Ayers on August 10, 1976, U.S. Patent No. 3,573,164,
20 issued to Friedberg, et al. on March 30, 1971, U.S. Patent No. 3,473,576, issued to Amneus
on October 21, 1969, U.S. Patent No. 4,239,065, issued to Trokhan on December 16, 1980,
and U.S. Patent No. 4,528,239, issued to Trokhan on July 9, 1985, the disclosure of each of

which is incorporated herein by reference.

Preferably, the furnish is first formed into a wet web on a foraminous forming carrier,

25  such as a Fourdrinier wire. The web is dewatered and transferred to an imprinting fabric.
The furnish may alternately be initially deposited on a foraminous supporting carrier which

also operates as an imprinting fabric. Once formed, the wet web is dewatered and,
preferably, thermally predried to a selected fiber consistency of between about 40% and
about 80%. Dewatering is preferably performed with suction boxes or other vacuum

30 devices or with blow-through dryers. The knuckle imprint of the imprinting fabric is
impressed in the web as discussed above, prior to drying the web to completion. One
method for accomplishing this is through application of mechanical pressure. This can be

done, for example, by pressing a nip roll which supports the imprinting fabric against the

face of a drying drum, such as a Yankee dryer, wherein the web is disposed between the nip

35 roll and drying drum. Also, preferably, the web is molded against the imprinting fabric

prior to completion of drying by application of fluid pressure with a vacuum device such as



20 Such structures-include the well-known dial kyl di met hyl ammoni um salts
(e.g. ditallowdi met hyl anmoni um chl oride, ditallowdi nethyl anmoni um met Apt 2002
sul fate, di (hydrogenated tallow)dinethyl ammoni um chloride, etc.), in which,
Rl are nethyl groups, R2 are tallow groups of varying\levels of saturation, '
and X- is chloride or nmethyl sulfate. As discussed in Swern, Ed. in

Bail ey’ s IWQ3¥1474 O | and Fat Products, Third Edition, 25PCHHSSEMBy and
Sons (New York 1964), tallowis a natu @Ily occurring material having a

vari abl e conmposition. Table 6.13 in the above-identified reference edited
by Swern indicates that typically 78% or nore of the fatty acids of tallow
contain 16 osuciéh baw, worwitt obRw-thiopplc dbyey, F]lhahfres@lﬂretrh@ Bahpmneaqbdﬁd@é esent m
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chlori c@ bare contieyouseodithe hlghbdképldfmdxmd:te sulfate, nitrate and the i ke

can al so be used in the present invention. Preferably X- is chloride or

met hyl sul f at e. ToSpredyck jupcrepedrijshusspapér webs.can ¢mbryenio e IQMMrﬂymmhmm um

conpounds  h@yinfiflous T6miihgd selidtupen WARRG: ﬁhga,etoamoaw ﬂxahhg ﬁb@resuhﬁbrtt he
present inventjon include the well-known 30 diester dj et

anmoni um s alranstes fbrc samer The web igithen Hapsiererd e @18y ng fAbHR BeH \Yh‘FBI‘t lﬂeﬂe

monoest er dtotaainhmwﬂsmwy\bebamffeu BOrid WddritalRs irkubfaéedmddtiinadsl compatedret hy |
anmoni u&met h d sul fag , diester di(hydrogenated)tall ow di nethyl amoni um
met hyl Sl f 4FET PARESERY di (11 ydrogenat ed)tal | ow di met hyl anmmoni um chl ori de,
and m xtures thgr thyl

di ester di (hyd?@lﬁéna 1@33&3 Odugd}n%re%ﬁd%sg‘&snﬁ tplx mag lLr %fﬁﬂ# E’}aa’ae%ogm

parti cul ar | Forpexample; d¥endf et sal. paEmontma?aIthmt@naQ &7a 6 2A2p published

October 18, 1995 and incorporated herein by reference, teach a method of making soft

tissue products without creping. In another case, Hyland, et. al. in European Patent

30  Application 0 617 164 Al, published September 28, 1994 and incorporated herein by
reference, teach a method of making smooth uncreped through air dried sheets. Finally,
Farrington, et. al. in U.S. Patent 5,656,132 published August 12, 1997, the disclosure of
which is incorporated herein by reference, describes the use of a machine to make soft
through air dried tissues without the use of a Yankee.



1 APR 2002 J~ 1 WD 99/16974 PCTI US98l 20738 16 commercially fromWtco

Chem cal Conpany Inc. of Dublin, OH under the tradenane "ADOGEN SDMC~#pR 28!
_nentioned above, typically, half of the fatty acids present in tallow are
unsaturated, primarily in the formof oleic acid. Synthetic as well as

natural "tgldeyMgor4 all S5 within the scope of the present i ny@RidhdBaekE | S
al so known that dependi ng upon the product characteristic requirenents, the

degree of saturation for such tallows can be tailored fromnon hydrogenated
(soft)) to partially hydrogenated (touch), or conpletely hydrogenated
(hard). of bove-descri bed saturation | evels of are expressly neant to
be i ncl uded in the scope of the present invention. 10 It wll be
understood that substituents RlL, R2 and R3 may optionally be substituted
wi t h vari ouPapermelgsg Bibek as al koxyl, hydroxyl, or can be branched. As
nmentioned above, preferably each R is nmethyl or hydroxyethyl. Preferably,
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Optional Chemical Additives

Other materials can be added to the aqueous papermaking furnish or the embryonic

20  web to impart other charactenistics to the product or improve the papermaking process so
long as they are compatible with the chemistry of the softening composition and do not
significantly and adversely affect the softness or strength character of the present invention.

The following materials are expressly included, but their inclusion is not offered to be all-
inclusive. Other materials can be included as well so long as they do not interfere or

25  counteract the advantages of the present invention.

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

30 inorganic fillers. One traditionally used cationic charge biasing species is alum. More
recently in the art, charge biasing is 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



In the structure naned above each.Rl.is a C 1 - C6al kyl or hydroxyal kyl
group, R3 is Ci 1C21 hydrocarbyl group, nis 2 to 4 and X- is a suitdBbR &0
ani on, such as an halide (e.g., chloride or bromde) or nethyl sulfate.
Preferably, each R3 is C 13-C 17 al kyl and/or al kenyl, nost preferably each’
R3 is straiglghnghpin C1 S - C 17 alkyl and/or alkenyl, andpRrishsiod:sd

nmet hyl . Parenthetically, while not wi shing to be bound by tﬁeory, It is
believed that the ester noiety(ies) of the aforenenti oned quaternary
conpounds provi des a neasure of biodegradability to such conpounds.
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30 material should mot contain any ingredients that create safety issues
(either in the tissue manufacturing process or to users of tissue prQoapgtl6)?
~using the softening conmpositions described herein) and not create an
unacceptabl e risk to theenvironnent. Suitable materials for the vehicle of

t he presen i on inctude hydroxyl functional |iquids [ bly
water. . g“&&%@?#ol3rte 1 APR 2002 - 1 11 .i WD 99l169 §H5%?§é§§?20738
19 Wiile water is a particularly preferrngd material for use mthe vehicle
of the present invention, water alone is not preferred as a vehicle.
Specifically, when softenl ng active ingredients of the present invention
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supply nmoisture.to the cellulosic structure of the tissue. As is known in
the art, noisture serves as a plasticizes for cellulose. Therefore, thg 2002
noi sture supplied by the hydrat ed cal cium chloride enables the cellulose to_
be desirably soft over a WI der range of 10 environnental relative
humdltle‘1§,t9?j -3l m | ar structures where there is no caImP %

pr esent P esl red conpati bl e bl ends of the various el ectrolytes are al so
suitable. The vehicle can al so conpri sg4t unor ingredients as may be known
to the art. exanples include: mneral acids or buffer systens for pH
adjustnment (may be required to maintain hydrolytic stability for certain
sof t eni ng dﬁ??%m{g%a%msg)onaﬁ&thaﬁ% Pf Brodpcime F*}?g?‘&ﬂoeﬁt“s a(ﬂé methods of
silicone emappBingnthacompssiaai | abl e from Dow Corning, Corp. of Mdland, M as
Dow Corni ng 2310) as a processing aid to reduce foam ng when the softeni ng
conpositio he present invention is applied to a web of tissue.

St abi I|zersngnﬂ%ér"a!§%o be used to inprove the uniformty and shelf life of
the di spersion. For exanple, an ethoxylated polyester, HOE S 4060,

avai | abl e fSofiening Activeinerpdients poration of Charlotte, NC may be included for -
this purpose. Process aids nmay al so be used, including for exanple, a

bri ght emer, SUC?‘Q@aScrﬂ’dr?@&ﬂ;bouﬁE&%aXmg@Qt@inﬂaM e from Cl BA- GEl GY of

Greensbhoro, NC may be added to the dispersion to allow easy qualitative
view ng of the application unif®pmhfy- NVi Railgspection of the finished

ti ssue web, containing a surface-applied softening conposition, under W

| ight. 25 ~ Forwhergint he Softeni ng_Commosition As noted above, the sof t eni ng
eonposi t~on of the present invention is a dispersion of a softening active}
i ngredi ent in amiehte}e. Dependi ng on the softening active ingredient
chosen, the desired application |evel and other factors as may require a
particul ar | evefachfRisfa EniCregalingh grown, invdrowvlion tgroup, hydsocadhvp os iselstimtedt he

I evel ofg sof t enhpfocafyl ¥up, AKoRALEH broliR Ve g&agyobﬁﬁm—%ﬂh@fbwt 10% of the
conposi tion and about 3 % of the composition eferably, the softening

active -ingredi eeh Iqomara 5166, aikyaLsupa hpdibxydRYH SidGp, HYerdtarBi %r @libstitueed

iti t di t i
about 25% of t hBIEPPrBBIBER oMy oL A et FORTESEHTb Bl oduce t he
softening acti v - sy W%‘l &cg&@ﬁtﬁﬁ% &Ning conposition may also conprise

bet ween about 2 oan pre erably 35 about 10% of a plasticizes.

As noted aDat Cuirdfie (B 56 1 pREG TRV RATRRAE LY Olach 6 KCRERYICan - APR 2002
r~ WD 991 16974 ~ PC T/ US98120 i's water 3 tion, e vehicle

preferalfl y euersteios mstiyhsubipiealrefepblyapach RoieC st halkdior alkensl, émSF pEfpradlyand may
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preferred seffflever,nunfiomgppac.) canusetl at baurges @f énty avidanéd syrhesizo theopiatermary 1) i s
pr epar ed as[};h @g/sc g materials are nore specifically defined in the ‘
tabl e detal?lng npoSittion 1 which follows this description. Anpbunts used

in eachygstep arﬁxcﬁ”%&dcﬁfr&mmcilﬂerﬁﬁu%llﬂcﬂowednil aﬁnﬁglaﬁﬂﬁmmtgaﬁp @gtailed
in that table drochloric acid (25% solution), "antifoam. ngre i ent

and bri ght editallogdimezhipmandim heshigside.o pAtaliowdimesfivlanemoniym \omethyl 190
mxture is alh@ax daeitXtalldw) B 1hz§r'éo.ﬁum5m§h¢ efQNMUFHiIGHR | afe methm $1Bas| ng t he
wat er m xt ug . QF bl en(g f SO a 15 gs ac;tltwe ﬁ{&gjgedlc nt arrld %?yam zer
mel ted by hBagteidflon ?P'EPQFMS%YFP agraugg and A g '(dget‘;‘f elted
e, O 5ol R ek BE SR PO A ik ey 200
25 John Wiley and Sons (New York 1964), tallow is a naturally occurring material havmg a
variable compositfon. Table 6.13 in the above-identified reference edited by Swemn
indicates that typically 78% or more of the fatty acids of tallow contain 16 or 18 carbon
atoms. Typically, half of the fatty acids present in tallow are unsaturated, primarily in the
form of oleic acid. Synthetic as well as natural “tallows” fall within the scope of the present
30 invention. It is also known that depending upon the product characteristic requirements, the
saturation level of the ditallow can be tailored from non hydrogenated (soft) to touch
(partially hydrogenated) or completely t;ydrogenated (hard). All of above-described



distribute the disperse phase throughout the vehicle. (The water solubility
of the 15 pol yethyl ene glycol probably carries it into the continuou$ APR 2002
phase, but this is not essential to the invention and plastieizers which
are nore hydrophobic and thus remain associated with 'the al kyl chains of

the quat er 34 oo @e7apni um conpound are al so al l owed w thin t hecFrPE Fsthe
present invention.) Once the softening active ingredient is thoroughly

di spersed, part of the calciumchloridelss added (as a 2.5% sol ution)
intermttently with mxing. The fluid 20 m xture is then honogeni zed. Any

of the methods of honpgeni zi ng djspersions can be used for thjs purpose. An
accept abl e nBFEGR H‘?"gﬁo %ﬁ?‘g’ﬁ?b’ 'g‘e% t‘ggf I‘Wﬂ"dﬁgdﬁf i a‘ecﬁ"oﬂeh‘étj 'E‘prfeé?ﬂtng
conposi ti on intention.use a U tra-Turrax, nodel T45 S4 honobgeni zer, avail able

from Tekmar Conpany of Cincinnati, OH imersed mthe material for a period
of 4 hours. The Pegizpledy tpreferréds varhets ol theseesdftering activet ingredeuts taenpbatadreir e and

the stabili Z&h he?mfs toow égﬂ?@?%e&@r ‘Mﬁah?%‘t ?@;)tﬁ%e Vdu?ﬁ“gﬁﬂnar})ﬁgnigﬁ%mgﬂds of 1t he

cal cium chl ori 3e I s add as a 25% so t1 nued m XxiI ng.
APR 2D02 SnD tyng ghyfarmulpdcr/ US98/ 20738 22 Conposition 1 Conponent

Concentration Continuous Phase. Wat 100%al_ci ym

Chl ondel 0. 53%nt i f oan20. 15¢ ?%mﬁﬁ‘f)r'li&é hd%l‘%glm X

ppnPl asti ci zersl% 1rg/Bri ght ener 689 ppntt ab~li zer 40. 49% i sper se

PhaseSof t eni ng ARPT8 | ngredi ents23. 794. 0.34 %from 2.5 % aqueous cal ci um

chl oride sol uti OQQ%_S)_&)}:Q &b Ié@gbg%fo/'ﬁﬁé@ﬁ%gg@@% chl oride solution 2.
W ’ I'0’, "mar ke y DOwW

Silicone Enul sion- r’ni ng “brning Corp., Mdland,
M 3. Avail abl e mrightal3; T. Baker Chenical Conpany of Phillipsburg, NJ 4.
Stabilizgy is HOEjs9$Q60, fromdariant Corp., Charlotte, NC 5. Plasticizer
and softening active i,ngrédpi ent obtai ned pre-blended from Wtco Chen cal

Conpany of Dubl i fActif1 i@ EpCecliet srayp, bydrxyplkylsergup, hydrecahylios spbstipygg

di est elr ?;E"éf er nalgydrmmglngxﬁ?;r,taWWImed Eﬁéb}ﬂrﬂ&lzgi prowy, oﬂg&turss th&esfght ener : S

Ti nopa - X, obt aina rom ¢l BA GEIL.GY of Greensboro, NC The resulting
chemical softeni ﬁaﬁﬁ&;r’?’%ﬁglﬁ 3 aﬁﬁ&”ﬁ?w*@{m‘){%ﬂ' ﬂ°§3b@df§faﬁ’§is?5§$§ﬁtléﬁed
suitabl e for apphydedaibyhgroup, tikesylatedgiosp, denzybgroup, benhixtetothertef; andr ovi di ng
desirabl g tactil g ﬁi%t& O§iRRert @mpatible anion.

Preferably, Y = -0-(0)C-, or -C(0)-O-; m=2; and n=2. Each R substituent is preferably a
C1-C;3, alkyl group, with methyl being most preferred. Preferably, each R3 is C13 -C17
alkyl and/or alkenyl, more preferably Rj is straight chain Cy 5 - C{7 alkyl and/or alkenyl,
C5-Cy7 alkyl, most preferably each Rj 1s straight-chain C17 alkyl. Optionally, the R3

20  substituent can be derived from vegetable oil sources. Several types of the vegetable oils
(e.g., olive, canola, safflower, sunflower, etc.) can used as sources of fatty acids to
synthesize the quaternary ammonium compound. Preferably, olive oils, canola oils, high
oleic safflower, and/or high erucic rapeseed oils are used to synthesize the quaternary

ammonium compound.

25 As mentioned above, X~ can be any softener-compatible anion, for example, acetate,
chloride, bromide, methylsulfate, formate, sulfate, nitrate and the like can also be used in

the present invention. Preferably X~ is chloride or methyl sulfate.

Specific examples of ester-functional quaternary ammonium compounds having the

structures named above and suitable for use in the present invention include the well-known

30 diester dialkyl dimethyl ammonium salts such as diester ditallow dimethyl ammonium
chloride, monoester ditallow dimethyl ammonium chloride, diester ditallow dimethyl
ammonium methyl sulfate, diester di(hydrogenated)tallow dimethyl ammonium methyl
sulfate, diester di(hydrogenated)taliow dimethyl ammonium chloride, and mixtures thereof.
Diester ditallow dimethyl ammonium chlonde and diester di(hydrogenated)tallow dimethyl

35 ammonium chloride are particularly preferred. These particular materials are available



5 tissue paper produced from such webs. -1t -di splays a shear-thinning

non- Newt oni an vi scosity. Suitably) the conposition has a viscosity | &38R 200
than about 1000 centipoise (cp), as neasured at 25 C and at a shear rate of
100 sec’ 1 using the nethod described in the TEST METHODS section bel ow.

Pr ef er abl Wwolobgee§£MPOS ~ ~nor’ has a viscosity |ess than about 58fussneMare
preferably, the viscosity is |less than about 100 cp. 1 APR 2002 WO

991 16974 ~ ~ PCT/ US98/ 20738 23 An alterrate nethod of formng a softening
conposition according to the present invention is to prepare an aqueous

phase by first addjng th eIe rol é@a ciu '% 0_an riate
quantity of CQ@‘PEF“*W?W kiep & ?ﬂca#%‘ yge. ‘g]né‘h e é‘?‘ieé&e\/%@%émgal ci um
chl ori de. THADpGENfSDMé eI ectrolyte solution is then adjusted to -4. The pH
adjusted 5 water is then heated to about 150F (65C). Concurrently with
heating the wat &s mttﬂhienqluabtamn&rpjcaﬂnnmiﬁmd thedfay asids cpresest iis tatiowt @t at
about 150F (,gs‘%@degﬁﬁ.gﬁn tlﬁ%e%m; wame i UmBlelaty we IPRNA ARebwRh 25 %f | ol zes

is then adde aci dic sal tion m Xxing to evenly

distribufe ﬂ*ﬁ@mqtsfa%cepmfrtpe arﬁ%blnvw‘%dhwiwﬂ%wwm dependingrypen g Rspduct

sol ;J_bl lity Q{l}aric%sﬂgﬁte)q&'&éwdnﬁﬂﬂm@kgiﬁ@bf ﬁhﬂh{%ﬂ'ﬂﬁ &Rk Edrl]l%ﬁ/s ichn bf‘?aﬂoﬁeb@r&)m

conti nuous ase, bu ssent i e inv on an

i ast i oi sor SonRTmErEd i By RN QWA ERS el OraPHPSESORIERBHNGH ¢ b t he
al kyl chai nghaod). Alhef ahoa¢-desodtved satnnaori lavnlmfmmxpd:ssiy meait sobeaihtloduddvithiit hi n

t he scope oftheslg(re?perg}%ﬁpéscdt ﬁe&wnon ) The conposition is then allowed to

cool to roomte re an e antifoam agent is added. Any water

requiredyto bri ﬂgvlfl e undc?%éoeﬂﬂht”ﬂb&m@%i Qmﬁ‘k W%%ﬂtﬁné\léys& ﬁgﬂﬁ‘ge@t this

time. 1 Corrp05| I on Cormuonent Concent ra on Veh
100%Cal ci umWwish vamtueﬁrowaﬁmh Fsokieaxy!, Tydeoml.ugrican Be ibernehedoAp H’el!M‘}SgtaP%‘iezer 2

-9. 9% sper %&fé?&’tﬂﬁ e Rpras ﬂeth&pbﬂ H)erd)@gﬂhﬂleﬁdIérZIQy 9%t RzPQJ @Pj et pulist | oxane

YW EL l? grESZﬂ‘?j %%ﬂ&ﬁﬁogi éfg}éragha“glbmwfz%g%ée‘eﬁge o rbasaluhideraendg ©
- soprefé¥ablycea@hRyriscsabighicdipia kyDobal DifrefersblpPR3SCCHEE
\%icch ien :b ; SndPR" : %tn é}g rr@]8 elrhyndr A > &%g%ene
| fndRt'a PI%I)?]I ﬂ T érglﬁg’ﬁgf gemﬂﬁ'&ﬁﬂcﬁgl Cfliagﬂfyrl amPor/d enil)

gl ycol e resu m ca nrs a crea
slightl y VI Peaferebinii Xpésr hilaside nyimethyl sulfase. Fuphermors thewsqcbfmpmqurzas

descri bed beglmunfuld c&ﬁﬁb‘(ﬂx@k aﬂ d}ﬁ@ﬂa‘il?%ﬁaﬁma\&t fol #0094 8 Shel aoﬁd(@ﬁ ShdRper
produced from such webs. di spl ays a shear-thinni ng non 1 APR 2002 ~ J

WO 99/ 16974 aﬁ@‘l)ﬂ@%l"%?% za Newt oni an viscosity. Preferably, the
t h t d about
7000 op, a5 measured at 25 @1 m@it (GAbi BR3P 1 Usi ng i he

met hod g@f?%é%ﬁ%ﬁhxgﬁrt L:[‘I?Tse mm r m eé’mﬁg Ica%nacpg% Qt\xllvulsénr%l I g %}" ‘%qu‘\/ﬁ_‘t tlﬂg d5in

one pre & o1 e curren
i nvention nayesmuwpmxoned after the t| ssue V\eb has been dr| ed and creped,
and, nore preferably, while the web ~s still|l at an el evated tenperature.

Preferably, theOshstitimesnf uisshito SFAISTRATY AEmMABIIM EMPQYNE T SE df Bhareeseped
tissue web hQgfeRfiéh 5r9Qle¥é?iBed fn USUPAet NS 5t5h§ osr.arl&sﬂéd foqi’ﬂan el BU%n Augusl 6,

g;gr ?;ge? Oeanlggg IUWE Patent No 5, 53@53? ?s%ecf t0 Tro !).nogt ai ugl 2’[36%&(3‘1%0% II\} jonis

25 5,510,000, issued to Phan et al. on April 23, 1996; U.S. Patent No. 5415,737, issued to Phan
et al., on May 16, 1995; and European Patent Application No. 0 688 901 A2, assigned to
Kimberly-Clark Corporation, published December 12, 1995; the disclosure of each of

which is incorporated herein by reference.

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

have the formula:

‘Ol (le)z (1|11)2 |cl)
Ry -C-0-(CHp)y-N*t-(CHp), - N(CHp)y-0-C-Ry 2X-

\



10 hot, overdried tissue web after the web has- been creped as the web
passes through the calender rolls which control the caliper. The soft &pd rg
conposi tion descri bed abgve is preferably applied to a hot transfer surface
which then applies the conposition to the tissue paper web. The softening
conpositio be applied to the heated transfer surfac

macr oscopi gva(fwhﬁ" form 15 fashion for subsequent transfer ?olr{hhsgs??ggue
paper web so that substantially the entilife sheet benefits fromthe effect
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the order of 110 PSI (750 kPa). This pressure is sufficient to incrender 100k
tenperature of the cylinder to about 170C. The tenperature of the paper on
the cylinder is raised as the water in the sheet is renoved. The

t enper at ur e of the sheet as it |leaves the doctor bl ade can be m excess of
120C. The Y94 avel s through 5 space to the cal ender andP¢HES$8E8138and

| oses sonme of this heat. The tenper at ur,g of the paper wound in the reel is
nmeasured to be on the order of 60C. Event ually the sheet of paper cools to
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webs treat edordbe whhivter dfislcpredsot/is vintior inglide hedrak wl fianstiorfabliquids mess peefesahdor di ng
to the nethggdescribed in the TEST METHCDS section bel ow, they have been
found to have a softness inprovenent of at |east about 0.2 Panel Score
Units (BSU) piRksik&r ably, the softness isnprovenent is at |east about 0.3
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EXAMPLES




Exanple 1 This Exanple illustrates preparation-of tissue paper exhibiting
one enbodi nent of the present invention. This exanple denonstrates thepR 2002
production of honbgeneocus tissue paper webs that are provided with an
alternative enbodi nent of 'the softening conposition of the 25 present

i nvention (RY/¥6i4Ng the @l ternative nethod described above.pchifies0738
conposition is applied to one sideof the web and the webs are conbined into
a two-ply bath tissue product. A pilot d@al e Fourdrinier papernaking
machine is used in the practice of the present I nvention. An aqueous slurry
of NSK of about 3% consi stenc a conven 30 repul per
and i s passed tr}’élbt fofrtd 1%?8&%'8?%' prcgn ?I%'# pﬂ’é&%‘(’)‘%h%fﬁi“ﬁ %:%PETF‘? |er.
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Redi BOND 53 [ ered as a 2% dispersion in water and at a rate
of 0.2% bas§9 bgﬁé}tﬁﬁnd%fqﬁﬁg\géht of starch and the finished dry wei ght of
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and is assisted 20 by a deflector and vacuum boxes. The enbryonic wet web
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| ow densi ty afefdigetsod ofin saftenimgraativpeidgradititiin watee Griitableofos useeihwle vehisfe ofii gh
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i mper vi oUs resfn surface on suppor
supporting fabore eriteria eand® inclagdedsin|tharveahicle afithie spfigning mmqsmtmef theipedeentss of

the resin caglentign. 3R prekbht/th elRARYRe bdhhe AP Iolts [FRY dbbut 25BEL K RaigHS| €

area i s about 40% and the open cells remain at a freq uent?/ of a ou{j 562 per
square inch.© frite eofiening CORRPUHIGN, §ub %’e%f‘l‘ébfn‘ﬁﬂ oFfelarh gbajh 49 (Y the

drai nage unt doftefif@congiosifion. Peefer@bll) thercvamﬂelesﬁamys kwerh Qbbut 3&% adAVhbbL&
e B gl i BB SRR SR B kBB FRRCIERE 10,

62% by wei ghtlectrolyte. SRR nR@€) preferably, the electrolyte is used at a level of between about 0.3%

and about 1.0% by weight of the softening composition. The minimum amount of the

electrolyte will be that amount sufficient to provide the desired viscosity. The dispersions

typically display a non-Newtonian rheology, and are shear thinning with a desired viscosity

30 generally ranging from about 10 centipoise (cp) up to about 1000 ‘cp, preferably in the

range between about 10 and about 200 cp, as measured at 25° C and at a shear rate of 100

sec-1 using the method described in the TEST Methods section below. Suitable electrolytes

include the halide, nitrate, nitrite, and sulfate salts of alkali or alkaline earth metals, as well

as the corresponding ammonium salts. Other useful electrolytes include the alkali and

35 alkaline earth salts of simple organic acids such as sodium formate and sodiutﬁ acetate, as

~
well as the corresponding ammonium salts: Preferred electrolytes include the chloride salts



WD 99/ 16974 ~ ~ PCT/ US98/ 20738729 Thée sem -dry web is then transfen ed to
t he Yankee dryer and adhered to the surface of the Yankee dryer w thi &R 2007
sprayed crepng adhesi ve.conprising a 0.125% aqueous sol ution of polyvinyl
al cohol . The creping adhesive is delivered to the Yankee surface at a rate -
of 0.1 % APa¥IPH sol i ds based on the dry weight of the webPCBUSI8L0738ber

consistency is increased to about 96% b (;ore the web is dry creped fromthe
Yankee with a doctor bl ade. The doctor ade has a bevel angle of about 25
degrees and is positioned with respect to the Yankee dryer to provide an
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prepared by dissol vi n&hcal ci.um chl or| de inthe required guantity of water.
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The resul t antaididint hifdeolitic Babiligd fds:o ca’mutsoﬁéﬁg Ilsla/epli@maenai it adrtifdaad Y
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a conposi tion having ‘oW n roxi mate concentrations: 25%

Partial |y hydroggpated rhésj LRW ¥l gbeh ﬁtterWe' e QH@I—rﬁTtﬁ%&' sﬁml@é lé?‘tﬁ@”pound
5 9% PEG 400. S% CaCl Z 59% Water_ 1. 7% Pol ydi net hyl si| oxane The chem cal

sof tener i gisasraion.cFar example, foethaxylaed; westsn S éﬁo@@llarbbq from LClaggast si de

© 10 of the tiCoppocationldf OHarlbkte, 8¢ may BS fidluded fh@usfRBdekd.i Ng ti ssue paper has a
basts wei ght of about 12.8 Ib per 3000 fti. The web is converted Into a

honogeneous, doBivcesspids mnye;txbcbepaec_l, duiahetthgrion exafipé a tbrighteeer pagtess Tingmilict .
The resulti @ianst Lk Stitsindd ?eD%E tzr\gﬁslb?p&f%’r?&séo"il&tﬂé fhay B0 EGueRto HOLPESS

relative to the untrea .
to allow easy quahtatlve viewing of the application uniformity, via inspection of the

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

25 ' Forming the Softening Composition

As noted above, the softening composition of the present invention is a dispersion of

a softening active ingredient in a vehicle. Depending on the softening active ingredient
chosen, the desired application level and other factors as may require a particular level of
softening active ingredient in the composition, the level of softening active ingredient may

30  vary between about 10% of the composition and about 35% of the composition. Preferably,
the softening active ‘ingredient comprises between about 20% and about 30% of the
composition. Most preferably, the softening active ingredient comprises about 25% of the
composition. Depending on the method used to produce the softening active ingredient the
softening composition may also comprise between about 2% and about 20%, preferably

35 about 10% of a plasticizer. As noted above, the preferred primary component of the vehicle



15 Exanple 2 . This- exanple il-lustrates another nethod that can be used to
make soft tissue paper treated with a softening additive accordi ng tloAPRHE
present invention. This-exanple denonstrates the production of a |ayered

ti ssue paper web with the 'softening conposition of the present invention
(al so prepsesnlayrst he al ternate nethod as descri bed herei nbelcangys26as
applied to both sides of the web; wherein the web is suitable for a
single-ply bath tissue 1' product. A pil2dt scal e Fourdrinier papernaking
machine is used in the practice of the present invention An aqueous slurry
of Northern t. 3%.c n5| N

using a conv‘gqia}c\gﬁgll Cfrétrat th thérw%% | %t‘alégl scé)glptlf'u ka %ry%féimf)l ﬂ'g‘a]?ai Ward the
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the finishe Wit the S p added
to the NSK S?ﬁ@ggp % 3¥&€g§gtgﬁi3$mﬁgﬁ%gggégﬁdeﬁngﬁw : arezqggsgbased
on the dry vMmgAY Qﬁ°ﬁqﬁ§“N§N”PWBEW§ The absorption of the 30 tenmporary wet
strengt h g esi n iS5 paahaneeHredRfehiRg cdhidsitibe 8t @ prekdht trtoeﬁthme&hpo@ﬁohn l'ine
m xer. 1 APR 2002 WO 99/ 16974 ~ PCT/ US98/ Z0738 51 An aqueous slurry of
Eucal ypt us Haritingseed@siptors B’b‘t@atstlalabtiutmfs%eetfwslbstt‘émctnm the phlddeapingsi ng a
convent i onal ci bR Hfich foloPARARsdripfioN HindhnB! REKinlaBE sib OB i B} f cadbOX
of the Fourdrinier. In order to Inpart a tenporary wet strength to the

fini shed prowsudt inathd finished doupositian Hetafledt innthatstable. ﬂhnthydugcltiémt had 2% ace of
the tissue p % rez ared a S added to
t he eucal ypt%@l %g?)bgrff&oarg %g?é? '%Btsang %rlgﬂtﬁ‘te??%lag%%% k)hec?g?m%ﬂ‘tc 6“%@%‘9% Bafsz 750
based oma heTids mtmeghthcmhcatcdt tbabaudals‘yﬁt(lﬁg d)i Cetcarrenkewitbhaatipg thewaeek t he

tenporary wet. str t.h in is enhanced by sing the tr ed slurry

thr ough an ARSI OSBRI arhan Pt e st i OF AT 6 S o1 at
the inlet of empdrareifaPout 056 E@BSCﬁﬁﬁﬂﬁﬁlt&fmﬁhﬁMBf&&&ﬁ?/% 2AS€ thgRicht@at ot al
wei ght of the NSK fiber sl urr%é The eucal yptus fibers kew se, are

di | uted wi t hPlagHeieer indhearsloly pddedjio,thethepfed acidig aqusqpsophase H‘tbéh’sll‘&;toeﬂé'}‘yof
about 0. 15% faskide Ofle tch&e?s@t asé"@lngﬂéhogﬂ( tﬁeh‘%e}ﬁblgal(’y}@ WYeeek Rﬂbllﬁy YT e The
eucal yptus slurry and the NSK slurry are both directed to a | ayered headbox
capabl e Hf mlwﬂtytﬂnaeh’m@r@h@blmhws iterstoat@ contfruous phasy, betdhis isnot essentinldy ar e
deposited on e has a
ayer ed headgoy puh Ak flaBlelfutith b ok llfdhdlifng dlNeRER ol BEN W
chanber. Thetheolkyzl qbpinasf ﬁuelqeztemhmranynanmnpmmdnd ire aisghlliowel wittpn thadedpet t om
headbox cha and, . si nul t aneousl the NSK fiber.slurry. is punped
hrough ¢ ho. i weRStndelin) ORER phenlr Goie areiEt bty FioBBRR ac i on
ont o t he Fousfdhd cdl@imwhlogidé 3 aldddntad helsetosmhmohhimemittaywwﬁm‘ﬂﬁ:y@ime feid, of

whi ch about 80%|s e up of the eucal i bers, and, 20% i s of
the NSK f{ pefgur e@mﬂw g ?fﬁ%t&éﬁ ¢ wéL%%aﬂwl%Weworecaa auteg
assi sted by g 46 Ipafdoss. &ndceéa@blumta@aﬁf hdhéyefiing 04 uonganowqt.ﬁmysopthea
5-shed, satin weave configuration having 87 machine-direction and 76

cr 0ss- machi nefignipg e9mRATItDE itdp uasc Dite-Trros medshdt S4 berposenizer, avadahiefemyel v .
The enbryoni iRgr
consi st ency SR ChiPRLATTIRIIRa O irkitd FENE Haldhublor bbb 6!
fabric. The chnyositjor ssishéncallowed tastoghtedtoom tempstature aphithe gtabilidernsiléwiydddedssue

netvork o bR G ! SEAEEABRCS A TRRA (o SoliRply TS

by casting awith sgneinwedanixingesi n surface onto a fi ber rresh supporting fabr| C.
The supporting fabric is a 48 x 52 filament, dual |ayer nmesh. The thickness
of the resin cast above the surface of the secondary is about 15.5 ml. The
knuckl e area is about 39% and the open cells remain at a frequency of about
78 per square inch. 1 pPR 2002




WO 991 16974 PCT/ US98/ 20738 32 The web is carried on the drying fabric past
t he vacuum dewat eri ng box) through the bl owthrough predryers after WaRRCH0Z
the web is transferred onto a Yankee dryer. The fiber consistency is about
27% after the vacuum dewateri ng box and, by the action of the predryers,
about 650/%%39%9;40 transfer onto the Yankee dryer; crepi ngP@‘iiHFs?j;/Yd%s
conpri si ng a 0.25% aqueous sol ution of polyvinyl alcohol "I's spray-applied
to the Yankee dryer surface by applicapprs; the fiber consistency is
increased to an estinmated 98% before dry creping the web with a doctor

bl ade. The doctor bl ade has a bevel angle of 25 degrees and is positioned
with respect to the Yankee dryer t&OpWweitidd an i npact angl e of about 81
degrees; the Yankee dryer is operatefipaakntabout 315F Cdickhtratichhe Yankee
dryer is operated at about 800 10 fpm (feet per mnute) (244 neters per

m nute). The web is then QasseocustBhasseen two cal ender rolls. Both the top
and bottom cal ender (transfer) | s are sprayed wt C ical t softener
solution, further described belv%l\?/)é,r using SU 14 air atr%%toz{bﬁg nozzl es
(Spraying Systens Co.; air capCazasrGhlends’'f| uid cap #2868f Conponents of
the chem cal softener mXxture apgfoakd 1. Partially hydrpgepated tallow

di ester chloride quaternary amoni um conpound prem xed wth pol yet hyl ene

gl ycol 400. The prem x is 74% HY¥CeierieAcidimmoni um conpddiem( Adogen SDMC ype
fromWtco incorporated and 269takkizeP00, avail able fromjej. Baker Conpany
of Phillipsburg, NJ). 20 2. Cabci%lﬁ}m @loride Pellets fromJ. T. Baker
Cormpany of Phillipsburg, NJ. 32849 i ric acid from J. 3¥PPBaker Conpany of
Phi |l lipsburg, NJ. The chenical Ssbilizeter nmi xture is prepm9ss by di ssol ving
calciumchloride in the rﬁgpgraggagyanti ty of water. The salt solution is

t hen adjusted to pH of abou using sulfuric agid. The resultant m xture
is heated to about 75C. The pr éofteningiAcivaingredigny conpouddd25 and PEG 400 is
t hen added as a paste andlstli¥r’edromi.§ % api@usiatdiunehlosdd sohitipn honbgeneous.

bropor i on Suf11cient to- pr g0 HE° & KRB 1 et CUORMGTREE Toll wing |
approxi mate concentrations: sgltioParti ally hydrogenated tall ow di ester
hlorid t ' d 30 _16% PEG 400_5% CaCl 2 54% \W\at 1
APR 2002 VIO 99/ 16974 . PCH CipgroBmasions DoCarias 240 kb s are bi ased
together and operated at surd@E€ormiged. MidBAd Npm (about 195 neters per
mnute). The chem cal softener mxture is transferred fromthe bottom

cal ender roll to one side3ofAvatiehle frem del - RekeriihenticakCampeneetur e. The reel

whi ch winds the paper onto tﬂi‘uﬁlics%%,kf operated at 656 fpm (200 neters per
m nute), which produces a 5 per%en crepe of about 18% The resultant

ti ssue paper has a basis YeiSitilizef is#HORIS 4060, fomiTlptnt S&PY ft~. _ The

resul tant one-ply tissue web is] cog{\éﬁrte_d into a layered, single-piy creped
pattern densified tissue pagelPiptodlict with an inproved tactile sense of

softness relative to an uBt r@akiePeARtSRhing active ingredient obtained

pre-blended from Witco Chemical Company of Dublin
OH, as DP-SC-505-91, which is about 2 parts tallow

diester quaternary and 1 part polyethylene glycol 400.
6. Brightener is Tinopal CBS-X, obtainable from CIBA-
GEIGY of Greensboro, NC.

The resulting chemical softening composition is a milky, low viscosity dispersion suitable
for application to tissue webs as described below for providing desirable tactile softness to

5  tissue paper produced from such webs. It displays a shear-thinning non-Newtoman
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 composition has a viscosity less than about 500
cp. More preferably, the viscosity is less than about 100 cp.



10 Exanple 3 This exanple illust+ates another frethod that can be used to
make soft tissue paper treated with a softening additive accordi ng tioARRhE(?
present invention. This.exanple denonstrates the production of a |ayered

ti ssue paper web with the softening conposition of the present invention
(prepared o dodngomar ef erred net hod as descri bed above) appl i pdriussesiinissne
side wherein the tissue paper webs are conbined into a two-ply tissue paper
product. A pilot scale Fourdrinier papetyvaki ng machine is used in the
practice of the present invention. An aqueous slurry of NSK of about 3%
consi stency is de up usi.n onventjanal repul per and.is ssed t hrough
a stock pipe toﬁ%/;ra?}crtngtg “ﬁcélé b(gfxtgg?m% ﬁegoﬁ%%t?gd?‘f 0(3{2‘.0“ f&cof%n%ﬁdgglf p(“?jc’e'i’trrpart a
t enpor ary wetvestianasn tpt prepace arhajutéusipbise by fro ddding the elddirdysfeaticimrhiofiddar ez
750 is prep i L t | gl.ent to
ol i ver 0. 53 P EB0nlge BEERE bE vaitf MR G P, BooReld®sr it ed

absor pti on &rlewmehlogfe dihg pil ofghe elsctreligsplutiongs thep adiasiediacddThspihadiustedg t he
treated sl Urwayertifi iRt Gieated td Bbdut NGOYH EIPC). TanAlreally QAMShesling M WiterFal ypt us

Har dwood Kraft fibers of .about 3% consi.sten i usi a.
banvont: onarepet sadind BB R S Hiledd S5k uSaTte it e dfla Rixurer c agbox
of the Four of quatemary ¢amppnuokbandtplastieipang then dddedtorthe heated acidic salhsplitionovithhe

finished pr ;S h @éjﬁsi, i nti - b h ce of
the tissue g‘ggﬁei_%,tggqiﬁ&(ﬁl S eefé}?eoﬁlao a:;5 g%??@%ougg&%dﬁ%rv eﬁ%%’egrhghw t?rs added
to the eucalsylpbiliyy ofithecpolysthydeng glysolrpsehably epmries itante thecodtimoys phage, YpsthisPar ez

750 baseg ong h&ees%ﬁan%itsmnveﬁtiohhﬁd?m&iya% Wauchi € miore AjifofHIBRIAlItAR Of the
1 APR 2002 WO 99/ 16974 PCT/ US98l 2?17- 8 f34 tenporary wet Sstrength resin is
enhanced by "Fa¥R aifgciatad with dba dlipylahaipg gt the udigRery Fmmentyny gorppating areralse NSK

fibers are dilbwédewhthm the seupe bEthemiesdnt diverttior.) Tht edmpkitian fsaRenullaized ® cdol

consi stency .of about 0.15% based..on the total ight of the NSK fiber
slurry. The ' roeolﬂ%gﬁmfﬁlfaumsré? ?‘gghre sa,“tl %aﬁ‘e%%%‘e‘? ag?eed -4y ot Ed r\t/"\fl;“f"f'%d[\g ibF e 3h/zft er at

the inlet ofsofieringrompesitiando 0% moilsotaddedyat s tarout 0. 1 S% based on t he total
wei ght of the eucal yptus fiber slurry. The eucal yptus slurry and the NSK
slunry gse both directed to a |ayerednigasaox capable of maintaining the
slurries as separate streanms until they are deposited onto a_formng fabric
on the Fourdrinier. 10 The paper neeMRPMEMas a | ayer edcOBELRHRESD having a top
chanber, a center chanber, gn a bottom chanber. The eucal yptus fi ber
slurry is punped through t ¥8p and center headbox chambers and,

si mul t aneously, the NSK fiber sWaary i s punped t hroughQsShel®sst om headbox
chanber and delivered in superp r jon onto the Foyr@drinier wire to
‘formthereon a two-I ayer enbryo%?lg’%f/\neﬁlaidf whi ch about 830}%5 made up of

t he eucal yptus 15 fibers and 20%amhde up of the NSK filg& s. Dewatering
occurs through the Fourdrinier Wikgicashis assisted by g @l £ctor and
vacuum boxes. The Fourdrinier wire. is 2of a 5-shed) satin er

confi guration having 87 machi neP#%%€ti on and 76 cross- ndcHP ne-direction
direction nonofil anents pebDisp&@éiPhasespecti vely. The enbryonic wet web is

transferred fromthe Fourdrinie ire,, at fi.ober 20 congj gt ency of about
15% at the point of transfer) t§°§énbr§§t[f°g‘7?1§’§regf'e§‘{ ng fabr?ic.&%The dryi ng

fabric is designed to yield a p il ed thgssdg e h, dhgeont i nuous
| ow-density deflected ar eag' arrg{’]lg%&gtv}\}ggﬂfgﬁﬁéa con'Eb';lﬁng%aéu he?wg? of high
density (knuckle) areas. This desntipfgke fhid cmarketedr b (Gapgrat sEle¢trigy an

i mpervious resin surface onto achnpsily ofeERkrOHOREF ting fabric. The
supporting fabric is a 45 x 52 filanmént, dual |ayer nesh. The thickness of

the 25 resin cast is about 210 nplasihRyshdisBRenmpuavd inp@dibtdbtathed The knuckl e
area i s about 40% and the open cells r‘ggai r&{at frequenc og about 78 per
square inch. Further de-wateringrraendedBom W eqddepyra ‘BE‘@’%{?& si sted
drai nage until the web has a fi DablicOHSisDIRRICIF0HD 1 aldoeitis 24 2

parts tallow diester quaternary and 1 part

polyethylene glycol 400.

The resulting chemical softening composition is a creamy, slightly viscous dispersion
suitable for application to tissue webs as described below for providing desirable tactile

softness to tissue paper produced from such webs. It displays a shear-thinning non-



VWhile remaining.in contact wwth.the patterned formng fabric, the patterned
web is 30 pre-dried by air blowthrough predryers to a fiber consi stiefynf
about 62% by weight. The sem -dry web is then transferred to the Yankee .
dryer and adhered to the surface of the Yankee dryer with a sprayed creping
adhesi ve qahpyriedrang a O. 125% aqueous sol ution 1 APR 2002 pen9$s26244

PCT/ US98/ 20738 35 of pol yvinyl al cohol. The creping adhesive is delivered
to the Yankee surface at a rate of 0.1%adhesive solids based on the dry

wei ght of the web. The fiber consistency is increased to about 96% before

the web is (dr edfro kee t.h 5 The tor

bl ade hals aIg vé?/ng ‘chséty ?1 %5%}}'1’ q@% C&‘Eéj\%sgbogagﬁda |vés°8§5§' g'f%’ﬁeé‘d abgut ﬂ8 espect

to the Yan k@etlmrsyﬂp)taod phany @R cpnas mprsuted ahd$°eC ofid atmsiteaBiatedefgio@asc! The

Yank d { OF (177C d d
ankee dar yel.[smlfg%he ?ﬂ&l cﬁgcri%rzd & i ef%?ﬂyﬁgout ]Z% ﬁ&m%telo%s ( ) and_a spee

of about 800 eet per m nut neters per mnute). The web

I's then passed‘ between two cal ender rolls. The bottom cal ender (transfer)

10 roll is é@l-‘é%ﬂ@&—“-@ﬁt—@i a chem cal softener conmposition, further described
bel ow, using SU 14 air atom zing nozzles (Air cap #73328 and Fluid cap

#2850) & Spr ayﬁ&g;ﬁm&ﬁmlﬁﬂmeﬁf tﬂé\heﬁftrﬁﬂg cokdposxﬁheoﬁmecﬁmbinnamoﬁ fHal S ar e
bi ased toget her,. at a surface s

(about ZOOet’rrlaathl jed after e tlssuf %eﬁ B pr oag?}% creped i 2T %r gﬁ'o?'f“éeo%'ﬁt 18%
15 Agents uwebchs smil am qhveqsénmnemmrefPrdzfb@blah@amsc@dmmcmmsmomsmpﬂm tare: 1.

Partially hmﬁ BRGCHAL AL ﬁLJugweg bl Sihe Qm,qg WidGndlbtith %ﬂ&g&.ﬁ%ﬁmﬂhm gonpound

prem xed w th pol yet I ene (&Pyco . The pre-mx is quat ernary
ammoni um c opETsenkediment o0& r%?fF’W‘t‘Y?@“%Qm sefipniug Aoyapasition ipapnlicd to @H. 20 |

2. Cal cigum Kd| sveideied Bsdub e dfteOtRe EMbScdsQia_srec@goﬁdohﬁtwpasM -thrdu hSthlel cone J
Enmul si on (Dongo rusn %310 fron&[@ow Cor ni ng rp. of Mdland) I\ﬁ

Hydr ochl or i @88 & “Conpany of Phillipsburg, I\L] 5.

Et hoxyl at ed pol yester (HCE S 4060) stabilizer fromdariant Corp., 25

Char | ot t e, NC. The sbiteningesumepositityr deshiigadeaboyel nopraferabBSapplied to mhot bansiei gy

Corp., {?f?&r Qhi NQhenTE&clﬁp Q}E]Q] %&k%d%ﬂfokeﬁe{hemlgghy rp?ipér whl PR ‘sn'oq}cg%g

conbi ni ng t ant i oam
composition should be applied to the heated transfer surface in a macroscopically uniform

15  fashion for subsequent transfer to the tissue paper web so that substantially the entire sheet
benefits from the effect of the softening composition. Following application to the heated
transfer surface, at least a portion of the volatile components of the vehicle preferably
evaporates leaving preferably a thin film containing any remaining unevaporated portion of
the volatile components of the vehicle, the softening active ingredient, and other

20 nonvolatile components of the softening composition. By "thin film" is meant any thin
coating, haze or mist on the transfer surface. This thin film can be microscopically
continuous or be comprised of discrete elements. If the thin film is comprised of discrete
elements, the elements can be of uniform size or varying in size; further they may be
arranged in a regular pattern or in an irregular pattern, but macroscopically the thin film is

25  uniform. Preferably the thin film is composed of discrete elements.

The softening composition can be added to either side of the tissue web singularly, or
to both sides.

Methods of macroscopically uniformly applying the softening composition to the hot

transfer surface include spraying and printing. Spraying has been found to be economical,

30 and can be accurately controlled with respect to quantity and distribution of the softening
composition, so it is more preferred. Preferably, the dispersed softening composition is
applied from the transfer surface onto the dried, creped tissue web after the Yankee dryer

and before the parent roll. A particularly convenient means of accomplishing this

application is to apply the softener composition to one or both of a pair of heated calender



acid and fluorescent brightener~in the required quantity of water. This is
then heated to 30 about 75C. The prem x of quaternary conpound and PE&mMOQ(?
is then added as a nelted. 1 APR 2002 WO 991 16974 36 PCTI US98J20738 |iquid
and stirred until the mxture is fully honbgeneous. The 2.5 % cal ci um
chloride sowW@9¥/®874 s t hen added with m xing to thin the sol WdTAISISANTI8

U tra-Turrax nodel T45 S4 honogeni zer is then utilized for 4 hours on a

40- 45 gal l on batch. Once the sol ution hd2 cool ed to room tenperature) the
pol yester is added with mxing. Finally, the 25 %calcium5 chloride

solution is RUdemhichTRe AANROREHroSingr 1ot Whnbir SuffcLPPbrt {he pravefif é&éeﬁiﬁé to
provi de a conposi.tion havi ngwtehe foll ow ng}efitg)gr oxi mat e concentrations: 24%
[

Partial |y hyCHTPgeHoR @0 ST Byethcs 2pd Foriyel knrsnpethp drgd dssroNWrRiA B8 npound
12 % PEG 400detfedtabpevoOhEfiRisked ptodiéd er 0. 15 % Silicone Emul sion 13 ppm
Hydrochl oric acid 0.5% Pol yester 15 89 ppm Ti nopal CBS-X The chem cal

sof tener m xtur .| I ) al der roll to ong side
of the tissue V\gﬁélﬁztl é%g%tg%ﬁgge%?gq%@ﬁe&?é@ﬁ% ;Ehr?gf Frg%%ompoé)ﬁlrg?n 0a@ca
basi s weiSght tissfe wboBeferrmeg & Fipurgdy a gegsergeb IMisonwerdnier fbio Hmst woriigroh a

honogeneous, 7 giiinefeRbd toOY BRQURA 5T HE5L1HR 38 biekSirk 28 3 WERUGTRARRKC R4 oduct .
The resulting tjssue aperuggs n inproved tactile sense of softness
t

relative to ‘F*H’éls_lPﬁftrté 8o welkatirevaY PruEdeRahp rdindgesl sediged t o
denonstrat e Vitked dipers/ bladhediveippledby Sprasapplivedrss. Drgiag mOm'gatdfedttk}esteam-
conposi tions, 0 éh resept jnvention. 25 Panel softness o he treated
webs from Exléeﬁ%fi i d?’e&r%a"d\?b%q; &ir ydich 3 g%f?%sﬁnﬂ§“f'ﬁ%t°‘ﬁ§f%§laﬁta5§&"f’€éd in
t he TESTIOVETHODSins ectt shown. bk oweb isThen drgsteptd frofm thdlankew diyeas bpdodtalbdadg Wi t h
other Dropers |y Ghich 1eis!deGalath HERA)LaBL ARk I dnt BodBileohmad 4B 6
Exanpl e 1Exarfpﬁ er 2El>?a_rrp1se 63%5515%5 [ gpﬁ?ér( 1b 380 J?t%% .gch . g%ﬁ f&‘e

present invention 1s sprayed onto an upper heated transfer surface designated as upper

calender roll 10 and/or a lower heated transfer surface designated as lower calender roll 11,

by spray applicators 8 and 9 depending on whether the softening composition is to be

15  applied to both sides of the tissue web or just to one side. The paper sheet 15 then contacts

heated transfer surfaces 10 and 11 after a portion of the vehicle has evaporated. The treated

web then travels over a circumferential portion of reel 12, and then is wound onto parent

roll 13.

Exemplary materials suitable for the heated transfer surfaces 10, 11 include metal

20 (e.g., steel, stainless steel, and chrome), non-metal (e.g., suitable polymers, ceramic, glass),
and rubber. Equipment suitable for spraying softening composition of the present invention

onto hot transfer surfaces include external mix, air atomizing nozzles, such as SU14 arr
atomizing nozzles (Air cap #73328 and Fluid cap #2850) of Spraying Systems Co. of
Wheaton, IL. Equipment suitable for printing softening composition-containing liquids

25  onto hot transfer surfaces include rotogravure or flexographic printers.

The temperature of the heated transfer surface is preferably below the boiling point of
the softening composition. Thus, if the predominate component of the vehicle is water, the
temperature of the heated transfer surface should be below 100°C. Preferably the
temperature is between 50 and 90°C, more preferably between 70° and 90°C when water 1s

30  used as the predominate component of the vehicle.

While not wishing to be bound by theory or to otherwise limit the present invention,
the following description of typical process conditions encountered during the papermaking
operation and their impact on the process described in this invention is provided. The

Yankee dryer raises the temperature of the tissue sheet and removes the moisture. The



1 APR 2002 WO 991 16974 37 PCT/ US98/ 20738 Product2 ply bathl ply bath2 ply
bat hContent of Softener (% '1.11.31.7Caliper, ml 13.815.219. 4Tensi | e ppR 200
Strength (g/in)45S393472Saf t ness score, PSU+0. 84+p.93+1.1 1. The content of
softener ~s expressed as a % of partially hydrogenated tall ow di ester
chlori de su@md®redsry anmmoni um conpound, by weight, conpared rar/w$ssomsal

wei ght of the finished tissue product. 5 As can be seen, all three tissue
paper products conprising treated webs 2% e substantiall y softer than an
untreated control (reference for softness evaluation). TEST METHODS

Sof teni ng Agdah¥ Brel el RAHRNarkEY &' orP the TordaUst Y02P41Si750 ¥ba)l AGis2 B4 %50 of

softeni ng active ingredients descrl bed herein t at ar e iO retalne

tissue papetifans t-Rarepss the fomerpee Bl the gylinder tocpoutc VaE. é’awutﬁnp%urapﬁl i cabl e
art 3 ghe\sMi tﬁebhﬁﬁi&bﬁh& eymaem:cragen,as tmolvaaéren ﬂ@tshééemém&@demtfé tla'nqﬁerﬂﬁllé%'f
met hods [ e usefu or ermnin rticu

retai ned by ?ﬁ@egﬂsétsllﬁ%"eﬁgﬁeq‘”“’w& < G3P PS ng ﬁé’%ﬁ%@c I@“Q%ﬁ?‘dﬁ&?’? %fhéwﬁ
det er mi 15 ngspudeeto theavalender and thi ineel mdelﬁsas sede ofithis deaaThe taﬁmﬂuxemf&ﬁmwnds
(QAC) that \g@l}ﬁdqﬁ RS Eleg npe\ésn%éhet&r% € %I'def QP gsﬁahﬁﬁg the st élt

standard anionic surfactant odec ut |fg’np| s used
to titrate o9l OO iampgragure} Thisatan iaksramirivbrse +ﬁ1qm Mtsdp dayq éqsvamcmg emthof

St andar d Sofizé df @iepapdr@oll. s tRVpapE BB AL aBLoRbsHRMthie FdEhE RnobiierePr EPAr ati on
of the standard soI utions used |n th| s titration nmethod. 20 eparatlon of
Di m di um Brom dlctar To a }tgézvolurretrlcfla AggAdd
mlliliters of °§ 8"%?‘&??“‘“0‘1% PES5 M98 isapalie to the nopeF; 98/ 70738
38 B) Aud 4ii)isrdvcrdﬂéd (Ilhxemvitewdﬂedmohﬁ gipercvishithp Rofreping] composiinCat this nithoa k

E)lolagtel OrI\II’Y JS%B{C?CII{ {0 CII'US%EH'IC }%pgr 10 OS|C g% ngi%nt Ial'?lgllljrﬁ fjtses%’eng!tﬂ gnd tg}cchlcé%sr le }

onents

Thus, no further drying is required.

Alternatively, effective amounts of softening active ingredients from the softening
compositions of the present invention may also applied to a tissue web that has cooled after
15  initial drying and has come into moisture equilibrium with its environment. The method of
applying the softening compositions of the present mvention is substantially the same as
that described above for application of such compositions to a hot, overdried tissue web.
That is, the softening composition may be applied to a transfer surface which then applies
the composition to the tissue web. It is not necessary for such transfer surfaces to be heated
20  because the desirable rheological properties of the composition of the present invention
allow even application across the full width of a tissue web. Again, the softening
composition is preferably applied to a transfer surface in a macroscopically uniform fashion
for subsequent transfer to the tissue paper web so that substantially the entire sheet benefits
from the effect of the softening composition. Suitable transfer surfaces include patterned
25  printing rolls, engraved transfer rolls (Anilox rolls), and smooth rolls that may be part of an
apparatus specifically designed to apply the softening composition or part of an apparatus
designed for other functions with respect to the tissue web. An example of means suitable
for applying the softening composition of the present invention to an environmentally
equilibrated tissue web is the gravure cylinders and printing method described in
30  application Serial No. 08/777,829, filed in the names of Vinson, et al. on December 31,
1996, the disclosure of which is incorporated herein by reference. Also, as noted above, the
softening composition of the present invention could be applied to (e. g. by spraying
thereon) a smooth roll (e. g. one of a nip pair) of an apparatus designed for other functions

(e. g. converting the tissue web into a finished absorbent tissue product).

]



C Add 40 ml. of SN'H2S04 D) Fitt—flask to the-mark with distilled water
and mx. 5 Preparation of the NaDDS solution. to a 1 liter volumetri¢ APR 2002
flask: A) Weigh 0.1154 grans of NaDDS avail able from Al drich Chem cal Co.
of M I waukee, W as sodi um dodecyl sulfate (ultra purge). B) Fill flask to
mark w th Wos291697dd water and m x to forma 0.0004N sol uti orcTiUshdmmd3gl0 1.
On an anal ytical bal ance, weigh approximately 0.5 grans of tissue. Record
the sanple weight to the nearest 0.1 rrg.272. Pl ace the sanple in a gl ass

cylinder having a volune of about 150 mlliliters which contains a star
magneti ¢ Stirrefynilds b bang" RARAEGdedy | MR annAdtls20eiild kel hET
nmet hyl ene chl oride. 15 3. " n a f;??re ,holJ(}),d) pl ggggtﬁeg%g}/% r%hgér{hgn&ge'ﬁ'f& pl at e

turned to | oiRmResifons pef {he (ARgsen onyesfion  gre apartigularlyoiswitaplei (fer gpplicationg tand
usi ng a gr acinair@theaally aqlalibrataditssdbwebsibbdauid: er s of di mi di um broni de
i ndi cator solution. 4. Wiile stirnng at high speed, bring the nethyl ene

chloride to a fuyll i j g ff the. heat ut.continue to,stir the

sanpl e. The QACH\‘M ﬂgéﬁﬁg&vﬂpgﬂw@ﬁgmﬁr&e %ﬁhg?vebsd’qfs%ffellr‘f%gacgv%'f‘%féd‘%? or ed

conpound5i n t he nendyithen gonvalagicicampeneyiar As Sresuls itegmmufiofiwater oarried toghe

titrate the sanpl eyjhd veB BPlsithi me%gtdagulpaaaiaﬁksclo%&!rx§&0é§81&,le e the_done
or

by adding an aliquot_of ;titrant and rapj stirrin ‘ séconds. Turn
of f the stir pl at ePreisred pmppsiton descabadgndlabls lqis @pplisd do efiisede wabeat ajlevebnsi ty
of the blue col or.prb¥iding®.590tdBener Sctilf dbotdl 1B IAREeAD B afhidd 1 thd Wiy, TRE S Of
titrant, rapidly s irl. flﬁr %0 25 seconds and turn off stirrgr. Agai n check
the intensity of tARPSPUE W8P oo™ etB%talsu‘i WERY e 1! \RPeRtaBlosEWE and
mllilitl@rs Wien thmehdieallyethlde. starts to becone very faint, add the
titrant dropw se between ~stimgs. The endpoint is the first sign of a
slight pink gglor in the nmethylene chloride |ayer. 6. Record the vol une of
titrant used to the nearest 0.05 nl. 1 APR 2002 ~1 WD 99116974 39 7.

Cal cul ate the ar;ou;eﬁ of QAC in the product using the ;&;ati on: (mlliliters
of NaDDS - X) * 2y hehygraseqpigpreperties ofthe preferesiplectalytsy emlgupciroridn Sinday 38
Were X is a bl anklesspra @6itiof nofothé avat@dinbyhet ddmipatifith @0 SPGE indERvMIabIBOWE t he
QAC of the 5 present i nvsptli on. its the ml.l iogrhams of. C that 1.00
mililiters of NaDPESSHPRPY{PYFiRg&he tenspy properfies of theyzegted wgd o1 one
particularly preferred QAC, i.e. diestherdi (touchhydrogenated)tallow

di met hyl15chl or i J&hen webs treated as described above have been evaluated for softness according to

the method described in the TEST METHODS section below, they have been found to have
a softness improvement of at least about 0.2 Panel Score Units (PSU). Preferably, the
softness improvement is at least about 0.3 PSU. More preferably, the improvement is at
least about 0.5 PSU.

20 EXAMPLES

Example 1

This Example illustrates preparation of tissue paper exhibiting one embodiment of the
present invention. This example demonstrates the production of homogeneous tissue paper
webs that are provided with an alternative embodiment of the softening composition of the

25  present invention made using the alternative method described above. The composition is

applied to one sideof the web and the webs are combined into a two-ply bath tissue product.

A pilot scale Fourdrinier papermaking machine is used in the practice of the present
invention.

An aqueous slurry of NSK of about 3% consistency is made up using a conventional
30  repulper and is passed through a stock pipe toward the headbox of the Fourdrinier.

\



Ti ssue Density The-density of .tissue paper, as that termis used herein, is
the average density 10 cal cul ated as the basis weight of that paper diAPRdéNd
by the caliper, with the ,Qppropri ate unit conversions incorporated therein..
Caliper of the tissue paper, as used herein, is the tHhickness of the paper
when subj ggdh 94l1d994 2 conpr essive load of 95 g/r n2 (15.5 9/ crfdrmuSsaidhas
Sof t ness of Tissue Papers ldeally, prior to softness testing, the paper
sanples to be tested should be conditi@ged 15 according to TAPPI Mt hod
#T4020M 88. Pref erably) sanples are preconditioned for 24 hours at 10 to
35%rel ative h cfﬁ Y and within a te%% turedrangg of 22 to 40C. After
this precondrtr'@)ﬁf blosimpRT @ Lemporany; wehtsnegth 5 the iished products i % ispewians at a
rel ati ve huwfiPdiet 7505 is4fephred mitlis addidd \wo tHalNSkastb&rmﬁdf ataae saffitgat of defivert 0 24C.
| deal |y, ess, I tin ac in the nfines
of a constgﬁ%Q?@K‘% The Sir‘éI¥ g%darﬁg%agtr% fdtrh%gﬁnﬁ(qubefshrwe ag’ tl.“’"fg bl e,
all sanpl esemporatywiit rsgertgﬁereem n$ erdianced é’blmasmgethe éncated slarry diemughcad in-line

envi rongent,gleexposure conditions. Softness testing is perforrred as a
paired conparison in a formsimlar to that described in "Manual on Sensory
Testing Methods", ASTM cr aI echni cal blication 434, published by the
Aeri can Soci ety $yFoup ‘té‘?efsd?fp%?%%/"%d"‘?‘g tr‘ﬁ(‘?@%&?é‘?‘é& 425

herei n by reehenhaot rephipet. ﬂhsmoclspxﬁuedrqatgedxchyptazuﬂbaﬁﬁs tréatddesiti A gatienicng what

is referred,t Drffere he. et ho 0 dard
external tot é?ﬁ%g%dab?bﬁ AV B I8 #F‘?ﬂ 7 deﬁpgrsﬁgrlﬁéva&gamgﬁtﬁ Wges‘g[n

sanpl es ar €).286 dgsed top dhesdry weightiof stdneh msib]leﬁmsllrdrdlwWergbteoﬁtherfswltqnt enepcdand t he
subj ectqg S u t h i . i ftness
e elur (SR bt RbEReeanp el GkAs WFORAELY bl B plual T0T0)
Uni t ( PSU) .minturethgeeeh s pdine migersof t ness testing to obt ain the softness data
reported herein in PSU, a nunber of softness panel tests are perforned. In

each test ten pmaGédmedt NSK &S snd bldzg%maﬁﬁerﬁﬁ&&ﬂex{ Qorﬁlﬁ{fxéﬁ it fa%u{gﬁ fabdkve

of t ne of .three of .pared sa The e dged
SRR 300 RS BT 1585 & o5 lR eBRY R vS gongranik e nd BRI AR BhSe ath,

j udge: one tbempiligedowith adite paier abthe myetlefsa ngiuen 8 acmhsisteacyobdfhahouty0.2Br i ef | vy,
cach X Aol ch B AAF e AR BRINIK Rodb@ddSeay AVHRLE, 25 1011 ove: 1. 3 o ade

of plus oneI's given I sru to may |l e softer than Y, and a
grade of mnus one is given if Y |sléfud ged to may be a little 5 softer than
X; 2. a grade ofeplomogenceus sumy o8& NSKs fibers and gerglyptus ofibsrs e ydingeted intpat | e

sof t er t hanmyiti-chitthefed Headhdx %immw Yquippia toSmakhM@N thief ho\ﬁadgsndouﬂgeehxﬁ Qnurely
be alittle,_s c;;qtge than X;.. 3 rade of _plus three is gnto if ~t is

fudged to s oug  tgvelngFpagfingr pire, horgpesprous slu v seiraed opto gi ven
i f ~S ] udgedateling Eowrdtiniér veieef dndis devarered thiwngh the &F¥siuldyiniedwira agl Rassisidd pl us
four is |ven ged to be a whole Iot softer than Y, and a
gr ade o%og éegleémlagndve%’h?’fbo is judged to be a whole I ot softer than X
15 The grades are averaged and the resultant value is in units of PSU The,
resul ting dat a Bheeembryatieiayasdwethds tranyd¢rred Gpmothe Peyrdtiniere avire, af andiber t han

one sanpl e RAkiktehsy cﬁ"éﬁbd%%%%&ﬂ?:%nﬁ%ﬁtﬁ&f@'t@ a%héﬁe@ﬂx%m{gaﬁifn@ﬁﬂ@'a
according to theif, grades by paired statistical analysis. Then, éhe rank IS

shifted up %Pnﬂmeﬁwéatpu:edasa PRER depiied sy vath érssorrﬂsvfwfaloafe OFhi ch

ever sanpl eddmc@mgemgamtmea z&mm&a&mﬂaaﬂﬂgrddenmﬁo@h&m@ aﬁe’igphﬁﬁ t Een
rades w-t

have pl nus_.val determ ned b t ive

Feopent 4 o e g 1 tobBed FeadhelS HoRA G 168D Uik AR fhet FEH BT Mod and
aver aged -~sfabticThe sappostingLfebriz. i2 aASW F2plamewtndwl dayer gwsh. Thattickiessfafitence in
subj ecti vel pésifl Chét §d Xb%qt ﬁprfnh "A65ve: the supporting fabric. The knuckle area is about 40% and

the open cells remain at a frequency of about 562 per square inch.

Further de-watering is accomplished by vacuum assisted drainage until the web has a

30 fiber consistency of about 28%.

While remaining in contact with the patterned forming fabric, the patterned web is
pre-dried by air blow-through predryers to a ﬁbcr consistency of about 62% by weight.



Strength of Tissue Payers Drv Tensite Streneth 25 This nethod is intended
for use on finished paper products, reel sanples, and unconverted st b@Rm200Z
The tensile strength of such products nmay be determ ned on one inch w de
strips of sanple using a Thwi ng-Al bert Intelect Il Standard Tensile Tester
( Thwi ngAl bWQ 9%¥8%4 unent Co of Phil adel phia, PA). Sanple CoR@TUSI$RETI8 and
Preparation 30 Prior to tensile testing, the paper sanples to be tested
shoul d be conditioned according to TAPP2fEt hod #T4020M 88. All pl astic and
paper board packaging materials must be carefully renmoved fromthe

paper ~sanpl es primeisetPdd &&biidBen FARIRARPES the FIRkL TP avd £hnbRd fPld istidepped for
2% and within a 1 APR

502"y WO o0 Vel dosr R Prg s srebmne kst carpriong AR]25tRaupns soluien

Sanpl e pr epasfatolyyinyhnidotwl Thasppiigadbésivelie déliverd I tHeeinkeegsupberldt d rales? t ake

place withi ”o.i%%gﬁe%‘é'scg%b&’s‘édBxﬁ‘&e%%’\%élgﬁltgf&@@}é&r ature and humdity room
anage

For finished product, discard any product. Next, renove 5 strips of
four usable units (also terned sheets) and stack one on top to the other to
forma | &g st acleiberronsistensy jsdpgreased fogheut B6Yo/hetore thp el kraley erepadifram thent .

I dentify shegiskedwR g dectdr®lademchi ne direction tensile neasurenents and
sheets 2 and 4 for cross direction tensile nmeasurenents. Next, cut through

the perforation Jine using.a er cutte -1-10 or JDC-1-12 with safety
Shierd from Towi g SRrenidt e f PRALmeles ot 2R areriand fnmasiissss “ed AR 4

separ at e st ookbe Yifdee dour © poddkan immetchngleaf @abait 81 KdegrekanThef Vafted dryerchi ne
direction testli égﬁ?g identifj fOrenGl djrection
testing. tha%e\}/\%%ﬁg&mc@ S ri%gb‘%‘ﬁ%?ﬁﬁhﬁ’?}‘% in“g ad%preéedc&lj%’ﬁutfsrogrﬁg 'ﬁts(gegt%erl and
3. Cut tWo 1mingje)abeyt2dpmeters nehminitedss direction fromstacks 2 and 4. There
are now four 1 " wide strips for machine direction tensile testing and four

1" de' fle Str: ps mrlviébrieslﬁe{lqjigsg@bbmcd tﬂ&&éahéﬂdér%]glsj. Me bgﬁcg)mfcﬁl&&fé{ t&aﬁ\bfébedw
product sanmpl es, all ei, ' wide strips . are fjve usable units SO
termed sheet™@y 1t fRrayed “ﬂ‘gra dreisAlw ’é“ﬂ"%‘f‘g‘ls!&‘°3n@ﬁh‘?r qe%’i%e‘g%w’é‘é)“ggﬂ”a 15"
by 15" sanpl #r wdbiniding sozBlep(Aiesap #3628 fdoFtuid dap @2850) of Sprayieg Sgdtertl§ Cod.hef
sanpl e usin trer DC-1-10 or . JDC-1-12 wi t.h safety. shield from
T ng- Al ber PAPRGD db T e et o topage sl wERpEAN okl
runs part | edurface sphesds 0fi636 fpm (ehoub2Q0 ragtergper meinuthewhichproducess pgueentidrepd oft 0 t he
cross 20 dirgpli @@, Mke sure the sanple is conditioned for at |east 2

hours at a relative humdity of 48 to 52% and within a tenperature range of

22 to 24 C. Sanple preparatjon and all aspects of the tensile testing
shoul d al so take ﬁsgwpsséwﬁi‘wfwt’esﬁ fhﬁégenﬂ?a?ﬁ‘?f@“?fdﬁ‘éf“&iﬁe:terrper ature and

hum dity room From ghi. recondi tion 15" by 15" ~sanpl e ichis 8 plies
thick, cut four stri B%‘*‘i"bngy"g\}g“?“"’% ?‘ﬁlof’vhed'f%ﬂg chlonge e RRIERTY unni ng
paral l el to the nachammosiumeompound pratized Wwith polgathyiétreglyel #chere directi on
reel or converted oK addi t] N wkps 1" by 7"
with thel ong 7" di é‘ﬁﬁ“ﬁéﬁ?ﬂ?ﬁ‘?ﬁ‘é“%’g 'é‘?’q?dé’h{pﬁ‘g‘%c(rAgggé'aﬁ%r%gti on. Note

t hese sanpl es as crod®e diomeMitco rinqommoratest andn26im PEGt 409, gvadlelle feompl es. Make

sure all previous cuyg. Biier OSHsany oF PRIIBstRAP R cutter (JDC-1-10 or JDC 1-12
with safety shield from Thw ng 38 Al be?’f I nstJ)r ument Co. of Phil adel phi a,

PA). There are now aCdl@im ChtidePditts fFodNITeBakek Qbpany o Phiflipsiifrg,INIS Whi ch are
8 plies thick with the 7" dinension running parallel to the machine
direction and fouB. Mimathylpolysilaxagms(SEBE-650)drom Genmral Blectrin Cémpuny Wdtéréord,”

di mensi ok runni ng ,pa}{l@l lel to the cross direction. Queration of Tensile
Tester APR 2002 " °°

4. Sulfuric acid from J. T. Baker Company of Phillipsburg, NJ.

The chemical softener mixture is prepared by dissolving calcium chloride in the

required quantity of water. The salt solution is then adjusted to pH of about 4 using sulfuric

30 acid. The resultant mixture is heated to about 75°C. The premix of quatemmary compound
and PEG 400 is then added as a paste' and stirred until the mixture is fully homogeneous.

The polydimethylsiloxanc is added to control foaming. After cooling and addition of make-

A}



WO 99/ 16974 - PG'f/ US98/ 20738 42 For the actual neasurenent of the tensile
strength, use a Thwi ng-Al bert Intelect Il Standard Tensile Tester 1 APR 2002
(Thwi ng- Al bert Instrunment-Co. of Philadel phia, PA). Insert the flat face
clanps into the unit and calibrate the tester according to the instructions
gi ven in wo9ae®Mat i on nmanual of the Thwi ng- Al bert | ntel ectPdTVUSISR4738 he

i nstrunment crosshead speed to 5 4.00 in/mn and the 1 st and 2nd gauge

| engths to 2.00 inches. The break sens?‘?lwty shoul d be set to 20.0 grans
and the sarrpl e wdth should be set to 1.00" and the sanpl e thickness at

0. 025". L@a\dat&e kHe é&gﬁ@n@ﬁr@%sﬁjﬁh g BHIBH% c?e% & Egv}d%rhshdrﬁporsﬁgﬁllt for

the sanple to be tested |ies between o and /5% o e range In use

exanpl e, a@m&thﬁf%”ﬂ“ﬂ"!ﬂe?@P@él“Fatwcﬁgatmsused for sarrpl es wth a predi ct ed
tensil e range of 5% of 500 rans) nd 3750 grans (75% of 5000
grans). The tensﬂjﬁz t es%"éf‘”ﬁb' g?'dé?%’bat?fe‘ag‘é‘? dtfﬁtefr? lopde ABYsIaRY QEOmOnN [y  he
5000 gram | oad cel |l suctompoatd sanples with predicted tensiles of 125 grans
to 375 grans could be tested. Take one of the tensile strips and place one
end of Bt in one ¥hanp BEGHPR tensile tester. 15 Place the other end of the:
paper strip in the other clanp. Make sure the long dinmension of the strip
is running paral |®¥f to £#e:sides of the tensile tester. Al so nake sure the
strips are not overhangl ng to the either side of the two clanps. In
addition, the pre%? tlre W%ach of the clanps nust be in full contact with
t he paper sanple. ter n t he paper test strip into the two cl anps,
the instrument teh&fon ‘é?iﬁ‘?‘ G‘H‘Bﬂ‘?tored If it shows a value of 5 grans
or nore, the s i 3 seconds .
passes after sf}?r’) fhemwa% %oqm?éraﬂflx recfl?)r aensécrrﬁ?d ég ué ?%“%P‘e%%r“a%‘& %%‘ef@ﬁsi le !
strip 19 t od thel tiee. W@tfarrctlrccmess@nsmeeespbmgenssxamdfeﬂlasabemls weighthye abansi | e
tester insthyyppl BAHEAl . The test is conplete after the crosshead
automatically returns to its initial starting position. Read and 25 record
the tensile load in units of grams fromthe instrunent scale or the digital
panel neter toWﬁé"%ééF%‘é@“%i"tm a | homogenepyss dpublesplyi qrensd nattemed densHiedr ned
aut omar i caltlsyuelpapérhpoduds Thel Me3GIting Assié Paper hilCar RERE Al tictAd] kehSé DPEmé Set
the i nstrtunlleﬁ Iagjgﬁwg the| r initial starting positions. Insert the next
paper stri pornedo e %5 as described above and obtain a tensile
reading in 30 units of grans. Cbtain tensile readings fromall the paper

t est stibi pEixamplehoul d be noted that readi ngs should be rejected if the
strip slips or breaks in or at the edge of the clanps while performng the

test. Cal culati ofigs Efpleifuckitd aitRfcldodl P RLsdi tithdlR shivisgher OduCt

strips, sumthe four 35 indiv]dual recorded tensile reading
sum by t he FfaiedeVithhfa saffening 3ddifivg eecarding to ﬁwAszezbolszrggmswm 3

PCTI U§93/ 2%81%?&3&9 urét;ebdlﬁhaubith lawréaaﬁdsyc Pupef @ets mﬂNtﬁd)sodﬂthgl CorhpRitshim Of
recorded te €S

er units I’lSI str| his is
normal Iy fie"$HFe %‘f‘h”“ﬁ‘%rﬁ gﬁﬂ’a?dlﬁysg pgb it g‘e‘gﬁé‘ﬂseg sh °Eeg}b§{1f° tion .
f or t héOcr cepplic-to doth~zides fof thesiehe wherstiutbe webris pgtabledor 4 Iamglcfniy)hmbmssmd stock’
reel gﬂ&ﬁ@ cut in the machine direction, sumthe four 5 individual
recorded t € readings. Divide this sum by t he nunber of strips tested.

Thi s number shou Ag n%l%df@#d&‘drﬁﬁcrfp%aﬂgsﬂaémn\é'ngﬁsca Ethe Pk Rle JraPraan
tensiles by th(tanp er of usable units per tensile strip. This is normally
e| ght mventio

An aqueous slurry of Northern Softwood Kraft (NSK) of about 3% consistency is
25 made up using a conventional repulper and 1s passed through a stock pipe toward the
headbox of the Fourdrinier.

In order to impart a temporary wet strength to the finished product, a 1% dispersion

of Parez 750% is prepared and is added to the NSK stock pipe at a rate sufficient to deliver

1.0% Parez 750® based on the dry weight of the NSK fibers. The absorption of the

30 temporary wet strength resin is enhanced by passing the treated slurry through an in-line

mixer. '



Repeat this calculation for the cross directi-on unconverted or reel sanple
paper strips. All results are munits of grans/inch. 10 For purposes]dPR 2002
this specification, the tensile strength should be converted into a
"specific total tensile strength” defined as the sumof the tensile
strength neaEes#4 n t he nmachi ne and cross nmachi ne directi o®ETUOY20d381 by
the bass weight, and corrected in units to a value in neters. Viscosity 15
Overview Viscosity is neasured at a shed}l rate of 100 (s-1) using a
rotational visconeter. The sanples are subjected to a |linear stress sweep)

whi ch applies aA@dﬁﬂ@ou@%luﬁ&%?%ﬁ&'@phﬁ@ﬁ?dv%od%ﬁf?@fb&é%a@éﬂ?h% w;i@stcn%gri@r atus

20 Vi sconeter Dynam c StresSs Rheorreter Model SR500 which is avall from
Rheonet ri cs TRqee isneca cppyentiqnpl yopulpersangyis PREFC‘ééIFFﬁ‘F@ PIS%EQ"PESWW#F’[}B? al | el

i nsul at ed plihdtHx af the Bagdrindet up Gap 0.5 nm 25 Sanpl e Tenperature 20C Sanpl e
Vol une Initial Shear Stress Final Shear Stress at |east 0.2455 cn8 10

dynes) 1,000 gneel e kbR ARRRRRB A RIAH SUEPSR A DLETRI! 25
5  dustiness or linting of the surface of the tissue paper, a 1% dispersion of Parez 750% is
prepared and is added to the eucalyptus stock pipe at a rate sufficient to deliver 0.375%
Parez 750® based on the dry weight of ‘the eucalyptus fibers. The absorption of the
temporary wet strength resin is enhanced by passing the treated slurry through an in-line

mixer.

10 The NSK fibers are diluted with white water at the inlet of a fan pump to a
consistency of about 0.15% based on the total weight of the NSK fiber slurry. The
eucalyptus fibers, likewise, are diluted with white water at the inlet of a fan pump to a
consistency of about 0.15% based on the total weight of the eucalyptus fiber slurry. The
eucalyptus slurry and the NSK slurry are both directed to a layered headbox capable of

15  maintaining the slurries as separate streams until they are deposited onto a forming fabric

on the Fourdrinier.

The paper machine has a layered headbox having a top chamber, a center chamber,
and a bottom chamber. The eucalyptus fiber slurry is pumped through the top and bottom
headbox chambers and, simultaneously, the NSK fiber slurry is pumped through the center

20  headbox chamber and delivered in superposed relation onto the Fourdrinier wire to form
thereon a three-layer embryonic web, of which about 80% is made up of the eucalyptus
fibers and 20% is made up of the NSK fibers. Dewatering occurs through the Fourdrinier
wire and is assisted by a deflector and vacuum boxes. The Fourdrinier wire 1s of a 5-shed,
satin weave configuration having 87 machine-direction and 76 cross-machine-direction

25  direction monofilaments per inch, respectively. The embryonic web is transferred from the
Fourdrinier wire, at a fiber consistency of about 22% at the point of transfer, to a patterned
drying fabric.

The drying fabric is designed to yield a pattern-densified tissue with discontinuous
low-density deflected areas arranged within a continuous network of high density (knuckle)
30  areas. This drying fabric is formed by casting an impervious resin surface onto a fiber mesh
supporting fabric. The supporting fabric is a 48 x 52 filament, dual layer mesh. The
thickness of the resin cast above the surface of the secondary is about 15.5 mil. The knuckle

area is about 39% and the open cells remain at a frequency of about 78 per square inch.

\



Pl ace the sanple on the sanple-plate with the gap open. C ose the gap and

operate the rheoneter according to the manufacturer's instructions tbAPR 2002
measure viscosity as a function of 5 shear stress between the initial shear
stress and the final shear stress usi ng the stress increnment defined above.

Resul ts and9éipdoedll ation The resulting graphs plot |og sheapcrakessisl) on
the x-axis, log viscosity, Poise (P) on the |left y-axis, and stress
(dynes/cnﬂ) on the right y-axis. Visco¥ty values are read at a *' 10 shear
rate of 100 (s 1 ). The values for viscosity are converted fromP to
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an electro ereln sal ecrron onprises a salt selected fromthe
group consisting of the halide, nltrate, nitrite, and sulfate salts of

al kal i or al kal Cempergntstof therchemicalisaierigamixgse angi trate, nitrite, and sulfate
salts of ammoni a, the alkali and alkaline earth salts of form c and acetic
acid, dRd the armoReGily ahydrogemated; nfatiows dliestert jchlogide d qupterm®e t i ssue paper
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substituted hydr ocgflg?fkcgrbgﬁg?ma koﬁ@%g‘f"gﬁ‘bg’r oup) benzyl group, or m xtures
thereoby and 3 Calcium Chloride Pellets from J. T. Baker Company of Phillipsburg, NJ.

3. Sulfuric acid from J. T. Baker Company of Phillipsburg, NJ.

The chemical softener mixture is prepared by dissolving calcium chloride in the
required quantity of water. The salt solution is then adjusted to pH of about 4 using sulfuric
acid. The resultant mixture is heated to about 75°C. The premix of quaternary compound

25 and PEG 400 is then added as a paste and stirred until the mixture is fully homogeneous.
After cooling and addition of make-up water, the components are used in a proportion

sufficient to provide a composition having the following approximate concentrations:

25% Partially hydrogenated tallow diester chloride quaternary ammonium

compound
30 16% PEG 400
5% CaCl,

54% Water
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dustiness or linting of the surface of the tissue paper, a 1% dispersion of Parez 750%® 1s

30 prepared and is added to the eucalyptus stock pipe at a rate sufficient to deliver 0.375%
Parez 750® based on the dry weight of the eucalyptus fibers. The absorption of the
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Further de-watering is accomplished by vacuum assisted drainage until the web has a

fiber consistency of about 28%.

While remaining in contact with the patterned forming fabric, the patterned web is
30 pre-dried by air blow-through predryers to a fiber consistency of about 62% by weight.

The semi-dry web is then transferred to the Yankee dryer and adhered to the surface
of the Yankee dryer with a sprayed creping adhesive comprising a 0.125% aqueous solution

\
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& ()- S10%& ché: ‘(@1&%&3@ o ﬂrgvi&'pan impact angle of about 81 degrees. The Yankee dryer is

operated at a temperature of about 350°F (177°C) and a speed of about 800 fpm (feet per
minute) (about 244 meters per minute).

The web is then passed between two calender rolls. The bottom calender (transfer)

10  roll is sprayed with a chemical softener composition, further described below, using SU14
air atomizing nozzles (Air cap #73328 and Fluid cap #2850) of Spraying Systems Co. of
Wheaton, IL. The two combiner rolls are biased together at roll weight and operated at

surface speeds of 656 fpm (about 200 meters per minute) which produces a percent crepe of
about 18%.

15  Agents used in the preparation of the chemical softener mixture are:

1. Partially hydrogenated tallow diester chloride quaternary ammonium
compound premixed with polyethylene glycol 400. The pre-mix is 66.2
% quaternary ammonium compound available .from Witco Chemical
Company of Dublin, OH.

20 2. Calcium Chloride pellets from EM Science of Gibbstown, NJ.

3. Silicone Emulsion (Dow Corning 2310) from Dow Corning Corp. of
Midland, MI.

4. Hydrochloric acid from J. T. Baker Company of Phillipsburg, NJ.

5. Ethoxylated polyester (HOE S 4060) stabilizer from Clariant Corp.,
25 Charlotte, NC.

6. Fluorescent brightener (Tinopal CBS-X) from Ciba-Geigy Corp.,
Greensboro, NC.

The chemical softener mixture is prepared by combining the antifoam, hydrochloric
acid and fluorescent brightener in the required quantity of water. This is then heated to

30  about 75°C. The premix of quaternary compound and PEG 400 is then added as a melted
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cooled to room temperature, the polyester is added with mlxmg Fma y, the 25 % calcium

5  chloride solution is added. The components are used in a proportion sufficient to provide a

composition having the following approximate concentrations:

24% Partially hydrogenated tallow diester chloride quaternary
ammonium compound
12 % PEG 400
10 0.5% CaCl, ]
63 % Water
0.15% Silicone Emulsion
13 ppm Hydrochloric acid
0.5% Polyester
15 89 ppm Tinopal CBS-X

The chemical softener mixture is transferred from the bottom calender roll to one side
of the tissue web by direct pressure. The resulting tissue paper has a basis weight of about
12.8 1b per 3000 fi2.

The web is converted into a homogeneous, double-ply creped patterned densified
20  tissue paper product. The resulting tissue paper has an improved tactile sense of softness
relative to the untreated control.

Example 4

This example is intended to demonstrate the improved softness of tissue webs

treated with the compositions of the present invention.

25 Panel softness of the treated webs from Examples 1, 2 and 3 were measured using
the method described in the TEST METHODS section below. The results of this evaluation
(along with other properties of the treated webs) are listed in Table 1.

Table 1
Example 1 Example 2 Example 3

Basis Weight (To/3000 i?) 25.2 20.5 243
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Tensile Strength (g/in) 455 393 472
Softness score, PSU +0.84 +0.93 +1.1

1. The content of softener 1s expressed as a % of partially
hydrogenated tallow diester chloride quaternary ammonium
compound, by weight, compared to the total weight of the
finished tissue product.

5  As can be seen, all three tissue paper products comprising treated webs are

substantially softer than an untreated control (reference for softness evaluation).

TEST METHODS

Softening Active Ingredient Level on Tissue

Analysis of the amounts of softening active ingredients described herein that are
10  retained on tissue paper webs can be performed by any method accepted in the applicable
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 is appropriate for determining the quantity of the preferred
quaternary ammonium compounds (QAC) that may deposited by the method of the present
15  invention. A standard anionic surfactant (sodium dodecylsulfate—NaDDS) solution is used

to titrate the QAC using a dimidium bromide indicator.

Preparation of Standard Solutions

The following methods are applicable for the preparation of the standard solutions
used in this titration method.

20 Preparation of Dimidium Bromide Indicator

To a 1 liter volumetric flask:

A)  Add 500 milliliters of distilled water.
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C) Add 40 ml. of SN H2S04
D) Fill flask to the mark with distilled water and mix.
5  Preparation of the NaDDS solution. to a 1 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) Fill flask to mark with distilled water and mix to form a 0.0004N solution.

Method

10 1. On an analytical balance, weigh approximately 0.5 grams of tissue. 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 chloride.

15 3.  Ina fume hood, place the cylinder on a hot plate turned to low heat. Bring the solvent
to a full boil while stirring and using a graduated cylinder, add 35 milliliters of
dimidium bromide indicator solution.

4.  While stirring at high speed, bring the methylene chloride to a full boil again. Tum
off the heat, but continue to stir the sample. The QAC will complex with the indicator
20 forming a blue colored compound in the methylene chioride layer.

5. Using a 10 ml. burette, titrate the sample with a solution of the anionic surfactant.
This is 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
25 seconds and turn off stirrer. Again check the intensity of the blue color. Repeat if
necessary with another 0.3 milliliters When the blue color starts to become very faint,
add the titrant dropwise between ‘stirrings. The endpoint is the first sign of a slight
pink color in the methylene chloride layer.

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

(mulliliters of NaDDS - X) * Y * 2 =#/ton QAC

Sample weight in grams

Where X is a blank correction obtained by titrating a specimen without the QAC of the
5  present invention. Y is the milligrams of QAC that 1.00 milliliters of NaDDS will titrate.

(For example, Y=0.254 for one particularly preferred QAC, i.e. diestherdi(touch-
hydrogenated)tallow dimethyl chloride.)

Tissue Density

The density of tissue paper, as that term is used herein, 1s the average density
10  calculated as the basis weight of that paper divided by the caliper, with the appropriate unit
conversions incorporated therein. Caliper of the tissue paper, as used herein, 1s the

thickness of the paper when subjected to a compressive load of 95 g/in2 (15.5 g/cmz).

Panel Softness of Tissue Papers

Ideally, prior to softness testing, the paper samples to be tested should be conditioned
15  according to TAPPI Method #T4020M-88. Preferably, samples are preconditioned for 24
hours at 10 to 35% relative humidity and within a temperature range of 22 to 40°C. After
this preconditioning step, samples should be conditioned for 24 hours at a relative humidity
of 48 to 52% and within a temperature range of 22 to 24°C.

Ideally, the softness panel testing should take place within the confines of a constant
20  temperature and humidity room. If this is not feasible, all samples, including the controls,

should experience 1dentical environmental exposure conditions.

Softness testing is performed as a paired comparison in a form similar to that

described in "Manual on Sensory Testing Methods", ASTM Special Technical Publication

434, published by the American Society For Testing and Materials 1968 and is incorporated

25  herein by reference. Softness is evaluated by subjective testing using what is referred to as a
Paired Difference Test. The method employs a standard external to the test material 1tself.

For tactile perceived softness two samples are presented such that the subject cannot see the
samples, and the subject is required to choose one of them on the basis of tactile softness.

The result of the test is reported in what is referred to as Panel Score Unit (PSU). With

30 respect to softness testing to obtain the sofiness data reported herein in PSU, a number of
softness panel tests are performed. In cacgl test ten practiced softness judges are asked to

rate the relative softness of three sets of paired samples. The pairs of samples are judged
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softer than X;

2. a grade of plus two is given if X is judged to surely be a little softer than
Y, and a grade of minus two is given if Y is judged to surely be a little
softer than X;

3. a grade of plus three is given to X if 1t 1s judged to be a lot softer than Y,
10 and a grade of minus three is given if Y 1s judged to be a lot softer than
X; and, lastly:

v

4. a grade of plus four is given to X if it is judged to be a whole lot softer
than Y, and a grade of minus 4 is given if Y is judged to be a whole lot
softer than X.

15 The grades are averaged and the resultant value is in units of PSU. The resulting data
are considered the results of one panel test. If more than one sample pair is evaluated then
all sample pairs are rank ordered according to their grades by paired statistical analysis.
Then, the rank is shifted up or down in value as required to give a zero PSU value to which
ever sample is chosen to be the zero-base standard. The other samples then have plus or

20  minus values as determined by their relative grades with respect to the zero base standard.
The number of panel tests performed and averaged 1s such that about 0.2 PSU represents a
significant difference in subjectively perceived softness.

Strength of Tissue Papers
Dry Tensile Strength

25 This method is intended for use on fimished 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 II Standard Tensile Tester (Thwing-
Albert Instrument Co of Philadelphia, PA).

Sample Conditioning and Preparation

30 Prior to tensile testing, the paper samples to be tested should be conditioned
according to TAPPI. Method #T4020M-88. All plastic and paper board packaging materials
must be carefully removed from the paper samples prior to testing. The paper samples

should be conditioned for at least 2 hours at a relative humidity of 48 to 52% and within a
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J10% /q&s() the %crko?gllg)ﬁs between the sheets coincident. Identify sheets 1 and 3 for machine

" direction tensile measurements and sheets 2 and 4 for cross direction tensile measurements.

Next, cut through the 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 still identified for machine direction testing and stacks

10 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 strips for cross direction tensile testing.
For these finished product samples, all eight 1" wide strips are five usable units (also

15  termed 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 Instrument Co of Philadelphia, PA). Make sure one
15" cut runs parallel to the machine direction while the other runs parallel to the cross

20  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"

25 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-

30  Albert Instrument Co. of Philadelphia, PA). There are now a total of eight samples: four 1"

by 7" strips which are 8 plies thick with the 7" dimension running parallel to the machine

direction and four 1" by 7" strips which are 8 plies thick with the 7" dimension running
parallel to the cross direction.

Operation of Tensile Tester
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necessary adjustment to set the instrument clamps to their initial starting positions. Insert

the next paper strip into the two clamps as described above and obtain a tensile reading in
30 units of grams. Obtain tensile readings from all the paper test strips. It should be noted that
readings should be rejected if the strip slips or breaks in or at the edge of the clamps while

performing the test.
Calculations

For the four machine direction 1" wide finished product strips, sum the four
35 individual recorded tensile readings. Divide this sum by the number of strips tested. This
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Viscosity is measured at a shear rate of 100 (s-1) using a rotational viscometer. The

samples are subjected to a linear stress sweep, which applies a range of stresses, each at a

constant amplitude.
Apparatus
20  Viscometer Dynamic Stress Rheometer Model SR500 which 1s available from
Rheometrics Scientific, Inc. of Piscatawy, NJ
Sample Plates 25 mm parallel insulated plates are used
Setup
Gap 0.5 mm

25  Sample Temperature 20°C
Sample Volume at least 0.2455 cm3
Initial Shear Stress 10 dynes/cm?

Final Shear Stress 1,000 dyncs/cm2
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The resulting graphs plot log shear rate (s‘l) on the x-axis, log viscosity, Poise (P) on

the left y-axis, and stress (dynes/cmz) on the right y-axis. Viscosity values are read at a
10  shear rate of 100 (s-1). 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 description are hereby incorporated by reference

15  herein. It is expressly not admitted, however, that any of the documents incorporated by

reference herein teach or 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

20 s 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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electrolyte, wherein said electrolyte comprises a salt selected from the group
consisting of the halide, nitrate, nitrite, and sulfate salts of alkali or alkaline earth
metals, the halide, nitrate, nitrite, and sulfate salts of ammonia, the alkali and alkaline
earth salts of formic and acetic acid, and the ammonium salts of formic and acetic

acid.

2. The tissue paper of Claim 1 wherein said quaternary ammonium compound
has the formula:

®RD4-m- N - Roly X

wherein
mis 1 to 3;
each R] is a Cj-Cg alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or

substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures
thereof,

each Rj is a C14-C22 alkyl or alkeny! group, hydroxyalkyl group, hydrocarbyl
or substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures
thereof, and

X is any softener-compatible anion.
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each Ry is a C{-Cg alky! or alkenyl group, hydroxyalkyl group, hydrocarbyl

or substituted hydrocarbyl group, alkoxylated group, benzyl group, or
mixtures thereof,

each R3 is a Cy3-Cp; alkyl or alkenyl group, hydroxyalkyl group,
hydrocarbyl or substituted hydrocarbyl group, alkoxylated group, benzyl
group, or mixtures thereof, and

X" is any softener-compatible anion.

4, The tissue paper of Claim 1 said softening active ingredient is selected from
the group consisting of ditallow dimethyl ammonium chloride and
diesterditallow dimethyl ammonium sulfate.

5. The tissue paper of any of the above claims wherein said chemical softening
composition further comprises a polyhydroxy compound, said polyhydroxy
compound preferably being selected from a group consisting of polyethylene
glycol, polypropylene glycol and mixtures thereof.

6. The tissue paper of any of the above claims wherein said electrolyte
comprises a salt selected from the group consisting of the halide, nitrate,
nitrite, and sulfate salts of alkali or alkaline earth metals, the halide, nitrate,
nitrite, and sulfate salts of ammonia, the alkali and alkaline earth salts of
formic and acetic acid, and the ammonium salts of formic and acetic acid.

7. A composition for softening an absorbent tissue, said composition
comprising: a softening active ingredient; a vehicle for dispersing said
softening active ingredient; and an electrolyte dissolved in said vehicle,
wherein said electrolyte causes the viscosity of said composition to be less
than the viscosity of a bicomponent dispersion of said softening active
ingredient in said vehicle characterized in that said composition is effective in
softening said tissue when applied to at least one surface of said tissue.

8. The composition of Claim 7 wherein said softening active ingredient
comprises at least about 10% of said composition.

9. The composition of Claims 7 or 8 wherein said softening active ingredient
comprises a quaternary ammonium compound.

10  The composition of Claims 7, 8, or 9 wherein said vehicle is water and said
electrolyte is a salt selected from the group consisting of the halide, nitrate,
nitrite, and sulfate salts of alkali or alkaline earth metals, the halide, nitrate,
nitrite, and sulfate salts of ammonia, the alkali and alkaline earth salts of
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formic and acetic acid, and the ammonium salts of formic and acetic acid, said
salt preferably being present at a level between about 0.1% and about 10% by

weight of said composition.



