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This application relates to tissue papers, in particular pattern

densi f i ed- Was#pd739aper s, having an enhanced tactil e sense BETRASIHMISS.

Thi s application particularly relates to tissue papers treated-with certain
oils and-wat er-sol ubl e pol yhydr oxy compounds. .

BACKGROUND OF THE | NVENTION - — . _Paper mebs or sheets sonetlnes
cal l'ed tissue or paper tissue . webs or sheets, find extensive use in
‘nodern society. These include - - such staple I'tenmrs as paper towel s,
facial tissues and sanitary (or. t0|Iet) " tissues. These paper products

can have various desirable pr ncludln wet and dry tensile.
strength, absorbency for aquegﬁﬁfmggyg PAPER@'&T, ability), -low lint
properties, -desirabl e bul AN OllAND A'POEYHVDROXY COMROUNDar challenge in

papernak|ng has been to approprlately balance : these various properties. -

to provide 'superior ti-ssue paper t hough sonmewhat desirabl.e

“for towel products,

-softness is BELD OFFHT'W&UEB!F"!Q i mpor.tant property for

facial and toilet tissues. Softness is - ° the tactile sensation perceived
by ‘the consuner who holds a particul ar - paper product, ‘rubs it across

‘the skin, and crunplBisiapplication telates ated tissue paApars, timcpartieufaer paitenb| e
sof tness can bedé‘rﬁﬁé&ﬂr@.éué%@p@bs

Vind 8n r‘%'ihanc:ed {actild Q%ﬁeo of fs'o'fﬁ'rtesg n,

-. flexibili ty snoot.hness, Hal ective escriptorsy such |
“as a feeling | Pﬂ'@ @Pﬁ)@?ﬂ%r’ﬁm Lﬂ?ﬁi‘ﬁ@F totgsue napers treated WiELSaFtAIRh s a
comnbi-nat i on -of ailsvandiivapérysolable nolyinadroke computindsi ng the flexibility
or-s_tlffhess of t_he sheet of paper, as_\_/ve_ll ‘as the_te_xt_ure of © . .

-~ BACKGROUND OF THE INVENTION

Paper webs or sheets, sometrmes called tissue or paper tissue

- webs or sheets ﬁnd extensive use in modern  saciety. These include

~ such-staple items as paper towels, facial tissues and sanitary (or toilet) - |
- tissues. These paper products can have varlous desirable propertles, T

including wet and dry tensnle strength absorbency for aqueous. fluids

(e g.. wettabrlrty), low lint properties, desirabie bulk, and softness. The :
' partrcular challenge in papermakmg has been to approprrately balance

- thesa various propertles to prowde superror tlssue paper

Although somewhat desrrable for towel products, softness is a_ I_
_ particularly important property for facral and toilet tissues. Softness is

the tactrle sensation perceived by the consumer who holds a partrcular
paper product, rubs It across the skm, and crumples it within’ ‘the hand.

Such tactile perceivable softness can be characterized by, but is not
. limited to, _fnctlon flexibility, and smoothness. as well as sub]ectlve _
' -descrrptors, such as a feeling- lrke velvet, ‘silk or ﬂannel Thrs ‘tactile

sensation is a combination of several physrcal propertres, mcludmg the
ﬂe)(lblllty or- stiffness of ‘the sheet of paper, as well as the texture of

'paper EI oo T

o S'_tif__fness of pap:er is__t_YpiCally'_'a_ffect'ed by efforts to increase t'he R
. dry and/or wet tensile strength of the web. Increases in dry - tensile

the surface of the paper and the frrctronal propertles of the sheet of



the.surf"ac.e _of' the paper and the fri. ctional propertles of the sheet of-

paper L St iff ness—ef—paper i st ypi cal+y—affected. by efforts to. :

increase the- dry and/ or wet. tensile strength of- the Web I ncreases in ..
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can be -achi eved either by nechanrcal processes to |nsure - adequate

f or mati on of hydr ogen -bondi ng ‘bet ween 't he hyd'roxyl groups - - of

adj acent papernaki ng fi bers, or by the in¢lusi o8 of -certain dry

strength addi tives. \\ét s IS tey‘&gcally enhanced by the i nclusi on _

of certain wet: strenﬂf?}" b H!}hﬁyphvcall%hmalomwessesa teairisuye

deposi ted on and retaadem:ate)yottﬁialomoblﬁlydmgwb%bldl rBe'llWeé?'T tHd'Rydroxyl groups T

ki ng fi bers. h al d chem ca
Prggﬁsn?ol | ?rprove dry a wet téBraP ‘s?{greng??lmé’g &l? r'%éHF'P"r AT s¢ertaig, dry

harsher feeling, 1esSr gtglsyength is typlcally enhandeal bgi theCielsiod -

addi tives, comonly ofeéettarﬁduwsﬁﬁn gabpesihdiothat, being try}%’dllf aﬁrﬁr{elr ?reg Ev |

ot aper maki n frbe f: wrthth B
'bgngl ﬁg t hat. gccurs tﬁ’trolgrlggsﬁé $£$0P53‘PP8n Xnahe anionic Ccargaxyy, gravpst efisthe

lead to softer pape,papeqmalslggd’mMpreugentm aseof both meclfamdat&hHYchermcal __
cationi ¢ and have™ Ceﬁéa’hs\tdjingﬁd\lafdrﬁ%“d a%t Qﬁhs’lfeestr#\gtgargh bise result in sttH'ser,

ow ecul-ar..wet.ght Fonire
dgb'gg]dﬁﬁgl ggetrrltisggr‘i‘%g’gﬁ?"%@{&mjgﬁﬁ g?%syﬁtqagﬁ'%pgn cont arc]t WCZE be _
I |

. Prgp*gndls]lc(:c Pcu:_lt g[tgram) ecel eve?ﬁaédd?ﬁbéssuggﬁgfﬂw ﬁgﬁ! %ﬂs% Q%H&bf’ﬁdlng
have -indesi rabl e - hyggﬂ% bF%" q daddedo o t papermaking pibars, te . igterfares with Iﬂhe. _
decreased absor bencpaturdl rﬁbet-t@-lﬁt:&lt‘ :ur?naatg thatl 'tgié:rburss'dgslﬁﬁ tEﬁi& F@’%a%:'n and
oo 19 295Nt S oPAkihg, rgﬁsfﬁs fead fo | %estmerﬁh%esssmon ing agerss are
other dry .strength BRiFaliv eationie and haveicesain disadvanthyescassocRité@ with their
l'evel s of tensile: Suwﬁﬂtsbft&rhﬁ?enﬁuﬁ Pbﬁﬁegtsb:ﬁddrow V’ﬁaleeﬁtar :3!9"'&?%@@6

can al so have ot her

the.cost of ‘the tlSa&?o.Pc?Rg agents cgn, msgseﬁeessg{q detitation upen repregen twith

on tissue softness. N
i ncI ude convent | onalpuman skin. Higher molecular weight cationic debondlng agents can be .

" "more difficult to apply at Iow levels to trssue paper. and also tend to
_ have undesnrable hydrophoblo effects on the trssue paper, e.g., result in
‘decreased absorbency and partlcularly wettabnllty Slnce these oatuomc
debondrng agents operate by dlsruptmg mterflber bondmg, they can-
also decrease tens:le strength to such an extent that res:ns, latex, or

. other dry strength addrtlves can be requ:red to provude acceptable

' Ievels of tensrle strength These dry strength addmves not only increase
the cost of the tlssue paper but can also have other, deletenous effects
- on tissue softness :

Examples of catlomc debondrng agents mclude conventnonal _
dlmethyl ammomum salts le g dltallow dlmethyl ammomum chlonde,
dltallow dlmethyl ammonium methyl sulfate. dn(hydrogenated) taliow -
dlmethyl ammomum chlorrde etc ...). However, as mentioned above,

_ these catlomc quatemary ammomum compounds soften the paper by
' mterfermg wlth the natural fiber-to—f' ber bondmg that ocours during -
o sheet formatton and drymg ln addrtron to decreasrng tensrle strength,

these quaternary ammonium compounds al?so tend to have undesrrable

o

1



". quat ernary ammoni um conpounds such as the well knovvn di-al kyl

~di net hy| ambnhi um salts (e. g., ditallow di n'g_t__hy| m.n.|_.u.m_€_h.|_e-r—|—d-e-———

- ditall ow di methyl ammoni um met hyl sulfate, di(hydrogenated) tallow.

- di met hyl anmoni um chl oride etc :..). However, as nmentioned above, . -
t hese cat iwobérauat er nary anmoni um conpounds. soften the pap'wszﬁpoms
‘interfering with the natural fiber-to-fiber bondi ng that occurs during
sheet formation and drying. In addition to decreasing tensile strength,

- these quat ernary ammoni-um cerrpounds al-so tgnd to have undesirabl e
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S’ - --dhydr0ph9@mphebfce6tfactsnoh hshet) tnss.teel t papenere ge msulfﬁwghLdMeafad :
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pr.essi ng oper at a@%qirggﬁg]%%v%%ﬁt&ppl led to tlssue .~ paper webs to
dewat er. t hem and/ or f\geh&fea brb‘ssrngt %’%Htﬁm%t ra?é‘%Brcany apprMaCHénhgﬁJe

- pressing.can .occur- over.the ent|re area as in. o
the case of cond@RRNi viebs f%l@“ﬁ@%ﬁ 339@' WP%‘D"'& Q%F :}Bf‘?le strengrt]h
dewat ering i's cMechadceupraslmsucan acdeyoveathe leptipmpeaa. of tbetpaplen web,

densified. Patta;_"' Qenﬂﬂ‘d é&&@p@sn Ationgl ¥ Hrﬁ%? pfaP @Bﬁé‘?rﬂemnl

.rel-atively hi T-her .depsrty as re ativ nS|

. high™ ¢ -bul kd%l‘f‘é%'"gslfcﬁamij’n %‘Gl SHF e? NVa¥nt! |’Eﬂ? PApEr gsapanern

- typically fornmedensified. Pacterm demsnfredll papern Ehhspaqmtamehehsiﬁbd haseaserafi f i ed
‘areas inparted. rteEath}eH high ilbar é’a@&a%}r\m}ﬁ akd {altﬁe@afébvn%b%r %Bkg& “@‘Z;go .

. di spl acenent of rr}i)-_
746 (Sanf.ord lulkArgas. iSiiphchigh bulk P§HHU&F’9“§ ied papers arestypigally-formed

13,994, 771 (Nbr omemeh pakdally a6ete apsr webNNat Has deHdificld FiasaRtbarted tdRt €Nt
No. 4,529,480 (7 ok

an 9 des
tensile st rengt 'Bfﬂ"‘k"“ rf?epag'&?aﬁté%%&gf 4 @gﬂlacement °:It E%"I“ﬁ‘z
densification. rﬁmeﬁ%e&ampleh&tsomt“m 33016148 (SAhfdnd Gt al), isswedi nt ed

on the-tissue pidiary mmem7 -ars.i PhRngNo. psceazewroé ofgan ePaf)! Hsied

d f t b
densit o on Wi 1078Lahd 3 5 et A 5 A8 o, g1
-paper meki ng, i slulverwed% rougher t iran 't he Si de not’ i n cont act

I Besrdes tensr!e strength and bulk another advantage of such
o _patterned densrflcatron processes lS that ornamental patterns can be
" "lmprmted on the tlssue paper However, an mherent problem of
P patterned dens:f'cat:on processes rs that the fabrlc side of the tissue
" paper, i.e. the paper surface in contact wnth the foraminous fabnc
“'durlng papermakmg, is sensed as rougher than the 5|de hot in contact y
_ “with the fabnc Thls |s due to the hrgh bulk f'elds that form, in essence,
_ protrusrons outward from the surface of the ‘paper.. It is these
protrusions that can rmpart a tactlle sensatlon of roughness

- The softness of these compressed and partlcularly patterned
| :-denslf'ed tlssue papers, can be |mproved by treatment with various -
agents such as vegetable, ammal or synthetlc hydrocarbon oils, and -
especlally po!vsrloxane matenals typrcally referred to as silicone oils.
~ ‘See Column 1, lines 30-45 of U.S. Patent No. 4,959,125 (Spendel),
-,rssued September 25, 1990 These sllrcone olls |mpart a silky, soft
'feelrng to the trssue paper However, some srhcone o:ls are hydrophobrc _
" and can adversely affect the surface wettablhty of the treated tissue
| :-'paper, i.e. the treated tassue paper cen float, thus causrng drsposal
'problems in sewer systems when ﬂushed lndeed some silicone
~ softened papers can require. treatment with other surfactants to offset




with the fabric. Thrsrs duetothe hrgh bulkfreldsthat form |r_1_essence,
pr ot rusi ons' outward- from—t-he surface .of the paper. It is these
protrusions that can inpart ‘a tactile sensation -of. roughness

tterned
of t ness o .conpressed, and particularly pa
-cli-gﬁsrsfred trssue‘f%@% .can be inproved by treat ment Wit h varro'lwssﬁlolus

agents such -as wvegetabl e, ani mal. or- synthetrc hydr ocar bon oil s, -and

Ircone oi | s.
- | ol ysiloxane materials typically referred to as si
'gzgego?un¥ 2 anes 30-45 of. U..S. Patent No. 44959,125 (Spendel), .

Iky soft _
Sept erber 25, 1990, These silicone oils inmpart - a si ,
f::ﬁ?gg eg the: ti ssHtis fasdystion inwettabiliyocaussd by e siicbfie 258 V.47 ¢ Wﬁor

e el oot S e

paper, i e. the treated ti ssue paper can oat

f

“pr-obl ems' in sewer:syst eﬂhssueepapdru'fdsedsolb‘é&ﬁﬁeamtnhct angﬁﬁ? Y, Py web”

Sur

sof t ened_papers. CanduyffH ‘nethb8& 'H?Jlt e "m involves movingCthasirg/ pagers

X\D- %o/ 24t7 %?s T educ@PESS Anacacaret Bt #amnbbtbdkyof heasiike Csti’f&ne?eﬂratj i$: then
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;GZ?tjsoﬁaﬁgt hggz ab&e W%@?htﬁﬂf’m}tﬁ%@ é%r;_ers tﬁ%e 4907 ptasdteners include

acress one face of Steasmpéeaes osuchfasweaint i imal!a?tfat esrebrit Nakid! %as{t&%frj stearyl

" Patent No. - 5, 088pasited dmpthes ap6i sﬁﬁhce'ﬁﬁeﬂrb@nﬁ’ %%groaeb%e %18 Patent

~deposited -on the pakehobUpbRet: unélaérvb PRyBT b0 CoBRiuax, Sang! palvethylene

305,392 (Bri ued
[s\l'? earo,at e soaps( suc#"%’{g' é?tﬁ{:s gf d fasisic; acids); d\nqtberesec;h mahbgilmvowes

al cohol , pol yet hy| dipping theotry panm‘ﬁn aaSOﬁQibhodee’mu%FKh E Eédﬁg SO enérgg o

I NVvO

gl ycol esters of - Sésﬁﬂft' Sed". % af}["alftgﬁ No erf%r??% 2@@ Z’ﬁuqipﬁgf: Q,hgsygdt.ammgy

di pping the dry p Hlsl%? iG, 8sters @fBgeggrrerallphat)c ori ammdtld agarbb)ylic

agent= See U.S. P
. 3? 1967 (ali phat rapxdsbertheosoftmmg agenltl. PR P ten@sl P ese rrééoéyl | Gdry

acids as the_ softeovetﬁlgaaﬂlti‘ﬁ%)n}he g OH@'}#' g;%ﬂ{ﬂen?]@g%gggt &8P b%@ppt;ee Iess -

eifectively, orin a manner that could potentlally affect the absorbency
~of -the - tissue paper ]ndeed the 392 patent teaches as desrrable

‘web" addrtron met hqQgds: IS

~_modification with certain cationic materrals to avoid the tendencv of the
- softener to migrate. Appllcatron of softaners by either a rubbing actlon o

*. -ar by dipping the paper would also be drfﬁcult to adapt to .commercial
SR papermakmg systems that run at hrgh speeds - B

Accordrngly, rt would be deslrable 1o be able to soften trssue' .

paper, in partrcular hrgh bulk pattern densrfred tissue papers, by a"
. process that (1 ) uses a wet web" method for. addmg the softening
agent (2) can ‘be. camed out m a commercral papermaking svstem g

" wrthout srgmfrcantly rmpactmg on machine . operabrllty. (3) uses .

softeners that are nontoxlc, and (4) can be -carried out in a manner so
 as ‘to maintain desirable ‘tensile strength absorbencv and low lint.
. propemes of the. tlssue paper a

lt is an ob]ect of thrs mventron to provrde soft absorbent torlet
o tlssue ‘paper products _ o L '
1t is an object of thrs rnvention to provrde soft absorbent facral
trssue paper preducts. = = - - : P
ltis an object of thrs mventlon 10
':towel products :

", '_" o

rovrde soft absorbent paper'_



effectively, or in a nmanner that could. potentraI |y af f ect t he absorbency

of—the tissue—paper—indeed, the—392 patent—teaches as—desirabte——
nodi fitati.on with certain cationic materials to avoid the tendency of the

softener to mgrate. Applrcatron of softeners by either a. r.ubbi.ng action’

or by dipping-the paper woul'd al so be diffi.cult to adapt to commrercial -

. paper meki w@pwspsngns that run at hi gh speeds. . : marsmmgrg/ It
woul & be desirable to be able to soften tissue paper, in particular

high bulk, pattern densifi-ed tissue paperg, by a process that: (1) uses
a "wet web" met had for adding the softening - agent; (2). can be carried

out in a conmerci-alt isasles rakirtisersobjeerof. thnsvmvemon sogpmtfideaatprpcesqaactr ng

~on machi ne ope ). tener m} (4)
can be carri ed?ngdkwga éré a@?ﬁﬁ:ent t'é% % ngarcﬁr{] Fra ﬁéé‘feé nsi: -
strength, absoPBReLIOMeIdPraswcts. nt. propertr es. of the tissue paper

It is an’object of Thase anaemarcub,actsrare\dbdansefdsmgaﬂﬁomeam inviehtion,

L sote Paper Pt Smcoms rase ‘b JRBEH (hohEl b B TIORMER oot or

‘this mventrondfscloqur&vr de soft absorbent paper - townel products

-WWD 967 24719 T . ... —PCT/US96/ 01145
-5 R Lt is alsoaiurther object of thrs |nvent|onto provi de a
process . for making soft, :absorbent "ti ssue” (i €., facial -and/or toil et
ti ssue) and : paper ‘t owel SMMMAR%DF THE INVENTIOHIhese and ot her -obj ects
‘are obtained using the présent invention, .- . as wl 1. becorre readr |y

-appar ent froma readi-ng of ‘the fol | owi n i sclosure.”
PP gpresent invention. prgvldes sofdt absorbent _tissus paper

| f products Brlefly, the soft trssue paper products comprise. -

a) wet_-_laid._oellulosic-fiber_s;.f" .

b) from about 0.91% to about 5% of -a - water soluble

B polvhvdroxy compound based on the dry fiber . werght of said _'
: _'trssue paper. and ' .

e - from about O 01% to about 5% of an. orl selected from the
' group consrstrng of petroleum-based olls. polysnloxane-based oils,
and mlxtures thereof based on the dry fiber warght of sard tissue

“paper; o

_ wherein said trssue paper has a basrs werght of from about 10 to
. about 65 glmz ‘and’ a densrty of less than about 0. 60 glcc. said
polyhydroxy compound and said oll havmg belng appllad to a least one
-surface of a wet trssue paper web '

The present invention f_ur_ther 'rella'_te"s'" to a process for m_aking __
these softened tissue pape‘rs. .The 'prooe_ss inolude_s t_he steps: . '

a) _' wetlaylng an aqueous slurry contalnrng cellulosrc fibers to |
"~ forma web ' ' '

b) applylng to sard web’ at fiber oonsrstency of from about 10%' ]
to about ) '



-SUNNARY OF THE INVENTI C]_\I e .The"présent i nventi on provides .soft,

absorbent tissie paper

products conprise:

pol ysi | oxane- based oi'l s,

. .products. -Briefly, the-soft tissue paper
" a) wet-laid cellulosic fibers;

from about 0. 91 % to about 5% -of a water soluble

b)
paper; - and
fromthe

pol yhydr oxy comm;mbased_ on the dry fiber weight of said - PCT/USSGAS, o

c) - fromabout. 0.01 %to about 5% of an oil sel ected
group consi sting of - petrol eumbased oils, = _
- and- mxturesthereof based on-the dry

fi ber weight. of said tlssué c . paper; ‘wherein said

.tlgsue pape][ has a basis WeBQ% Rhall wes whight bhgis; @ suﬁrcrerﬁbarnbuﬁﬁo@/anﬁra&erd
a density o

said oil_havi
paper - web.

80% total"

less t

ng bei 7§

haﬂg)gbout .'60 g/cc, said. . pol:yhydr oxy .conpound” and
Iledtoaleast ene’ 'surface of avvet tissue

The poigwasiroxy mmnotmﬂ and tane il te] IMRATt @ bulk,$

for maki ng t-hqa ftened. tissue papers. The process includes the
st eps: a) .wetlayi ng an aqueous slurry-.containing cellulosic
fibers to ~ forma web; StUCtu b) applying to 'said web at fiber
-consi stency of from about 10% = to. about ' V\D 96/ 24719 - :
PCT/ US96/ 01145 : B L
dr creping said web. : - o
web V\EI ght bagl S5 ymgs ??I celpen -anmount | of a vva.t er... .. . soI ubI e

Surpﬂsmgly, |t has been found that these nonlonlc_compounds'

fhave hrgh tates of retention’ even in the absence of catromc retention

- aids or. debondmg agents when apphed ‘to- 'wet tissue paper webs in

accordance wuth the process disclosed . herern - This is especrally '

unexpected because the nomomc oils and polyhdroxy compounds are'

. ':'applled to the wet webs under condrtrons wherein they are not romcally_
- substantlve to the cellulose fibers lmportantly, the wet web process'

" allows the polyhydroxy cempounds to mrgrate to the interior of the.-
~ paper web where they act to enhance the tlssue paper absorbency and

softness o

T'ssue paper softened accordmg to the present mventlon has a _' '

- soft ~ feel. It is especrally useful in softemng hlgh bulk pattern-
densrf‘ ed tissue - papers, mcludlng tzssue papers havmg patterned'

-deslgns The- present invention. can be carrled out rn a commerclal_

‘paparmaking system without srgmfrcantly lmpactlng on machme' '

'_:operabtllty, mcludmg speed. ~The- rmproved softhess benefits of the
present invention can also be achreved while mamtarmng the desirable
. tensrle strength. absorbency (e g wettabrlatyl, and low lint: propertces'

Cof the paper. L L :

e All percentages, - ratlos and proportrons herem are by we:ght -'

: -unless otherwrse specrfied

?"fﬁ;éﬁre_s'oéstf:mhrxdu.b'r THE briAW!_Ne.s- o

Frgure 1 |s a schematlc representatlon of one embodlment of a "
contmuous papermakmg ‘machine whxch |llustrates the-, preferred

“l ll



pol yhydroxy corrpound and an oi |l to i npart a bul k softnesrsb - to sal.d
stTuTture;, —amntt <€) OFH-hg—and—creping said we nds.' —
‘Surprisingly, it has been found that these nonionic corrpoutentlon we -
hi gh rateg of retention éven in the absence of cationic.re

aids or d ﬁ“'ﬁ'ﬂ agents when applied to wet tissue paperp(mbggls{om.;s
accordance with the process disclosed herein. - This is espegl a rg
" unexpect ed because the nonionic oils and pol yhdroxy. conpoun f ?onl cally
~applied to the wet webs under conditions pherein they are no . rocess |

' substantlve t-0 the cellulose fibers. Inportantly, the wet we p

al | ows - t he pol PIALEss>af therprasents ihventic %‘feadd?n%*t tmeb él’f)eéwg? aF&l a

o er. web vvher Vi t he tissue paper
Egll?t ness. - &&Md éﬁﬂ%mé:éﬁ“s‘g ?‘ened according to the present

' ' f t eni ng hi gh
h a ' - soft feel. "It is ‘especial'ly useful in so
-Eﬂrﬁntbg?te?ﬁ ‘densified tlssue papers,. includi-ng tissue papers. having _
~ patterned ‘desi gns ﬁntl on_can be carried out ina
-Eom*r'e-r-ci al ~ paperrra . s@g#aﬁ B‘J?FST%INVEMGN i npact i ng onf
" machi he " operability, includi ng speed. Thé i rrproved softtnelsrs]I l;enteh;ts
of the = preseWhilegs i Qﬁ?ﬁﬂEa ﬁoegﬁ%ﬁagseé\ﬁ%h rggpﬁ:;qrntyc?u aavlg Iow_
ljle;?t rgPloger.t i gs '{tmbsbh??ﬁ% Hﬁs%%ﬁ; '"9 the SUblechlafWrregatde@eas th@tios

‘and propor ti offventiog; rit s @el;evedengat the . lnvenﬁdﬁ%%noba%éﬁﬁeuﬁﬂgﬁhoﬁt o

SCRI Priofh £Fre arip
| rBeR:OrEngEt atlogﬁﬁm\I ﬁ?fﬁq@éﬁé\égt O?lle\rvlng dst%'!?rqt ‘*ﬁ% gﬂgapenﬁapfn@emchl ne
which |IIustr e
' : - As used" herem, the term comprzsmg means that the various - _
-components, lngredlents, or steps, can be’ conjomtly employed in
practicing’ the present lnventlon Acoerdungly, the term_ oomprlsmg

' encompasses the more restnctlva terms con3|st|ng essentrally of" and
consnstlng of" =

- As used herern, the terms tissue paper web paper web, web, = = -
: paper sheet and paper product all refer to sheets of paper made by a

_ o process compnsing the. _Steps of. fermmg an aqueous papermaking

- . - furmsh deposxting this furmsh on-.a ferammous surface, such as a
o Fourdnmer wnre, and removmg the water from the furnish as by gravity

or vacuum-asszsted drainage, wuth or wrthout pressmg, and by
evaporatlon ' : x

| As used hereln, ‘an aqueous papermaklng furnlsh is-an aqueous
i _slurry of papermaking fibers and the chemicals described heremafter "

As used’ hereln. the term cons:stency refers to the weight

" percentage of the cellulosic paper making f'bers (i.e., pulp) in the wat

.;_trssue web. It is expressed as a weught percentage of this fibrous

matertal in the wet web in terms of air dry fiber weight divided by the
weight of the wet web."

The first step in the process of thrs lnventlon is the forming of an
- AQUeOUS papermakmg furnish. The fumish comprises papermakmg
fibers (heremafter sometrmes referred to as wood pulpl Itis antlcrpated
that ‘wood pulp |n Call” its vanetles wrll normally comprise the .
papermakmg fibers used in this mventlon However, other cellulose
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7 ~process -of. the—pfesent |-m7ent|on of addi ng tTeat ment chem cals to a
pattern densified tissue paper- Web o - DETAI'LED- . - _
DESGRI PTI ON OF THE | NVENTI ON™ - - V\l‘ule th|s specificatiaqn '
concl udes wi't h Y& Varticularly “pointing eut. and: disti n&qrglsssmus
claiming the subject natter regarded as the . invention, it is believed
t hat the invention can be better understood - from a readl ng of the
~foll.owi ng detailed descri pt i on and of the - &pended exanpl es. -

As used herein, the term "conprising" nmeans that t he vari ous
conponent’s, _i ngr.edi efibrous,pulpse such @srcatton §RpLs. rhﬂgﬁsél?ﬁpl'&wl@d etg., can be used
practicing the preseahdlwbwm’sdlﬁlﬁﬁdilwdd pulps -USeRN "HerEIY irfdilide  chemical

ooner ating of . pUBS bSO TRRR NG, Sl UL oBWalar chanical

paper web, ‘web, pul»ermglndm mcpaqgme. grastnecwoa) thermomechartiealtpuips and -
‘paper nade by a enaﬁmyfiﬁamthaItaenhaﬁ.e&hsai%apﬁulbotrdmm %uegl&%ﬁygg efrom_

ki f gehpsLL !Ny f
Such a5 a = Four ar PALASGERBUS.ATY FaNBeials FRES ACPel et Alser apRicabin.go

by gravity:: - or vammmemtsmudnﬂomaregﬁbem dirived viroMmo vécyoied Paper, avisich -
by - - evaporation. may contam Afy Uo°re§Il flﬁ“ﬁlg“ab@% %Q't@w&gpﬁ%élﬁﬁkn& rnon- -
an

_ furni sh LS ‘an’ agueo em ca :
descri bed  hérei naftels'b“ms materYas‘@Pqilgéa §| and.iadbesives, used) 19 iﬂ%’h‘é? the
Eef ers toI t;te vvel[ ﬁhtorlgmpbp?pmmjéng).f Prdllieratﬂw mhosnapmkrngmbam use8€ihSthis .
i , pulp) in-the -
per cent age of this fllwgénuon ¢ ?% awkp?ﬂ é‘ﬂbt mde%ﬁg ﬁ“&{ﬁe@‘f{f’ogﬂ E’F‘?/
fiber.wei ght divi de&%%@apefmékmf%m He fopnedinto a wet web omhe foraminous

step in the process fotminy scarfiggnisuel as & hPohriiery viite,2as IANCBWS discussed
—-paper maki ng: £drni sh. hemﬁtafrt%n' sh corrprl ses paperneking fibers (herein fst er
- sonetinmes referred-to as wood pulp) . is anticipated that wood pulp in

all its varieties . wll: normal | y- corrprlse ‘the : papermakl ng flbers used |n :

~this invention. Hovever, (a)Polvig@irbid @bfpounds o .

_ The ptesent mventton contams as an essential component from
- about 0. 01% to about 5. 0%, preferably from :0.05% to- about 2.0%,
~ more preferably from about 0.1% to about 1. 0% of a water soluble
- polyhydroxy . compound based on- the dry fnber wexght ‘of the tlssue . ]
 paper, _ e

Examples of' water, soluble polyhydroxy compounc'ls suitable for :
use in the present mventaon include glycerol, polyglycerols having a. _
‘weight average molecular welght of from about- 150 to about 800 and

polyoxyethylene glvcol and polvoxypropvlene gl_ycol having a wenght-. o

.;average molecular weight of from. abo'ut 200 to about 4000, preferably' '
:-from about 200: to- about 1000, most preferably from about 200 to
- about 600. Polyoxyethylene glycol having an’ welght average molecular.
weight of from about 200 to about 600 are especially preferred.
“Mixtures of the above-described polyhydroxy compounds may also be - |
used. For example, mlxtures of glycerol and polyglycerols, mixtures of
glycerol and polyoxyethylene glycols mixtures of polyglycerols and
_polyoxyethylene glycols, etc. ..._ are useful in the_present mventlon A
. particularly preferred polyh_vdroxy compound is polypxyethylene glycol
_ha\_ririg an Weight-'avarage' molecular weight of about 400. This material =

B -
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8—- —————f—i—bf-eus—ﬁul ps s-ueh—&s——eeHon :
. etc., -can be used and none are_ discl ai med. Wod puI ps usef ul
- .’herein .include chem cal ' pul ps such as Kraft, sulfite and sulfate
pul ps-as YWQ624H2nechani cal L pul ps i ncI udi ngPETSYSISOEMP| e,
~ground wood, thernomechani cal. pul ps and- - : chem.cally nodified
ther m)mechanl cal pulp (CIMP). Pul ps derived from - bot h

~ deci duous and coni-f er ous trees can be usedl. Also applicable to _
“the present i nvention are fibers derived fromiecycled paper, which
may - contai n anis available corhmencialiy froen dbe dhion Carbislev@dmpany @f Ranbuey;

fibrous . materi ébﬁné&%ﬁt%@er% 'tr%d Qnadlﬁg@ gﬁénused to facilitate the

original. paper neki ng. Preferably e .paper.making fi bers used in this

i nvention conprise Kraft pul p der| ved from northern sof twoods. The

. aqueous - papermakl nMI sh i's forned i'nto a wet- web on-a foram nous Z
. forming carrier, such as a Fourdrinier wire,:-as wll . be. di scussed

" hereinafter. (A .Pol yhydr oXy C ounds

_The .present i nventT'o?i ReesANY invention cantainh 3% an: essantiah companent from

“about 0. 01% t cabsdLru0.01.% %0 abSites %6y preferalily owm_o W%Uto aboUt 2.0%,

pol 5&3?23;""22%55%&5%%%&5 o e P9 18 el 2% oDV ettt g o
paper, - .. selected. - from. E)@lmﬂf@@ ofcqnélsé!ﬂgsob bl petraleymykisedy odsrpounds_

sui tabl e for polysuloxane-bas&éehrlsn dride itk ©FES ith&rd e bhset IavC kel @irg ! fitsg' O!
pol ygI ycerols h _wei ght average nol-ecul-ar wel.ght of from

av
‘about: 150t 0 a‘ﬁgﬁbt&séh%ﬁ'asue paper. * " T yoxyet hyl ene glycol and -
' polyoxypropylene gl'ycol having a’ ‘wei ght- 7" - average nDIecuIar

-

~ wei ght of tro%%?_ﬁméwmut 4000; _preferabl y T f.rom about -
- 200 't o about preferably fromabout 200 to. = . . - about -
600. Pol yoxyet hyl' ene gl ycol havi ng. an wei.ght average ol ecul ar
- As used herem. the term’ petroleum-based orTs refers to vnscous E
_ | mlxtures of hydrocarbons havmg from about 16 to about 32 carbon' '
B : atoms Preferably, the petroleum-based oil is a petroleum-based turbine )
) A il compnsed primarily of saturated hydrocarbons.  An example of a-=
L : preferred petroleum-based- turblne oit: for use inthe present mventnon is
.. known. as “Regal Oll" As used hereln, the term "Regal ol refers to_
the: compound which is' comprised of approxlmately 87% saturated
hydrocarbons and approximately 12. 6% aromatic hvdrocarbons with
traces of addltlves, manufactured as product number R & O 68 Code -
s 702 by the Texaco Oil ‘Company. of _Houston, T_exa_s

_ln_.gen'eral' SUitable 'polys'il‘oxan'e rnaterials for use "in""the oresent
- invention - include those havmg monomerlc srloxane units of .the
_followmg structure ' e ' . '
- R1
. o Si-0-]



wei ght _of from about 200 to about 600 are especr aI I y preferred

M xt ur es  of..the above-descri bed —pe-l—yhydroxy conpounds-nmay al so be _
_used. For exanple, nixtures of glycerel and polyglycerols, mxtures of
glycerol “and .pol yoxyet hyl ene gI ycol s, nixtures-of -polyglycerol s and

pol yoxyet hyl encVBI%24Ms, etc.. . are useful in-the present mven'f%“ss"ﬁ“‘s
particularly preferred pol yhydroxy corrpound I s pol yoxyet hyl ene gl ycol

havi ng- an wei ght average nol ecuI ar wei ght of about” 400._ This material -

WO 96/ 247-19 - o " 10 'PCT/ US96/.01145
-9 is avail able corrrrercrally fromthe Uni on” Carbi de Conpany. of :
Danbury, . Conngmetéin} RMdRid RRefdr ﬁiﬁﬂmpeﬁmﬂﬁﬁxam(@nﬁnﬁaﬁc unit can

The present ‘i‘nventi on ont |ns assa se onent, fro
e e e e O AR B b S bR GRS BT alarihdikaryt,
_preferably from abouarayh %daalb&iomlonmed)ylmmbom oarotberr radical. Any of

selected from the. s&rtpkﬂbré‘éw%hﬁt b@%uﬂ%ﬁt@@ﬁréﬂ ﬁhﬁﬁﬁﬁlﬁ@ﬁd ORH Sand RZ radicals -

pol ysi I'oxane-based ol nd m xtures theyeof, base

el ght of the 'ti ssue°;p35¥r particylar  moBpfmasics URit,may g'fPe' }rom t;'ZAS""%%RP"d'“Q

_herein, “the-term petﬁunlcaunalhﬁedf the nexefagicining michomeric unit. Aﬂdttwmuypthe -

- hydr ocar bons “havi ng- § ‘ﬁ%ase (fjn +Q.tﬁBP§t5§£8ﬁPEHQ@ %ratncﬁ%{i@ram or have

Preferably,- the petr Il

_conpr.ised primarily. Q)fc '§aﬁt[H'-'ét‘@3I Hrjradical ﬁcﬁk 3“Arﬁ%>@&ﬁrﬂ@'tb?"#i‘¥ '"depen“"ﬂvﬂf-_ o

“preferr ed petrol eum&meeobrtsirabeees ourhctimalmee sSutht 8s; - uteaentimitadent sitgkanes,
known as “"Regal “Ol™" h f &k S,
Y ‘poly |ol*§ﬁgs, §ﬁ{ﬂe’§ roxPh&sg%mg% ‘jhe b dic 1% ﬁ'i add R2. may

t he conpound which-i's npr1 sed satura
hydr ocar bons and aprﬂQMaWataé!Yy of2 aG%af@ﬁYJrrafr @"Qﬂm oﬁmceenehmst tincluding, for

‘traces. of additives,exampléaaicenar] mbaﬁﬁiblﬁbld)hﬁlbﬂﬁvcﬁ ékéioﬁ@ a%ﬂamme, amrcﬂ?-

by the Texaco OI C(}rng{)gnalo{esl—buston Texas

S . Exemplary alkvl rad'cais are methyl ethyl propyl butyl pentyl- B
o hexy! ecty! decyl, octadecyl, and the like. Exemplary alkeny! radicals
S  are vinyl, - allyl ‘and _the. like. -Exemplary aryl rad_lea_ls are phenyl
- "._.dnphenyl naphthyl, and the’ like. Exemplary alkaryl radicals are toyl,
' _ ,'_xylyl -ethylphenyl and the hke. Ex‘emplary arakyl radicals are benzyl, -
_._:,_;__alpha phenylethyl beta phenylethyl -alpha—phenylbutyl “and __t'he like.
L Exemplary cycloalkyl radicals are . ‘cyclobutyl, cyclopentyl cyel'ohexyl,
'_ _' and the ___I|I_<e____ .. Exemplary - halogenated hydrocarbon_ radicals. are
'chloromethyl - bromoethyl, tetraﬂuorethyl - fluorethyl, - triflucrethyl,

- .__tnﬂuorotovl hexaﬂueroxylyl and the Ilke : a ' '
L Visce'sity of - pelys'loxanes' "'u'e"e'fu! ma'v vary . as 'W’id'e"ly ae the
_viscosity of polysiloxanes in general vary, so long as the polysiloxane is
| _.,_ﬂowable or. can.be. made to be flowable for: apphcatlon to the tissue
___paper Preferablv the polysrlexane-based oil- has an-intrinsic viscosity -
': -.._ranglng from -about . 100 1o about 1000 ‘centipoises. - References

- " disclosing. p_olysrlox_an_e_s include. U. S. Patent No. 2,826,651, issued

.. March 11,-1958 to Geen; U. S. Patent No.. 3,964,500, issued June 22,
1876 to Drakoff; u.s. Patent No.- 4,364, 837, issued: December 21,
-~ ..1982, Pader, U.S. Patent No. 5,059,282, issued October 22, 1991 to -
_ ':f = - Ampulksi et al.; and Bntrsh Patent No. 849‘433 pubhshed September B
" 28, 1960 to Woolston. "All of these patents are incorporated herein by

: “reference. - Also, - - mcorporated herem by ret_‘erence is _Sﬂ_c_q_



NPonS|onane based oils I n generaI'SU|tabIe ponS|onane

nataﬁ—a-ks—f-m—use—ﬁn—t-he—p-resent————r-nmh-en-l ncl udethose having
foTIovmng structure Rl |

'nDnonerlc sil oxane units of the
-Si - ' WO 96/ 24719

[PCT/ usge/ B’PP&QM | © 10 nd'!wses/o114Rl and
R2, for each independent S|onane nmononeric-unit can each _ -
i ndependently be hydrogen or any alkyl, aryl, alkenyl, aIkaryIL :

- di An of" _
arakyl, cycloat kyl, hal ogenated hydrocarppn, or other _radl cal . Any
suchyradi)c/al S can be substituted or unsuﬁfs)tltut ed. Rl and R2 radicals

f an artlcg@?sgm%@ | b7, TERri f rrespondin 5
?unct ?/oﬁal itie 1:8?515;(; ni ng‘ﬁ%{}oﬁb #eﬁéﬁ%vsiﬂ&ﬁ 'U’naﬂpg‘q" the
pol ysi | oxane: c@H&l’)é’o@??'ﬂ% ANeXIepsivaHistingand daseniptiarhofl polysiloxanesitve a
cyclic structgeserabhe .radical s ‘Rt and R2 can additionally i ndependent|y-
"be -other silaceous functionalities: such as, but..not:limted to siloxanes,

‘pol ysi | oxanes, sil 'n - and poI ysi | anes. The radl caI s Rl and'R2 may - - -
cont ar-n-'any of a ye jani'¢ functi.onaliti‘es including, for

- exanpl e, +al cohol | The lpnesqunaenﬁon asdéifpﬁdeblekﬁi Q32a By g gid
B Woympalgn bt o s e N
~ propyl, butyl %/ c¥i e |i
Exenpl ary al k%?l‘??mr a Pe%tfsd t'Ssmaar Dapethylsycal Igs_, ‘axeinplified i-ke. dmsenpl ary
aryl radical eaferemeﬂmmdd, U.s.. Patél‘lﬂobwsbnfj ,Qaw Fnanﬁs té}ﬁg%#ﬁéngxerm' ary '.

pheny and

. | d
- g(éﬁtr)%/ar;aalr gﬂéﬁ lc‘%@"@ﬁa@tﬁ%nzgﬁ”% paper %bhaspwypbﬁmtw U.S.
‘bet a-phenyl et’?ﬂFP"t Nal PR 2000y 1S#ivydei, dndissoediNIEg.21, 1974, Brﬁgﬁlséw

- cycl oal kyl . raﬁp@ﬂhﬁaﬁb@oﬁh?ﬁ&ﬁé&éﬂ usco'lclgﬁﬂﬁgie’dg cﬁ‘l&@FﬁoX and tissue and, th_e |
o ke - Exemaaﬁety—&gbu&%nat de th ;rgr%ajmay be oflaC smgle-ply ‘or multi- ply T
- ' constructron Tissue structures -formed from layered paper webs are B
- described in. U.S. Patent No. 3, 994,771, Morgan, Jr. et al. issued = _ .
: :._ November. 30, 1376, U.S. Patent No.. 14,300,981, Carstens, rssued'
November 17 1981, U.S. Patent No: 4, 166, 001 Dunmng et al., issued -
. ‘August 28, 1979, and ‘European Patent Publzcatron No O 613 979 A‘l
- Edwards ot al., publlshed September 7, 1994 all ‘of ‘which are
incorporated- hereln by reference. : In generaf a’-wet-laid composrte,.
soft, bulky and absorbent paper structurs is- prepared from two or more- '
Iayers of furnish which are preferably comprrsed of dn‘ferent fiber -
- types.. - The’ layers are’ preferably formed from the deposmon of
separate streams of drlute fiber - slurries, the f'bers typ:cally bemg
relatively long softwood and relatively short hardwood fibers as used in
tissue papermaking, upon one or more endless forammous screens.
- The layers are. subsequently combined to form a layered composrte
: web. ‘The layered waeb is subsequently ‘caused - to conform to the-
surface of an open mesh: drying!'mprrntlng fabric by the appllcat:on ofa
- fluid to force to. the web and thereafter thermally predried on: satd fabric
 as part of a low densrty papermakmg process -The Iayered web may
be stratifi ed ‘with respect to fi ber type or the f'ber content of the-
respectlve layers may ‘be essentrally ‘the same. The t:ssue paper
ST preferably has a basis’ werght of between 10 glm2 and about 65 g/mz :
- _,f .-~ and density.of about 0.60 g/ce or less. Preferably, basis’ waight will be -";_' '
below about 35 g/mZ or Iess, and denslty will’ be about O 30 g/cc or

LI O

o



chtoronet hyl, bronoethyl, ‘tetrafl uorethyl, 1 uoret hyl trifluorethyl,

trifl uorotgyl- “hexaf uorox*y'l-y'l——an-d- the i kem—— Vi scofs| ty Qf

‘pol ysi | oxanes usef ul’ may vary -as W: dely ast':]lelepOI Jsi Yloig(r)lzl l”s/ o] | f.I owab'l—e
: nes i ral -vary, so'long as ,

' 8?| )c/:tlnl g)éarrgde T%ggggﬁlomblg for. appl ication to the tissue - Pcﬂ'ﬂﬁéﬁ_ 10114S. -
Preferably the polysil oxane-based oil :has an i ntr| nsi ¢ viscosi ty

rangi ng from about 100 to about 1000 centi poises. _References- "

di scl osing polysiloxanes include U- S. Patent Nd2 2,826, 551, i ssue |
Mar.ch 11, 1958 to. Geen U, S. Patent No. 3 964,500, issued June 22, .
1976 to Drakof f; U. S.1e%%t Most wreferabiys, dmiityi willibs Beoes®er0.04 g/cc anggggout |

F , 282, ‘i ssued Qctober 22, 1991 to: = Anpul k
fader, 1S Pat ent ND-20, g6 ed Septenber” " 28, 1960

- and-British Paten ub h -
| te' E) \6;‘|bol s? gn AL of thesetcyﬁ’é‘[ gn?gnéllye ArA G‘SSQF%dPWeRndbS"‘em"ds for makmg
- reference. . . Also, ,;sgghppamreere Irevomem: lnbghe aafl &Stﬁdh;fbapbi? |s5h}d éaly - "ﬁﬁ? by

WO 9 " U596/ 01 o
E \{\i)—%/ 24g?rpoun'ds' defosmng pa;&erggekm furn %i pn.a rf&qa% °"T"|'?8 w'ﬁeaBIh's |
which centains. an ex %'ﬁg'Fgeweréflq{EF‘hFﬂfeﬁégc 1ot thenansf g @l FourdonierewirenOnce
general . . .t fainishuis deosited on' the formrn-g" hﬁrr&t&sig%f#p?%??é (?%rb \Web-

: I ble to fissue P&lahi d t
eohventi onary {61 t- proace aftr'.*sgmw*’; by P‘**'@%gﬁlt t'r*ﬂd é%srﬂ‘l i J;;f:tleva;ed
paper such as-exenpl- F?’T‘%?f yre. FHE pa Qiﬂifretneﬁmqme ahd Styeslerdquipment for

Sanf or d- Si sson and i makinpyebs; ao&oetlmg tof'thﬂz:’ dgof‘ﬁg%délgré &fe?l”l&o?@r?ga

Rate -
such as exenplified ﬁ)bsu skilled in t% g@?ﬂﬁﬁ%? lﬂyythnsﬁtpgqy pulp

21, 1974. The ti paper
E/g%structlon and tlg'g is P{)ﬁ\ﬂéﬁd lpr@dnmssunaeua heazibokl OThethedddoxl hds an

single-ply.or multi: qmenmg fo£ aamidritg 4 in Jép%;s'i’teoﬁ GIRGALYSE %dl'-f {:P BT
| ayer ed Papel. vebis %ﬁﬁot\? fr?g'i'sacrgll'f ”“gg 6Th-?J"?>e Fa?e'gﬂ mggﬁwm to aifjger :

: t al .- issued
‘]C;r'steen";‘ (issued . Cousissaney of feteain, abbet 7Pianet abbut 359 e wid VB

et-al., i ssued | basrs) by—vacuum dewaterrng and further dried by pressing operatrons

whereln the web is subjected to pressure developed by opposrng .

mechamcal members, for example, cylindrical rolls - :
B The dewatered web is then further pressed and dried by a steam
_ _' heated drum apparatus known. in the art as a Yankee dryer. Pressure
) can be developed at the. Yankee dryer bv mechamcal means such as an
| opposrng cyllndncal drum .pressing agalnst the web. . Vacuum may aiso
be applred to the web as. it is pressed agamst the Yankes surface.
o Mumple Yankee dryer drums may be- employed -whereby addmonal
| pressrng is optaonally incurred between the -drums. . The tissue. paper .
_ Structures whrch are formed are referred to heremafter as conventional,
. pressed trssue peper structures Such sheets are consldered to be
'_ . compacted since the web.is sub;ected to substantial. overall mechanical
_ | _compressional forces while the fibers are moist and are then dried (and
.. _ optronally crepedl whrle in a compressed state. .
_ - Pattern - densified . -tissue paper is. cheracterrzed -by having a
relatwely high bulk field of relatively low fiber density and- an array of.
~ -densified zones of relatrvelv high fiber -density. The high bulk field is
T : alternatrvelv characterrzed as a field of pillow. regrons The densrf‘ ed
R S ‘Zones are. alternatiuelv referred to . as knuckle. regions. The densified
o zones- may be dlscretely spaced within . -the:high bulk field or may be
lnterconnected elther fully or pamally, wrthrn ‘the high bulk fleld



August"_28, 1979, and. Eur opean Patent Publ r"cati'on No. O 613 979 -Al, _
 Edwards et al _ publ.ished Sept erber—, 1994—att of whi-eh—are — -

i ncor por at ed herei n -by reference. In general, a-wet-1laid corrp05|te

soft, bul ky and absorbent paper structure: I's prepared fromtwo or nore
Iayers of wamenurls whi ch are preferably conprised of di ffe?@lmsﬁmvéi

types. The layers are preferably forned from the deposition of separ'ate

. streans of dilute fiber slurries, the fibers-typi cally being relatively -

~density will b& abb

| ong softwood and relatively short hardwqgd fibers as used in . tissue
_paper nmaki ng,. upon one or nore endl ess foram Nnous Screens. The layers are

subsequent |y cpjgargd mcaegéy Efol aiak Wﬁ' BSnsrﬁwbtlssu-EhQNeﬁs’eér@d web

b tl 1 1 (i -
Uryingl oot disgioRag in (s, Parsriny 3361 4% issied f SARPH and Sis%eR 1he -

web and t her eadn clanuaey 84| 196, ddlS. Ratent Hlai. B3, 9214;025 issgeg 2o tPatbr 4./ ow
density. paper ’W{ér’%gorl) Acll;g%éﬁ oThl%#éiyﬁldeQ S"els? ght No. g, 191, G?Qfl edtbh
e ot

respect to fib ﬁont g respéclive [ayers my
be éssentiallyP s Whament'lﬂggqlhe 635-4'15# . reﬁ?ltsmh%lg #:634i80%ei ght _
of bet:ween 410 |géued aodPabloQ. - 'Bﬁ:kghnﬂon JamuahrgeD0] {1987, WS PaRemQ Ng.cC or

‘less. Preferabj )é,%b@?-y 35%&19?} V\Yﬁrldt &% l“o?lew g?oj?féj‘a é?frggezﬂl phfait- and
0

PCT/ US96/.0T 145Publrcat|on ‘No. 1—7 164 Al Hyland ot al publlshed Sepgember 28,1 ess
Most -prefer. ablwsmleﬂmbeamﬁalterhe?zhtﬂtceﬁen No.08 ‘@16 07anA1AbRwhans et al., 0. 20

making - RplEnESEBRNGErg1 1 D68 Sif %V?'?‘*“eeﬂraﬁ%e%ﬁgrﬁémdsrﬁar y

‘made by . raﬁpépoeetr ng: paper imaki ng furni sh on a - foram nous . form ng

wire. This . 9" geriegai gatterh SdéHsiféd waées réfte éﬁfér&bmeraﬁéreasw

described are e-art. kn.a tépl cal

process, a_J_Q\ﬁ"BBﬂngt'gﬁ]apydeﬂmmg m ‘f%"lsﬁlgsdn q°§'eﬁr itheq web 2tpth
headbox —~The  hecations lgepgaaphrcally correspondmg 10 the pomts of contact -

between the array of supports and the wet web The remamder of the .
-~ . web not compressed ‘during - thls operatlon is referred to as the high
- bulk fi f‘eld "This high bulk field can be further dedensuﬂed by application
- = of fluid pressure. such as’ wrth a vacuum type devuce ora blow-through-
'-dryer, or by mechamcally presslng the " web agalnst the array . of
- supports. - The - web is dewatered and optnonally predned in such a
- manner S0 as to substantrally avoid compresszon of the hrgh bulk field.
This - is - preferablv accomplished by fluld pressure, such as with a
vacuum type “device or. blow-through dryer, or alternately by '
mechanically pressmg the web: agalnst an array of supports wherein the
- high bulk: field is not compressed The operatlons of dewatenng,
3 optronal predrymg and formatton of the densxfied zones may be -
| integrated - or. partlally mtegrated 10" reduce ‘the - total number of
o processmg steps performed Subsequent to formation of the densifled
- zones, : dewatering, - and optrenal predrymg, _the ‘web " rs drred to .
completion, preferably still avoldmg mechamcal pressing. Preferably,
_ -from about: 8% to about. 55% of the tissue paper surface comprises :
. - densified knuckles havrng a relatrve denslty of at least 125% of _the

densrty of the. hlgh bulk freld

'_Fourdr'lm er t.he furnish .i eposi t dt)n ormng Wire,
. it s referr*e(5{°P85"%'g Régermalengturﬂ#g\ ﬁr ! "'ﬂ MGh8St he web
. and drying at ac Fouedrisjer- ‘wire to formpa avetr webTaedMBnr utanosing:ltlne yguels  and -
.~ typical equi p%ﬁlnsftcdn arra ‘of s’ﬁyﬁoﬁ% Wﬁsvﬁﬁcﬂrﬁr‘e@ged ?EQ&SPrtﬁﬁea?ﬁay get '
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-openi ng- for deI|ver| ng a ‘thin dep05|t of puI p furn| sh ont o the Fourdr| ni er
wire to forma wet web: The—web is then. typl cal.ly. dewat-ered to a flber
~consi stency of betvveen about 79 and about 25%: (total web weight . _
‘basis) by~ vacuum dewatering and further dried by pressing operatlons
wherein - the WP 6247 ’s’ubj ected to pressure devel oped by OppOSI RET/US96/01145

‘mechani cal menbers, - for exanple .cylindrical rolls. .- | .. The .~
" dewatered web. is t hen further pressed and. dried by a steam heat ed
drum. apparatus known in the art as a Yankee djyer. Pressure - ~can be
~ devel oped at the. Yankee dryer by nechanlcal means such as an - 0pposi ng.
cylindrical::drum pressi nnggaar?éy of "upptrts %""}(w 'ﬁ'llp?ﬁ’tmg caltfor fabnc _

applied to- the web resse ai nst apkee ‘su
Ml t4 pl e Yankee dr yeﬁg‘c'ifr %né?’ﬁﬁ ‘g 81989@8" \EE HB eg whichfparate as the array
pressing i$ . optional Py Sunggﬂsedhlbbtfaeﬁmmhﬂledfmtloﬁtef tthsws!fﬁﬂefones upon . -
- structures which.ar eapﬂidﬂiﬁnaéﬁprﬁgﬁ?rﬁr Qﬂet&ttﬁhedfﬁﬂcﬁe éorgﬂ[{'g?egst thoengrray of

pressed, tissue papef, st rrgsctu es. sh ets ar consl der e
conpact ed. si nce’the FePe ﬂ‘b"é'lﬁ"éd'e QS' imnpringing, ¢arrigr f%ﬁaﬂfﬁc@lsclosed
conpr essi onal.” f-or cesinki$ ePathet.Nobﬁ.soaruﬁmsmfomﬁ‘rﬂr&ssbﬁﬁlsdﬁeed.lah%% v 31,

optionally creped) Wgtgée U’lsap N S£829 968, SFlvtuccléldr ﬁF%L ,b{&gﬂg {j'igf

_ tissue paper [ S charﬁzﬁr Ilf r% avl ng a
relativel y I'ow fi ber S| § ent, No. ' 3,974,025,  Ayarsi ﬁ$a§t§ldzdmgslsof10 1976,
rel ati vel y#hi gh fi bed. &mnymﬂmsﬂegﬁbu#ﬁedw t8l ., issddd Mdieh 36! Ya71;

characterized as a f| ?dPQJenP'I\M o Jféygggb@n%ﬁ 'ggﬂéﬁ'f g&ber 22120?]%<'§iéeMi§

aIternatlver referred to as knuckl e ¥
‘be di scretely- spaced”@iPhNe- 14123RiQfFB. Tnokheneissued Regerbber 16, 1980, and U.S..

interconnected; eit RatehtiN 52 ar; t
WD 96/ 24719 ' ° -~ 8&39 r‘tﬁhaw istudd jlﬂylfg gh?—’%#'/ Eggdge%l?lic&are

TS ST Pref er"r"%o "é’r’%‘@gs'%"é%'"f'?}t r?fﬁfﬁ%@ pat tern densified ti ssue webs -
Seson -d'.-SSL"iSﬂu,g’?"“'aq"'V'i’S%?”%“%“ B i Rmol 5 gt Wl
“Peter G . Aoranaingls fosming garrierg7sichyas 8. Eourdginiert wike. ThaOowebOB
i ssued to- Paul DI déweitbead: andMranifefred 68h - impiting. fabridat Thé M‘Pmsh may
4, 637 859 SR S atternately Be. initially . deposuted on a foraminous supporting carrier-

: ~_ - which:aiso operates as an imprinting fabric. Once fermed the wet web.
Ct is dewatered and, preferably. thermally predried to a selected fiber
. consistency of between about 40% and about 80%. Dewatermg canbe
_performed with" suctlon boxes or other vacuum devices or W|th blow-
. through dryers ‘The knuckle - lmprmt of - the - imprinting fabric is -
'-lmpressed in the web as discussed above, prior to ‘drying the web to
completion. One method for accomphshlng this is ‘through application’
.. of mechamcal pressure Thls ccan be done, .for example, by pressing a
.mp roll which supports the imprinting fabric against the face of a drying -
. .drum, such as a Yankee dryer, wherein the ‘web is disposed between -
o __the nip roll and drying drum Also, preferably, the web is molded
. ..., against the imprinting fabnc _prior to completlon of. drylng by applicatior: ..
-, of.fluid pressure with a vacuum dev:ce such as a suction box, or with a | _
: ~blow-through dryer Fluid pressure may be applied to mduce impression- -
L of: denstﬁed zones durrng initial’ dewatermg, in a separate. subsequent :
L process stage, or a combmatlon thereof ' :

‘ Uncompacted nonpattern-densufied ttssue paper structures are
o ;._-._descnbed in U.S. Patent No. 3, 812 000. tssued 10 Joseph L. Salvucci,
Jr. and Peter N Ylannos en Mav 21, 1974 and U.S. Patent No. -



- issued to Paul D .Trokhan on January 20, 1987, U.S. Patent No.
4, 942,077 i ssued. t o Wendt - Pf al . —.op—Ju ¥ 17 199n et opeat Patemnt -
Publication No. 0 617 164 Al, Hyl and et aI publ i shed Sept ember 28
1994, European Patent Publication No. O 616 074 Al, _Hermans et al .
publ i shed \ﬁepsmmer 21, 1994; all of which are incorporat @ﬂﬂ@?‘é‘l‘h‘“by

ref erence. . - I'n general, pattern densified webs are “preferably -
prepared by. . depositing a papernakl ng furnish on a foram nous '
formng wire such as - . -a Fourdrinigg wWre to forma wet web and then
. j uxt aposi ng the web - " ‘agai nst an array of supports. The web is
Sreﬁzft??egggpﬂzh 2@84@9 alssﬁéd to Henry SEl.JpBet:Slte"r, Al&ehetu mscld:rtnelg amd
(o]o!
correspondi ng" ‘El‘at’ﬂ fo‘ftFR §"of’“€8n17dc198° both ﬁ g’m"f'sé{i‘*%‘l -

supports_and therexetbw\meferilue rlahgenatel, wicampacted, - ﬂOﬂ mrnodermﬂeﬂ essed

d thi hibg e
-h:Jgrylhngul kI fS i glpgi@"t' O‘Ehde?u &Sﬂrgg ard ﬁfeﬁd?éd by deposrtmg abpbﬂsariﬁadl Thizs

er  dedensified a |on . “fluid
pressure; suchfmish and Mﬁq S%"HEQ‘@CB’%W 'E’OUEI&XW [ such as a .
- dryer, or by nFohmﬂnten injrepte fofmoa - wiee wekl draining tthetiwehr aac} refmoving :

e 1 ke i ORI gl i W e

"This is pref er fibpy qansistencysiaddah 4§tug89$r @ad greping,the 5 r.is
" vacuum. 'type dgsthEed froah QMetvl?eb’)bgl‘vaoiiumUemmer&lg andhetmal dnying. The
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T ohbul st o i, iR, R0, ok B0L SYORY i HAROEhgo B Ridival

opti onal . predr yhaompadtedofibersi Genging: m,atéléﬁlslﬁflé'efQ ablysapgiied,to P°"t'°"5

I nt egr at ed or B ke Ndbyp,r,at@gé@bﬁ@ t-0 .reduce the total nunber of-
. processing steps performnmed. Subsequent to for mat'i on ef the densitied

7 zanes, dewatering, umpadtednalngn-patterncdansifiesl wetissue dr swuctupes _ are S
completion, Drebfiiy Rhdivh B Ondl Bt HRCRAAVeRord CREHIY. stPtraLersabw, :

-~ from about" 8% 10 abo the trssue %ur ace co 363
. densi fied. knucHP'é%’ahaW’HBa‘émFeI% Wﬂé‘n‘é&lé}e gk tispug paper r@% gres; are
density _of t hepl‘ep;hednbv}&dbpesidng a papermakmg fumls%bmalteremmous wire _

~ PCT/US96/-011455, 1, a5 a Fourdn ier Te t0 form a wet ‘web, drezmrlél the web and_
The array of supports 'S era rl ring n carrle abr ﬁ :
- . removing addmonal watdr with " the. aid uni orm ®mec amcal_

compactlon (pressmg) until the web has a conslstency of 25-50%,
- - transfernng the web to a. thermal dryer such as a Yankee and crepmg_
~ the web. Ove_ra_ll ‘water is removed from, the web: by vacuum, '

~ mechanical 'pressing and. thermal means -The resultlng structure is

strong and generally of smguler densnty, but very low in bulk,

‘absorbency: and.i in softness.

_ _ - The* tlssue paper web “of thrs mventron can be used in any

. R “application ‘where - soft, absorbent tissue paper ‘webs are required. -
f: TR Pamcularly advantageous uses of the tissue paper waeb of this invention

' are in paper towel toilet trssue and facial tissue products For example,

. two tissue paper webs of this mventron can be embossed and
~'adhesively - ‘secured together in face to face relatron as taught by U.S.

~ Pat.'No. 3, 414,459, which issued to Wells on December 3, 1968 and
- whlch is mcorporated hereln by reference. to form 2—ply paper towels.

in the followmg drscussion, wherem reference xs made to the -
several i gures, certain’ preferred embodrments of processes for makmg
~ ‘the tissue’ sheet structures of the present Invention are. descrsbed
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havi ng a. patterned di spI acerrent of knuckl es which operate as the array :

-~ of supports which facilitate the formation-of the demnsified zones upon
application of pressurer The. pattern of -knuckl es constitutes the array of.
supports previously referred to, Inprinting carrier fabrics are disclosed
in U-S. Patent WO9634191, 746, Sanford and Sisson, issued Januar§CHYS6014S .

1967, U.S. Patent No.. 3,821,068, Salvucci, Jr. et al., issued May 21,

1974, U.S. Patent No. 3,974,025, Ayers, Lssued August 10, 1976, U.S. Patent-

No. 3,573,164, Friedberg-et al., issued March 3@ - 1971, . US. ‘Pat ent  No.
3,473,576, Ameus, i ssued Cctober 21, 1969, U.S. - ~ Patent No. -
4,239,065, Tr okhan i ssuadthBeemhbthme‘rﬁ |lld£ﬁ19dénd=|ghr31 ‘the papermakiisg esit 10’

No. 4,528, 239, Tr okr\gg\, 15 S Sthe? "Witection' YAdicatdd B PW%SEO'?#'e arqw B, i The

i ncor por ated herei-n s ot

is first formed int cpa@em@kweobeh 10 trasans Asaund Jhei n@pe,rmahm belt, returrs rells

Fourdrinier wire. meqatetbe 19a and wtewavhprdeduoanduprwusfwr Qpér(h‘la'ld"ng beit
deposted ona 1 of areTunsral A8t Hog- 1ae pag 181" &Hd aetrﬁ"'éhreﬂ*sﬁr"é%%é?%
as an i nprinti ng fatilwhlch distsbatasien emmlommvmto the papermaking chaitit16r fram -

~and, preferably, theﬁ'desrBﬁQEche%d)‘ 0 1A S@vRsErt apéﬂ?ﬁékmg belt r%turn rolls 19¢ -

t f- bet b t 80%
conet st ey of e ey Sea el a8, Bos T Ak, baR AR flls 194 and

through. dryers The chhtee hellprdeamrtg shtervenSpﬂDﬂt iand. 182a; crespectively. The
impressed-in the ve odﬁ?gjé %?Uﬁéegfﬁbﬂﬁningreﬁ&WE% <l Qﬂdtm?él‘qg fooclean the

conpl etion. -One net. or-acc t hr ou I cat'l
of mechani cal pressfaPermpk @gcgﬂqP i@ ‘Efoﬂgy PABer. gkﬁﬁplaé’haﬁveﬁr é‘H’EFEEI" addmves.

nip roll which suppanidsthshiike,whicht iemgaih adttachediged Kisé sbbtion aﬁethefpﬁpeilﬁtekn@

he nep ol o and dr o, T XBer dfBSRRl iy WGP paboith ] YoBEly 0o oo that

-agai nst the-imprint ithe P%Rﬂ"ﬂ@kmﬂ d?e‘t d%armre&*asﬁuw ¥s9i inglugesagomeansi for
of fluid pressure wapplyiny ar flufd dﬁussteasmmrmat 13U thd Papbp>wel, Wwhith iA the

bl owt-hrough dryer.. Fééé}gdprﬁfos&*rﬁa P‘ihé‘pBlésﬁﬂt lﬂvgﬁﬁg ec'o??l}grésze% HFuum__ :

of . densi fied zones 867 ng 1.ni er| ng, In.a.se
process stage, or aptqmn shae @datanst apmcuum box such as multi-sletoasutimbox 24.

nonpat.t er n- densi f i-eghdsbBiatéd WIBP thé papefrHaKAg et 10 of the préieﬁs inRgdion] and

- U S. Patent "No. 381 OOO| suedt sgph L. Sal vu and
Peter. N Yi annos on@ ?fd(]i ‘éarga\ragmus\]sagtti’onal support rdll{s, return

- rolls, cleanmg means, drrve ‘means, ‘and the hke commonlv used in -
papermakmg machmes and all well known to those skllled in the art.

_ The embrvomc web 18 is brought mto conmct w:th ‘the

_ papermakrng belt 10 of the- present invention by ‘the Fourdrinier wire 15
I when ‘the Fourdrinier wire 15 is brought near ‘the papermakmg beit 10
of the present mventron |n ‘the v:crmty of vacuum plckup shoe 24a '

AR especlallv preferred method of contmuously applying the
'polyhydroxy compound and oil to the papermakmg belt is via an

. 'emulsion distributing roll 21 and emulsion bath 23, illustrated in Figure
1. In-this preferred method, the polyhydroxy- compound ' is dissolved
into at least one phase of an emulsion 22 comprised: of three primary
"_compounds, namely water, oil, and a ‘surfactant, although it is
- ‘contemplated that other or additional suitable compounds could be
~ used.  The emulsion 22 containing  the dissolved polyhydroxy
o compounds and oil is applied to the papermakmg belt 10 vna the above- o
" mentiofed emulsion dlstnbutm_g roll 23. Emulslon 22 can also be

|’| ST
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_creping - ! d-f
rechani cal %gi.”“e““"@‘? 1Bras ABOGEN' for! colenioncen o ARGGEN dscused in

VO 96/ 24719 - o S o PCT/US96/01145

15-——-——4-—268—4-5-9——1-33ﬁed _t oHenty—FE. Beeker—Al bert—l_——b.lt;-Cen-n-e-l-l-——a-nd_

- Richard Schutte on June 17, 1980, both of which are incorporated
herein by_reference. In general, unconpacted, non pattern densified
“tissue pal@2@#Hct ures are prepared by dep05|t| Ng a papaCTasesgI4s

furnish and a debondi-ng agent -on ‘a.foram nous forming wire such as a-
Fourdrinier wire to forma wet web, draining .the web and renpving_

addi tional -water wi thout nechani cal conpggssion until -the web has a

fiber consistency of at |east 80% and creping the web. Water is
removed from. tamlmdbtobtha/pspmmathbgnlmm

‘resulting str e is.a saft ‘but. weak high b&f’ %@e?%?e réelFalﬁw
unconpact-ed fi- bers. Bondi ng material i's pref erably appl ied to portions ~

~ of  the web pri-or ' tAn Céxphmg: d_n attern densified
‘tissue struct a cgir;’r?!;‘ especaa{ll% Cﬁ@g@&g ?méfgs%bnmf’?ﬂﬂaﬂ ti ssue

structures. Fg&%"‘s éﬁ?ﬁa&l c@ﬁﬂ'& baged - i tknownerasi f TRapal smue paper .
_struct ures - ar dlistearylg maplavlemni:;nmieipoblbhueg cAtylaMebABK hhd élﬂd\t & Ya for
ra

e e and. COmPAURDIHES gﬁ%ﬁ%’?' Listldridilet iAol Shiprideyis 0
nmechani cal s°'dc8ﬁgoct heokadename ADOGEN  TA 1100 twitheWimocOomctasesy Of

. 25-50% -~ of Mapletor, ifiriohe Nab.ria@tea R dIEHRI- -aindnin TIBREES Y
te

%uum

strong and ge Sigh ag ﬁgﬁlllrziactaeheotqmulafy oersyabiiles the oiuplirticles

absorbency ante.gn Regfal m!$90lysrloxane Orl) in"tHa Watsyue paper-web of this
‘invention.can be used-in any - - -application:where soft, -absorbent tissue

paper webs are refe papose of tlmﬂagauDarlhyﬂﬁddﬂhbaﬁ‘ﬁaldsdés%ﬁ%eﬂfaﬂd?fe tissue
paper web of isMioSsdriy ¥t Orblease erﬁﬁﬁldrp p?&@ ?éegﬁl @hﬂ'ﬁﬂélf‘q't\ﬂéhé Sl’é:aeqtﬁpg

-facial tissue gagucts For_ exa nR S
i nvention can (A5g¥idey a, ggating %dhewmﬂrwa#mmu #0gsa Ithe papdrace to

face rel ati orformed xalgiased from for does nbBkticki@o) thetddmé et e stop qued to.
Vtt+s on DeCQﬁEere@enﬁﬂ@&rt?dmhave be%W bgn‘orrﬁeb qo%goﬁra?,tﬁgc‘jq%elr g\l,\,,n ng

reference to form 2-ply - paper to

- di scussi on; wher eAs refeimﬂetmenerﬁnﬂw tefmt %rfactan?er?]e‘? 5 ¢ J'agggﬁgg certa| n
e

preferred en‘g&b ¢© € t1ssue -
str uct ures of '?i hgeép# ese%?gl n\?gﬁ 03 ﬁ‘r‘é‘ é\?&"’ﬂ@ﬂ"" and another portion -
which .is hydrophobic,  which: migrates to the interface ‘between a |

hydrophlllc substance and a hydrophobrc substance 10 StablllZB the two.
_ substances P '

~ As . used herem, cetyl alcohol"' refers to a C16 Imear fatty B
. alcohol. . Catyl-alcohol is manufactured by The Procter & Gamble
o Company of Cincinnati, Ohio. Cetyl alcohol, like ADOGEN is used as a
N surfactant in the emulslon utllrzed in the preferred embodlment of the
o present mventron - s

_ The relative percentages of the composmon of the emulslon in
the preferred embodlment ‘of the same are set out m the fellowmg |

_table : D Lot
: _»Ccmeone_nt R Volume TR Weight
--Water .. 289 - SR 4,320 : 65.'252 :
REGAL oL . B8 e 8227 g

- ADOGEN N/A 24 0.3
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16 “I'n the ehbodirment—+tustrated i n Fi gure—%;  the papernaking:
belt. 10 = travels im the direction indicated by.directional_ arrow B.

- The * paper makl 6%dbelt 10 passes around the paper maki ng belt return :
rolts - de5| ™93 and—19b, i mpression nip roll: 20, papePﬁEﬂlSP@Mb(ﬂt
return rolls 19c, 19d, 19e and 19f, and. erul sion dlstrlbutlng roll 21
(whi ch distribut es. an enul sion 22 onto t he paper mekki ng -belt 10 from. an
emul si'on bath 23). In between papermaking belt fgturn rolls. 19c . . and

19d, and al so i n. betweén papermaking belt return rolls 19d and ~ 19e,

“are belt cleaning showers 10ZesyldAitoRel - respemyAvel.y. . The . 16 purpose
t he bel t. cl eani'ng”showers 102 2a is to clea _ pa e Ki n
%ﬂes‘ﬂo ;%%#t i ves, 3, {ﬁ aé 1

‘belt 10 of any paper fibers,. I'ves;, strength-
| i ke, which remain attached to the: section:of the: papern’akl ng - belt 10

~ after the final stepln‘ll‘helmeéfrw d?b Qﬁﬁ»n I ; :
paper maki ng 'beI t 10 4:6 ?¥ﬁé r@g&? ‘gg Qf p&tﬁd aa(rl’?ol’aw"“m bas&& ?’h@"_
a fluid pressure dif he p e

‘embodi nent of the- pr@!ﬂ!m“m-mieﬂﬂﬁéﬁ a%(ﬁﬁﬂﬂ&leslevelcmrrmpamng)lacﬁdﬁlé dfferdfide

and ‘a vacuum box._ sucih sszuteslstdrsilkli'les\saﬁJtHB Bﬂpe|24The mlnlrﬁﬁﬁpghgegﬂ%%veq .ﬁQ{? o

paper maki ng bel t 10 I nv t| on
FIG 1 are various* a‘ﬁlvt { oﬂg'f‘ﬁﬁgpﬂﬁ?? 'ﬁ?@%rwpe of shaats the| mathad of
rreans dri ve means, .anplicatien, the: padticuiat yymeuf pdyhydrewaaﬁmbh rr{g) daiﬁhé&}ﬁs -

dall well k t t
e 153 brosan 3?”??8ﬁlaél"d°“f*“‘°*ﬁ"5 R o PR e s o

present invention by SHEE8 dr i l’ll\&f’t Rt o fint ing when tfeBgeouraft i napplicable
15 is_brought: near irslyhpaisoxyipetrotsureibasad. oil or pﬁyﬁlbﬁaﬁé-ﬁ%@éﬂ dnl”l’&?ﬁhgﬁ‘ (Fyf'

_the vicinity.of. vacqﬁmﬂp&sggu peto @?Pe pretrerre
et Hod -of “conti nuousl ?a gprgf]ﬁ'ably i y?ﬂ/s&rﬁ @%‘%nﬂ 3h8 eelyhdepxy.
t he paper maki ng bel € %P&lMﬁﬁpleumhasgﬂ rail |or2 potysiloxane-
emul sion bath 23, i blaled mlt Mretaltﬁdgw Qhe tissud paplr.! NiSreP

‘t he pol yhydroxy‘conbo’fjﬁgtésab‘yuﬁsé’b\éé the po@ P b | east %ﬁgﬁaﬁﬁge@%ﬁgﬁow
emul si on 22 conprised of Three %Wﬁ@%ﬂs‘m’?ﬁﬂlﬁl‘{f 3nd dromoabout
and a surfactant, aPeh®uth aPPU'FQO% bﬂtmtmlammbaswteubtdnqyol@leda@ﬁelbd%@al

‘sui tabl'e conpounds' oituisd'ebained bv th&ﬁiissue ﬁiﬁremﬂ $ion-22 contai ni Lng the -
d| ssol ved poI yhydroxy ST o o _

- ln general,- tlssue paper having- less than ‘about 0. 3% petroleum-
_ based o:l or polyssloxane-based -0il. will provide substantlal increases in
N softness and sclkmess .yet. remam _wettable even in- the absence of
| _sufficient levels of surfactant to: impart. a wetting effect.” - Such paper
- preferably is treated w:th surfactant and/er starch as descnbed herem

szsue paper havmg in- ‘excess - of about ‘0. 3% petroleum—based oil or
polysxloxane—based oil is preferably. treated. wtth a surfactant when contemplated '
- for uses wherein high wettablhty is desired. The amount of surfactant required to
o increase hydrophilicity to a desired level mll necessarily depend upon the type
, ,i__;-and level of oil and the type of surfactant In general, between about 0.1% and -
~ about 2.0% surfactant (e.g., Pegosperse" Igepal® RC-520) retained by the tissue
~ paper is believed to be sufficient to provnde snfﬁelently high' wettablhty for toilet

'Wl‘? nﬁy the hEssuepr%#Rﬁfr cas a _

. -paper and other apphcatxons for. 01l levels less: than about 2.0%. However the -. T

_ :-E--.-..beneﬁt of mcreased wettabxlxty is. apphcable for oil. levels well in excess of 2. 0%
3 if a sufficxent amount of surfactant is retained by tlssue paper R



'pr esent i nvent I on been, per

B L Radites o, b NAGREERY 10 remioYe Iaiar g compounds from -

conpounds and 0|I S applled to~t he papernaklng beIt 10 via the above-'

rrenLl_oned_e.mJ.l_s.t-on_dl-s.t_r_L_butl ng—r—le-I-—-23——-Em+l—9| on 22—eaf—atse=pe——
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17 B appl. ied to the paper maki ng belt" 10 t hrough cl eani ng showers
102 and . wW09624719 ° 102a. _ An exanpl e of REI/ESAGOEIE| | y
preferred emul sion conposition . : contains water, a

petrol eum based - oi | known as "Regal O 1" - distearyldinethyl amonium -

chlori de, cetyl alcohol and a: polyhydroxy|9 : corrpound (such .as
gl ycerol). distearyl di methyl ammoni um chloride is - sol d ‘under the.

trade name ADOCGEN TAnaﬁacﬁlya,{dwegﬁﬁg:prmapﬂgsat ion- of* Mapl et.on, _
Il linois. Hereinafter, distearyldi met.hyl - amyoni um chI oride - will

be ref erred to as ADOGEN for-convenience. ADOGEN is used in . - - 'the

“emul sion. as a surfa%ﬂdMSlSth mmnmqtmterofsweatmamwhmcala hg:sm |retla(ned

é 3r goseRg?a!t h?#? tis5Gé epmgeéagloﬂe barffﬂﬁewgyeany method accepted in-tHee
to serve as a Pé&@h?e aﬁ’nﬁ]qgl gxpm@p eByt?"P 1°¥85 éﬁe I EP h‘yg“?’fy compaynd

is

‘that .it provi dtesalaedwiﬁogtlmetmqnmermmngnﬁwd by Gobweritrextragpien of formed

rel eases from gr ﬁ?dﬂﬂy é&rhﬁ?uﬁ&’)w‘fﬂh‘% $QIUBn# tlﬁTsérﬁﬁ’ cakgfSafdiibhe -

or ned tot As

acti ve agent, tbleepqﬂyhydmuycapeefaschf intetestlr: dfori instancen dhe//Weibadl sumnton

hycropnit S DRI ol h%@%ﬁiéfé"éﬂbé‘?ﬁﬁéﬁtf% G e ne,,

subst ances.  @lycols from “0")%"%5%@@?@% Longman, &.Eondhe Aselysis 1of a Cl6

linear fafty WQMOME\J Snféﬁabléﬁ@é UfNﬂv byod)e

ek & o 925.,p- 3121 THU B yBoxy BERORE det b S oo BY e <

. pref erred embdMesHFRSCeRICt her chromatogrgplygentechnmton ‘For example, The

rel ative per cetinygsundsl witle atolgassisix oahvfanbhexmuumtenean Ntypically be the
tabl e |
Veight - method {Longman,
. Products, Wiley Intersclence, New York 1975 p - 346). Gas
chromatography techmques can also be used to separate and analyze
. polyhydroxy - type compounds Graphmzed poly(z 6-d|phenyl-p-'
- phenylene oxide) gas chromatography ‘columns have been used to
_separate polyethylene glycols: wrth the' number of ethylene oxide units
- .ranging from -3 to 9 (Alltech chromatography ‘catalog, number 300, p. '
.158). The ‘level of- polysnloxane—based o:l or. petroleum-based oil |
~ retained by the tissue paper can be determined by solvent extraction of
: _'-_the -oil wrth an organic solvent followed hy atomlc ‘absorption
- Spectroscopy 1o. determme the Ievel of the oul_ in the extract

.- preferred enbcgnam% Osfpe&ﬂgo;ﬂﬂﬁmﬁ{ ebﬁetthg ut rhﬂtohﬁ%f Olﬂ?g%Woﬂﬂocyanate_ '

The level of nonionic surfactants, such as. alkyl glycosndes, can -
- . be determmed by chromatographic techmques Bruns reported a High
_Performance Liquid: . chromatography ‘method * with Ilght scattering
. -detectlon for the analysis of alkyl glycosrdes (Bruns, A., Waidhioff, H., _
."‘".W‘"kle, w. C.h_o.m.ilﬂg.tﬂn.hlﬂ. vol. 27, 1989; p. 340). A Supercritical RN
. Fluid - Chromatography {SFC) technrque was also descnbed- in_ the
analysls of alkyl glycosldes and ralated specles (Lafosse, M., Rolhrr, P..
- . Elfakir, c., Morin-Allory, L., Martens, M., Dreux, M., Journal of
chromatography, vol. 605, 1990, p. 191). The level of amionic
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Cetyl Alcohol ~ ~ NA .- . 16 0.2 -,

d ycerol . 259 . 2,160 .© 31.1  _ . . - The

| evel of pol yhydroxy- corrpound and petrol eum bas2d oil or _
pol ysi | oxane-based oil to be retained by the tissue paper, as a - _
mnimum is at | east sunfagtdras: such aslinear alkyl syffonates; can eetdeltermlnaddwemear.

in softness or sTlkigsmction!df %a%y t&?aﬁomdr m&&ﬁﬁ%d#&&ﬁt% tHBxtract,

- vary dependi ng ‘upon:the par ti cu ar type eet _ '
applicatian, .the- part""éﬁ CasA%n 'W‘aﬁgﬂ‘ﬁ%fwg E@’ﬁygﬁﬁ&""ﬁﬁ ?r&r%merferences
~ based oil, or, pol ysi Imaqarlne— beaessary Ibefemrthn:lmnt phaee mﬂa&maddal‘vsrse&ross J.,

treatrrents - W tha i ‘ : o
pol yhydr oxy/ pet ol euff: ~ . Ris, Péiker r@ﬁen% 1977, p.

tissue paper, preferél§ yPatzzgastT%dﬂYGb"%%"Qﬂ ‘i% %I%@fr’%‘i@?d by amyrase__ .

* conpound, - and 0.05% dijestion PEthe searehbrs gliicosé followelyby lovloaetry andipsiscto

o about “20% ot "thESTIY S ERRS e, PoP U b andf 8. BBBkYrouna dhlvies

about 2. 0% of the. pef ribecnaperanet containing she StaTChamust e qun to’siubtiast out

~retained by the tlssbesﬁﬁle%ontnbutlons mal:l@tﬂﬁ"lﬁfe?ﬂerln '%@r@éﬁ&rsﬁe&lésngr hese.
| ess than about 03%%8 | d té"ga[{ﬁ% a‘?’ﬁ thd
W T provi do. subst anfEINoHR AFE axemmiprV: and Sta Rk caSantcta, Br@AR.EHpE mMethods
‘remai n wett abl e evenwhich reantheensefubifor detemminirig: levels Ioé\mmwlarsmmaommts
to inmpart a wetting. ?gtgﬁgdbﬁwug paper preferably is treated with
surfact ant ‘and/er ‘starch-as descri bed here| n. T| ssue.. paper

" havi ng in excess of about-0.3% petrol eum based oil or o
pol ysi | oxane- based oi I |sAprPaheerft;|eSS eated wt:h-a surfactant V\,hen - -
contenpl ated __ ‘for uses" vvherel n h| gh wettability is’ deS| red The am)unt

of s'u'rf’ac_tant reqwred to . -
: S ST Ideally, pnor to- softness testing, the paper samples to be tested

- _ ) | should be condltroned according to Tappi: Method #T4020M-88. Here,. .
.- ... .. .  samples are preconditioned for 24 hours at.a relative humidity- leve_l_ of

' 10'to 35% and within a  temperature range of 22-to 40 °C. After this

.. preconditioning- step, samples should. be. condrtroned for 24. hours at a
s relatlve humidity of 48 to 52% and within a temperature range of 22 to L
24 °C. : L : '

A ldeally. the softness panel testmg should take place within the _'
'confines of -a constant temperature and humidity room. If this is not
- feasible, all samples, mcludmg the controls, should experrence identical
- environmental exposure condxtlons o '

Co --__-Softnes_'s"testing. is'- performed as a paired: .c'o'r_npari_son'-in a form
. similar to that-described in-"Manual on- Sensory' Testing- Methods",
. ASTM Special Technical Publication 434, published ‘by the American
_.:_:__-SO'c'i_ety For Testing and Materials ‘1968 and"is incorporated herein by
' --reference Softness is - evaluated by subjectrve testmg usrng what |s'

referred to ‘as: ‘a Paired Difference Test.: The method employs a .

' "_- e standard extemal ‘to 'the test -material itseif.: For tactlle perceived '
I sof_tness two samples..:are.pr__esented such_that the -_s_ubje_ct_cannot see



i ncrease- hydrophr I I Ci ty to a desired level will necessaril y. depend upon the -

type—and—tevetr—of—ott—and t he-type—of——surfa

tabout 0.1 %and - about 2.0% surfactant (e.g. ,_Pegospe
I gepal [err RC-520) retained by the tissue. paper is believed to be
suffici enWA%2$H8yi de sufficiently high wettability for tW’Ollp‘aper and
However, "t he
benefit of increased wettability-is applicable for oil |evels well in

- pol yhydr oxy speci-es: coul:d t hen:.be analyzed by -

ot her applications for oil levels |ess than about 2.0%-

~excess-of 2.0% ~if a sufficient armunt] of surfactant
ti ssue -paper. C WD .96/ 24719 -

rse[err]

|s retal

ned by

PCT/ US96/ 01143the samples;  and the subject is: requrred to choose one—o?gthem on the |

Anal yti cal. .angyq -Cgfsgb’f Rectib X0 &?S - The result of ﬁhe tgs:}fjéyr?gégg

treat ment chem s herel n re

f, .t he .anount s of -

d japwhatisye

performed by dejermd FﬂJésf@GEbSG‘@M HnitHBSU).. Withypspéctatel sofamess t‘estmgxarrple |
t%:q, St &f paperd'
aroxE conpoun

necessary to 4dgRSargasked to rfth: thdamyef sofIness of thrteleesetel shypdiredy
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e uni

ounds wit

m@pbeta &

rret hod (Longman
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ttopi cal |y
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sci ence,
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(Al I'tech chromat:o¥PaehipanaY .80t a grade of mipus tWO is given if /6§ judg@taol evel of

pol ysi.l.oxane- basesurely bes lnﬂersomumm;@d oLk

sefter than"

softer . :
than X; and Iastly

‘lot softer

wholelot - -~ =~
softer th_an X.

~: retained by the trssue

; paper can be deteg ”bn&ngyof&Biu\seL%egﬁ g?\%rf %‘ )?If rt is judged to be alot

Y, and a grade of mmus three is grven |f Y |s ;udged to be alot

4. a grade of plus four rs glven to Xifitis 1udged to be a whole

- than' Y, and a grade of mmus 4 us glven if Y is |udged to be a

The grades are averaged and the' resultant value |s rn umts of.

' PSU T he resultrng data are eonsrdered ‘the: resuits of one- panel test. If
_more- than-one sample pair is evaluated ‘then aII sample parrs are rank' .
-'ordered accordlng to therr grades by- paured statrstical analvsrs Then,

B .. the rank is shrfted up or down m value as requrred to -give a zéro PSU -
- - .value to which ever sample is’ chesen to-be- the zero-base standard

' The-other samples then ‘have plus. or minus values as: determmed by '

: .-_-._therr relatlve grades with’ respect to the zero base. standard:. - The



- the oil W|th an organlc sol vent foIIowed by at oni ¢ absorptlon
“spectroscopy to deterni ne—the |evel of the—eil in tte extract :
‘The | evel of nomionic surfactants, -such as al kyl. gl ycosides, cah o be -
det.erm ned by- chronat ogr aphi c. technl ques. Bruns reported a Hi gh
- Performance: Li wp!dimmarrat ogr aphy nethod wi'th Iight scatterl ng cx'msss/otus
. det ecti.on f or the anal ysis of alkyl gI yCosi. des (Bruns, A, wal dhoff "~ H.,
W nkl e, "W7 Chromat ograghia, vol._ 27, 1989, -p. 340). A Supercrltlcal

Fluid Chrorrat ogr aphy ( SFC) t echni que-was ‘al so2@escrj bed ‘i n the- N -

anal ysi s_of al kyl. glycosi des and rel ated .species (Lafosse, M, Rollin, P.,
El'fakir, c., Morinntrberyof banelMsteeperfohhed[amlmyerlagedjemuml that about 0.2

‘chromat ogra-phy, VO'PSéoﬁepreggrﬂs R s}&%flcaﬂ_#edrh%l‘ﬁlcé)frna@db@_lsﬁlvelv BerceWQd :

96/ 24719 - / US96/ 01145 _
20 surfactmes§uch as' linear al Kyl ~sul fonatés; ¢an be determned . -
by water = extractlon foll owed by t|trat| on of -the-anionic surfactant
in the extract. an of the |inear- al kyl
sul fonate-fromi nt erfer c@ﬁpﬁéﬁé%ﬁﬁﬁé essary before the two. -phase
titration analysis- (Cros J..,_ Anionit . Surfact ants Chem cal Anaé Si S,

" Dekker, New York, 1977, tbfdroph'hcitv of tispue pappr refers, in general; 1 ¥<ﬂr°eerrﬁftye

delt erm ned by alrwl Wfethe tissus Pagersto Wd wlettdd: vailtlarwbter.o r-qldmmecmwfommaoy
co OI‘IITE'[I‘ -ahal ysi s -t
v y rP(?pgﬁ ey be be sgrﬁearhgt Pﬁ{%&llﬁg %ernﬁl rp%nﬁf:]laolclﬁ

:__ anal ysi s; backgrou contai-ni. g arch
mist be run’to subtfﬁqwrefé)u@f drv tissuapeee%t%bee?mmmpemv eec a‘y'th water.

i nt erf erlt ntg bac klgr gtmel tpﬁﬂéﬂloﬁf?rma' eketerred to asrﬁWeemg gdinte exemsl]gderm p\mhde e
not -nean 0 excl.uae o er
- det- er mning | evel S aof Fgﬁ a(ﬂ,od 'Bﬂﬁ?)ﬁgpﬂ V‘{LSQ fépx”%?&ﬁ 5”%1 tﬁﬁe f?“%vsv{?

paper.. - ALY mueedteef e sbe used for wemmeleumey dqsemnatleneofﬁrees@ :
testing, the- paper o xhﬁret&ﬁ{ gfleet (the éfrdnthditacenitlitibns98r testing

.";‘?Zﬁéﬂhi‘?. Snea Tor o%mr{i” os ars. 22 10, a8 iome, §8RE B A% LA as spagiied insy,
and Wit hin a terrperlakl!ﬂleMealm ToH02y,. appm)ru[nately@-%tlechtmlﬂe3/4 inch (about
: 11.1 cm x 12 cml of tissue paper structure is provrded second the - )
I e "sheet is “folded mto four 4 ;uxtaposed quarters, and then crumpled by —
- L S ""hand lerther covered wrth clean plastrc gloves or coprously washed ’
T L Wwith grease removmg detergent such as Dawn) into -a ball -
T ."approxlmately 0. 75 lnch labout 1 .9 cm) 10 about 1 mch (about 2. 5 cm)
“in dlameter, thrrd the balled sheet |s placed on the surface of a body of -
~ about 3 liters of drstllled water at 22 to 24 °C contamed ina3 liter
. :"pyrex glass beaker It should also be noted all testrng of the paper
o r"through thrs technlque should take place wrthrn the conflnes of the_
* controlled temperature and humrdrtv room at 22 to 24 °C and 48 to
52% relatrve hurn:dlty The sample ball rs then carefully placed on the
_ ':surface of the water from a drstance no greater than 1 cm above the
s water surface At the exact moment the ball touches the water -
-surface,_ tlmer rs srmultaneously started fourth the second ball is
_' ‘) placed in the water after the frrst ball rs completely wetted out. Thrs is -
" easnly noted by the paper color transrtromng from |ts dry whrte color to.
" a darker- grayrsh coloratron .upon . complete - wettang " The timer is
"-"”:"stopped and the tlme recorded after the flfth bail has completely wet
out. i

(Y l

-7 Atteast 5 setsof 5 balls ifor a total of 25 balls) should be run
- ' -"~-:__for each sample: - The frnal reported result should be the ‘calculated -



sanpl es shoul-d bé'co'nditioned for 24 hours at a

e eCO!’\dl AR 2% an nper ature range of 22 'tq

, ) ) : ' i | d take
: C. . | deal |y, the softness panel testing shou :

glAfa[cgr\r/\}thl nthe = confines of a constant tenperature and humdity
room |t OSSR o " feasible, all sanples, includi ngridyssams ol s,

- ondi tions.
shoul d experlence identi cal environmental exposure ¢
Softness testing is performed as .a paired conparison in a forn1"
simlar to that descrirbed.in "Mnual on Sggsory Testi ng Met hods
ASTM Speci al Techni cal .Publication 434, published by the Anerlcan

‘Soci ety For _Tesaveragamdthraarl deidtish kb fr 5% B2 SEHatr Sho e
Teterred to ns OFR iBaSiBment She sdedndd. ¥ évv?ear%mse%gmm after the

f dto a
'rste aﬁzi;red egt efnﬁlseﬁnof Beballssttotadter 2Gilballs)skave bber t&@t@H' leBpRRISCabYRAg

Softness W SRS baRarrAY°Bb SbcsHelhy! H fifCor VoMEE 15 Betsiror 30, 01145

| \2/\? %! 24-719 then’é'gﬁﬂrﬂgof g’fﬂjb?wrsubj ect is requifed to choose one of them _

on the .~ basis of tactile softness. The result of the test is .
ebpect o sof (pess SR, ‘*'ﬁ*'ﬁ“ &b RefSln " Bid, VST abSarnsions rhisods | o
herein i r- PSU, ﬁ Htmﬂt ﬁf‘ measuremgmq n%@fp@nditlm'mg shamseerpapéfra# In-
~ each test-fen pﬂ!tﬁ&tcaed albéomtes!s for a m|n|mbﬁij8f3§45l‘i€ur§ %E&hfkgl t"é“eof _
“.relative softng,sstoog%tédttag‘%#vséabamﬂ{' ngfrelmod #T402r60 es ea Q#lgkgdrﬁ)l e of _
| Zgrcrﬁl SZ. ?r gejl lrjlb‘gggﬁ ()] Uﬂsb\mapﬂelsmmto dimenszons of Ers'efzése 0®actheX .

" sanple is gradeultmaceettalo‘eSpWQr qﬁ-o\g amg q,&soffo V?l{tpppepresses, a softer
' ?hgﬁeYOf aﬁlﬂuz (fe gg *r{r?%ﬂér 'ré’l‘ Eﬂ éﬁ“ﬂ“gﬂqfﬂ"@llﬂjedl\damuahycﬂseore

I it } @ sof tert ng is not preferred due to both the meproducrblhty m handlrng of
" the sampl‘es, and the potentlal for paper contammatton '

After the paper sample stack has been cut, rt is carefully placed '
" on a wire mesh sample holder The functlon of thls holder is to
pesmon the sample on the surface of the water wnth “minimal -
dlsruptzon This. holder rs crrcular In shape and has a dnameter of
' approxlmately 4.2", lt has flve strarght and evenly spaced metal wires - |
runnrng parallel to-ene another and across to spot welded points on the3
- wire's crrcumference The spacmg between the wires is approxlmately |
07 Tl'us wu'e mesh screen 'should be clean and drv prior to placmg
'the paper on rts surface A 3 llter beaker is filled wrth about 3 liters of
dlstrlled water stabrllzed at a temperature of 22 to 24 °C After
’ Insunng oneself that the water surface |s free of any waves or surface
o motlon. the screen contaanlng the paper is carefully placed on top of
the water surface The screen sample holder is allowed 0 continue
S downward after the sample ﬂoets on the surface so the sample holder .
' screen handle catches on the side o'f"the beaker. In this way, the
- screen does not rnterfere w:th the water absorptrcn of the paper
sample At the exact mcment the paper sample tcuches the surface of
‘the water a t:mer us started The trmer is stopped after the paper stack -
is completely wetted out. Thls |s easrly visually observed by noting a .
B ,transmon in. the paper color from its dry. whlte color to a darker grayish -
T colorat:on upon complete wetting. At the rnstant of complets wetting, - -



2. a. grade of plus two is g|ven | f X i's Judged to surely be alittle
softer than Y, and a. grade—o%——rmtwo i s-given iT—Y is"judged to

surely be alittle softer than X ' 3. ‘a—grade of plus three is

given to X'if it is udgedto bealot ~softer than -

and ‘a grade of WPAUM three is given if Y is judged to be a | ot P(.‘I‘IUS%IO]YIIS

“softer ' ; than X; and, lastly: . . . - 4. a. grade of plus :
four is given to X if |s4udgedto beavvhole_ ' Iot softer _

than.Y, and a grade of mnus 4 is given if Y.i®4udged to be a . whol e
| ot i , softer than X = - The grades are averaged and

the resul'tant: val-ue the fimeuis stopspd and theotatal time reonrded.ngThis tatal time is the

consi dered the resulﬁrﬁe% Ginéd ?é\“ﬁr‘e p&pdr-pad 1o compldtBWb’ﬂéEltOﬂe sanpl e
pair is evaluated +hen aII sanpl e pairs are rank .ordered according to |

their grades by paited statistical” analysis. Then, ©* ' ‘the rank is
shifted up or down in-valThis axoceﬂwerled'epea@dv&raatzbaet Roadditional tissue peeer

'-'\Ag'nglheevte[]eﬁagl g i fpa;d}gfﬁr% Harb%frh% pSHbeap%iJe‘itsﬁ%@ﬁi He run withbibe d¥ptding
S S ve pl'u nus val ue

rel ative grades:wit P B ¥¥atet G"Fh%"%tei”gaﬁ'ggeaggarﬁgﬂﬂngy"ﬁ'ﬁge béaker wip, fresh
196/24719 - .. water at a temperature of 22 to'.24 °C.-- ABGJ/it)SW6H Odrid! unique

"~ 22 . nunber” of papsli ts%sbep i e e ﬁl‘gsﬁt\/ﬁ&aﬁ%gssbéEﬁQnQF@ttoaﬂQUfresh

0.2 PSU ‘represent's a-'sig rence 1n subjectlv ercerved
‘sof t ness. s staglng_gt;,te,.prﬁhq fgna_lyr rg@ﬁc\ﬁ ue: for a given sample should
Hydrophi 1§ city of tintm awrage setestandan gevistiahs foroties tpro pedtkist measured. -

_SLpL?enL'ysﬁzes@?rﬁﬁrﬁa o 5 BT 158 s g ace Wt L P o e
requrred for dry tissue paper to becone conpl eter wet'ted wi th water.- -
B , - Hydrophllrclty characterlstrcs of tissus paper embodrments of the
T L present mventron -may, of course, be determmed |mmed|ately after
- manufacture. However, substantlal mcreases in. hvdrophobrcrty' '''' may
.~ oceur durlng -the. ﬁrst two weeks after the tissue paper.is made: i.e., |
after the paper has aged two {2) weeks followmg its’ manufacture.— o
. .Thus, the wettmg times are preferably measured at the end of such -
o '__.;_.two week period. Accordingly, wettmg times measured at the end ofa
... twor week agmg penod at room temperature are referred to as “two
. week - wettlng times.” ~ Also, optlonal aging conditions of -the paper —
_ __"._samples may-. be. requured to try and mimic both long term storage
o condrt:ons and/or possible severe temperature and humidity -exposures
-..-of the Ppaper products of interest. For instance, ‘exposure of the paper
- . sampie of mterest to temperatures in the:range ‘of 49 to 82 °C for 1
..+ hour: to 1 vear can. mrmrc some of potentlally severe exposures
. PR condrtlons a paper . sample may: ‘experience in’ the' trade.  Also,
o .. < ... autoclaving of the paper samplas can mimic severe aging conditions the
- - paper may. experience in the trade. It must be' reiterated ‘that after any
. severa. _tempe_rature testing, the samples must be r__e-condmoned at a '
_ temperature of 22 to 24 °C and a relative humidity of 48 to 52%. All
- - testing. shouldalso: ‘be done wrthm the confines of- the controlled _

- :__'.temperature and humrdrtv room

o e C-Denslty L N - |
' | _" _ " o The densrty of trssue paper. as that term rs used herem, is the S
' | 'average densrty calculated as the. basis werght of that paper drvrded by

Kl "ri'r



Thrs perrod of timeis referred to as wettrng time"

bn order to provide

-a COonsTStent—anmd-Trepeatabte t est—Fer—wet H-rg—Hre- the—fol | ouj ng.
procedure may _be used for wetting tinme -determ nations: first, a
condi ti-ons_ for testing

condi ti one\g n@l e unit sheet (the environnental .
sﬂ%%é fre 22 to 24[err]Cand 48 to 52% R H. aPCTUSKIGI4E] | n

.of paper

third, the bal
Irters of di st

through this t

TAPPI Met hod T 402), approximately 4-3/8 inch x 4-3/4 inch (about 11.1
cmx 12 cm) of tissue paper structure is provided; second, the -sheet - ..
is folded into four (4) juxtaposed quartezs and then cr urrpl ed by hand
(ei'ther covered with clean plastic gloves or copiously washed . with a.
gr ease -r enovi ngth@etdipgenwithuthe agpiopriate unitocanversibhs rncorp%%axtlﬁ?élﬁ' y
0.75 inch (aboub dor&zerﬂlo c@bgyn ek ofn gg?ér n-diapeter;
|tﬁ&k§gg t%‘g pl-ace .on t&rehgu @gaof %%‘88 "b‘l’e'“- IS YBout 3
i 2; Prosonditioned (23 o /-2 8f BN eH /- R%t RH| fare24
pyrex gl ass: bedlowrs aeccyumd doalaoTAEPholllethwd | #T2020NLS8] bgfe,paﬁﬁén
QUBJUCHE 16 nfipes |
et o5 i toad .48 Ui 18 8 LRI Tho dnkoe,
e

controlled tenperature
TR rifasredAgn saa,%yvgi Aert sadel 89 thickness tistarThwingh

- 52%relative hifh{"™8

surf ace of theAMrerCor@thl-ulhdelmmePM grmt Bas‘hhmr#mca}athgvs b&els

“wat er. surface

|§sﬁ£|8€ru piried o y" S){Ieturef’g%l wq'ﬁﬁr’f Hes’ﬁ?et?'&%oﬂ'ﬂ'soaﬂ i§,

S .

- surface a ti rrer
" placed in'the- RERGONditaned gqcerding to: Tranni Mstwwqmstaﬂ thén tHei S i s

easi |y noted byveigte ipanedsuead i uits286

a darker grayi

stopped and th

out .
shoul.d be_r.un.
cal.cul ated

PCT/ US96/ 01145

units\pf peyads per 3000 shuarenfdets (for a total of 25 balls)
for._each sanple. The fi nal reported resul t shoul d.

and standard - d\mﬂ!ﬂﬁ on taken for the 5 sets: of data The unrts

--maasurement al
of 5 balls (t
the beaker ma

5
re. se@mdint cihebd\/ﬁlﬁsufabshsrhﬁ &%I I Ru cl%g?{i' Ry piece

rbiacy 7 18l ot 551 R0 o Burings oF SR St -

24719 o - .
H\ol.?rﬁ/ S e T 23 R l-average

Ftanaa 6 @hé e Ste|‘i’-tl‘for‘.’|@r'ltﬁs G to
g Rl BN GERERA S s 12 aoard e s walghi

be t'he

of the -
sets
_ of -

densrty of about 0.2 gm/cc ‘Such felt materral s ‘readily avarlable form :

retail fabric stores such as’ Hancock Fabnc). a four pound werght and a
Hunter Color meter. The: Sutherland tester. rs a motor-dnven rnstrument'

_' : whrch can stroke a weighted sample back and forth across a statronarv
_sample The piece of black felt is attached to the four: pound welght
- The. trssue sample is mounted on'a’ piece of cardboard {Crescent #300
obtamed from Cordage of Cincinnati, OH.) " The tester then rubs or
‘moves the werghted felt over-a statronary tissue sample for frve

strokes. “The load applied to the tissue durlng rubbing is’ about 33.1
gm/sq. cm.. ‘The: Hunter Color. L ‘vaiue of the black felt is determined

o before and .after. rubblng - The . difference in the two Hunter Color
. readi ings . constitutes -a; measurement -of drv linting. - Other methods

Wet lint - : S |
A surtable procedure for measunng the ‘wet lmung property of

known m the prior arts for measurrng dry lmt also can be used

trssue samples is desorrbed in U.S. Patent No. .4, 950,645; issued to =

Walter et al., on August 21, 1990 and. mcorporated herein. by :
reference The procedure essentrally mvolves passmg a trssue sample.
through two steel rolls, one of whloh ls partnally submerged in a water

bath Llnt from. the tlssue sampie |s transferred to the steel roll whnch is



i nsi de wal I of the -beak.e'r:._'_ o ~Anot her ‘techni que to measure the i

~Wwat er absorption-rate is ——thr ngll pad sink neasurenents. ‘After-
~conditioning the tissue paper of - - interest.and all controls for. :
minirmum of 24 hours at 22 to 24[err]C and - 48 to 52% el atry&,h,ggg,‘ghky c
(Tappi net hod- #WBB) a stack.of 5. . to 20 sheets of tissue: paper - -
~is cut to dinensions.of 2.5" to 3.0". The. . cutting can take place
through t he use of dye cuttrng presses -a - “_conventional paper cutter,

_ ] aser eutting techni ques. Manual - scissors 73 cutti ng i's not pref erred
‘-due to both the irreproducibility i n handljn o
potential for paper UWis@ReAYy she water bath: q'heﬁﬁ‘?'gl"‘{eﬂer%ﬁ’p‘g;ﬁ ‘?Zﬂﬁ 51%95 alell '
‘has been-cut, it i's gapeditd kive MhRGRE the Water biathe Traslint dspbeovaredeand thae

function of this hol der‘eﬁr grfj%t” 30%1tl§ Cﬁ&e é&]”’% em%ngwgfg%fmepfc}tgp _

wat'er wi-th-nini-mal : der Ts ¢ircu n-sh _
has a di ameter. of . patamtr o@thmmeﬁlwiknown imghe ipier art JPQMGMNGVWWM
" .spaced netak wires': alsorég;‘nbggsp@r al lel. to. one another and across to spot

- wel ded poirnts on: the = Wre's ci rcunference. - The ‘spacing betvieen the
wires is approximately.. - 0.7". ‘This wite nesh screen sheuld be cleean and
dry prior. to placi ngOptlonhhlngmdientson its surface —-A-3-liter -beaker is
filled with about 3 liters of drstrllled wat er-. stabrlrzed at. a '

t t f 22t0 24 1C. After .- that t o
e e oL 22 0 2" o Bt Fnerbainccommani, b i Presicha ks ceaﬁra“ﬁrﬁs to-

the paper is careful tie pl shedican sdfmerﬁhg comdusmm adescrbedc berdine ercrtoerthe
'sanpl e hol der i.s anggrﬁgwé) rr?i?r}rfnrgheso lon€reen dd@fﬁo?rsrqn‘lﬁcwlaﬁdfa&?ﬁéely

on the surface so th andl es .oh g o
of the beaker. In thaffeahghe spitening, ahsoshency, 8¢ the "?fﬂt'ér'l‘él"é'alm 2] t%?é‘“ess_ o

wat er absorpti oh’ of : eﬁﬁamﬁgractronssdﬂﬁheiqu&tembﬂ/ ermoniommsoftehing papgpounds
sanpl e touches -the- sut plater, a tiner.i's started: The tiner

ace
- is.stopped after-the gl?)eeprebspge-ﬂwe%%l ) corrpl etely wetted-out. .This is -
easrly visual Iy observe by notr ng a - transrtron in the.paper-color from .
its dry white:col or a0 sV i sh coI oration. upon conpl ete vvettr ng.
, At the instant- of. .conprere wet U+ ng, : - ‘WD 96/ 24719%

PCT/ US9s/ 01145 ... .. The present mventron tmay contain as anzmtlonal mgredrent‘from o

| 1 0% by werght, ona dry fiber basls of a wettmg agent

: - Surtahle nonionic surfactants can be- used as wetnng agents in the
present invention lnolude ‘addition products of ethylene oxide and,

' optlonally, propylene oxrde, wnth fatty alcohols, fatty aclds. fatty'

 amines, etc ' : :

""about 0.005% to about 3. O% ‘more preferably from about 0.03% to a '

Any of the alkoxylated materrals of the partrcular tvpe descrlbed __ o

o hereinafter can be used as the nonronlc surfactant.. Surtable compounds; ..
L are substantrally water-soluble surfactants of the general formula

R +R2 - Y - (C2H40lz CZH40H _ k
-..*wherem R2- for both solld and liquid composrtrons is selected from the .
: group consrstmg -of prlmary, secondary and’ branched ‘chain alky! and/or

acyl hydrocarbyl ‘groups;- pnmary, “secondary and branched chain

- “alkenyl’ hydrocarbyl groups, ‘and’ pnmary, secondary and branched chaln _ |

ST :.-_-.-_..;.__:_'alkyl- ‘and alkenyl-substrtuted phenoli¢ - hydrocerbyl groups; said
o " hydrocarby! groups having a’ hydrocarbyl ‘chain’ length of from about 8
. to abolt 20, preferably from about 10 to about 18 _carbon atems_ -

Cy

o



the timer is st opped and t he total time recorded. - This total time.is the

- ttre—regttet—for—the—peaper— pad +e—eonpl et ely—wet—out- - —This
procedure is repeated for at least 2 additional tissue paper © . pads. No
nmore than 5 pads of paper should be run w thout disposing of the

-water andV@FER4M? eani ng and refilling of the beaker Wi th FoTamsenns - wat er
“at-a terrperature of 22 to 24 [err]C. Al so; if new and uni que sarrple '

s to be run, ‘the water should al ways be changed to the fresh
starting state. The final reported tinme wgue for a given sarrple shoul d
‘be the average and standard deviations for the. 3 to 5 stacks neasured.

Char et eri ot CpeT e TSy her PGSR Shain longth for tiquid S5ABRNNLRLT of

“may, of course; &t a%bﬁgulfﬁ g@c?% Hﬁ?{# Qn 3terps and for’ ﬁﬁh@lf%ﬂm%tlombv\ever

~ substantial i nf’PEhéEgut ﬁohgnjnbphbﬂﬂccarjnonmmms “In CtheLyelﬂ#éll ftﬂnldlt? fof I St
two- weeks af t ethd SiokiRtst nBARRAIC s&»f&?&ﬁts hef8in, ¥ is u‘};llye h%{iﬁ er has
"aged two (2)- I 1 owi nuf acture, . t’% t%é g tinmes

"~ are preferabl ﬁ@“iﬁ}efd Y- rttqﬁéhﬂllgﬁ-of'"s‘u ¢ R2, and R, wln@n proseot have

~ Accor di ngl y,. vt Megningseaiven hetsin hafore, landiad Roars! be- hydrobeﬁ WReke AOI NY

peri od ‘at 1 oorat reaeeraebuffs %@férsﬁﬁféﬁ‘i’eésfi ﬁ:ﬁ]t 1811, Perfira Weté@é‘g

- tines." _Also, on ond| ons . of paper - ormanes @inay be
—r equi red to trlf/sq"%ilﬁ rﬁ%?ﬁ @ %ﬁQ}‘PEP'FnW%ﬁj@" decreesmduhemn{smrd/ or
-possi-bl € sever@hol&mtﬁrmnmps ared:resentdl ty exposures: - .. ~ of. the paper
products of inter: .For - i nstance, expasure.of: the paper - . sanple of

- interest.to tenper %M‘Qﬂlctﬁé’fﬂ‘aﬂg@ dfereip. are Schdracteriged Oby lan HLB hour
Ito gpérygg;m Icgn (hvdnophne::muphmomahéa'rgﬂgaﬁl/%sue&pfbs%s&: 29, lpge/t%ﬁ ‘I&E ! fﬂz a.
 paper sanpl es can?rf&gﬁqi (:Be gbgggb‘gt Qgr néf&(ﬁ’H&#ﬁ[ Qafﬁlé‘g R2 andythepu . '
experience in9 hethaxylate prouynsst the HLBt ef atiesl sm::taﬁi efs, alpy - general severe
tenperature t dstdrigned. hEl-le?@B@ere?at 18/86 BRCnéfed Cﬂ'ﬁq ONSiflodtc Fviased p |

. tenperatureo 4 C.and a telative ty 0
t eg}t) i ng ghoul %0&9%3 ”aéﬁ' bl ?f’—t ‘Ff?!““t?ﬂfﬁllaiv?f&'qﬁld 'Ii‘llfépeﬂﬁlpﬂgl tentain
' tenperature aFfiatively dong ohabmR2 groups and areCrel8¥velythighly ethoxylated.he
densi:ty of: ti Whik s e average
siity SIGvesr, aRy/ chak- 56 ﬁékﬁ#‘ﬁﬁ%‘& Efibry: edhgftﬂgge%gmu 9

densi ty cal C“ln%l,%jossésé e 'fequiét;'\ﬁl.g thev are not asaefefectnve herein.

Examples of . nomomc surfactants follow ' The nomomc _
surfactants ‘of this’ invention are not llmlted to these examples In the ."

. .examples,. the mteger defi nes the' number of ethoxvl {(EO) gfoups in the
- maolecule. ' TR -

Linear Alkoxylated Alcohols '_ -

‘The - deca-, ~undeca-, - 'dddeea- tetradeca— and pentadeca—

~ ethoxylates of n-hexadecanol and n-octadecanol havmg an HLB ‘within I_
_ the range recated hereln are useful wetting. agents in the context of thls o
L invention. Exemplary ethoxylated prlmary alcohols useful hereln as the -

: wscosntyldcsperslbillty modifiers of the. composmons are n-C1 8EO(1 0),'_'
- and n-C1 050(11) - The, ethoxylates .of mlxed natural - or synthetlc
-:alcohols in_.the~ olevl" cham length range are also useful herein. o
Specxf 3 examples -of such _materials mclude oleylalcohol-EO(lll,_ o

__ oleylalcohol—EO(lSl, and oleylalcohol. -50(25) - .

L.
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25 7 the- bal i per; vm-t-h—t—he—appr opH ate un| t ~eeRversi ons. i ncorpor.at ed..
thefein . - to convert to g/cc. Caliper of the tissue paper, as used
herein, is the thlckness of ‘the preconditioned (23 +/- 1[err]C, .50.
+/ - 2% RH-f or 8961247 hours according to a TAPPl ethod #T402mmeﬁﬁmpnper

- when . subJ ect ed to a corrpresswe | oad of 95 g/in2 (15.5 glcnR). The _
cal'i per - . is measured with a Thwing- Al bert nodel 89-11 thickness tester ..
(Thwi'ng- - . Al bert- ‘Co. of- Phil adel phi a, PARg The basis wei ght of the"
paper is = -typl caIIy determ ned on a 4" X4 pad which is 8 pties thick.:
Thi's pad its - - priscdnoan iSe ancAlahiod) Al dgtg  Method #T4020M 88 and
then'the . . weight |s rreasured |n units of grams to the nearest ' .
ten-thousanths of a  Thedega- Am#%a dpde%n\ﬂsm:!em-,aiemaﬁeta-t ey,
t he basis wei ght inand nouadeea-efhd%)w&% ¥t Qmaﬁgﬁﬁﬁtﬂ f%hctadecanel 4-

D. Lint .. ~Dry~li sur-ed .usi _
Sut hertand -Rub Testfeepémm.,ml and 5'°Pr°§P"8‘|n§8K'"PePPd?ﬁﬁBewmmp fangen gecited
t hi ckness of ‘about i‘eaelmwandbe used am:rwettingofaganesitinOtie %ggm SHgghﬁ&{t
“material. i's readi |y Exempiay Qtﬁ&f\ﬂated seé&icﬁdr{l gﬁgﬁ#g géﬁ § suc‘lg &5 et
‘Hancock_Fabric), .a fa%ﬁgﬁi rf}' ?/%ﬁ‘ . Hu [ eting
- Sutherl and tester isS$>a % PIRANT,; 'ﬁg?'?'ﬂﬂﬂen?’e ZCWﬁQﬁ“baﬂ G‘ZQEﬂ@H and”
“wei ght ed sanpl e bacR-GHhEEOHT4M across .a stationary: sarrpl e. “The piece .
of black felt :i.s.attached-to the: four pound wei ght:: -The. itissue sanple

~i's'nounted on a piece of cardboard. ({Ndat Ry PR dfrom -
Cor dage of Cinci nnati, QH. ) ..The tester the{r'l rubs xglatedqm:&h s the

wei ghted felt” over a st ai rrpl e ar - ‘strokes.  The _.
-1 oad applied .to-the. tlsggeﬂﬁlaﬁ'lgnéé%jtfg ﬁba uf kggylftes, thgrhexp- throughe
Hunter Col or. L. val uRc@decaethpxyiatesciof ﬁﬂ()dhmdr rphleadls. “partiriiahye. ﬁi&oﬁ%ﬁé

rubbing. The di fferdhvlpﬁeho@fhatvmb BHES viithi rthe ranﬁ'e gﬁ as%const |Lute
measur ement- of dry"J n he g tg grein pee psefu '
measuring dry [int rs)&ahcgﬁc% ty/gés?ersrg‘?‘%tmp {fiers of the. inatant; _catipesitions. -

procedure for neasu |‘hghFHé- wthrought |oegaqlnaqaeﬁb):yta‘tes ofl iﬁ#ﬁ!e&?ﬁmsﬁ& Sm--

escribgg 10 aatebiondi s, s,y WA i st
essenti al | y-involves B @5%8*‘3‘ F&%’ﬂ?&s ﬁ%ﬁésxhﬁ Masting th%ttﬂ‘ether olixtures

one of- which is parharain i}fasomvdeg;!MhenobEnmtarand plgishlnadddyllﬁhérfdpfﬁd(%)

tlssue sanple |s transfperred to the steel roll “which
[ used herem and:as generallv recogmzed in the art; a phenylene_ .

__z;'.group in the ‘nonionic’ fermula is ‘the .equivalent- of an alkylene group
SRS contammg from 204 carbon atoms. For present purposeés, nonionics
j _-containing a phenylene group are. consrdered 10 ‘contain - an equivalent
-~ number of carbon atoms caiculated as the sum of- the carbon atoms m:
. the alkyl group plus about 3 3 carbon atoms for each phenylene group

O]eﬂnlc Alkoxylates -
The alkenyl aloohols both - pnmary and. secondarv, and alkenyl

B phenols correspondlng to thase. disclosed rmmedlately herein above can .

o .-'_.be ethoxylated to an HLB within the range rec:ted herem can be used
--as’ wetting agents in the present invention - P -
- -‘Branched Chain. Alkoxyletes : e
| Branched chain pnmary ‘and - secondary elcohols ‘which are’
R avallable from-the. well-known' "OXO" process: can be ethoxvlated and | S
. zcan be’ used .as wettmg agents in the present rnventron QT '
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26 - i stened by the-water—bat h—Fre—conttnted—rotatiom of the
- -steel =rol | ~_‘deposits the lint into the water. bath. The lint i's
_recovered and then o counted. See col. .5, line 45 - col. 6,
line 27 obowsémrl ter et al . patent. O her nPCKBEEAMSn i n the
‘prior art for nmeasuring wet lint . - al o can be used.
- Optional Ingredjients. . Ot her chemi.cal's conmonly used in - .
~ paper naki ng can be added to - " @Be chenical softening conposition
descri bed herein, or to the - papermakl ng -furnish so long as they -

- do not signifi cantTrye aabbwdemaeﬁlated nonionic. surfdctants are (sspffglein mipe -

~absor bency. of ShSabt PRAP3siIRRE didhe ol SRERAERGn, and the term eﬁmpﬁ.bng'

actions of- the -um-.sof t enrng
~present i nventsusfactantk engsmaasgeRquxed "°'“°"“° SUfface active '9%{5 present.

i nventi on may cont 3t RYePOf Qameﬁm& lfrlgaﬂnerﬁ;_afersmv from about 0. Qat%ut :

10.005% to about 3. 09 o
- by weight, on i %‘? Q?@?ebf}g egge'g‘r g\éwet.. 1 Ng-.ag rﬁg’ep?w/g'bﬂt of the tissue - OA) '
~ Noni oni ¢ Surf AN TDNWF%I@CPYM ablyhaye alkyl chains. ‘Sﬁht%ﬂl‘%"h@?ﬁ'@m c '
?E\r/feﬁf} gzt |S ng fél}é'ﬁ@n lﬁ&?ﬂlngx&lﬁblalr Qnﬂﬁﬁé‘bﬁrfaatamﬁ are linear alkyl sulfdime!i
_ e
- eptioenallyr pr%’ﬁ@ éﬁgib&?l" %ﬁ& 386(+ g(ﬁ ;
- anines, etc. alkylglycosrdes mcludmgnglkubl\rdvadﬂ Rsteys such aaaCeodeete Yi-4Phe
parti cul ar tyﬂﬁhan Qﬁﬂia e from Croda &1 IRéWEYoRENNYS; lb‘-ﬂi\ﬂgl%oslhe

. nonionic surfac MR -

" wat er - sol ubl e eél]l"fsaéﬁaﬁﬂ%" is 'Heﬂpgé gPEﬁ"tf Qf’mﬂ' 011, 38y, e.;;atga an%allé y
(C2HAO) z - C2Hingdon, et al. on Mbmhelsn ra77;oranldoalkvmlvethemlatedmsusrs :
comos! ti ons I chebechs Q‘Fif"m t@ "’L veilable §5ABIFESISCREMRIST IRA.1 BT .

I PA

_secondary and “branc
' CT) and 520 avallable from Rhone Poulenc

the

{Greenwich,
R Corporauon (Cranbury. N Jl

‘Other types of chemloals whrch may be added, rnclude the
- strength addmves to mcrease the dry and. wet tensrle strength of the
‘tissue - webs The present mventlon ‘may contam as an optzonal
- 'component an effective: amount, preferably from about 0. 01 % to about
3.0%, more preferably from ‘about 0. 2% to about 2. 0% by werght, on
. a dry fiber werght basis, of - a water-soluble strength additive resin..
 These.. strength additive resins are preferably selected ‘from the group
consisting . of dry. strength _rasins, permanent wet strength resrns.
temporary wet strength resms, and mixtures thereof '

o " The' dry. 'strength'additiv'es" are' preferably selected- from the g’roup'
oonsrstrng of carboxymethyl cellulose resins, starch based resins and-
. mixtures thereof. Examples of. preferred dry: strength additives rnclude- '_

_ _-carboxymethyl cellulose, and. catromc " polymers: from the ACCO
. chemical family. suoh as ACGO 711 and. ACCO ‘514, - with ACCO
3' chemtcal famlly bemg most preferred, These materlals are avarlable'
commercrally from the Amerrcan Cvenamrd Company of Wayne, New '

7 Jersey.

"I I}



-acyl hydrocar byl groups;. prinmary, secondary and branched charn

. al kenyl: hydr.ocarbyl-.groups:: and priraty, secondary and.‘branched chain -
-al kyl - ~and al kenyl - substi t ut ed phenoli ¢ . hydrocarbyl groups; " said

- hydroocar byl groups having-a hydrocarbyl .chain Iength of ..from about - 8

- to absut” 20; prd Qe?%?l? from about 10 to about 18 carbon .atons: PCT/USIGOI4S -
VWO 96/ 24719 - ' - - PCT/US96/ 01145

27 Mor e preferabl y t he hydrocar byI char n Iength for | |qur d conposi tions - _ -

-is  fromabout 16 to about 18 carbon atons anggfor. solid conpositions
- from about 10 t o .about 14 carbon atoms. In the generaI for‘rrul a for -
the et hoxyl at ed noni oni ¢ surfactants. her(g) Perfahant W : 1O O,

O N(R “C(O'N(R )
o 1 vor ) Nor) Bormiled e} o 53%&%@' Been  cami be pg several
at |east about,-8, pr&R&salisnasally, dthose 1esins wt)lctllha%rpiwmnslvefommd and which
usual |y, ~stabil ity ofwill tRreaRbi TRy AMEPAAI Ellé)"bﬂl%‘iﬁﬁﬁﬁfg '}V epgeful herein.
ac

et hoxyl at e graups arﬁl Eﬁesent - HRI onic sur o
herein are charact er [\PHPIRYS JAx3aMples are Sh?Wy'dr'Bp ¢i aforepieptioned papancey |
~cof from about 7 “t 0 TaWastfa. manpomedblhprem by refefeficer about: 8. 't'0- about 15.
O course, by defrnlng Rﬁ., A per aro o
at 8 bSEalNEA0E “the wet, stmnﬂe%gr{_% Ao eyva'i% 5‘?'§E§o--

. HUB of t-hesurfactant ener
“be noted that the no?ﬁ?ﬂﬂﬁ 'E? Hﬁﬂﬂ' is.to' say, 5'1‘9 frasinarare ‘watensolublecat the

for concentrated i qtiing theyars rat:ldedso thernapermakzng furnisR] Rt \qoNtd ,ld'ggﬂﬂg hg,l,g\—
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al kyl . chain sur fact-ants havin

the requisite HLB, t%@geqthe rrsﬁmaene?lpe& iﬂ/eﬂafere urther, ‘Some resmsEamnsbBMe '_ -.

~of nonionig¢ _surf actmﬂymndbebbédmc conditions) @0ich ¥sCover.a Imrtﬁﬂrﬂl@?a@ﬁ SI of
es,

‘this invention are- -not - | L& .
- the integer-defings:he Wl?tnbe?e';(#}h k%@’%/??? %ﬂ‘&‘r’%ﬁ?h‘ﬁ‘l e undergm 8cefloss-
Li near— Al koxyl ated. Al'ﬂ‘!ﬂﬂ)l‘-’s other ‘curing. reactions afterrdhgy Almhb“ul\ldepqsiteﬂeon, o

- _wrthm, or: among the papermakrng fibers.- Cross-llnklng or. curing does )

| not normally occur so long -as substantlal amounts of _water are -
- .'_fpresent ' EERE e - '

- Preferablv the permanent wet strength resm bmder matenals are. _ ', o

S selected from the group-consisting of polyamrde-eprchlorohydrm resins, '
T polvacrylamrde resins, and mixtures thereof. R o

'resms ‘These matenals are low molecular ‘weight polymers provrded '

- Of. partxcular utllrty are .the. verlous polyarﬁ:de-ep’chlorohydnn | E

: wrth reactwe functional groups such as amino, epoxy, and azetrd:mum R

groups The patent literature is replete with: descnptrons of processes :
o . for makmg such materials. U.S. Pat. No. 3, 700,623, issued to Keimon
. October 24, 1972 -and U.S. -Pat. No. 3 772,076, issued to Keim on - |

' ’” - _November 13, 1973 are examples of such patents and ‘both are L

o _:- lncorporated herein by reference. L .
. Polyamlde-eplchlorohydnn resins - sold- under the trademarks'
Kymene §57H :and- Kymene 2064 by Hercules lncorporated of -
. Wnlmmgton, Delaware, are partlcularly useful -in. this’ mventron These |
' _resins are generallv descnbed in the aforementaoned patents to Keim.

, Base-actlvated polyamnde-eprchlorohydnn resins useful in the .' |
-'present mvent:on are ‘sold “under the - Santo Res trademark, such as -

-":Santo Res 31, by Monsanto Company of St. Lours, Mrssoun These
__'types of ‘materials are generally descnbed m AR Pat Nos 3, 855 158
.lssued to Petrovrch on December 17, 1974 3 899 388 issued’ to




' _The deca— ~undeca-, dodeca:, tetradeca-, and pent adeca- T

' el_hox;d_a.t.es.;o.f_n_hexa.d.e.ca.nol and n-octadecanol having an HIB within
the range recited herein are useful wetting.agents in the_cont ext..of this
‘invention. Exenplary ethoxylated primary al cohols useful herein as the. -
vi scosi ty™ip 26871 bil ity nodifiers of the conpositions arm@k&msm)
and n- ClOEO( 11). The ethoxyl ates -of m xed natural or synthetic -

al cohol's in the "oleyl" <chain |ength range are also useful herein.
Speci fic exanpl es of such naterials inclgyde ol eyl al cohol - EQ(11), -
ol eyl al cohol - EQ(18), and. ol eyl al cohol -EQ(25). - - WO 96/24719 . _

| ECT/L U896/01é4gPetéovrch on ﬁ@gustl 12, -1975; 4,129,528 issued to .Fﬁ%%glch on
i near, Secgnda
‘undeca-’, . dodetg 'Péf gec 76; ‘t%ﬁo@é'ssuaettgdﬁeeowch on April 3, 1929;
‘rionadeca- et hoxgﬁ@mtwaﬁ.Sm hleseeﬂactanMan Eenamadac Septamber 16, 1980, all
ei cosanol , andun’éb?d?ﬁféﬂ“ﬂére YY) Perepdlikel-B Wit hi n the.range reci ted

" _herein can be.use Ats 1n the present i nvention -

wett i ng N
Exenpl ary-et hoxy! aPH# seWBFRTa’T@gQPC(ﬂ?GP@%aFP% uyseful s haeeini-rare the
agents.in the mleemamldeeresimnsmleasmssEﬁldldnde? tﬁ%OESXeilirad&lihérk

2-'CLEEQ( 14) . Lat & R
o oapedt such as Parez 631th% Amencar]z (%\Li %JF'}QQP O%‘Sﬁ’rggr he -
hexa--through Connecticut. &Q%E@ée"&'ﬁ@iwﬁ?ﬂé@"w d%ﬁdﬂ?ﬁdtlﬁoﬂ;ﬁlem dNos.

- particularly: @556}@32 cissued: to! Cosdikyépdinol 6n anidry a9, HaB i, tth t he
range recited g6gl 9?3”& stis’ 1 Williams - et aqs tgg %SCOS' t1yé't H?%Qﬁl 0 . t.y

© nodifiers of the | hstant CONPOSI.tlons. .
oct adeca- et holFefPatatad '}S‘IQ'F'r%WPfﬁﬂGﬂol ~perit adecyl -phenol ,

-and the like; are Otheeftypediof dater-SnapR! r%slns useful in theeﬁrEQé‘rW lﬁb@ﬁuan

- e P?LZCW‘% enoﬁéa‘di% uisipnd: ] BB io, v EAneckytagjene latoxes. | ¢

As used -her ei INUTeroys - gxamplesi of rthese)rtivpes 0fi resins aare, providedyinc RES.
. group in the PamONe. f33)84111880 SMelsel, et arhent |s‘§tre&rbé’td[%l'% 9594P

~contai ni ng fr?rmo%p&%ted hgl:elr?%y re?erenc For present purposes norir oni cs
_ Stlll other water-soluble catromc resins flndmg utrlrty in’ thls

- rnventlon are the urea formaldehyde and melamme formaldehyde resms

- These polyfunctronal reactrve polymers have molecular weights. on the -
order of a few thousand. “The more common functtonal gfoups mclude |
: nltrogen containing groups such as ammo groups and methylol groups :

~ attached to ‘nitrogen. o : St T

| Although less preferred polyethylemmme type reslns find utrlltv in
the present invention. -~ . ... T i ol _

:  More. complete descnptlons of: the aforementloned water-soluble
.resms, mcludmg their manufacture. can be found in TAPPI Monograph -
-Series No.. 29, Wat Strength in Peper and Paperboard Technical
Assoclatton of the Pulp and- Paper Industry - “(New ‘York; 1965),

. moorporated herein by reference -As used herem, the term “permanent

. wet. strength resin” refers to a: resln whrch allows the paper sheet,
L when placed in an. aqueous medlum, to keep a-majority of its initial wet
_strength for a penod of trme greater than at Ieast two. mmutes - '
o The above-mentloned wet strength addltlves typlcally result m :
_. l.'paper products wrth permanent wet—strength le paper whrch when

wet strength over time. However, permanent wet strength —m some



ontarnrng a phenylene group are consrdered t0 contarn an equrvalent‘i
'nunber of carbbon atons calcul ated as; the sum of -the—earbon atonms-in- :
the al kyl . gr oup plus about 3.3 carbon atons for each phenyl ene group

-d efinic Al koxyl at es -~ . The al kenyl ‘al cohol s, both prrnarégand _

secondary, andwoRkemgls. . - phenols corresponding to those RHTEEPH

i medi at el y- herein above can - ~ be ethoxylated-te an HLB within the.
range recited herein can be used ' ‘as wetting agents |n the present:

i nvention - . Branched Chain. Al koxyl ages 5 . Branched -

chain pri rrary and secondary al cohol's which are - ~ available- fromthe

~well-known " OXO' prqgees Gﬁrbdﬁerebwtﬁh el smnuhmecEssdnasandt inddsirable

g%%rlbgglwnoa?i&;pr?:s&e_nt b nxen F‘aper products sWthgéztﬁlai? tlssygs. -etc., ‘are genfﬁ%ny g

above et hoxyl at ed. nafisposied sliaftar briat peripds @f asse intp septic systemgranc:the like.:
conpoi ti ons al ane orciblg ﬁlﬂ”@l‘ fHdlsb Wystens éa'i‘lerdsﬁltmf tﬁ@"béii&r‘broduct permanently

surf act ant™ : enconpasses. m xed ce. act ent s
The Ievel ,- of. surf ad®@Rs it§- 088@'\'%'%’ 'ﬁ%‘?@ aﬁFﬁ"? é’%@fﬁ'esﬁ Msepe recently,
about 2. 0% by werghtmarlnﬂaeturers have adgdetli mwvengrwebrstreheth additives to paper

paper. The surfact a%adaééfﬁra.bﬁ%nw@ stfehijth r&rauﬁfcramtfbr tﬂb%terided”ﬁé@ but

-carbop atons. -Exenpl ary. ani onic surfactant inear. a sul f onat es
and’ al kyl benzene sul'WoightBen qegays, upan ﬁBﬂi‘Bﬁr s ?&F?'a&?ﬁﬁfl%r%e wet strength o
al Kyl gl ycosi des. i nc lfacilitges flow of uweademdacethlmlghaeepﬁoosmemsSL 40 - .
“which is avai'lable from %jﬁy L.lggs;n in
ethers- as described in L%%a’?e f f\](‘) ié'hggmr ssue%?t s include _
Langdon, et.:al. on /Bedified stagcly: tempefary) WFpﬁ?’?@QWoﬂﬂegf%d suehops National
such as Pegosperse Zardv- mL@OB&l;H m&kéﬁthw:cthhNatRﬂiaﬁ Stareh and Chemlcal

o oD 0 anna PRARACNAL FER AR YT THENGpEM SR swongih agont
Ot her types-of chemicenl benimade nby; . mcaaeed-mpﬂmxue@xl%meﬁvl-c@w%ram P
addi tives to increasgh katiehic s@rchpolyrmersl Modifisd arthoferhperary wet strength
o y agents are also described in U.S. Pat. No. 4,675,394, Solarek et al . _
B - ) - issued June 23, 1987, and mcorporated herem by—reference Prafarrad
” o '.___.-,temporary wet strength resins mclude those desorlbed in-U.S. Pat No.
. 4,981,567, Blorkqurst, rssued January 1, 1991, and - mcorporated
L herein by reference... T TE L T
s : - . With. respect to the classes and specrf‘ fe. - examplas of both a
"',.-;'z'permanant and temporary ‘wet strength resins listed above, it should be o
: understood that the resins: Ilsted are exemplary in nature and are not .
meant to limit the scope of this invention. coarehs : : '
_ | . ertures of compatlbie wet strength resins can also be used in
the practrce of this invention. o et '
) .- The above, lrstmgs of optronal chermcal addrtwes is mtended to be
| _,_rnerely exemplary in nature, and are not meant to limit the scope of the

' ,;_-'mvantlon
_. L The followmg example lllustrates the practrce of the present B
.' o -mventron but are not lntended to be llmltnng thereof ' :

v A pnlot soale Fourdnmer papermakmg machme is” used in the
_.practlce of the present mventron A 3% by welght aqueous slurry of .



_tissue webs.: The present- i nvent i on may cont ain as an- optlonal
conponent an_effectjive amount, nreferably from’ about_0. 01 % to about—
- 3.0% nore preferably. from about 0.2%to about 2.0% by weight, on -~ a
dry fiber weight -basis, of a watér-soluble _strength additive resin.
- These .. swoaagi7 addltlve resins -are preferably. sel ect edptl'rmswtte»as;;roup
consisting of dry strength resins, permanent wet strength resins,
~tenporary wet strength resi ns, and m xt ures thereof .

-(a) Dry strength additives .~ . Thgy dry strength addltlves are’

preferably selected fromthe group consi sting of car boxyrret hyl -

cel l-ulose resiNgk: ?l(lér‘tﬁe‘rnbaééﬂwr o q@ra:p{ld (such ma§t thaﬁ?g Irrpl es
cel ose,

of preferred ren h addltlves [

and ‘cationic - SWWEF%" GPrRoration-&h Pac comg hWﬁFE'&'Pt?'yM'FW%E HP 48 CcCco 711
and ACCO 514; cnnvenmre-pulperhem 2% :sbhutionyot thegemipetarpr wiestrefigtiihese
‘materials are i 4 abl i n '
Conpany of vxa’%e‘ﬁ‘ 8! ﬁauonsﬁl &QF%W"IQ LGbay é%ﬁ%%&bﬁé SRR
. PCT/ US96/ 011 4¥;hem|cal corporation of ew—York ‘NY) is added to theg@SK stock pipe o :
- (b) Permanent atvatraté: o075 % by woight of the dry frbersPél'lliEiﬁdeorpthh ot tengt h L
" . resins. useful r y hpse resins .

which have pr eV| éus??\ﬁ?&u&ﬁ’"gﬂs'sﬁ'ﬁ tﬂ'lto NSK ﬂﬁ#?ﬁer ea karr]tdfn l?'ﬁ ity in

t he paper maki MiXef{TherNSKssdlugry is dilited 1 about Qua% GQBS'MWI atsthe farshown in-
t he af or enent pampd . 3% blvywaugl»léat;tseblts smmrparﬁw&ubersem aByaraghgs ence.

mter al's. Trdl Bz 8Bt s R R 4 EShUnding) ¥eiptinty e Bheatveruss 2" ©
they are- addeelumr tﬂwdllpwemhoug 9.2%i consisteney ‘afuthe fapspumpe, Thed
~ -even to be emawta@al fuhtraﬁ cewlﬁﬁehwhrﬂsnteo SYphrats wé?ssala' rmdtgzow Il
‘render the re ns | ubl e - L Fur.t her re sol uble
only umder spt g% apds? g@u!ﬂt tﬁ% RSPF gpwqrmene Rex a and”
Wt strength demsmdaomgearfendf'mpr tweire ag Farmea mreerlgweraembomnc web. | i nki ng
or other curj ﬁﬂw'ai‘e’lﬁld oBEuAf trﬁbuaﬁemehﬁa&uhﬁm llﬁaoend §§ d33isted by W thin, =
or am)ng the ggfpe%rtglg and] Qracuttt)r%rbsoxes O‘?ﬁe F-Joﬂﬁdrprﬁerotrmr% or}g é‘fs%ed satin
' weave- conflgurauon ‘having 33 machlne-directlon and 30 cross-
) ' machme-d:rectron monof‘laments per centlmeter, respectlvely The
. -+~ - -  embryonic wet web is transferred from the Fourdnmer wrre, at a fiber
: " consistency of about 18% at the point of transfer, to a second T
.. papermaking  belt. The second papermaking ‘belt |s an endless belt '
- having :the: preferred network " surface ‘and deﬂectaon condurts The
- papermakmg belt is- made by forming a photo-polymenc network on a
foraminous woven element made of- polyester and havung 14 {MD) by
12 (CD) filaments per centimeter in a-four shed dual layer design
. according to the process disclosed in " U.S.- No 5,334,289 issued to
- Trokhan. * The filaments “are’ about’’ 22 mm" m dlameter machine-
_dlrectnon .and - 28 mm ‘in ‘diameter cross-machme-drrectton "“The
photosensitive resin used.in the process is Merrgraph resm EPD1 616C,
a methacrylated-urethane resln marketed by Hercules, Incorporated
W‘lmington, Delaware The papermakmg belt is about 1.1 mm thick.
. The embryemc web rs camed ‘onithe papermakmg belt past the -
vacuum dewatermg box, through blow-through predryers after which '
| the ‘web is transferred ‘onto. a Yankee dryer The other process and . |
machme condltlons are l:sted below The fnber consrstency is about
= __-_._27% after the vacuum dewatenng ‘box and by the actton of the
predryers, about 6_5% ‘prior to transfer onto ‘the Yankee ‘dryer; creping



_not normally oc'u'r so Iong as substantlal armunts of water afe

present . ook Prefierably the. permanent--wet ‘strength resi n. bi nder

materials are i sel ected. from t he group consi sting of L -

pol yani de- epi. c¢hl-or ohydri-n"resins, “pol yacryl am de . resr ns, and m xtures
- t her.eof . - Woss4parti cular uti I|ty are-the:various . . PCI/US96/01145
-poI yani de-epi'chl orohydrin ~ - resins. These materi als are | ow nol-ecul ar .

wei ght - pol yners: “provided . W th reactive functi onal groups such as am no,
epoxy, and azeti-di ni um- ‘groups. The patent3q i terature is repl ete with~™

descriptions of .processes .. for maki ng such materials. U'S. Pat. No.

. g ;(732 8%2 gl ssueg :odh@swe obmpnsmgfht@.lzs%%buebﬁe%aﬂﬂowﬁ pcﬂﬁbmyNQIcohol |s_:l' |
i ssue i
patents and both .+ 5pra§' dBofifd by r&{%égéﬂggréﬁb %;g?.ggeg.&ﬁgfm& 2s8d 15%a an

Pol yani de- epi chl or o#stitnated 9% gf@'emmmnq m web: (nithn e doctor blgdenerhe
557H: and © Kynene 2dddor lwaddeﬁssl leBevdlCanglareH 85butods aegrwé ra"ha%%smoned.- .

Dol aver *y descht bedvith Yesgedl i @a#fﬂsﬁgﬁ'g Y5 oo, 4 fbact angfe”of andut
Base-activated pol yBhidegreas: she Yaokee dryer isseperatar: ftiabout 860°F (17790 s ¢tmd
nventi on are sol d Veilade HRfar S8ISsarR ok UERIER 800 S g

hﬁ ﬁb R (?feft persﬁﬁh@te'ﬁ @bdit

- by—Monsant o Cormpan mat eri a are

Y. Loui's These
general | y descr i bedz'ﬂﬁ ngytgrs pag "*'RB?? Qﬂggqugeped wﬁi&@l}?“t Bassad Between,
Decenber 1974; t&aﬂ%ld&ﬂar weltsredl’he:)two calenddﬂ)rrﬂ!‘s/ 8rb7 biased together atroll -

PCT/-US96/ 01145 -
Pet r-ovi ch on: Augustwell ht and opera&ed agfgrfaggusgge oI;e?rov @%‘abom 201 meters .

‘Decenber. 12,  1978; 1’2?'7‘”:'58’6 it‘ﬁe‘i? lendesad, web s ‘C!H"Rﬂr‘?ﬂ agree| dwhich is also |
“and- 4, 222, 921 i ssuexj:etaeﬂaat isuﬂacoepé"apberﬂwfpt& and &then Jeady for use.

-:|ncorporated herein- by bl e tionj ¢ E
.-resins-useful  herein: arAeﬁ)tar%"(?’afig solutlorf f&“ﬁ?’f‘"‘%g plavﬁcrﬁgr-g@br o) Tﬂ‘g‘é@ s )
“sol.d under - t-he - Par &antingausir k@pplied onteuctheaspmreqomaqum suyfaceerofcathe

Cyanani d. Conpany. ofpaBeAfRbRihg: belt via Caﬁne&hurss&n Etmmam{ eroifl befére the
2 |ss$ed to Cosci

Ei hzmﬂzfsr o Ppgdiaking Bon {6ihas in.camatt 2Bl e, GEPONS WEbs) The
_ January 19 1971 - adueous emulslon applled by the drstnbutron roll onto the deflection” .
' member contams five mgredrents water, Regal Oil (a high- speed _ |
- "."'-"*_turbrne oil. marketed by the Texaco oil Company), ADOGEN TA 100 (a -
' dlstearyldlmethyl ammomum chioride’ surfactant marketed by the Witco _
'_ i Corporatlon, cetyl alcohol (a C16 lrnear fatty alcohol ‘marketed by The_ -
. 'Procter & Gamble Company) -and glycerol “The relatrve propomons of
~ the five ingredients are as follows: 6. 1% by welght Regal Oil, 0.3% by
"~ weight Adogen, O. 2% by’ weight cetyl alcohol, 31.1% by weight of =
_ 'glycerol and the remarnder water To form the emulslon orl phase, the |
. emulsion is first mrxed wrth ‘the surfactants lrsted above, and finally .
_ with water and glycerol - The volumetrrc flow rate ‘of the aqueous
L _.emulsron applred to the papermaklng belt is about 0. 50 gallhr -Cross-
;:}drrectron ft. (about 6.21 Irters/hr-meter) .The wet web- has a fiber
S consrstency of about 25% total ‘web. werght basls, when |t comes in
T contact with the aqueous emulslon K o o - L
o The web is converted Into a one’ ply trssue paper product The :
trssue paper has about 18 #ISM Sq Ft basxs werght, ‘contains: about |
R " 1% of the glycerol about 1% of the Hegal orl and about 0.2% of the :_ '
- o temporary wet strength_resrn Important!y, . the resultrng tissue paper
o ' "'_ls soft absorbent and |s surtable for use as factal and/or torlet tlssues



|ncorporat ed herer n by ref erence - ther types of .wat er-sol ubIe

B -_re_S_l_M_Sﬁi_UL_I_D_Lh.EL.DLe.S.E.DI i nVPnt ian —incl u_de_ac_c_yl__pc_e.m,ﬂ_g.gns_and
ani oni ¢ 'styrene-but adi ene ‘|- at exes.: = . Numer ous ~exanpl.es of .these. types
of resins are provided in US. - (—PatentNa_ 3 844 880, Meisel, Jr.
al ., issued*Cctober 29, 1974, Thﬂﬁo&HﬁﬁTrlM&@EEn ein by: reference.

~Still .ot hwossasme-sol-uble cationic resi nﬂEPLA@Emg utr li t paOSSBDRI4S -
i nvention are the urea for nmal-dehyde—amd—Tetamne— | dehyde resi ns.

These pol yfunctional, reactive pol yners3%ave nol ecul ar wei ghts.on the
~order of a few thousand The nore-comon functional- groups include -
ni trogen.contai ni.ng groups. such as anmino groups and methyl ol groups S

avvzened tom ivosens A IERAAE, oo e e

-.conpl.et'e descriptions of: the aforerrentroned Wat®r -*sol uble: resins, _
i ncludi ng: their manuf acture, can-be-found in TAPPI .Nonograph - _ Series’ _
No. 29, Vet SllrenWIsbuePaB&pataréﬁdniﬁPﬂrthﬂﬁféoméﬁﬁH“ cal ..~ Association
. of the Pul p'and Paper [ndustr New - ‘York : f i'ncorporated herei n
by Teference. -As  @sedwatiaid celldtlalcﬁbnrs; permanent et - strength resin”
~refers to-a resin_whi al L ows the -paper. sheet, when placed in an =~ =~ -
aqueous "nedi um t® k éﬁmap%ﬁolq % efa.weterrsplum PMMhYdroxy compaungh h for a

peri od-of “tine graded: ohlthe m fwslvelghl) dﬂﬁﬂﬁfssue:pa er, wherein said

S %IS?EO;SE.yt TV ROEARELS BSbbyT°js, -proferaply, felaith ?Zfre i OnEdnﬁﬁim
‘wetength, i.e., Q’YWPGMMG W’thpﬂw mclwulalqwenhsfmmimo etains a

'substantral por.t i 800, ofpy lioityelhylehd lycol vg{d SH6I0nE 'é'r'ietlgip?:ol Hgpever,

. © permanent”wet  str

 BCT US06] 01145 ﬁ&i%)&etrl}r&%”ﬁ ‘polyaxypropylens’ giyedl” ca copblymers having a
types of paper—prwgm gverageuaomlmmgms&om‘aaa tonMrahﬂ enixtures =

~property. Paper Rhefddkigndsuch as toilet tissues; etc.:, "are-generally
di sposed of after bri ef peri ods: of .- Use i rt.0. SEPti C: systems and the like..

“Cl oggi ng of thesec)sysframd.at to 6%ibf an bil tseiected fromppetey! __mrbarsaartﬂatly o
_ret ains its Wdr%dﬂlﬁxéﬁbﬁﬁeﬂ“&lss%qﬂﬂhr%m %3 Bhtnb Y ?Bey -
7. weight of said tissue paper, wherein said petroleum-based oil is o
D preferably a petroleum-based turbme oll compnsed pnmarrly of
ST . saturated hydrocarbons o -'

_ wherem satd trssue paper has a basrs welght of from 10 to 65 glmz_' |
- anda densrly of less than 0; 60 glcc S | |

2. The tlssue paper of Clalm 1 wherern sard polyhydroxy compound isa
L polyoxyethylene glycol havmg a wetght average molecular warght
from 200 to ‘l 000 more preferably a Welght average molecular werght

" from200 tosoo

- The tissue' paperof Clarm 1 wherem‘saud polyhydroxy °°mp°““d sa
e mlxture of glycerol and polyoxyethylene Q'YCO' having a “'3'9'“- o

4. - The tlssue paper of Clalm 1 wherern sard polyhydroxy compound |s a

- _'mrxture of polyglycerols havang a weight average molecular werghl_' R
. from 150 o 800 and polyoxyethylene glycol havmg a weaght average LoD
L molecular werght from 200 to 1000. . i o

'

o
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ranuf acturers have added terrporary wet sueugtuaddrtrves to paper '

product.s for-whi ch wet: st remgt:h | r -t+he—i-nt.ended: use, but |
whi ch t hen decays. up on soaki ng”lgm/ﬂm mﬂﬁﬁ&# ljof the wet tTWQ@HEET HAS B_EEN' B
ue p '

facrlrtates fl ow of the paper pre _
~Exanples of- sur% § f:emporary- wet- strength resins includef -

nmodi fi ed- starch

tic systemg.: REPLACED-

ary wet - strength agents “such as Natronal PCT/US%IOIMS B

“Starch 78- ‘0080, mar ket ed by the National chand Chenmi cal- L
Cor poration. (New York, New Yor k).~ Thi s type _' wet strength agent

-can be nmade by

with cationic sta g?g@?&ﬁgpg‘i%ﬁ%?taggl@lt\gf htengg‘i"gﬁr"g?r\?\g' snﬁ‘?'dgﬂ@r"ﬁne' '. '

agents ‘are also descr

e oil hassan intrinsisovischsity Fa6ging fRirh 10 centipoides to -

i ssued June 23, 1987, 1go@cemw§§yat ed -herein by reference: Preferred.
temporary wet strength resins include those descrr bed.in U S Pat. No. -

4,981, 557, -Bj orkqsu St‘l.'hbsﬁés%g -
herein by reference

'exarrpl es.of bath.

|'i sted above,. it

i nventi.on.
al so- ‘be used |n

nerely exenplary

~i-nventi on.

of the prese'nt

B4 B by, BP R4 HoRe? Sihpxising an
_ effectrvpeamamtmf aastnemmh;addrtwp selected fromy permaneéntswet
7 a0atrban reans, o) et ol it ki kot

“exenplary in nature -a
' %%{%}g@m@f corrpatr bl'e wet strength resi ns. can

t‘he practi.ce of this invention. . The

- above 1i'stings. of7 optTBﬂatlssBﬂdPﬁRﬁil of, Gdpim Bewhpesin maid ateength laddttlve is a

.r n npermanenawt SUenGWi re®iiWh érﬁn' saml nﬁﬁpﬂrﬁt Sireh ?ﬁc'e

resin s gﬂﬁetaﬁl%%ew ﬁﬁ? gm@%ter i &ohyfﬂrf }géns

polyacrylamrde resins, - and Emnttmres thereof, most preferdblyi ot . - '

~ thereof. - =
‘scal e Fourdri ni er paWIMdﬂeﬂaﬂ&dlﬁdhﬁrﬂﬁﬁd inthe -~ - practice of .- '_

the present |nvent|on A 3% by wei ght -agueous sl urry of. . _WD 96/ 24719

‘PCT/ US96/ 01145 _

'8 The txssue paper of Clalm 6 wherem sard s%ength addmve is a
o . temporary wet strength resin, wherern sald temporary ‘wet. strength.' |
B resrn |s preferably a starch-based temporary wet strength resin.

RE - A The trssue paper of Clarm 6 wherern sard strength addltrve isady . - — o .'

strength resin, wnerem said dry strength resin is preferably selected :
~ from carboxymethy! . celiulose resins, ‘starch based resins, and'-
mrxtures thereof most preferablya carboxymethyl cetlulose resin. -

o 10 The tnssue paper of any of Clalms 1.9 wherern said polyhydroxy :

‘compound and satd oil havmg been applred to at Ieast one surfaoe of
e awet tissue paperweb SR .

~ This Sheet Has Bee

Hllllll IIHII llll I ﬁll




NSK (Northern Softwood Kraft (such, as G.and. Prairie from
Weyer haeuser Corporation of Tacona Washington)) is nmade up in a

conventtonat—Te-putper—A 2% sol utTOom of the Tenporary Wwet strengthn =
resin (i.e., National starch 78-0080 marketed by National Starch and

Chem cal corporation of New York, NY) is added to the NsK I
at a rate 8\'8 > 1%by wei ght of the dry fibers. The adsor pt |C§rz&3$'bﬁﬁ"é
tenporary wet strength resin onto NSK fibers is enhanced by an in-line
m xer. The NSK slurry is diluted to about 0.2% consistency at the fan
punmp. A 3% by wei ght aqueous slurry of Eucal yptus (such as Aracruz of
Brazil) fibers is made up in a convenfif§nal re-pul per. The Eucal yptus
slurry is diluted to about 0.2% consistency at the fan punp. The -
i ndi vidual furnish conponents are sent to separate |layers (i e., Euc. to
the outer. layers and NSK in the center |ayeflg in the head box and
deposited onto a Foudrinier wire to forma tRree-|ayergenbryonic web.
Dewat eri ng occurs through the Fourdrinier w r~ i s@ssisted by a _

S

n

deflector and vacuum boxes. The Fourdrinier wrg ~a 5-shed, satin
weave configuration having 33 machi ne-directi op)a 30 cross-
machi ne-directi on nonofil anents per. ce : spectively. The:
enbryonic wet web is transferred from yf nier wire, at a fi ber-
consi stency- of about 18% at the poi. , to a second
paper naki ng bel t. The second pafjer malff ng bel t--i s_an endl ess belt
having the preferred network surfagefiand deflectign c@duits. The
paper maki ng belt is nade by form ng ™ _ grie—network on a
foram nous woven el enent” made of pol yRgt _ aving 14 (MD) by 12
(CD) filJanents per centineter in a fou | ayer design
according to the process disclosed +n U u._.:-:-.; 89 issued to
Trokhan. The filaments are about :3%2 N¢hi ne- -
direction and .28 nm in diageter cr R pn. he -
phot osensitive resin usgd i 9t he es' i esi PD1616C,
l of porated, _.

HiE—m t hi ck.
] - -
2 pstf t he vacuum -

T EE

a met hacryl at ed- ur gt hagg resin ’
W1 m ngton, Del anwaFe. -the pager gk
The enbryonre-web i§ ca r/'ail
dewat eri ng box, throtgh B rr”ol edryersgafter jt‘ h - the- webis
transferred - -onto a Yankee rye. fhe Ot her proS‘e'ss v“n‘ : machi ne
conditions are |isted bafa=gtddli ber corsi stency i ffgabout 27% af ter
thé action of the predryers, about
crepi ngfff m

t‘he vacuum dewatering bo
65% prior to transfer o dy Ylke® dryer;
_ -

<
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34 ————a'd'hem’ig'a 0 25% ac aque‘ous 'sol ufTon of pol yviny, "
i's - spray-applied by applicators; the fi ber consi stency i . n%?ba‘*a%g‘g%lb}z

<A

to be an _ estimated 99% before dry creping the web wi'th f,‘m,‘,;
sandis

bl ade.. The ctor h ut 25 Qe
positioned PC&Qt h respg‘g ﬁ?‘ﬂ%ﬁﬁn ryer[zfgggrOV| de & npact

?Q?L ]erot x@gﬁxmomt Aﬁ:txé&ﬂbﬁq&mudi&ﬁa@bae rﬁﬁ»ﬁw CORRERABONGIRENIAEPCIPO
(f eet ‘?}E““ﬁ‘b g""‘t Gefimton S: "5 fror LAY ‘%‘I"ﬂ?ﬁ"rﬂs‘l"\‘ﬁmnmﬂdr y crg‘@c?})%glg

is tHen PaBEed between t wo cclé@nde aI e g
bi asdd together at roll: . - wei qht nana l aL Qur ace Eﬂﬁ'&‘ﬁé nf(égg&? »
fpm ( "CWH ats'me éﬂ"ﬁ BR 57,
reel ?%Ii\ﬁlﬂaﬁ.l S a tl!g;"mNm"ﬂwopera a sﬁ}?— AL GH)GE, U, IS, |

then mmdymimmlmumw _ ZZJMMMMGQS sol uhl@nmcmlm lett Ls LT,LU,LV,MD, | .

pl ast]i cizer-emul sion mixture_is . conti nu % %%’ﬂ%?&kfng'

paper wepilagbiag surface of the pg per -

di st r]i but i08/881.2%001 | = befi dameryt19p8 (31.01.95) papsr maki l§ :

‘the dnbryonic web. The = . aqueous emjl sio W{@ﬁ?&ﬁ@m
q-pl-mgre ent S

rotl Qﬁmptcm ol QROERR 2 cAMBTRNBSNEANRI[t ai N
" Regal wm@hme&icmble Plaza, Choéimei, OH| nar ket ed by the TexacoOl _ -

) Corrpany) , TA 100 (a di st ear Pghl% hyl armoni um chl ori-de
or

SUT f 4 GlapentbiB HRSRAND Vaul, 8l 1360 Warvel Road! DOT WtihbPinserhdbrt) sedddhG6por® b (cPoe Gopbiished
1ineqr fawuzmm«mbcmm.mm;mmm ' Pr opdresceitof@aredos Conpany) and.

gl ycgrol . Cropriss. et Lpastere OB AP ons of the five ingredients are as
'f..ollﬂtﬁmﬁml HEDY TVWalaed b 382 Profrl & clund%0 by wei ght - Adogen, 0.2% by

wei ght t%tépawl S299 Spring Jtavd Nochng, edingdit OBf|. - glycerol, and the renainder

wat eff. t&"*.he enul sion oil phase, tthe _enuIS|on is first mxed.

W th the surfactants' li sted above, and flinalfy ~~  with water and"

-glycérol . The volunetric flow rate of ‘tlhe aqueous. - emulsion applied to| .
t he apermakl ng belt is about 0.50 gal/fr.-cross- - dirtection ft. (about -
6.21{li'ters/hr-neter). The wet ‘web-has ‘§~fiber - consi stency of about
25% |total web wefght basis, when it comes in contact with the aqueouy .
enmul $ion.” -~ " The web is converted into a one ply .tissue paper '
pr odyig). Tl SorT TisSUE PAPER CORPANINO AR GROAND A POLVENBROXFICONPOBRS | S VBT ONI ,

cont ai ns about- 1 % of the glycerol about 1 %of the Regal oil and about .
0.2 {45OfAbgtist = tenporary wet strength resi n Irrportantly, the resulting

tissyie PYRGE paper havidgin Siinded bR ARHRE Rined Bbudn ncoipblalic B & eeBive G &3 pliffehdd) compound
and/ )iind'imlhsekcl&sddsmf&ﬂly.ﬁomaboutOOS%toMtzo%ofﬂnpolyhydmyeompound on a dry fiber weight basis, and from.
about 0.05 % to about 2.0 % of an oil, on a dry fiber weight basis, are incorporated in the tissue paper. These nonionic compounds have
tnghmesofreaenuonwhenapplwdtowetumpaperwcbnecaﬂmgwﬂiepmwlducﬁbedhemm Mueembodtmenbofthepresent
| invention may further comprise & quantity of strength additive, such as starch, to increase paper strength.
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of a water sol ubl HA—the— 1t
fi ber weight of said tissue paper; and c) f rom apojut % P

about 5% of an oil selected fromthe gr oupf cppn
petrol eum based oils, polysil oxane-based oils, Land ni xtures
thereof, based on _the dry fiber weight of said tissue
wherein said tissd@hﬁiapéélmgél% basi s wei ght of from abott--18—t6—
g/n2 and a density of |ess than about 0.60 g/cc, said pol yhydroxy conpound
and said oil having being applied to at | east one surface of a wet tissue

paper web. 1.2. TisshBapérscomspridiger of claim 1 wherein said
pol yhydr oxy conpound and said oil having being applied to a | east one
surface of a wet @) ssudveidpidreellplosic fibers; 3. The tissue paper of claim

1 further conprisihng an.. eff ' of skrength L tive 4,
The tissue paper 3’3 cl ‘?ﬂ‘ﬁ&ﬁ%@lwi%m& ?‘g’ngfﬁ ad FS@@% B°1§B¥%"8f‘%d from
the group consisting ofcoffpoiid)babed 6 tHe! dryTibieh weidhit OF saidaisoey papér;eid
strength resins, dry strength resins, and m xtures thereof. 5

The tissue paper &9 cl dremabeutrQPIsto about SYytof amceil jsplected fromerthenent
t st th [ | IySt:d . .
bol yarm decepi chi or onyaroul seisiiing 1, SARHE 8RR Wiy Boliilornerbosed il

t her eof . 6.  andhfixtires der¢vfPbasedfonCthaidiy 4ibeh eveigtit ofadaill fissuengt h
additive is a tenporary wet strength resin.
: paper;

wherein said tissue paper has a basis weight of from about 10 to about 65 g/m? and
a density of less than about 0.60 g/cc, said polyhydroxy compound and said oil
having being applied to at least one surface of a wet tissue paper web.

2. The tissue paper of claim 1 wherein said polyhydroxy compound and

said oil having being applied to a least one surface of a wet tissue paper web.

3. The tissue paper of claim 1 further comprising an effective amount
of a strength additive.

4, The tissue paper of claim 3 wherein said strength additive is selected
from the group consisting of permanent wet strength resins, temporary wet strength
resins, dry strength resins, and mixtures thereof.

5. The tissue paper of claim 4 wherein said strength additive is a
permanent wet strength resin selected from the group consisting of

polyamide-epichlorohydrin resins, polyacrylamide resins, and mixtures thereof.

6. The tissue paper of claim 4 wherein said strength additive is a
temporary wet strength resin.



The tlssueﬂi ﬁir of claim6 wherein sai dﬁﬂfmm&@'f

36
strength reS| n | lwl IE enporary wet strength rdsifn.
The tissue paper n said strength additivdg ijs deUL a*"as

strength sesin. . The ti ssuggpaper of claim§ wherein said dny
strength resin is select ed fromthe group consisting of carboXynmetnyl

cellul ose resins, starch based resins, and m xtures theredf. .. 10
The tissue paper of claip 9.wherein sajd d stren h resin-is a

car boxymet hyl cel | (Fose ﬂ!?s‘i‘ﬁ?“e papet 0 i he%sﬂé fIpRrary Wefcytrength ¢ 5i m
10 further qggmrigglsﬁgch_gasg&)lt rﬁggﬁln per manent wet strength
resin. : The tlssue paper vveb f claim 1 wherein said

pol yhydr oxy corrpound is selected fromthe group consisting of glycerol,

pol ygl ycerol s havi ht avera ar .wei,ght from.about, 150 to
about 800, pol yoxygghyl\gﬁ?? S%B?Peéi%g gﬁ%‘g@ﬁ?ﬂb‘b gﬁé‘“&‘@@é&%ﬁ %"Y

pol yoxyet hyl ery ﬁéﬂ@h;{.@ggﬂpropyl ene gl ycol copolyners having a wei ght average
nol ecul ar wei ght Trom about 200 to about 1000, and m xtures thereof.

13. The tissue paper of claim 12 wherein said oil is a petrol eum based

turbine oil corrprl ed primarily of sa urate hydr ocar.hons. . 14.
The tissue paper of “cl al'h'} ﬁ)ﬂ\ﬁ/eﬁ’a@leﬁo Al gl 1 R c@%ﬂﬁ?ﬂgﬂ} LY Rerol .

selected from the group consisting of carboxymethyl cellulose resins, starch based

resins, and mixtures thereof.

10.  The tissue paper of claim 9 wherein said dry strength resin is a
carboxymethyl cellulose resin.

11. The tissue paper of claim 10 further comprising a
polyamideepichlorohydrin permanent wet strength resin.

12. The tissue paper web of claim 1 wherein said polyhydroxy
éompound is selected from the group consisting of glycerol, polyglycerols having
a weight average molecular weight from about 150 to about 800, polyoxyethylene
glycol and polyoxypropylene glycol or polyoxyethylene/polyoxypropylene glycol
copolymers having a weight average molecular weight from about 200 to about
1000, and mixtures thereof.

13.  The tissue paper of claim 12 wherein said oil is a petroleum-based

turbine oil comprised primarily of saturated hydrocarbons.

14.  The tissue paper of claim 12 wherein said polyhydroxy compound

is glycerol.

15.  The tissue paper of claim 12 wherein said polyhydroxy compound

is polyglycerols having a weight average molecular weight of from about 150 to



15. The tissue r of clai wher ei n sai d pol yhydroxy conpound is

pol ygl ycerol s ha\imﬁile“uﬂ,«llm&mjg}ﬂfage mol ecul ar wei ght of from.about 150,10
37 about 800. . i ¢ ssue paper of claim 12 RN d{ ET
pol yhydroxy conpound is a mixture of glygzerol and pol yoxy g[

havi ng a wei ght average nol ecul ar wei ght from about 200 {t Tag Q8

17. The tissue paper of claim 12 wherein said pol yhydrjo gﬁﬁgt EI:’S ‘a
m xture of gl E‘g‘?}{ﬁ? and pol ygl ycerol s having a wei ght averlage nol ecul ar_?
5

wei ght from & 0 to about 800. 18. The tfi ssue paper “of
claim 12 wherein said pol yhydroxy corrpound is a mxture ‘ot—potyghyeer.ol-s-..
havi ng a wei ght average nol ecul ar ht from about 150 to about 800 and:

pol yoxyet-hyl ene gllpcol Fhetissee aamemé aimy 1 whereimsaid prhyhydroryeommoynd abo it

200 to about ,1000. p | D n said
oil is a_po|9%.|8%&W§ 85§3635$F@d pﬁ?mhmﬁﬁ@ﬁ; Egﬁﬁkﬁ%?ééghu% Eﬁ®§%§%|a|m
19 wherein sahdélefi@iryweighixkEofr 4Racd0®td abs 1800 ntrinsic viscosity rangi ng
from about 100 centi poises to about 1000 centi poi ses. 21. The

tihssue paper of claim 12 wherein said pol yhydroxy conpound is sel ected from
the group consi sti hy I | ycol
havi ng a wei ght av@ga n%o+% @“@S‘ﬁ?‘g#?g‘%"a ?H%’W bﬁ%g'&g Y

is a mixture of glycerol and polyglycerols having a weight average molecular

weight from about 150 to about 800.

18.  The tissue paper of claim 12 wherein said polyhydroxy compound
is a mixture of polyglycerols having a weight average molecular weight from about
150 to about 800 and polyoxyethylene glycol having a weight average molecular
weight from about 200 to about 1000.

19.  The tissue paper of claim 12 wherein said oil is a polysiloxane-based

oil.

20.  The tissue paper of claim 19 wherein said polysiloxane-based oil has

an intrinsic viscosity ranging from about 100 centipoises to about 1000 centipoises.

21.  The tissue paper of claim 12 wherein said polyhydroxy compound
is selected from the group consisting of polyoxyethylene glycol and
polyoxypropylene glycol having a weight average molecular weight from about 200
to about 1000.

22.  The tissue paper of claim 21 wherein said polyhydroxy compound
is a polyoxyethylene glycol having a weight average molecular weight from about

200 to about 1000.

23.  The tissue paper of claim 22 wherein said polyoxyethylene glycol
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22. The tissue per of claim 21 wherein said pol yhydr.oxy Am&MQHEET
pol yoxyet hyl ene uy I ght average nol ecul ar weighk from about
200 to about 10(]3'"“““""““"‘ ﬂly\eThe tissue paper of clai mp2 wéer bk 938d
pol yoxyet hyl ene gl ycol * 18 38 has
a wei ght average nol ecul ar wei ght from about 200 to about 600. 24.
A process for naking soft tissue paper sai d process conprisi.ng_the steps
of : a wet - | a [
fibers to has a wellght average mo Wy? g}gﬁgnlisabgllltuidoy to a%rcl)tugf& ng a(pg: lengsltg
said web, at fiber consistency of from about 10% to
about 80% a sufficient anount of a water soluble
pol yhydr oxy conpoud. and\ prosedsffor makingasofitissueopapsr said process comprising the
selected fromthe Pr oup consi sting of petrol eumbased oils,
pol ysi | oxane- B®B®8%0i | s, and mixtures thereof, based on the
dry fiber weight of sai q tis Rang drryPe King UellGRSR
to said structure; and ) Wt 5ntaauédﬁgr%{u ng %ir‘% crcegpal Egﬁsafli%ersméob,

wherein said tissue paper hadomn drwelhasi s wei ght of from about 10 to about
65 g/n2 and a density of | ess t

bo
process of claim 24 furter @ an o Q‘%t‘ﬂ‘g’ §€fé€er5f’nﬂﬁﬁ?‘§x9fg&%ag‘al}tc}6%b at
a fiber consistency of from %Qoaﬁou@-(kdw abauticRA banicuhe ofV8 bwiRt Halubiasi s,

a sufficient anobunt of a starch-based tenporary wet strength resin such

t hat between about 0.2% and Mdmmrmmdmrtmﬁm amoynt, of @nyoil | ber
wei ght basis, is retained by s

rQc of.. cl ai m
24 wherein from about 0.05% tssf%&%\for% the, group cons1st1ng ot]_pcﬁro[femn-%%d Jﬂ

polysiloxane-based oils, and mixtures thereof, based on the
dry fiber weight of said tissue paper to impart a bulk softness
to said structure; and

c) drying and creping said web;
wherein said tissue paper has a dry basis weight of from about 10 to about 65 g/m’
and a density of less than about 0.60 g/cc.

25.  The process of claim 24 further comprising the step of applying to
said web at a fiber consistency of from about 10 to about 80%, total web weight
basis, a sufficient amount of a starch-based temporary wet strength resin such that
between about 0.2% and about 2% of said starch-based resin, dry fiber weight
basis, is retained by said web.

26.  The process of claim 24 wherein from about 0.05% to about 2.0%,
dry fiber weight basis, of said polyhydroxy compound is retained by said tissue
paper.

27. The process of claim 26 wherein from about 0.05% to about 2.0%,
dry fiber weight basis, of said oil is retained by said tissue paper.

28.  The process of claim 24 wherein said oil is a petroleum-based




dry fiber meight basis of said pol'yhydroxy conpound is retained by sai d-

0. 0% o Bbout 2 IMIlMlﬂIIIllJlllleFgﬁfezzs?L, oL S e e REACGER] SHEET

said tissue paper. 28.* The pgocess of claim?24

erel n said oi I[

is a petrol eum based 39 turbine oil conprf sed2/ UoRrpHy
of saturated hydrocarbons. The process of clai 8 wherein said
pol yhydroxy caonpoupd and, said ty i e 0i | e conti nuously fapptied-to-the -~ |
vet web by dUurtinead cogps aﬁmae{ fajurate ﬁef %#ms. ng vater, said .. o
pol yhydroxy conpound, said turbine oil, and a surfactant. =~ . T

29.  The process of claim 28 wherein said polyhydroxy compound and
said turbine oil are continuously applied to the wet web by a release emulsion
delivery system comprising water, said polyhydroxy compound, said turbine oil,

and a surfactant.



